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Flags  of  America,  Hawaii  and  Samoa. 


1  Flag  of  the  federated  Colonies:  after- 

wards United  Stales  of  A m erica. 

2  Flag  carried  at  Bunker  Hill.  June 

'7.  '775 

3.  Rattlesnake  Flag  of  the  Revolution. 
i.  Pine-tree  Flag:  American Navy 
ft.  Pint  National  Ensign  of  the  United 
States 

>'.  Present  United  States  Ensign. 
7.  U  S.  Union  Jack:  one  Star /or  each  Stale. 
*.  U.S.Narrow  Pennant  for  Man-of  War. 
9  U.  S.  President's  Ptag. 

10.  U  8  Secretary  of  the  Navy  's  Flag. 

11.  Admiral  U.  S  Navy. 

1Z  Vice-Admiral  U  S  Navy. 
IX.  Rear-Admiral  U.  8.  Navy. 
M.  U.  S.  Commodore's  Pennant. 

fn  iVoi.  it-14  blue  indicates  the  senioi 
officer,  red  the  next  in  rank,  and 
whtte  with  hi  He  stars,  the  third. 


15. 
16. 
17. 
It). 
19. 
20 
21. 


22. 
23. 
24. 

2ft. 

il 

27. 
28. 


U.  8.  Naval  Despatch. 

U  S.  Naval  Convoy. 

U.  8.  Revenue. 

U,  8  Lighthouse  Service. 

Quarantine. 

U.  S.  Yacht  Knsign 

Argentine  Republic  Stan  of- War 
Flag  Merchant  Flag  the  sante  omit- 
ting device. 

Bolivia:  Merchant  Flag. 

Brazil:  Futgn 

Chile:  National  Standard. 
Merchant  Flag  lacks  device. 

Colombia:  Merchant  Flag. 

Costa  Kica:    Man-of- War  Flag. 
Merchant  Flag  larks  device. 

Ecuador:  National  and  Merchant  Flag 

Guatemala:  Man-of-  War  Flag 
Mn chant  Flag  lacks  device. 


29.  Hawaiian  Islands:  before  annexation. 
SO.  Havti:  Man-of-  War  Flag  Merchant 

Flag  lacks   the    white  square  and 

device. 

81.  Houduras:  Merchant  Flag. 

82.  Mexico:  Man-of  War  F  ag. 

Merchant  Flag  lacks  device. 
S3.  Nicaragua:  Ensign. 
34   Paraguay:  Manof-War  Flag. 

Merchant  Flag  has  slightly  different 
device 

36  Peru:  Man-of- War  Flag 

Merchant  Flag  lacks  device. 

36.  Samoa:  Ensign. 

37.  San  Domingo:  Man  of  War  Flag. 

Merchant  Flag  lacks  device. 
3*  San  Salvador:  Merchant  Flag. 

39.  Uruguay:  Ensign. 

40.  Venezuela.  Man-of- War  Flag. 

Merchant  Flag  tacks  device. 
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ENCYCLOPAEDIA  BRITANNICA. 


T. 


Tis  the  twentieth  symbol  in  oar  alphabet  It  has 
Taried  but  little  in  form  since  the  earliest  days 
when  it  appeared  in  Greece  and  Italy,  though  some 
of  the  Italic  alphabets  exhibit  variants:  e.g.,  in  17m- 
brian  and  Etruscan  inscriptions  we  find  the  horizontal 
stroke  sometimes  on  one  side  only,  and  slanting  . 
sometimes  tho  form  is  nearly  that  of  our  ordinary 
'mill  t  without  the  ornamental  turn  at  the  bottom. 
In  ralue  it  has  been  in  all  languages  a  surd  or  voice- 
less  dental,  corresponding  to  d,  which  is  voiced.  But 
the  term  "dental"  includes  gome  varieties  of  posi- 
tion, of  which  the  most  definite  are— (1)  where  the 
point  of  the  tongue  touches  the  teeth  (true  ' '  dental "), 
as  in  French  ;  (2)  where  the  tongue  touches  the  gum 
behind  the  teeth,  and  not  the  teeth  at  all,  as  in 
English ;  (3)  where  the  point  of  the  tongue  is  slightly 
bent  hack  against  the  palate,  producing  the  sound 
much  heard  in  south  India  (often  called  ''cerebral"). 
T  when  followed  by  i  or  y  is  liable  to  pass  into  the 
'-sonnd :  this  happened  in  the  local  dialects  of  Italy 
before  the  Christian  era  ;  at  Rome  the  transition  was 
later.  This  changed  sound  passed  on  into  the  Ro- 
mance languages,  e.g.,  in  French  "nation,"  pro- 
nounced "  nasion,"  whence  in  England  it  was  sounded 
first  as  "nasiun  "  and  now  as  "nashun."  Similarly 
in  English  {  followed  by  u  undergoes  a  change  of 
sound;  this  is  due,  however,  to  the  old  sound  of 
fi,  viz.,  long  French  u,  or  Old  English  y.  This 
k>ng  yy  developed  into  the  iu  sound  heard  in  "use," 
'"cure,"  etc;  then  the  newt  affected  the  preceding 
i.  and  the  result  is  tsh,  as  in  "nature"  (natshure); 
similarly  d  in  "verdure"  is  sounded  as  cfe/t  (ver- 
uihure). 

English  employs  the  digraph  th  to  denote  two 
sounds,  differing  as  voiceless  and  voiced  sounds — the 
initial  sounds  of  "thin"  and  "then"  respectively. 
It  would  be  a  great  convenience  if  dh  could  be  used 
for  the  voiced  sound,  so  that  "then"  should  be 
written  "  dhen. "  But  it  would  be  even  better  if  the 
►ingle  symbols  could  be  employed  to  denote  these 
►ingle  sounds,  as  was  to  Borne  extent  the  case  in  the 
earlier  days  of  our  language:  in  Anglo-Saxon  we 
hare  the  two  symbols  8  and  )>.  The  first  is  ouly  a  d 
crossed;  the  second  was  a  rune  and  was  called 
"thorn."  These,  however,  were  not  consistently 
employed  one  for  the  voiceless  and  one  for  the  voiced 
«ound ;  also  th  is  actually  found  in  the  oldest  texts, 
and  later  on  it  occurs  together  with  8  and  p.  It  is 
probable, that  the  voiceless  sound  was  originally  the  | 
only 


eless  sound  was  originally  the 
It  was  eventually  differentiated  I 


into  two  sounds ;  but,  as  is  usually  the  case,  writing 
remained  more  archaic  than  speech.  In  modern 
English  and  Icelandic,  and  probably  in  the  uarent 
Teutonic  also,  initial  th  is  voiceless,  except  in  English 
in  a  small  number  of  pronouns  and  particles  in  com- 
mon use,  as  "thou/'  "this,"  "that,"  "then," 
"than,"  "though,"  "thus";  and  it  is  regularly 
voiceless  when  final.  The  nature  of  the  two  sounds 
is  this :  the  tongue  is  presHed  against  the  back  of  the 
teeth  (sometimes,  especially  when  used  by  foreigners, 
against  the  bottom  of  the  upper  teeth)  and  either  the 
breath  for  th  or  the  voice  for  dh  is  forced  through  the 
interstices  of  the  teeth.  This  pair  of  sounds  is  found 
in  modern  Greek,  where  th  appears  as  0  and  dh  as  6. 
In  Spanish  and  in  Danish  under  certain  circumstances 
the  sound  denoted  by  d  is  dh. 

TABARI  and  Early  Arab  Historians.  Arabian 
historians  differ  from  all  others  in  the  unique  form  of 
their  compositions.  Each  event  is  related  in  the 
words  of  eye-witnesses  or  contemporaries  transmitted 
to  the  final  narrator  through  a  chain  of  intermediate 
reporters  (rdwfo),  each  of  wnom  passed  on  the  original 
report,  to  his  successor..  Often  the  same  account  is 
given  in  two  or  more  slightly  divergent  forms,  which 
have  come  down  through  different  chains  of  reporters. 
Often,  too,  one  event  or  one  important  detail  is  told 
in  several  ways  on  the  basis  of  several  contemporary 
statements  transmitted  to  the  final  narrator  through 
distinct  lines  of  tradition.  The  writer  therefore  exer- 
cises no  independent  criticism  except  as  regards  the 
choice  of  authorities ;  for  he  rejects  accounts  of  which 
the  first  author  or  one  of  the  intermediate  links  seems 
to  him  unworthy  of  credit,  and  sometimes  he  states 
which  of  several  accounts  seems  to  him  the  best. 
Modern  judgment  does  not  always  confirm  this  choice; 
some  authorities  much  esteemed  by  Moslems  are  by 
European  scholars  deemed  untrustworthy,  and  rice 
versa.  Fortunately  the  various  historians  did  not 
always  give  preference  to  the  same  account  of  a  trans- 
action, and  so  one  supplies  what  another  omits. 

A  second  type  of  Arabian  historiography  is  that  in 
which  an  author  combines  the  different  traditions 
about  one  occurrence  into  one  continuous  narrative, 
but  prefixes  a  statement  as  to  the  lines  of  authorities 
used  and  states  which  of  them  he  mainly  follows.  In 
this  case  the  writer  recurs  to  the  first  method,  already 
described,  only  when  the  different  traditions  are 
greatly  at  variance  with  one  another.  In  yet  a  third 
type  of  history  the  old  method  is  entirely  forsaken  and 
we  have  a  continuous  narrative  only  occasionally  in- 
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terrupted  by  citation  of  the  authority  for  some  par- 
ticular point.  But  the  principle  still  is  that  what  has 
been  well  said  once  need  not  be  told  again  in  other 
words.  The  writer  therefore  keeps  as  close  as  he  can 
to  the  letter  of  his  sources,  so  that  quite  a  late  writer 
often  reproduces  the  very  words  of  the  first  narrator. 

From  very  early  times  the  Arabs  had  great  delight 
in  verses  and  tales,  and  the  development  of  their 
language  was  certainly  much  influenced  by  this  fact. 
In  ancient  times  story-tellers  and  singers  found  their 
subjects  in  the  doughty  deeds  of  the  tribe  on  its 
forayB,  in  the  merits  or  horse  or  camel,  in  hunting 
adventures  and  love  complaints,  and  sometimes  in 
contests  with  foreign  powers  and  in  the  impression 
produced  by  the  wealth  and  might  of  the  sovereigns 
of  Persia  and  Constantinople.  The  appearance  of  the 
Prophet  with  the  great  changes  that  ensued,  the  con- 
quests that  made  the  Arabs — till  then  a  despised  race 
— lords  of  half  the  civilized  world,  supplied  a  vast 
store  of  new  matter  for  relations  which  men  were 
never  weary  of  hearing  and  recounting.  They  wished 
to  know  everything  about  the  apostle  of  God,  whose 
influence  on  his  own  time  was  so  enormous,  who  had 
accomplished  all  that  seemed  impossible  and  had  in- 
spired the  Arabs  with  a  courage  and  confidence  that 
made  them  stronger  than  the  legions  of  Byzantium 
and  Ctesiphon.  Every  one  who  had  known  or  seen 
him  was  questioned  and  was  eager  to  answer.  More- 
over, the  word  of  God  in  the  Koran  left  many  prac- 
tical points  undecided,  and  therefore  it  was  of  the 
highest  importance  to  know  exactly  how  the  Prophet 
had  spoken  and  acted  in  various  circumstances. 
Where  could  this  be  better  learned  than  at  Medina, 
where  he  had  lived  so  long  and  where  the  majority  of 
his  companions  continued  to  live?  So  at_  Medina  a 
school  was  gradually  formed,  where  the  chief  part  of 
the  traditions  about  Mohammed  and  his  first  suc- 
cessors took  a  form  more  or  less  fixed.  Soon  divers 
fathers  of  Islam  began  to  assist  memory  by  making 
notes,  and  their  disciples  sought  to  take  written  iot- 
tings  of  what  they  had  heard  from  them,  which  they 
could  carrv  with  them  when  they  returned  to  their 
homes.  Thus  by  the  close  of  the  1st  century  many 
dictata  were  already  in  circulation.  For  example, 
Hasan  of  Basra  (d.  110  A.n. ;  728  a.d.)  had  a  great 
mass  of  such  notes,  and  he  was  accused  of  sometimes 
passing  off  as  oral  tradition  things  he  had  really 
drawn  from  books ;  for  oral  tradition  was  still  the  one 
recognized  authority,  and  it  is  related  of  more  than 
one  old  scholar,  and  even  of  Hasan  of  Basra  himself, 
that  he  directed  his  books  to  be  burned  at  his  death. 
The  books  were  mere  helps,  and  what  they  knew 
these  scholars  bad  handed  on  by  word  of  mouth. 
Long  after  this  date,  when  all  scholars  drew  mainly 
from  books,  the  old  forms  were  still  kept  up.  Tabarf, 
for  example,  when  he  cites  a  book  expresses  himself 
as  if  he  had  heard  what  he  quotes  from  the  master 
with  whom  ho  read  the  passage  or  from  whose  copy 
he  transcribed  it.  He  even  expresses  himself  in  this 
wise :  "  'Omar  b.  Shabba  has  related  to  me  in  his 
book  on  the  history  of  Basra." 

Historian*  before  faJtaH. 

Naturally,  then,  no  independent  book  of  the  1st 
century  from  the  Flight  has  come  down  to  us.  But 
in  the  2d  century  real  books  began  to  be  composed. 
The  materials  were  supplied  in  the  first  place  by  oral 
tradition,  in  the  second  by  the  dictata  of  older 
scholars,  and  finally  by  various  kinds  of  documents, 
such  as  treaties,  letters,  collections  of  poetry,  and 
genealogical  lists.  Genealogical  studies  had  become 
necessary  through  'Omar's  system  of  assigning  state 
pensions  to  certain  classes  of  persons  according  to 
their  kinship  with  the  Prophet,  or  their  deserts  during 
his  lifetime.  This  subject  received  much  attention 
even  in  the  1st  century,  but  books  about  it  were  first 
written  in  the  2d,  the  most  famous  being  those  of 


I  Ibn  al-Kalbf  (d.  146  A.n.),  of  his  son  Hisham1  (d. 
204),  and  of  Al-Shartf  ibn  al-r>o(amf.  Genealogy, 
which  often  called  for  elucidations,  led  on  to  history. 
Beladhorf  s  excellent  Ansdh  al-Ashraf  (Genealogies 
of  the  Nobles)  is  a  history  of  the  Arabs  on  a  genea- 
logical plan. 

The  oldest  extant  history  is  the  biography  of  the 
Prophet  by  Ibn  Isbak'  (d.  150).  This  work  is  gen- 
erally trustworthy.  Mohammed's  life  before  he  ap- 
peared as  a  prophet  and  the  story  of  his  ancestors  are 
indeed  mixed  with  many  fables  illustrated  by  spurious 
verses.  But  in  Ibn  jshak's  day  these  fables  were 
generally  accepted  as  history — for  many  of  them  had 
been  first  related  by  contemporaries  of  Mohammed — 
and  no  one  certainly  thought  it  blameworthy  to  put 
pious  verses  in  the  mouth  of  the  Prophet's  fore- 
fathers, though,  according  to  the  Fihrist  (p.  92), 
Ibn  Isbak  was  duped  by  others  with  regard  to  the 
poems  he  quotes. 

The  Life  of  the  Prophet  by  Ibn  'Okba  (d.  141), 
based  on  the  statements  of  two  very  trustworthy  men, 
'Orwa  ibn  ax-Zobair  (d.  94)  and  Az-Zohrf  (<L  124), 
seems  to  be  quite  lost,  Sprenger  having  vainly  made 
every  effort  to  find  a  copy.  It  was  still  much  read  in 
Syria  in  the  14th  century.  But  we  fortunately  pos- 
sess the  Book  of  the  Campaigns  of  the  Prophet  by 
Al- W&kidf  (d.  207)  and  the  important  Book  of  Clashes 
of  his  disciple  Ibn  Sa'd.a  \\  Akidi  had  much  more 
copious  materials  than  Ibn  Isbak,  but  gives  way  much 
more  to  a  popular  and  sometimes  romancing  style  of 
treatment.  _  Nevcrthelow  he  sometimes  helps  us  to 
recognize  in  Ibn  IshAk'*  narrative  modifications  of 
the  genuine  tradition  made  for  a  purpose,  and  the 
additional  details  he  supplies  set  various  events  before 
us  in  a  clearer  light.  Apart  from  this  his  chief 
merits  lie  in  his  studies  on  the  subject  of  the  tra- 
ditional authorities,  the  results  of  which  are  given  by 
Ibn  Sa'd,  and  in  his  chronology,  which  is  often  ex- 
cellent. A  special  study  of  the  traditions  about  the 
conquest  of  Syria  made  by  Dc  Goeje  in  1864  led  to 
the  conclusion  that  W&kidf's  chronology  is  sound  as 
regards  the  main  events,  and  that  later  historians 
have  gone  astray  by  forsaking  his  guidance.  This 
result  has  been  confirmed  by  certain  contemporary 
notices  found  by  Noldeke  in  1874  in  a  Syriac  MS.  of 
the  British  Museum.  And  that  Ibn  ish&k  agrees 
with  W&kidf  in  certain  main  dates  is  important  evi- 
dence for  the  trustworthiness  of  the  former  also. 
For  the  chronology  before  the  year  10  of  the  Flight 
W&kidf  did  his  best,  but  here,  the  material  being  de- 
fective, many  of  his  conclusions  are  precarious.  Yet, 
though  we  have  good  ground  for  doubts,  we  are  sel- 
dom able  to  construct  a  better  chronology.  Wakidi 
had  already  a  great  library  at  his  disposal.  He  is 
said  to  have  had  600  chests  of  books,  chiefly  dictata 
written  by  or  for  himself,  but  in  part  real  books  by 
Abd  Mikhnaf  (d.  130),  Ibn  Ishak  (whom  he  uses  but 
does  not  name),  'Aw&na  (d.  147),  and  other  authors. 
Abu  Mikhnaf  left  a  great  number  of  monographs  on 
the  chief  events  from  the  death  of  the  Prophet  to  the 
caliphate  of  WaKd  II.  These  were  much  used  by 
later  writers,  and  we  have  many  extracts  from  them, 
but  none  of  the  works  themselves,  except  a  sort  of 
romance  based  on  his  account  of  the  death  of  Hosain, 
of  which  Wuatcnfeld  has  given  a  translation.  With 
regard  to  the  history  of  Irak  in  particular  he  was 
deemed  to  have  the  best  lights,  and  for  this  subject  he 
is  Tabarf  s  chief  source,  just  as  Mad&inf,  a  younger 
contemporary  of  W&kidf,  is  followed  by  preference  in 
all  that  relates  to  Khor&s&n.    Mad&inf's  History  of 

*  Of  Hisham  b.  al-Kalbl's  book  there  are  copies  In  the  British 
Museum  and  in  the  Eseorial. 

*  Ibn  IshAk's  original  work  seems  to  be  still  extant  in  the 
Kf.prulQ  library  at  Constantinople ;  the  edition  of  it  bv  I 


HtihAm  bos  been  edited  bv  Wustenfeld  (Gottlnjren.  : 
translated  Into  German  by  Weil  (Stuttgart,  18S4). 

*  Wakidi  has  been  edited  from  an  imperfect  MS.  by  Kremer 
(Calcutta,  1HS6).  a  condensed  translaUnn  by  Wellhausen  ap- 
peared in  18R2.  The  great  book  of  Ibn  Sa'd  Is 
there  are  some  useful  papers  on  It  by  Loth. 
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the  Caliphs  is  the  best  if  not  the  oldest  published 
before  Tabarf  ;  but  this  book  has  quite  disappeared  { 
and  is  known  only  by  the  excerpts  given  by  later 
writers,  particularly  Beladhori  and  Tabarf.  From  I 
these  we  judge  that  he  had  great  narrative  power 
with  much  clear  and  exact  learning,  and  must  be 
placed  high  as  a  critical  historian.  His  plan  was  to 
record  the  various  traditions  about  an  event,  choosing 
them  with  critical  skill;  sometimes,  however,  he 
fused  the  several  traditions  into  a  continuous  narra- 
tive. A  just  estimate  of  the  relative  value  of  the 
historians  can  only  be  reached  by  careful  comparison 
in  detail.  This  has  been  essayed  by  Briinnow  in  his 
study  on  the  Kharijitcs  (Leyden,  1884),  in  which  the 
narrative  of  Mobarrad  in  the  Kamil  is  compared  with 
the  excerpts  of  Ma. Mini  given  by  Beladhori  and  those 
of  Abd  Mikhnaf  given  by  Tabarf.  The  conclusion 
reached  is  that  Abd  Mikhnaf  and  Madainf  are  both 
well  informed  and  impartial. 

Among  the  contemporaries  of  Wakidf  and  Madainf 
were  Ibn  Khidash  (d.  223),  the  historian  of  the  family 
Mohallab,  whose  work  was  one  of  Mobarrad 's  sources 
for  the  History  of  the  Khdryitcs ;  Haitham  ibn  'Adf 
(<L  207),  whose  works,  though  now  lost,  are  often 
cited ;  and  Saif  ibn  'Omar  at-Tamfmf,  whose  book  on 
the  revolt  of  the  tribes  under  Abd-bekr  and  on  the 
Mohammedan  conquests  was  much  used  by  Tabari. 
Saif,  however,  seems  to  have  been  little  esteemed ;  I 
Beladhori  very  seldom  cites  him,  and  nothing  can  be 
found  in  Arabic  literature  about  his  life  and  those  of 
his  authorities.  He  is  barely  mentioned  in  the  fihrist.  j 
the  writer  plainly  having  nothing  to  tell  of  him,  and 
blundering  in  the  one  thing  he  does  say  by  represent- 
ing his  disciple  Sho'aib  as  his  master.  Hajji  Khalifa  i 
knows  nothing  but  his  name.  His  narratives  are  de- 
tailed and  often  tinged  with  romance,  and  he  is  cer- 
tainly much  inferior  to  Wakidf  in  accuracy.  Besides 
these  are  to  be  mentioned  Abd  'Obaida  (d.  209).  who 
wag  celebrated  as  a  philologist  and  wrote  several  his- 
torical monographs  that  are  often  cited,  and  Azrakf, 
whose  excellent  History  of  Mecca  was  published  after 
his  death  by  his  grandson  (d.  244).  With  these  writ- 
ers we  pass  into  the  3d  century  of  Islam.  But  we 
have  still  an  important  point  to  notice  in  the  2d  cen- 
tury; for  in  it  learned  Persians  began  to  take  part  in 
the  creation  of  Arabic  historical  literature.  Ibn  Mo- 
kaffa'  translated  the  great  Book  of  Persian  Kings,  and 
others  followed  his  example.    Tabarf  and  his  content- 

Eoraries,  senior  and  junior,  such  as  Ibn  Kotaiba,  Ya'- 
,  ubf,  Dfnawarf,  preserve  to  us  a  good  part  of  the 
information  about  Persian  history  made  known  through 
such  translations.1  But  even  more  important  than 
the  knowledge  conveyed  by  these  works  was  their 
influence  on  literary  style  and  composition.  Half  a 
century  later  began  versions  from  the  Greek  either 
direct  or  through  the  Syriac  The  pieces  translated 
were  mostly  philosophical ;  but  the  Arabs  also  learned 
something,  however  superficially,  of  ancient  history. 

The  3d  century  was  far  more  productive  than  the 
2d.  Abd  Obaida  was  presently  succeeded  by  Ibn  al- 
A'rabf  (d.  231),  who  in  like  manner  was  chiefly  famous 
as  a  philologist,  and  who  wrote  about  ancient  poems 
and  battles.  Much  that  he  wrote  is  quoted  in  Tabrizfs 
commentary  on  the  Hamdsa,  which  is  still  richer  in 
extracts  from  the  historical  elucidations  of  early  poems 
given  by  Ar-Riyashfjd.  257).  Of  special  fame  as  a 
genealogist  was  Ibn  Habfb  (a.  245),  of  whom  we  have 
a  booklet  on  Arabian  tribal  names  published  by  Wiis- 
tenfeld  (1850).  Azraki  again  was  followed  by  Fakihf, 
who  wrote  a  History  of  Mecca  in  272,*  and  Omar  b. 
Shabba  (<L  262),  who  composed  en  excellent  history 
of  Basra,  known  to  us  only  by  excerpts.  Of  the  works 
ofZobair  b.  Bakkar  (d.  256),  one  of  Tabarf  s  teachers, 

1  For  details  see  the  Introduction  to  Xo\deke'«  excellent  trans- 
lation of  X«b«ri  »  IMory  nftht  Prrtiant  and  Arab*  in  the  Satanian 


Period.  Leyden.  1879. 
•  MP  in  excerpt  by  Wurtenfeld  along  with  Axrakl,  Leip- 


a  learned  historian  and  genealogist  much  consulted  by 
later  writers,  there  is  a  fragment  in  the  Kbprulu  library 
at  Constantinople,  and  another  in  Gbttingen,  part  oi 
which  has  been  made  known  by  Wiistenfeld  [Die  Fam- 
xUe  Al-Zobair,  Gbttingen,  1878).  Ya'kdbf  or  Ibn 
Wadih  wrote  a  short  general  history  of  much  value, 
published  by  Houtsma  (Leyden,  1883).  About  India 
he  knows  more  than  his  predecessors  and  more  than 
his  successors  down  to  Berdnf.  Ibn  Khordadbeh's 
historical  works  are  lost.  Ibn  'Abdalhakam  (d.  257) 
wrote  of  the  conquest  of  Egypt  and  the  West  Ex- 
tracts from  this  book  are  given  by  De  Slane  in  his  His- 
toire  des  Berberes,  and  others  by  Karle  and  Jones, 
from  which  we  gather  that  it  was  a  medley  of  true 
tradition  and  romance,  and  must  be  reckoned,  with  the 
book  of  his  slightly  senior  contemporary,  the  Spaniard 
Ibn  Habfb,  to  the  class  of  historical  romances  (see 
below,  p.  9).  A  high  place  must  be  assigned  to  the 
historian  Ibn  Kotaiba  (d.  276),  who,  as  Rosen  has 
well  shown,  wrote  a  series  of  books  with  a  view  to 
raising  the  scholarship  of  the  large  class  of  kdtibs  or 
official  scribes.  To  this  series  belong  his  very  useful 
Handbook  of  History  (cd.  Wiistenfeld,  Gottingen, 
1850)  and  his  'Oyin  al-Akhfxir,  though  the  latter 
book  according  to  the  arrangement  falls  rather  under 
the  class  of  litteras  hunuiniores.  Much  more  eminent 
is  Beladhori  (d.  279),  whose  book  on  the  Arab  con- 
quest (ed.  De  Goeje,  Leyden,  1865-66)  merits  the  spe- 
cial praise  given  to  it  by  Mas'ddf.  Of  his  great  Ansdb 
al-Ashrdf  a  large  part  exists  at  Paris  in  the  valuable 
collection  of  M.  Schefer  and  another  part  was  pub- 
lished by  Ahlwardt  in  1884.  A  contemporary,  Ibn 
abf  Tahir  Taifdr  (<L  280),  wrote  on  the  'Abbasid  ca- 
liphs and  was  drawn  on  by  Tabarf.  The  sixth  part  of 
his  work  is  in  the  British  Museum.  Of  the  universal 
history  of  Dfnawari  (d.  282),  entitled  The  Jxmg  Nar- 
ratives, an  edition  by  Girgas  is  now  (1887)  in  the  press. 

Tabari. 

All  these  histories  are  more  or  less  thrown  into  the 
shade  by  the  great  work  of  Tabari,  whose  fame  has 
never  faded  from  his  own  day  to  ours,  and  who  well 
deserves  to  have  this  article  on  early  Arabio  histories 

5 laced  under  his  name.  Abd  Ja'far  Mohammed  b. 
arir  at -Tabarf  (so  his  full  name  runs)  is  described  as 
a  tall  lean  figure,  with  large  eyes,  brown  complexion, 
and  hair  which  remained  black  till  his  death.  His 
learning  was  astounding  and  few  could  speak  so  well. 
Born  224  A.H.  (838-9  A.D.)  at  Amol  in  Tabaristan,  he 
came  to  Baghdad  as  a  young  man  and  heard  there  the 
most  famous  teachers  of  t  he  age.  He  travelled  through 
Syria  and  Egypt  (where  he  was  in  263),  and  finally 
settled  down  in  Baghdad,  where  he  remained  till  his 
death  in  310  (922  A.D.).  always  active  and  surrounded 
by  pupils.  He  is  said  to  have  written  forty  pages 
daily  for  forty  years.  This  no  doubt  is  an  exaggera- 
tion, but  certainly  he  must  have  been  a  man  oi  most 
persistent  industry.  His  two  chief  works  are  a  great 
Commentary  on  the  Koran  and  his  Annals.  There  is  an 
anecdote  to  the  effect  that  each  originally  filled  30,000 
leaves,  but  that  his  pupils  found  them  too  extensive 
to  be  written  to  his  dictation,  and  that  he  then  resolved 
to  condense  them  to  a  tenth  of  their  original  site,  ex- 
claiming, "God  help  us!  Ambition  is  extinct."  One 
cannot  say  how  far  this  story  is  true,  but  it  is  probable 
enough  that  his  materials,  at  least  for  the  Annals,  were 
many  times  greater  than  the  book  itself.  Where  the 
same  topic  comes  up  in  the  Annals  and  in  the  Com- 
mentary we  often  find  different  traditions  quoted,  or  the 
same  tradition  derived  through  different  channels,  and 
this  shows  the  copious  variety  of  his  sources.  Vari- 
ous parts  of  the  Annals  give  the  impression  of  being 
condensed.  The  Commentary  was  published  before 
the  Annals,  and  is  better  composed.  It  is  the  head 
corner-stone  of  Koran  exegesis,  as  the  Annals  are  of 
historiography.  It  came  into  general  use  mainly 
through  the  abridgment  of  Baghawf  in  the  beginning 
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of  the  6th  century  of  the  Flight,  being  itself  too  large 
to  be  much  read.  The  great  book  exists  complete  in 
the  viceregal  library  at  Cairo,  and  ought  to  be  pub- 
lished at  once. 1 

The  AnnaU  are  a  general  history  from  the  creation 
to  302  a  ii  ,  and  are  in  the  course  or  publication  at  Ley- 
den. They  will  fill  some  7000  to  7500  pages,  one  and  a 
half  printed  pages  corresponding  roughly  to  one  leaf 
of  Tabarfs  original  MS.  Tabarf  added  a  supplement 
about  hiB  authorities,  an  abridgment  of  which  is  to 
follow  the  Leyden  edition.  It  contains  biographical 
notices  of  traditionalists,  contemporaries  of  Moham- 
med, and  their  successors  to  the  second  half  of  the  2d 
century.*  Other  works  by  Tabarf  will  be  spoken  of  in 
detail  in  the  preface  to  the  Leyden  edition. 

The  success  of  the  AnnaU  and  Commentary  was  due 
above  all  to  the  author' s  personality.  The  respect  paid 
to  him  by  his  contemporaries  appears  in  various  anec- 
dotes preserved  in  his  biography.  His  pupils  had  an 
unbounded  admiration  for  his  extraordinary  knowl- 
edge, and  what  he  said  seemed  to  them  the  best  that 
oould  be  said.  In  truth,  both  his  great  works  were 
the  best  of  their  kind,  especially  the  Commentary, 
which,  in  the  judgment  of  all  impartial  critics,  has  not 
been  equalled,  before  or  since,  in  completeness,  learn- 
ing, ana  independent  judgment  A  contemporary  says 
that  "  it  would  be  worth  a  journey  to  China  to  procure 
the  book. "  So  general  was  this  view  that  the  opinion 
of  Tabarf  was  quoted  as  a  legal  authority. 
t  The  inferiority  of  the  Annals  as  a  literary  composi- 
tion may  be  due  partly  to  tho  author's  years,  partly  to 
the  inequality  of  his  sources,  sometimes  superabun- 
dant, sometimes  defective,  partly  perhaps  to  tine  some- 
what hasty  condensation  of  his  original  draft.  Never- 
theless the  value  of  the  book  is  very  great :  the  author's 
selection  of  traditions  is  usually  nappy,  and  tho  epi- 
sodes of  most  importance  are  treated  with  most  ful- 
ness of  detail,  so  that  it  deserves  the  high  reputation 
it  has  enjoyed  from  the  first.  This  reputation  rose 
steadily ;  there  were  twenty  copies  (one  of  them  writ- 
ten by  Tabarf  s  own  hand)  in  the  library  of  the  F&U- 
mite  caliph  'Axis  (latter  half  of  the  4th  century), 
whereas,  when  Saladin  became  lord  of  Egypt;  the 
princely  library  contained  1200  copies  (Makrfzt,  l.  408 
tq.  j.  Only  princes  and  rich  men  could  own  a  book 
which  in  the  time  of  'Aziz  cost  one  hundred  dinars. 
We  know  that  it  had  a  place  in  most  great  libraries  in 
other  countries,  for  we  find  that  it  was  used  in  all  lands. 
Thus  the  fact  that  no  complete  copy  can  now  be  found 
anywhere,  and  that  the  Leyden  edition  rests  on  odd 
volumes  lying  in  various  places,  gives  a  striking  image 
of  what  the  East  has  suffered  from  barbarism. 

The  AnnaU  soon  came  to  be  dealt  with  in  various 
ways.  They  were  published  in  shorter  form  with  the 
omission  of  the  names  of  authorities  and  of  most  of 
the  poems  cited ;  some  passages  quoted  by  later  writ- 
ers are  not  found  even  in  the  Leyden  edition.  On 
the  other  hand,  some  interpolations  took  place,  one  in 
the  author's  lifetime  and  perhaps  by  his  own  hand. 
Then  many  supplements  were  written,  e.g.,  by  Fcr- 
ghanf  (not  extant)  and  by  Hamadhanf  (partly  preserved 
m  Pari*).  'Arfb  of  Cordova  made  an  abridgment, 
adding  the  history  of  the  West  and  continuing  the 
story  to  about  365.*  Ibn  Mashkawaih  wrote  a  history 
from  the  creation  to  369  A.H.,  with  the  purpose  of 
drawing  the  lessons  of  the  story,  following  Tabarf 
closely,  as  far  as  his  book  is  known,  and  seldom  recur- 
ring to  other  sources  before  the  reign  of  Moktadir; 
what  follows  is  his  own  composition,  and  shows  him 
to  be  a  writer  of  talent.'   In  352  an  abridgment  of 

'  See  the  excellent  article  by  iMh  In  ZD.M.a.,  xxxv.  MR  tq. 

*  The  MS.  containing  this  abridgment  U  described  by  l/>th  in 
Z.D.M.O.,  zxxll.  5H1  «q.   It  1-  nowln  the  British  Museum. 

»  Of  this  work  the  (Jotha  library  h 
820  A.H..  of  which  the  part  about  ti 

Poxy  in  the  Baydn,  and  the  rest  U  to  be  published  at  fay-den 

*  A  fragment  (19S-2M  a.h.)  U  print  ' 


the  AnnaU  was  translated  into  Persian  by  Bal'amf, 
who,  however,  interwove  many  fables.  *  Ibn  al-Athfr 
(d.  630)  abridged  the  whole  work,  usually  with  judg- 
ment, but  sometimes  too  hastily.  Though  he  some- 
times glided  lightly  over  difficulties,  his  work  is  of 
service  in  fixing  tho  text  of  Tabarf.  He  also  furnished 
a  continuation  to  the  year  620.  Later  writers  took 
Tabari  as  their  main  authority,  but  fortunately  some- 
times consulted  other  sources,  and  so  add  to  our  knowl- 
edge—especially Ibn  al  .Iauzf  (d.  597},  who  adds  many 
important  details.  These  later  historians  had  valuable 
help  from  the  biographies  of  famous  men  and  special 
histories  of  countries  and  cities,  dynasties  and  princes, 
on  which  much  labor  was  spent  from  the  4th  century 
onwards. 

Historians  after  fabari. 


The  chief  historians  after  Tabari  may  be  briefly  men- 
oned  in  chronological  order.    Raxi  (d.  325)  wrote  a  History 
of  Spain;  Eutychius  (d.  328)  wrote  AnnaU  (published  by 


Pocock,  Oxford,  1656),  which  are  very  important  because 
he  give*  the  Christian  tradition ;  Ibn  'AM  Rabbihi  fd.  326) 
has  very  valuable  historical  passages  in  his  I" 
lany  called  Al-'lkd  cd-FarKd  (3  vols.,  Cairo, 
(d.  335)  wrote  on  the '  Abbasid  caliphs,  theii 
poets;  Mas'udi  (see  Mas'^dy)  composed 

OfT*ba 


and  geographical  works  (d.  345).  OfTabari'ai 
tfamia  Ispahan!,  we  have  the  AnnaU  (published  by  Gott- 
wsldt,  St.  Petersburg,  1844) ;  Abu  1-Faraj  al-Ispahani  (d. 
356)  in  bis  Booh  of  Hongs  (Kit&b  al-AgUnk,  20  vol*..  Cairo, 


rary  has  a  j>ortion  containing  '.so- 
rt about  the  West  has  been  printed  by 


1285)  gave  the  lives  of  poets  whose  sougs  were  sung;  Ibn 
al-K.Utiya  (d.  367)  wrote  a  History  of  Spain  ;  Ibn  Zulak 
(d.  387)  a  History  of  Egypt ;  'Otbl  wrote  the  History  of  Mah- 
mud  of  (Jhazna  (d.  421),  at  whose  court  he  lived  (printed  on 
the  margin  of  the  Egyptian  edition  of  Ibn  al-Athfr): 
Tha'labi  (d.  427)  wrote  a  well-known  History  of  the  Old 
Prophets;  Abu  No'aim  al-Ispahanf  (d.  430)  wrote  a  History 
of  Ispahan,  chiefly  of  the  scholars  of  that  city;  Ths 
(d.  429  or  430)  wrote,  inter  alia,  a  well-known  History  _ 
Poets  ofhu  Time,  now  (1887)  in  coarse  of  publication  at  Da- 
masens.  Bcrnni  (d.  440)  takes  a  high  place  among  histo- 
rians by  his  Chronology  of  Ancient  Nations  (ed.Sachau,  Leip- 
sic,  1878 ;  Eng.  trans..  London,  1X79)  and  his  contributions 
to  the  history  of  India  and^  Khwarixm  ;  $oda'Ud^454) 

pieces,  of  which  some  are  extant  ;  Ibn  Sa'id  of  Cordova  (d. 
462)  wrote  a  View  of  the  HUtory  of  the  Various  Nations. 
Baghdad  and  its  learned  men  found  an  excellent  historian 
in  Al-Khatib  al-Baghdadf  (d.  463),  and  Spain  iu  Ibn  Hayan 
(d.  469)  and  half  a  century  later  in  Ibn  Kbakaa  (d.  529) 
and  Ibn  Bassatn  id.  542).  Sam'anf  (d.  562)  wrote  an  ex- 
cellent book  on  genealogies;  Ibn  'Asakir  (d.571)  a  His- 
tory of  Damascus  atul  her  Scholars,  which  is  of  great  value, 
and  exists  in  whole  or  in  part  in  several  libraries.  The 
Dictionary  of  the  Spaniard  Ibn  Pascual  (d.  578) 
of  pabbi,  a  somewhat  junior  contemporary,  are 
edited  in  Coderas  Bibliotheea  Arab.  HUp.  (1883  1885);  8a- 
ladin  found  his  historiau  in  the  famous  'Ituad  addin  (d. 
597).  Ibn  al-Jauzt,  who  died  in  the  same  year,  has  been 
already  mentioned.  Abdalwahid's  History  of  the  Almohade*, 
written  in  621.  was  published  by  Doxy  (2d  ed.,  1881).  Tho 
geographer  Yakut  (d.  626)  wrote  also  some  historical  works, 
now  lost.  AbdallaUT  (d.  629)  is  known  by  his  writing* 
about  Egypt  (trans.  De  Sacy,  1810) ;  Ibn  al-Athfr  (d.  630) 
wrote,  in  addition  to  the  ChronicU  already  mentioned,  a 
Biographical  Dictionary  of  Contemporaries  of  the  Prophet.  £ifti 
(d.  646)  is  especially  known  by  his  History  of  Arabic  Philolo- 
gisU.  8ibt  ibn  al-Jauei  (d.  654),  grandson  of  the  Ibn  al- 
Jauxi  already  mentioned,  wrote  a  great  Chronicle,  of  which 
much  the  larger  part  still  exists.  Coders  ha»  edited  ( Mad- 
rid, 1886)  Ibn  al-'Abhar's  (d.  658)  Biographical  lexicon,  al- 
ready known  by  Doxy's  excerpts  from  it  Ibn  al-'Adim 
(d.  660)  is  famed  for  his  History  of  Aleppo,  and  Abu  Shatna 
(d.  665)  wrote  a  well-kuown  History  of  Saladin  and  Sured- 
dln,  taking  a  great  deal  from  'Iraad  addin.  A.  Muller  has 
recentlv  published  (1885)  Ibn  abi  Osaibia'a  (d.  668)  History 
of  Physicians.  The  Uistory  of  Ibn  al-'Amid  (d.  675).  better 
known  as  Elmacin  (q.e.),  was  printed  by  Erpenios  in  1625. 
Ibn  Sa'id  al-Maghribf  (d.  673  or  685)  is  famous  for  his  his- 
tories, but  still  more  for  his  geographical  writings.  The 
noted  theologian  NAWAwf  [q.i.;  d.  676)  wrote  a  Biographi- 
cal Dictionary  of  the  Worthies  of  the  First  Ages  of  Islam.  Pre- 
eminent as  a  biographer  is  Ibn  Khallikan  (d.  681),  whose 
much-used  work  was  partly  edited  by  De  Slane  and 
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pletely  by  Wustenfeld  (1835-40).  and  translated  into  Eng- 
lish by  the  former  scholar  (4  vols.,  1843-71). 

»  The  first  part  was  rendered  Into  French  by  Dubeux  In  1836. 
We  hare  now  an  excellent  French  translation  by  Zotenberg,  1874. 
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Aba  '1-Faraj,  better  known  u  Bar-Hebneus  (d.  685),  wrote 
besides  his  Syriac  CkrtnucU  an  Arabic  History  of  Dynasties 
led.  Pocock,  Oxford,  1663).  Ibn  'Adhari's  History  of  Africa 
and  Spain  baa  been  published  by  Dozy  (2  vols.,  Leyden, 
1848-61),  and  the  gartas  of  Ibn  abi  Zar*by  Torn  berg  (1843). 
One  of  the  beat  known  of  Arab  writers  is  Abulfeda  (d.  732), 
whose  Annates  Moslemici  were  published  with  a  Latin 
version  by  Beiske  (Copenhagen,  5  vols.  4 to,  1789- &4).  The 
History  of  the  Time  before  Mohammed  has  been  published  by 
Fleischer  (1831).  Not  less  famous  is  the  great  Encyclopaedia 
of  his  contemporary  Nowairi  (d.  732),  but  only  some  ex- 
tract* are  sa  yet  In  print.  Ibn  Sayyid  an-Nas  (d.  734)  wrote 
s fall  biography  of  the  Prophet;  Mini  (d.  742)  an  exten- 
sive work  on  the  men  from  whom  traditions  have  been 
derived.  We  still  possess,  nearly  complete,  the  great  Chroni- 
d*  of  Dhahabi  (a.  748),  a  very  learned  biographer  and 
historian.  A  complete  edition  of  the  geographical  and  his- 
torical Masalik  oIAbsAr  of  Ibn  Fadlallah  (d.  749)  is  much 
to  be  desired.  It  is  known  at  present  by  extracts  given  by 
(Juatretnere  and  Amari.  Ibn  al-Wardi  (d.  749  or  750),  best 
known  by  bis  Cosmography,  wrote  a  Chronicle  which  has 
been  printed  in  Egypt.  Safadi  (d.  764)  got  a  great  name  as 
•  biographer.  Yafl'S  id.  768)  wrote  a  Chronicle  of  Islam  and 
Lines  of  Saints.  Sobki  (d.  771)  published  I  Aces  of  the  Theo- 
logians of  the  ShaJfUe  SchooL  Of  Ibn  Kathir's  History  the 
greatest  part  is  extant.  For  the  history  of  Spain  and  the 
Maghrib  the  writings  of  Ibn  al-Khatib  (d.  776)  are  of  ac- 
knowledged valne.  Another  history,  of  which  we  possess 
the  greater  part,  is  the  large  work  of  Ibn  al-Forat  (d. 
807 1.  Far  superior  to  all  these,  however,  is  the  famous  Ibn 
Khaldun  d.  808),  who  proves  himself  a  great  thinker  in 
the  Prolegomena  to  his  Universal  History.  Of  the  Prolegomena 
there  are  an  edition  by  Quatremere  (1858)  and  a  French 
version  by  De  Slane  ( 1863).  The  latter  scholar  also  pub- 
lished text  and  version  of  the  History  of  the  Berbers,  and 
there  is  a  poor  Egyptian  edition  of  the  whole  work.  Of 
the  historical  works  of  the  famous  lexicographer  Firusa- 
badi  (d.  817)  only  a  Life  of  the  Prophet  remains.  Makkizi 
id.  845)  is  spoken  of  in  a  separate  article ;  Ibn  Hajar  (d. 
Kii j  is  best  known  by  his  Biographical  Dictionary  of  Contem- 
yiraries  of  the  Prophet,  now  in  course  nf  publication  in  the 
Bthliotheea  Ituiica.  Ibn  'Arabshdh  (d.  854i  is  known  by  his 
History  of  Timur  (  Leeuwarden,  1767).  'Aini  (d.  855)  wrote 
a  General  History,  still  extant.  Aim  '1-Mahasiu  (d.  874) 
wrote  at  length  on  the  history  of  Egypt ;  the  first  two  parts 
have  been  published  by  Juynboll.  Flu  gel  has  published 
lbu  Kotlubogha's  Biographies  of  the  Ifauafile  Jurists.  Ibn 
Shihna  (d.  890)  wrote  a  History  of  Aleppo.  Of  Sakhawi  we 
possess  a  bibliographical  work  on  the  historians.  The 
polymath  Soy  ut  i  (d.  911)  contributed  a  History  of  the  Caliphs 
and  many  biographical  pieces.  Samhtidi's  History  of  Medina 
m  known  through  the  excerpts  of  Wustenfeld  (1861).  Ibn 
Iris  (d.  930)  wrote  a  History  of  Egypt.         Diyarbekri  (d. 

a  Life  of  Mohammed.  To  these  names  mu-t  be  added 
MakKjiri  (q.v.)  and  Hajji  Khalifa,  the  famous  Turkish 
bibliographer  (d.  1068),  who,  besides  his  Bibliographical 
Ltsieon  and  his  well-known  geography,  the  Jih&n-nnma, 
wrote  histories,  mostly  in  Turkish.  He  made  use  of 
European  sources,  and  with  him  Arabic  historiography 
may  be  aaid  to  cease,  though  he  had  some  unimportant  suc- 

A  word  must  be  said  of  the  historical  romances,  the  be- 
ginnings of  which  go  back  to  the  first  centuries  of  Islam. 
The  interest  in  all  that  concerned  Mohammed  and  in  the 
allusions  of  the  Koran  to  old  prophets  and  races  led  many 
professional  narrators  to  choose  these  subjects  in  place  of  | 
the  doughty  deeds  of  the  Bedouins.  The  increasing  ven- 1 
eration  paid  to  the  Prophet  and  love  for  the  marvellous 
won  gave  rise  to  fables  about  his  childhood,  his  visit  to 
heaven,  etc.,  which  have  found  their  way  even  into  sober, 
histories,  jtwt  as  many  Jewish  legends  told  by  the  converted 
Jew  Ka'b  al-Ahbar  and  by  Wahb  ibn  Monabbih,  and  many 
fables  about  the  old  princes  of  Yemen  told  by  'Abid,  are 
Uken  as  genuine  history  (see,  however,  Maa'udi,  iv.  88  sq.). 
A  fresh  field  for  romantic  legend  was  found  in  the  history 
of  the  victories  of  Islam,  the  exploits  of  the  first  heroes  of 
the  faith,  the  fortunes  of  'All  and  his  house.  Even  under 
the  first  Omayyadit  there  were  in  the  mosques  of  most  great 
cities  preachers  who  edifled  the  people  by  stories  about 
Islam  and  its  victories,  aud  there  is  ample  evidence  that 
these  meu  did  not  stick  to  actual  fact.  Sho'ba  said  of.tbem 
'•  they  get  from  us  a  handbreadth  of  tradition  and  make  it 
an  ell."  Then,  too,  history  was  often  expressly  forged  for 
party  ends.  The  people  swallowed  all  this,  and  so  a  ro- 
mantic tradition  sprang  up  side  by  side  with  the  historical, 
and  had  a  literature  of  its  own,  the  beginnings  of  which 
must  be  placed  as  early  as  the  second  century  of  the  Flight. 
The  oldest  samples  still  extent  are  the  fables  about  the  con- 
o.nest  of  Spain  ascribed  to  Ibn  Habib  (d.  238).  and  those 
about  the  conquest  of  Egypt  and  the  West  by  Ibn  -Abdal- 


hakam  (d.  257).  In  these  troth  and  falsehood  are  mingled, 
sis  Dozy  has  shown  in  his  Recherche*.  But  most  of  the  ex* 
tent  literature  of  this  kind  is,  in  its  present  form,  much 
more  recent ;  e.g.,  the  Story  of  the  Death  of  Hosain  by  the 
Pseudo-Abu  Mikhnaf  (translated  by  Wustenfeld)  ;  the  Oon- 
qnest  of  Syria  by  Abu  Ism&'ll  al-Bacri  (edited  by  Nassau 
Lees,  Calcutta,  1854,  and  discussed  by  De  Qoeje,  1864) ;  the 
Pseudo-W&kidi  (see  Hamaker,  De  Expngnatione  Memphidis 
ei  Alexandrite,  Leyden,  1835)  ;  the  Pseudo-Ibn  Kotaiba  (see 
Dozy,  Recherche*);  the  book  ascribed  to  A'sam  Kfifl,  etc. 
Further  inquiry  into  the  origin  of  these  works  is  called  for, 
but  some  of  them  were  plainly  directed  to  stir  up  fresh  zeal 
against  the  Christians.  Iu  the  6th  century  some  of  these 
books  had  gained  so  macb  authority  that  they  were  used  as 
sources,  and  thus  many  untruths  crept  into  accepted  his- 
tory, (m.  J.  de  a.) 

TABERNACLE,  the  portable  sanctuary  of  Israel 
in  the  wilderness  wanderings.  Critical  analysis  of  the 
Pentateuch  {q.v.)  teaches  us  to  draw  a  sharp  line 
between  the  old  notices  of  the  tabernacle  contained  in 
the  pre-Deuteronomic  history  book  (JE)  and  the  ac- 
count given  by  the  post-exilic  priestly  narrator.  The 
latter  throws  back  into  the  time  of  Moses  the  whole 
scheme  of  worship  and  ritual  of  which  the  second 
temple  was  the  centre,  and,  as  this  scheme  necessarily 
implies  the  existence  of  an  elaborate  sanctaary  on  the 
pattern  of  the  temple,  he  describes  a  tabernacle  of  ex- 
traordinary splendor  pitched  in  the  middle  of  the 
camp,  with  an  outer  and  inner  chamber  and  a  court- 
yard, and  all  the  apparatus  of  sacrificial  and  atoning 
ritual,  just  as  in  the  temple,  only  constructed  of 
boards,  posts,  and  curtains  so  that  it  could  be  taken 
down  and  moved  from  place  to  place.  The  whole  de- 
scription is  ideal,  as  appears  not  only  from  the  details 
but  from  the  fact  that  the  old  history  knows  nothing 
of  such  a  structure.  The  Chronicler  indeed,  who  had 
before  him  the  Pentateuch  in  its  present  shape,  as- 
sumes that  after  the  Israelites  entered  Canaan  the 
tabernacle  continued  to  be  the  one  legitimate  place  of 
sacrifice  until  it  was  superseded  by  Solomon's  temple, 
and  represents  it  as  standing  at  Oibeon  in  the  days  oi 
David  and  his  son  (1  Chron.  xxi.  29  to.  :  2  Chron.  L 
3).  But  the  book  of  Kings  knows  Gibeon  only  as 
"the  greatest  high  place"  (1  Kings  Hi.  4).1 

Again,  the  tabernacle  of  the  Priestly  Code  is  pre- 
eminently the  sanctuary  of  the  ark,  bearing  the  name 
mithkan  h&ledQth,  "  the  tabernacle  of  the  testimony," 
i.e.,  the  habitation  in  which  lay  "the  ark  of  the  testi- 
mony" or  chest  containing  the  stones  on  which  the 
decalogue  was  inscribed.  But  between  Joshua's  days 
and  the  building  of  the  temple  the  ark  migrated  from 
one  tent  or  habitation  to  another  (2  Sam.  vii.  6 ;  1 
Chron.  xvii.  5),  and  at  Shiloh  it  was  housed  not  in  a 
tent  but  in  a  temple  (1  Sam.  iii.  3,  15).  And,  while 
in  the  Priestly  Code  the  tabernacle  is  the  only  legiti- 
mate sanctuary  and  its  priests  are  the  only  legitimate 
priests,  the  whole  history  shows  that  no  Buch  restric- 
tion was  even  thought  of  till  after  the  time  of  the 
prophet  Isaiah. 

With  all  this  it  agrees  that  the  oldest  parts  of  the 
Pentateuch  speak  indeed  of  a  tabernacle,  but  one  of  a 
quite  different  kind.  The  tabernacle  of  the  Elohist 
(for  of  the  two  narratives— Elohistic  and  Jahvistic— ■ 
which  arc  combined  in  the  so-called  Jchovistic  history 
only  the  former  seems  to  mention  it)  is  a  tent  which 
Moses  pitched  outside  the  camp  (Exod.  xxxiii.  7  sq.), 
and  where  Jehovah  was  wont  to  reveal  Himself  to  him 
in  the  pillar  of  cloud,  which  descended  for  the 
purpose  and  stood  at  the  door  (Num.  xi.  25  ;  xii.  5 ; 
xiv.  10):  it  is  therefore  called  dhel  md'&l,  "  the  tent 
of  tryst.  No  description  of  it  is  given,  nor  is  its 
origin  spoken  of,  but  something  of  the  old  narrative 
has  obviously  been  lost  before  Exod.  xxxiii.  7,  and 
here  what  is  lacking  was  probably  explained.  It  ap- 
pears, however,  that  it  was  very  different  from  the 
tabernacle  described  by  the  priestly  narrator.    It  - 


>  Two  passage*  in  the  old  history,  which  comprises  the  books 
of  Judges.  Samuel,  and  King*,  speak  of  the  tabernacle  (''ihet 
md'M) :  but  external  and  internal  evidence  show  them  to  be 


interpolated  (1  Sam.  IL  21 ;  1  Kings  rlli.  4). 
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not  in  the  centre  of  the  camp  but  stood  some  distance 
outside  it,1  and  it  was  not  the  seat  of  an  elaborate 
organization  of  priests  and  guarded  by  a  host  of 
Levites,  but  had  a  single  minister  and  custodian,  vii., 
Joshua,  who  was  not  a  Levite  at  all  but  Moses'  attend- 
ant (Exod.  xxxiii.  11). 

The  existence  of  such  a  simple  tent  sanctuary  pre- 
sents none  of  the  difficulties  that  beset  the  priestly 
narrative.  Portable  Bhrines  were  familiar  to  Semitic 
antiquity,  and  tents  as  sanctuaries  were  known  to  the 
Israelites  in  much  later  times  at  the  high  places  and 
in  connection  with  irregular  worships  (Ezek.  xvi.  16, 
"  thou  didst  take  of  thy  garments  and  madest  for  thy- 
self sewn  high  places,  '  i.e.,  shrines  of  curtains  sewn 
together;  2  Kings  xxiii.  7,  where  for  "hangings  for 
the  grove  "  read  tents  for  the  Aahcra  "  ;  com  p.  Hos. 
ix.  6  and  Syriac  prakk,  Assyrian  jHirakku,  a  small 
chapel  or  shrine,  from  the  same  root  as  Hebrew 
pdroketh,  the  vail  of  the  Holy  of  Holies).  Such 
idolatrous  tabernacles  were  probably  relics  of  the 
usages  of  the  nomadic  Semites,  and  it  is  only  natural 
that  Israel  in  its  wanderings  should  have  had  the  like. 
And  it  ia  noteworthy  that  the  portable  chapels  of  the 
heathen  Semites  were  mainly  used  for  diviuation 
(comp.  Journ.  of  Philol.,  xiii.  283  ;•■/',  just  as  the 
Mosaic  tabernacle  ia  described  by  the  Elohist  not  as  a 
place  of  sacrifice  (such  as  the  tabernacle  of  the  Priestly 
Code  is)  but  as  a  place  of  oracle. 

The  heathen  shrines  of  this  sort  contained  portable 
idols  or  baetylia  (see  Selden,  De  Diu  Syriis%  i.  6);  but 
what  the  Mosaic  tabernacle  contained  is  not  expressly 
told.  The  ordinary  and  seemingly  the  easiest  assump- 
tion is  that  the  ark  stood  in  it,  and  Deut  x.  1  sq., 
which  must  be  drawn  from  the  lost  part  of  the  older 
narrative  already  alluded  to,  certainly  places  the  con- 
struction of  the  ark,  to  contain  the  tables  of  stone, 
just  before  the  time  when  the  tabernacle  ia  first  men- 
tioned by  the  Elohist.  But  neither  in  Deuteronomy 
nor  before  it  are  the  ark  and  the  tabernacle  ever  men- 
tioned together,  and  of  the  two  old  narrators  it  is  not 
clear  that  the  Jahvist  ever  mentions  the  tabernacle  or 
the  Elohist  the  ark.  The  relation  between  the  two 
calls  for  further  investigation,  especially  as  the  ark  re- 
tains its  importance  after  the  occupation  of  Canaan, 
while  the  "tent  of  tryst"  is  not  mentioned  after  the 
time  of  Moses,  who,  according  to  the  Elohist  (Exod. 
xii.),  enjoyed  at  it  a  privilege  of  direct  access  to  the 
Deity  not  accorded  to  later  prophets. 

TABERN  ACLES,  Feast  op.  The  original  char- 
acter of  this  Hebrew  feast,  celebrated  at  the  close  of 
the  agricultural  year  as  a  thanksgiving  for  the  produce 
of  the  seasons,  but  especially  for  the  vintage  and  olive 
harvest,  has  been  explained  in  Pentateuch,  vol. 
xviii.  p.  522.  As  such  it  is  described  in  the  old  law 
of  Exod.  xxiii.  16,  under  the  name  of  "  the  feast  of 
ingathering,  at  the  end  of  the  year"  (which,  in  the 
old  Hebrew  calendar,  ran  from  autumn  to  autumn), 
"when  thou  hast  gathered  in  thy  labors  out  of  the 
field  "  (comp.  Exod.  xxxiv.  22).    The  same  feast  is 

Eken  of  in  Deut.  xvi.  13  as  "  the  feast  of  booths" 
V.  "  tabernacles,"  whence  the  current  name  of  the 
rt),  when  "thou  hast  gathered  in  thy  corn  and 
wine"  from  the  corn-floor  and  the  wine-press.  No 
explanation  is  here  given  of  the  name  feast  of 
booths"  ;  but  after  the  exile  it  was  understood  that 
during  this  feast  the  people  assembled  at  Jerusalem 
were  to  live  in  booths  constructed  of  branches  of  trees 
(Lev.  xxiii.  39  sq.:  Neh.  viii.  14  »q.).  The  passage  in 
Nehcmiah,  describing  the  celebration  of  the  feast  in 
444  B.C.,  serves  as  a  commentary  on  the  post-exilic 
law  in  Leviticus,  and  from  it  we  learn  that  the  use  of 
booths  on  that  occasion  had  no  foundation  in  tradi- 
tional usage,  but  was  based  directly  on  the  law,  which 
then  for  the  first  time  became  generally  known.*  Ao- 

1  In  old  Israel  tta«  sanctuary,  after  the  people  had  settled  down 
in  cities,  usually  flood  outride  the  town,  and  thin  was  the  case 
even  with  the  temple  at  Jerusalem  when  It  was  first  built. 

-  The  expression  that  the  Israelites  had  not  done  so  since  the 


I  cording  to  the  law  in  question,  the  booths  were  to  be  a 
memorial  of  the  wilderness  wandering  (Lev.  xxiii. 
43),  but  of  this  there  is  no  hint  in  Deuteronomy ;  and, 
while  it  is  quite  in  the  style  of  the  later  law  to  attach 
a  new  historical  reference  to  an  old  name  like  "  feast 
of  booths,"  it  is  certain  from  Exodus  that  the  feast 
had  originally  agricultural  and  not  historical  signifi- 
cance. As  such  it  is  exactly  parallel  to  the  vintage 
feasts  of  other  ancient  nations,  e.g.,  to  the  Athenian 
Otichophoria.  And,  in  particular,  it  is  noteworthy 
that  in  Judges  ix.  27  we  find  a  vintage  feast  at 
Sheuhem  among  the  Canaanites,  from  whom  the  Is- 
raelites first  learned  the  ways  of  agricultural  life,  and 
from  whom  so  much  of  the  popular  religion  was 
copied.  To  acts  of  worship  nominally  addressed  to 
Jehovah,  but  really  to  the  Canaanite  Baalim,  Hosea 
expressly  reckons  rites  celebrated  "on  all  corn-floors  " 
(ix.  1 ),  expressing  thanks  for  divine  gifts  of  corn,  wine, 
and  oil  (u.  8  sq.),  and  in  their  context  these  allusions 
leave  no  doubt  that  the  prophet  refers,  in  part  at 
least,  to  autumn  feasts,  in  which  Jehovah  worship  was 
mingled  with  Canaanite  elements  (comp.  Wellhausen, 
l*r<*.  zur  Gesch.  1st.,  cap.  3,  ii.j  Eng.  trans.,  p.  92 
sq.).  These  feasts  were  local  in  character,  but  in 
northern  Israel  there  was  a  great  autumn  feast  at  the 
royal  sanctuary  at  Bethel  (I  Kings  xii.  33),  as  even  in 
the  days  of  Solomon  there  was  such  a  feast  at  Jerusa- 
lem (1  Kings  viii.  2).  In  the  nature  of  things  the 
local  feasts  were  the  older,  and  it  was  the  fame  of 
great  shrines  that  gradually  tended  to  draw  worship- 
pers from  a  distance  to  temples  like  those  of  Jerusa- 
lem and  Bethel.  Finally,  the  Deuteronomic  law  of 
the  one  sanctuary  and  the  course  of  events  which 
made  that  law  the  practical  rule  of  the  remnant  of 
Israel  put  an  end  to  all  local  religious  feasts,  but  at 
the  same  time  obscured  the  old  significance  of  the 
festal  cycle,  and  made  room  for  the  historical  interpre- 
tation of  the  celebrations,  now  concentrated  at  the 
temple,  which  prevailed  among  the  later  Jews  (comp. 
Passover  and  Pentecost).  In  their  later  form  all 
the  yearly  feasts  have  exact  times  and  rules.  In 
Deuteronomy  the  autumn  feast  is  not  yet  tied  to  a  day 
— it  could  hardly  be  so  while  it  was  still  essentially  a 
harvest  thanksgiving — but  in  the  priestly  legislation  it 
is  fixed  to  commence  on  the  fifteenth  day  of  the 
seventh  month  (Lev.  xxiii.  34).  In  Deuteronomy  the 
feast  lasts  seven  days;  Lev.  xxiii.  36  adds  an  eighth, 
and  this  day  ultimately  became  the  most  important 
(John  vii.  37). 

If  we  accept  the  conclusion  that  the  autumn  festival  was 
originally  a  vintage  feast  celebrated  iu  local  sanctuariea, 
the  name  "  feast  of  booths  "  admits  of  a  natural  explana- 
tion. The  Canaanite  feast  at  Shechem  and  the  Hebrew 
feast  at  Shiloh  (Judges  zxi.  21)  were  partly  celebrated 
abroad  iu  the  vineyards,  and  Ilosea  also  knows  such  feasts 
on  the  open  corn-floors.  That  it  was  usual  to  go  forth  and 
live  in  booths  during  the  vintage  may  be  concluded  from 
Iaa.  i.  8;  the  same  practice  still  prevails  at  Hebron  (Robiu- 
son,  BM.  Res.,  ii.  81).  If  it  was  these  booths  erected  among 
the  vineyards  that  originally  gave  their  name  to  ihe  feast, 
we  can  understand  bow  the  book  of  Nehemlab  recognizes 
I  the  erection  of  booths  within  the  city  of  Jerusalem  as  an 
i  innovation.  No  doubt  at  all  feasts  where  there  was  a  great 
concourse  of  visitors  many  would  be  compelled  to  live  in 
tents ;  this  seems  to  have  been  the  case  even  in  old  Israel 
( Has.  xii.  9).  Bat  that  is  quite  a  different  thing  from  the 
later  observance,  in  which  booths  or  bowers  had  to  be  mado 
and  used  even  by  those  who  had  houses  of  their  own. 

TABLES,  Mathematical.  In  any  table  the  re- 
sults tabulated  are  termed  the  "tabular  results"  or 
"respondents,"  and  the  corresponding  numbers  by 
which  the  table  is  entered  are  termed  the  "argu- 
ments." A  table  is  said  to  be  of  single  or  double 
entry  according  as  there  are  one  or  two  arguments. 
For  example,  a  table  of  logarithms  is  a  table  of  single 
entry,  the  numbers  being  the  arguments  and  the 
logarithms  the  tabular  results ;  an  ordinary  multipli- 

days  of  Joshua  means  that  there  was  no  recollection  of  their 
having  ever  done  so  ;  for  of  course  It  is  I 
rted  out  every  direction  of  the  law. 
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ottioo  table  is  a  table  of  doable  entry,  giving  xy  as 
tabular  result  for  or  and  y  as  arguments.    The  intrinsic 
value  of  a  table  may  be  estimated  by  the 
actual  amount  of  time  saved  by  consulting 
it ;  for  example,  a  table  of  square  roots  to 
tea  decimals  is  more  valuable  than  a  table  of  squares, 
as  the  extraction  of  the  root  would  occupy  more  time 
thin  the  multiplication  of  the  number  by  itself.  The 
raluc  of  a  table  does  not  depend  upon  the  difficulty 
of  calculating  it :  for,  once  made,  it  is  made  forever, 
and  as  far  as  the  user  is  concerned  the  amount  of 
labor  devoted  to  its  original  construction  is  immaterial. 
In  some  tables  the  labor  required  in  the  construction 
is  the  same  as  if  all  the  tabular  results  had  been 
calculated  separately ;  but  in  the  majority  of  instances 
a  table  can  be  formed  by  expeditious  methods  which 
are  inapplicable  to  the  calculation  of  an  individual 
result.   This  is  the  case  with  tables  of  a  continuous 
Quantity,  which  may  frequently  be  constructed  by 
differences.    The  most  striking  instance  perhaps  is 
afforded  by  a  factor  table  or  a  table  of  primes ;  for,  if 
it  is  required  to  determine  whether  a  given  number 
is  prime  or  not,  the  only  available  method  (in  the 
absence  of  tables)  is  to  divide  it  by  every  prime  less 
than  its  square  root  or  until  one  is  found  that  divides 
it  without  remainder.    But  to  form  a  table  of  prime 
numbers  the  process  is  theoretically  simple  and  rapid, 
for  we  have  only  to  range  all  the  numbers  in  a  line 
and  strike  out  every  second  beginning  from  two.  every 
third  beginning  from  three,  and  so  on,  those  that  re- 
main being  primes.    Even  when  the  tabular  results 
are  constructed  separately,  the  method  of  differences 
or  other  methods  connecting  together  different  tabular 
results  may  afford  valuable  verifications.    By  having 
recourse  to  tables  not  only  does  the  computer  save 
time  and  labor  but  he  also  obtains  the  certainty  of 
accuracy ;  in  fact,  even  when  the  tabular  results  are  so 
easy  to  calculate  that  no  time  or  mental  effort  would 
be  saved  by  the  use  of  a  table,  the  certainty  of  accuracy 
might  make  it  advantageous  to  employ  it. 

The  invention  of  logarithms  in  1614,  followed  im- 
mediately by  the  calculation  of  logarithmic  tables, 
revolutionized  all  the  methods  of  calculation ;  and  the 
original  work  performed  by  Briggs  and  Vlacq  in  cal- 
culating logarithms  260  years  ago  has  in  effect  formed 
a  portion  of  every  arithmetical  operation  that  has 
since  been  carried  out  by  means  of  logarithms.  And 
not  only  has  an  incredible  amount  of  labor  been 
saved'  but  a  vast  number  of  calculations  and  researches 
have  been  rendered  practicable  which  otherwise  would 
have  been  quite  beyond  human  reach.  The  mathe- 
matical process  that  underlies  the  tabular  method  of 
obtaining  a  result  may  be  indirect  and  complicated ; 
for  example,  the  logarithmic  method  would  do  quite 
unsuitable  for  the  multiplication  of  two  numbers  if 
the  logarithms  had  to  be  calculated  specially  for  the 
purpose  and  were  not  already  tabulated  for  use.  The 
arrangement  of  a  table  on  the  page  and  all  typographical 
deuib>-such  as  the  shape  of  the  figures,  their  spacing, 
the  thickness  and  placing  of  the  rules,  the  color  and 
quality  of  the  paper,  etc. — are  of  the  highest  impor- 
tance, as  the  computer  has  to  spend  hours  with  his 
eyes  fixed  upon  the  book ;  and  the  efforts  of  eye  and 
brain  required  in  finding  the  right  numbers  amidst  a 
mass  of  figures  on  a  page  and  in  taking  them  out 
accurately,  when  the  computer  is  tired  as  well  as 
when  he  is  fresh,  are  far  more  trying  than  the 
mechanical  action  of  simple  reading.  Moreover,  the 
trouble  required  by  the  computer  to  lenrn  the  use  of 
*  table  need  scarcely  be  considered ;  the  important 
matter  is  the  time  and  labor  saved  by  it  after  he  has 
learned  its  use.  Tables  are,  as  a  rule,  intended  for 
professional  and  not  amateur  use ;  and  it  is  of  little 

'Referring  to  factor  table*.  Lambert  wrote  (Supplcmenta  Tabu- ' 
17W.  p.  xt.):    UntrerealU  nnU  Ullum  tabularum  eat  ut 
•emel  pro  temper  com putetur  quod  sirplus  de  novo  computandum 

quod  In  futurumproquovU 


moment  whether  the  user  who  is  unfamiliar  with  a 
table  has  to  spend  ten  seconds  or  a  minute  in  obtain- 
ing an  isolated  result,  provided  it  can  be  usad  rapidly 
and  without  risk  of  error  by  a  skilled  computer. 

In  the  following  description  of  tables  an  attempt  is 
made  to  give  an  account  of  all  those  that  a  computer 
of  the  present  day  is  likely  to  use  in  carrying  out 
arithmetical  calculations.  Tables  of  merely  biblio- 
graphical or  historical  interest  are  not  regarded  as 
coming  within  the  scope  of  this  article,  although  for 
special  reasons  such  tables  are  briefly  noticed  in  some 
cases.  Tables  relating  to  ordinary  arithmetical  opera- 
tions are  first  described,  and  afterwards  an  account  is 
given  of  the  most  useful  and  least  technical  of  the  more 
strictly  mathematical  tables,  such  as  factorialsv  gamma 
functions,  integrals,  Bessel's  functionsj  etc.  It  is 
difficult  to  classify  the  tables  described  in  a  perfectly 
satisfactory  manner  without  prolixity,  as  many  collec- 
tions contain  valuable  sets  belonging  to  a  variety  of 
classes.  Nearly  all  modern  tables  are  stereotyped, 
and  in  giving  their  titles  the  accompanying  date  is 
either  that  of  the  original  stereotyping  or  of  the  tirage 
in  question.  In  tables  that  have  passed  through  many 
editions  the  date  given  is  that  of  the  edition  described. 
A  much  fuller  account  of  general  tables  published  pre- 
viously to  1872,  by  the  present  writer,  is  contained  in 
the  British  Association  Report  for  1873,  pp.  1-175  ; 
and  to  this  the  reader  is  referred. 
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Tahiti  of  Divitor*  (Factor  Table*)  and  Tablet  of 
The  existing;  factor  tobies  extend  to  9,000.000. 
In  18U  Chernac  published  at  Deventer  his 
Oribrum  ArithmeticHm,  which  giveaall  the  prime 
divisors  of  every  number  not  divisible  by  2,  3, 
or  5  up  to  1,020,000.    In  1814-17  Burckhardt  published  at 
Paris  ,hia  Table*  de*  DivUeur*.  giving  the  least  divisor  of 
divisible  by  - 


every  number  not  divisible  by  2,  3,  or  5  up  to  3,036,000. 
The  second  million  was  issued  in  1814,  the  third  in  1816, 
and  tho  first  in  1817.  The  corresponding  tables  for  the 
seventh  (in  1862),  eighth  (1863),  and  ninth  (1865)  millions 
were  calculated  by  Dane  and  issued  at  Hamburg.  Dase 
died  suddenly  during  the  progress  of  the  work,  and  it  was 
completed  by  Rosenberg.  l)ase's  calculation  was  performed 
at  the  instigation  of  Gauss,  and  he  began  at  6,000,000  be- 
cause the  Berlin  Academy  was  in  possession  of  a  manuscript 
presented  by  Crelle  extending  Burckhardfa  tobies  from 
3,000,000  to  6,000,000.  This  manuscript,  not  having  been 
published  by  1877,  was  found  on  examination  to  be  so  in- 
accurate that  the  publication  was  not  desirable,  and  accord- 
ingly the  three  intervening  millions  were  calculated  and 
published  by  James  Glalsher,  the  Factor  Table  for  the  Fourth 
Million  appearing  at  London  in  1879,  and  those  for  the  fifth 
and  sixth  millions  in  18*)  and  1883  respectively  (all  three 
millions  stereotyped).  The  tenth  million,  though  calcu- 
lated by  Dase  and  Rosenberg,  haa  not  been  published.  It 
is  in  the  possession  of  the  Berlin  Academy,  having  been 
presented  in  1878.  The  nine  quarto  volumes  ( TabU*  de* 
I>iri*eurt,  Paris,  1814-17;  Factor  Table*,  London,  1879-83; 
Factoren-Tafeln,  Hamburg.  1862-65)  thus  form  one  uniform 
table,  giving  the  least  divisor  of  every  number  not  divisible 
by  2,  3,  or  5,  from  unity  to  nine  millions.  The  arrange- 
ment of  the  results  on  the  page,  which  ia  due  to  Burck- 
hardt, is  admirable  for  its  clearness  aud  condensation,  the 
least  factors  for  9000  numbers  being  given  on  each  ] 
The  tabular  portion  of  each  million  occupies  112 
The  first  three  millions  were  issued  separately, 
bound  in  one  volume,  but  the  other  six  millions  are  all 
separate.  Burckhardt  began  with  the  second  million  iu- 
stead  of  the  first,  as  Chernac's  factor  table  for  the  first 
million  was  already  in  existence.  Burckhardfa  first  mil- 
lion does  not  supersede  Chernac's,  as  the  latter  gives  all  the 
prime  divisors  of  numbers  not  divisible  by  2,  3,  or  5  up  to 
1,020,000.  It  occupies  1020  pages,  and  Burckhardt  found  it 
very  accurate;  he  detected  only  thirty-eight  errors,  of 
which  nine  were  due  to  the  author,  the  remaining  twenty- 
nine  having  been  caused  by  the  slipping  of  type  in  the 
printing.  The  errata  thus  discovered  are  giveu  in  the  first 
million.  Burckhardt  gives  but  a  very  brief  account  of  the 
method  by  which  he  constructed  hia  table;  and  the  intro- 
duction to  Danes  millions  merely  consists  of  Clause's  letter 
suggesting  their  construction.  The  Introduction  to  the 
Fourth  Million  (pp.  52)  contains  a  full  account  of  the  method 
of  construction  and  a  history  of  factor  tables,  with  a  bibli- 
ography of  writings  on  the  subject.  The  Introduction  (pp. 
103)  to  the  Sixth  Million  contains  an  enumeration  of  primes 
and  a  great  number  of  tables  relating  to  the  dUtribul 
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of  primes  in  the  whole  nine  millions,  portions  of  which 
had  been  published  in  the  Cambridge  Philosophical  Proceed- 
ings and  elsewhere.  The  factor  tables  which  have  been 
described  greatly  exceed  in  both  extent  and  accuracy  any 
others  of  the  same  kind,  the  largest  of  which  only  reaches 
406,000.  This  is  the  limit  of  Felkel's  TafH  oiler  einfachen 
Faetorm  (Vienna,  1776),  a  remarkable  and  extremely  rare 
book,1  nearly  all  the  copies  having  been  destroyed.  Vega 
( TabtUse,  1797)  gave  a  table  showing  all  the  divisors  of 
numbers  not  divisible  by  2,  3,  or  5  up  to  102,000,  followed 
by  a  list  of  primes  from  102,000  to  400,313.  In  the  earlier 
editions  of  this  work  there  are  several  errors  in  the  list,  bat 
these  are  no  doubt  corrected  in  Hulsse's  edition  (1840). 
These  are  the  largest  and  most  convenient  tables  after  those 
of  Chernac.  Salomon  (1827)  gives  a  factor  table  to  102,011, 
Kohler  ( Handbuch,  1848)  all  divisors  up  to  21,524,  and 
Houcl  I  Table*  de  Logarithm**,  1871)  least  divisors  up  to 
10,841.  Barlow  ( Table*,  1814)  gives  the  complete  resolution 
of  every  number  up  to  10,000  into  its  factors;  for  example, 
corresponding  to  4932  wo  have  given  2*.  3*.  137.  This  table 
is  unique  so  far  as  we  know.  The  work  also  contains  a  list 
of  primes  np  to  100,103.  Both  these  tables  are  omitted  in 
the  stereotyped  reprint  of  1840.  In  Beet's  Cydopscdia 
(1819),  article  "  Prime  Numbers,"  there  is  a  list  of  primus 
to  217,219  arranged  in  decades.  The  Fourth  Million  (1879) 
contains  a  list  of  primes  up  to  30,341.  On  the  first  page  of 
the  Second  Million  Burckhardt  gives  the  first  nine  multiples 
of  the  primes  to  1423 ;  and  a  smaller  table  of  the  same  kind, 
extending  only  to  313,  occurs  in  Lambert's  Svpplementa. 
Multiplication  Tablet. — A  multiplication  table  is  usually  of 
double  entry,  the  two  arguments  being  the  two 
factors;  when  so  arranged  it  is  frequently 
called  a  Pythagorean  table.  The  largest  and 
most  useful  work  is  Crclle's  Rechentafeln  (stereotyped,  Bre- 
miker's  edition,  1864),  which  gives  in  one  volume  all  the 
products  up  to  1000  X  1000,  so  arranged  that  all  the  mul- 
tiples of  any  one  number  appear  on  the  same  page.  The 
original  edition  was  published  in  1820  and  consisted  of  two 
thick  octavo  volumes.  The  second  (stereotyped)  edition  is 
a  convenient  folio  volume  of  450  pages.  Only  one  other 
multiplication  table  of  the  same  extent  has  appeared,  viz., 
Herwart  von  Hohenburg's  TabuUe  Arithmetics!  npwrfa^ai- 
pUtuK  Universale*3  [Munich,  1610),  on  which  see  Napier, 
vol.  xvii.  p.  188.  The  invention  of  logarithms  four  years 
later  afforded  another  means  of  performing  multiplications, 
and  Von  Hohenburg's  work  never  became  generally  known. 

>  following  tables  are  for  the  multiplication  of  a 
by  a  single  digit.  (1)  Crelle,  Erleichterungs-Tafel 
furjeden,  der  tureehnen  hat  (Berlin,  1836),  a  work  extending 
to  1000  pages,  Rives  the  produet  of  a  number  of  seven 
figures  by  a  single  digit,  by  means  of  a  double  operation  of 
entry.  Each  page  is  divided  into  two  tables :  for  example, 
to  multiply  9382477  by  7  we  turn  to  page  825,  aud  enter 
the  rigbt-hand  table  at  line  77,  column  7,  where  we  find 
77339 ;  we  then  enter  the  left-band  table  on  the  same  page 
at  line  93  column  7,  and  find  656,  so  that  the  product 
required  is  65677339.  (2)  Bretschneider,  Produktenta/el 
(Hamburg  and  Gotha,  1841),  is  somewhat  similar  to  Crelle's 
table,  butsmaller.  the  number  of  figure*  in  the  multiplicand 
toad  of  seven.  (3)  In  Laundy,  A  Table  of  Pro- 
I  (London,  1865),  the  product  of  any  five-figure  number 
by  a  single  digit  is  given  by  a  double  arrangement,  The 
extent  of  the  table  is  the  same  as  that  of  Bretschneider's,  as 
also  is  the  principle,  bat  the  arrangement  is  different,  Lauu- 
dy's  table  occupying  only  10  pages  and  Bretschneider's  99 
pages.  Among  earlier  works  may  be  noticed  Oruson.  Orosse* 
Einmaleins  von  Ems  bis  Hunderttautend  (Berlin,  1799>,-e 
table  of  products  up  to  9  X  10,000.  The  author's  intention 
i  to  extend  it  to  100,000,  but  we  believe  only  the  first 
■  ished.  In  this  book  there  is  no 
or  double  arrangement;  the  pages  are  very  large, 
containing  125  lines. 

Quartcr-Square*.— Multiplication  may  be  performed  bv 
means  of  a  table  of  single  entry  in  the  manner 
Quarter       indicated  by  the  formula- 
*!<""««•  ab  =  l(a  +  b)*-Ha-b)'. 

Thus  with  a  table  of  quarter-squares  we  can  multiply 
together  any  two  numbers  by  subtracting  the  quarter- 
square  of  their  difference  from  the  quarter-square  of  their 
sum.  The  largest  table  of  quarter-squares  is  Laundv,  Table 
of  Quarter-Squares  of  all  Numbers  np  to  100,000  |  London, 
1856).  Smaller  works  are  Centnerschwer.  Neuerfundrne  Mul- 
tiplication*.  und  Quadrat-Tafein  (Berlin,  1825),  which  extends 
to  20,000,  and  Mcrpaut,  Table*  Arithmtmomiques  (Vannes, 

l  For  Information  about  It.  sec  a  paper  on  "  Factor  Tables,"  In 
Oxmb.  PhU.  Prnc..  vol.  ill.  (1878)  pp.  &M3S,  or  the  introduction  to 
the  Fourth  Million. 

to7s^r&vS^^ 


1832),  which  extends  to  40,000.  In  Merpaut's  work  the 
quarter-square  is  termed  the  "  arithmone."  Ludolf,  who 
published  in  1690  a  table  of  squares  to  100,000  (see  next 
paragraph),  explains  in  his  introduction  how  his  table  may 
be  used  to  effect  multiplications  by  means  of  the  above 
formula  ;  but  the  earliest  book  on  quarter-squares  is  Voisin, 
Table*  de*  Multiplication*,  ou  logarUhme*  de*  ncmbres  en t ten 
depui*  1  jutqu'a  20,000  (Paris,  1817).  By  a  logarithm  Voisin 
means  a  quarter-square,  i.e.,  he  calls  a  a  root  and  ia*  its 
logarithm.  On  the  subject  of  quarter-squares,  etc.,  see  the 
paper  (already  referred  to)  in  Phil.  Mag.,  November,  1878. 

Squares,  Cube*,  etc.— The  most  convenient  table  for  general 
use,  as  well  as  the  most  extensive,  is  Barlow's 
Table*  (Useful  Knowledge  Society,  London,  t21'*rf' 
from  the  stereotyped  plates  of  1840),  which  '  - 

j  gives  squares,  cubes,  square  roots,  cube  roots,  and  reci  procals 
i  to  10,000.  The  largest  table  of  squares  and  cubes  is  Kulik, 
!  Tafeln  der  Quadrat-  und  Kubik-Zahlen  (Leipsic,  1848),  which 
|  gives  both  as  far  as  100,000.  Two  early  tables  also  give 
squares  as  far  as  100,000,  viz.,  Maginus,  Tabula  Tctragoniea 
(Venice,  1592),  and  Ludolf,  Tetragonometria  Tabularia  (Am- 
sterdam, 1690).  Hut  ton,  Table*  of  Product*  and  Power*  of 
Numbers  (London,  1781),  gives  squares  up  to  25,400,  cubes 
to  10,000,  and  the  first  ten  powers  of  the  first  hundred 
numbers.  Barlow,  Mathematical  Table*  (original  edition, 
London,  1814),  gives  the  first  ten  powers  of  the  first  hun- 
dred numbers,  The  first  nine  or  ten  powers  are  given  In 
Vega,  TabnUe  (1797),  and  in  Hulsse's  edition  of  the  same 
(1840),  in  Kohler,  Handbuch  (1848),  and  in  other  collec- 
tions. Faa  de  Bruno,  Calcul  de*  Erreur*  (Paris,  1869),  and 
Muller,  VicrtteUige  Logarithmen  (1844),  give  squares  for 
use  in  connection  with  the  method  of  least  squares.  Small 
tables  occur  frequently  in  books  intended  for  engineers 
and  practical  men.  Drach  (.Messenger  of  Math.,  vol.  viL 
1878,  p.  87)  has  given  to  33  places  the  cube  roots  (and  the 
cube  roots  of  the  squares)  of  primes  up  to  127.  Small 
tables  of  powers  of  2,  3,  5,  7  occur  in  various  collections. 
In  Vega's  Tahulm  (1797,  aud  the  subsequent  editions,  in- 
cluding Hulsse's)  the  powers  of  2,  3,  5  as  far  as  the  45th, 
36th,  and  27th  respectively  are  given ;  they  also  occur  in 
Kohler's  Handbuch  (1848).  The  first  25  powers  of  2,  3,  5,  7 
are  given  in  Salomon,  Ix>garithmi*ehe  Tafeln  (1827).  Shanks, 
Rectification  of  the  Circle  ( 1853),  gives  powers  of  2  up  to  2™. 

Triangular  Numbers.— E.  de     Joncourt,   De  Natura  H 
I  Prmclaro   Utu  Simpiicinsimic  Speeiei  Numerorum       ,  , 
;  Trigonalium  (The  Hague,  1762),  contains  a  table  T^*"t\ul*r 
of  triangular  numbers  up  to  20,000:  viz.  Mm+l)  aumt*tK 
is  Riven  for  all  numbers  from  n  =  l  to  20,000.   The  table 
!  occupies  224  pages. 

Reciprocalx.  -Barlow's  Table*  give  reciprocals  up  to  10,000 
to  9  or  10  places ;  and  they  have  been  carried 
to  ten  times  this  extent  by  Oakes,  Table  of  the  £ 
Reciprocal,  of  Numbers  from  1  to  100,000  ( London,  roca1'- 
1865).  This  gives  seven  figures  of  the  reciprocal,  and  is 
arranged  like  a  table  of  seven-figure  logarithms,  differences 
being  added  at  the  side  of  the  page.  The  reciprocal  of  a 
number  of  five  figures  is  therefore  taken  out  at  once,  and 
two  more  figures  may  be  interpolated  for  as  in  logarithms. 
Picarte,  La  Division  rtduite  a  une  Addition  (Paris,  1861), 
gives  to  ten  significant  figures  the  reciprocals  of  the  numbers 
from  10,000  to  100,000,  and  also  the  first  nine  multiples  of 
these  reciprocals.  Small  tables  of  reciprocals  are  not  com- 
mon. 

Tables  for  the  Expression  of  Vulgar  Fraction*  a*  Decimals.— 
Tables  of  this  kind  have  been  given  by  Wuch- 
erer,  Ooodwyn,  and  Oauss.  Wucherer,  Beytragt  t^a^ 
MM  allgemeinern   Qebrauch  der  Dedmalbruchc  ftgSg.g 
(Carlsruhe,  1796),  gives  the 


(to  5  places)  for  all  vulgar 

denominator  are  each  less  thau  50  and  prime  to 
other, 


ingto 
tables 


irs.  The  i 
that  have  been  published  are 
contained  in  Henry  Goodwyn's  First  Centenary  of  Tables 
of  all  Decimal  Quotients  (London,  1816),  A  Tabular  Series  of 
Decimal  Quotients  (1823),  and  A  Table  of  the  Circle*  arising  from 
the  Division  of  a  Unit  or  any  other  Whole  Number  by  all  the  In- 
tegers from  1  to  1024  ( 1823).    The  Tabular  Series  ( 1823 i,  run- 


ning  to  153  pages,  gives  to  8  places  the  decimal  corresponding 

ffi  whose  numerator  and 
1000.  The. 


to  every  vulgar  fraction  less  than  , 
denominator  do  not  sur 
arranged  according  to  their  numerators  or  i 
but  according  to  their  magnitude,  so  that  the 
suite  exhibit  a  steady  increase  from  .001  (=  rAat)  to 
.099M9909  (=fVr)-  The  author  intended  the  table  to  iuclnds 
all  fractious  whose  numerator  and  denominator  were  each 
less  thau  1000,  but  no  more  was  ever  published.  The  Tabls 
of  Circle*  (1823)  gives  all  the  periods  of  the  circulating  de- 
cimals that  can  arise  from  the  division  of  any  integer  by  an- 
other integer  less  than  1024.  Thus  for  13  we  find  .076923 
aud  .153846,  which  are  the  only  periods  in  which  lbs 
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i  —  can  circulate.   The  table  occupies  107  pages. 
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tome  of  the  periods  being  of  course  very  long  (eg.,  for  1021 
the  period  contains  1020  figures).  The  Pint  Centenary 
(13161  gives  the  complete  periods  of  the  reciprocals  of  the 
numbers  from  1  to  100.  Goodwyn's  tables  are  very  scarce, 
bat  m  they  are  nearly  unique  of  their  kind  tbey  deserve 
special  notice.  A  second  edition  of  the  First  Centenary  was 
issued  in  1818  with  the  addition  of  some  of  the  Tubular 
Ariei,  the  numerator  not  exceeding  50  and  the  denominator 
sot  exceeding  100.  A  posthumous  table  of  Gauss's,  entitled 
"Tafel  zur  Verwandlung  gemeiuer  B niche  mit  Neunern 
us  dem  ersten  Tausend  in  Deciniolbriiche,"  occurs  in  vol. 
ii.  pp.  412-434  of  bis  QenammeUe  Werhe  (Gdttingen,  1863),  snd 
TTsembles  Goodwyn's  Table  of  Circle*,  On  this  subject  see  a 
paper  "  On  Circulating  Decimals,  with  special  reference  to 
Henry  Goodwyn's  Table  of  Cirdm  and  Tabular  Bene*  of 
Decimal  Quotient*,"  in  Chat,  Phil.  Proc.,  vol.  iil.  (1878),  pp. 
145-208,  where  is  also  given  a  table  of  the  periods  of  frac- 
tions corresponding  to  denominators  prime  to  10  from  1  to 
1024  obtained  by  counting  from  Goodwyn's  table.  See  also 
the  section  on  "Circulating  Decimals,"  p.  18  below. 
Sexagerimal  and  Sexcentenary  Table*. — Originally  all  calcu- 
lations were  sexagesimal ;  and  the  relics  of  the 
SrX!*^d  system  still  exist  in  the  division  of  the  degree 
"*ren"  >nto  (;0  minutes  and  the  minute  into  60  seconds, 
knary.  To  facilitate  interpolation,  therefore,  in  trigo- 
nometrical and  other  tables  the  following  large 
sexagesimal  tables  were  constructed.  John  Bernoulli,  A 
Sexcentenary  Table  (London,  1779),  gives  at  once  the  fourth 
term  of  any  proportion  of  which  the  first  term  is  600"  and 
etch  of  the  other  two  is  less  than  600";  the  table  is  of 
doable  entry,  and  may  be  more  fully  described  as  giving 

M 

the  value  of  ^jq  correct  to  tenths  of  a  second,  z  and  y  each 

containing  m  number  of  seconds  less  than  600.  Michael 
Taylor,  A  Sexagejnmal  Table  (Tendon,  1780), exhibits  at  sight 
the  fourth  term  of  any  proportion  where  the  first  term  is  60 
minutes,  the  second  any  number  of  minutes  less  than  60, 
and  the  third  any  number  of  minutes  and  seconds  under  60 
minutes;  there  is  also  another  table  in  which  the  third 
term  is  any  absolute  number  under  1000.  Not  much  use 
seems  to  have  been  made  of  these  tables,  both  of  which 
were  published  by  the  Commissioners  of  Longitude.  Small 
taMes  for  the  conversion  of  sexagesimals  into  centesimal* 
sad  vies  versa  are  given  in  a  few  collections,  such  as  Hiilsse's 
edition  of  Vega. 

Trigonometrical  Tables  Natural).— Peter  Apian  published  in 
1533  a  table  of  sloes  with  the  radius  divided 
decimally.  The  first  complete  canon  giving  all 
the  six  ratios  of  the  sides  of  a  right-angled  tri- 
angle is  due  to  Rhetlcus  (1551),  who  also  in- 
the  semi-quad  ran  tal  arrangement.  Rheticus's 
calculated  for  every  ten  minutes  to  7  places,  and 
View  extended  it  to  every  minute  (1579).  In  1554  Bcln- 
bold  published  a  table  of  tangents  to  every  minute.  The 
first  complete  canon  published  in  England  was  by  Bluned- 
vile  (1594),  although  a  table  of  sines  bad  appeared  four  years 
earlier.  Begiomontanus  called  his  table  of  tangents  (or 
to)  tabula  fcrcunda  on  account  of  its  great 


troduced 
canon 


"tangent "  by 


|  Geometrim  Rolundi  Libri  XIV ^  Basel,  1583)  a  table 

"tangent,"  Finck  also  intr~l"~^  «.«  " 
l,"  the  table  of  secants  having 
i  benejica  by  Maurolycus  (1558)  a 
by  Vieta. 

By  far  the  greatest  computer  of 
tables  is  George  Joachim  Rheticus,  v 
been  superseded.  His  celebrated  ten-decimal  canon  the 
0p«s  Palatinum,  was  published  by  Valentine  Otho  at  Neu- 
stadt  in  1596.  and  in  1613  his  Afteen-deoimal  table  of  sines 


eat.  The 


for  every  ten  seconds  of  the  quadrant, 
for  all  the  tab- 


given  on  the  left-hand  pages 
" Perpend iculum,"  "Basis," 


aemiquadrantally  arranged,  with 

lines,  and  secants  are 
ins  headed  respectively 
'  Hypotenuse,"  aud  on  the 
tangents,  cosecants,  and  cotangents  in 
respectively  "  Perpendirulum,"  "  Hypo- 
At  his  death  Bheticus  left  the  canon 
nearly  complete,  and  the  trigonometry  was  finished  and  the 
whole  edited  by  Valentine  Otho;  it  was  named  in  honor 
of  the  elector  palatine  Frederick  IV.,  who  bore  the  ex- 
s  of  publication.  The  The*auru*  of  1613  gives  natural 
throughout  the  quadrant,  to  15 
1,  with  first, 


third  differences.  Natural  sines  are  also  given  for  i-vry 
second  from  0°  to  1°  and  from  89°  to  90°,  to  15  places,  with 
first  and  second  differences.  The  rescue  of  the  manuscript 
of  this  work  by  Pitiscus  forms  a  striking  episode  in  the  his- 
tory of  mathematical  tables.  The  alterations  and  emenda- 
tions in  the  earlier  part  of  the  corrected  edition  of  the  Opu* 
Palatinum  were  made  by  Pitiscus,  who  had  his  suspicions 
that  Bheticus  had  himself  calculated  a  ten-second  table  of 
sines  to  15  decimal  places;  but  it  could  not  be  found. 
Eventually  the  lost  canon  was  discovered  amongst  the  papers 
of  Bheticus,  which  had  passed  from  Otho  to  James  Christ- 
mann  on  the  death  of  the  former.  Amongst  these  Pitiscus 
found  (1)  the  tan-second  table  of  sines  to  15  places,  with 
first,  second,  and  third  differences  (printed  in  the  Thesaurus) ; 

(2)  sines  for  every  second  of  the  first  and  last  degrees  of  the 
quadrant,  also  to  15  places,  with  first  and  second  differences ; 

(3)  the  commencement  of  a  canon  of  tangents  and  sccauts, 
to  the  same  number  of  decimal  places,  for  every  Urn  seconds, 
with  first  aud  second  differences;  (4)  a  complete  minute 
canon  of  sines,  tangents,  and  secants,  also  to  15  decimal 
places.  These  tables  taken  in  connection  with  the  Opu* 
Palatinum  give  an  idea  of  the  enormous  labors  undertaken 
by  RheticuB:  his  tobies  not  only  remain  to  this  day  the 
ultimate  authorities  but  formed  the  data  whereby  VI acq 
calculated  his  logarithmic  canon.  Pitiscus  says  that  for 
twelve  yean  Bheticus  constantly  had  computer*  at  work. 

A  history  of  trigonometrical  tables  by  Hutton  was  pre- 
fixed to  all  the  early  editions  of  his  Table*  of  Logarithm*,  and 
forms  Tract  xix.  of  his  Mathematical  Tract*,  vol.  i.  pp.  278- 
306, 1812.  A  good  deal  of  bibliographical  information  about 
the  Opus  Palatinun.  and  earlier  trigonometrical  tables  is 
given  in  Do  Morgan's  article  "Tables"  in  the  English  Cyclo- 
pstdia.  The  invention  of  logarithms  the  year  after  the  pub- 
lication of  Bheticus's  volume  by  Pitiscus  changed  all  the 
methods  of  calculation ;  and  it  is  worthy  of  note  that  Na- 
pier's original  table  of  1614  was  a  logarithmic  canon  of  sines 
aud  not  a  table  of  the  logarithms  of  numbers.  The  logarith- 
mic canon  at  once  superseded  the  natural  canon ;  and  since 
Pitiscus's  time  no  really  extensive  table  of  pure  trigonomet- 
rical functions  has  appeared-  In  recent  years  the  employ- 
ment of  the  arithmometer  of  Thomas  de  Colmar  has  revived 
the  use  of  tables  of  natural  trigonometrical  functions,  it 
being  found  convenient  for  some  purposes  to  employ  au 
arithmometer  and  a  natural  canon  instead  of  a  logarithmic 
canon.  Junge's  Taftl  der  wirklichen  Linge  der  Sinu*  und 
Carina*  (Leipsic  1864)  was  published  with  this  object.  It 
gives  natural  sines  and  cosines  for  every  ten  seconds  of  the 
quadrant  to  6  places.  F.  M.  Clouth,  Table*  pour  le  Calcul  de* 
Coordonnie*  QoniomHrique*  (Mainz,  n.d.  i.  gives  natural  sines 
and  cosines  (to  6  places)  and  their  first  nine  multiples  (to  4 
places)  for  every  centesimal  minute  of  the  quadrant.  Tables 
of  natural  functions  occur  in  many  collections,  the  natural 
and  logarithmic  values  being  sometimes  given  on  opposite 
pages,  sometimes  side  by  side  on  the  same  page. 

The  following  works  contain  tables  of  trigonometrical 
functions  other  than  sines, cosines,  and  tangents.  Pasquich, 
Tabulm  Logarithmico-Trigononetricw  (Leipsic,  1817),  contains 
a  table  of  sin*x,  cos*x,  tan**,  cot**  from  z=  1°  to  45°  at  in- 
tenuis  of  1'  to  5  places.  Andrew,  Agronomical  and  Nautical 
Table*  ( London,  1805),  contains  a  table  of  "  squares  of  natural 
semichords,"  Le.,  of  sin»  {x  from  z=0°  to  120°  at  intervals 
of  10"  to  7  places.  This  table  has  recently  been  greatly  ex- 
tended by  Major-Oeneral  Hannyngton  in  his  Jlarerrinet, 
Natural  and  Logarithmic,  u*ed  in  computing  Lunar  IrUtance*  for 
the  Nautical  Almanac  (London,  1876).  The  name  "  haver- 
sine,"  now  frequently  used  in  works  upon  navigation,  is  an 
abbreviation  of  "half  versed  sine;"  vis.,  the  haverslne  of  z 
to  equal  to  |  (1-  cos  x),  that  to,  to  sin»*z.  The  table  gives 
logarithmic  haversines  for  every  15"  from  0°  to  180°,  and 
natural  haversines  for  every  10"  from  0°  to  180°,  to  7  places, 
the  beginning,  where  the  logarithms  are  given 
■a.  The  work  itself  occupies  327  folio 
by  Andrew's,  a  copy  of  which  by 
vngton'a  hands.  Hannyngton  recom- 
the  whole  of  it  by  a  partly  mechanical  method,  a  com- 
on  of  two  arithmometers  being  employed.  A  table  of 
haversines  is  useful  for  the  solution  of  spherical  triangles 
when  two  sides  and  the  included  angle  are  given,  and  in 
many  other  problems  in  spherical  trigonometry.  Andrew's 
original  table  seems  to  have  attracted  very  little  notice. 
Hannyngton's  was  printed,  on  the  recommendation  of  the 
superintendent  of  the  Nautical  Almanac  office,  at  the  public 
cost.  Before  the  calculation  of  Hannyngton's  table  Farley's 
Natural  Verted  Sine*  <  London,  1856)  was  used  in  the  Nautical 
Almanac  office  in  computing  lunar  distances.  This  fine  table 
contains  natural  versed  sines  from  0°  to  125°  at  intervals  of 
10"  to  7  places,  with  proportional  parts,  and  log  versed  sines 
from  0°  to  135°  at  intervals  of  15"  to  7  places.  The  argu- 
ment* are  also  given  in  time.  The  manuscript  was  used  in 
the  office  for  twenty-five  years  before  it  was  printed.  Trav- 
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era*  table*,  which  occur  in  moat  collections  of  navigation 
tables,  am  tain  multiples  of  sines  and  cosines. 

Common  or  Briggian  logarithms  of  Humbert  and  Trigonomet- 
rical Ratios.— For  an  account  of  the  invention 
Common  or  and  history  of  logarithms,  see  Logarithms  (vol. 
Si°  xiv.  p.  779)  and  Napier.  The  following  are  the 
fundamental  works  which  contain  the  results  of 
the  original  calculations  of  logarithms  of  nnmbers  and  trig- 
onometrical ratios:  Briars,  Aritkmetiea  Logarithmiea  (Lon- 
don. 1624),  logarithms  of  nnmbers  from  1  to  20,000  and  from 
00,000  to  100,000  to  14  places,  with  interscript  differences ; 
Vlacq,  Aritkmetiea  Logarithmiea  (Gouda,  1828,  also  an  English 
edition,  London,  1631,  the  tables  being  the  same),  ten-figure 
logarithms  of  numbers  from  1  to  100,000,  with  differences, 
also  log  sines,  tangent*,  and  secants  for  every  minute  of  the 
quadrant  to  10  places,  with  interscript  differences;  Vlacq, 
Trigonometria  Artificial*  (Gouda,  16*33),  log  sines  and  tan- 
gents to  every  ten  seconds  of  the  quadrant  to  10  places,  with 
differences,  and  ten-figure  logarithms  of  nnmbers  up  to  20,- 
000,  with  differences  j  Brlggs,  Trigonometria  Britannica  (Lon- 
don, 1633),  natural  sines  to  15  places,  tangents  and  secants 
to  10  places,  log  sines  to  14  places,  and  tangents  to  10  places, 
at  intervals  of  a  hundredth  of  a  degree  from  0°  to  45°  with 
interscript  differences  for  all  the  functions.  In  1794  Vega 
reprinted  at  Leipsic  Vlacq's  two  works  in  a  single  folio 
volume,  Thesaurus  Logarithmorum  Completus.  The  arrange- 
ment of  the  table  of  logarithms  of  nnmbers  is  more  compen- 
dious than  in  Vlacq,  being  similar  to  that  of  an  ordinary 
seven-figure  table,  but  it  is  not  so  convenient,  as  mistakes 
in  taking  out  the  differences  are  more  liable  to  occur.  The 
trigonometrical  canon  gives  log  sines,  cosines,  tangents,  and 
cotangents,  from  0°  to  2°  at  intervals  of  one  second,  to  10 
places,  without  differences,  and  for  the  rest  of  the  quadrant 
at  intervals  of  ten  seconds.  The  trigonometrical  canon  is 
not  wholly  reprinted  from  the  Trigonometria  Artificialis,  as 
the  logarithms  for  every  second  of  the  first  two  degrees, 
which  do  not  occur  in  Vlacq,  were  calculated  for  the  work 
by  Lieutenant  Dortmund.  Vega  devoted  great  attention  to 
the  detection  of  errors  in  Vlacq's  logarithms  of  numbers, 
and  has  given  several  important  errata  lists.  M.  Lefort 
i  Annates  de  I'Obsertaioire  de  Paris,  vol.  iv.)  has  given  a  full 
errata  list  in  Vlacq's  and  Vega's  logarithms  of  numbers,  ob- 
by  comparison  with  the  great  French  manuscript 


*lhty  Notices  of  Roy.  Ast.  Soc  for  May,  1872,  June,  18 
1873,  and  1874,  suppl.  number).  Vega  seems  not 
stowed  on  the  trigonometrical  canon  anything  li 
s  that  he  devoted  to  the  logarithms  of  numbers, 


Tables  du  Cadastre  (see  Logarithms,  vol.  xiv.  p.  783  ;  comp. 
nUo  Monthly  Notices  of  Roy.  Ast.  Soc  for  May,  1872,  June,  187§, 

like 

logarithms  of  numbers,  as 
Gauss'  estimates  the  total  of  last-figure  errors  at  from  31,983 
to  47,746,  most  of  them  only  amounting  to  a  unit,  but  some 
to  as  much  as  3  or  4.  As  these  errors  in  the  Trigonometria 
smain  uncorrected,  it  cannot  be  said  that  a 
logarithmic  trigonometrical  canon  exists. 
The  calculator  who  has  occasion  to  perform  work  requiring 
ithma  of  numbers  should  use  Vlacq's  Arith- 
of  1628,  after  carefully  correcting  the 
errors  pointed  out  by  Vega  and  Lefort.  After  Vlacq,  Ve 
is  the  next  beat  table :  and  Pineto's  Tables  de 


ega's 

tstg* 


cTapres  un 


(St.  Petersburg,  1871),  though  a  tract  of  only 
employed 


80  pages,  may  be  usefully 

Pineto's  work  cc 


Vlacq  and  Vega 
of  three  tables: 

first,  or  auxiliary  table,  contain*  a  series  of  factors  by 
ch  the  numbers  whose  logarithms  are  required  are  to  be 
multiplied  to  bring  them  within  the  range  of  table  2 ;  it 
also  gives  the  logarithms  of  the  reciprocals  of  theae  factors 
to  U  places.  Table  1  merely  gives  logarithms  to  1000  to  10 
places.  Table  2  gives  logarithms  from  1,000,000  to  1,011,000, 
with  proportional  parts  to  hundredths.  The  mode  of  using 
these  tables  is  as  follows.  If  the  logarithm  cannot  be  taken 
out  directly  from  table  2,  a  factor  M  is  found  from  the  aux- 
iliary table  by  which  the  number  must  lie  multiplied  to 
bring  it  within  the  range  of  table  2.  Then  the  logarithm 
can  be  taken  out,  and,  to  neutralize  the  effect  of  the  multi- 

/  i  \ 

mu*t 


plication,  so  far  as  the  result  is 

be  added  ;  this  quantity  is  therefore  given  in  an  adjoining 
column  to  If  in  the  auxiliary  table.  A  similar  procedure 
gives  the  number  answering  to  any  logarithm,  another 
factor  (approximately  the  reciprocal  of  M)  being  given,  so 
that  in  both  cases  multiplication  is  used.  The  laborious 
part  of  the  work  is  the  mnlti  plication  by  if;  but  this  is 
somewhat  compensated  for  by  the  ease  with  which,  by 
means  of  the  proportional  parts,  the  logarithm  is  taken  ont. 
The  factors  are  300  in  number,  and  are  chosen  so  as  to 
minimize  the  labor,  only  25  of  the  300  consisting  of  three 

1  See  his  "  Elnige  Bcmerkungen  iu  Vega'*  Thesaurus  Looarith- 
morum."  In  Astronomlsehe  Nachriehten  for  1851  (reprinted  In  hi* 
Werkr.  voL  111.  pp.  257-364) ,  also  Monthly  Notices  Roy.  AsU  Soc.  for 
May.  1873. 


figures  all  different  and  not  involving  0  or  1.  The  princi- 
ple of  multiplying  by  a  factor  which  is  subsequently  can- 
celled by  subtracting  its  logarithm  is  used  also  in  a  tract, 
containing  only  ten  pages,  published  by  MM-  Namur  and 
Mansion  at  Brussels  in  1877  under  the  title  Tables  de  Logo- 
rithmes  A  12  dieimales  jusou'A  434  milliards.  Here  a  table  is 
given  of  logarithms  of  numbers  near  to  434,294,  and  other 
numbers  are  brought  within  the  range  of  the  table  by  mul- 
tiplication by  one  or  two  factors.  The  logarithms  of  the 
numbers  near  to  434,294  are  selected  for  tabulation  because 
their  differences  commence  with  the  figures  100  .  .  .  and 
the  presence  of  the  zeros  in  the  difference  renders  the  inter- 
polation easy. 

If  seven-figure  logarithms  do  not  give  sufficiently  accurate 
results,  it  is  usual  to  have  recourse  to  ten-figure  tables; 
with  one  exception,  there  exist  no  tables  giving  8  or  9 
figures.  The  exception  is  John  Newton's  Trigonometria 
Britannica  (London,  1658),  which  gives  logarithms  of  num- 
bers to  100,000  to  8  places,  and  also  log  sines  and  tangents 
for  every  centesimal  minute  (i.e.,  the  uine  thousandth  part 
of  a  right  augle),  and  also  log  sines  and  tangents  for  the 
first  three  degrees  of  the  quadrant  to  5  places,  the  interval 
being  the  one-thousandth  part  of  a  degree.  This  table  is 
also  unique  in  that  it  gives  the  logarithms  of  the  differences 
instead  of  the  actual  differences.  The  arrangement  of  the 
page  now  universal  in  seven-figure  tables— with  the  fifth 
figures  running  horizontally  along  the  top  line  of  the  page 
— is  due  to  John  Newton. 

As  a  rule  seven -figure  logarithms  of  numbers  are  not 
published  separately,  most  tables  of  logarithms  containing 
both  the  logarithms  of  numbers  and  a  trigonometrical 
canon.  Babbage's  and  Sang's  logarithms  are  exceptional 
and  give  logarithms  of  numbers  only.  Bahbage,  Table  of  the 
Ijogarithms  of  the  Natural  Numbers  from  1  to  108,000  (London, 
stereotyped  in  1827;  there  are  several  tirnges  of  later  dates), 
is  the  best  for  ordinary  use.  Great  pains  were  taken  to  set 
the  maximum  of  clearness.  The  change  of  figure  in  the 
middle  of  the  block  of  numbers  is  marked  by  a  change  of 
type  in  the  fourth  figure,  which  (with  the  sole  exception  of 
the  asterisk )  is  the  best  method  that  has  been  used.  Copies 
of  the  book  were  printed  on  paper  of  different  colors — yel- 
low, brown,  green,  etc.— as  it  was  considered  that  black  on 
a  white  ground  was  a  fatiguing  combination  for  the  eye. 
The  tables  were  also  issued  with  title-pages  and  introduc- 
tions in  other  languages.  The  book  is  not  very  easy  to 
procure  now.  In  1871  Mr.  Sang  published  A  New  Table  oj 
Set>en-place  Logarithms  of  all  Numbers  from  20,000  to  200,000 
(London).  In  an  ordinary  table  extending  from  10,000  to 
100,000  the  differences  near  the  beginning  are  so  no 

.itherv 


i  200,000  i 

are  halved  in  magnitude,  while  there  are  only  one-fourth 
as  many  in  a  page.  There  is  also  greater  accuracy.  A  fur- 
ther peculiarity  of  this  table  is  that  multiples  of  the  differ- 
encce.  Instead  of  proportional  parts,  arc  given  at  the  side 
Ku.  Typographically  the  Ubl. 
no  rules,  the  numbers  being 
is  by  reversed  commas.  This 


proportional  parte  are  eit 
omitted;  by  making  the 


to  100,000 


parts,  arc  given 
table  is 

Mi 


of  theL 

the 

was  to  a  great 

the  result  of  an  original  calculation  ;  see  Edinburgh 
Transactions,  vol.  xxvi.  (1871).  Mr.  Sang  proposed  to  pub- 
lish a  nine-figure  table  from  1  to  1,000,000,  but  the  requisite 


to  his  logarithmic 

1  ~OCrr<llH(/J  BU 

mce  should 


of  Mr. 
will  be  found  In  the 
to  1872.    In  this  connec- 
to  Abraham  Sharp  s  table  of 
from  100 


tion  reference  should  be  made  to  Abraham  Sharp's  table  of 
logarithms  of  numbers  from  1  to  100  and  of  primes  from  MX 
to  1100  to  61  places,  also  of  numbers  from  999,990  to  1.000, 
010  to  63  places.    These  first  appeared  in  Geometry  Tmpror'd 


...byA.H.  Philomath  ( London,  1717).  They  have  been  re- 
published in  Sherwin's,  Oallefs,  and  the  earlier  editions  of 
Huttou  s  tables.  Parkhurst,  Astronomical  Tables  (New  York, 
1871),  gives  logarithms  of  numbers  from  1  to  109  to  102 
nlanaa 


In  many  seven-figure  tables  of  logarithms  of  numbers  the 
values  of  8  and  T  are  given  at  the  top  of  the  page,  with  V, 
the  variation  of  each,  for  the  purpose  of  deducing  log  sines 

sin  x  tan  x 

and  tangents.  8  and  T  denote  log —j— and  log re- 
spectively, the  arguments  being  the  number  of  seconds  de- 
noted by  certain  numbers  (sometimes  only  the  first,  some- 

*  Legend  re  (TraiU  des  fbnettons  EMptujues,  vol.  it.,  18261  gives  a 
table  of  natural  sines  to  Id  places,  and  of  log  nine*  to  14  places,  for 
every  15"  at  the  quadrant,  and  also  a  table  of  logarithms  of  un- 
even numbers  from  1163  to  1501,  and  of  primes  from  1501  to  10.- 
000  to  1V»  places-  The  latter,  which  was  extracted  from  the  Tablet 
du  Cadastrr,  is  a  continuation  of  a  table  In  Gardiner's  Tables  of 
Logarithms  (London,  1742 ;  reprinted  st  Avignon.  1770),  which  give* 
logarithm*  of  all  number*  to  1000,  and  of  uneven  numbers  milk 
lOrtito  1143.  Lcgcndrc*  tables  also  appeared  In  his  Kiercices  de 
>1.  111.  (1616). 
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time*  every  tenth)  in  the  nnmber  column  on  each 
Thai,  in  Callets  tables, 


on  the  page  on  which  the  first 


number  is  67,200,  S=log- 
whOetbe  Pai 


sin  67-20" 


6720 


and  T=log- 


tan  6720" 


6720  ' 

10".  To  find,  for 
j  sin  67327",  we  have  8  = 
a  whence,  by  addition,  we 
I;  but  Ffor  10"  is  -2.29  whence  the  varia- 
tion for  12.7"  to  -  3,  and  the  log  sine  required  is  8.5136W0. 


100,000,  and  others  to  108,000,  the  last 
-  place*,  being  fir  en  to  ensure  greater 

nning  of  the  aumbers  the  differences  are  large  and 

and  leas  exact  than  in 
The  eight-figure  logarithms,  how- 
:ure  table  are  liable  to  occasion 
accustomed  to  three  leading 
flares,  common  to  the  block  of  figure*,  may  fail  to  notice 
that  in  tiiis  part  of  the  table  there  are  four,  and  so  a  figure 
(the  fourth)  is  sometimes  omitted  in  taking  out  the  loga- 
In  tiie  ordinary  method  of  arranging  a  seven-figure 
figure,  when  it  occurs  in  the 
of  the  line,  to  a  source  of  frequent  error  unless  it  is 

earlier 


very  clearly  indicated.  In  the  earlier  tables  t 
wm  not  marked  at  all,  and  the  computer  had  to 
himself,  each  time  he  took  out  a  logarithm,  wl 
thud  figure  had  to  be  increased.  In  some  tables 
broken  where  the  change  occurs ;  but  the  disloca 
finreaand  the  correspondinit  irreirularitv  in  th 


for 


the 

the  line  to 
of  the 

'ourthflg^ro^TtnaU 
ge.   The  best  method  seems  to  be  that  of 
to  the  fourth  figure  of  each  logarithm 


change,  as  to  done  in  Schron'a  and  many  other 
iblea.  This 


Trry  awkward, 
type  after  a< " 
prefixing  an 
after  the  chi 

i  to  beautifully  clear  and  the  asterisk  at 
once  catches  the  eye.  Shortrede  and  Sang  replace  0  after  a 
change  by  a  nokta  (resembling  a  diamond  in  a  pack  of  cards). 
This  is  very  clear  in  the  case  of  the  0*a,  but  leaves  unmarked 
the  eases  in  which  the  fourth  figure  to  1  or  2.  Babbage 
printed  a  subscript  point  under  the  last  figure  of  each  loga- 
rithm that  had  been  increased.  Sehron  used  a  bar  sub- 
wipt,  which,  being  more  obtrusive,  to  not  so  satisfactory. 
In  some  tables  the  increase  of  the  last  figure  to  only  marked 
when  the  figure  is  increased  to  a  5,  and  then  a  Soman  five 
(r)  is  used  in  place  of  the  Arabic  figure.  Hereditary  errors 
to  logarithmic  tables  are  considered  in  two  papers  "  On  the 
Progress  to  Accu  racy  of  Logarithm  ic  Tables  "  and  "  On  Loga- 
rithmic Tables,"  in  Monthly  Notice*  of  Boy.  Att.  Soe.  for  1873. 
Se*  also  the  Monthly  Notice*  for  1874,  p.  248 ;  and  a  paper  by 
Oemerth,  ZUeh.  f.  d.  osterr.  Oymn.,  Heft  vi.  p.  407- 

Passing  now  to  the  logarithmic  trigonometrical  canon, 
the  first  great  advance  after  the  publication  of  the  Triaono- 
nttriaArtifkialit  in  1633  was  made  by  Michael  Taylor,  fable* 
•f  Logarithm*  (London,  1792),  which  gives  log  sines  and 
Ungents  to  every  second  of  the  quadrant  to  7  places.  This 
uMe  contains  about  ISO  pages  with  an  average  nnmber  of 
7730  figures  to  the  page,  so  that  there  are  altogether  nearly 
lb  re*  millions  and  a  half  of  figures.   The  change  in  the 
leading  figures,  when  it  occurs  In  a  column,  to  not  marked 
at  all ;  snd  the  table  must  be  used  with  very  great  caution. 
In  fact  it  to  advisable  to  go  through  the  whole  of  it,  and  fill 
in  with  ink  the  first  0  after  the  change,  as  well  as  make 
•ome  mark  that  will  catch  the  eye  at  the  head  of  every 
column  containing  a  change.   The  table  was  calculated  by 
interpolation  from  the  Trigonometria  Artifldali*  to  10  places 
and  then  reduced  to  7,  so  that  the  last  figure  should  always 
be  correct.   Partly  on  account  of  the  absence  of  a  mark  to 
denote  the  change  of  figure  in  tho  column  and  partly  on 
account  of  the  sire  of  the  table  and  a  somewhat  inconven- 
ient arrangement,  the  work  seems  never  to  have  come  into 
very  general  use.  Computers  have  always  preferred  Bagay's 
S-nreUe*  TabU*  Aitronomiqn**  et  Hydrographique*  (Paris, 
1929),  which  also  contains  a  complete  logarithmic  canon  to 
every  second.   The  change  in  the  column  to  very  clearly 
marked  by  a  Urge  black  nucleus,  surrounded  by  a  circle, 
printed  instead  of  zero.    Bagay's  work  has  now  become 
vary  rare.   The  only  other  canon  to  every  second  that  has 
been  published  is  contained  in  Shortrede's  Logarithmic  Table* 
[Edinburgh).   This  work  wan  originally  issued  in  1S44 
in  one  volume,  but  being  dissatisfied  with  it  Shortrede 
istned  a  new  edition  in  1849  in  two  volumes.   The  first 
volume  contains  logarithms  of  numbers,  unti logarithms, 
etc,  and  the  second  the  trigonometrical  canon  to  every 
«*cond.  The  volumea  are  sold  separately,  and  may  be  re- 
rarded  «s  independent  works ;  they  are  not  even  described 
en  their  title-pageaaa  vol.  i.and  vol.  ii.  The  trigonometrical 
canon  is  very  complete  in  every  respect,  the  arguments 
given  in  time  as  well  as  in  arc,  full  proportional  parts 
wing  added,  etc   The  change  of  figure  in  the  column  to 


Of  tables  in  which  the  quadrant  is  divided  centesimally, 


other  tables,  natural  and  log  sines,  cosines,  tangents, 
tangents,  to  7  places,  the  arguments  proceeding  to 
3°  at  intervals  of  10"  and  thence  to  50°  at  intervals  of  1' 
(centesimal),  and  also  natural  sines  and  tangents  for  the 
first  hundred  ten-thousandths  of  a  right  angle  to  10  places. 
The  latter  gives  log  sines,  cosines,  tangents,  cotangents, 
sccanta,  and  cosecanta  from  0°  to  3°  at  intervals  of  10"  (with 
full  proportional  parts  for  every  Becond),  and  thence  to  50° 
at  intervala  of  1'  (centesimal)  to  7  places.  There  is  also  a 
table  of  log  sines,  cosines,  tangents,  and  cotangents  from  0' 
to  10'  at  intervals  of  10"  and  from  0°  to  50°  at  Intervals  of 
10'  (centesimal)  to  11  places.  Hobert  and  Ideler  give  a  nat- 
ural as  well  as  a  logarithmic  canon;  but  Borda  and  De- 
lambre  give  only  the  latter.  Borda  and  Delambre  give 
seven-figure  logarithms  of  numbers  to  10,000,  the  line  being 
broken  when  a  change  of  figure  takes  place  in  it. 

In  Briggs's  Trigonometria  Britannica  of  1633  the  degree  to 
divided  centesimally,  and  but  for  tho  appearance  in  the 
same  year  of  Vlacq's  Trigonometria  Arti/lciali*,  in  which  the 
degree  is  divided  sexagesinially,  this  reform  might  have 
been  effected.  It  to  clear  that  the  moat  suitable  time  for 
effecting  such  a  change  was  when  the  natural  canon  was 
replaced  by  the  logarithmic  canon,  and  Briggs  took  advan- 
tage of  this  opportunity.  He  left  the  degree  unaltered,  but 
divided  it  centesimally  instead  of  sexagesimally,  thus  en- 
suring the  advantages  of  decimal  diviaion  (a  saving  of  work 
in  interpolations,  multiplications,  etc.)  with  the  minimum 
of  change.  The  French  mathematicians  at  the  end  of  the 
18th  century  divided  the  right  angle  centesimally,  com- 
pletely changing  the  whole  system,  with  no  appreciable 
advantages  over  Briggs's  system.  In  fact  the  centesimal 
degree  is  as  arbitrary  a  unit  as  the  nonagesimal,  and  it  is 
only  the  non-centesimal  subdivision  of  the  degree  that  gives 
rise  to  inconvenience.  Briggs's  example  was  followed  by 
Boe,  Oughtred,  and  other  17th-century  writers  j  but  the 
centesimal  division  of  the  degree  seems  to  have  entirely 
passed  out  of  use,  till  it  was  recently  revived  by  Bremiker 
in  his  Isogarithmitch  trigonomctritche  Tafeln  mil  f&nf  Decimal- 
itellen  (Berlin,  1872).  This  little  book  of  158  pages  gives  a 
five-figure  canon  to  every  hundredth  of  a  degree  with  pro- 
portional parts,  besides  logarithms  of  numbers,  addition 
and  subtraction  logarithms,  etc 

Collection*  of  Table*. — For  a  computer  who  requires  in 
one  volume  logarithms  of  numbers  and  a  ten- 
second  logarithmic  canon,  perhaps  the  two  beat  Collections, 
books  are  Sehron,  Seven-Figure  Logarithm*  (Lon- 
don, 1865,  atoreotyped,  an  English  edition  of  the  German 
work  published  at  Brunswick),  and  Bruhns,  A  New  Manual 
of  Logarithm*  to  Seven  Place*  of  Decimal*  (Leipsic,  1870).  Both 
give  logarithms  of  numbers  and  a  complete  ten-second  canon 
to  7  places ;  Bruhns  also  gives  log  sines,  cosines,  tangents, 
and  cotangents  to  every  second  up  to  6°  with  proportional 
parts.  Sehron  contains  an  interpolation  table,  of  75  pages, 
giving  the  first  100  multiples  of  all  numbers  from  40  to  420. 
The  logarithms  of  numbers  extend  to  108,000  in  Sehron  and 
to  100,000  in  Bruhns.  Almost  equally  convenient  to  Bremi- 
ker's  edition  of  Vega's  Logarithmic  Table*  (Berlin,  stereo- 
typed ;  the  English  edition  was  translated  from  the  fortieth 
edition  of  Dr.  BremUter's  by  W.  L.  F.  Fischer).  This  book 
gives  a  canon  to  every  ten  seconds,  and  for  the  first  five 
degrees  to  every  second,  with  logarithms  of  numbers  to 
100,000.  All  these  works  give  tho  proportional  parts  for  all 
the  differences  in  the  logarithms  of  numbers.  In  Babbage's, 
Callct's,  and  many  other  tables  only  every  other  table  of 
proportional  parts  is  given  near  the  beginning  for'want  of 
space.  Sehron,  Bruhns,  and  most  modern  tables  published 
in  Germany  have  title-pages  and  introductions  in  different 
languages.  Duputo,  Table*  de  Logarithms  a  tept  Dtcimale* 
(stereotyped,  third  tlrage,  1868,  Paris),  to  also  very  conven- 
ient, containing  a  ten-second  canon,  besides  logarithms  of 
numbers  to  100,000,  hyperbolic  logarithms  of  numbers  to 
1000,  to  7  places,  etc.  In  this  work  negative  characteristics 
are  printed  throughout  in  the  tables  of  circular  functions, 
the  minus  sign  being  placed  above  the  figure ;  these  are 
preferable  to  the  ordinary  characteristics  that  are  increased 
by  10.  This  is  the  only  work  we  know  in  which  negative 
characteristics  are  used.  The  edges  of  the  pages  containing 
the  circular  functions  are  red,  the  rest  being  gray.  Dupuis 
also  edited  Callet's  logarithms  in  1862,  with  which  this  work 
must  not  be  confounded.  Salomon,  Logarilhmi*che  Tafeln 
(Vienna,  1827),  contains  a  ten-second  canon  (the  intervals 
being  one  second  for  the  first  two  degrees),  logarithms  of 
numbers  to  108,000,  squares,  cubes,  square  roots,  and  cube 
roots  to  1000,  a  factor  table  to  102,011,  ten-  " 


Digitized  by  Google 


16 


TABLES. 


and  hyperbolic  logarithms  of  numbers  to  1000  and  of  primes 

to  10,333,  and  many  other  useful  tables.  The  work,  which 
is  scarce,  is  a  well-printed  small  quarto  volume. 

Of  collections  of  general  tables  the  most  useful  and  acces- 
sible are  Hotton,  Oallet,  Vega,  and  Kohler.  Hutton's  well- 
known  Mathematical  Table*  ( London)  was  first  issued  in  1785, 
but  considerable  additions  were  made  in  the  fifth  edition 
(1811).  The  tables  contain  seven -figure  logarithms  to  108,000, 
and  to  1200  to  20  places,  some  antilogarithms  to  20  places, 
hyperbolic  logarithms  from  1  to  10  at  intervals  of  .01  and  to 
1200  at  intervals  of  unity  to  7  places,  logistic  logarithms, 
log  sines  and  tangents  to  every  second  of  the  first  two  de- 
grees, and  natural  and  log  sines,  tangents,  secants,  and 
versed  sines  for  every  minute  of  the  quadrant  to  7  places. 
The  natural  functions  occupy  the  left-hand  pages  and  the 
logarithmic  the  right-hand.  The  first  six  editions,  pub- 
lished in  Hutton's  lifetime  (d.  1823),  contain  Abraham 
Sharp's  61 -figure  logarithms  of  numbers.  Olinthus  Gregory, 
who  brought  out  the  1830  and  succeeding  editions,  omitted 
these  tables  and  Hutton's  introduction,  which  contains  a 
history  of  logarithms,  the  methods  of  constructing  them, 
etc.  Gallet's  Table*  Portative*  de  Logatithme*  (stereotyped, 
Paris)  seems  to  have  been  first  issued  iu  1783,  and  has  since 
passed  through  a  great  many  editions.  In  that  of  1853  the 
contents  are  seven-figure  logarithms  to  108,000,  Briggian 
and  hyperbolic  logarithms  to  48  places  of  numbers  to  100 
and  of  primes  to  1007,  log  sines  and  tangents  for  minutes 
(centesimal)  throughout  the  quadrant  to  7  places,  natural 
and  log  sines  to  15  places  for  every  ten  minutes  (centesimal) 
of  the  quadrant,  log  sines  and  tangents  for  every  second  of 
the  first  five  degrees  (sexagesimal)  and  for  every  ten  sec- 
onds of  the  quadrant  (sexagesimal)  to  7  places,  besides 
logistic  logarithms,  the  first  hundred  multiples  of  the 
modulus  to  24  places  and  the  first  ten  to  70  places,  and  other 
tables.  This  is  one  of  the  most  complete  and  practically 
useful  collections  of  logarithms  that  have  been  published, 
and  it  is  peculiar  in  giving  a  centesimally  divided  canon. 
The  slxe  of  the  page  in  the  editions  published  in  the  19th 
century  is  larger  than  that  of  the  earlier  editions,  the  type 
having  been  reset.  Vega's  Tabuite  LogarUhmo-trigonome- 
tricm  was  first  published  in  1707  in  two  volumes.  The  first 
contains  seven-figure  logarithms  to  101,000,  log  sines 
etc.,  for  every  tenth  of  a  second  to  1',  for  every  second 
to  1°  30\  for  every  10"  to  6°  3',  and  thence  at  intervals 
of  a  minute,  also  natural  sines  and  tangents  to  every 
minute,  all  to  7  places.  The  second  volume  gives  simple 
divisors  of  all  numbers  up  to  102,000,  a  list  of  primes  from 
102,000  to  400,313,  hyperbolic  logarithms  of  numbers  to  1000 
and  of  primes  to  10,000,  to  8  places,  <■  and  log„e*  to  z=  10 
at  intervals  of  .01  to  7  figures  and  7  places  respectively,  the 
first  nine  powers  of  the  numbers  from  1  to  100,  squares  and 
cubes  to  1000,  logistic  logarithms,  biuomial  theorem  coeffi- 
cients, etc  Vega  also  published  Manuale  Ijogaritkmica- 
trigonometricum  (Leipsic,  1800),  the  tables  in  which  are  iden- 
tical with  a  portion  of  those  contained  in  the  first  volume 
of  the  Taenia;.  The  Tabutm  went  through  many  editions, 
a  stereotyped  issue  being  brought  out  by  J.  A.  Hiilsse 
(Sammlung  mathematitcher  Tafeln,  Leipsic)  iu  one  volume  in 
1840.  The  contents  are  nearly  the  same  as  those  of  the 
original  work,  the  chief  difference  being  that  a  large  table 
of  Gaussian  logarithms  is  added.  Vega  differs  from  Mutton 
and  Callet  in  giving  so  many  useful  non-logarithmic  tables, 
and  his  collection  is  in  many  respects  complementary  to 
theirs.  Schulze,  NeueunderweiterteSammlung  lagarithmitcher, 
trigonometrUcher,  und  anderer  Tafeln  (Berlin,  1778,2  vols.), 
is  a  valuable  collection,  and  contains  seven-figure  loga- 
rithms to  101,000,  log  sines  and  tangents  to  2°  at  intervals 
of  a  second,  aud  natural  sines,  tangents,  and  secants  to  7 
places,  log  sines  and  tangents  and  Napierian  log  sines  and 
tangents  to  8  places,  all  for  every  ten  seconds  to  4°  and 
thence  for  every  minute  to  45°,  besides  squares,  cubes, 
square  roots,  and  cube  roots  to  1000,  binomial  theorem  co- 
efficients, powers  of  e,  and  other  small  tables.  Wolfram's 
hyperbolic  logarithms  of  numbers  below  10,000  to  48  places 
first  appeared  in  this  work.  Lambert,  Supptcmenta  Tabu- 
larum  LogarUhmicarum  et  TrigoHometricantm  (Lisbon,  1798), 
contains  a  number  or  useful  aud 
tables  |  it  bears  a  general 
of  Vega,  but  contains  nur 
strictly  mathematical  character.  A  very  useful  collection 
of  non-logarithmic  tobies  is  printed  in  Barlow's  Nm 
Mathematical  Table*  ( London,  1814).  It  gives  squares,  cubes, 
square  roots,  and  cube  roots  (to  7  places),  reciprocals  to  9 
or  10  places,  and  resolutions  into  their  prime  factors  of  all 
numbers  from  1  to  10,000,  the  first  ten  powers  of  numbers 
to  100,  fourth  and  fifth  powers  of  numbers  from  100  to  1000, 


reciprocals  are  retained.  The  first  volume  of  Shortrede'i 
tables,  in  addition  to  the  trigonometrical  canon  to  every 
second,  contains  antilogarithms  and  Gaussian  logarithms. 
Hassler,  Tabular  Ijogarithmic*t  et  Trigonometriae  (New  York. 
1W30,  stereotyped),  gives  seven-figure  logarithms  to  100,000, 
log  sines  and  tangents  for  every  second  to  1°,  and  log  sines, 
cosines,  tangents,  and  cotangents  from  1°  to  3°  at  intervals 
of  10"  and  thence  to  45°  at  intervals  of  30".  Every  effort 
has  been  made  to  reduce  the  size  of  the  tables  without  loan 
of  distinctness,  the  page  being  only  about  3  by  5  inches. 
Copies  of  the  work  were  published  with  the  introduction 
and  title-page  in  different  languages.  Stanley,  Table*  of 
Logarithm*  (New  Haven,  U.S.,  1860),  gives  seven-figure 
logarithms  to  100,000,  and  log  sines,  cosines,  tangents,  co- 
tangents, secants,  and  cosecants  at  intervals  of  ten  seconds 
to  15°  and  thence  at  intervals  of  a  minute  to  45°  to  7  places, 
besides  natural  sines  and  cosines,  antilogarithms,  and  other 
tables.  This  collection  owed  its  origin  to  the  fact  that 
Haitsler's  tables  were  found  to  be  inconvenient  owing  to  the 
smallness  of  the  type.  Luvini,  Table*  of  Ijogaritkm*  (Lon- 
don, 1866,  stereotyped,  printed  at  Turin),  gives  seven-figure 
logarithms  to  20,040,  Briggian  and  hyperbolic  logarithms 
of  primes  to  1200  to  20  places,  log  sines  and  tangents  for 
each  second  to  9,  at  intervals  of  10"  to  2°,  of  30"  to  9s,  of 
1'  to  45°  to  7  places,  besides  square  and  cube  roots  up  to  623. 
The  book,  which  is  intended  for  schools,  engineers,  etc,  has 
a  peculiar  arrangement  of  the  logarithms  and  proportional 
parts  on  the  pages.  Chambers's  Mathematical  Table*  (Edin- 
burgh), containing  logarithms  of  numbers  to  100,1)00,  and  a 
canon  to  every  minute  of  log  sines,  tangents,  and  secants 
and  of  natural  sines  to  7  places,  besides  proportional  logs- 

I  rithms  and  other  small  tables,  is  cheap  and  suitable  for 
schools,  though  not  to  be  compared  as  regards  matter  or 
typography  to  the  heat  tables  described  above.  Of  six-figure 
i. it'll  s  Bremiker's  Logarithmorum  VI.  Decimalittm  Sora  Tabula 
Beralinenti*  (Berlin,  1852)  is  probably  one  ot  tne  best.  It 
gives  logarithms  of  numbers  to  100,000,  with  proportioual 

;  parts,  aud  lug  siuesaud  tangents  for  every  second  to  5°,  and 
beyond  this  point  for  every  ten  seconds,  with  proportioual 
parts.  Hant&chl,  Ij>garithmi*ch-trigonomctri*chet  HandbwK 
(Vienna,  1827),  gives  five-figure  logarithms  to  10,000,  log 
siues  and  tangents  for  every  ten  seconds  to  6  places,  natural 
sines,  taugents,  secants,  and  versed  sines  for  every  minute 
to  7  places,  logarithms  of  primes  to  15,391,  hyperbolic  loga- 
rithms of  numbers  to  11,273  to  8  places,  least  divisors  of 
numbers  to  18,277,  binomial  theorem  coefficients,  etc 
Farley's  Six-Figure  iAtgarithm*  (London,  stereotyped,  1840! 
gives  six-figure  logarithms  to  10,000  and  log  sines  and  tan- 
gents for  every  minute  to  6  places.    Of  five-figure  tables 

,  the  most  convenient  is  Table*  of  Ijogaritkm*  (Useful  Knowl- 

|  edge  Society,  London,  from  the  stereotyped  plates  of  1839), 
which  were  prepared  by  De  Morgan,  though  they  have  no 
name  on  the  title-page.  They  contain  five-figure  logarithms 
to  10,000,  log  sines  and  tangents  to  every  minute  to  5  places, 
besides  a  few  smaller  tables.  Lalande's  Table*  de  Logarithme* 
is  a  five-figure  table  with  nearly  the  same  contents  as  De 
Morgan's,  first  published  in  1805.  It  has  since  passed 
through  many  editions,  and,  after  being  extended  from  5  to  7 
places,  passed  through  several  more.  Galbraith  and  Haugh- 
ton,  Manual  of  Mathematical  Table*  (London,  1880),  give 
five-figure  logarithms  to  10,000  and  log  sines  and  tangent* 
for  every  minute,  also  a  small  table  of  Gaussian  logarithms 
Hour),  Table*  de  Ijogarithme*  d  Cinq  Decimate*  (Paris,  1871], 
is  a  very  convenient  collection  of  five-figure  tables ;  besides 
logarithms  of  numbers  aud  circular  functions,  there  are 
Gaussian  logarithms,  least  divisors  of  numbers  to  10,841, 
antilogarithms,  etc  The  work  contaius  1  lri  pages  of  tables. 
The  same  author's  Recueil  de  Formate*  et  d*  Table*  Xumirique* 
(Paris,  1868)  contains  19  tables,  occupying  62  pages,  most 
of  them  giving  results  to  4  places;  they  relate  to  very 
varied  subjects,— ) 


prime  numbers  from  1  to  100,103.  eight-place  hyperbolic 
logarithms  to  10,000,  tables  for  the  solution  of  the  irreduci- 
ble case  in  cubic  equations,  etc.  In  the  stereotyped  reprint 
of  1840  only  the  squares,  cubes,  square  roots,  cube  roots,  and 


rithms  of  1±*  elliptic  integrals. 


for  use  in  the 


method  of  least  squares,  etc.  Bremiker,  Tafel  virrtteUiger 
iAgarithmen  (Berlin,  1874),  gives  four-figure  logarithms  of 
numbers  to  2009,  log  sines,  cosines,  tangents,  and  cotangents 
to  8°  for  every  hundredth  of  a  degree,  and  thence  to  45" 
for  every  tenth  of  a  degree,  to  4  places.  There  are  also 
Gaussian  logarithms,  squares  from  0.000  to  13,500,  antiloga- 
rithms. etc.  The  book  contains  60  pages.  Willich,  ftpnlar 
Table*  (London.  1853).  is  a  useful  book  for  an  amateur;  it 


gives  Briggian  and  hyperbolic  logarithms  to  1200  to  7 places, 
squares,  etc.,  to  343,  etc. 

Hyperbolic  or  Xapierian  Logarithm*.— The  logarithms  in- 
vented by  Napier  and  explained  by  him  in  the 
I)e*criptio  ( 1614 )  were  not  the  same  as  those  now  Jj*g!g£* 
called  natural  or  hyperbolic  (vix.,  to  base  «),  * 
and  very  frequently  also  Napierian,  logarithms.  Napierian 
logarithms,  strictly  so  called,  have  entirely  passed  out  of  use 
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mod  are  of  purely  historic  interest ;  it  is  therefore  sufficient  to 
refer  to  Logarithm*  and  Napier,  where  a  fall  account  is 
siren.  Apart  from  the  inventor's  own  publications,  the  only 
Napierian  tables  of  importance  are  contained  in  Urslnus's 
Trigoncaneiria  (Cologne,  1624-1625)  and  Schulxe's  Sammlung 
I Berlin,  1778),  the  former  being  the  largest  that  has  been  con- 
structed. Logarithms  to  the  base  «,  where  e  denotes  2.71828, 
were  first  published  by  Speidell.  Nets  Logarithme*  (1619). 
The  most  copious  table  of  hyperbolic  logarithms  is  Das*-, 

 ^w     Tafel  der  natmrlichen  Logarithmen  ( Vienna,  1830), 

Hyperbolic  which  extends  from  1  to  1000  at  intervals  of 
logamnms.  uuity  and  from  10oo  to  10,500  at  intervals  of  .1 
to  7  places,  with  difference*  and  proportional  parts,  ar- 
ranged as  in  an  ordinary  seven-figure  table.  By  adding  log 
10  to  the  results  the  range  is  from  10,000  to  106,000  at  in- 
tervals of  unity.  The  table  formed  part  of  the  Annals  of 
the  Vienna  Observatory  for  1851,  but  separata  copies  were 
pri  n  ted.  The  most  elaborate  table  of  hyperbolic  logarithms 
is  due  to  Wolfram,  who  calculated  to  48  places  the  loga- 
rithms of  all  numbers  up  to  2200,  and  of  all  primes  (also  of 
a  great  immy  composite  numbers)  between  this  limit  and 
10,009.  Wolfram's  results  first  appeared  in  Schulse's  Samm- 
lung  (1778).  Six  logarithms  which  Wolfram  had  been  pre- 
vented from  computing  by  a  serious  illness  wore  supplied 
in  the  Berliner  JahrbucK  1783,  p.  191.  The  complete  tabic 
was  reproduced  in  Vega's  Thesaurus  (1794),  when  several 
errors  were  corrected.  Tables  of  hyperbolic  logarithms  are 
contained  in  the  following  collections:  Callet,  all  numbers 
to  100  and  primes  to  1097  to 48  places ;  Borda  and  Delambre 
(IHOl).*  all  numbers  up  to  1200  toll  places;  Salomon  (1827), 
all  numbers  to  1000  nud  primes  to  10,333  to  10  places ;  Vega, 
Tabulst  (including  Hulsse's  edition,  1840),  and  Kohler  (1848), 
all  numbers  to  1000 and  primes  to  10,000  to  8  places;  Barlow 
(1»14).  all  numbers  to  10,000;  Hutton  and  Willich  (1853), 
all  numbers  to  1200  to  7  places ;  Dupuis  (1868),  all  numbers 
to  1000  to  7  places.  Hutton  also  gives  hyperbolic  logarithms 
from  1  to  10  at  intervals  of  .01  to  7  places.  Ree*'»  Cyclopscdia 
I1S19).  art.  "  Hyperbolic  Logarithms,"  contains  a  table  of 
hyperbolic  logarithms  of  all  numbers  up  to  10,000  to  8 
vs. 

Table*  to  concert  Briggian  into  Hyperbolic  Logarithm*,  and  rice 
versa. — Such  tables  merely  consist  of  the  first 
hundred  (sometimes  only  the  first  ton)  multi- 
ples of  the  modulus  .43429  44819  . . .  and  its 
reciprocal  2.30258  50929  ...  to  5,  6.  8,  10,  or 
more  places.  They  are  generally  to  be  found 
in  collections  of  logarithmic  tables,  but  rarely 
exceed  a  page  in  extent,  and  are  very  easy  to  construct. 
Schron  and  Bruhns  both  give  the  first  hundred  multiples 
of  the  modulus  and  its  reciprocal  to  10  places,  and  Breniiker 
(in  his  edition  of  Vega  and  in  his  six-figore  tables)  and 
Dupuis  to  7  places.  Degen,  Tabularum  Enncas  (Copenhagen, 
18341,  gives  the  first  hundred  multiples  of  the  modulus  to 

Antilogarithsss. — In  the  ordinary  tables  of  logarithms  the 
natural  numbers  are  integers,  while  the  loga- 
rithms are  incommensurable.  In  an  antiloga- 
ritbmic  canon  the  logarithms  are  exact  quan- 
tities, such  as  .00001,  .00002,  etc.,  and  the  corresponding 
numbers  are  incommensurable.  The  largest  and  earliest 
work  of  this  kind  is  Dodson's  AntUoqarithmie  Canon  (Lon- 
don, 1742),  which  gives  numbers  to  11  places  corresponding 
to  logarithms  from  0  to  1  at  intervals  of  .00001,  arranged 
like  a  seven-figure  logarithmic  table,  with  interscript  dif- 
ferences and  proportional  parts  at  the  bottom  of  the  page. 
Tins  work  was  the  only  antilngHrithmic  canon  for  more 
th.vi  a  century,  till  in  1844  Shortrede  published  the  first 
edition  of  his  tables;  in  1849  he  published  the  second  edi- 
tion, and  in  the  same  year  Filipowski's  tables  appeared. 
Fiotb  these  works  contain  seven-figure  antilogarithma : 
Shortrede  gives  numbers  to  logarithms  from  0  to  1  at  inter- 
vals of  ,00001,  with  differences  and  multiples  at  the  top  of 
the  page,  and  Filipowski,  A  Table  of  Antilogarithm*  ( Lon- 
don, 1849),  contains  a  table  of  the  same  extent,  the  propor- 
tional parta  being  given  to  hundredths. 

Addition  and  Subtraction,  or  Gaussian  Logarithms. — The 
object  of  such  tables  is  to  give  log  (a  +  J)  by 
Writhms   O0'v  one  entry  when  log  a  and  log  b  are  given 
^  (see  Logarithms ,  vol .  xiv .  p .784).  Let 

d  =  logx,      tf=log(1  +  i),  C=log(l+x). 

Leaving  out  the  specimen  table  in  Leonelli's  Theoriede*  Loga- 
rithme* Additionnel*  et  Dfductif*  (Bordeaux,  1803),  the  prin- 
cipal table*  are  the  following:  Gauss,  in  Zsch's  Monatlicke 
Con  tsponden*  (1812),  giving  B  and  C  for  argument  A  from 
>  0  to  2  at  interval*  of  .001,  thence  to  3.40  at  intervals  of  .01, 
and  to  5  at  intervals  of  .1,  all  to  5  place*.  This  table  is  re- 
printed in  Gauss's  Wcrhe,  vol.  ill.  p.  244.  Matthiessen,  Tafel 
nr  bequemern  Berechnung  (Alton*,  1818),  giving  B  and  Cto 
Vol.  XXlII.-ueo 
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7  places  for  argument  A  from  0  to  2  at  intervals  of  .0001, 
thence  to  3  at  intervals  of  .001,  to  4  at  intervals  of  .01,  and 
to  5  at  interval*  of  .1 ;  the  table  is  not  conveniently  ar- 
ranged. PeterGray,  Tablet  and  Formulm  (London,  1849,  and 
"  Addendum,"  1870),  giving  C  for  argument  A  from  0  to  2 
at  intervals  of  .0001  to  6  places,  with  proportional_part*  to 
hundredths,  and  log  (1  -  x)_for  argument  A  from  3  to  1  at 
intervals  of  .001  and  from  1  to  1.9  at  interval*  of  .0001,  to  6 
places,  with  proportional  part*.  Zech.  Tafein  der  Additions- 
und  Subtraction*-  Logarithmen  (Leipsic,  1849),  giving  B  for 
argument  A  from  0  to  2  at  intervals  of  .0001,  thence  to  4  at 
intervals  of  .001  and  to  6  at  intervals  of  01 ;  also  Cfor  argu- 
ment A  from  0  to  .0003  at  intervals  of  .0000001,  thence  to  .05 
at  intervals  of  .000001  and  to  .303  at  intervals  of  .00001,  all 
to  7  places,  with  proportional  parts.  These  tables  are  re- 
printed from  Hulsse's  edition  of  Vega  (1849) ;  the  1840  edi- 
tion  of  Hulsse's  Vega  contained  a  reprint  of  Gauss's  original 
table.  Wittstein,  Logarithme*  de  Gauss  d  Sept  Dtcituale* 
Hanover,  1866),  giving  B  for  argument  A  from  3  to  4  at  in- 
tervals of  .1,  from  4  to  6  at  intervals  of  .01,  from  6  to  8  at 
intervals  of  .001,  from  8  to  lOat  luterval*  of  .0001,  also  from 
0  to  4  at  the  same  intervals.  In  this  handsome  work  the 
arraugement  is  similar  to  that  in  a  seven-figure  logarithmic 
table.  Gauss's  original  fi  vo-place  table  was  reprinted  in  Pm- 
quich,  Tabula  (Leipsic,  1817) ;  Kohler,  Jerome  de  la  l/snde'* 
Tafein  (Leipsic,  1832),  and  liandbuch  (Leipsic,  1848);  and 
Galbraith  and  Haughton,  Manual  (London,  1860).  Houel, 
Table*  de  Logarithme*  ( 1871 ),  also  gives  a  small  five-place  table 
of  Gaussian  logarithms,  the  addition  and  subtraction  loga- 
rithms being  separated  as  in  Zech.  Modified  Gaussian 
logarithms  are  given  by  J.  H.  T.  Miiller,  Vierttellige  Loga- 
rithmen (Gotha,  1844),  vis.,  a  four-place  table  of  B  and  -  log 


(-1) 


d  =  0  to  .03  at  intervals  of  .0001,  thence  to 


.23  at  intervals  of  .001,  to  2  at  intervals  of  .01,  to  4  at  inter- 
vals of  .1 ;  and  by  Shortrede,  logarithmic  Table*  ( vol.i.,  1849), 
viz.,  a  five-place  table  of  B  and  log  (1  ~f-x)  from  A  =5  to  3 

at  intervals  of  .1,  from  A  =  3~to  2.7  at  intervals  of  .01,  to  1.3 
at  intervals  of  .001,  to  3  at  intervals  of  .01,  aud  to  5  at  inter- 
vals of  .1.  Filipowski's  Antilogarithmt  ( 1849)  contains  Gaus- 
sian logarithms  arranged  in  a  new  way.  The  principal 
table  give*  log  (x-f- 1)  as  tabular  result  for  log  x  as  argu- 
ment from  8  to  14  at  intervals  of  .001  to  5  places.  Weideu- 
bach,  Tafein  urn  den  Ijogarithmen  (Copenhagen,  1829),  gives 
x-f-1 

log  z_  j  for  argument  A  from  .382  to  2.002  at  intervals  of 

.001,  to  3.6  at  intervals  of  .01,  and  to  5.5  at  intervals  of  .1, 
to  5  places. 

Logistic  and  Proportional  Jjtgarithm*.— In  most  collections 
of  tables  of  logarithms  a  five-place  table  of  Logistic  and 
logistic  logarithms  for  every  second  to  1°  is  proportional 
tables  give  log  3000-log  x  at  logarithms, 
and,  x  being  expressed  in  degree*,  minutes, 
and  seconds;  Schulzc  (1778)  and  Vega  (1797)  have  them  to 
x =3600"  and  Callet  and  Hutton  to  z  =  5280".  Proportional 
logarithm*  for  every  second  to  3°  (i.e.,  log  10,800- log  x) 
form  part  of  nearly  all  collections  of  tobies  relating  to 
navigation,  generally  to  4  places,  sometime*  to  5.  Bagay, 
Table*  (1829),  gives  a  five-place  tabic,  but  such  are  not  often 
to  be  fouud  in  collections  of  mathematical  tables.  The 
same  remark  applies  to  tobies  of  proportional  logarithms 
for  every  minute  to  24\  which  give  to  4  or  5  places  the 
values  of  log  1440 -log  x.  The  object  of  a  proportional  or 
logistic  table,  or  a  table  of  log  a -log  x,  is  to  facilitate  the 
calculation  of  proportions  in  which  the  third  term  is  a. 

Interpolation  Table*.— All  table*  of  proportional  part 
be  regnnl.il  as  interpolation  tobies.  Breniiker, 
Tafel  der  ProportionaUheUe  (Berlin,  1843),  gives  inV 


given.  Logistic 
intervals  of  a  sen. 


proportional  parts  to  hundredths  of  all  num-   Hon  tables, 
bers  from  70  to  699.   Schron,  Logarithm*,  con- 
tains an  interpolation  table  giving  tho  first  hundred  mul- 
tinles  of  all  numbers  from  40  to  410.   Tables  of  the  values 


tiples  of  all  numbers  from  40  to  410.  Tables  of  the  < 
of  binomial  theorem  coefficient*,  which  are  required  when 
second  and  higher  orders  of  differences  are  used,  are  de- 
scribed below.  Wool  house.  On  Interpolation,  Summation,  and 
the  Adjustment  of  Numerical  Table*  (London,  1865),  contains 
nine  pages  of  interpolation  tables.  The  book  consists  of 
papers  extracted  from  vols.  xi.  and  xii.  of  the  Assurance 
Mnaarine. 

Dual  Isoaarithms,— ■This  term  is  used  by  Mr.  Oliver  Byrne 
in  his  Dual  Arithmetic,  Young  Dual  Arithmeti- 
cian, Table*  of  Dual  Logarithm*,  etc.  (London,  Dual  loga- 
1863-67).  A  dual  number  of  the  ascending  rlthms. 
branch  is  a  continued  product  of  powers  of 
1.1, 1.01, 1.001,  etc.,  taken  in  order,  the  powers  only  being 
expressed  ;  thusl6,9,7,8  denotes  (1.1  )•(  1.01 )»( 1.001  )'<  1.0001)* 
tho  numbers  following  the  4,  being  called  dual  digits.  A 
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dual  number  which  has  all  but  the  last  digit  zero*  is  called 
a  dual  logarithm;  the  author  uses  dual  logarithms  in 
which  there  are  seven  ciphers  between  the  J,  and  the  loga- 
rithms. A  dual  number  of  the  descending  branch  is  a 
continued  product  of  powers  of  .9,  .98,  etc. :  for  instance, 
(.O^.W)*  is  denoted  by  '3  *2T.  The  Tables,  which  occupy 
112  page*,  give  dual  numbers  and  logarithms,  both  of  the 
ascending  and  descending  branches,  and  the  corresponding 
natural  numbers.  The  author  claimed  that  his  tables  were 
superior  to  those  of  common  logarithms. 

Constants.— In  nearly  all  tablesof  logarithms  there  isa  page 
devoted  to  certain  frequently  nsed  constant* 

r,  ..ni.  1 

and  their  logarithms,  such  as       «*,  »/*.  A 

specially  Rood  collection  is  printed  in  Templeton's  Mill- 
vrights  and  Engineer's  Pocket  Companion  (corrected  by  8. 
Maynard.  London,  1871 ),  which  gives  98  constants  involv- 
ing v  and  their  logarithms,  generally  to  SO  places,  and  13 
others  that  may  be  properly  called  mathematical.  A  good 
list  of  constants  involving  «■  is  given  in  Salomon  (1827).  A 
paper  by  Paucker  in  Qrtmerf*  Archie  (vol.  i.  p.  9)  has  a 
number  of  constants  Involving  *  given  to  a  great  many 
places,  and  Gauss's  memoir  on  the  leniniscat*>  function 

( Werke,  vol.  lit.)  has  «""*,  e~i*,  etc.,  calculated  to  about 
SO  places.  The  quantity  *  has  been  worked  out  to  707 
places  (Shanks,  Proc.  Roy.  8oc,  vol.  xxi.  p.  319)  and  Eulor's 
constant  to  263  places  (Adams,  Proc  Roy.  8oe.,  vol.  xzvii.  p. 
88).  The  value  of  the  modulus  AT,  calculated  by  Prof. 
Adams,  is  given  In  Looarithhs,  vol.  xiv.  p.  785.  This 
value  is  correct  to  263  place*;  but  the  calculation  has  since 
been  carried  to  272  place*  (see  Adams,  Proc.  Roy.  8oc,  vol. 
xiii.  p.  22, 1687). 

Table*  for  the  Solution  of  the  Irrrdurible  Case  in  Cubic  Equa- 
tions.—  Lambert,  Supplementa  1 1798),  gives  :fc 
(*~x*)  from  *  =  .001  to  1.155  at  intervals  of  .001 


is.,  tables  of  the  resolutions  of  10"  - 1  into  factors  and,  as 
far  as  known,  into  prime  factors,  have  been  given  by  Loaf 
(in  Grunerfs  Archtv,  vol.  xvi  p.  54;  reprinted  in  Nemt, 
Annates,  vol.  xiv.  p.  115)  and  by  Shanks  (Proc,  Roy.  Hoe., 
vol.  xxii.  p.  381 ).  The  former  extends  to  n  =  60  and  the 
latter  to  N=100,  but  there  are  gaps  in  both.  Beuaehle's 
tract  also  contains  resolutions  of  10"- 1.  For  further  refer- 
ences on  circulating  decimals,  see  Proc  Dumb.  Phil,  Stx., 
vol.  iii.  p.  185  (1878). 

Pythagorean  Triangle*.— Right-angled  triangles  in  which 
the  sides  and  hypotben  use  are  all  rational 
Integers  are  frequently  termed  Pythagorean  Pythagwesa 
triangle*,  as,  for  example,  the  triangles  3,  4,  5  triangle*, 
and  5,  12, 13.  8chulze,  Bammlung  (1778),  con- 
tains a  table  of  such  triangles  subject  to  the  condition  tan 
b*  >  f*  (u  being  one  of  the  acute  angles).  About  100  tri- 
angles are  given,  but  some  occur  twice.  Large  tables  of 
right-angled  rational  triangles  wen-  given  by  Bretschnei- 
der,  in  Orunerf*  Arehiv,  vol.  i.  p.  96  (1841),  and  by  Sang, 
Mmburgh  Transaction*,  vol.  xxili.  p.  727  (1864).  In  the*, 
the  triangles  are  arranged  according  to  hvputhenuse*  and 
extend  to  1201,  1200,  49,  and  1105,  1073,  264  respectively. 
Whitworth,  in  a  paper  read  before  the  Lit  and  Phil.  So- 
ciety of  Liverpool  in  1875,  carried  his  list  as  far  as 


to  7  places,  and  Bi 
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x*-x  from 


x  =  1  to  1.1549  at  intervals  of  .0001  to  8  places. 

Theorem  Coefficients, — The  values  of 

„,      ,  ,       x(x-l)    *<*-l)(x-2)  r(x-l)...(x-5) 

Binomial       -r  ,-  ,  —      '   ~^  =  . 

theorem  co-       !•*  1.2.3  1.2. ..0 

efficients,      from  x  an .01  to  *  =  1  at  Intervals  of  .01  to  7 

places,  are  serviceable  for  use  in  interpolation 

by  second  and  higher  orders  of  differences.    The  table 

quoted  above  occurs  in  Schulse  (1778),  Harlow  (1814),  Vega 

(1797   and  succeeding  editions),  Hantschl  (1827),  and 

Kohler  (1848).    Bouse,  Doctrine  of  Chance*  (London,  no 

dnto),  gives  on  a  folding  sheet  (a-f-6)*  for  u=l,  2,... 20. 

Lambert,  Supplementa  1 1798),  has  the  coefficients  of  the  first 

16  terms  in  (1-f  *)i  and  (l-x)l,  their  accurate  values  being 

given  as  decimals.    Vejta  1 1797 1  has  a  page  of  tables  giving 

1      1.3  1 

r, . .       „, .  .  .and  similar  quantities  to  10  places, 


2.4'2.4.6' "  "  2.3 
with  their  logarithms  to  7  places,  and  a 
occurs  in  other  collections, 
of  40  such  quantities. 

I  Numbers  —  I^mbert, 


of  this  kind 


x(x-fl)...(x+ll), 


I  a  page  of 

Kohler  (1848)  gives  the  values 


from  x  —  1  to  30. 


1.2 


1.2.. .12 

Trigonometrical  Quadratic  Nurrfa— The  Stird  values  of  the 
sines  of  every  third  degree  of  the  quadrant  are 
Trlgonome-  Kiven  j„  ,oroe  tables  of  logarithms;  e.g.,  in 

™.'ir  .nrrtf"  Button's  (p.  xxxix.,  ed.  1865),  we  find  sin  3° 
ra.lc.urds.  ^5^/5^^^.  ^54^, 

- y'\  \;  and  the  numerical  values  of  the  surds  ^(5+^6), 
y  (V),  etc,  are  given  to  10  places.  These  values  were  ex- 
tended to  20  places  by  Peter  Gray,  Messenger  of  Math.,  vol. 
vi.  (1877),  p.  105. 

Circulating  Deeimab.— Goodwyn's  tables  have  been  de- 
scribed above,  p.  12.  Several  others  have  been 
Circulating  published  giving  the  number  of  digits  in  the 
deeltnala  periods  of  the  reciprocals  of  primes;  Burck- 
hardt,  Table*  dee  Divisenr*  du  Premier  Million 
(Paris,  1814-17),  gave  one  for  all  primes  up  to  2543  and 
for  22  primes  exceeding  that  limit  Desmareat.  Theoriede* 
Nombrf*  (Paris,  1852),  included  all  primes  up  to  10,000. 
Reuschle,  MalKematische  Abhnixdlung,  cntkaltend  netie  wiA/en- 
ther^eeiscbe  Tabellen  (1856),  contains  a  similar  table  to  15,000. 
This  Shanks  extended  to  60,000;  the  portion  from  1  to 
30,000  is  printed  in  the  Free.  Boy.  Soe.,  vol.  xxii.  p.  200,  and 
the  remainder  is  preserved  in  the  archives  of  the  society 
(Id.,  xxiii.  p.  260  and  xxiv.  p.  392).   The  number  of  digits 

1 

in  the  decimal  period  of  -  is  the  same  as  the  exponent  to 
P 

which  10  belongs  for  modulus  p,  so  that,  whenever  the 
period  has  p-  1  digits,  10  is  a  primitive  root  of  p.  Tables 
of  primes  having  a  given  number,  a,  of  digits  in  their  periods, 


2337,  784.  See  also  Bath,  "  Die  rationalen  Dreiecke,"  in 
Grunert'*  Archie,  vol.  lvi.  p  188  (1874).  Bang's  paper  also 
contains  a  table  of  triangle*  having  au  angle  equal  to  120° 
and  their  sides  integers. 

Power*  of  v.— Paucker,  in  Qrnmsrf*  Arehiv,  vol.  i.  p.  10, 
gives      and  »i  to  140  places,  and  r\ ,  powen 

*i  to  about  50  places;  and  in  Maynard  'a  list  of  of  r. 

constants  (see  "Constants,"  above)  **  is  given 
to  31  places.  The  first  twelve  powers  of  »  and  to  22  or 
more  places  were  printed  by  Glaisher,  Proc  Land.  Math. 
Soe,,  vol.  vili.  p.  140,  and  the  first  hundred  multiples  of  * 
and  t-1  to  12  places  by  Knlik,  Tafel  der  Quadrat  und  Kubit- 
ZahUn  (Leipsic,  1848). 

The  Series  l-^-f  2~"-f-3-"-(-  etc  Let  S.^.^n  denote  re- 
spectively the  sums  of  the  series  I"*-|-2-"-|-3"*-+- 
etc,  l-"-2-M-3-*-  etc.,  l-«-f3-*-4-6-*4-  etc.  Le~  Series  1-+ 
geiidre  (Traiti  de*  Function*  Elliptiqne*,  vol.  il.  2-», eic 
p.  432)  has  computed  A,  to  1(5  place*  from  a  =  1 
to  35,  and  Glaisher  (Proc  7W.  Math.  Soc,  vol.  iv.  p.  48) 
has  deduced  *»  and  «•  for  the  same  arguments  and  to  the 
same  number  of  places.  The  latter  has  also  given  8m,  *»,  •» 
for  a  =  2, 4,  6, ...  12  to  22  or  more  places  (Proc.  Load.  Math. 
Soc,  vol.  viii.  p.  140),  and  the  values  of  £«,  where  £«  —  2~*-f 
3-*4**-r-  etc  (prime  numbers  only  involved),  for  a  =  2,  4, 
6, ... 36  to  15  places  ( CompU  Rendu  de  V Assoc.  Francois*  tar 
1878,  p.  172). 

Tables  of  e*  and  e—,  or  Hyperbolic  Antilogarithms.—Tht 
largest  tables  are  the  following.  Gudermann, 
Theorie  der  potential'  vder  cyklisrh-hi/perbotischen  H>rP*roollC 
Functionen  (Berlin,  1833),  which  consists  of  "rithmj. 
I«jht8  reprinted  from  vols.  viii.  and  ix.  of 
Cr cut's  Journal,  and  gives  logio  sinh  z,  logis  cosh  x,  and  logio 
tanh  x  from  x  =  2  to  5  at  intervals  of  .001  to  9  places  sad 
from  x  =  5  to  12  at  intervals  of  .01  to  10  places.  Since  sinh 
x  =  Ue*  -  er*)  and  cosh  x  =  J(c*  tr*),  the  valnes  of  e*  sad  r* 
are  deducible  at  once  by  addition  and  subtraction.  New- 
man, in  Camb.  Phil.  Trans.,  vol.  xiii.  pp.  145-241,  gives 
values  of  e—  from  x  =  0  to  15.349  at  intervals  of  .001  to  12 
places,  from  x  — 15.350  to  17.298  at  intervals  of  .002,  and 
from  x  =  17.300  to  27.635  at  intervals  of  .005,  to  14  place*. 
Glaisher.  in  Camb,  Phil  Tran*.,  vol.  xiii.  pp.  243-272,  gives 
four  tables  of  e*,  e—,  logi«  «*,  logi«  r*,  their  ranges  being 
from  x  =  .001  to  .1  at  intervals  of  .001,  from  .01  to  2  at  in- 
tervals of  .01,  from  .1  to  10  at  intervals  of  .1,  from  1  to  .r>00 
at  intervals  of  unity.  Vega,  Tabulse  (1797  and  later  edd.), 
has  logM  e*  to  7  places  and  e*  to  7  figures  from  x  =  .01  to  10 
at  intervals  of  .01,  Kohler's  Hnndbuch  contains  a  small 
table  of  s*.  In  Schulze's  Sammlung  (1778)  e*  is  given  for 
z  =  1, 2, 3, ...  84  to  28  or  29  figures  and  for  x  =  25, 30, and  60 
to  32  or  33  figures ;  this  table  is  printed  in  Glaisher's  paper 
(loc  <*'(.).  In  Salomon's  Tafdn  (1827)  the  values  of  **,  eM, 
e9**, . . .  e-'aa0m,  where  a  has  the  values  1,  2, ...  9,  are 
given  to  12  places.  Bretachneider,  in  Ormerf*  Archie,  iii. 
p.  33,  worked  out  «■  and  and  also  sin  a  and  cos  x  for  x  = 
1,  2. ...  10  to  20  places. 

Factorials. — The  values  of  logw  (a!),  where  a! 
1 . 2 . 3 . . .  a,  from  a  =  1  to  1200  to  18  places,  are 
given  by  Degen,  Tabularum  Enncas  (Copenha- 
gen, 1824),  and  reprinted,  to  6  places,  at  the 
end  of  De  Morgan's  article  "Probabilities"  in  the  Encyclo- 
pssdia  MetropolUana,  Shortrede,  Tables  (1849,  vol.  i.),  gives 
log  (a !)  to  a  =  1000  to  5  places,  and  for  the  arguments  end- 
ing in  0  to  8  places.  Degen  also  gives  the  complements  of 
The  first  20  figures  of  the  values  of  aXal 
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of 


sod  the  values  of  lofn^w  computed  by  Glaiaher  aa 

hi  as  «  =  71  in  the  Pkil  Trane.  for  1870  (p.  370),  and  the 

values  of    to  28  significant  figures  an  far  as  »=50  in  Comb. 

fitf.  frrtiw^  vol.  xiii.  p.  246. 
Brntouiiian  Sumber*.— The  first  fifteen  Bernoulliau  num- 
bers were  given  by  Enler,  In*t.  Oalc  Mff.,  part 
Bcrooulllan  ii-  ch.  v.    Sixteen  more  were  calculated  by 
Dumber*.     Eothe,  and  the  drat  thirty-one  were  published 
by  Ohm  in  CreUe'i  Journal,  vol.  xz.  p.  11. 
Prof.  J.  C  Adams  has  calculated  the  next  thirty-one,  and 
a  table  of  the  first  sixty-two  waa  published  by  him  in  tbe 
Brit.  Ateoc  Report  for  1877  and  in  CreUe'i  Journal,  vol. 
Ixxiv.  p.  260.   The  first  nine  figures  of  the  values  of  the 
first  250  Bcmoullian  numbers,  and  their  Briggian  loga- 
rithms to  10  places,  have  been  printed  by  Olaiaher,  Camb. 
Piil.  Trane.,  vol.  xii.  p.  384. 

of  log  tan  (J»+Jf). — Oudermann,  Theorie  der  po- 
tential- oder  eykliKJx-kyperboliichcn  Functionen 
Uin  (Berlin,  1833),  gives  (in  100  pages)  log  tau 
(i*+f^)  for  every  centesimal  minute  of  the 
quadrant  .to  7  places.  Another  table  contains 
the  values  of  this  function,  also  at  intervals  of  a  minute, 
from  88°  to  100°  (centesimal)  to  11  places.  Legendre, 
Troiti  dee  Fond  ion*  EUiptique*  (vol.  ii.  p.  256),  gives  the 
■une  function  for  every  half  degree  (sexagesimal)  of  the 
quadrant  to  12  places. 
Tie  Gamma  Function. — Legendre'a  great  table  appeared 
in  vol.  ii.  of  his  Exercicee  de  Caleul  Intfgral 
r,immi  (1816),  p.  88,  and  in  vol.  ii.  of  his  Traite  dee 
function.  Fbnctione  EUiptique*  (1826),  p.  488.  LogM  r(x)  J 
is  given  from  x  =  1  to  2  at  intervals  of  .001  to 
12  places,  with  differences  to  the  third  order.  This  table  | 
is  reprinted  in  full  in  Schlomilch,  Analutieehe  Btudien  ( 1848),  I 
p.  183;  an  abridgment  in  which  the  arguments  differ  by 
M  occurs  in  De  Morgan,  Diff.  and  Int.  Cole.,  p.  587.  The 
last  figures  of  the  values  omitted  are  also  supplied,  so  that 
tiie  fall  table  can  be  reproduced.  A  seven -place  abridg- 
ment without  differences)  is  published  in  Bert  rand,  Gal- 
as' Integral  (1870),  p.  285,  and  a  six-figure  abridgment  in 
Williamson,  Integral  Caleulu*  (1864),  p.  169.  In  vol.  i.  of 
his  Ezercice*  (1811),  Legendre  had  previously  published  a 
seven-place  table  of  log^I^x),  without  differences. 
Tahiti  connected  tcith  Elliptic  Function*. — Legendre  calcu- 
lated elaborate  tables  of  the  elliptic  integrals 
Elliptic  in  vol.  ii.  of  TraiU  dee  FoncHon*  EUiptiquee 
mactions.  (1826).  Denoting  the  modular  angle  by  $,  the 
amplitude  by  <*,  and  the  incomplete  integral  of 
tae  second  kind  by  E\  (?)  the  tables  are — (1)  logw  E  and 
!ofw  K  from  9=0°  to  90°  at  intervals  of  0.1°  to  12  or  14 
places,  with  differencea  to  the  third  order;  (2)  Ei{+)  and  F 
(#),the  modular  angle  being  45°  from  *=0°to90°at  In- 
tervals of  0.5°  to  12  places,  with  difference*  to  the  fifth 
order  ;  (3)  B,  (45°)  and  F  (45°)  from  #  =  0°  to  90°  at  inter- 
vals of  1°,  with  differences  to  the  sixth  order,  also  E  and 
K  for  the  same  arguments,  all  to  12  places;  (4)  £i(6)  and 
f[o)  for  every  degree  of  both  the  amplitude  and  the  argu- 
ment to  9  or  10  places.  The  first  three  tables  had  been 
pnhlished  previously  in  vol.  iii.  of  the  Exercicee  de  Caleul 
lylryrol  (1816). 

TabU*  involving  q.— Verb u  1st,  TraiU  dee  Fonciion*  EUip- 
tiquee (Brussels,  1841),  contains  a  table  of 

T*Uh>g"     ,08iologio        for  argument  •  at  intervals  of 

0.1°  to  12  or  .  14  places.  Jacob i,  in  Crelle't 
Journal,  vol.  xx vi.  p.  93,  gives  logM  q  from  •  =  0°  to  90°  at  in- 
tervals of  0°.l  to  5  places.  Meissel,  Sammlung  matkemntuicher 
TafeU,  i.  (Iseriohn.  I860),  consints  of  a  table  of  logw  q  at  in- 
>rvals  of  1'  from  #=0°  to  90°  to  8  places.  Olaisher,  in 
Month,  Not.  Soy.  Ait.  8oc,  vol.  xxxvil.  p.  372  (1877),  gives 
lag  y,  f  to  10  places  and  q  to  9  places  for  every  degree.  In 
Bertrand,  Caleul  Integral  (1870),  a  table  of  log,,,  q  from 
•=0°  to  90°  at  intervals  of  5'  to  5  places  is  accompanied  by 

tut  i 

tables  of  %   (7  and  logwlogJO  -  and  by  abridgments  of 

Legendre's  tables  of  the  elliptic  integrals.  Schlomilch. 
1  yrUenngcn  der  A<JW*n  Analyti*  (Brunswick,  1879),  p.  448, 
gives  a  small  table  of  logu  a  for  every  degree  to  5  places. 
levmririan  Coe firient*. — The  values  of  P*(x)  for  »=1,  2, 
3, ...  7  from  x  =  0  to  1  at  intervals  of  .01  are 
l  rgendrian  given  by  Olaisher,  in  Brit.  Aeeoc  Rep.  for  1879, 
creftclenta.  pp. r»4-57.   The  functions  tabulated  are  PHx\=- 
x.  P\x) = ,(3x»  - 1 ),  P*(x)  =  I  (5x»  -  3*),  P*(x)  =  i 
M -  30x*-r-3),  PHx)  =  t(63x»  -  70*»+15x).  P*(x)  =  M&lx*  - 
Vl05i«-5),  P'(r)=rV429*'-6^*4315z»-35«).  The 
'  ©eenr  in  connection  with  the  theory  of  interpola- 


tion, the 
ries. 

Bettel's  Function*. —  Bessd'a  original  table  appeared  I 
end  of  his  memoir  "  Untersuchung  des  plane- 
tarinchen  Theils  der  Stdrungen,  wclche  aua  der  Bcsxei's 
liewegung  der  Sonne  entatehen"  (in  Abh,  d.  functions. 
Berl.  Akad.,  1824;  reprinted  in  vol.  i.  of  his 
Abhandlungen,  p.  84).  It  gives  J0(x)  and  /i(x)  from  x  =  0  to 
3.2  at  intervals  of  .01.  More  extensive  tables  were  calcu- 
lated by  Hansen  in  "  Ermittelung  der  absoluteu  Stdrungen 
in  Ellipsen  von  beliebiger  Excentricitat  and  Neigung"  (in 
Schriften  der  Sternuxtrte  Seeberg,  part  i.,  Gotba,  1843).  They 
include  an  extension  of  Bessel's  original  table  to  x  =  20, 
besides  smaller  tables  of  J»(x)  for  certain  values  of  n  as  far 
as  n =28,  all  to  7  places.  Hansen's  table  was  reproduced  by 
Schlomilch,  in  Zeitechr.  fur  Math.,  vol.  ii.  p.  158,  and  by 
Lommel,  Studio*  uber  die  BetoeV  teken  Functionen  (Leipsic, 
1868),  p.  127.  Hansen's  notation  is  slightly  different  from 
Bessel's :  the  change  amounts  to  halving  each  argument. 
Schlomilch  gives  the  table  in  Hansen's  form ;  Lommel  ex- 
presses it  in  Bessel's. 

Sine,  Ooeine,  Exponential,  and  Logarithm  Integral*,— The, 

 dx, 

,    *          Sine.  etc.. 
/"coax.    /*'  C  J    /*  dx  .         .  integral*. 

/   -dx,  I  — dx,  I  ,       ,  which  aro  de- 

J  m    x      J x  Jclogz 

noted  by  the  functional  signs  Six,  Cix,  Eix,  lix  respect- 
ively. Soldner,  T Marie  tt  TabU*  cPune  NouveUe  Function 
Trantcendante  (Munich,  1809),  gave  the  values  of  li  x  from 
x=0  to  1  at  intervals  of  .1  to  7  places,  and  thence  at  various 
intervals  to  1220  to  5  or  more  places.  This  table  is  re- 
printed in  De  Morgan's  Diff.  and  Int.  Chic.,  p.  662.  Bret- 
achneider,  in  Orunert'e  Archiv,  vol.  iii.  p.  33,  calculated  Ei 
(±x),  8ix,  Cix  for  x  =  l,  2,...  10  to 20  places,  and  sabse- 

Suently  (in  Schlomilch's  Zeiteehrifl,  vol.  vl.)  worked  out 
le  values  of  the  same  functions  from  x=0  to  1  at  intervals 
of  .01  and  from  1  to  7.5  at  Intervals  of  .1  to  10  places.  Two 
tracts  by  L.  Stenbcrg,  Tabulrn  Logarithm*  Integrati*  (Malnio, 
part  i.  1861  and  part  ii.  1867),  give  the  values  of  li  10*  from 
x=- 15  to  3.5  at  intervals  of  .01  to  18  places.  Olaisher,  in 
Phil.  Trane.,  1870,  n.  367,  gives  El  (±x), Six, Cix  from  x=0 
to  1  at  intervals  or  .01  to  18  places,  from  i  =  1  to  5  at  inter- 
vals of  .1  and  thence  to  15  at  intervals  of  unity,  and  for 
x=20  to  11  places,  besides  seven-place  tables  of  Six  and  Ci  x 
and  tables  of  their  maximum  and  minimum  values.  See 
also  Bellavitls,  "Tavole  Numeriche  Logaritmo-Integrale  " 
(a  paper  in  Memoir*  of  the  Venetian  Institute,  1874).  Bcssel 
calculated  the  values  of  li  1000,  li  10,000,  li  100,000,  li 
200,000, . . .  li  600,000,  and  li  1,000,000  (see  Abhandltmaen, 
vol.  ii.  p.  339).  In  Olaisher,  Factor  Table  for  the  Sixth 
Million  ami.  I  ill.,  the  values  of  li  x  are  given  from  i  =  0  to 
9,000,000  at  intervals  of  50,000  to  the  nearest  integer. 

Value*  of  f\-*dxand  e+f\-*dx. — These  functions 

are  employed  in  researches  connected  with  re-  Values  of 
fractions,  theory  of  errors,  conduction  of  heat,     >«  _ 

etc.    Let  fae'*>dx  and        0-x*dx  be  de-  Jo  e  dx 

noted  by  Erf  x  and  Erfc  x  respectively,  stand- 
ing  for,  "  error  function  "  and  "  error  function«y.  «~*dx. 
complement,"  so  that  Erf  x-f  Erfe  x=\\'w 
(PhiL  Mag.,  Dec  1871 ;  it  has  since  been  found  convenient 
to  transpose  as  above  the  definitions  of  Erf  and  Erfc).  The 
tables  of  the  functions,  and  of  the  functions  multiplied  by 
«**,  are  aa  follows.  Kramp,  Analgee  dee  Refraction*  (Stras- 
burg,  1798),  has  Efrc  x  from  x  =0  to  3  at  intervals  of  .01  to  8 
or  more  places,  also  logw  (Erfc  x)  and  Iogt«  («*Erfc  x)  for 
the  same  values  to  7  places.  Bessel,  Fundnmenta  Aitronomim 
(Konlgsberg,  1818).  has  logi8  (***Erfc  x)  from  x  =  0  to  1  at 
intervals  of  .01  to  7  places,  likewise  for  argument  logw  x, 
the  arguments  increasing  from  0  to  1  at  intervals  of  .01. 
lA'gendre,  Traiti  dee  Fonction*  Elliptique*  (1826),  vol.  ii.  p. 
520,  contains  r(i,s~  ),  that  is,  2  Erfc  x  from  x  =  0  to  .5  at 
intervals  of  .01  to  10  places.  Encke. 


for  1834,  prints  \  v  Erf  x  from  x  =  0  to  2  at  intervals  of  .01 
2 

to  7  places  and  y/w  Erf  (px)  from  x  =  0  to  3.4  at  intervals  of 
.01  and  thence  to  5  at  intervals  of  .1  to  5  places,  p  being 
.476WOO.  Olaisher,  in  PhU.  Mag.,  December  has  cal- 
culated Erfc  x  from  x  =  3  to  4.5  at  intervals  of  .01  to  11, 13, 
or  14  places.  Encko's  tables  and  two  of  Kramp's  were  re- 
printed in  the  Encyclopedia  Metropolitan*,  art.  "Proba- 
bilities." 

Table*  of  Integrate,  not  Numerical. — Meyer  Hirsch,  Integral- 
tafeln  (1810;  Eng.  trans.,  1823*.  and  Minding,  Intcgrallaftln 
(Berlin,  1849),  give  values  of  indefinite  integrals  and  for- 
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of  redaction ;  both  are  useful  and  valuable  works. 
De  Haau,  SonveUe*  Table*  d'lnUgrale*  Dtfinie* 
m'riSS"       (Wden,  1867),  is  a  quarto  volume  of  727 
integrals      P**««  containing  evaluations  of  definite  integ- 
rals,  arranged  in  4HT>  tables.   The  first  edition 
appeared  in  vol.  It.  of  the  Trantactions  of  the  Amsterdam 
Academy  of  Sciences.   This,  though  not  so  full  and  accurate 
as  the  second  edition,  gives  references  to  the  original  me- 
moirs in  which  the  different  integrals  are  considered. 
Table*  relating  to  the  Theory  of  Number*,— These  are  of  bo 
technical  a  character  and  so  numerous  that  a 
Theory        full  account  cannot  be  attempted  here.  The 
of  numbers,  reader  is  referred  to  Cayley's  paper  in  the  Brit. 

A**oe.  Rep.  for  1875,  where  a  full  description 
with  references  is  given.  Three  tables  may,  however,  be 
briefly  noticed  on  account  of  their  importance  and  because 
they  form  separate  volumes:  II)  Dcgen,  Canon  MHsMM 
(Copenhagen,  1817),  relates  to  the  indeterminate  equation 
y*-<u?  =  \  for  values  of  a  from  1  to  1000.  It  in  fact  gives 
the  expression  for  y  a  as  a  continued  fraction  ;  (2)  Jacohi, 
Canon  ArithmeticH*  (Berlin,  1839),  is  a  quarto  work  contain- 
ing 240  pages  of  tables,  where  we  And  for  each  prime  up  to 
1000  the  numbers  corresponding  to  given  indices  and  the 
indices  corresponding  to  given  numbers,  a  certain  primitive 
root  (10  is  taken  whenever  it  is  a  primitive  root)  of  the 
prime  being  selected  as  base  ;  (3)  Rcuschle,  Tafebt  completer 
Primsahlen,  welche  au*  M'.«.  ■  iter  Einheit  gebildet  find  ( Ber- 
lin, 1875),  includes  an  enormous  mass  of  results  relating  to 
the  higher  complex  theories.  A  table  of  x(n).  where  x(n) 
denote*  the  sum  of  the  complex  numbers  which  have  n  for 
their  norm  fur  primes  up  to  u  =  13.000  (cf.  Quart.  Journ.,  vol. 
xx.  p.  152),  has  been  published  since  the  date  of  Cayley's 
report.  Some  tables  that  belong  to  the  theory  of  numbers 
have  been  described  above  under  "  Factor  Tables"  (p.  7). 

Bihlu^jrapHy  —  Full  bibliographical  and  historical  Information 
relating  to  tables  is  collected  In  Brit.  Aw>e.  Rep.  for  1873,  p.  6 
The  principal  works  are :  — Hellbronner.  Hintitria  Maihemn*  (Leln- 
sic.  1742).  the  arithmetical  portion  being  at  the  end  ;  Schelbel. 
Kinleitung  Mr  malhemati*chen  Burhnkenittui**  (  Hreslau,  1771-84); 
Kitstner.  tjrtehirhtr  drr  Malhematik  (Uottlngen,  1796-1800),  vol.  ill. ; 
Murhard,  RiMathecn  Mathrmatica  (Lelpslc,  1797-1804).  vol.  11.  ; 
Rogg,  Bibliothera  Mathematiea  (Tubingen,  1830),  and  continuation 
from  1830  to  1854  by  Sohnke  (Lclpsic  and  London.  18*4) :  Lalande, 


itlbiiotfraphie  Amtrvrwmique  (Parts,  1803),  a  separate  Index  on  p. 
960.  A  great  deal  of  accurate  information  upon  early  tables  is 
given  by  Delambre,  llletoire  de  t AtOanamie  Moderne  (Paris,  1821), 


vol.  I.;  and  Nos.  xix.  and  xx.  of  Huttou's  Hnthematical  Tra 
(1812).  For  a  complete  list  of  logarithmic  tables  of  all  kinds  from 
1614  to  1802,  see  De  Haan.  "  lets  over  Logarithmentafels,'  in  Ver- 
tlaim  en  Mtdedeetingen  der  Koning.  Akad.  van  n'etennehnpprn  (Am- 
sterdam. Invj..  pt.  xlv.  De  Morgan's  article  "Tables,"  which  ap- 
peared first  in  the  /Vjrny  Ct/rlopiedia,  and  afterwards  wltb  addi- 
tions in  the  Knatith  CyrUtpsntia.  gives  not  only  a  good  deal  of 
bibliographical  information  but  also  an  account  of  tables  relating 
to  life  assurance  and  annuities,  astronomical  tables,  commercial 
tables,  etc.  {j.  w.  l.  u.) 

TABOO  (also  written  Tabu  and  Tapu)  is  the  name 
given  to  a  system  of  religious  prohibitions  which 
attained  ita  fullest  development  in  Polynesia  (from 
Hawaii  to  New  Zealand;  see  vol.  xix.  p.  439-40),  hut  of 
which  under  different  names  traces  may  be  discovered 
in  most  parts  of  the  world. 

The  word  "  taboo  "  is  common  to  the  different  dia- 
lects of  Polynesia,  and  is  perhaps  derived 
Meaning.  from  ta,  "  to  mark,"  and  »w,  an  adverb  of 
intensity.  The  compound  word  "taboo" 
(tapu)  would  thus  originally  mean  "marked  thor- 
oughly." Its  ordinary  sense  is  "sacred."  It  does  not, 
however,  imply  any  moral  quality,  but  only  "a  con- 
nection with  the  gods  or  a  separation  from  ordinary 
purposes  and  exclusive  appropriation  to  persons  or 
things  considered  sacred  ;  sometimes  it  means  devoted 
as  by  a  vow."  Chiefs  who  trace  their  lineage  to  the 
gods  are  called  arii  tabu,  "chiefs  sacred,"  and  a  tem- 
ple is  called  a  wahi  tabu,  "  place  sacred."  The  con- 
verse of  taboo  is  mxi  (in  Tonga  qnoftxfa),  which  means 
"  general "  or  " common."  Thus  the  rule  which  for- 
bade women  to  eat  with  men,  as  well  as,  except  on 
special  occasions,  to  eat  any  fruits  or  animals  offered 
in  sacrifice  to  the  gods,  was  called  St  tabu,  "  eating 
sacred  "j  while  the  present  relaxation  of  the  rule  is 
called  at  boo,  eating  generally,  or  having  food  in  com- 
mon.  Although  it  was  employed  for  civil  as  well  as 
religious  purposes,  the  taboo  was  essentially  a  relig- 
ious observance.  In  Hawaii  it  could  be  imposed  only 
by  priests ;  but  elsewhere  in  Polynesia  kings  and 
chiefs,  and  even  to  a  certain  extent  ordinary  individu- 
als, exercised  the  same  power.    The  strictness  with 


which  the  taboo  was  observed  depended  largely  on  the 
influence  of  the  person  who  imposed  it :  it  he  was  a 
great  chief  it  would  not  be  broken ;  but  a  powerful 
man  often  set  at  nought  the  taboo  of  an  infenor. 

A  taboo  might  be  general  or  particular,  permanent 
or  temporary.    A  general  taboo  applied, 
e.  g. ,  to  a  whole  class  of  animals ;  a  particu-  5?AtnX 
lar  taboo  was  confined  to  one  or  more  indi-  xtefiu 


viduals  of  the  class.  Idols,  temples,  the 
persons  and  names  of  kings  and  of  mem- 
bers of  the  royal  family,  the  persons  of  chiefs  and 
priests,  and  the  property  (canoes,  houses,  clothes,  etc), 
of  all  these  classes  of  persons  were  always  taboo  or 
sacred.  By  a  somewhat  arbitrary  extension  of  this 
principle  a  chief  could  render  taboo  to  (i.e.,  in  favor 
of)  himself  anything  which  took  his  fancy  by  merely 
calling  it  by  the  name  of  a  part  of  his  person.  Thus, 
if  he  said  "That  axe  is  my  backbone,"  or  "is  my 
head,"  the  axe  was  his;  if  he  roared  out  "That 
canoe  I  my  skull  shall  be  the  baler  to  bale  it  out,"  the 
canoe  was  his  likewise.  The  names  of  chiefs  and  still 
more  of  kings  were  taboo,  and  could  not  be  uttered. 
If  the  name  of  a  king  of  Tahiti  was  a  common  word 
or  even  resembled  a  common  word,  that  word  dropped 
out  of  use  and  a  new  name  was  substituted  for  it. 
Thus  in  course  of  time  most  of  the  common  words  in 
the  language  underwent  considerable  modifications  or 
were  entirely  changed. 

Certain  foods  were  permanently  taboo  to  {i.e.,  in 
favor  of  or  for  the  use  of)  gods  and  men, 
but  were  forbidden  to  women.  Thus  in  Ha-  uon. 
waii  the  flesh  of  hogs,  fowls,  turtle,  and 
several  kinds  of  fish,  cocoa-nuts,  and  nearly  everything 
offered  in  sacrifice  were  reserved  for  gods  and  men,  and 
could  not,  except  in  special  cases,  be  consumed  by 
women.   In  the  Marquesas  Islands  human  flesh 


tabooed  from  women.  Sometimes  certain  fruits,  ani- 
mals, and  fish  were  taboo  for  months  together  from  both 
men  and  women.  In  the  Marquesas  houscB  were  tabooed 
against  water :  nothing  was  washed  in  them  ;  uo  drop 
of  water  might  be  spilled  in  them.  If  an  island  or  a 
district  was  tabooed,  no  eauoe  or  person  might  ap- 
proach it  while  the  taboo  lasted;  if  a  path  was 
tabooed,  no  one  might  walk  on  it  Seasons  generally 
kept  taboo  were  the  approach  of  a  great  religious 
ceremony,  the  time  of  preparation  for  war,  and  the 
sickness  of  chiefs.  The  time  during  which  they  lasted 
varied  from  years  to  months  or  days.  In  Hawaii  there 
was  a  tradition  of  one  that  lasted  thirty  years,  during 
which  men  might  not  trim  their  beards,  etc._  A  com- 
mon period  was  forty  days.  A  taboo  was  either  com- 
mon or  strict.  During  a  common  taboo  the  men  were 
only  required  to  abstain  from  their  ordinary  occupa- 
tions and  to  attend  morning  and  evening  prayers,  nut 
during  a  strict  taboo  every  fire  and  light  on  the  island 
or  in  the  district  was  extinguished ;  no  canoe  was 
launched ;  no  person  bathed ;  no  one,  except  those 
who  had  to  attend  at  the  temple,  was  allowed  to  be 
seen  out  of  doors  ;  no  dog  might  bark,  no  pig  grunt, 
no  cock  crow.  Hcnoe  at  these  seasons  thev  tied  up 
the  mouths  of  dogs  and  pigs,  and  put  fowls  under  a 
calabash  or  bandaged  their  eyes.  The  taboo  was  im- 
posed either  by  proclamation  or  by  fixing  certain 
marks  (a  pole  with  a  bunch  of  bamboo  leaves,  a  white 
cloth,  etc.)  on  the  places  or  things  tabooed. 

The  penalty  for  the  violation  of  a  taboo  was  either  relig- 
ious or  civil.  The  religious  penalty  inflicted 
by  the  offended  atua*  or  spirits  generally  took  itftxw- 
the  form  of  a  disease:  the  offender  swelled  up  lation. 
and  died,  the  notion  being  that  the  atua  or  his 
emissary  (often  an  infant  spirit)  had  entered  into  him  and 
devoured  his  vitals.  Cases  are  on  record  in  which  persons 
who  had  unwittingly  broken  a  taboo  actually  died  of  terror 
on  discovering  their  fatal  error.  Chiefs  and  priests,  how- 
ever, could  in  the  case  of  involuntary  trangremions  perform 
certain  mystical  ceremonies  which  prevented  this  penalty 
from  taking  effect.  The  civil  penalty  for  breaking  a  taboo 
varied  in  severity.  In  Hawaii  there  were  police  officers 
appointed  by  the  king  to  see  that  the  taboo  was 
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and  rvc .-ry  breach  of  it  was  punished  with  death,  anleas  the 
offender  had  powerful  friends  in  the  persona  of  priest*  or 
chiefs.  Elsewhere  the  punishment  was  milder;  in  Fiji 
(which,  however,  is  Melanesian)  death  was  rarely  inflicted, 
bnt  the  delinquent  wm  robbed  and  his  gardens  despoiled. 
In  N'ew  Zealand  this  judicial  robbery  was  reduced  to  a  sys- 
tem. Ko  sooner  was  it  known  that  a  man  bad  broken  a 
taboo  than  all  bin  friends  and  acquaintances  swarmed  down 
on  him  and  carried  off  whatever  they  could  lay  hands  on. 
Under  this  system  (known  as  swim)  property  circulated 
with  irreat  rapidity.  If,  e.g.,  a  child  fell  into  the  fire,  the 
father  was  robbed  of  nearly  all  he  possessed.' 
Besides  the  permanent  and  the  artificially  created  taboos 

Thing* 


t  Thus  all  persons 
and  were  removed 


in  tho  bush ;  if  they 
16  house  was  tabooed 
childbirth  were  taboo,  and  so 
before  marriage 
have  as  many  lovers  as  they  chose ;  but 
strictly  tabooed  to  their  husbands 


who  handled  tho  body  or  bones  of  a 
In  Tonga  a  coi 
for  ten 


incurred  by  all 
dead  person  or 

1  a  dead  chief  was  tabooed  for  ten  lunar 
1  a  dead  chief  was  tabooed  for 
i  to  five  months  according  to  the  rank  of  the  de- 
li and  in  New  Zealand  a 
canoe  which  had  carried  a  corpse  was  never  afterwards 
used,  but  was  drawn  on  shore  and  painted  red.  Bed  was 
the  taboo  color  in  New  Zealand ;  in  Hawaii,  Tahiti,  Tonga, 
and  Samoa  it  was  white.  In  the  Marquesas  a  man  who  had 
(lain  an  enemy  was  taboo  for  ten  dayB:  he  might  have  no 
intercourse  with  his  wife  and  might  not  meddle  with  fire  ; 
be  had  to  get  some  one  else  to  cook  for  him.  A  woman  en- 
caged in  the  preparation  of  cocoa-nut  oil  was  taboo  for  five 
days  or  more,  during  which  she  might  have  no  intercourse 
with  men.  A  tabooed  person  might  not  eat  his  food  with 
his  bands,  but  was  fed  by  another  person ;  if  he  could  get  no 
one  to  feed  him,  he  bad  to  go  down  on  his  knees  and  pick 
op  his  food  with  his  mouth,  holding  his  bands  behind  him. 
A  chief  who  was  permanently  taboo  never  ate  in  his  own 
brnose  but  always  in  the  open  air,  being  fed  by  one  of  his 
wires,  or  taking  his  food  with  the  help  of  a  fern  stalk  so  as 
sot  to  touch  his  head  with  his  hands;  food  left  by  him 
was  kept  for  him  in  a  sacred  place;  any  other  person  eating 
«f  it  was  supposed  to  die  immediately.  A  man  of  any 
•landing  could  not  carry  provisions  ou  his  back  j  if  he  did 
•o  they  became  taboo  and  were  useless  to  any  one  bat  him- 
felf.  For  the  taboo  was  communicated  as  it  were  by  infec- 
tion to  whatever  a  tabooed  person  or  thing  touched-  This 
rale  applied  in  its  fullest  force  to  the  king  and  qneen  of 
Tahiti.  The  ground  they  trod  on  became  sacred ;  if  they 
entered  a  boose,  it  became  taboo  to  them  and  had  to  be 
abandoned  to  them  by  its  owner.  Hence  special  houses 
were  set  apart  for  them  on  their  travels,  and,  except  in  their 
hereditary  districts,  they  were  always  carried  on  men's 
•boulders  to  prevent  them  touching  the  ground.  Elsewhere, 
as  in  New  Zealand,  this  role  was  not  carried  out  so  strictly. 
Bat  even  in  New  Zealand  the  spots  on  which  gTeat  chiefs 
rated  during  a  journey  became  taboo  and  were  surrounded 
with  a  fence  of  basket-work.  The  head  and  hair,  especially 
of  a  chief,  were  part  icularly  taboo  or  sacred ;  to  touch  a 
man's  head  was  a  gross  insult.  If  a  chief  touched  his  own 
head  with  bis  fingers  he  had  immediately  to  apply  them  to 
hit  nose  and  snuff  np  the  sanctity  which  they  had  abstrac- 
ted from  his  head.  The  cutting  of  a  chief's  hair  was  a  sol- 
emn ceremony ;  the  severed  locks  were  collected  and  bnried 
in  a  sacred  place  or  hung  up  on  a  tree.  If  a  drop  of  chiefs 
blood  fell  upon  anything,  that  thing  became  taboo  to  him, 
>.»,  was  his  property.  If  he  breathed  on  a  fin*,  it  became 
Mcred  and  could  not  be  used  for  cooking.  In  his  house  no 
(ire  conld  under  any  circumstances  be  used  fur  cooking ;  no 
woman  could  enter  his  house  before  a  certain  service  had 
been  gone  through.  Whatever  a  new-born  child  touched 
to-cainc  taboo  to  ( i.e.,  in  favor  of )  the  child.  The  law  which 
separated  tabooed  persons  and  things  from  contact  with 
food  was  especially  strict.  Hence  a  tabooed  or  sacred 
perton  onght  not  to  leave  his  comb  or  blanket  or  anything 
which  had  touched  his  head  or  back  (for  tho  back  was  also 
particularly  taboo)  in  a  place  where  food  had  been  cooked ; 
and  in  drinking  he  was  careful  not  to  touch  the  vessel  with 
bit  hands  or  lips  (otherwise  the  vessel  became  taboo  and 

1  The  origin  of  this  custom  may  perhaps  be  discerned  In  a  cus- 
tom uf  the  Dieri  tribe. South  Australia  Among  them.if  a  child 
■wets  with  an  accident,  all  its  relations  Immediately  get  their 
*i*ads  broken  with  sticks  or  boomerangs  till  the  blood  flows 
d"wn  their  face*,  this  surgical  operation  being  supposed  to 
U»*  child-*  pain  (Satin  Tribe*  o/  &  Australia,  p.  2«M. 


could  not  be  used  by  any  one  else),  but  to  have  the  liquid 
shot  down  his  throat  from  a  distance  by  a  second  person. 

There  were  various  ceremonies  by  which  a  taboo  could 
be  removed.  In  Tonga  a  person  who  had  be- 
come taboo  by  touching  a  chief  or  anything  Removal 
belonging  to  him  could  not  feed  himself  till  he  of  taboo, 
had  got  rid  of  the  taboo  by  touching  the  soles 
of  a  superior  chief's  feet  with  his  hands  and  then  rinsing 
his  hands  in  water,  or  (if  water  was  scarce)  rubbing  them 
with  the  juice  of  the  plantain  or  banana.  But,  if  a  man 
found  that  he  had  already  (unknowingly)  eaten  with 
tabooed  hands,  he  sat  down  before  a  chief,  took  op  the  foot 
of  the  latter,  and  pressed  it  against  his  stomach  to  coun- 
teract the  effect  of  the  food  inside.  In  New  Zealand 
a  taboo  could  be  taken  off  by  a  child  or  grandchild.  The 
tabooed  person  touched  the  child  and  took  drink  or  food 
from  its  hands ;  the  man  was  then  free,  bnt  the  child  was 
tabooed  for  the  rcstof  the  day.  A  Maori  chief  who  became 
taboo  by  touching  the  sacred  head  of  his  child  was  disin- 
fected, so  to  speak,  as  follows.  On  the  following  day  (tho 
ceremony  could  not  be  performed  sooner)  he  rubbed  his 
hands  over  with  potato  or  fern  root  which  had  been  cooked 
over  a  sacred  fire;  this  food  was  then  carried  to  the  head 
of  the  family  in  the  female  Kite,  who  ate  it,  whereupoi 
hands  became  noa.  The  taboo  was  removed  from  a 
born  child  in  a  somewhat  similar  manner.  The  father  t 
the  child  in  his  arms  and  touched  its  head,  back,  etc.,  witb 
some  fern  root  which  had  been  roasted  over  a  sacred  Arc; 
next  morning  a  similar  ceremony  was  performed  on  the 
child  by  its  eldest  relative  in  the  female  line ;  the  child  was 
then  woo,  i.e.,  free  from  taboo.  Another  mode  of  removing 
the  taboo  was  to  pass  a  consecrated  piece  of  wood  over  the 
right  shoulder,  round  the  loins,  and  back  again  over  the  left 
shoulder,  after  which  the  stick  was  broken  in  two  and 
either  buried,  or  burned,  or  cast  into  the  sea. 

Besides  the  taboos  already  described  there  were  others 
which  any  one  could  impose.  In  New  Zealand,  Prtv«t« 
if  a  man  wished  to  preserve  his  house,  crop,  5555 
garden,  or  anything  else,  he  made  it  taboo; 
similarly  he  could  appropriate  a  forest  tree  or  a  piece  of 
drift  timber,  etc.,  by  tying  a  mark  to  it  or  giving  it  a  chop 
with  his  axe.  In  Samoa,  for  a  similar  purpose  a  man  would 
set  up  a  representation  of,  e.g.,  a  sea  pike  or  shark,  believing 
that  any  one  who  meddled  with  property  thus  protected 
would  be  killed  by  a  sea  pike  or  shark  the  next  time  ho 
bathed.  Somewhat  similar  to  this  was  what  may  be  called 
the  village  taboo.  In  the  autumn  the  kvmera  (sweet 
potato)  fields  belonging  to  the  village  were  taboo  till  the 
crop  was  gathered,  so  that  no  stranger  could 


them  ;  and  all  persons  engaged  in  getting  in  the  crop  were 
tatKH>,  and  « 


could  therefore  for  the  time  engage  in  no  other 
occupation.  Similar  taboos  were  laid  on  woods  during  the 
hunting  season  and  on  rivers  daring  the  fishing  season. 

On  looking  over  the  various  taboos  mentioned  above 
we  are  tempted  to  divide  them  into  two  cias«- 
general  classes, — taboos  of  privilege  and  fication. 
taboos  of  disability.  Thus  the  taboo  of 
chiefs,  priests,  and  temples  might  be  described  as  a 
privilege,  while  the  taboo  imposed  on  the  sick  and  on 
persons  who  had  come  in  contact  with  the  dead  might 
be  regarded  as  a  disability  ;  and  we  might  say  accord- 
ingly that  the  former  rendered  persons  and  things 
sacred  or  holy  .while  the  latter  rendered  them  unclean 
or  accursed.  But  that  no  such  distinction  ought  to  be 
drawn  is  clear  from  the  fact  that  the  rules  to  be  ob- 
served in  the  one  case  and  in  the  other  were  identical. 
On  the  other  hand,  it  is  true  that  the  opposition  of 
sacred  and  accursed,  clean  and  unclean,  which  plays  so 
important  a  part  in  the  later  history  of  religion,  did 
in  tact  arise  by  differentiation  from  the  single  root  idea 
of  taboo,  which  includes  and  reconciles  them  both  and 
by  reference  to  which  alone  their  history  and  mutual 
relation  are  intelligible. 

The  original  character  of  the  taboo  must  be  looked 
for  not  in  its  civil  but  in  its  religious  ele- 
ment. It  was  not  the  creation  of  a  legisla- 
ture but  the  gradual  outgrowth  of  ani- 
mistic beliefs,  to  which  the  ambition  and 
avarice  of  chiefs  and  priests  afterwards  gave  an  ar- 
tificial extension.  But  in  serving  the  cause  of  avarice 
and  ambition  it  subserved  the  progress  of  civilization, 
by  fostering  conceptions  of  the  rights  of  property  and 
the  sanctity  of  the  marriage  tie, — conceptions  which 
in  time  grew  strong  enough  to  stand  by  themselves 
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and  to  fling  away  the  crutch  ot  superstition  which  in 
earlier  days  had  been  their  sole  support.  For  we 
shall  scarcely  err  in  believing  that  even  in  advanced 
societies  the  moral  sentiments,  in  ho  far  as  they  are 
merely  sentiments  and  are  not  based  on  an  induction 
from  experience,  derive  much  of  their  force  from  an 
original  system  of  taboo.  Thus  on  the  taboo  were 
grafted  the  golden  fruits  of  law  and  morality,  while 
the  parent  stem  dwindled  slowly  into  the  sour  crabs 
and  empty  husks  of  popular  superstition  on  which 
the  swine  of  modern  society  are  still  content  to 
feed. 
It 


Diffusion 
of  similar 


to  indicate  briefly  some  facts  which  point 
to  a  wide  diffusion  under  various  names  of 
customs  similar  to  the  taboo.  As  might 
have  been  expected,  the  taboo  is  found, 
though  in  a  less  marked  form,  among  the 
Micronesians,  Malays,  and  Dyaks,  all  of  whom  are 
ethnologically  connected  with  the  Polynesians.  In 
Micronesia  both  the  name  and  the  institution  occur  : 
the  inhabitants  of  certain  islands  are  forbidden  to  eat 
certain  animals  and  the  fruits  of  certain  trees ; 
temples  and  great  chiefs  are  tabooed  from  the  people ; 
any  one  who  fishes  must  previously  for  twenty-four 
hours  abstain  from  women  ; 1  in  conversing  with  women 
men  are  not  allowed  to  use  certain  words,  etc.  Again, 
the  Malays  have  the  custom,  though  apparently  not 
the  name.  In  Timor  and  the  neighboring  islands  the 
word  for  taboo  is  pamali  (or  pomali) ;  and  during  the 
long  festival  which  celebrates  a  successful  head-hunt 
the  man  who  has  secured  the  most  heads  is  pamali; 
he  must  not  sleep  with  his  wife  nor  eat  from  his  own 
hand,  but  is  fed  by  women,  fhmali  is  a  Javanese 
word,  and  had  originally  in  Java  and  Sumatra  the 
same  meaning  that  it  now  bears  in  Timor.  In  Celebes 
a  mother  after  childbirth  was  pamali  Amongst  the 
Dyaks  of  Borneo  the  pamali  (called  by  the  Land 
Dyaks  porikh)  is  regularly  practiced  at  the  planting 
or  rice,  harvest  home,  when  the  cry  of  the  gazelle  is 
heard  behind,  in  times  of  sickness,  after  a  death,  etc. 
At  the  harvest  home  it  is  observed  by  the  whole  tribe, 
no  one  being  allowed  to  enter  or  leave  the  village.  The 
house  where  a  death  has  taken  place  is  pamali  for 
twelve  days,  during  which  no  one  may  enter  it  and 
nothing  may  be  taken  out  of  it.  A  tabooed  Dyak  may 
not  bathe,  meddle  with  fire,  follow  his  ordinary  oc- 
cupation, or  leave  his  house.  Certain  families  are 
forbidden  to  eat  the  flesh  of  particular  animals,  as 
cattle,  goats,  and  snakes.  The  taboo  is  often  indicated 
by  a  bundle  of  spears  or  a  rattan.  The  Motu  of  New 
Guinea  also  have  the  taboo :  a  man  is  tabooed  after 
handling  a  corpse.  He  then  keeps  apart  from  his 
wife  ;  his  food  is  cooked  for  him  by  his  sister ;  and  he 
may  not  touch  it  with  his  hands.  After  three  days 
he  bathes  and  is  free.*  But  the  Motu  appear  to  be 
Walayo-Polynesians,  not  Mclanesians  proper.  How- 
ever, in  Melanesia  also  we  find  the  taboo.  It  flour- 
ished in  Fiji.  It  is  observed  in  New  Caledonia  in 
cases  of  death,  to  preserve  a  crop,  etc.  According  to 
the  Rev.  R.  H.  Codrington,  there  is  this distinctionbe- 
tween  the  Melanesian  and  tho  Polynesian  taboo,  that 
for  the  former  there  is  no  supernatural  sanction  :  the 
man  who  breaks  a  taboo  simply  pays  compensation  to 
the  person  on  whose  tabooed  property  he  has  trans- 
gressed. But  Mr.  R.  Parkinson  states  that  in  New 
Britain  (now  New  Pomerania)  a  person  who  violates 
a  taboo-mark  set  on  a  plantation,  tree,  etc.,  is  sup- 

rtd  to  be  "attacked  by  sickness  and  misfortune." 
go  through  the  similar  customs  observed  by  sav- 
ages all  over  the  world  would  be  endless ;  we  mav. 
however,  note  that  a  regular  system  of  taboo  is  said 
to  exist  among  some  of  the  wild  tribes  of  the  Naga 

'  For  other  examples  of  taboos  (especially  injunctions  to  conti- 
nence) anions  various  peoples  in  connection  with  fishing,  hunt- 
ing, and  trading,  we  Turner.  Samoa,  p.  319  ;  Aytnonler.  S<*e»  tur 
to.  Iaoi.  pp.  21  to.,  26.  26.  113.  HI ;  \V.  Powell.  Wandmng*  in  a 
Wild  Country,  p.  207  j  RrjwH  «/  Intf-matiunui  Expedition  to  Point 
Barrow,  Alaska,  p.  39,  Washington,  1885. 

•  Journ.  Anthrop.  ln*t.,  vllt.  p.  370 


Hills  in  India,*  and  that  the  rules  not  to  touch  food 
with  the  hands  or  the  head  with  the  hands  are 
observed  by  tabooed  women  among  one  of  the  Fraser 
Lake  tribes  in  North  America.4  In  fact  some  of  the 
most  characteristic  features  of  taboo — the  prohibition 
to  eat  certain  foods  and  the  disabilities  entailed  by 
childbirth  and  by  contact  with  the  dead,  together  with 
a  variety  of  ceremonies  for  removing  these  disabilit  ies 
— have  been  found  more  or  less  amongst  all  primitive 
races.  It  is  more  interesting  to  mark  the  traces  of 
such  customs  among  civilized  peoples,  e.g.,  Jews, 
Greeks,  and  Romans. 

Amongst  the  Jews— (1)  the  vow  of  the  Nazarite 
(Num.  vi.  1-21)  presents  the  closest  re- 
semblance to  the  Polynesian  taboo.  The  u\?j"£a! 
meaning  of  the  word  Nazarite  is  "one 
separated  or  consecrated,"  and  this,  as  we  saw  (p.  20), 
is  precisely  the  meaning  of  taboo.  It  is  the  head  of 
the  Nazarite  that  is  especially  consecrated  (v.  7.  "  his 
separation  unto  God  is  upon  his  head  "  ;  v.  9,  "defile 
the  head  of  his  separation  "  :  v.  11,  "shall  hallow  his 
head"),  and  so  it  was  in  the  taboo.  The  Nazarite 
might  not  partake  of  certain  meats  and  drinks,  nor 
shave  his  head,  nor  touch  a  dead  body, — all  rules  of 
taboo.  If  a  person  died  suddenly  beside  him,  this 
was  said  to  "defile  the  head  of  his  separation,"  and 
the  same  effect,  expressed  in  the  same  language,  would 
apply  to  a  tabooed  Polynesian  in  similar  circumstances. 
Again,  the  mode  of  terminating  the  vow  of  the  Naza- 
rite corresponds  with  the  mode  of  breaking  a  taboo. 
He  shaveo  his  head  at  the  door  of  the  sanctuary  and 
the  priest  placed  food  in  his  hands,  either  of  which 
acts  would  have  been  a  flagrant  violation  of  a  Poly- 
nesian taboo.  (2)  Some  of  the  rules  for  the  observ- 
ance of  the  Sabbath  arc  identical  with  rules  of  strict 
taboo ;  such  arc  the  prohibitions  to  do  any  work,  to 
kindle  a  fire  in  the  house,  to  cook  food,  and  to  go  out  of 
doors  (Exod.  xxxv.  2,  3 ;  xvi.  23,  291.  The  Essenes 
Btrictly  observed  the  rules  to  cook  no  food  and  light  no 
fire  on  the  Sabbath  (Josephus.  Bell  Jud.,  ii.  8,  91. 
(3)  Any  one  who  touched  a  dead  body  was  "  unclean  ' 
for  seven  days ;  what  he  touched  became  unclean,  and 
could  communicate  its  unclean ness  to  any  other  person 
who  touched  it.  At  the  end  of  seven  days  the  unclean 
person  washed  his  clothes,  bathed  himself,  and  was 
clean  (Num.  xix.  11,  14,  19,  22).  In  Polynesia,  as  we 
have  seen,  any  one  who  touched  a  dead  body  was 
taboo ;  what  he  touched  became  taboo,  and  could 
communicate  the  infection  to  any  one  who  touched  it ; 
and  one  of  the  ceremonies  for  getting  rid  of  the  taboo 
was  washing.  (4)  A  Jewish  mother  after  childbirth 
was  unclean  (Lev.  xii. ) ;  a  Polynesian  mother  was 
taboo.  (5)  A  great  many  animals  were  unclean,  and 
could  infect  with  their  uncleanness  whatever  they 
touched  ;  earthen  vessels  touched  by  certain  of  them 
were  broken.  Certain  animals  were  taboo  in  Poly- 
nesia, and  utensils  which  had  contracted  a  taint  of  taboo 
were  in  some  cases  broken. 

Amongst  the  Greeks  a  survival,  or  at  least  a  rem- 
iniscence, of  a  system  of  taboo  is  perhaps 
to  be  found  in  certain  applications  of  the 
epithets  "sacred"  and  "divine"  in 
Homer.  Thus  a  king  or  a  chief  is  sacred  (itp'j  icTiyA*- 
H&xoto,  Od.,  ii.  409,  xviii.  405,  etc;  Irpbv  fitvof  'A?uu- 
v6ow,  Od.,  vii.  167,  viii.  2,  etc.)  or  divine  (<&or 
'OAvoeei-c,  etc.  ;  "OAvooyor  Otlaw,  II.,  li.  335,  etc.  :  Beiup 
fiaai7i)uvt  Od. ,  iy.  691 );  his chariot  is  sacred  (11, 
xvii.  464),  and  his  house  is  divine  (Od.,  iv.  43).  An 
army  is  sacred  ( Od. ,  xxiv.  81 ),  and  so  are  sentinels  ou 
duty  (11.,  x.  56 ;  xxiv.  681).  This  resembles  the  war- 
taboo  of  the  Polynesians;  on  a  warlike  expedition  all 
Maori  warriors  are  taboo,  aud  the  permanent  personal 
taboo  of  the  chiefs  is  increased  twofold  :  they  are 
1 1  tabooed  an  inch  thick. "  The  Jews  also  seem  to  have 
had  a  war-taboo,  for  when  out  on  the  war-path  they 

1  Journ.  Anthrop.  In*.,  at.  p.  71 ; 
of  Bengal,  p.  43. 
•  Journ.  Anthrop.  JntL,  vll.  p.  206. 
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from  women  (1  Sam.  xxi.  4, 5), — a  rule  strict ly 
observed  by  Maori  warriors  on  a  dangerous  expedition. 
The  Dank,  who  with  the  kindred  Siah  Posh  K&firs 
on  the  southern  slopes  of  the  Hindu  Kush — tribes 
which  probably  of  all  Aryan  peoples  retain  a  social 
state  most  nearly  approximating  to  that  of  the  primi- 
tive Aryans — abstain  from  sexual  intercourse  during 
the  whole  of  the  fighting  season,  from  May  to  Sep- 
tember; and  "victory  to  the  chastest  "  is  said  to  be 
a  maxim  of  all  the  fighting  tribes  from  the  Hindu 
Kush  to  Albania.1   The  same  rule  of  continence  in 
war  is  observed  by  some  Indian  tribes  of  North 
America.'  In  Homer  a  fish  is  sacred  (II.,  xvi.  407), 
tod  Plato  points  out  that  during  a  campaign  the 
Homeric  warriors  never  ate  fish  (Ren.,  404  B).  Even 
in  time  of  peace  the  men  of  Homer  s  day  only  ate  fish 
when  reduced  to  the  verge  of  starvation  ( Od. ,  iv.  363  $q. ; 
xii.  329  «?.).    The  Siah  Posh  K&firs  refuse  to  eat  fish, 
although  their  rivers  abound  in  it.'    The  Hindus  of 
Vedic  times  appear  not  to  have  eaten  fbh.'   It  is 
probable,  therefore,  that  among  the  early  Aryans,  as 
anion?  primitive   peoples  in  various  parts  of  the 
world,  the  eating  of  fish  was  tabooed.   Again,  the 
threshing-floor,  the  winnowing-fan,  and  meal  are  all 
sacred  (77.,  v.  499;  H.  Merc.,  21,  63;  H.,  xi.  631). 
Similarly  in  New  Zealand  a  taboo  was  commonly  laid 
on  places  were  farming  operations  were  going  on ; 
and  among  the  Basutos,  before  the  corn  on  the  thresh- 
ing-floor can  be  touched,  a  religious  ceremony  has  to 
be  performed,  and  all  "  defiled  '  persons  are  carefully 
kept  from  seeing  it.5   Although  the  Homeric  folk  ate 
swine,  the  epithet  "divine"  commonly  applied  to  a 
swineherd  in  Homer  may  point  to  a  time  when  pigs 
were  sacred  or  tabooed.     In  Crete  pigB  were  certainly 
sacred  and  not  eaten  (Athenoeus,  376a),  and  apparently 
»t  Pessinus  also  (Pausaniaa,  vil  17,  10).  Amongst  the 
Jews  and  Syrians,  of  course,  pigs  were  tabooed ;  and 
it  was  a  moot  question  with  the  Greeks  whether  the 
Jews  abhorred  or  worshipped  pigs  (Plut.,  Quasi. 
Cmr.,  iv.  5).   The  pigs  kept  in  the  great  temple  at 
Hierapolis  were  neither  sacrificed  nor  eaten ;  some 
people  thought  that  they  were  sacred,  others  that  they 
were  unclean,  ivayias  (L'ucian,  De  Dea  Syria,  54). 
Here  we  have  an  exact  taboo,  the  ideas  of  sacredness 
and  uncleanness  being  indistinguishable.  Similarly 
by  the  Ojibways  the  dog  is  regarded  as  "  unclean  and 
yet  as  in  some  respects  holy. '     The  divergence  of  the 
two  conceptions  is  illustrated  by  the  history  of  the  cow 
among  different  branches  of  the  Aryan  race  :  the 
Hindus  regard  this  animal  as  sacred  ;  the  Shin  caste 
among  the  Dards  hold  it  in  abhorrence.1   The  general 
word  for  taboo  in  Greek  is  ayor,  which  occurs  in  the 
sense  both  of  "  sacred  rices "  and  of  "pollution"; 
and  the  same  is  true  of  the  adjective  aytoc  and  of  the 
rare  adjective  avnyfa,  "tabooed"  (Bekker's  Aneedota 
(rnrca,  212,  32;  Ilarpocration,  i.v.  avaytir).  Usu- 
ally, however,  the  Greeks  discriminated  the  two  senses, 
ap*c  being  devoted  to  the  sense  of  "sacred"  and 
fwm  to  that  of  "unclean"  or  "accursed."  "To 
taboo"  is  dyiCeiv;  "to  observe  a  taboo "  is  iyvevttv; 
and  the  state  or  season  of  taboo  is  ayvtia  or  ayttrrtla. 
The  rules  of  the  Greek  iyveia  correspond  closely  to 
those  of  the  Polynesian  taboo,  consisting  in  "  purifi- 
-  washings,  and  sprinklings,  and  in  abstaining 


from  mourning  for  the  dead,  child-bed,  and  all  pollu- 
tions, and  in  refraining  from  certain  foods,"  etc. 

Amongst  the  Romans,  who  preserved  more  traces  of 
primitive  barbarism  than  the  Greeks,  the  flamen  dialis 

1  R*clux,  Nmtr.  Geog.  Vntv.,  tIU.  p.  136. 

•  Schoolcraft,  Indian  Tribe*,  iv.  p.  S3  :  Adair,  History  of  A  meri- 
ts* Indians,  p.  163.   Cp.  Morse,  Report  on  Indian  Affair*,  p.  130 
wd  Bancroft.  AVitfr*  kartt  of  tie  hieiltf  State*.  1  p.  189. 

1  Ephinstone,  Kingdom  rf  Oaubul.  11.  STU,  ed.  1S3S  ;  7oi<m.  Eth- 
**■        1.  p.  192. 

•  Zimmer.  Altindisehes  Lttxn,  p.  271. 
■  •  *<*lla.  The  Batutot,  p.  251  tq. 

'  Kohl.  k'itehi-Oami.  p.  38,  Eng.  trans. 

'  F.  I>rew,  The  Jummoo  and  Kashmir  Territorial,  p.  428  ;  Bid-  i 
Tribe*  of  the  Hindoo  Koosh,  p.  51. 

Laertiu*,  rill.  1.  33  .  op.  Plut..  Qutest.  Cbnv.,  v.  10.  | 


was  hedged  in  by  a  perfect  network  of  taboos.  He 
was  not  allowed  to  ride  or  even  touch  a 
horse,  nor  to  look  at  an  army  under  arms,  the  Koman? 
nor  to  wear  a  ring  which  was  not  broken, 
nor  to  have  a  knot  on  any  part  of  his  garments ;  no  fire, 
except  a  sacred  fire,  could  be  taken  out  of  his  house ; 
he  might  not  touch  or  even  name  a  goat,  a  dog,  raw 
meat,  beans,  and  ivy :  he  might  not  walk  under  a  vine ; 
the  feet  of  his  bed  had  to  be  daubed  with  mud  .  his  hair 
could  be  cut  only  bv  a  freeman,  and  his  hair  and  nails 
when  cut  had  to  be  buried  under  a  lucky  tree  ;  he  might 
not  touch  a  corpse,  etc.  His  wife,  the  flamimca, 
was  also  subject  to  taboos :  at  certain  festivals  she 
might  not  comb  her  hair :  if  she  heard  thunder,  she 
was  taboo  (fcriata)  till  she  had  offered  an  expiatory 
sacrifice.  The  similarity  of  some  of  these  rules  to  the 
Polynesian  taboo  iB  obvious.  The  Roman  fence  were 
periods  of  taboo  ;  no  work  might  be  done  during  them 
except  works  of  necessity :  e.g. ,  an  ox  might  be  pulled 
out  of  a  pit  or  a  tottering  roof  supported.  Any  per- 
son who  mentioned  Sal  us.  Semonia,  Seia,  Segetia,  or 
Tutilina  was  tabooed  (/eruu  obtervabat).9  The  Latin 
sacer  is  exactly  "  taboo  "  ;  forit  means  either  "  sacred  " 
or  "  accursed." 

Literature. — On  the  Polynesian  taboo,  see  Cook,  Voyage*, 
vol.  v.  p.  427  tq.,  vol.  vii.  p.  148  ta.  (ed.  180©) :  O.  F.  Angas, 
Savage  Scene*  in  Australia  and  New  Zealand,  passim ;  W. 
Yate,  New  Zealand,  p.  84  tq.  ;  Ellin,  Polynesian  Researches,  2d 
od.,  vol.  iv.  p.  385  tq. ;  LAngadorrT,  Reite  urn  dieWelt,  i.  p.  114 
tq. ;  Mariner,  Tonga  Island*,  i.  p.  141,  note,  ii.  pp.  82,  220  tq.  ; 
Turner,  Nineteen  Yean  in  Polynesia,  p.  294  tq. ;  Id.,  Samoa,  p. 
145  tq.;  Klemm,  Culturgeschickte,  iv.  p.  372  tq. ;  Waitz- 
Qerland,  Anthropologic  der  Natur- Volker,  vi.  pp.  343-363; 
Shortland,  Tradtticms  and  Superttitiont  of  the  New  Zealandert, 
p.  101  *g.  ;  Id.,  Maori  Religion  and  Mythology,  p.  25  tq. ;  Old 
New  Zealand,  by  a  Pakeha  Maori,  chapters  vii.-xii. ;  Polack , 
Manners  and  Customs  of  the  New  Zealandert,  i.  p.  275  *q. ;  Dicff- 
enbach.  Travel*  in  New  Zealand,  ii.  p.  100  tq. ;  R.  Taylor, 
New  Zealand,  p.  163  tq.  On  the  taboo  in  Micronesia,  see 
Waitx-Qerlana,  op.  eit.,  v.  pt.  ii.  p.  147  tq. ;  among  the 
Dyaks  and  Malays,  see  Id.,  vi.  p.  354  tq. ;  Low,  Sarawak, 
pp.  260-202;  Bock,  Head-Muntert  of  Borneo,  pp.  214-230; 
Spencer  St.  John,  Life,  tn  the  Forests  of  the  Far  East,  i.  p.  184 
tq. ;  A.  R.  Wallace,  The  Malay  Archipelago,  p.  196;  in  Me- 
lanesia, Williams,  Fiji  and  the  Fijiant,  i.  p.  234  tq.  (ed.  1860) ; 
J.  E.  Erskine,  The  Western  Paeifle,p.  254;  Vincendon-Du- 
monliu  and  Desgrax,  I  let  Marquises,  p.  259  sq.;  J  num.  An- 
throp.  Inst.,  x.  pp.  279,  290;  Ch.  Lemire,  Nouvelle  CaUdonie, 
Parts,  1884,  p.  117;  R.  Parkinson,  Im  liismarck-Archipel, 
Leipsic,  1887,  p  144.  (3.  a.  PR.) 

TABRIZ,  Tavris1  or  Tavriz,  a  town  of  Persia, 
capital  of  the  province  of  Adarbaijan  ( Azerbijan. 
ancient  Atropatene),  is  situated  in  38°  4 '  N.  lat.  ana 
46°  18'  E.  long.,  more  than  4000  feet  above  the  sea,  at 
the  eastern  end  of  a  wide  valley,  through  which  runs 
a  river  whose  waters  irrigate  the  gardens  that  encircle 
the  town.  In  1812  the  walls  had  a  circumference  of 
3\  miles.  Overlooking  the  valley  on  the  northeast  and 
east  are  bold  bare  rocks,  while  to  the  south  rises  the 
more  regular  peak  of  Sahand.  The  town  possesses  few 
buildings  of  note,  and  of  the  extensive  ruins  but 
few  merit  attention.  Mounsey  in  1866  mentioned  the 
blue  mosque  ;  their/.-  or  citadel,  containing  the  palace 
of  the  heir-apparent, — a  large  frowning  building  near 
the  centre  or  the  town ;  the  Great  Maidan,  an  open 
square ;  and  the  bazaars.  The  mosoue  which  he  as- 
cribes to  Shah  Abbas,  is  that  of  the  Turcoman  Jahan 
Shah  (1410-1468).  Abbas  Mirza  converted  the  cita- 
del into  an  arsenal.  Among  the  ruins  of  old  Tauris 
the  sepulchre  of  the  Mogul  sultan,  Ghazan  Khan,  is 
no  longer  to  be  distinguished,  except  as  part  of  a  huge 
tumulus.  It  is  situated  about  2  miles  southwest  from 
the  modern  town,  but  far  within  the  original  bound- 
aries. The  "spacious  arches  of  stone  and  other 
vestiges  of  departed  majesty"  with  which  Porter 
found  it  surrounded  in  1818  were  possibly  remains 
of  the  college  [madrasa)  and  monastery  (zdiriya) 
where  Ibn  Batuta  found  shelter  during  his  visit  to  the 
locality.    In  spite  of  the  cholera  visitation  of  1822 

*  Macroblus,  Sat.,  1, 16.8. 


igmzec  Dy 


Google 


24 


TACITUS. 


and  other  occasional  ravages  of  sickness,  and  the 
severe  cold  of  winter,  the  climate  of  Tabrf*  is  prover- 
bially healthy.  Its  orchards  and  frait  gardens  have  a 
high  reputation,  and  its  running  streams  make  amends 
for  ill-paved  and  narrow  streets  and  sorely  defective 
municipal  arrangements.  General  Shindler  estimated 
the  population  in  1886  at  about  170,000, — a  number 
agreeing  with  the  latest  local  census.  The  same 
authority  states  that  the  city  contains  8  tombs  of  imam- 
sadehs,  318  mosques,  100  public  baths,  166  cara- 
vanserais, 3922  shops,  28  guard-houses,  and  5  Christian 
(Armenian)  churches ;  but  this  account  must  com  prise 
in  some  of  its  items  more  buildings  than  arc  actually 
in  use.  There  are  said  to  be  nearly  3000  Armenians 
in  the  place. 

Tabriz  la  a  city  of  extensive  commerce,  a  great  emporium 
for  the  trade  of  Persia  on  the  west,  and  the  special  mart 
between  Turkey,  Russia,  and  Persia.  It  possesses  an  inter- 
national telegraph  station,  and  the  line  passes  hence  to  Tif- 
lis  and  Europe  on  one  side  and  to  Teheran  on  the  other. 
Subsidiary  Hues  have  been  constructed  to  near  Astara  on 
the  Caspian  (136  miles  long)  and  to  Saujbulak  on  the  Kur- 
dish frontier  (125  miles  long).  Eastwick  in  1800  estimated 
the  value  of  the  exports  to  Turkey  at  about  £000.000  [$2,- 
916,000]  aud  to  Ruasia  at  about  £400,000  [$1,944,000],  exclu- 
sive of  smuggling.  Thechief  imports  were  British,  and  some 
Swiss — colored  cotton  goods,  gray  calicoes,  and  broadcloth, 
— with  miscellaneous  goods  from  Germany.  In  1681  there 
was  a  marked  improvement  in  the  trade  of  Tabriz,  mainly 
in  increased  imports  from  Constantinople.  In  18H5  the  im-  I 
ports  amounted  to  £721,730  [$3,507,<i07.80]  aud  the  exports  to 
£306,687  [$1,490,498.82].  The  principal  items  of  the  former 
were  cottons  (from  England),  woollen  cloth  (from  Austria 
and  Germany ),  sugar  ! from  France),  and  tea  ( from  Holland ); 
of  the  latter  dried  fruits  (to  Russia)  and  silk  (to  France,  Aus- 
tria, and  Switzerland).  There  are  lead  mines  near  Tabriz, 
and  cobalt  and  copper  are  obtainable  from  the  Sahaud. 

There  is  perhaps  no  city  in  Persia  on  which  so  much  has 
been  recorded  by  native  and  foreigu  writers  as  Tabriz. 
Among  the  former  Ibn  Batuta,  the  Arab,  and  Haind  Ullah, 
the  Persian,  are  notable.  Of  the  latter  may  be  mentioned 
Cbardin,  Porter,  Ouseley,  Tancoigue,  Morier,  Du  Pre,  Mal- 
colm, Lady  Sheil,  Eastwick,  Mouusey,  Schindler,  and 
Madame  Dieulafoy  (in  Tour  du  Monde,  The  name  i 

Tabrls  has  been  subject  of  much  comment  and  conjecture, 
but  there  is  no  doubt  that  it  is  taken  from  the  ancient  | 
name  of  Tauria.  The  history  of  Tabriz  is  a  long  and  pain- 
ful record  of  sieges  and  conflicts,  of  earthquakes  and  de- 
struction by  natural  causes.  Of  late  years  it  has  recovered 
to  some  extent  its  former  high  position,  and  is  in  many 
respects  a  worthy  rival  to  the  capital. 

TACITUS.  The  famous  Roman  historian  Tacitus, 
who  ranks  beyond  dispute  in  the  highest  place  among 
men  of  letters  of  all  ages,  lived  in  the  latter  half  of 
the  first  and  in  the  early  part  of  the  2d  century  of  our 
era,  through  the  reigns  of  the  emperors  Nero,  Oalba, 
Otho,  Vitellius,  Vespasian,  Titus,  Domitian,  Nerva, 
Trajan.  All  we  know  of  his  personal  history  is  from 
allusions  to  himself  in  his  own  works,  and  from  eleven 
letters  addressed  to  him  by  his  very  intimate  friend  I 
the  younger  Pliny.  The  exact  year  of  his  birth  is  a 
matter  of  inference,  but  it  may  be  approximately  fixed 
near  the  close  of  the  reign  of  Claudius,  from  52  to  54 
A.D.  Pliny  indeed  speaks  of  Tacitus  and  himself  as 
being  "much  of  an  age"1  {propr-modum  (equal**), 
though  himself  born  in  61  or  62t  but  he  must  have 
been  some  years  junior  to  his  friend,  who  began,  he 
tells  us.'  his  official  life  with  a  quicstorship  under  Ves- 
pasian in  78  or  79,  at  which  time  he  must  have  been 
twenty-five  years  of  age  at  least.  Of  his  family  and 
birthplace  we  know  nothing  certain  :  we  can  infer 
nothing  from  his  name  Cornelius,  which  was  then  very 
widely  extended  ;  but  the  fact  of  his  early  promotion 
seems  to  point  to  respectable  antecedents,  and  it  may 
be  that  his  father  was  one  Cornelius  Tacitus,  who  had 
been  a  procurator  in  one  of  the  divisions  of  Gaul,  to 
whom  allusion  is  made  by  the  elder  Pliny  in  his  Nat- 
ural History  (vii.  76).  nut  it  is  all  matter  of  pure 
conjecture,  as  it  also  is  whether  his  "  pnenomen  "  was 
Publius  or  Caius.    He  has  come  down  to  us  simply  as 


Cornelius  Tacitus.  The  most  interesting  facts  about 
him  to  us  are  that  he  was  an  eminent  pleader  at  the 
Roman  bar,  that  he  was  an  eye-witness  of  the  "reign 
of  terror"  during  the  last  three  years  of  Domitian,  and 
that  he  was  the  son-in-law  of  the  great  and  good  Julias 
Agricola,  the  humane  and  enlightened  governor  of 
Britain.  This  honorable  connection,  which  testifies  to 
his  high  moral  character,  may  very  possibly  have  ac- 
celerated his  promotion,  which  he  Bays*  was  begun  by 
Vespasian,  augmented  by  Titus,  ana  still  further  ad- 
vanced by  Domitian,  under  whom  we  find  him  presid- 
ing as  praetor  at  the  celebration  of  the  secular  games 
in  88.  and  a  member  of  one  of  the  old  priestly  colleges, 
to  which  good  family  was  an  almost  indispensable 
passport  Next  year,  it  seems,  he  left  Rome,  and 
was  absent  till  93  on  some  provincial  business,  and  it 
is  possible  that  in  these  four  years  he  may  have  made 
the  acquaintance  of  Germany  and  its  peoples.  His 
father-tn-law  died  the  year  of  his  return  to  Rome.  In 
the  concluding  passage  of  his  Life  of  Agricola  he  tells 
us  plainly  that  he  witnessed  the  judicial  murders  of 
many  of  Rome's  best  citizens  from  93  to  96,  and  that 
being  himself  a  senator  he  felt  almost  a  guilty  com- 
plicity in  them.  "Our  hands,"  he  says,  "dragged 
ilelvidius  to  orison  ;  we  were  steeped  in  Scnecio'a 
innocent  blood. "*  With  the  emperor  Nerva' s  acces- 
sion his  life  became  bright  and  prosperous,  and  so  it 
continued  through  the  reign  of  Nerva' s  successor,  Tra- 
jan, he  himself,  in  the  opening  passage  of  his  Agricola, 
describing  this  as  a  "  singularly  blessed  time"  (bmtii- 
rimum  $eculum) ;  but  the  hideous  reign  of  terror  had 
stamped  itself  lneffaceably  on  his  soul,  and  when  he 
sat  down  to  write  his  History  he  could  see  little  but 
the  darkest  side  of  imperialism.  To  his  friend  the 
younger  Pliny  we  are  indebted  for  all  we  know  (and 
this  is  but  trifling)  about  his  later  life.  He  was  ad- 
vanced to  the  consulship  in  97,  in  succession  to  a 
highly  distinguished  man,  Virginius  Rufus,  on  whom 
he  delivered  in  the  senate  a  funeral  eulogy.  "The 

§ood  fortune  of  Virginius,"  says  Pliny,*  "was  crowned 
y  having  the  most  eloquent  of  panegyrists. "  Io  99 
he  was  associated  with  Pliny  in  the  prosecution  of  a 
great  political  offender,  Marius  Priscus,  under  whom 
the  provincials  of  Africa  had  suffered  grievous  wrongs, 
The  prosecution  was  successful,  and  we  have  Pliny's 
testimony*  that  Tacitus  spoke  with  his  characteristic 
dignity.  Both  received  a  special  vote  of  thanks  from 
the  senate  for  their  conduct  of  the  case.  Of  his  re- 
maining years  we  know  nothing,  and  we  may  presume 
that  he  devoted  them  exclusively  to  literary  work.  It 
would  seem  that  he  lived  to  the  close  of  Trajan's  reign, 
as  he  seems"  to  hint  at  that  emperor's  extension  of 
the  empire  by  his  successful  Eastern  campaigns  from 
1 15  to  j  17.  Whether  he  outlived  Trajan  is  matter  of 
conjecture.  It  is  worth  noticing  that  the  emperor 
Tacitus  in  the  3d  century  claimed  descent  from  him, 
and  directed  that  ten  copies  of  his  works  should  be 
made  every  year  and  deposited  in  the  p  '  " :  .''braries. 
He  also  had  a  tomb  built  to  his  menu  n  dich  was 
destroyed  by  order  of  Pope  Pius  V.  in  the  latter  part 
of  the  16th  century.  Tacitus,  as  we  gather  from  one 
of  Pliny's  letters,"  had  a  great  reputation  during  his 
lifetime.  On  one  occasion  a  Roman  knight,  who  sat 
by  his  side  in  the  circus  at  the  celebration  of  some 
games,  asked  him,  "Are  you  from  Italy  or  from  the 
provinces?"  His  answer  was,  "  You  know  me  from 
your  reading."  To  which  the  knight  replied  "Are 
you  then  Tacitus  or  Pliny?" 

Pliny,  as  we  see  clearly  from  several  passages  in  his 
letters,  had  the  highest  opinion  of  his  friend's  ability 
and  worth.  He  consults  him  about  a  school  which  he 
thinks  of  establishing  at  Comum  (Como),  his  birth- 
place, and  asks  him  to  look  out  for  suitable  teachers 
and  professors.    And  he  pays*  him  the  high  compli- 
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meat,  "  I  know  that  your  Histories  will  be  immortal, 
and  this  makes  me  the  more  anxious  that  my  name 
should  appear  in  them." 

The  following  is  a  list  of  Tacitus' s  remaining  works, 
arranged  in  their  probable  chronological  order,  which 
may  be  approximately  inferred  from  internal  evidence  : 
—(I )  the  Dialogue  on  Orators,  about  76  or  77 ;  (2) 
the  Uft  of  Aartcola,  97  or  98  :  (3)  the  Germany,  98, 
published  probably  in  99  ;  (4)  the  Histories  (Historia). 
completed  probably  by  115  or  116,  the  last  years  of 
Trajan's  reign  (he  must  have  been  at  work  on  them 
for  many  years) ;  (5)  the  Annals,  his  latest  work  prob- 
bably,  written  in  part  perhaps  along  with  the  Histories, 
and  completed  subsequently  to  Trajan's  reign,  which 
he  may  very  well  have  outlived. 

The  Dialogue  on  Orator*  discusses,  in  the  form  of  a  con- 
versation which  Tacitus  professes  to  have  heard  (as  a  young 
mail)  between  some  eminent  men  at  the  Roman  bar,  the 
causes  of  the  decay  of  eloquence  under  the  empire.  There 
are  some  interesting  remarks  in  it  on  the  change  for  the 
worse  that  had  taken  place  in  the  education  of  Roman  lads. 

The  Lift  of  Agrieola,  short  as  it  is,  has  always  been  con- 
sidered an  admirable  specimen  of  biography.  The  great 
man  with  all  his  grace  and  dignity  is  brought  vividly  be- 
fore us,  and  the  sketch  we  have  of  the  history  of  our  island 


The  Germany,  the  full  title  of  which  is  Concerning  the 
Iteography,  the  manners  and  customs,  and  the  tribes  of  Ger- 
many," describes  with  many  suggestive  hints  the  general 
character  of  the  German  peoples,  and  dwells  particularly  on 
their  fierce  and  independent  spirit,  which  the  author  evi- 
dently felt  to  be  a  standing  menace  to  the  empire.  The 
pMKrsphy  is  its  weak  point ;  this  was  no  doubt  gathered 
from  vague  hearsay. 

The  Histories,  as  originally  composed  in  twelve  books, 
brought  the  history  of  the  empire  from  Galba  in  t!9  down  to 
the  close  of  Domitlan's  reign  in  97.  The  first  four  books, 
and  a  small  fragment  of  the  fifth,  giving  us  a  very  minute 
ammntof  the  eventful  year  of  revolution,  69,  and  the  brief 
reigns  of  Gil  bat.  Otho,  and  Vitellius,  are  all  that  remain  to 
u.  Is  the  fragment  of  the  fifth  book  we  have  a  curious 
tad  interesting  account  of  the  Jewish  natiou,  of  their  char- 
acter, customs,  and  religion,  from  a  cultivated  Roman's 
point  of  view,  which  we  see  at  once  was  a  strongly  preju- 
diced one. 

The  Annnl* — a  title  for  which  there  is  no  ancient  author- 
ity, and  which  there  is  no  reason  for  supposing  Tacitus  gave 
distinctively  to  the  work — record  the  history  of  the  em- 
perors of  the  Julian  line  from  Tiberius  to  Nero,  comprising 
that  a  period  from  14  a.d.  to  68.  Of  these,  nine  books  have 
mme  down  to  us  entire  ;  of  books  v.,  xi.,  and  xvi.  we  have 
bat  fragments,  and  the  whole  of  the  reign  of  Gaius  (Call- 
in  1*1,  the  first  six  years  of  Claudius,  and  the  last  three  years 
of  Nero  are  wanting.  Out  of  a  period  of  fifty-four  years  we 
thus  have  the  history  of  forty  years. 

An  attempt  has  been  made  recently  to  prove  that  the 
Annals  are  a  forgery  by  Poggio  Rraccioliui,  an  Italian  scholar 
of  the  15th  century,  but  their  genuineness  is  confirmed  by 
their  agreement1  in  various  minute  details  with  coins  and 
inscriptions  discovered  since  that  period.  Another  impor- 
tant fact  has  been  brought  to  light.  Ruodolphus,  a  monk 
of  a  monastery  at  Fulda  in  HesRe-Cassel,  writing  in  the  9th 
century,  a-*-  "  t  Cornelius  Tacitus  speaks  of  the  river 
known  to  u.  •.  ,,i  as  the  Weser  as  the  Visurgis.  In  the 
An**li  as  they  iiive  come  down  to  us  we  find  the  Visurgis 
mentioned  five  times  in  the  first  two  books,  whence  we  may 
conclude  that  a  manuscript  of  them  was  in  existence  in  the 
5*b  century.  Add  to  this  the  testimony  of  Jerome  that 
Tacitus  wrote  in  thirty  books  the  lives  of  the  Caesars,  and 
the  evidence  of  style,  and  there  cannot  be  much  doubt  that 
in  the  Annals  we  have  a  genuine  work  of  Tacitus. 

Much  of  the  history  of  the  period  described  by  him,  espe- 
cially of  the  earlier  Cmsars,  must  have  been  obscure  and 
locked  up  with  the  emperor's  private  papers  and  memo- 
As  we  should  expect,  there  was  a  vast  amount  of 

would  have  to  sift  and 
an  of  good  social 
best  information,  and 
have  talked  matters  over  with  the  most  eminent  men 
of  the  day.   There  were  several  writers  and  chroniclers, 
i  he  occasionally  cites  but  not  very  often  ;  there  were 
of  distinguished  persons,— those,  for  example  of 
iger  Agrippina,  of  Thrasea,  and  Helvidius.   Th  ere 

1  sat  Introduction  to  voL  1.  of  Furncaux's  edition  of  the  An- 
•ail  of  Tacitus,  Clarendon  Press  Series,  ls&t. 
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collections  of  letters.  like  those  of  the  younger 
Pliny ;  a  number,  too,  of  funeral  orations ;  and  the  "  acta 
senatus"  and  the  "acta  populi"  or  "acta  diurna,"  the  first 
a  record  of  proceedings  in  the  senate,  the  latter  a  kind  of 
gazette  or  journal.  Thus  there  were  the  materials  for  his- 
tory in  considerable  abundance,  and  Tacitus  was  certainly 
a  man  who  knew  how  to  turn  them  to  good  account.  He 
has  given  us  a  striking,  and  on  the  whole  doubtless  a  true, 
picture  of  the  empire  in  the  1st  century.  He  wrote,  it  may 
be  admitted,  with  a  political  bias  and  a  decided  turn  for 
satire,  but  he  assuredly  wrote  with  a  high  aim,  and  we  may 
accept  his  own  account  of  it :  "  I  regard*  it  as  history's  high- 
est function  to  rescue  merit  from  oblivion,  aud  to  hold  up 
as  a  terror  to  base  words  and  actions  the  reprobation  of  pos- 
terity." Amid  great  evils  he  recognised  the  existence  of 
truly  noble  virtues  even  in  his  own  degenerate  age.  Still 
for  the  most  part  he  writes  as  a  man  who  felt  deeply  that 
the  world  was  altogether  "out  of  Joint";  the  empire  was 
in  itself  in  his  view  a  huge  blunder,  and  answerable  more 
or  less  directly  for  all  the  diseases  of  society,  for  all  the  de- 
moralisation and  corruption  of  the  great  world  of  Rome, 
though  as  to  the  provinces  he  admits  that  they  were  better 
off  in  many  ways  under  the  emperors  than  they  had  been 
in  the  last  days  of  the  republic  But  his  political  sympa- 
thies were  certainly  with  the  old  aristocratic  and  senato- 
rian  regime,  with  the  Rome  of  the  Scipios  and  the  Fabii ; 
for  him  the  greatness  of  his  country  lay  in  the  past,  and, 
though  he  felt  her  to  be  still  great,  her  glory  was,  ho 
thought,  decidedly  on  the  wane.  He  was,  in  fact,  a  politi- 
cal idealist,  and  could  hardly  help  speaking  disparagingly 
of  his  own  day.  In  his  Germany  he  dwells  on  the  contrast 
between  barbarian  freedom  and  simplicity  on  the  one  hand 
and  the  servility  and  degeneracy  of  Roman  life  on  the 
other.  Yet  be  had  a  strong  and  sincere  patriotism,  which 
invariably  made  him  minimise  a  Roman  defeat  and  the 
number  of  Roman  slain.  There  seems  to  have  been  a 
strange  tinge,  too,  of  superstition  about  him,  and  he  could 
not  divest  himself  of  some  belief*  In  astrology  and  revela- 
tions of  the  future  through  omens  and  portents,  though  he 
held  these  were  often  misunderstood  and  misinterpreted 
by  charlatans  and  impostors.  On  the  whole  he  appears  to 
have  inclined  to  the  philosophical  theory  of  "  necessita- 
rianism," that  every  mau's  future  is  fixed  from  his  birth ; 
but  we  must  not  fasten  on  him  any  particular  theory  of 
the  world  or  of  the  universe.  Sometimes  he  speaks  as  a 
believer  in  a  divine  overruling  Providence,  and  we  may  say 
confidently  that  with  the  Epicurean  doctrine  he  had  no 
sort  of  sympathy. 

His  style,  whatever  Judgment  may  be  ji&ssed  on  it,  is  cer- 
tainly that  of  a  man  of  genius,  and  cannot  fail  to  make  a 
deep  impression  on  the  studious  reader.  Tacitean  brevity 
has  become  proverbial,  and  with  this  are  closely  allied  an 
occasional  obscurity  and  a  rhetorical  affectation  which  his 
warmest  admirers  must  admit.  He  has  been  compared  to 
Carlyle,  and  there  are  certainly  resemblances  between  the 
two  both  in  style  and  tone  of  thought.  Both  affect  singu- 
larity of  expression  ;  both  incline  to  an  uuhopeful  and  cyn- 
ical view  of  the  world.  Tacitus  was  probably  uever  a  pop- 
ular author;  to  be  understood  and  appreciated  lie  must  be 
read  again  and  again,  or  the  point  of  some  of  his  acutest 
remarks  will  be  quite  missed.  He  has  been  several  times 
translated,  but  it  has  always  been  felt  that  he  presents  very 
great,  if  not  insuperable,  difficulties  to  the  translator. 

Murphy's  translation  (a  paraphrase  we  should  call  it)  Is  per- 
haps one  of  the  best  known :  It  was  publUhcd  early  In  the  present 
century.  On  this  was  based  the  socalled  Oxford  translation, 
published  by  Bolin  In  a  revised  edition.  The  latest  translation 
Is  thut  l>v  Messrs.  Church  ami  Brudribb.  There  is  on  the  whole 
a  good  French  translation  by  l-ouandre.  The  editions  of  Tacitus 
are  very  numerous.  Among  more  recent  editions,  the  best  and 
most  useful  are  Orelli's  (1850);  Hitter's  (1*64) ;  Nipperdey's  (1»7») ; 
Furaeaux's  (Annul*,  l.-vl.),  vol  i.,  Clarendon  Press,  \m, 

{yk ,  j,  b.) 

TACITUS,  H.  CLAirnirs,  Roman  emperor  from 
September  25,  275,  to  April,  276,  was  a  native  of  In- 
terainna  (Terni)  in  Unibria,  and  was  born  about  the 
year  21)0.  In  tbe  course  of  bis  long  life  he  discharged 
the  duties  of  various  civil  offices,  including  that  of 
consul  in  273,  with  universal  respect.  Six  months 
after  the  a-ssassination  of  Aurclian  he  was  chosen  by 
the  senate  to  succeed  him,  and  the  choice  was  cordially 
ratified  by  the  army.  During  his  brief  reign  he  set 
on  foot  some  domestic  reforms.  and>  sought  to  revive 
the  authority  of  the  senate,  but,  after  a  victory  over 
the  Alani  near  the  Palus  Maeotis,  he  succumbed  to  the 
hardships  and  fatigues  of  his  new  duties  at  Tyana  iu 
Cappadocia.    Tacitus,  beside  being  a  man  of  immense 
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TACTICS— TAGUS. 


wealth  (which  he  bequeathed  to  the  state),  had  con- 
siderable literary  culture,  and  was  proud  to  claim  de- 
scent from  the  historian,  whose  works  he  caused  to  be 
transcribed  at  the  public  expense  and  placed  in  the 
public  libraries. 

TACTICS.   See  War. 

TADMOR   See  Palmyra. 

TAFILELT,  a  large  oasis  in  Morocco  (see  vol.  xvi. 
p.  856).    The  principal  place  is  Abuam. 

TAGANROG,  a  seaport  of  southern  Russia,  on  the 
northern  shore  of  the  Sea  of  Azoff,  in  the  govern- 
ment of  Ekaterinoslaff,  and  nearly  200  miles  south- 
east of  its  chief  town.  It  is  built,  principally  of 
wood,  on  a  low  cape,' and,  with  its  extensive  store- 
houses, exchange,  and  wholesale  shops,  has  the  aspect 
of  an  important  commercial  city.  It  ia  well  provided 
with  educational  institutions  for  children,  and  has  a 
library  and  a  theatre.  The  imperial  palace,  where 
Alexander  I.  died  in  1825,  and  the  Greek  monastery 
(under  the  patriarch  of  Jerusalem)  are  worthy  of 
notice.  The  advantageous  situation  of  Taganrog 
was  well  known  as  early  as  the  13th  century,  when 
Pisan  merchants  founded  there  a  colony,  Portus  Pi- 
sanus,  which,  however,  was  destined  soon  to  disappear 
during  the  great  migrations  of  the  Mongols  and 
Turks.  An  attempt  to  obtain  possession  of  the  pro- 
montory was  made  by  Peter  I. ,  but  it  was  not  defi- 
nitely annexed  by  the  Russians  until  seventy  years 
afterwards  (1769).  Its  commercial  importance  dates 
from  the  second  naif  of  the  present  century  ;  in  1870 
its  population  had  risen  to  38,000,  and  after  it  had 
been  brought  into  railway  connection  with  Kharkoff 
and  Voronezh,  and  thus  with  the  fertile  provinces  of 
south  and  southeast  Russia,  the  increase  was  still  more 
rapid,  the  number  reaching  63,025  in  1882, — Greeks, 
Jews,  Armenians,  and  West-Europeans  being  impor- 
tant elements.  Notwithstanding  the  disadvantages 
of  its  open  roadstead,  the  foreign  trade  of  Taganrog 
rapidly  expanded,  the  annual  value  of  the  exports 
having  recently  reached  £2,500,000  [$12,150,000]. 
The  chief  article  of  export  being  corn,  the  trade  of  the  ' 
city,  depending  on  the  crops  in  south  Russia,  is  sub- 
ject to  great  fluctuations.  Linseed  and  other  oil-bear- 
ing grains  arc  also  important  articles  of  commerce,  as 
well  as  tallow  and  butter.  The  imports,  which  consist 
chiefly  of  fruits  (dried  and  fresh),  wine,  oil.  and  coffee, 
are  much  smaller  than  the  exports ;  and  of  the  989 
ships  (499,500  tons)  that  entered  the  port  in  1885  no 
fewer  than  775  (446,500  tons)  were  in  ballast.  The 
coasting  trade,  chiefly  with  Rostoff,  was  represented 
in  the  same  year  by  1321  vessels  (224,000  tons)  enter- 
ing and  1343  vessels  clearing. 

The  roadstead  of  Taganrog  is  very  shallow,  and  exposed 
to  winds  which  cause  great  variations  in  the  height  of  the 
water;  it  is,  moreover,  rapidly  silting  up.  At  the  quay  the 
depth  of  water  is  only  8  to  9  feet,  and  large  ships  have  to 
lie  5  to  13  miles  from  the  town. 

Taganrog,  with  the  surrounding  territory  of  137,000 
acres,  having  a  population  of  nearly  30,000,  living  in  a 
dozen  villages,  constitutes  a  separate  township,  and,  though 
reckoned  to  the  Boston"  district  of  EkateriuoslafT,  has  a 
separate  governor  and  administration. 

TAGUACOZZI,  Gasparo  (1546-1599),  a  surgeon 
of  wide  repute,  was  born  at  Bologna  in  1546,  and 
studied  at  that  university  under  Cardan,  taking  his 
degree  in  philosophy  and  medicine  at  the  age  of 
twenty- four.  He  was  appointed  professor  of  surgery 
and  afterwards  of  anatomy,  and  achieved  notoriety  at 
lea*t,  and  the  fame  of  a  wonder-worker.  He  died  at 
Bologna  on  November  7,  1599. 

His  principal  work  is  entitled  De  Cartonum  Chirurgut  per 
InritUmcm  Libri  Ihto  (Venice,  1597,  fol.l ;  it  was  reprinted 
in  the  following  year  under  the  title  of  Chirurgia  Xora  de 
Narium,  .  1  .-i  r,  n.'ii,  Labiorumque  Dtfectn  per  Ituititmem  Cutu  ex 
Humero,  art*  hactenus  omnibut  ignota,  tarciendo  |  Frankfort, 
1598,  Svo).  The  latter  title  sufficiently  indicates  the  art 
which  be  professed  of  repairing  nose,  ears,  and  lips  by  a 
species  of  ingrafting  of  skin  from  the  arm,  that  member 
being  kept  in  apposition  with  the  part  to  be  repaired  until  i 


such  time  as  the  semi-detached  graft  had  formed  its  new 
vascular  connections.  His  Latinised  name  of  Taliacotuu 
is  well  known  to  the  readers  of  Butler  (Hwdibra*,  i.  lj, 
whose  humorous  representation  of  the  nature  of  the  Talis- 
cotian  art  is,  however,  in  some  important  particulars  in- 
accurate. 

TAGLIONI,  MARIE  (1809-1884).  a  ballet  dancer, 
was  the  daughter  of  Filippo  Taglioni,  an  Italian 
master  of  the  ballet,  and  was  born  at  Stockholm,  23d 
April,  1809.  She  was  trained  by  her  father,  who  in 
his  discipline  is  said  to  have  been  pitilessly  severe.  It 
was  to  his  care  and  her  own  special  talent  for  dancing 
that  she  owed  her  success,  for  she  possessed  no  re- 
mark ahle  personal  attractions.  Her  first  appearance 
was  at  Vienna,  1 0th  June,  1 822,  in  a  ballet  of  which 
her  father  was  the  author.  La  liecej>tion  iVunejamt 
nymphe  d  la  eour  de  Terpnchore.  Her  success  was 
immediate,  and  was  repeated  in  the  chief  towns  of 
Germany.  On  23d  July,  1827,  she  made  her  debut  at 
the  Opera  House,  Paris,  in  the  Ballet  de  Sicilien, 
and  aroused  a  furore  of  enthusiasm.  Her  style  was 
entirely  new,  and  may  be  termed  ideal  as  opposed  to 
the  realistic  and  voluptuous  ballet  previously  in  vogue. 
Among  her  more  remarkable  performances  were  the 
dancing  of  the  Tyrolienne  in  Gnxllavme  Tell  and  of 
the  pat  de  fascination  in  Meyerbeer's  Robert  U 
Diabte.  At  this  period  the  ballet  was  a  much  more 
important  feature  in  opera  than  it  is  now,  and  in  fact 
with  her  retirement  in  1845  the  era  of  grand  balleu 
may  be  said  to  have  closed.  In  1832  she  married 
Comte  Gilbert  de  Voisins.  by  whom  she  had  two 
children.  Losing  her  savings  in  speculation,  she 
afterwards  supported  herself  in  London  as  a  teacher 
of  deportment,  especially  in  connection  with  the  cere- 
mony of  presentation  at  court.  During  the  last  two 
years  of  her  life  she  stayed  with  her  son  at  Marseilles, 
where  she  died  in  April,  1884.  Taglioni  is  frequently 
mentioned  in  the  novels  of  Balzac ;  and  Thackeray,  in 
The  Neircomex,  says  that  the  young  men  of  that 
epoch  "will  never  see  anything  so  graceful  as  Taglioni 
in  La  Sylphide." 

TAGUS  (Span.  Tajo,  Portug.  Tejo),  the  longest 
river  of  the  Iberian  Peninsula.  Its  length  is  566 
miles,  of  which  192  are  on  or  within  the  frontier  of 
Portugal,  and  the  area  of  its  basin,  according  to 
Strelbitsky,  is  31,864  square  miles  The  basin  is  com- 
paratively narrow,  and  the  Tagus,  like  the  other  rivers 
of  the  Iberian  tableland,  generally  flows  in  a  rather 
confined  valley,  often  at  the  bottom  of  a  rocky  gorge 
at  a  considerable  depth  below  the  general  level  of  the 
adjacent  country.  The  source  of  the  river  is  at  the 
height  of  5225  feet  above  sea-level,  on  the  western 
slope  of  the  Muela  de  San  Juan,  in  the  southwest  of 
the  province  of  Terucl.  Thence  it  flows  at  first  north- 
westwards, but,  after  receiving  the  Rio  Gallo  on  the 
right,  it  flows  west,  and  then  southwest  or  west-south- 
west, which  is  its  general  direction  for  the  rest  of  its 
course.  The  rocky  gorges  which  occur  in  its  course 
(theprincipl  being  where  the  river  is  overhung  on 
the  right  bank  by  the  ancient  pity  of  Toledo,  and 
again  at  the  Puente  del  Arzobispo,  near  the  frontier 
of  Kstremadura)  all  belong  to  the  Spanish  section  of 
the  river,  and  in  this  section  the  stream  is  frequently 
encumbered  by  sandy  shallows  or  broken  by  rocky 
rapids,  and  is  not  navigable  except  for  short  distances. 
The  Portuguese  section  has  a  quieter  current,  and 
Villavelha,  the  highest  point  to  which  boats  can  as- 
cend, lies  within  the  Portuguese  frontier.  Regular 
river-navigation  begins  only  at  Abrantes,  a  few  miles 
below  which  the  Tagus  is  greatly  widened  by  receiving 
on  its  right  bank  the  impetuous  Zezerefrom  the  Serra 
da  Estrelha.  Passing  Santarcm,  the  highest  point  to 
which  the  tide  ascends,  and  the  limit  of  navigation  for 
large  sailing  vessels  and  steamers,  the  river  divides 
below  Salvatcrra  into  two  arms,  called  the  Tejo  Novo 
(the  only  one  practicable  for  ships)  and  the  Mar  de 
Pedro,  and  these  arms  enclose  a  deltaic  formation,  a 
low  tract  of  marshy  alluvium  known  as  the  Lezirias, 
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traversed  by  several  natural  canals  or  minor  branches 
of  the  river.  Both  these  arms  enter  the  upper  end 
of  the  fine  Bay  of  Lisbon  (11*  miles  lone  by  about  7 
broad),  and  the  Tagus  leaves  this  bay  in  the  form  of  a 
channel  4}  miles  long  by  2  wide  (see  voL  xiv.  p.  696), 
communicating  with  the  ocean,  but  having  unfortu- 
!y  a  bar  at  its  mouth.  On  the  north  side  of  this 
inel  stands  the  city  of  Lisbon.  Only  slight  traces 
■till  to  be  found  of  the  gold  for  which  the  sands 
of  the  Tagus  were  anciently  celebrated. 
The  narrower  part  of  the  Tagus  basin  lying  to  the 
' .  the  tributaries  on  the  leit  bank  are  almost  all 
brooks,  most  of  which  dry  up  in  summer.  The 
principal  exception  is  the  Rio  Zatas  or  Sorraya,  which, 
rUing  in  the  Serra  d'Ossa,  flows  westwards  across  the 
plateau  of  Alemtejo,  and  joins  the  Mar  de  Pedro. 
The  principal  tributaries  on  the  right  bank,  besides 
the  Zezere,  are  the  Jarama,  descending  from  the 
tableland  of  New  Castile  a  little  below  Aranjuez.  the 
Alberche  and  the  Tietar,  which  collect  their  head 
waters  from  opposite  sides  of  the  Sierra  de  Gredos, 
and  the  Alagon,  from  the  rough  and  broken  country 
between  the  Sierras  de  Gredos  and  Gata. 
TAHITI  ARCHIPELAGO.  The  eastern  Polyne- 
sian island-group  generallv  known  as  the 

£  lies  between  16°  and  18°  S.  lat  and  148° 
and  155°  W.  long.,  and  stretches  for  nearly 
20O  miles  in  a  northwest  and  southeast  direction  ,  the 
total  area  does  not  exceed  650  square  miles,  of  which 
600  fall  to  Tahiti  alone.  To  the  east  and  northeast  a 
channel  of  only  140  miles  in  breadth,  but  over  2000 
fathoms  in  depth,  separates  this  group  from  the  great 
chain  of  th«  Low  Islands,  beyond  which  the  ocean 
extends  unbroken  to  America.  To  the  west  as  far  as 
Fiji — the  main  islands  of  which  group  lie  between  the 
same  degrees  of  latitude  as  those  of  Tahiti — there  are 
1500  miles  of  open  water.  About  300  miles  south- 
west lies  Cook's  Archipelago,  and  at  the  same  distance 
south  are  the  Austral  Islands.  To  the  north,  except- 
ing a  few  coral  banks,  there  is  open  sea  to  Hawaii,  a 
i  of  2600  miles. 


Tahiti  occupies  a  central  position  in  the  Pacific. 
Sydney  lies  about  3400  miles  to  the  west  and  San 
Francisco  about  as  far  to  the  north-northeast.  Hono- 
lulu, Noumea,  and  Auckland  are  each  somewhere 
about  2400  miles  away ;  Panama  is  at  a  distance  of  4600 


The  archipelago  consists  of  eleven  islands,  which 
are  divided  into  two  clusters — the  Leeward  and  the 
Windward  Islands — by  a  clear  channel  of  60  miles  in 
breadth.  The  Leeward  Islands,  to  which  alone  the 
name  of  Society  Islands  was  given  by  Cook,  are  Tubai 
or  Motu-iti,  a  small  uninhabited  lagoon  island,  the 
most  northern  of  the  whole  archipelago ;  Maupiti  or 
Mau-rua — "Double  Mountain,"  the  most  western; 
Bora-bora  (Bola-Bola  of  the  older  navigators),  or 
Faarui ;  Tahaa ;  Raiatea  or  Ulietea  (Boenshea's 
Frincessa),  the  largest  island  of  this  cluster,  and 
Huahine,  which  approach  each  other  very  closely,  and 
are  encircled  by  one  reef.  To  the  Windward  Islands, 
the  Georgian  Islands  of  the  early  missionaries,  belong 
Maiaiti  or  Tapamanu  (Wallis's  Sir  Charles  Saunders 
Island  and  Boenshea's  Pelada) ;   Mnrea  or  Eimeo 

Wallis's  Puke  of  York  Island  and  Boenshea's  San 
Domingo);  Tahiti — Cook's  Otaheiti  (probably  Quiros's 
Sajrittaria;  Wallis's  King  George's  Island,  Bougain- 
ville's Nouvelle  Cythere,  and  Boenshea's  Isla 
d'Amat),  the  most  southern  and  by  far  the  largest  of 
all  the  islands;  Tetuara  orTetiaroa — "The  Distant 
Sea"  (?  Quiros's  Fujritiva;  Bougainville's  Umaitia 
and  Boenshea's  Tres  Hennanos);  and  Matia  or  Maitca 
(?  Quiros'B  La  Dezana,  Wallis's  Osnaburg  Island, 
Bougainville's  Boudoir  and  Pic  de  la  Boudeuse,  and 
Boenshea's  San  Cristoval).  which  is  by  a  degree  the 
vam  eastern  of  the  archipelago.  Bellinghausen, 
Scilly,  and  Lord  Howe  (Mopia)  are  three  insignificant 
dogtera  of  coral  islets  to  the  northwest  and  west,  and 


like  Tubai,  and  Tetuara,  are  atolls.  The  length  of 
the  Tetuara  reef  ring  is  about  six  miles ;  it  bears  ten 
palm-covered  islets,  of  which  several  are  inhabited, 
and  has  one  narrow  boat-passage  leading  into  the 
lagoon.  With  tbe  exception  just  named,  toe  islands, 
which  agree  very  closely  in  geological  structure,  are 
mountainous,  and  present  perhaps  the  most  wonderful 
example  of  volcanic  rocks  to  be  found  on  the  globe. 
They  are  formed  of  trachyte,  dolerite,  and  basalt. 
There  are  raised  coral  beds  high  up  the  mountains, 
and  lava  occurs  in  a  variety  of  forms,  even  in  solid 
flows ;  but  all  active  volcanic  agency  has  so  long  ceased 
that  the  craters  have  been  almost  entirely  obliterated 
by  denudation.  Hot  springs  are  unknown,  and 
earthquakes  are  slight  and  rare.  Nevertheless,  under 
some  of  these  flows  remains  of  plants  and  insects  of 
species  now  living  in  the  islands  have  been  found, — a 
proof  that  the  formation  as  well  as  the  denudation  of 
the  country  is,  geologically  speaking,  recent.  In  pro- 
tile  the  islands  are  rugged.  A  high  mountain,  usually 
with  very  steep  peaks,  forms  the  centre,  if  not  the 
whole  island  ;  on  all  sides  steep  ridges  descend  to  the 
sea,  or,  as  is  oftener  the  case,  to  a  considerable  belt  of 
flat  land.  These  mountains,  excepting  some  stony 
crags  and  cliffs,  are  clothed  with  dense  forest,  the  sod 
being  exceptionally  fertile.  All  voyagers  agree  that 
for  varied  beauty  of  form  and  color  the  Society  Islands 
are  unsurpassed  in  the  Pacific.  Innumerable  rills, 
fed  by  the  fleeting  clouds  which  circle  round  the  high 
lands,  gather  in  lovely  streams,  and  after  heavy  rains, 
torrents  precipitate  themselves  in  grand  cascades  from 
the  mountain  cliffs — a  feature  so  striking  as  to  have 
attracted  the  attention  of  all  voyagers,  from  Wallis 
downwards.  Round  most  of  the  islands  there  is  a 
luxuriant  coral  growth ;  but,  as  the  reefs  lie  at  no 
great  distance,  and  follow  the  line  of  the  coast,  the 
inter-island  channels  are  safer  than  those  of  the  neigh- 
boring Tuamotus,  which  exhibit  the  atoll  formation 
in  perhaps  its  fullest  development,  and  in  consequence 
have  been  justly  called  the  "  Low"  or  "  Dangerous 
Archipelago."  Maitea,  which  rises  from  the  sea  as 
an  exceedingly  abrupt  cone,  and  Tapamanu  appear  to 
be  the  only  Islands  which  have  not  their  fringing  and 
more  or  less  completely  encircling  barrier-reefs.1  The 
coasts  are  fairly  indented,  and  protected  by  these 
reefs,  which  often  support  a  chain  of  green  islets, 
afford  many  good  harbors  and  safe  anchorages.  In 
this  respect  the  Society  Islands  have  the  advantage  of 
most  of  the  Polynesian  groups. 

The  island  of  Tahiti,  in  shape  not  unlike  the  figure 
8,  has  a  total  length  of  35  miles,  a  coast-line  of  120, 
and  a  superficial  area  of  600  square  miles.  It  is 
divided  into  two  distinct  portions  by  a  short  isthmus 
(Isthmus  de  Taravao)  less  than  a  mile  in  width,  and 
nowhere  more  than  50  feet  above  sea-level.  The 
southern,  the  peninsula  of  Tairabu,  or  Tahiti-iti 
(Little  Tahiti),  alone  as  large  as  Raiatea  (after  Tahiti 
the  most  important  island  of  the  group),  measures  12 
miles  in  length  by  6  miles  in  breadth ;  while  the 
northern,  the  circular  main  island  of  Porionuu,  or 
Tahiti-nni  (Great  Tahiti),  has  a  length  of  23  miles 
and  a  width  of  20.  The  whole  island  is  mountainous. 
A  little  to  the  northwest  of  the  centre  of  Great  Tahiti 
the  Society  Islands  attain  their  greatest  altitude. 
There  the  double-peaked  Orohena  rises  to  7340  feet, 
and  Aorai,  its  rival,  is  only  a  few  hundred  feet  lower. 
Little  Tahiti  cannot  boast  of  such  mountains,  but  its 
tower-like  peaks  are  very  striking.  The  flat  land  of 
the  Tahitian  coast,  extending  to  a  width  of  several 
miles — with  its  chain  of  villages,  its  fertile  gardens, 
and  its  belt  of  palms,  sometimes  intersected  by  stream- 
fed  valleys  which  open  on  the  sea-shore — forms  a 
most  pleasing  foreground  to  the  grnnd  amphitheatre- 
like mountain  ranges.  A  good  road  surrounds  the 
entire  island,  which  is  divided  into  eighteen  districts, 
each  under  a  chief  and  a  municipal  council  of  which 

«  Darwin,  Structure  qf  Coral  Betft,  London,  1842. 
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he  is  president.  A  railroad  is  in  contemplation.  By 
the  last  census  the  population  of  the  entire  island  was 
9194,  one-eighth  being  French  and  foreigners.  The 
majority  of  the  natives  profess  the  Protestant  re- 
ligion.1 

The  extreme  north  of  the  island  is  formed  by  Point 
Venus,  to  the  east  <>f  which  lies  the  Bay  of  Matavai,  and 
some  miles  still  farther  oast  Papeete,  the  European  town 
aud  the  seat  of  government.  The  beautiful  harbor,  of  fair 
size  aud  depth,  is  eutcrcd  by  two  passages  in  the  reef,  Pa- 
peete to  the  north,  7  fathoms  in  depth,  and  Taunoa  to  the 
east,  the  wider  and  more  convenieut,  though  shallower. 
The  town,  in  1881.  had  a  population  of  3224,  half  of  whom 
wcra  French  or  French  half-castes,  but  at  least  a  down 
differeut  nations  were  represented  by  the  BOO  whites.  The 
little  city  is  decidedly  French  in  character.  "  Papeete  Is 
the  emporium  of  trade  for  the  products  of  the  South  Sea 
Islands  east  of  100°  E.  long.  Small  schooners  of  from  20  to 
50  tons  burden  bring  the  produce  of  the  various  groups  to 
Tahiti,  whence  they  are  shipped  direct  for  Europe,  either  by 
Capo  Horn  or  the  Cape  of  Good  Hope,  according  to  the  season 
of  the  year.  These  schooners,  of  which  about  twenty  fly  the 
Tahitiau  flag,  take  back  portions  of  the  cargoes  of  vessels 
arriving  from  Europe  for  sale  or  barter  amongst  the  islands. 
The  chief  exports  are  cocoa-nuta,  mother-of-pearl,  cotton,  and 
some  sugar,  mainly  to  England  and  Germany,  very  little  to 
France ;  and  oranges,  trepang  (for  China),  and  edible  fungus 
to  California."1  Many  whalers  formerly  visited  Papeete 
harbor,  but  for  some  years  there  has  been  a  steady  diminu- 
tion in  their  number.  In  1845  forty-eight  called  there,  In 
I860  five,  and  none  in  1874.  Commerce  has  also  in  other 
respects  decreased.  Three  sugar-milts  with  distilleries 
attached,  two  cotton  manufactories,  and  a  manufactory  of  i 
eoaoa-nut  fibre  were  at  work  in  1886.  Oranges  and  vanilla 
are  profitably  grown.  The  timber  of  the  country  is  hardly 
used,  great  quantities  of  Californian  pine  being  imported. 
Oxen  and  bogs  are  reared.  The  artificial  culture  of  the 
pourl  oyster  is  beglnuiug  to  bo  discussed,  but  the  pearls  of 
the  Society  Islands  are  not  to  be  compared  in  number  or 
quality  to  those  of  the  Tuamotus.  A  good  deal  of  trading 
in  fruit,  fibre,  shell,  etc,  is  carried  on  with  the  natives,  but 
still  mainly  by  barter.  The  competition  of  the  Chinese 
immigrants,  of  whom  in  1888  there  were  already  400  on 
Tahiti  and  Eimeo,  is  beginning  to  be  keenly  felt.  The 
importation  of  "labor,"  chiefly  for  the  plantations,  from 
other  Polynesian  islands  was  placed  under  Government 
control  in  18(12.  The  Tahitians  themselves  prefer  handi- 
crafts to  agricultural  work,  and  mauy  are  employed  as 
artisans  by  European  masters,  who  find  them  as  handy 
and  industrious  ss  their  own  countrymen,  but  for  domestic 
service  they  show  no  aptitude.  Papeete  is  in  direct  sailing 
communication  with  San  Francisco,  and  with  Sydney  by  a 
Government  steamer  which  calls  every  five  months ;  also 
with  France  by  Bordeaux  steamers  which  touch  on  their 
way  to  Noumea.' 

Climate. — The  seasons  are  nat  well  defined.  Damp  is  ex-  I 
cesaive ;  there  is  little  variation  in  the  weather,  which, 
though  hot,  is  nevertheless  uot  depressing,  and  the  climate 
for  the  tropics  must  bo  considered  remarkably  healthy. 
The  rainfall  is  largest  between  December  and  April,  but ' 
there  is  so  much  at  other  times  of  the  year  also  that  these 
months  hardly  deserve  the  name  of  the  rainy  season. 
During  this  period  northwest  winds  are  frequent,  continu- 
ing at  times  for  weeks,  and  there  are  thunderstorms  and  , 
hurricanes,  though  they  are  not  nearly  so  destructive  as  in 
some  of  the  neighboring  islands.  During  the  eight  drier 
and  cooler  months  southeast  winds  (corresponding  with  the 
trades)  prevail,  but  there  arc  southerly  winds  which  bring 
rain,  and  even  westerly  breezes  are  not  uufrequcnt.  The 
mean  temperature  for  the  year  is  77°  F. ;  maximum  84°, 
minimum  69°.  The  average  rainfall  from  December  to 
March  (4  months)  is  29  inches ;  from  April  to  November  (8 
months),  19  inches.  The  above  observations  apply  to  the 
coast  only. 

Fauna. — Neither  the  zoology  nor  the  botany  of  the  archi- 
pelago has  been  thoroughly  investigated.  Mammalians,  as 
in  other  Polynesian  islands,  are  restricted  to  a  few  species 
of  hats  (mostly  of  the  genus  Pleropus),  rata,  aud  mice,  none 
of  them  peculiar.  Of  domestic  animals,  the  pig  aud  the 
dog — the  former  a  small  breed  which  quickly  disappeared 
before  the  stronger  European  strains — were  plentiful  even 
In  Wallis's  days.  The  ornithology  is  very  poor  as  compared  ; 
with  that  of  the  Western  Pacific;  and,  in  marked  contrast 

»  Ths  best  chart  of  Tahiti  is  that  published  by  the  French 
Government  In  1K76,  and  corrected  down  to  1881.  Morea  is  given 
on  the  same  sheet. 

»  Wallace.  Autfralatia,  London,  I8M. 

»  Tor  fuller  statistics,  see  y<Aict*  OAonialet,  Paris,  1886,  vol.  11.  J 


to  the  isolated  Hawaiian  archipelago,  the  Society  Islands 
|k»*«m  no  peculiar  genera  and  but  few  peculiar  species. 
They  claim,  however,  a  thrush,  several  small  parrots  of 
great  beauty,  doves,  pigeons,  rails,  and  a  sandpiper.  Of  this 
saudpiper,  Tringa  Uucoptera,  which,  with  many  of  the  birds 
here  mentioned,  was  discovered  as  far  back  as  Cook's  stay 
in  the  islands,  only  one  specimen  (now  in  tho  Leyden 
museum)  is  known  to  exist;  and  of  the  rest,  their  range 
being  often  limited  to  one  portion  of  a  small  island,  several 
species  are  (through  the  increase  in  the  number  of  cats,  etc.) 
threatened  with  extermination.  A  junglc-fowl  (var.  of 
(toJInt  bankiva)  is  found  in  the  mountains,  but  as  domesti- 
cated fowls  were  abundant,  even  when  Tahiti  was  first  dis- 
covered by  Europeans,  these  wild  birds  are  doubtless  the 
offspring  of  tame  birds,  probably  imported  with  the  pigs 
and  dogs  by  Malay  vessels.  There  are  no  peculiar  reptile*, 
and  batrachians  are  entirely  wanting.  The  lagoons  swarm 
with  fish  of  many  species.  Insects  are  poor  in  species, 
though  some  of  them  are  indigenous.  Crustaceans  and 
molluscs,  on  the  other  hand,  are  well  represented  ;  worms, 
echiuoderms,  and  corals  comparatively  poorly.  A  note- 
worthy feature  of  Tahitiau  concbology  is  the  number  of 
peculiar  species  belonging  to  the  genus  Partula,  almost 
every  valley  being  the  habitat  of  a  distinct  form.* 

Florm. — This,  though  luxuriant,  is  not  very  rich.  Like 
the  zoology,  it  is  much  poorer  than  that  of  the  more  western 
groups  of  the  Pacific.  Mrtrtrnderot,  Mtitu&oma,  and  Ataria 
are  the  only  links  which  this  typically  Polynesian  region 
has  retained  to  join  it  to  Australia.  Four  genera  are  pecu- 
liar, of  which  three  are  claimed  by  the  Oompomtm  and 
I.obrliacfte,  orders  characteristic  of  Hawaii.  It  is  rich  in 
trees,  shrubs,  and  hardwood  plants,  poor  in  the  smaller 
undergrowth.  Orchids,  including  some  beautiful  specie*, 
and  ferns  are  abundant ;  but,  here  as  in  Polynesia  generally, 
Hubiaee*  is  the  order  best  represented.  Remarkable  are  the 
banana  thickets  which,  chiefly  on  Tahiti,  grow  at  an  alti- 
tude of  from  3000  to  5000  feet  Along  the  shore — in  some 
places  almost  to  the  extinction  of  all  native  growth — many 
exotics  have  established  themselves ;  and  a  great  variety  of 
fruit-bearing  aud  other  useful  trees  have  been  successfully 
introduced  into  most  of  the  islands.' 

Inhabitant*. — The  Tahitians  are  a  typical  Polynesian  race, 
closely  connected  physically  with  the  Marquesans  and 
Karotongans,  but  widely  divided  from  them  in  many  of 
their  customs.  The  dialects,  also,  of  the  three  groups  are 
different,  the  Tahitian  being  perhaps  the  softest  in  all 
Oceania.  The  women  rank  with  the  most  beautiful  of  the 
Pacific  though  the  account*  given  of  them  by  early 
voyagers  are  much  exaggerated  ;  and  for  general  symmetry 
of  form  the  people  are  unsurpassed  by  any  race  in  the 
world.  Even  now  in  its  decadence,  after  generations  of 
drunkenness  and  European  disease  and  vice,  grafted  on  in- 
born indolence  and  licentiousness,  many  tall  and  robust 
people  (0  feet  and  even  upwards  in  height)  are  to  be  found. 
The  women,  as  a  rule,  are  small  in  proportion  to  the  men. 
Men  aud  women  of  good  birth  can  generally  be  distinguished 
by  their  height  and  fairness,  and  often,  even  in  early  age, 
by  their  enormous  corpulence.  The  skin  varies  from  a  very 
light  olive  to  a  full  dark  brown.  The  wavy  or  curly  hair 
aud  the  expressive  eyes  are  black,  or  nearly  so;  the  mouth 
is  large,  but  well-shaped  and  set  with  beautiful  teeth  ;  the 
nose  broad  (formerly  flattened  in  infancy  by  artificial 
means) ;  and  the  chin  well  developed.  So  long  as  the  native 
costume  was  retained,  the  tiputa,  an  oblong  piece  of  hark 
cloth  with  a  hole  in  its  centre  for  the  head,  aud  the  pant,  a 
plain  piece  of  cloth  round  the  loins,  were  worn  alike  by 
mcu  aud  women  of  the  higher  classes.  Men  of  all  rank s, 
wore,  with  or  without  these,  the  maro,  or  T  bandage.  The 
women  concealed  their  breasts  except  in  the  company  of 
their  superiors,  when  etiquette  demrfuded  that  inferiors  of 
both  sexes  should  uncover  the  upper  part  of  the  body.  The 
chiefs  wore  short  feather  cloaks,  uot  uulikc  those  of  the 
Hawaiian*,  and  beautiful  semicircular  breast])  Is  tee,  dex- 
terously ititerwoveu  with  the  black  plumage  of  the  frigate, 
bird,  with  crimson  feathers,  and  with  sharks'  teeth ;  also 
most  elaborate  special  dresses  as  a  sign  of  mourning.  Th© 
priests  had  strange  cylindrical  hats,  made  of  wicker-work 
and  over  a  yard  in  height.  Circumcision,  aud  in  both  sexes 
tattooing,  were  generally  practiced,  and  much  significance 
was  attached  to  some  of  the  marks.  The  houses  ivare) 
were  long,  low,  and  open  at  the  sides.  Household  uten*ils 
were  few—plain  round  wooden  dishes,  sometimes  on  legs, 
cocoa-nut  shells,  baskets,  etc  Ix>w  stools  and  head-reats 
were  used.  Pottery  being  unknown,  all  food  was  baked  in 
the  "native  oven"  or  roasted  over  the  fire.  Their  chief 
musical  instruments  were  the  nose-flute  (riror— often  used 

*  Flnsch  and  ITsrtlaub.  ftivna  (Yntrnt-Potynerieni,  Halle,  1K57. 
»  De  Castillo  TUuttrationt*  Fturm  IntuUxntm  Marti  foci/lei,  Puna. 
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is  the  accompaniment  of  song — and  the  dram  (pahu).  Of 
the  latter,  thoae  kept  in  the  mo  rat  were  huge  elaborately 
tarred  hollow  cylinders  of  wood,  the  upper  end  of  which 
wu  covered  with  sharks'  skin.  Conch-shells  (6k)  were 
also  used.  Tahitian  stone  adzes,  which  arc  greatly  inferior 
in  finish  to  thoae  of  the  Horvey  Islands,  are,  like  the  adzes 
of  eastern  Polynesia  in  general,  distinguished  from  those 
of  western  Polynesia  by  their  triangular  section  and  adap- 
tation to  a  socket.  Slings  were  perhaps  the  favorite  weapons 
of  the  Tahitians ;  they  had  also  plain  spears  expanding 
into  a  wide  blade,  and  clubs.  The  bow  and  arrow  seem 
ooly  to  have  been  used  in  certain  ceremonial  games  i  lea). 
Their  cauoes  (rod),  from  20  to  70  feet  in  length,  were 
doable  or  single,  aud  provided  with  sail  and  outriggers. 
They  were  not  well  finished,  but  the  high  curved  sterns, 
rising  sometimes  to  a  height  of  30  feet,  of  those  destined 
to  carry  the  images  of  their  gods,  were  carved  with  strange 
figures  and  hung  with  feathers.1  Cannibalism  is  unknown 
in  the  Society  Islands,  though  some  ceremonies  which  were 
performed  in  connection  with  human  sacrifices  may  possibly 
be  survivals  of  this  practice.  The  staple  food  of  the 
inlanders  consisted  of  the  bread-fruit,  the  taro-root,  the 
ram,  the  sweet  potato,  and  iu  some  districts  the  wild  plan- 
um (/«') ;  but  they  also  ate  much  fish  (the  turtle  was  con- 
sidered sacred  food ),  as  well  as  pigs  and  dogs,  though  of  the 
Utter,  as  pets,  the  women  were  so  fond  as  to  suckle  the 
puppies  sometimes  even  to  the  exclusion  of  their  own 
children.  Popoi  was  a  favorite  dish  made  of  bananas  and 
cucua-nut.  Kava  (aeo),  which  was  prepared  in  the  usual 
Polynesian  manner,  was  drunk,  but  in  moderate  quantities 
and  only  by  the  chiefs. 

Tahitians  were  good  fishermen  and  bold  seamen.  They 
steered  by  the  stars,  of  which  they  distinguished  many 
constellations.   The  laud  was  carefully  tended  and  the 
fields  well  irrigated.  Throe  great  classes  wort!  recognized : 
(1)  the  kniari,  of  divine  origin,  which  included  only  the 
suzerain  (arirai),  who  bore  a  semi -sacred  as  well  as  a  political 
character,  and  the  reigning  chiefs  of  districts;  (2)  the 
tmf-maiira,  proprietors  and  cultivators  of  inherited  land, 
who  also  bnilt  canoes,  made  arms,  etc. ;  to  these  two  classes 
also  belonged  the  priest*  itahora),  who  were  medicine-men 
is  well ;  (3>  the  manahitne,  fishers,  artisans,  etc.,  and  slaves 
ititiu   As  wars  and  infanticide  depopulated  the  island  this 
c las*  gradually  acquired  land  and  with  it  certain  privileges. 
K-tnk  is  hereditary  and  determined  by  primogeniture,  not 
necessarily  in  the  male  line.   The  first-born  of  an  arirai 
received  at  birth  the  title  of  <Hu :  the  father,  who  was  the 
first  to  pay  homage  to  his  own  child,  then  abdicated,  and 
henceforth  took  up  the  position  of  regent.    It  is  easy  to  see 
that,  while  this  custom  tended  to  keep  honors  within  a 
family,  it  may  have  encouraged  the  practice  of  infanticide, 
which  was  common  io  all  grade*  of  society  when  Tahiti 
was  first  visited  by  Europeans.   The  age  at  which  the  otu's 
nath'jrity  became  real  varied  according  to  hid  own  abilities 
and  the  will  of  his  subjects.   Though  arbitrary,  the  power 
of  the  arirai  whs  limited  by  the  power  of  his  vassals,  the 
district  chiefs  {raatirat),  who  ruled  alisolutely  over  their 
respective  districts,  and  who  might  be  of  as  good  blood 
as  the  arirai  himself.   The  arirai  had  a  councillor,  but  was 
alone  responsible  for  any  act.    The  bi-insular  form  of 
Tahiti  promoted  the  independence  of  the  chiefs,  and  war 
was  rarely  declared  or  an  army  or  fleet  despatched  without 
ibc  raatinvs  being  first  summoned  to  council.  Without 
their  favor  nothing  could  be  accomplished,  for  their  power 
over  their  own  people  was  absolute.   The  form  of  govern- 
ment was  thus  strictly  feudal  in  character,  but  it  gradually 
centralized  into  a  monarchy,  which,  in  the  person  of 
PWuare  II.,  the  English  missionaries  greatly  helped  to  regu- 
lite  and  strengthen.   The  arirai  sent  his  commands  by  a 
messenger  (tea)  whose  credentials  were  a  tuft  of  cocoa-nut 
film.  This  tuft  was  returned  intact  as  a  sign  of  assent  or 
torn  in  token  of  refusal.   After  the  chief  the  wife  ranked 
first,  and  then  his  brother.   The  arirai  was  carried  on  the 
shoulders  of  his  subjects,  and  chiefs  were  not  allowed  to 
feed  themselves.   Women  always  ate  apart.   Their  places 
of  worship  (warai) — national,  local,  or  private — were  square 
tree-surrounded  enclosures.  They  each  had  a  single  en- 
trance,  and  contained  several  small  courts,  within  which 
were  houses  for  the  images  and  attendant  prients.    A  pyra- 
midal stone  structure,  on  which  were  the  actual  altars, 
»to> A  at  the  further  end  of  the  square.   The  marais  were 
»lso  luted  as  plat**  of  sepulture  of  chiefs,  whose  embalmed 
bodies,  after  being  exposed  for  a  time,  where  buried  in  a 
crouching  position.  Their  skulls,  however,  were  kept  in 
the  booses  of  their  nearest  relations.   In  tlte  great  marai 
at  Atahura  the  stone  structure  was  270  feet  long,  94  feet 
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wide,  and  50  feet  high,  and  its  summit  was  reached  by  a 
flight  of  steps,  built  of  hewn  coral  and  basalt.  Sacrificial 
offerings,  including  human  sacrifices,  formed  a  prominent 
part  of  Tahitian  worship.  An  eye  of  the  victim  was 
offered  to  the  arirai,  and  placed  within  his  month  by  the 
officiating  priest.  Every  household  possessed  its  own  guar, 
dian  spirits  (fit),  but  there  were  several  superior  divinities, 
of  which,  at  the  beginning  of  this  century,  Oro  was  the 
most  venerated.  The  images,  which  are  leas  remarkable 
than  those  of  Hawaii,  were  rough  representations  of  the 
human  form  carved  in  wood.  Some  were  covered  from 
head  to  foot  with  small  human  figures  cut  in  relief;  others 
were  mere  sticks  clothed  with  feathers.  The  area*,  a  licen- 
tious association  of  strolling  players,  meu  and  women, 
which  numbered  among  its  ranks  the  highest  chiefs,  and 
practiced  infanticide,  was  a  special  feature  of  Tahitian 
society. 

The  Tahitians  are  light-hearted,  frivolous,  courteous,  and 
generous;  but  with  these  traits  are  blended  deceit,  irrita- 
bility, and  cruelty,  which  formerly  reached  an  unexampled 
degree  of  savage  brutality.  Their  notions  of  morality  were 
never,  according  to  our  ideas,  very  precise ;  and  their 
customs,  such  as  the  foyo,  or  exchange  of  name  with  the 
rights  which  it  carried  over  the  wife  of  the  giver  of  the 
name  and  all  her  female  relations,  seemed  to  tho  earlier 
European  observer  strangely  revolting.  It  would  appear, 
however,  that  with  the  introduction  of  the  vices  of  civiliza- 
tion such  limitations  as  their  primitive  morality  recognized 
have  disappeared  and  all  self-respect  has  beeu  lost.  Espe- 
cially characteristic  were  the  elaborate  costume-dances 
(AWtaa)  performed  by  women.  Besides  dancing,  the  sing- 
ing of  songs  (pehe),  and  the  recitation  of  historical  and 
mythical  ballads  (aAiui,  the  natives  had  also  a  variety  of 
sports  aud  games.  During  the  periodical  seasons  of  rejoic- 
ing wrestling  {maona),  boxing  (moto),  and  spear-throwing 
[tero  potin\  matches,  with  foot  and  canoe-races,  were  held; 
also  sham  fights  and  naval  reviews.  They  had  several 
games  in  which  a  ball  was  used, — one,  apai,  not  unlike  our" 
baudy,  while  another,  luira«  (played  chiefly  by  women), 
was  a  kind  of  football ;  but  surf-swimming  (faahte)  was 
perhaps  the  roost  favorite  sport  with  both  sexes.  Kites  were 
known.   Cock-fighting  ( faatitoraamoa )  was  much  practiced. 

Ditcovtry  and  Exploration. — There  is  little  doubt  that  the 
main  island  and  some  other  members  of  the  group  were 
visited  by  the  Spaniard  Pedro  Fernandez  de  Quirus  in 
February,  1007.   They  were  rediscovered  in  Juno,  1767,  by 

I  Wallis  in  the  "  Dolphin,"  who  took  nominal  possession  of 

i  Tahiti  for  George  III.  and  named  it  after  him.  In  the  fol- 
lowing year  Bougainville  visited  Tahiti,  claimed  it  as 
French,  and  called  it  La  Nonvelle  Cytherc.  With  Tetuara 
(called  by  him  Umaitia)  and  Eimeo  it  makes  up  the 
Archipel  de  Bourbon  of  his  most  inaccurate  chart.  Almost 
all  we  know  of  the  early  state  of  the  islands  is,  however, 
due  to  Captain  Cook'B  visits  in  1709,  1773,  1774,  and  1777. 
The  name  of  Society  Islands  was  given  to  the  Leeward 
group  on  his  first  voyage  in  honor  of  the  Royal  Society. 
In  1774  Tahiti  was  also  visited  by  two  Spanish  vessels, 
which  left  two  priests,  who  remained  for  ten  months  on  the 

I  island.  The  Spaniards  named  it  Islad'Aniat.  The  islands 
were  again  visited  in  1788 by  the  "  Lady  Penrhyn."  Bligli 
in  the  "  Bounty  "  spent  five  months  on  the  island  in  the 

i  same  year,  and  it  was  revisited  by  that  ship  after  the 
famous  mutiny.  At  this  time  the  leading  chief  was  Pomare, 
whose  family  had  been  pre-eminent  iu  the  island  for  more 
than  a  century.  Aided  by  sixteeu  of  the  "  Bounty " 
mutineers,  and  armed  with  guns  procured  from  Bligh  and 
a  Swedish  vessel,  Pomare  greatly  strengthened  his  power 
and  brought  to  a  successful  close  a  long  struggle  with 
Eimeo.    In  1791  the  "  Pandora  "  carried  off  fourteen  of 

!  the  "  Bounty  "  mutineers,  and  from  this  time  forward  visits 

'  were  frequent. 

Mission*. — The  attempt  of  the  Spaniards  in  1774  was  fol- 

j  lowed  by  the  settlement  of  twenty-five  persons  brought  in 

11797  by  the  missionary  ship  "Duff."   Though  befriended 

!  by  Pomare  I.  (who  lived  till  1805),  they  had  many  difficul- 
ties, especially  from  the  constant  wars,  and  at  length  they 
fled  with  Pomare  II.  to  Eimeo  and  ultimately  to  New 
South  Wales,  returning  in  1812  when  Pomare  renounced 
heathenism.  In  1815  he  regained  bis  power  in  Tahiti.  For 
a  time  the  missionaries  made  good  progress, — a  printing 
press  was  established  (1817),  and  coffee,  cotton,  and  sugar 
were  planted  (1819) ;  but  soon  there  came  a  serious  relapse 
into  heathen  practices  and  immorality.    Pomare  II.  died  of 

'  drink  in  1824.  His  successor  Pomare  III.  died  iu  1827,  and 
was  succeeded  by  his  half-sister  A i mats,  the  unfortunate 
"  Queen  Pomare."    In   1828  a  new  fanatical  sect,  the 

<  "  Mamaia,"  arose,  which  gave  much  trouble  to  the  missions 
and  whose  influence  is  still  felt.  The  leader  proclaimed 
that  he  was  Jesus  Christ,  and  promised  to  his  followers  a 

■  sensual  paradise. 
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French  Annexation.— In  1836  the  French  Catholic  mission- 
aries in  Mangareva  attempted  to  open  a  mission  in  Tahiti. 
Queen  Pomart,  advised  by  the  English  missionary  and 
consul  Pritchard,  refused  her  consent,  and  removed  by 
force  two  priests  who  had  landed  surreptitiously  and  to 
whom  many  of  the  opposition  party  in  the  state  had  rallied. 
In  1838  a  French  frigate  appeared,  under  the  command  of 
M  Da  Petit-Thoaara,  and  extorted  from  Pomare  the  right 
of  settlement  for  Frenchmen  of  every  profession.  Other 
of  interference  followed,  and  at  length,  in  1842, 
du  Petit-Thouars  procured  the  signature  of  a 
it  placing  the  islands  under  French  protection,  the 
authority  of  the  queen  and  chiefs  being  expressly  reserved. 
In  1843  Petit-Thouars  reappeared,  and,  alleging  that  the 
treaty  of  1842  had  not  been  duly  carried  out,  deposed  the 
queen  and  took  possession  of  the  islands.    His  high-handed 


leave  the 


it  neither  they  nor 
,  possibly  because 


action  was  not  countenanced  by  the  French  Government, 
bat,  while  it  professed  not  to  sanction  the  annexation,  it 
did  not  retrace  the  Bteps  taken.  Two  years  were  spent  in 
reducing  the  party  in  the  islands  opposed  to  French  rule  ; 
an  attempt  to  conquer  the  western  islands  failed  ;  and  at 
length,  by  agreement  with  England,  France  promised  to 
return  to  the  plan  of  a  pi 
islands  to  their  rightful  o 
were  replaced  by  French  Protestants,  but 
the  priests  have  been  very  successful, 
French  is  a  compulsory  subject  in  the 
In  1880  Tahiti,  including  Eimeo,  was  proclaimed  a  French 
colony.  It  is  the  residence  of  the  governor-general  of  the 
French  dependencies  in  the  Pacific. 

Literature  — The  following  list  includes  the  books  whl~h  seem 
most  to  deserve  mention  :  Hawkecworth's  Voyapa,  especially 
Wallls's  Voyage,  H.M.8.  "Dolphin,"  in  vol.  1.,  London.  1778 ; 
Cook  *  Three  Voyage*,  with  Forster*  accountof  the  second  voyage  ; 
Frcyclnct.  Voyage  de  la  Cvtjuitle,  and  Lesson's  account  of  the  same 
voyage.  I"aria,  1839 ;  Bennett,  Whaling  Voyage,  London,  1M0.  For 
manners  and  customs  of  the  native*,  see  Cook,  Pun*,  Kills.  For 
modern  statistics,  see  Desgrax,  La  Tahiti,  Paris,  1846 ;  Sotitt* 
CohmiaUt,  Paris,  1886,  vol.  0T  For  the  early  history  of  the  islands, 
see  Ellis,  Polynesian  Retearehet,  London.  1*29 ;  Vincendon-Du- 
moulln  and  t>c«graz.  Ik*  TaiH,  Paris,  1844.  For  mission  history, 
sec  Voyage  ■>(  the  Duff,  London,  1799  ;  Ellis  ;  Williams.  Mutionary 
Enterprise  in  the  SmJh  Sea  ItlawU,  London,  1889.  For  the  French 
occupation,  see  Moerenhout,  Voyage  aux  fie*  da  Grand  Oefan, 
Paris,  1887 ;  Vlncendon-Dumoulln  and  Desgras  ;  Pritchard.  JWy- 


TAIWAN.   See  Formosa. 

TAJAK.  Tajik,  or  Tausik,  a  term  originally  oc- 
curring in  the  Pahlavi  writings,  and  explained  to  mean, 
first,  the  Arabs  in  general,  then  their  descendants 
born  in  Persia  and  elsewhere  out  of  Arabia,  and,  lastly, 
the  Persians  in  general  and  their  descendants  born  in 
Turkestan  and  elsewhere  out  of  Persia.  Tajak  has 
thus  come  to  be  the  collective  name  of  all  communities 
of  Iranian  stock  and  Persian  speech,  wherever  found 
in  Central  Asia.  These  are  co-extensive  with  the 
former  eastward  and  northward  limits  of  the  Persian 
empire  ;  but,  since  the  ascendency  of  the  Turki  races, 
they  have  become  the  subject  element  in  Turkestan, 
Afghanistan,  Bokhara,  Khiva,  Kashgaria.  while  still 
politically  dominant  in  Badakhshan,  Wakhan,  Dar- 
waz,  Kost,  and  Karateghin.  In  moBt  of  these  places 
the  Tajaks,  with  the  kindred  GaJchas,  seem  to  form 
the  bulk  of  the  population,  the  distinction  being  that 
TajnJ-  is  applied  rather  to  the  settled  and  more  civi- 
lized lowlanders  of  modern  Persian  speech,  Galcha  to 
the  ruder  highlanders  of  Ferghana,  Kohistan,  Wak- 
han,  etc.,  who  speak  either  archaic  forms  of  Persian 
or  dialects  intermediate  between  the  Iranian  and  San- 
skritic  ( Indian)  branches  of  the  Aryan  linguistic  family.  | 
The  Tajaks  arc  thus  a  settled  Iranian  people,  agricul- 1 
turists  in  the  country,  traders  and  artisans  in  the  towns, 
and  are  essentially  Parsivan,"  that  is,  men  of  Per- 
sian speech— this  term,  however,  being  more  specially 
applied  to  those  of  Afghanistan.  But,  although 
mainly  of  Iranian  stock,  with  light  complexion  and 
regular  features,  the  Tajaks  claim  Arab  descent,  re- 
garding the  district  about  Baghdad  as  their  primeval 
home,  and  considering  themselves  the  descendants  of 
the  Arabs  who  overran  Central  Asia  in  the  first  century 
of  the  Flight  At  the  same  time,  "it  is  evident  that 
the  inhabitants  of  the  greater  part  of  this  region  (Cen- 
tral Asia)  must  from  an  carry  period  have  come  in 
contact  with  the  successive  waves  of  Turkish  (Turki) 
and  even  Mongol  population  which  broke  over  them ; 


accordingly  we_  find  that,  although  the  type  is  essen- 
tially Iranian,  it  has  undergone  a  certain  modification, 
.  .  .  face,  though  obviously  Persian,  is  more  oblonc 
than  that  of  the  Turk,  more  or  less  heavy  cheeks,  thick 
nose,  large  mouth,  wide  forehead,  .  .  .  middle  height, 
powerful  frame,  and  broad  shoulders,  .  .  .  dark  hair, 
but  among  the  Galchas  a  few  fair  people  are  found  " 
(Capt  J.  M.  Trotter,  BokMra,  p.  169).  The  term 
Tajak  must  also  be  distinguished  from  Sarte,  the  latter 
simply  meaning  "trader  or  "shopkeeper,"  and  being 
applied  indiscriminately  to  the  settled  as  opposed  to 
the  nomad  element,  and  especially  to  the  urban  popu- 
lations, of  whatever  race,  in  Central  Asia. 1  The  Tajaks 
are  known  as  Tats  on  the  west  side  of  the  Caspian 
(Baku,  Lenkoran,  eta). 
TAKA.   See  Nubia. 

TALAVERA  de  la  Reina,  a  town  of  Spa  in,  in  the 
province  of  Toledo,  is  situated  on  the  right  bank  of  the 
Tagus,  and  on  the  railway  from  Madrid  to  Caceres, 
some  40  miles  below  Toledo  and  64  miles  southeast 
from  Madrid.  It  was  formerly  surrounded  by  a  triple 
circumvallation,  portions  of  which  still  remain.  It  has 
no  buildings  of  special  interest,  and  its  commerce  ana 
manufactures  are  inconsiderable.  The  population 
within  the  municipal  limits  in  1877  was  10,029. 

Talavera  is  the  birthplace  (1536)  of  Mariana  the  historian 
Wellington  overcame  a  superior  French  force  here  on  July 
27-28,  1809. 

TALBOT,  Family  of.  Apart  from  its  achiev- 
ments,  this  is  one  of  the  few  families  in  the  English 
aristocracy  which  traces  alike  its  descent  and  its  sur- 
name from  the  Norman  conquerors  of  England ;  and 
it  may  really  be  said  that  there  has  hardly  been  a  time 
during  the  last  eight  hundred  years  in  which  the  Tal- 
bots  have  not  been  of  considerable  account  in  public 
life.  Yet  in  some  periods  they  appear  rather  as  a 
potential  influence,  while  at  certain  marked  epochs 
they  stand  out  among  the  most  prominent  acton  in 
English  history.  The  name  of  Richard  Talbot  occurs 
in  Domesday  Book  as  the  holder  of  nine  hides  of  land 
in  Bedfordshire  under  Walter  Giffard,  earl  of  Buck- 
ingham. There  is  no  evidence  that  he  came  over  to 
England  with  the  Conqueror  himself:  and,  as  he  did 
not  hold  of  the  king  in  capite,  it  is  clear  that  he  was 
not  a  leader.  His  son  Geoffrey  Talbot  took  part  with 
the  empress  Maud  against  King  Stephen.  But  ap- 
parently it  was  another  son  Hugh  who  continued  the 
line ;  of  whom  it  is  recorded  that  he  held  the  castle  of 
Plessi  against  Henry  I.  for  Hugh  de  Gournay,  and 
afterwards  became  a  monk  at  Beaubec  in  Normandy. 
His  son  Richard  obtained  from  Henry  II.  the  lord- 
ship of  Linton  in  Herefordshire,  and  from  Richard  L 
the  custody  of  Ludlow  castle  ;  and  his  descendants  for 
some  generations  appear  to  have  been  wardens  of 
various  castles  on  the  borders  of  Wales.  Under  Ed- 
ward IL  a  Gilbert  Talbot  was  head  of  the  house,  and 
invaded  Scotland  in  the  king's  company,  but  after- 
wards took  part  with  Thomas  of  Lancaster  against  the 
king.  He,  however,  was  pardoned,  and  obtained  from 
Edward  III.  a  confirmation  of  the  grant  of  the  manor 
of  Linton  and  other  lands  to  himself  and  his  heirs. 

His  son  Richard,  who  had  married  a  daughter  of 
John  Comvn  of  Badenoch,  laid  claim  to  certain  lands 
in  Scotland  in  her  right,  and,  when  restrained  from 
entering  that  country  by  land  (Edward  III.  having 
then  made  an  alliance  with  King  David),  he  joined  in 
a  successful  expedition  which  invaded  it  by  sea  in  the 
interests  of  Edward  Baliol.  Three  years  later  he  was 
taken  prisoner  in  Scotland,  and  redeemed  for  200) 

1  "  Quand  un  Usbeg  eatdevenucompletementsedentalre  ...  11 
dcvlent  Sarte:  le  mot  Sarte  n  est  done  pas  une  appellation  e»h- 
nlque"  (Charles  dc  Ujfalvy  In  BuL  Soe.  Qtogr-  June,  1878).  But 
the  Tajaks,  being  always  settled,  were  the  first  to  be  known  ai 
Sarte*  ;  whence  the  still  prevalent  erroneous  impression  that  the 
word  had  a  racial  meaning,  implying  an  Iranian  as  opposed  to  a 
TOrkl  element.  Nevertheleia  there  Is  a  certain  local  etiquette 
observed  In  the  use  of  the  two  words  Tajak  and  Sarte,  em  bod  ted 
In  the  popular  saying  :  "  When  a  Granger  present*  himself  and 
eat*  your  bread,  call  him  a  Tajak;  when  he  is  gone  you  may  call 
blm  a  r 
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marks,'  after  which  the  king  made  him  governor  of 
Berwick.  He  took  part  also  in  Edward's  wars  against 
France,  as  did  likewise  his  son  Gilbert,  who  succeeded 
him.  At  this  time  the  family  possessed  lands  in  the 
counties  of  Oxford,  Gloucester,  Hereford,  and  Kent, 
and  a  little  later  in  Berkshire,  Wilts,  Salop,  and  Essex. 
Another  Gilbert  Talbot,  grandson  of  the  last,  claimed 
to  cany  the  great  spurs  at  the  coronation  of  Henry  V., 
and  bad  a  commission  to  receive  the  submission  of 
Oven  Glendower  and  his  adherents.  He  also  distin- 
guished himself  in  the  invasion  of  Normandy.  He 
was  twice  married,  his  second  wife  being  a  Portuguese 
lady,  but  he  left  no  male  issue,  and  was  succeeded  by 
his  brother  John,  the  special  hero  of  the  family. 

Hitherto  the  head  of  the  house  had  borne  the  name 
of  Lord  Talbot  ,  but  this  John,  after  obtaining  by 
marriage  the  title  of  Lord  Furnivall,  was  for  his  dis- 
tinguished actions  created  earl  of  Shrewsbury.  He 
made  his  name  so  terrible  in  France  that  for  several 
generations  afterwards  French  mothers  used  to  threaten 
refractory  children  that  the  Talbots  would  come  if  they 
were  not  quiet  (Brown's  Venetian  Calendar,  ii.  75). 
He  rescued  Maine  from  the  French  and  took  Pontoise ; 
but  his  own  capture  by  the  Maid  of  Orleans  was  what 
probably  discouraged  the  English  most  of  all  in  their 
disasters  beyond  sea.  He  was  exchanged  for  an 
eminent  French  prisoner  and  a  heavy  ransom  besides. 
He  served  also  several  times  as  lieutenant  of  Ireland, 
and  in  1446  was  created  earl  of  Wexford  and  of  Water- 
ford,  in  addition  to  the  title  of  Shrewsbury,  which  had 
been  conferred  upon  him  in  1442.  He  died  in  1453,  in 
an  unsuccessful  expedition  for  the  recovery  of  Guienne, 
which  had  lately  submitted  to  the  French.  His  son 
John,  Viscount  Lisle,  was  slain  along  with  him  in  the 
same  fatal  battle 

But,  besides  his  martial  exploits  which  live  in  his- 
tory, this  John  claims  Home  attention  for  his  family 
alliances.  His  first  wife  Maud,  a  granddaughter  or 
Thomas,  Lord  Furnivall,  brought  him  the  castle  of 
Sheffield  as  part  of  her  inheritance,  and  he  was  accord- 
ingly summoned  to  parliament  in  the  days  of  Henry 
Iv.as  John  Talbot  of  Hallamshire.  otherwise  Lord 
Furnivall,  more  than  thirty  years  before  he  was  made 
earl  of  Shrewsbury.  The  property  remained  in  the 
hands  of  his  descendant*,  and  became  a  favorite  resi- 
dence of  the  family  during  the  whole  of  the  Tudor  era : 
and,  but  for  the  death  in  1616  of  Gilbert,  seventh  earl 
of  Shrewsbury,  without  male  issue,  it  has  been  re- 
marked by  Hunter  that  Sheffield  might  have  remained 
much  longer  a  centre  of  feudal  magnificence  rather 
than  of  commerce  and  manufactures.  The  second  wife 
of  John,  earl  of  Shrewsbury,  was  Margaret,  the  eldest 
of  three  daughters  of  Richard  Beauchamp,  earl  of 
Warwick,  by  nw  second  wife,  a  daughter  or  Thomas, 
Lord  Berkeley.  By  her  he  obtained  a  third  part  of 
the  Berkeley  property ;  and,  though  she  did  not  he- 
come  the  mother  of  a  line  of  carls,  her  eldest  son,  John 
Talbot,  was  created  Viscount  Lisle,  and  it  was  he  who 
fell  along  with,  his  father  at  the  disastrous  battle  of 
Chatillon  in  Gascony.  His  son  Thomas,  who  inherited 
the  title  of  Viscount  Lisle,  was  also  Blain  at  the  early 
age  of  twenty-two  in  a  feudal  contest  with  Lord  Berke- 
ley, ariaing  out  of  a  dispute  as  to  the  possession  of 
Berkeley  castle,  at  Nibley  Green,  near  Wotton-under- 
Edge,  March  30,  1470;  and  the  title  was  afterwards 
conferred  on  Edward  Grey,  the  husband  of  one  of  his 
two  sisters. 

John,  the  second  earl  of  Shrewsbury,  was  the  first 
earl's  son  by  his  first  wife.  He  had  been  knighted  at 
Leicester  in  1426  along  with  the  infant  king  Henry  VI. , 
had  served  in  the  wars  of  France,  and  been  made  chan- 
cellor of  Ireland  during  his  father's  lifetime,  when  he 
was  only  Lord  Talbot.  Afterwards  he  was  made  lord 
high  treasurer  of  England,  and  in  1459  was  rewarded  for 
his  services  to  the  house  of  Lancaster  with  a  grant  of 
100  marks  [$324  English]  a  year  out  of  the  lordship 

1  [IMD,  estimated  for  Scotch  or  12  time*  aa  much  for  English 
-  Ed.  J 


of  Wakefield,  forfeited  by  Richard,  duke  of  York. 
But  next  year  he  and  his  brother  Christopher  were 
slain  at  the  battle  of  Northampton,  fighting  in  the 
cause  of  Henry  VI.  His  son  John  succeeded  him,  and 
then  his  grandson  George,  who  fought  for  Henry  VlL 
at  Stoke,  and  whom  King  Henry  v  III.  sent  as  his 
lieutenant  against  the  rebels  in  that  most  formidable 
insurrection,  the  Pilgrimage  of  Grace.  '  But  perhaps 
the  thing  which  most  redounds  to  his  credit  is  the 
humanity  with  which  (as  related  by  Cavendish)  he  re- 
ceived the  fallen  Cardinal  Wolsey  into  his  house  at 
Sheffield  when  he  was  on  his  way  up  to  London  as  a 
state  prisoner,  and  endeavored  to  remove  those  gloomy 
anticipations  of  his  fate  which  in  fact  brought  on  his 
last  illness. 

Francis,  the  fifth  earl,  took  a  leading  part  in  the  in- 
vasions of  Scotland  under  Henry  VITI.  and  Edward 
VI.,  and  was  one  of  the  two  peers  who  alone  opposed 
the  bill  for  abolishing  the  pope's  jurisdiction  under 
Elisabeth.  His  son  George,  who  succeeded,  was  the 
earl  to  whom  the  custody  of  Mary  Stuart  was  com- 
mitted, his  delicate  and  onerous  task  being  rendered  all 
the  more  difficult  for  him  by  the  intrigues  of  his  bold, 
ambitious  second  wife,  Bess  of  Hardwick,  the  builder 
of  Chatsworth,  who  had  married  three  husbands  be- 
fore her  union  with  him.  Two  sons  of  this  last  earl 
succeeded  one  another,  and  the  title  then  devolved,  for 
want  of  male  issue,  on  the  lineal  descendants  of  Sir 
Gilbert  Talbot  of  Grafton  in  Worcestershire,  third  son 
of  John,  the  second  earl.  This  Sir  Gilbert  had  fought 
for  Henry  VII.  at  Bosworth,  where  he  was  severely 
wounded,  was  knighted  on  the  field,  and  was  through- 
out one  of  the  first  Tudor's  most  trusted  councillors. 
He  fought  also  at  Stoke  against  the  insurgents  with 
Lambert  Simnel,  was  made  a  knight  banneret,  gov- 
ernor of  Calais,  and  lord  chamberlain. 

The  ninth  earl.  George,  descended  from  this  Gilbert, 
is  not  distinguished  by  any  prominent  actions.  He 
died  unmarried,  and  his  brother,  who  followed  next, 
was  succeeded  by  his  grandson  Francis,  chiefly  mem- 
orable for  his  unhappy  fate.  His  second  wife,  a 
daughter  of  the  earl  of  Cardigan,  was  seduced  by  the 
duke  of  Buckingham,  whom  the  outraged  husband 
challenged  to  a  duel.  The  countess,  it  is  said,  was 
present  at  the  scene,  and  held  Buckingham's  horse  in 
the  disguise  of  a  page,  saw  her  husband  killed,  and 
then  clasped  her  lover  in  her  arms,  receiving  blood- 
stains upon  her  dress  from  the  embrace.  Charles, 
the  twelfth  earl,  son  of  this  unfortunate  nobleman, 
was  raised  by  William  III.  to  the  dignity  of  a  duke 
for  his  important  diplomatic  services.  His  position 
in  those  slippery  times  was _  altogether  exceptional. 
Abandoning  the  religion  of  his  ancestors  he  became  a 
Protestant,  was  one  of  the  seven  who  signed  the  invi- 
tation to  William  of  Orange  to  come  over,  and  was 
continually  consulted  by  him  on  state  affairs  after  he 
became  king.  Yet,  being  apparently  of  a  very  sensi- 
tive disposition,  he  seems  to  have  at  times  repented 
what  he  had  done,  and  even  corresponded  with  James 
at  St.  Germain  ;  yet  again,  in  times  of  danger,  he  was  as 
ready  as  ever  to  stake  his  life  and  fortunes  in  the  ser- 
vice of  his  country  to  preserve  the  new  settlement.  It 
was  apparently  his  extreme  sensitiveness  that  caused 
him  to  he  spoken  of  as  "  the  king  of  hearts."  In  1694 
he  was  created  marquis  of  Alton  and  duke  of  Shrews- 
bury, but  as  he  left  no  son  these  titles  died  along  with 
him,  and  the  earldom  of  Shrewsbury  devolved  on  his 
cousin  Gilbert,  a  Roman  Catholic  priest. 

From  this  time  the  direct  line  of  Sir  Gilbert  Talbot 
of  Grafton  began  to  fail.  A  nephew  three  times  suc- 
ceeded to  an  uncle,  and  then  the  title  devolved  upon  a 
cousin,  who  died  unmarried  in  1856.  On  the  death  of 
this  cousin  the  descent  of  the  title  was  for  a  short  time 
in  dispute,  and  the  lands  were  claimed  for  the  infant 
son  or  the  duke  of  Norfolk  under  the  will  of  the  last 
earl :  but  the  courts  decided  that,  under  a  private  Act 
obtained  by  the  duke  of  Shrewsbury  in  the  sixth  year 
I  of  George  L,  the  title  and  estates  must  go  together, 
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and  the  true  successor  to  the  earldom  was  found  in 
Karl  Talbot,  the  head  of  another  line  of  the  descen- 
dant of  Sir  Gilbert  Talbot  of  Grafton,  sprung  from  a 
second  marriage  of  Sir  Gilbert's  son,  Sir  John  Talbot 
of  Albrighton.  The  head  of  this  family  in  the  be- 
ginning of  the  last  century  was  a  divine  of  some  mark, 
who  died  bishop  of  Durham  in  1730.  His  son  Charles, 
who  filled  the  office  of  lord  chancellor,  was  created 
Baron  Talbot  of  Hensol  in  Glamorganshire  in  1733  : 
and  his  son  again  was  advanced  to  the  dignity  of  Earl 
Talbot  in  1761,  to  which  was  added  that  of  Baron 
Dyncvor  in  1780.  Then  succeeded  a  nephew  who  was 
also  created  Viscount  Tngestre,  and  assumed  by  royal 
licence  the  surname  of  Chetwynd  before  Talbot,  from 
his  mother.  ( J.  OA. ) 

The  earl  Talbot  who  successfully  claimed  the  Shrews- 
bury title  (as  the  eighteenth  earl)  was  the  present 
carl's  grandfather,  and  all  the  titles  just  mentioned 
have  been  united  in  his  line  ever  since. 

TALBOT,  William  Henry  Fox  (1800-1877),  a 
discoverer  in  photography,  was  the  only  child  of  Wil- 
liam Davenport  Talbot,  of  Laycock  Abbey,  Wilts,  and 
of  Jjady  Elizabeth  Fox  Strangways,  daughter  of  the 
second  earl  of  Ilchester.  He  was  born  in  February, 
1800.  and  educated  at  Harrow  and  at  Trinity  College, 
Cambridge,  where  he  gained  the  Porson  prize  in  1820, 
and  graduated  as  twelfth  wrangler  in  1821.  From 
1822  to  1872  he  frequently  communicated  papers  to 
the  Royal  Society,  many  of  them  on  mathematical 
At  an  early  period  he  had  begun  his  optical 


researches,  which  were  to  have  such  important  results 
in  connection  with  photography.  To  the  Edinburgh 
Journal  of  Science  in  1826  he  contributed  a  paper  on 
"  Some  Experiments  on  Colored  Flame  ; '  to  the 
Quarterly  Journal  of  Science  in  1827  a  paper  on 
Monochromatic  Light;"  and  to  the  I1til)*onhical 
Magazine  a  number  of  papers  on  chemical  subjects, 
including  one  on  "  Chemical  Changes  of  Color."  Be- 
fore Daguerre  exhibited  in  1839  pictures  taken  by  the 
sun,  Talbot  had  obtained  similar  buoccss,  and  as  soon 
as  Dagucrrc's  discoveries  were  whispered,  communi- 
cated the  results  of  his  experiments  to  tho  Roval  So- 
ciety (see  Photography,  vol.  xviii.  p.  837).  In  1841 
he  made  known  his  discovery  of  the  calotype  process, 
but  after  the  discovery  of  the  collodion  process  by 
Scott  Archer,  with  whom  he  had  a  lawsuit  in  reference 
to  his  patent  rights,  he  relinquished  this  field  of  in- 
quiry. For  his  discoveries,  the  narrative  of  which  is 
detailed  in  his  Pencil  of  Nature  (1844),  he  received  in 
1842  the  medal  of  the  Royal  Society.  While  engaged 
in  his  scientific  researches  he  devoted  a  considerable 
portion  of  his  time  to  archeology,  and  this  field  of  in- 
quiry latterly  occupied  his  chief  attention.  Besides 
reading  papers  on  these  subjects  befure  the  Royal  So- 
ciety oi  Literature  and  the  Society  of  Biblical  Arehro- 
ology,  he  published  Hermes,  or  Classical  and  Anti- 
quarian Researches  (1838-39),  and  Illustrations  of  the 
Antiquitu  of  the  Hook  of  Genesis  (1839).  With  Sir 
Henry  Rawlinson  and  Dr.  Hincks  he  shares  the  honor 
of  having  been  one  of  the  first  decipherers  of  the 
cuneiform  inscriptions  of  Nineveh.  lie  was  also  the 
author  of  English  Etymologies  (1846).  He  died  at 
Laycock  Abbey,  17th  September,  1877. 

TALC.  See  Geolooy,  vol.  x.  p.  203,  and  Miner- 
alogy, vol.  xvi.  p.  432. 

TALiCA,  a  town  of  Chili,  capital  of  the  province  of 
Talca,  is  situated  on  the  Claro,  a  tributary  of  the 
Maule,  nearly  due  south  of  Santiago,  with  which  it  is 
connected  by  rail.  The  town  has  a  lyeeum  and  some 
woollen  manufactures  (especially  of  ponchos  ").  In 
1875  the  population  numbered  17,496,  and  in  1885 
about  19.000. 
TALENT.  See  Nlthismatics,  vol.  xvii.  p.  646-47. 
TALES  are,  in  the  usual  acceptance  of  the  word, 
fictitious  narratives,  long  or  short,  ancient  or  modern. 
In  this  article  "tale"  is  used  in  a  stricter  sense,  as 
equivalent  to  the  German  "  Volks-mdrchen  "  or  the 
French  "conte  populaire."  Thus  understood,  popular 


tales  mean  the  stories  handed  down  by  oral  tradition 
from  an  unknown  antiquity,  among  savage  and  civil- 
ized peoples.  So  understood,  popular  tales  are  a  sub- 
ject in  mythology,  and  indeed  in  the  general  study 
of  the  development  of  man,  of  which  the  full  interest 
and  importance  is  scarcely  yet  recognized.  Popular 
tales  won  their  way  into  literature,  it  is  true,  at  a  very 
distant  period.  The  Homeric  epics,  especially  the 
Odyssey,  contain  adventures  which  are  manifestly 
parts  of  the  general  human  stock  of  popular  narra- 
tive. Other  examples  are  found  in  the  Rigveda,  and 
in  the  myths  which  were  handled  by  the  Greek  drama 
tists.  Collections  of  popular  tales,  more  or  less  sub- 
jected to  conscious  literary  treatment,  are  found  in 
Sanskrit,  as  in  the  work  of  Somadeva,  whose  Kathn 

]  Sarit  Sdgara,  or  "Ocean  of  the  Streams  of  Story," 

I  has  been  translated  by  Mr.  Tawney  (Calcutta,  1880) 
The  Thousand  and  One  Niohtb  (q.v.)  are  full  of 
popular  tales,  and  popular  tales  are  the  staple  of  the 

I  mediaeval  Gesta  Romanorvm,  and  of  the  collections 
of  Straparola  and  other  Italian  contours.  In  all  then1 
and  similar  gatherings  the  story*,  long  circulated  from 

I  mouth  to  mouth  among  the  people,  is  handled  with 
conscious  art,  and  little  hut  the  genera)  outline  of  plot 
and  character  of  incident  can  be  regarded  as  original. 
In  the  Histoires  ou  Contes  du  Temns  Passe"  of  Perrault 
(Elzevir,  Amsterdam,  1697  ;  the  Parisian  edition  is  of 
the  same  date)  we  have  one  of  the  earliest  gatherings 
of  tales  which  were  taken  down  in  their  nursery  sbape 
as  they  were  told  by  nurses  to  children.  This  at  least 
secnis  probable,  though  M.  Alfred  Maury  thinks  Per- 
rault drew  from  literary'  sources.  Perrault  attributed 
the  composition  to  his  son,  P.  Darmaueour,  at  that 
time  a  child,  and  this  pretext  enabled  him  to  give  his 
stories  in  a  simple  and  almost  popular  guise.  In  the 
dedication  signed  by  the  boy,  Perrault  offers  remarks 
which  really  do  throw  a  certain  light  on  the  origin  and 
characteristics  of  "  m'archen. "  He  says,  "  lis  renfer 
ment  tous  une  morale  trcs  sensee  .  .  .  .  et  donnent 
une  image  de  ce  qui  se  passe  dans  les  moindres  families, 
ou  la  louable  impatience  d'instruire  les  enfans  fait  iiu- 
aginer  des  histoires  depourvues  de  raison  pour  s'w- 
comoderaocsm^mesenfants,  qui  n'en  ont  pas  encore.' 
It  seems  that  popular  tales  in  many  cases  probably 
owe  their  origin  to  the  desire  of  enforcing  a  moral  or 
practical  lesson.  It  appears  that  their  irrational  and 
infantile"  character — "d6pourvues  de  raison" — is 
derived  from  their  origin,  if  not  actually  among  children, 
at  least  among  childlike  peoples,  who  have  not  arrived 
at  "  raison,"  that  is,  at  the  scientific  and  modern  con- 
ception of  the  world  and  of  the  nature  of  man. 

The  success  of  Perrault's  popular  tales  brought  the 
genre  into  literary  fashion,  and  the  Comtessc  d'Atilnov 
invented,  or  in  some  cases  adapted,  "contes."  which 


still  retain  a  great  popularity.  But  the  nrecisc  and 
scientific  collection  ot  tales  from  the  lips  of  the  people 
is  not  much  earlier  than  our  century.  The  chief  im- 
pulse to  the  study  was  given  by  the  brothers  Grimm. 
The  first  edition  of  their  Kinder-  und  Hans- Miirchen 
was  published  in  1812.  The  English  reader  will  find 
a  very  considerable  bibliography  of  popular  tales,  as 
known  to  the  Grimms,  in  Mrs.  Alfred  H  unt  8  transla- 
tion, Grimms  Household  Tales,  tcith  Notes  (London, 
1884).  "  How  unique  was  our  collection  when  it  first 
appeared,"  they  exclaim,  and  now  merely  to  enume- 
rate the  books  of  such  traditions  would  occupy  much 
space.  In  addition  to  the  miirchen  of  Indo-European 
|  peoples,  the  Grimms  became  acquainted  with  some 
Malay  stories,  some  narratives  of  Bechuanas,  Negroes, 
1  American  Indians,  and  Finnish,  Esthonian,  and  Mag- 
yar stories.  Thus  the  Grimms'  knowledge  of  non- 
(  European  m'archen  was  extremely  slight  It  enabled 
them,  however,  to  observe  the  increase  of  refinement 
"in  proportion  as  gentler  and  more  humane  manners 
develop  themselves,"  the  monstrosities  of  Finnish  and 
Red-Indian  fancy  gradually  fading  in  the  narratives  of 
Germans  and  Italians.  The  Grimms  notice  that  the 
evolution  of  popular  narrative  resembles  the  evolution 
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of  the  art  of  sculpture,  from  the  South-Sea  idol  to 
the  friere  of  the  Parthenon,  "from  the  strongly 
marked,  thin,  even  ugly,  but  highly  expressive  forms 
of  its  earliest  stages  to  those  which  possess  external 
beauty  of  mould."  Since  the  Grimms'  time  our 
knowledge  of  the  popular  tales  of  non-European  races 
has  been  greatly  enriched.  We  possess  numbers  of 
North- American,  Brazilian,  Zulu,  Swahili,  Eskimo, 
Samoan,  Maori,  Kaffir,  Malagasy,  Bushman,  and 
even  Australian  marchen,  and  can  study  them  in  com- 
parison with  the  stories  of  Hesse,  of  the  West  High- 
lands of  Scotland,  of  Scandinavia. 

While  the  popular  romances  of  races  of  all  colors 
most  be  examined  together,  another  element  in  this 
subject  is  not  less  important.  It  had  probably  been 
often  observed  before,  hut  the  fact  was  brought  out 
most  vividly  by  Von  Hahn  {Grieehuche  undalban- 
aitehe  MUrhhen,  Leipsic,  1864),  that  the  popular  tales 
of  European  races  turn  on  the  same  incidents,  and 
display  the  same  succession  of  situations,  the  same 
characters,  and  the  same  plots,  as  are  familiar  in  the 
indent  epic  literature  of  Greece,  India,  Germany,  and 
Scandinavia.  The  epics  are  either  fully-developed 
evolved  by  the  literary  genius  of  poets  and 
or  the  marchen  are  degenerate  and  broken- 
memories  of  the  epics  and  sagas,  or  perhaps 
there  maybe  examples  of  both  processes.  The  second 
view, — namely,  that  the  popular  tales  are,  so  to  speak, 
the  scattered  grains  of  gold  of  which  the  epic  is  the 
original  M pocket"  or '^placer,"— the  belief  that  the 
mirchen  are  the  detritus  of  the  saga,— was  for  a  long 
time  prevalent.  But  a  variety  of  arguments  enforce 
the  opposite  conclusion,  namely,  that  the  marchen  are 
essentially  earlier  in  character  than  the  epic,  which  is 
the  final  form  to  which  they  have  been  wrought  by  the 
genius  of  Homer  or  of  some  other  remote  yet  cultivated 
poet.  If  this  view  be  accepted,  the  evolution  of 
mirchen  and  of  certain  myths  has  passed  through  the 
following  stages : 

(1)  The  popular  tale,  as  current  among  the  unculti- 
vated peopie,  such  as  Iroquois,  Zulus,  Bushmen,  Sa- 
moa ns,  Eskimo,  and  S amoved es.  This  tale  will  reflect 
the  mental  condition  of  rude  peoples,  and  will  be  full 
of  monstrous  and  miraculous  events,  with  an  absence 
of  reason  proper,  as  Perrault  says,  "aoeuxqui  n'en 
ont  pas  encore. "  At  the  same  time  the  tale  will  very 
probably  enforce  some  moral  or  practical  lesson,  and 
may  even  appear  to  have  been  invented  with  this  very 
purpose,  for  man  is  everywhere  impressed  with  the 
tmitortance  of  conduct. 

(2)  The  same  tale — or  rather  a  series  of  incidents 
and  a  plot  essentially  the  same — as  it  is  discovered 
surviving  in  the  oral  traditions  of  the  illiterate  peas- 
antry of  European  races.  Among  them  the  monstrous 
element,  the  ferocity  of  manners  observed  in  the  first 
stage,  will  be  somewhat  modified,  but  will  be  found 
most  notable  among  the  Slavonic  tribes.  Nowhere, 
even  in  German  and  Scottish  marchen,  is  it  extinct, 
cannibalism  and  cruel  torture  being  fuvorite  incidents. 

(3)  The  same  plot  and  incidents  as  they  exist  in  the 
heroic  epics  and  poetry  of  the  cultivated  races,  such 
u  the  Homeric  books,  the  Greek  tragedies,  the  Cyclic 
poets,  the  Kalewala  of  the  Finns,  certain  hymns  of 
the  Rigveda,  certain  legends  of  the  Brahmanas,  the 
rtory  of  the  Volsungs, — in  these  a  local  and  almost 
historical  character  is  given  by  the  introduction  of 
names  of  known  places,  and  the  adventures  are  attrib- 
uted to  national  heroes,— Odysseus,  GCdipus,  Sigurd, 
Wainamoinen,  Jason,  Pururavas,  and  others.  The 
whole  tone  and  manners  are  nobler  and  more  refined  in 
proportion  as  the  literary  workmanship  is  more  elabo- 
rate. 

This  theory  of  the  origin  of  popular  tales  in  the 
fancy  of  peoples  in  the  savage  condition  (see  Mvtiiol- 
nuY).  of  their  survival  as  mirchen  among  the  peas- 
antry of  Indo-European  and  other  civilised  races,  and 
of  their  transfiguration  into  epics,  could  only  be 
out  after  the  discovery  that  savatre  and  civil- 
Vou  xxm.-mi 


ixed  popular  tales  are  full  of  close  resemblances. 
These  resemblances,  when  only  known  to  exist  among 
Indo-European  peoples,  were  explained  as  part  of  a 
common  Aryan  inheritance,  and  as  the  result  of  a 
malady  of  language.  This  system,  when  applied  to 
myths  in  general,  has  already  been  examined  (see  Myth 
olooy).  According  to  another  view,  marchen  every- 
where resemble  each  other  because  they  all  arose  in 
India,  and  have  thence  been  borrowed  ana  transmitted. 
For  this  theory  consult  Benfey's  Rinchatnntra  and  M. 
Cosquin's  Contes  de  Lorraine  (Paris,  1H86).  In  op- 
position to  the  Aryan  theory,  and  the  theory  of  bor- 
rowing from  India,  the  system  which  is  here  advocated 
regards  popular  tales  as  kaleidoscopic  arrangements 
of  comparatively  few  situations  ana  incidents,  which 
again  are  naturally  devised  by  the  early  fancy.  Among 
these  incidents  may  be  mentioned,  first,  kinship  and 
intermarriage  between  man  and  the  lower  animals  and 
even  inorganic  phenomena.  Thus  a  girl  is  wooed  by 
a  frog,  pumpkin,  goat,  or  bear,  or  elephant,  in  Zulu, 
Scotch,  Walachian,  Eskimo,  Oiibway,  and  German 
marchen.  This  incident  is  baaed  on  the  lack  of  a  sense 
of  difference  between  man  and  the  things  in  the  world 
which  is  prevalent  among  savages  (see  Mythology). 
Other  incidents  familiar  in  our  nursery  tales  (such  as 
"Cinderella"  and  "Puss  in  Boots")  turn  on  the  early 
belief  in  metamorphosis,  in  magic,  in  friendly  or  pro- 
tecting animals  (totems  or  beast  manitous).  Others 
depend  on  the  early  prevalence  of  cannibalism  (com- 
pare Grimm,  47,  "The  Juniper  Tree  ").  This  recurs, 
in  the  mad  song  of  Gretchen  in  Faust,  concerning 
which  a  distinguished  student  writes,  "This  ghost  of 
a  ballad  or  rhyme  is  my  earliest  remembrance,  as 
I  crooned  by  an  old  East-Lothian  nurse."  (Compare 
Chambers  s  I^opular  Rhymes  of  Scotland,  1870,  p.  49. ) 
The  same  legend  occurs  among  the  Bechuanas,  and  is 

fmblished  by  Casalis.  Yet  another  incident  springs 
irom  the  taboo  on  certain  actions  between  husband  and 
wife,  producing  the  story  of  Cupid  and  Psyche  (see 
Lang's  Custom  and  Myth,  1884,  p.  64).  Once  more, 
the  custom  which  makes  the  youngest  child  the  heir 
is  illustrated  in  the  marchen  of  the  success,  despite  the 
jealousy  of  the  elders,  of  Cinderella,  of  the  Zulu 
prince  (Callaway's  Tola  from  the  Anuuculu,  pp.  64, 
65),  and  in  countless  other  marchen.  In  other  cases, 
as  in  the  world-wide  marchen  corresponding  to  the 
Jason  epic,  we  seem  in  presence  of  an  early  romantic 
invention, — how  diffused  it  is  difficult  to  imagine. 
Moral  lessons,  again,  are  inculcated  by  the  numerous 
tales  which  turn  on  the  duty  of  kindness,  or  on  the 
impossibility  of  evading  fate  as  announced  in  prophecy. 
In  opposition  to  the  philological  explanation  of  the 
story  of  QSdipus  as  a  nature-myth,  this  theory  of  a 
collection  of  incidents  illustrative  of  moral  lessons  is 
admirably  set  forth  in  Prof.  Cauparetti's  Edipo  e  la 
Mitologia  Comparata  (Pisa,  1867). 

On  a  general  view,  then;  the  stuff  of  popular  tales 
is  a  certain  number  of  incidents  and  a  certain  set  of 
combinations  of  these  incidents.  Their  strange  and 
irrational  character  is  due  to  their  remote  origin  in  the 
fancy  of  men  in  the  savage  condition;  and  their  wide 
distribution  is  caused,  partly  perhaps  by  oral  trans- 
mission from  people  to  people,  but  more  by  the  ten- 
dency of  the  earl v  i  magination  to  run  everywhere  in  the 
same  grooves.  The  narratives,  in  the  ages  of  heroic 
poetry,  are  elevated  into  epic  song,  and  in  the  Middle 
Ages  they  were  even  embodied  in  legends  of  the  saints. 
This  view  is  maintained  at  greater  length,  and  with 
numerous  illustrations,  in  the  introduction  to  Mrs. 
Hunt's  translation  of  Grimm's  Kinder-  und  Haus- 
Marchen,  and  in  Custom  and  Myth,  already  referred  to. 

A  complete  bibliography  of  the  literature  of  popular  tales 
\  would  fill  many  pages.    The  reader  who  is  curious  about 
1  savage  popular  tales  may  turn  to  Tlieal's  Kaffir  Folk  Lore 
(2d  ed„  London,  1886) ;  Callaway's  Xnr*rrii  Tale*  of  the  Am- 
asuln  ( lx>ndon,  1868);  Schoolcraft's  Algie  Researches;  Qill's 
ifv<Kt  and  Tales  of  the  8outh  Pacific  ;  Petitot'a  Tradition*  In- 
(1886); 


igmzec  Dy 


Google 


34 


TALFOURD — TALLAGE 


<i London,  1682) ;  The  South  Africa*  Folk  Lore  Record ;  the 
Folk  Ijtre  Record  (London,  1879-85,  Malagasy  stories) ; 
Sink's  Talet  and  Tradition*  of  the  Eskimo ;  Bloek's  Hottentot 
Tale*  and  Fables  (London,  1864);  Gastrin's  Samoyeduehe 
Marchen ;  and  Leland's  Algonquin  Jjogends  (London,  1884). 
For  European  tales,  the  bibliography  in  the  translation  of 
Grimm,  already  referred  to,  may  be  used,  and  the  Maison- 
neuve  collection,  Lea  Littirotures  popnloires  may  be  recom- 
mended. The  names  of  Liebrecnt,  Kohler,  Dasent,  Hals- 
ton,  Nigra,  Pitr6,  Cosquin,  Afanasief,  Qaidoz,  Sebillot,  may 
•ervo  as  clues  through  the  enchanted  forest  of  the  nursery 
tales  of  Europe.1  (a.  l.) 

TALFOURD,  Sib  Thomas  Noon  (1795-1854),  was 
at  once  eminent  as  a  lawyer,  as  a  writer,  and  as  a  mem- 
ber of  a  brilliant  and  polished  society.  He  had  the 
faculty  of  winning  friendships ;  so  sympathetic  indeed 
was  his  nature  that  he  unconsciously  biased  many  of  the 
most  acute  among  his  acquaintances  towards  an  estimate 
of  his  genius  as  an  author— more  especially  as  a  dra- 
matist—hardly commensurate  with  what  more  impar- 
tial criticism  has  decided  to  be  his  just  meed  of  praise. 
But,  though  even  his  most  excellent  work  in  literature 
has  now  ceased  to  be  generally  cared  for,  his  poetry 
must  always  be  interesting  to  the  literary  student. 

The  son  of  a  brewer  in  good  circumstances,  Talfourd 
was  born  on  January  26,  1795,  at  Doxey,  near  Stafford 
(some  accounts  mention  Reading).  He  received  his 
early  education,  first  at  an  institution  near  Hendon, 
and  later  at  the  Reading  grammar-school  under  Dr. 
Valpy.  Here,  it  is  said,  ne  acquired  his_ taste  for  dra- 
matic poetry,  presumably  under  the  guidance  of  Dr. 
Valpy.  At  the  age  of  eighteen  the  lad  was  Bent  to 
London  to  study  law  under  Mr.  Chitty,  the  special 
pleader.  Early  in  1821  he  joined  the  Oxford  circuit, 
having  been  called  to  the  bar  at  the  Middle  Temple  in 
February  of  that  year.  When,  twelve  years  later, 
he  was  created  a  serjeant-at-law,  and  when  again  he  in 
1849  succeeded  Mr.  Justice  Coltman  as  judge  of  the 
Court  of  Common  Pleas,  he  attained  these  distinctions 
more  perhaps  for  the  seal  and  laborious  care  which  he 
invariably  displayed  in  his  conduct  of  the  cases  confided 
to  him  than  on  account  of  any  brilliance  of  forensic 
talent  or  of  any  marked  intellectual  subtlety.  A  par- 
liamentary life  had  always  had  an  attraction  for  him, 
and  at  the  general  election  in  1835  he  was  returned  for 
Reading.  This  seat  he  retained  for  close  upon  six 
years,  and  he  was  again  returned  in  1847.  In  the 
House  of  Commons  he  was  no  mere  ornamental  mem- 
ber. Those  efforts  of  his  which  have  most  interest  for 
us  of  later  date  were  made  on  behalf  of  the  rights  of 
authors,  for  whose  benefit  he  introduced  the  Interna- 
tional Copyright  Bill ;  his  speech  on  this  subject  was 
considered  the  most  telling  made  in  the  House  during 
that  session.  The  bill  met  with  strong  opposition,  but 
Talfourd  had  the  satisfaction  of  seeing  it  ultimately 
pass  into  law  in  1842,  albeit  in  a  greatly  modified  form. 

At  the  period  of  his  elevation  to  the  bench  he  was 
created  a  knight,  and  thenceforward  his  life  was.  in  the 
intervals  of  his  professional  labors,  devoted  to  scholarly 
and  literary  pursuits.  From  his  school  days  he  had 
entertained  dreams  of  attaining  eminence  as  a  writer ; 
and  to  the  last  he  remained  a  diligent  student  of  liter- 
ature, ancient  and  modern.  During  his  early  years  in 
London  Talfourd  found  himself  forced  to  depend — in 
great  measure,  at  least — upon  his  literary  exertions. 
He  was  at  this  period  on  the  staff  of  the  London 
Magazine^  and  was  an  occasional  contributor  to  the 
Edinburgh  and  Ounrterly  reviews,  the  New  Monthly 
Magazine,  and  other  periodicals  ;  while,  on  joining  the 
western  circuit,  he  acted  as  law  reporter  to  The  Time*. 
His  legal  writings  on  matters  germane  to  literature  arc 
excellent  expositions,  animated  by  a  lucid  and  suffi- 
ciently telling,  if  not  highly  polished,  style.  Among 
the  best  of  these  are  his  article  "  On  the  Principle  of 
Advocacy  in  the  Practice  of  the  Bar"  (in  the  Law 
Magazine,  January,  1846) ;  his  Projmsed  New  Law  of 

America  mwns  of  ine  hutui  (m.  }  ,  imwm  ana  American  iirro- 
Myths  (Phtta..  lte)  by  Dr.  D.  O.  Brtnton.-Aii.  Kd.] 


Copyright  of  the  Highest  Importance  to  Authors  (1838); 
Three  Speeches  delivered  in  the  House  of  Commons  tn 
Favor  of  an  Extension  of  Copyright  (1840) ;  and  his 
famous  Speech  for  the  Defendant  in  the  Prosecution, 
the  Queen  v.  Jfoxon,  for  the  Publication  of  Shelley  * 
Poetical  Works  (1841). 

But  Talfourd  cannot  be  said  to  have  gained  any  posi- 
tion among  men  of  letters  until  the  production  of  his 
tragedy  Ion,  which  was  privately  printed  in  1835.  and 
produced  in  the  following  year  at  Covent  Garden 
theatre.  The  tragedy  was  also  well  received  in  Amer- 
ica, and  it  met  with  the  honor  of  reproduction  at 
Sadler's  Wells  in  December,  1 861 .  This  dramatic  poem, 
its  author's  masterpiece,  turns  upon  the  voluntary  sac- 
rifice of  Ion,  king  of  Argoe,  in  response  to  the  Delphic 
oracle,  which  had  declared  that  only  with  the  extinction 
of  the  reigning  family  could  the  prevailing  pestilence 
incurred  by  the  deeds  of  that  family  be  removed.  As 
a  poem  Ion  has  many  high  qualities.  The  blank  verse, 
if  lacking  the  highest  excellence,  is  smooth  and  musi- 
cal, and  the  lines  are  frequently  informed  with  the 
spirit  of  genuine  poetry:  the  character  of  the  high- 
Bouled  son  of  the  Arrive  king  is  finely  developed,  and 
the  reader  is  affected  throughout  by  that  same  sense 
of  the  relentless  working  and  potency  of  destiny  which 
so  markedly  distinguishes  the  writings  of  the  Greek 
dramatists. 

Two  years  later,  at  the  Haymarket  theatre,  The 
Athenian  Captive  was  acted  with  moderate  success. 
In  1839  Glencoe,  or  the  Fate  of  the  Macdonalds,  was 
privately  printed,  and  in  1840  it  was  produced  at  the 
Haymarket ;  but  this  home  drama  is  indubitably  much 
inferior  to  his  two  classio  plays  The  Castilian  (1853) 
did  not  excite  a  tenth  part  of  the  interest  called  forth 
by  Ion,  Before  this  he  had  produced  various  prose 
writings  other  than  those  already  referred  to, — among 
them  his  "History  of  Greek  Literature,"  in  the  Ency- 
clopcedia  Metropotitana. 

Besides  the  honor  of  knighthood  and  his  various 
legal  distinctions,  Talfourd  held  the  honorary  degree  of 
D.C.L  from  the  university  of  Oxford.  He  died  in 
court  during  the  performance  of  his  judicial  duties,  at 
Stafford,  on  March  13,  1854. 

In  addition  to  the  writings  above-mentioned,  Talfourd 
was  the  author  of  The  Letters  of  Charles  Lamb  trith  «  Sketch 
of  hi*  Life  (1837);  Recollections  of  a  first  Visit  to  the  Alps 
( 1841) ;  Vacation  Rambles  and  Thoughts,  comprising  recollec- 
tions of  three  Continental  tours  in  the  vacations  of  1841, 
1842,  and  1843  (2  vols,  1844) ;  and  Final  Memorials  of  Charles 
Lamb  (1849-50). 

TALISMAN.   See  Amulct. 

TALLAGE,  or  Talliage  (from  the  French  taUler, 
t.e.,  a  part  cut  out  of  the  whole),  appears  to  have  sig- 
nified at  first  a  tax  in  general,  but  became  afterwards 
confined  in  England  to  a  special  form  of  tax,  the  as- 
sessment upon  cities,  boroughs,  and  royal  demesnes — 
in  effect,  aland  tax.  Like  Scuta  ok  (a  v.),  tallage  was 
superseded  by  the  subsidy  system  in  the  14th  century. 
The  last  occasion  on  which  it  was  levied  appears  to  be 
the  year  1332.  The  famous  statute  of  25  Edw.  L  (in 
some  editions  of  the  statutes  34  Edw.  L)  De  TaUagio 
non  Concedendo,  though  it  is  printed  among  the  stat- 
utes of  the  realm,  and  was  cited  as  a  statute  in  the 
preamble  to  the  Petition  of  Right  in  1627,  and  by  the 
judges  in  John  Hampden's  case  in  1637,  is  probably 
an  imperfect  and  unauthoritative  abstract  of  the  Con- 
Jirmatio  Cartarum.  The  first  section  enacts  that  no 
tallage  or  aid  shall  be  imposed  or  levied  by  the  king 
and  his  heirs  without  the  will  and  assent  of  the  arch- 
bishops, bishops,  and  other  prelates,  the  earls^  barons, 
knights,  burgesses,  and  other  freemen  in  the  kingdom. 
Tallagium  facere  was  the  technical  term  for  rendering 
accounts  in  the  exchequer,  tho  accounts  being  originally 
kept  by  means  of  tallies  or  notched  sticks.  The  tellers 
(a  corruption  of  taUiers)  of  the  exchequer  were  at  one 
time  important  financial  officers.  The  system  of  keeping 
the  national  accounts  by  tallies  was  abolished  by  23  Geo. 
ILL  c  82,  the  office  of  teller  by  57  Geo.  ILL  c.  84. 
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TALLEYRAND  DE  pt^ORT),  Charles  I 
.fenuci  (1754-1838),  created  by  Napoleon  a  prince 


family  of  Chalais,  was  an  officer  in  the  army  of  Louis 
XV.,  and  fats  mother,  also  of  noble  family,  was  a  mem- 
ber of  the  royal  household  at  Versailles.  An  accident 
in  infancy  rendered  Talleyrand  lame  for  life,  and 
changed  Lis  whole  career.  His  upbringing  was,  in 
accordance  with  the  fashionable  heartleesness  of  the 
day,  entirely  left  to  strangers ;  and  while  a  boy  he  was, 
in  consequence  of  his  lameness,  formally  deprived  by  a 
comeS  de  famille  of  hiB  rights  of  primogeniture, — his 
younger  brother,  the  Comte  d' Arehainbaud,  taking  his 
rJace ;  and  he  was  destined  for  the  church.  He  keenly 
felt  the  blow,  but  was  powerless  to  avert  it ;  and  he 
used  his  enforced  profession  only  as  a  stepping-stone 
to  his  ambition,  always  despising  it,  and  coolly  and 
defiantly  forsaking  it  when  he  found  it  an  embarrass- 
ment. 

When  he  was  removed  from  the  country  he  was  sent 
to  the  College  d'Harcourt,  where  he  speedily  distin^ 
pushed  himself ;  and  in  1770,  when  sixteen  years  of 
age,  be  became  an  inmate  of  the  Seminaire  de  St.  Sul- 
wee,  his  education  being  completed  by  a  course  in  the 
oorbonne.  Much  as  Talleyrand  despised  t  he  church  as 
a  career,  he  never  ceased  highly  to  appreciate  theology 
as  a  training,  and  he  publicly  test  ified  to  its  value  to 
tiie  statesman  and  specially  to  the  diplomatist  While 
achieving  distinction  as  a  student,  he  carefully  cultivated 
such  society  as  might  promote  his  advancement ;  and 
h  was  in  the  circle  of  Madame  du  Barry  that  his 
cynicism  and  wit,  reported  by  her  to  the  king,  gained 
him  the  position  of  abbe.  To  his  arts  of  manner  were 
added,  not  only  his  advantages  of  birth  and  scholarship, 
hot  a  penetrating  judgment  of  men  and  affairs,  a 
subtle  audacity,  and  a  boundlessly  selfish  ambition. 
hi  early  as  1780  we  find  this  aWx?  malgri  lui  to  have 
reached  the  important  position  of  "agent-general "  of 
the  French  clergy.  His  ability  and  his  flagrant  im- 
morality alike  rendered  him  a  marked  man,  and  the 
latter  did  not  prevent  his  appointment,  in  accordance 
with  his  father's  dying  request  to  the  king,  as  bishop 
of  Autun  in  January,  1789.  The  de%y  of  his  own 
diocese  immediately  elected  him  a  member  of  the 
Mates-general ;  and  he  delivered  before  his  constituents 
one  of  the  most  remarkable  speeches  which  the  crisis 
produced,  containing  a  sagacious  and  statesmanlike 
programme  of  the  reforms  which  the  condition  of 
France  demanded.  He  thus  entered  the  assembly  as 
one  of  its  leaders. 

The  states-general  had  hardly  met  ere  Talleyrand's 
influence  was  called  into  play.  He  successfully  urged 
the  clergy  to  yield  to  the  demand  of  the  commons  that 
the  three  estates  should  meet  together ;  and  the  nobles 
could  thereafter  only  follow  the  example  thus  set  On 
the  question  of  the  extent  of  the  assembly's  authority 
be  again  sided  with  the  popular  leaders.  As  a  financier 
of  great  foresight  and  power  he  soon  became  justly 
celebrated  ;  and  his  position  in  the  assembly  may  be 
estimated  by  his  appointment  as  one  of  a  committee 
of  eight  to  frame  the  project  of  a  constitution.  All 
his  previous  successes  were,  however,  eclipsed  by  the 
danng  with  which  he  attacked  the  rights  and  privileges 
of  his  own  order.  He  had  seconded  the  proposals  that 
the  clergy  should  give  up  their  tithes  and  plate  for  the 
benefit  of  the  nation,  and  on  10th  October,  1789,  he 
himself  proposed  a  scheme  whereby  the  landed  property 
of  the  church  should  be  confiscated  by  the  state.  On 
3d  November,  after  violent  debates,  his  project  was 
carried,  and  the  old  clergy  thereafter  ranked  him  as  an 
enemy.  But  his  general  popularity  so  much  increased 
that  be  was  charged  by  the  national  assembly  t«  prepare 
*  written  memoir  in  defence  of  its  labors  ;  and  the 
manifesto,  read  on  February  1 0, 1 790.  was  received  with 
peat  approval  throughout  the  country.  On  the  16th 
he  was  elected  president  of  the  assembly  for  the  usual 


brief  term.  On  various  subjects  he  was  now  looked 
up  to  as  an  authority, — on  education,  on  electoral  and 
ecclesiastical  reform, on  banking, and  on  general  finance. 
His  career  as  a  diplomatist  had  not  yet  begun. 

On  July  14.  1790,  Talleyrand,  at  the  head  of  300 
clergy,  assisted  at  the  fete  in  the  Champ  de  Mars  in 
commemoration  of  the  fall  of  the  Bastile,  and  publicly 
blessed  the  great  standard  of  France.  By  this  time, 
however,  the  dispute  as  to  the  civil  constitution  of  the 
clergy  had  broken  out,  the  decision  of  the  assembly 
being  resisted  by  the  king,  backed  by  the  nope.  When 
in  November  the  king  yielded,  Talleyrand  boldly  took 
the  required  oath,  only  two  bishops  following  his  ex- 
ample New  bishops  were  elected  by  the  assembly, 
ana  these  he.  in  open  defiance  of  the  church,  con- 
secrated. In  the  ena  of  April,  1791,  he  was  suspended 
from  his  functions  and  excommunicated  by  the  pope. 
Without  a  moment's  hesitation  Talleyrand  abandoned 
his  profession,  which  he  never  afterwards  resumed. 
He  had  been  false  to  its  vows,  and  had  scandalised  it 
by  his  shameless  life.  It  was  only  in  the  preceding 
February  that  he  had,  in  declining  nomination  for  the 
archbishopric  of  Paris,  felt,  indiscreetly  enough  and 
contrary  to  his  usual  practice,  the  necessity  of  writing  to 
the  Moniteur  a  hypocritical  confession  of  his  gambling 
propensities,  stating  his  gains  at  30,000  francs  [$5790 f. 
Although  in  1801  the  excommunication  was  recalled, 
it  was  nearly  half  a  century  after  his  first  act  of  defiance 
ere  he  became  personally  reconciled  to  the  church,  and 
then  only  when  he  was  at  the  point  of  death. 

On  purely  political  lines,  however.Talleyrand's  career 
became  more  and  more  celebrated.  In  the  beginning 
of  the  same  month  of  April,  1791,  his  friend  Mirabeau 
having  just  died,  he  was  appointed  to  succeed  him  as 
a  director  of  the  department  of  Paris,  a  position  which 
still  further  increased  his  influence  in  the  circles  of  the 
metropolis.  On  the  flight  of  the  king  in  June,  Talley- 
rand leaned  at  first  and  cautiously  towards  the  duke  of 
Orleansl  but  finally  declared  for  a  constitutional  mon- 
archy with  Louis  XVI.  still  on  the  throne.  Ere  the 
constitutional  assembly  brought  its  existence  to  a  close 
on  14th  September,  he  unfolded  before  it  his  magnifi- 
cent scheme  of  national  education,  which,  in  the  words 
of  Sir  Henry  Bulwer,  "  having  at  one  extremity  the 
communal  school  and  at  the  other  the  Institute,  exists 
with  but  slight  alterations  at  this  very  day."  The 
assembly  had  voted  that  none  of  its  members  should 
be  members  of  the  new  legislative  body,  so  that  Talley- 
rand was  free  ;  besides,  events  were  hurrying  on  with 
strange  and  critical  rapidity;  and  Talleyrand  left  France 
for  England,  reaching  London  in  the  end  of  January, 
1792.  With  this  visit  his  diplomatic  career  may  be 
said  to  have  begun . 

He  was  not  formally  accredited,  but  had  in  his  pocket 
an  introduction  to  Lord  Grenville  by  Delessart  the 
foreign  minister ;  the  king  himself  was  aware  of  his 
mission,  the  ostensible  object  of  which  was  to  conciliate 
England.  Talleyraud  for  his  part  shared  the  ulterior 
vk-ws  of  Narbonne,  the  minister  of  war,  that  it  would 
be  for  the  advantage  of  his  country  to  divert  its  energies, 
which  were  morbidly  directed  to  its  internal  troubles, 
into  another  channel,  and  to  precipitate  an  Austrian 
war.  Although  received  well  in  London  society,  he 
found  the  want  of  official  credentials  a  fatal  obstacle  to 
his  diplomatic  negotiations,  and  he  returned  to  Paris, 
whence  he  was  almost  immediately  again  despatched  to 
the  English  court  under  much  more  favorable  condi- 
tions. He  was  nominally  only  attendant  with  De  Chau- 
velin,  the  minister  plenipotentiary,  but  he  was  really  the 
head  of  the  embassy,  and  he  earned  with  him  a  letter 
of  Louis  XVI.  to  George  III.  At  this  time,  indeed, 
Talleyrand's  relations  with  Louis  were  very  close,— far 
closer  than  he  afterwards  cared  or  dared  to  avow.  All, 
however,  was  of  no  avail.  The  startling  course  of  the 
Revolution  made  the  English  look  askance  upon  his 
mission,  and  he  returned  baffled  to  Paris,  where  he 
arrived  shortly  before  the  coup  cTitat  of  the  10th  of 
But  this  place,  where  his  wariest  i 
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Were  outdone  by  the  rapidity  of  the  popular  move- 
ments, and  where  at  auy  turn  of  affaire  he  might  lose 
his  head,  was  not  to  his  liking  :  and  by  the  middle  of 
September,  he  is  for  the  third  time  in  London.  It 
in  characteristic  of  the  man — of  tbe  dexterity  as  well 
as  audacity  of  his  intrigue — that  he  who  had  but 
shortly  before  carried  with  him  a  letter  of  favor  from 
Louis  XVI.  was,  now  that  royalty  was  abolished,  the 
bearer  of  a  specific  passport —  'going  to  London  by  our 
orders" — under  the  hand  of  Danton.  Equally  charac- 
teristic is  the  express  falsehood  with  which  he  opens 
his  negotiations  :  he  writes  at  once  to  Lord  Grenville, 
"  I  have  at  this  time  absolutely  no  kind  of  mission  in 
England"— he  was  selling  his  library  aud  seeking 
repose.  His  courtesies  were  not  returned ;  and, 
although  he  succeeded  in  making  friends  in  certain 
high  quarters,  ho  was,  in  the  end  of  . I  miliary,  1794, 
under  the  provisions  of  the  Alien  Act,  ordered  to  leave 
England.  Fortified  with  an  introduction  by  Lord 
Lansdowne  to  Washington,  he  sailed  for  the  United 


!  — if  the  bribe  were  suitably  large.    Aud  its  fourth  U 
that  he  is  hardly  in  the  chair  of  office  until  he  his 
shrewdly  selected  Bonaparte  as  the  object  of  his  assid- 
uous flatteries,  writing  to  him  in  Bemi-confidenoe,  and 
laying  the  basis  of  their  future  intimacy.    But  his  first 
term  of  office  was  short :  the  American  ambassadors 
spurned  his  offer  and  let  his  conduct  be  publicly  known, 
with  the  result  that  for  this  and  other  reasons  he  re- 
1  signed  his  poet.    Public  opinion  was  outraged.  His 
:  official  corruption,  however,  was  not  ended,  for  Tal- 
|  leyrand  turned  everything  iuto  gold  ;  in  his  later  diplo- 
macy also  he  could  always  be  bought;  and  this  public 
immorality  was  but  too  faithfully  reflected  in  his  pri- 


A  decree  of  the  convention  had  issued  against  Tal- 
leyrand during  his  stay  in  England.  He  was  an  (mi- 
gri.  But  as  the  excesses  of  the  period  drew  to  a  close 
the  proscription  was  recalled  on  the  appeal  of  CheVier, 
who  founded  it  on  Talleyrand's  relations  with  Danton 
and  his  mission  to  England  in  the  service  of  the  Rev- 
olution I  On  July  25,  1 795,  he  arrived  at  Hamburg, 
whence  he  passed  to  Berlin,  and,  after  a  short  stay 
there,  to  Paris.  He  was  received  with  enthusiasm 
in  the  circles  of  fashion  and  intrigue.  He  would 
lave  been  eagerly  welcomed  by  any  of  the  political 
parties  as  a  strength  ;  but  the  Directory  was  in  power, 
and  he  supported  it  Within  the  Directory  he  sup- 
ported Barras,  as  against  his  compeers.  He  was  thus 
a  moderate  constitutionalist  and  in  the  way  of  advance- 
■ruit  a 

During  his  absence  from  France  he  had  been  elected 
•  member  of  the  Institute.  He  was  now  elected  its 
secretary.  In  this  eapaeity  he  read  before  it  two  me- 
moirs—one on  the  "  commercial  relations  of  the  United 
States  with  England,"  and  the  other  "on  the  advan- 


tages of  withdrawing  from  new  colonies  in  present  cir- 
cumstances." These  memoirs  exhibit  Talleyrand  at 
the  very  maturity  of  his  powers,  and  are  sufficient  to 
establish  his  position  as  one  of  the  most  far-seeing  and 
thoughtful  statesmen  that  France  ever  possessed.  The 
first  paper  shows  how,  in  spite  of  the  War  of  Inde- 
pendence, the  force  of  language,  race,  and  interest 
aiust  in  his  view  bind  England  and  the  States  together 
as  natural  allies  ;  and  it  contains  that  remarkable  pas- 
sage (which  once  read  is  never  forgotten)  in  which  the 
civilization  of  America  is  described  as  exhibited  in 
space  as  well  as  in  time, — as  the  traveller  moves  west- 
ward from  State  to  State  he  appears  to  go  backward 
from  age  to  age.  The  papers,  which  were  read  in 
April  and  July  of  1797,  made  his  claim  to  state  recog- 
aition  irresistible,  and  towards  the  end  of  the  latter 
month  he  was  appointed  to  the  post  of  foreign  min- 


Ile  had  been  carefully  scanning  the  political  situa- 
tion, and  he  accurately  foresaw  that  the  Directory, 
which  represented  no  one  set  of  opinions,  but  only  a 
vain  compound  of  all,  could  not  stand  against  unity  of 
policy  backed  by  force,  and  in  the  meantime  could  be 
manipulated.  Thus  with  a  brutal  swiftness  its  per- 
sonnel becomes  changed.  Barras  with  his  sluggish 
moderation  remains;  but,  behind  and  through  him, 
it  is  the  dexterous  purpose  of  Talleyrand  that  is  at 
work.  This  is  the  first  characteristic  of  his  adminis- 
tration. Its  second  is  the  ability  which  he  displays  in 
his  communications  with  the  diplomatic  service,  in 
view  of  the  rupture  with  England.  Its  third  is  the 
shamelessly  corrupt  manner  in  which  he  approaches 
the  American  ambassadors  on  the  subject  or  the  seiz- 
ure of  certain  ships,  on  the  conclusion  of  a  commercial 
treaty  between  England  and  the  States,  putting  him- 
self in  his  public  and  powerful  position  at  their  service, 


vate  life,  in  which  gambling  was  his  passion  and  a 
source  of  his  vast  wealth. 

Out  of  office,  but  still  pulling  the  strings  of  the  Di- 
rectory, he  awaited  the  arrival  of  Napoleon  in  Paris, 
and  it  was  his  hand  which  was  most  powerful  in  shap- 
ing the  events  of  the  18th  and  19th  Brumaire— 9th 
and  Kith  November,  1799.  He  reconciled  Sieves  to 
Bonaparte  ;  a  majority  of  the  Directory — Sieves,  Du- 
cos,  and  at  last  at  his  persuasion  even  Barms— re- 
signed ;  the  Directory  collapsed,  and  the  consulate  was 
established  (see  Napoleon  and  Sieves).  Napoleon 
wns  the  first  and  Talleyrand  the  second  man  in  (ranee. 

He  was  now  an  absolutist,  the  whole  drift  of  his 
influence  being  in  the  direction  of  consolidating,  under 
whatever  title,  the  power  of  Bonaparte.  For  many 
years  henceforward  Talleyrand's  career  is  part  of  the 
general  history  of  France.  He  is  soon  again  foreign 
minister;  and  he  is  acknowledged  to  have  been  the 
ablest  diplomatist  of  an  age  when  diplomacy  was  a 
greater  |M>wer  than  it  has  ever  been  before  or  since. 
To  him  falls  a  full  share  of  responsibility  for  the  kid- 
napping and  murder  of  the  Due  d'Enghien  in  March, 
1804  (see  Savaby).  He  had  assisted  at  the  councils 
when  the  atrocity  was  planned,  and  he  wrote  to  the 
grand-duke  justifying  the  seizure  of  the  prince  while 
on  Baden  territory.  His  hand  in  the  matter  was  of 
course  concealed.  But,  when  one  advised  him  to  ten- 
der his  resignation,  he  demurely  remarked,  "If,  M 
you  say,  Bonaparte  has  been  guilty  of  a  crime,  that  is 
no  reason  why  I  should  be  guilty  of  a  folly."  In  other 
and  more  agreeable  directions  he  had  prostrated  him- 
self before  Napoleon's  purposes,  approving  among  other 
things  of  the  policy  of  the  Concordat  ( 1 5th  July,  1801 ), 
and  securing  thereby  the  recall  of  his  excommunica- 
tion. To  the  Pope's  grateful  brief,  which  gave  him 
liberty  "  to  administer  all  civil  affairs,"  be  coolly  gave 
a  wide  interpretation,  and  he  shortly  thereafter  mar- 
ried. He  ot  course  supported  and  defended  first  the 
consulship  for  life  and  then  the  crowning  of  the  em- 
peror. 

By  and  by,  however,  a  change  comes  over  his  politi- 
cal attitude,  and  it  is  not  long  ere  Na)K>leon  detects  it. 
This  change  we  date,  with  Sainte-Beuve,  from  the  end 
of  January,  1809.  Before  the  peace  of  Tilsit  ,  July  8, 
1807,  from  Jena  onwards,  he  had  personally  accom- 
panied the  great  conqueror  ;  after  it  they  stood  apart, 
for  the  statesman  saw  in  those  brilliant  but  ceaseless 
conquests  the  prelude  to  the  ruin  of  his  master  and  his 
country.  He  was  now  prince  of  Benevento,  and  he 
withdrew  from  the  ministry,  receiving  at  his  own  de- 
sire the  title  of  vice-grand-elector  of  the  empire.  Yet 
he  had  not  disapproved  of  the  Spanish  war;  the  young 

Erinces  had  even  been  entrusted  to  his  surveillance  at 
is  country  house  at  Valcncay.  But  anything  might 
have  happened  to  the  emperor  in  Spain,  and  Talley- 
rand had  evidently  been  calculating  the  chances  of  the 
future.  So  at  the  date  stated  the  explosion  occurs, 
Napoleon  pouring  upon  Talleyrand  all  the  fury  of  his 
invective,  reproaching  him  with  the  affair  of  the  Due 
d'  Enghien,  and  clamoring  to  know  where  his  euonnous 
wealth  had  come  from, — how  much  he  had  gained  at 
play  or  on  the  stock  exchange,  and  what  was  the  sum 
of  his  bribes  by  foreign  powers.  Over  and  over  again 
such  scenes  are  repeated,  the  burdenof  the  fierce  re- 
proaches being  always  the  i 
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impassive  as  a  statue,  remarking  once,  but  not  till  he 
is  out  of  the  room,  and  is  limping  away,  "  What  a  pity 
that  such  a  great  man  baa  been  so  badly  brought  up !  ' 
or  sending  in,  at  another  time,  a  resignation,  which  of 
course  is  not  accepted.  The  reproaches  of  the  emperor 
were  only  too  well  founded,  his  minister  having  reaped 
a  vast  harvest  from  the  smaller  powers  at  the  forma- 
tion of  the  Rhenish  Confederation ;  it  is  indeed  re- 
corded that  Talleyrand  onoe  put  a  figure  upon  his  gains 
in  this  department  of  corruption — the  figure  being  no 
lew  than  sixty  million  francs  [$  1 1,580,000]. 

It  is  undoubtedly  to  his  credit,  however,  that  he 
fteadilv  resisted  a  warlike  policy,  and  that  he  was  par- 
ticularly opposed  to  the  Russian  invasion.   He  was 
vwranonally  employed  in  diplomatic  negotiations,  and 
was  even  again  offered  the  post  of  foreign  minister  if 
he  would  give  up  that  of  vice •  grand-elector.  This 
offer,  which  would  have  placed  him  at  the  mercy  of 
Napoleon,  he  declined,  and  the  breach  between  the 
two  widened.    Before  the  events  of  1814  his  hotel  had 
become  the  centre  of  anti-Napoleonic  intrigue  ;  as  the 
crisis  approached  he  communicated  with  the  allies; 
when  it  was  at  hand  he  favored  a  regency,  and  ap- 
peared anxious  that  Marie  Louise  should  remain  in 
Paris;  and  when  this  was  abandoned  he  carefully  ar- 
ranged a  feigned  departure  himself,  but  that  his  car- 
riage should  be  turned  back  at  the  city  gates  ;  he  did 
return  ;  and  the  emperor  Alexander  was  his  guest  at 
the  Hotel  Talleyrand !    The  revolution  was  his  work ; 
and  his  nominee  Louis  XVIII.  ascended  the  throne. 
For  the  third  time,  and  again  under  a  new  master,  he 
was  appointed  foreign  minister.    It  would  be  difficult 
to  overestimate  the  splendid  services  which  he  now 
rendered  to  France.    In  Paris,  on  23d  April,  the  treaty 
was  concluded  under  which  the  soldiers  of  the  allies 
were  to  leave  French  soil ;  and  Talleyrand  successfully 
urged  that  the  territory  of  France  should  be  the  en- 
larged territory  of  1792,  and  also  that  the  great  art 
treasures  of  which  so  many  European  cities  bad  been 
despoiled  should  remain  in  Paris.    A  final  treaty  of 
peace  between  Europe  and  France  was  concluded  on 
30th  May,  and  in  September  the  congress  of  Vienna 
assembled.    It  was  the  scene  of  Talleyrand's  greatest 
triumphs.    He  succeeded  single- handed  in  breaking 
up  the  confederation  of  the  allies,  and  in  reintroduc- 
ing the  voice  of  France  into  the  deliberations  of  the 
European  powers.    Further,  on  January  3,  1815,  a 
secret  treaty  was  concluded  between  Austria,  France, 
and  England. 

When  Napoleon  escaped  from  Elba  and  advanced 
towards  Pans,  Louis  XVIII.  retired  to  Ghent.  Al- 
though the  congress  of  Vienna  was  thus  broken  up, 
Talleyrand  made  no  haste  to  follow  him  thither.  lie 
was  pnzzled,  and  remained  so  during  the  Hundred 
fays-  He  despised  Louis,  and  an  early  approach  to 
Bonaparte  was  out  of  the  question.  He  therefore 
coolly  betook  himself  to  Carlsbad,  remarking,  when  an 
explanation  was  asked  for,  that  the  first  duty  of  a  di- 

«lomatist  after  a  congress  was  to  attend  to  his  liver  I 
Waterloo  of  course  decided  him.  He  appeared  at 
Ghent,  and  was  but  coldly  received.  The  foreign 
powers,  however,  intervened,  conscious  after  Vienna 
of  Talleyrand's  value ;  and,  among  others,  Wellington 
insisted  that  the  great  diplomatist  must  be  taken  into 
the  councils  of  Louis, — with  the  result  that  he  became 
prime  minister  at  the  second  restoration.  But  his  po- 
sition was  one  of  extreme  difficulty.  The  king  dis- 
liked him :  there  were  scenes  bordering  on  violence  in 
the  royal  presence ;  the  Russian  emperor  intimated 
his  hostility  to  him  ;  he  shared  the  odium  of  having  a 
nan  like  Fouch6  for  a  colleague :  Chateaubriand  and 
his  party  hated  and  beset  him.  Fortunately  an  excuse 
'•f  a  broad  and  national  kind  soon  presented  itself. 
He  objected  to  the  conditions  which  the  allies  were 
imposing  upon  France,  refused  to  sign  the  treaty,  and 
on  24th  September  resigned  office. 

tie  retired  into  private  life,  in  which  he  remained 
for  fifteen  years.    He  only  spoke  in  the  House  of 


Peers  three  times  during  this  period, — twice  (1821  and 
1822)  in  favor  of  the  liberty  of  the  press,  and  once 
(1823)  to  protest  against  the  Spanish  war.  But  in 
1830,  when  Charles  X 's  reign  was  evidently  imperilled, 
he  again  is  at  the  centre  of  intrigue ;  and  it  is  actually 
at  his  private  but  urgent  suggestion  that  Louis  Philippe 
heads  the  revolution,  taking,  to  begin  with,  the  utie 
of  lieutenant-general  of  the  kingdom.  Declining  the 
post  of  foreign  minister,  he  proceeded  to  London  as 
ambassador]  conducting  himself  and  serving  his  coun- 
try with  his  usual  consummate  skill.  He  returned 
crowned  with  success  after  the  formation  of  the  Quad- 
ruple Alliance.  In  November,  1834,  he  resigned,  and 
quitted  public  life  forever. 

He  emerged  from  his  retirement  on  March  3, 1838, 
to  pronounce  before  the  institute  the  eloge  of  Reinhard. 
ana  in  so  doing  to  treat  of  diplomacy  in  general,  and 
to  suggest  an  indirect  but  adroit  apology  Tor  his  own 
career.  He  was  received  with  unbounded  enthusiasm 
by  the  4lite  of  French  literature  and  society— -Cousin 
even  exclaiming  that  the  eloge  was  worthy  of  Voltaire. 
His  last  illness,  which  had  by  this  time  shown  itself, 
soon  prostrated  him.  He  was  visited  on  his  death-bed 
by  crowds  of  celebrities,  including  the  king.  He  died 
on  May  17,  1838,  at  the  great  age  of  eighty-four.  He 
is  buried  at  Valencay. 

According  to  his  desire,  his  memoirs  under  his  own 
hand  will  not  appear  till  1890. 

There  is  a  considerables  body  of  anonymous  and  untrust- 
worthy literature  both  in  French  and  English  on  tho  sub- 
ject of  this  sketch.  For  the  earlier  part  of  Talleyrand's 
career,  see  the  general  literature  of  the  Revolution;  for 
the  Napoleonic  the  general  histories,  including  especially 
the  Memoirs  of  the  Due  de  Bovigo ;  for  the  third  and  last, 
also  the  general  histories,  and  especially  the  Correspondent* 
between  Talleyrand  and  Louis  XVIII.,  edited  by  Pullaia 
(1880;  trans),  into  English  1881),  and  the  Memoirs  of  Gui- 
sot.  References  abound  to  the  private  life  of  Talleyrand; 
and  on  it  see  also  the  Ilistoire  Politique  et  Vie  Intimr,  by  Q. 
Touchard-Lafoasc  (1848),  and  the  Souvenirs  Intimes  sur  M.  dm 
Talleyrand,  by  Amedee  Pichot  (1870).  The  student  must 
be  on  his  guard  in  perusing  most  of  this  last- mentioned  lit- 
erature. For  many  years  the  Hurtoirt  Politique  et  Pririe,  by 
Q.  Michaud  (1853i,  stood  practically  uncorrected,  although 
evidently  a  studied  and  bitter  attack.  The  view  taken  by 
Louis  Blanc  in  his  Dix  An*  (translated  into  English  in  1845) 
is  also  quite  distorted,  and  if  one  wishes  to  see  a  complete 
misreading  of  Talleyrand's  career  it  can  be  found  in  Blanc's 
tenth  chapter  of  his  fifth  book.  Sir  Henry  Lytton  Rulwer 
rendered  great  service  by  his  life  of  Talleyrand,  published 
in  his  Historical  Characters ;  and  the  worth  and  accuracy  of 
Bulwer's  biography,  which  was  speedily  translated  into 
French,  has  been  amply  acknowledged  by  Sainte-Reuve  in 
his  valuable  treatise  (lectures)  on  Talleyrand,  published 
in  1870.  Reference  should  also  be  made  to  Mignet,  Bastide, 
and  the  MemoireM  Politiquei  of  Lamartine. 

Caution  will  have  to  be  exercised  in  reading  Talleyrand's 
autobiography,  which  will  not  appear  till  1800.  The  testi- 
mony of  contemporaries  will  not  bo  available  to  check  it* 
and  Talleyrand  is  proved  to  have  presided  at  the  destruc- 
tion of  much  documentary  evidence  implicating  himself, 
e.g.,  at  the  moment  when  the  Russian  emperor  was  living  at 
his  house.  (T.  a) 

TALLIEN,  Jean  Lambert  (1769-1820).  the  chief 
leader  of  the  party  that  overthrew  Robespierre,  was  the 
son  of  the  rnaltre  (ThStel  of  the  Marquis  de  Bercy,  and 
was  born  in  Paris  in  1769.  The  marquis,  perceiving 
the  boy's  ability,  had  him  well  educated,  and  got  him 
a  place  as  a  lawyer's  clerk.  Being  much  excited  by 
the  first  events  of  the  Revolution,  he  gave  up  bis  desk 
to  enter  a  printer's  office,  and  by  1791  he  was  overseer 
of  the  printing  department  of  the  Moniteur.  While 
thus  employed  he  conceived  the  idea  of  theiournal- 
ajfRthe,  and  from  January  to  May,  1791,  he  placarded 
a  large  printed  sheet  on  all  the  walls  of  Paris  twice  a 
week  under  the  title  of  the  Ami  de*  Citnyrn*.  This 
enterprise  of  his,  of  which  the  expenses  were  defrayed 
by  the  Jacobin  Club,  made  him  well  known  to  the  : 
lutionnry  leaders ;  and  he  made  himself  still  more  i 


spicuous  in  organising  the  great  "  Ffite  de  la  Liberty  " 
on  April  15,  1792,  in  honor  of  the 
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Chatcau-Vicux,  with  Collot  d'Herboia.  On  July  8, 
1792,  he  «u  the  spokesman  of  a  deputation  of  the  sec- 
tion of  the  Place  Royale  which  demanded  from  the  legis- 
lative assembly  the  reinstatement  of  Potion  and  Manuel, 
and  he  was  one  of  the  most  active  popular  leaders  in 
the  attack  upon  the  Tuileries  on  10th  August,  on  which 
day  he  was  appointed  secretary  or  clerk  to  the  revolu- 
tionary commune  of  Paris.  In  this  capacity  he  ex- 
hibited an  almost  feverish  activity  ;  he  perpetually 
appeared  at  the  bar  of  the  assembly  on  behalf  of  the 
commune  ;  he  announced  the  massacres  of  September 
in  the  prisons  in  terms  of  praise  and  apology;  and  he 
sent  off  the  famous  circular  of  3d  September  to  the 
provinces,  recommending  them  to  do  likewise.  At 
the  close  of  the  month  he  resigned  his  post  on  being 
elected,  in  spite  of  his  youth,  a  deputy  to  the  Conven- 
tion by  the  department  of  Seine-et-Oise,  and  he  com- 
menced his  legislative  career  by  defending  the  conduct 
of  the  commune  during  the  massacres.  He  took  his 
seat  upon  the  Mountain,  and  showed  himself  one  of 
the  most  vigorous  Jacobins,  particularly  in  his  defence 
of  Marat ;  he  voted  for  the  execution  of  tha  king,  and 
was  elected  a  member  of  the  Committee  of  General 
Security  on  January  21,  1793.  After  a  short  mission 
in  the  western  provinces  he  returned  to  Paris,  and 
took  an  active  part  in  the  coup*  de'etat  of  31st  May 
and  2d  June,  which  resulted  in  the  overthrow  of  the 
Girondins.  For  the  next  few  months  he  remained  com- 
paratively quiet,  but  on  September  23,  1793,  he  was 
Kent  with  Ysabcau  on  bis  famous  mission  to  Bordeaux. 
This  was  the  very  month  in  which  the  Terror  was  or- 
ganized under  the  superintendence  of  the  Committees 
of  Public  Safety  and  General  Security,  and  Bordeaux 
was  one  of  the  cities  selected  to  feel  its  full  weight 
Tallien  showed  himself  one  of  the  most  vigorous  of  the 
proconsuls  sent  over  France  to  establish  the  Terror  in 
the  provinces ;  though  with  but  few  adherents,  he  soon 
awed  the  great  city  into  quiet,  and  kept  the  guillotine 
constantly  employed.  It  was  at  this  moment  that  the 
romance  of  Tallien's  life  commenced.  Among  his 
prisoners  was  Theresa,  Comtesse  de  Fontenay,  the 
daughter  of  the  great  Spanish  banker  Cabarrus,  the 
most  beautiful  and  fascinating  woman  of  her  time,  and 
Tallien  not  only  spared  her  life  but  fell  deeply  in  love 
with  her.  She  quickly  abated  the  fierceness  of  his 
revolutionary  ardor,  and  from  the  lives  she  saved  by 
her  entreaties  she  received  the  name  of  "Our  Lady  of 
Pity."  This  mildness,  however,  displeased  the  mem- 
bers of  the  committees  ;  Tallien  was  recalled  to  Paris; 
and  Madame  dc  Fontenay  was  imprisoned  there. 
Pant  on  and  his  friends  had  but  just  fallen,  and  the 
members  of  the  committees  were  half  afraid  to  strike 
again  at  the  moderates,  so  Tallien  was  spared  for  the 
time,  and  was  even  elected  president  of  the  Convention 
on  March  24,  1794.  But  the  Terror  could  not  be 
maintained  at  the  same  pitch :  Robespierre  began  to  see 
that  he  must  strike  at  many  of  his  own  colleagues  in 
the  committees  if  he  was  to  carry  out  his  theories,  and 
Tallien  was  one  of  the  men  condemned  with  them. 
Thev  determined  to  strike  first,  and  on  the  great  day 
ofThermidor  it  was  Tallien  who,  urged  on  by  the 
danger  in  which  his  beloved  lay,  opened  the  attack 
upon  Robespierre.  The  movement  was  successful ; 
Robespierre  and  his  friends  were  guillotined  ;  and  the 
young  Tallien,  as  the  leading  Thermidorian,  was  elected 
to  the  Committee  of  Public  Safety.  Now  came  the 
great  months  of  his  career  :  he  showed  himself  a  vig- 
orous Thermidorian ;  he  was  instrumental  in  suppress- 
ing the  Revolutionary  Tribunal  and  the  Jacobin  Club ; 
he  attacked  Carrier  and  Lcbon,  the  proconsuls  of 
Nantes  and  Arras ;  and  he  fought  bravely  against  the 
insurgents  of  Prairial.  In  all  these  months  he  was 
supported  by  his  Theresa,  whom  he  married  on  Decem- 
ber 26,  1794,  and  who  became  the  leader  of  the  social 
life  of  Paris.  His  last  political  achievement  was  in 
July,  1795,  when  he  was  present  with  Hoche  at  the 
destruction  of  the  army  of  the  emigres  at  Quiberon, 
and  ordered  the  executions  which  followed.  After 


the  close  of  the  Convention  Tallien's  political  impor- 
tance came  to  an  end,  for,  though  he  sat  in  the  Council 
of  Five  Hundred,  the  moderates  attacked  him  as  ter- 
rorist, and  the  extreme  party  as  a  renegade.  Madame 
Tallien  also  got  tired  of  him,  and  became  the  mistreat 
of  the  rich  bankerOuvrard.  Bonaparte,  however,  who 
is  said  to  have  been  introduced  by  him  to  Bams,  took 
him  to  Egypt  in  his  great  expedition  of  June,  1798. 
and  after  the  capture  of  Cairo  he  edited  the  official 
journal  there,  the  Decade  Kgyptienne.  But  Menou 
sent  him  away  from  Egypt,  ana  on  his  passage  be  was 
captured  by  an  English  cruiser  and  taken  to  London, 
where  he  had  a  good  reception  among  the  Whigs  ami 
was  well  received  by  Fox.  On  returning  to  France  in 
1802  he  got  a  divorce  from  his  unfaithful  spouse  (who 
eventually  married  the  Prince  de  Chimay),  and  was 
left  for  some  time  without  employment.  At  last, 
through  Fouche  and  Talleyrand,  he  got  the  appoint- 
ment of  consul  at  Alicante,  and  remained  there  until 
he  lost  the  sight  of  one  eye  from  yellow  fever.  On 
returning  to  Paris  he  lived  on  his  half-pay  until  1815. 
when  he  received  the  espial  favor  of  not  being  exiled 
like  the  other  regicides.  His  latter  days  were  spent  in 
the  direst  poverty ;  ho  had  to  sell  his  books  to  get 
bread.    He  died  at  Paris  on  November  16,  1820. 

TALLIS  (Tali-ts,  Talys,  or  Tallisius),  Thojus 
(c.  1515-1585),  justly  styled  "the  father  of  English 
cathedral  music,"  was  born,  as  nearly  as  can  be  ascer- 
tained, about  the  year  1515.  The  history  of  his  youth 
is  involved  in  some  obscurity  ;  there  seems,  however, 
but  little  doubt  that,  after  singing  as  a  chorister  at  old 
Saint  Paul's  under  Thomas  Mulliner,  he  obtained  a 
place  among  the  children  of  the  chapel  royal.  His  next 
appointment  was  that  of  organist  at  Waltham  abbey, 
wnere,  on  the  dissolution  of  the  monastery  in  1540,  he 
received  in  compensation  for  the  loss  of  his  preferment, 
20s.  [14.86].  for  wages  and  20s.  [W.86]  for  reward. 
An  interesting  relic  of  this  period  of  his  career  is  pre- 
served in  the  library*  of  the  British  Museum,  in  tbe 
form  of  a  volume  of  MS.  treatises  on  music,  once  be- 
longing to  the  abbey,  on  the  last  page  of  which  appears 
his  autograph,  "Thomas  Tallys,  with  the  final  letter 
prolonged  into  an  elaborate  nourish — the  only  speci- 
men of  his  handwriting  now  known  to  exist. 

Not  long  after  his  dismissal  from  Waltham.  Tallia 
was  appointed  a  gentleman  of  the  chapel  royal ;  and 
thenceforward  he  labored  so  zealously  for  the  advance- 
ment of  his  art  that  his  genius  has  left  an  indelible 
impression  upon  the  English  school,  which  owes  more 
to  him  than  to  any  other  composer  of  the  1 6th  century, 
and  in  the  history  of  which  his  name  plays  a  very 
important  part  indeed. 

One  of  trie  earliest  compositions  by  Tallis  to  which 
an  approximate  date  can  be  assigned  is  the  well-known 
Service  in  the  Dorian  Mode,  consisting  of  the  Venite, 
Te  Deum,  Benedictus,  Kyrie,  Nicene  (Jreed,  Sanctvt. 
Gloria  in  nTfrntit,  Magnificat,  and  Nunc  Dimittit, 
for  four  voices,  together  with  the  Precc*,  Ketponm, 
Patemo*trr,  and  Litany,  for  five,  all  published  for  the 
first  time,  in  the  Rev.  John  Barnard  s  Fint  Book  of 
Selected  Churcli  Mtuic,  in  1641,  and  reprinted,  with 
the  exception  of  the  Venite  and  Paternonter.  in  Boyee's 
Cathedral  Mmic  in  1760.1  That  this  work  was  com- 
posed for  the  purpose  of  supplying  a  pressing  need, 
after  the  publication  of  the  second  prayer-book  of 
King  Edward  VI.  in  1552  there  can  be  no  reasonable 
doubt;  and  its  perfect  adaptation  to  its  intended  pur- 
pose is  sufficiently  proved  by  the  fact  that,  for  more 
than  three  hundred  years,  its  claim  to  occupy  the  first 
and  highest  place  among  compositions  of  its  class  has 
been  undisputed.  Written  in  the  style  known  among 
Italian  composers  as  lo  ttile  famigliare,  i.e.,  in  simple 
counterpoint  of  the  first  species,  nota  contra  notam, 
with  no  attempt  at  ingenious  points  of  imitation,  or 
learned  complications  of  any  kind— it  adapts  itself  with 

1  Rojre'ii  unaccountable  omiwion  of  the  Terr  beautiful  YtnOf 
taa  misfortune  whtch^  can  riot  be  too  deeply  deplored.  Unce  it  ha» 
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equal  dignity  and  clearness  to  the  expression  of  the 
verbal  text  it  is  intended  to  illustrate,  bringing  out 
the  sense  of  the  words  so  plainly  that  the  listener  can- 
not fail  to  interpret  them  aright,  while  its  pure  rich 
harmonies  tend  far  more  surely  to  the  excitement  of 
devotional  feeling  than  the  marvellous  combinations 
by  means  of  which  too  many  of  Tallis's  contemporaries 
sought  to  astonish  their  hearers,  while  forgetting  all 
the  loftier  attributes  of  their  art.  In  this  noble  quality 
of  self-restraint  the  Litany  and  Response*  bear  a  close 
analog',  to  the  Improperia  and  other  similar  works  of 
Palestrina,  wherein,  addressing  himself  to  the  heart 
rather  than  to  the  ear,  the  princcpi  mtisinr  produces 
the  most  thrilling  effects  by  means  which,  to  the  super- 
ficial critic,  appear  almost  puerile  in  their  simplicity, 
while  those  who  are  able  to  look  beneath  the  surface 
discern  in  them  depths  of  learning  such  as  none  but  a 
very  highly  cultivated  musician  can  appreciate.  Of 
this  profound  learning  Tallis  possessed  an  inexhaus- 
tible store;  and  the  rich  resources  it  opened  to  his 

Sains  not  only  placed  his  compositions  on  a  level  with 
ose  produced  by  the  best  of  nis  Italian  and  Flemish 
contemporaries,  but  enabled  him  to  raise  the  English 
school  itself  to  a  height  which  it  had  never  previously 
attained,  and  which,  nevertheless,  it  continued  to  main- 
tain undiminished  until  the  death  of  its  last  repre- 
sentative, Orlando  Gibbons,  in  1625.  Though  this 
.school  is  generally  said  to  have  been  founded  by  Dr. 
Tye,  there  can  be  no  doubt  that  Tallis  was  its  greatest 
master,  and  that  it  was  indebted  to  him  alone  for  the 
infusion  of  new  life  and  vigor  which  prevented  it 
from  degenerating,  as  some  of  the  earlier  Flemish 
schools  had  done,  into  a  mere  vehicle  for  the  display 
of  fruitless  erudition.  Tallis's  ingenuity  far  surpassed 
that  of  his  most  erudite  contemporaries ;  but  he  never 
paraded  it  at  the  expense  either  of  intrinsic  beauty  or 
truthfulness  of  expression.  Like  every  other  great 
musician  of  the  period,  he  produced  occasionally  works 
oonfessedlv  intended  for  no  more  exalted  purpose  than 
the  exhibition  of  his  stupendous  skill,  one  oi  the  most 
remarkable  characteristics  of  which  was  the  apparent 
ease  with  which  it  disposed  of  difficulties  that,  to 
of  ordinary  ability,  would  have  proved  in- 
sle.  In  his  canon,  Miserere  nostri,  the  in- 
of  the  contrapuntal  devices  seems  little  short  of 
miraculous ;  yet,  so  smooth  and  flowing  is  the  effect 
produced  by  their  dizzy  involutions,  that  no  one  un- 
acquainted with  the  secret  of  their  construction  would 
suspect  the  presence  of  any  unusual  element  in  the 
composition.  In  his  motet,  Spent  in  alium  nan  habui, 
written  for  forty  voices  disposed  in  eight  five-part 
choirs,  each  singer  is  intrusted  with  a  part,  agreeable 
and  interesting  in  itself,  yet  never  for  a  moment  inter- 
fering with  any  one  of  the  thirty-nine  equally  inter- 
esting parts  with  which  it  is  associated.  These  tours 
d*  force,  however,  though  approachable  only  by  the 
greatest  contrapuntists  living  in  an  age  in  which  coun- 
terpoint was  cultivated  with  a  success  that  has  never 
since  been  equalled,  serve  to  illustrate  one  phase  only 
of  Tallis's  many-sided  genius,  which  shines  with  equal 
brightness  in  the  eight  psalm-tunes  (one  in  each  of  the 
first  eight  modes)  and  unpretending  little  Veni  Crea- 
tor, printed  in  1567  at  the  end  of  Archbishop  Parker's 
First  Quinquagene.  of  Metrical  Psalms,  and  many 
other  composition*  oflike  simplicity. 

In  1575  Tallis  and  his  pupil  William  Byrd — as  great 
a  contrapuntist  as  himself,  though  by  no  means  his 
equal  in  depth  of  expression — obtained  from  Queen 
Elizabeth  royal  letters  patent  granting  them  the  ex- 
clusive right  of  printing  music  and  ruling  music-paper 
for  twenty -one  years  ;  and.  in  virtue  of  this  privilege, 
they  Issued,  in  the  same  year,  a  joint  work,  entitled 
Cautio  "  ■  qua  ah  nraumento  Sacra  vocantur,  quinque 
ft  sex  parttum,  containing  sixteen  motets  by  Tallis  and 
eighteen  bv  Byrd.  all  of  the  highest  degree  of  ex- 
cellence. Some  of  these  motets,  adapted  to  English 
words,  are  now  sung  as  anthems  in  the  Anglican 
cathedral  service.    But  no  such  translations  appear  to 


have  been  made  during  Tallis's  lifetime  ;  and  there  is 
strong  reason  for  believing  that,  though  both  he  and 
Byrd  outwardly  conformed  to  the  new  religion,  and 
composed  music  expressly  for  its  use,  they  remained 
Catholics  at  heart  to  the  end  of  their  days. 

Tallis's  contributions  to  the  Cantiones  Sacra  were 
hthc  last  of  his  compositions  published  during  his  life- 
time. He  did  not,  indeed,  live  to  witness  the  expira-. 
tion  of  the  patent,  though  Byrd  survived  it  and  pub- 
lished two  more  books  of  Cantiones  on  his  own  account 
in  1589  and  1591,  besides  numerous  other  works. 
Tallis  died  November  23,  1 585,  and  was  buried  in  the 
parish  church  at  Greenwich,  where  a  quaint  rhymed 
epitaph,  preserved  by  Strvpe,  and  reprinted  by  Burney 
and  Hawkins,  recorded  the  fact  that  he  served  in  the 
chapel  royal  during  the  reigns  of  Henry  VIII.,  Ed- 
ward VI. ,  Mary,  and  Elizabeth.  This  was  destroyed 
with  the  old  church  about  1710;  and  it  was  not  until 
about  twenty  years  ago  that  a  copy  was  placed  in  the 
present  building.  Portraits,  professedly  authentic,  of 
Tallis  and  Byrd  were  engraved  by  Vandergucht  in 
1730,  for  Nicolas  Haym's  projected  History  of  Music, 
but  never  published.   One  copy  only  is  known  to  exist. 

Not  very  many  works  besides  those  already  mentioned 
were  printed  during  Tallis's  lifetime;  but  a  great  number 
are  still  preserved  in  MS.  Unhappily,  it  is  to  be  feared 
that  many  more  were  destroyed,  in  the  17th  century,  dur- 
ing tho  spoliation  of  the  cathedral  libraries  by  the  Puritans. 

(w.  a  a.) 

TALLOW  is  the  solid  oil  or  fat  of  ruminant  animals, 
but  commercially  it  is  almost  exclusively  obtained  from 
oxen  and  sheep.  The  fat  is  distributed  throughout 
the  entire  animal  structure;  but  it  accumulates  in 
large  quantities  as  "suet"  in  the  body  cavity,  and  it 
is  from  such  suet  that  tallow  is  principally  melted  or 
rendered.  The  various  methods  by  which  tallow  and 
other  animal  fats  are  separated  and  purified  have  been 
dealt  with  under  Oils  (see  vol.  xvii.  p.  764).  In  com- 
merce ox  tallow  and  sheep  tallow  arc  generally  distin- 
guished from  each  other,  although  much  nondescript 
annual  fat  is  also  found  in  the  market.  Ox  tallow 
occurs  at  ordinary  temperatures  as  a  solid  hard  fat 
having  a  yellowish  white  color ;  when  fresh  and  new 
it  has  scarcely  any  taste  or  smell ;  but  it  soon  acquires 
a  distinct  odor  and  readily  becomes  rancid.  The  fat 
is  insoluble  in  cold  alcohol,  but  it  dissolves  in  boiling 
spirit  of  0.822  sp.  gr.  in  chloroform,  ether,  and  the 
essential  oils.  The  hardness  of  tallow  and  its  melting- 
point  are  to  some  extent  affected  by  the  food,  age, 
state  of  health,  etc.,  of  the  animal  yielding  it,  thf 
firmest  ox  tallow  being  obtained  in  certain  provinces  o^ 
Russia,  where  for  a  great  part  of  the  year  the  oxen  are 
fed  on  hay.  New  tallow  melts  at  from  42.5°  [108.5°  F.] 
to  43°  C.old  tallow  at  43.5°  [110.3°  F.j,  and  the 
melted  fat  remains  liquid  till  its  temperature  falls  to 
33°  or  34°  C.  [91.4°  to  93°  F.].  Tallow  consists  of 
a  mixture  of  two-thirds  of  the  solid  fats  palmitin 
and  stearin,  with  one-third  of  the  liquid  fat  olein. 
A  fluid  oil  known  as  tallow  oil  is  obtained  from  solid 
tallow  by  the  separation  by  pressure  of  the  greater 
part  of  the  olein.  To  facilitate  the  separation  of  the 
olein,  tallow  is  first  melted  and  just  before  resolidify- 
ing it  is  mixed  with  about  10  per  cent,  of  benzine  or 
petroleum  spirit.  The  mixture  is  then  allowed  to 
solidify  in  flat  cakes  or  slabs,  which  are  placed  in  press 
bags  and  piled  l>etween  iron  plates  in  a  hydraulic  press. 
On  the  application  of  pressure  the  olein  mixed  with 
the  solvent  hydrocarbon  flows  freely  out,  leaving  a 
hard  dense  cake  of  stearin  and  palmitin  in  the  bags. 
The  volatile  solvents  are  subsequently  driven  off  Dy 
blowing  steam  through  the  oil.  which  remains  a  turbid 
fatty  fluid  from  the  proportion  of  solid  fats  it  carries 
over  with  it  from  the  hydraulic  press.  Tallow  oil  is  a 
useful  lubricant  and  a  valuable  material  for  fine  soap 
making,  but  it  is  not  now  abundantly  prepared.  Mut- 
ton tallow  differs  in  several  respects  from  that  obtained 
from  oxen.  It  is  whiter  in  color  and  harder,  and 
contains  only  about  30  per  cent,  of  olein.  Newly 
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rendered  it  has  little  taste  or  smell,  bat  on  exposure  it 
quickly  acquires  characteristic  qualities  and  becomes 
rancid.  Sweet  mutton  tallow  melt*  at  46°  [1 14.6°  F.  ] 
and  solidifies  at  36°  C.  [96.8°  F.  ] ;  when  old  it  does  not 
melt  under  49°  f  120°  F.  J.  and  becomes  solid  on  reaching 
44°  [111.2°  F.J  or  45°  C.  [113°  P.].  It  is  sparingly 
soluble  in  cold  ether  and  in  boiling  spirit  of  0. 822  sp.  gr; 

In  early  times  tallow  was  a  most  important  candle- mak- 
ing substance,  and  candles  made  from  this  material  are 
still  consumed  in  no  inconsiderable  quantity,  bnt  the 
greater  proportion  of  tbe  supply  is  now  absorbed  by  the 
soap  trade;  the  artificial  butter  trade  which. has  sprung  up 
since  1872  also  takes  up  large  quantities  of  sweet  tallow. 
Tallow  is  further  used  extensively  as  a  lubricant  and  in 
leather  dressing,  etc.  It  is  of  course  a  product  of  all  cattle 
and  sheep-rearing  countries,  and  it  forms  an  important 
article  of  export  from  the  United  States,  the  Argentine 
Republic,  and  the  Australian  colonies.  Till  within  the 
last  quarter  of  a  century  Russia  supplied  nearly  all  the 
tallow  Imported  into  the  United  Kingdom ;  but  now  the 
imports  from  that  source  are  on  the  most  meagre  scale, 
although  Russian  P.  Y.  G.  (pale  yellow  candle)  continues 
to  represent  the  finest  commercial  brand. 

TALLOWS,  Vegetable.  See  Oils,  vol.  xvii.  p. 
768. 

TALMA,  Jositpn  Francois  (1763-1826),  French 
tragedian,  was  born  at  Paris,  15th  January,  1763. 
After  attending  the  Mazarin  college,  he  accompanied 
his  father,  who  was  a  dentist,  to  London,  where  he 
studied  in  the  hospitals.  While  in  Ixmdon  he  took 
part  in  some  amateur  theatrical,  and,  his  talents  at 
once  attracting  notice,  a  professional  engagement  was 
offered  him.  To  this,  however,  his  father  would  not 
consent,  and  shortly  afterwards  he  was  sent  to  Paris, 
where  for  some  vears  he  was  assistant  to  a  dentist. 
His  predilection  fur  the  drama  could  not  be  restrained, 
and  on  21st  November,  1787,  he  made  his  d6but  at  the  i 
Corned  ie  Francaise  in  Mahomet.  His  efforts  from  the 
first  won  appreciation,  but  for  a  considerable  time  he 
was  restricted  to  secondary  parts.  It  was  in  jenne 
premier  parts  that  he  first  came  prominently  into 
notice,  and  he  attained  only  gradually  to  his  unrivalled 
position  as  the  exponent  of  strong  and  concentrated 
passion.  In  1791  he  and  other  dissentient*  founded 
the  Theatre  Francais  de  la  rue  de  Richelieu, — a  name 
changed  in  1792  to  Theatre  dela  Ilepublique,  where 
he  won  his  most  striking  successes.  Talma  was  among 
the  earliest  advocates  of  realism  in  scenery  and  cos- 
tume, being  greatly  aided  in  his  reforms  by  his  friend, 
the  painter  David.  He  possessed  in  perfection  the 
physical  gifts  fitting  him  to  excel  in  the  highest  tragic 
parts,  an  admirably  proportioned  figure,  a  striking 
countenance,  and  a  voice  of  great  beauty  and  power, 
which,  after  he  had  conquered  a  certain  thickness  of 
utterance,  enabled  him  to  acquire  a  matchless  elocu- 
tion. At  first  somewhat  stilted  and  monotonous  in 
his  manner,  he  gradually  emancipated  himself  from 
all  artificial  trammels,  and  became  by  perfection  of 
art  a  model  of  simplicity.  Talma  enjoyed  the  in- 
timacy of  Napoleon,  with  whom  he  had  an  acquaint- 
ance before  Napoleon  attained  greatness  .  and  he  was 
a  friend  of  ChtSnier,  Danton,  Camille  Desmoulins,  and 
other  revolutionists.  He  made  his  last  appearance 
11th  June,  1826,  and  died  at  Paris  19th  October  of 
that  year. 

Talma  was  the  author  of  iihnoires  de  he  Kaiu,  prfcfdts  de 
Reflexion* $ur  eet  Acteur  et  tur  T Art  TMdtnU,  contributed  to 
the  Collection  dee  Mtmoires  tar  V AH  Dramatique.  It  was 
published  separately  at  Paris  in  1856,  under  the  title  Rf- 
Jtexioni  de  Talma  $*r  l.r  Kain  etVArt  Thfdtral.  See  jtfrs»- 
oirtM  de  J.  F.  Talma,  (eriU  par  lui-mfme,  et  receuillis  et  mu  en 
ordreiurteipapierideea  famUie,  by  Alex.  Dumas  (1856). 

TALMUD  signifies— (1)  "study  of  and  instruction 
in  anything  (whether  by  any  one  else  or  by  oneself);'" 


(2)  "learning  acquired;"*  (3)  "style,  system:"'  as 
such  it  is  svnonymous  with  Mishnah  in  its  fifth  sig- 
nification, vol.  xvi.  p.  526;  (4)  "theory,"  in  contra- 
distinction to  ' 1  practice,  "4— synonymous  with  Mid  rash 
jn  its  fourth  signification,  voL  xvi  p.  298 ;  (5)  such 
interpretation  of  the  Mosaic  law  as  is  apparent  on  the 
surface  thereof  and  does  not  necessitate  any  further 
disquisition ; *  (6)  Boroitho,  or  the  non-canonical 
Mithnah;'  \l)  Gemara,  £.«.,  the  oldest  commentary 
on  the  canonical  Mishnah;1  (8)  the  texts  of  JiuA- 
nah  and  Gemara  combined,— the  meaning  which  U 
the  one  most  commonly  attached  to  the  term  Talmud. 
Although  the  word  Talmud  is  not  to  be  found  in  the 
Bible,  there  can  be  little  doubt  that  it  is  a  classical 
Hebrew  term,  as  may  be  seen  by  the  analogy  of 
TahXnun,  "supplication,"  Thnhtim,  "consolation," 
etc.* 

Recensions  of  the  Talmud. — The  Talmud  exists  in 
two  recensions, — the  Palestinian,  commonly,  but  by 
mistake,  called  Talmud  Yerushalmi  (see  below),  and 
the  Babylonian,  correctly  called  Talmud  BabU.  The 
Talmud  Yerushalmi  embodies  the  discussions  on  the 
Misunah  Uj.v. )  of  hundreds  of  doctors,  living  in 
Palestine,  chiefly  in  Galilee  from  the  end  of  the  2d 
till  about  the  middle  of  the  5th  century,  whilst  the 
Babylonian  Talmud  embodies  chiefly  the  discussions 
on  the  same  Mishnah  of  hundreds  of  doctors  living  in 
various  places  in  Babylonia,  such  as  Neharde'a.' 
Kaphri,•  Mahuia,"  Shekhansib,"  but  notably  at  the 
two  great  academies  of  Sura  and  Pumbaditha,  from 
about  190  to  nearly  the  end  of  the  6th  century.  The 
doctors  of  both  recensions,  although  they  primarily 
discuss  the  correctness  of  the  text  and  meaning  of  tbe 
Mishnah  and  what  should  be  the  right  legal  decision 
according  to  it,  do  not  confine  themselves  to  this 
They  introduce,  as  occasion  serves,  not  merely  tbe 
whole  of  the  oral  tradition  handed  down  to  their 
time,  and  the  necessary  references  to,  and  interpreta- 
tions of,  the  various  laws  to  be  found  in  th<>  Penta- 
teuch and  the  other  sacred  writings,  but  exhibit  also, 
though  only  in  a  fragmentary  manner,  an  almost  com- 
plete cycle  of  the  profane  sciences  as  current  orally 


tbe  smdyTnl  ol^flJ^' 

'171  TloSrO  <"  be  circumspect  a*  regard*  instruction  H). 


«  See  Pert*  Rabbi  Melr,  6,  VrTOSrO  oS  D'JO  «Sl  ("who« 
heart  is  not  arrogant  on  account  of  his  learning-");  c/-  T.  B„ 

PaaMm.  leaf  49a ;  U33  rOn«7D  rnoSfM  (••  his  learning  become* 
forgotten  by  him ").  ,       .  , 

»  See  T.  ft..  SunAedrin  leaf  24a.  SD2  IV  7mD7n  ("  the  mode 
of  study  prevalent  In  Babylonia");  corap.  T.  B  ,  /Vjc'itm,  34*. 

•ttSaa  osmm  Knnyokv  pnno*  loierm  Kjnio  'am 

"KS730  ("foolish  Babylonians,  who.  because  ye  dwell  In 
a  laud  of  darkness,  nay  sayings  that  are  obscure"),  and  T.  B.. 
Btiba  Meti'a.  leaf  85a;  Rabbi  Zera  fasted  a  hundred  fast*  on 
up  to  Palestine,  so  that  he  might  forget  the  style  of  Bahyloniro- 

Talmudlc  study  (TwSaa  mOJ  or  nwSaa  KTIoS/U  that  It 
should  not  trouble  him  sny  further.  Ra*hi  takes  the  quotation 
from  Baba  Meefa  to  signify  the  concrete  Babylonian  Tsltnul. 
which,  however,  is  Impossible.  . 

4  See  T.  B..  Ktdtttuhin,  leaf  406;  "  Is  theory  CTIO^n)  greater  or 
practice  (ntTjjD)  greater  T  .  .  .  They  all  answered.  Theory 
(TloS)  Is  greater  because  it  leads  to  practice."  Talmud,  as  will 
nave  been  seen,  U  here  given  as  synonymous  with  Lanmud. 

»  See  T.  B..  Baba  A'amma.  leaf  1046.  KJ'DKp  HD^n  17'  <"  I  *»T 
this  h«  Plain  [Mosaic]  teaching "r       .  .  j  i  . 

•  See  T.  IV,  Baba  Bathra,  leaf  1306,  catchword  fTO7  }*,  and 
Varie  Lectionet  in  toco.  ' 

'  See  T.  B„  Baba  MreCa.  leaf  S3*,  and  compare  Rant)  I  in  taeo. 

•  The  rector  of  this  academy  wai  Siiemuel.  court  physician  of 
Shspur  I.,  and  astronomer.  Whilst  hts  friend  and  fellow-pupil 
Raii  (q.v.:  they  both  attended  the  lectures  of  the  principal  HH 
of  the  Minhnah  excelled  in  the  other  parts  of  the  Jewish  Jaw. 
Shemuel  was  pre-eminent  in  She  civil  law.  On  account  of  u>a 
he  is  repeatedly  called  in  the  Talmud  both  "Shapur"  dike  Ms 
manter)  and  "  Arvokh  "  (lion,  king,  teacher).  To  him  is  due  the 
legal  principle  that  "  the  law  of  the  civil  government  Isf '  law. 
I.e.,  that  except  in  religious  matters  the  Jew  must  submit  to  tbe 
laws  of  his  country  (T.  B..  Baba  BathmMb).  Shemuel  and  Rs$ 
(like  Rabbi  Yotjanan  and  Resh  Lak>b.  Abayye  and  Rab*.  and 
others),  though  intimate  friends,  nevertheless  differ  on  nearly 
all  Imaginable  points,  so  that  when  the  Talmud  wishes  to  give 
firmness  lo  a  certain  decision  or  opinion,  it  uses  the  phrase 
"  Rab  and  Shemuel,  etc.,  both  agree."  ,  ,  . 

•  The  rector  of  this  school  was  Rab  Hi«ia.  the  father-in-law  oi 
Rsn*  (<j.r.(. 

10  The  rector  of  this  school  was  Raba  (o.p.).  „,..-.•, 
»  The  rector  of  this  school  was  Rab  Mahman  b.  "V  tshak  (T  * 
Oifttn,  316,  Rash  I.  catchword  KJK».  husband  of  Uie  learned I  ami 

accomplished  Ysltha,  the  daughter  of  the  Resh  (ialuths  iT  P. 
Hullin,  leaf  l'f  *  .  etc. 
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and  known  to  them  by  books  composed  by  Jews  and 
tientilea.   The  doctors  of  both  these  recensions  were 
and  are  called  Amoraim  (0'»ntott),        tnere  "dis- 
ctuwcrs.  speakers,"'  because,  unlike  the  Mishnic  doc- 
tore,  who  were  and  are  called  Tannaim  <0*H}fl),  i.e., 
"Earners,  teachers,"  they  abstained  from  making 
new  laws  unless  absolutely  compelled  by  circumstances 
to  do  so.'  These  Amoraim  stand,  on  the  whole,  in 
i lie  same  relation  to  their  Mishmo  predecessors  as 
counsel  giving  a  legal  opinion,  or  judges  deciding  legal 
cues,  stand  to  the  legislature  which  frames  the  laws. 
In  these  points  the  doctors  of  both  recensions  agree. 
There  are,  however,  also  points  of  considerable  differ- 
ence between  the  two  Talmuds.  These  are  not  merely 
geographical,  and  so  necessarily  linguistic,'  but  also 
material.    Whilst  the  discussions  in  the  Palestinian 
Talmud  are  simple,  brief,  and  to  the  point,  those  in 
the  Babylonian  Talmud  are  subtle,  long-winded,  and, 
although  always  logical,  sometimes  eren  far-fetched.* 
But  there  is  another  difference.     The  Palestinian 
Tslmnd,  besides  containing  legal  and  religious  discus- 
sion*, is  a  storehouse  of  history,  geography,  and 
archaeology,  whilst  the  Babylonian  Talmud,  taking 
into  consideration  that  it  is  treble4  the  size  of  its  fellow 
Talmud,  contains  less  of  these.    On  the  other  hand, 
it  bestows  more  care  upon  the  legal  and  religious 
points,  andt  being  the  later  and  the  more  studied  of 
the  two,  it  is  also  the  more  trustworthy. 

Syttrm  of  the  Talmud. — Most  people  imagine  not 
only  that  the  Talmuds  are  a  pathless  wilderness,  with- 
ont  h>  much  as  grammatical  rules  in  their  respective 
languages,  but  that  the  laws  laid  down  in  them  rest 
on  mere  tradition.  In  reality  their  languages  have 
strictly  grammatical  rules  (see  below  under  Atds,  etc.), 
and  their  laws  rest  on  a  strictly  logical  system.  The 
laws  in  both  Talmuds  are  discussed  and  argued  on 

thilosophical  rules,  for  which  it  is  claimed  that  they 
ate  existed  from  time  immemorial,  and  can  be  traced 
to  the  Pentateuch  itself.  These  are— (1)  the  Seven 
Rules  (JIITD  J!3»),  put  forth  by  Hillel  (Tosephto  Syn- 
Wrw,  vii.,  last  j ;  Sipkro,  towards  the  end  of  the 
Introduction  ;  Aboth  de-Rabbi  Nathan,  xxxvii. )  but 
»  (treat  deal  older  than  his  time ;  (2)  the  Thirteen 
Rules  Inn?  rrwy  yhv),  put  forth  by  R.  Yishma'cl 
I  Introduction  to  Siphro),  which  can,  however,  be 
traced  u  nuce  to  the  foregoing  "Seven  Rules";  both 

J  i*0™  m*y  al»o  mean  an  Interpreter.  The  great  teacher*  of 
&*  flrM  Bve  centuries  hail  generally  a  man  (or  several  men)  at 
their  «lde,  who  to  the  learning 


these  are  for  the  Halukhah ;  and  (3. )  there  are  also 
the  Thirty-two  Rules  (nna  o%ntn  oV?er),  put  forth 
by  R.  Eli'eser  b.  R  lose  Haggalili  (vol  i.  of  most 
editions  of  the  Babylonian  Talmud),  which  are  for 
the  Agadah.  In  addition,  most  of  the  points  to 
which  these  rules  apply  are  seoured  by  early  tradition. 
It  is  quite  true  that  by  idiosyncrasy  digressions  are 
very  frequent  both  in  Talmud  and  Midrash ;  but  in 
the  Ualakhah  the  digression,  however  long,  invari- 
ably ends  in  coming  back  to  the  original  cause  of  the 
logical  combination,  whilst  in  the  Agadah  the  digres- 
sion either  comes  back  to  the  place  from  which  it 
started,  or  else  will  be  found,  on  examination,  to  have 
been  introduced  for  its  own  sake,  and  have  served 
its  own  purpose.  As  the  doctors  of  Talmud  and 
Midrash  are  mostly  introduced  in  dialogues,  this  is 
the  only  practical,  if  somewhat  uncommon,  method. 

Division  of  the  Talmud. — The  external  division  of 
both  Talmuds  is  identical  with  the  division,  subdivi- 
sion, and  sub-subdivision  of  the  Mishnah,  although 
there  is  not  always  Grmara  in  the  one  when  there  is 
Gemara  in  the  other.*  This,  however,  need  not  be 
further  discussed  here,  as  all  on  this  head  is  minutely 
I  specified  in  Mishnah  (q.v.).  Concerning  the  internal 
I  division  into  Halakhah  and  Agadah,  it  ought  to  be 
said  that  the  former  is  more  largely  represented  ' 


heir  «ide.  who  to  the  learning  requisite  to  translate  the  master's 
touching  given  in  Ilebrew,  and  dilate  on  it  in  Aramaic,  added  a 

speech 
abyioni 


Stenturi  voice,  and  could  by  fascinating  speech  command  the 
in* mion  of  the  audience.  The  first  Babylonian  Amora,  U., 
explainer  of  the  Mfttnah,  who  had  an  Amura.  i.r.,  a  popular 
V-acher.  waa  Rabbi  Shila.  The  first  who  1*  known  to  have  acted 
Uf.Jnor.?  i  e  \pop,l]AJ  «*«cher.  to  an  Amora,  i  t  ,  un  explainer 
of  the  X\\\nah,  wa*  the  famous  Rab  (g.t.).  See  T.  Y..  Btrathfth 
iv.  1,2.  etc. ;  T.  B.,  BeraJchoth.  leaf  276;  and  T.  B..  Yoma  leaf  Mb 
«f»lt»t  Rapooort,  'Err Hi  MUlin.  s.  v.  ••  Amora"). 
1  Thi«  cenainly  w 


the 


1  Thi«  cenaiiily  was  not  unfrtquently 
*fl*d  so  only  In  the  spirit  of  the  Tannaim. 
'  The  Palestinian  Anwraim.  teaching  i 


but  even  then 

Palestinian  Amoraim,  leach fng"  people  who  understood 
'intt,  had  not  to  explain  the  Greek  terms  which  frequently  oc- 
rat  In  ihe  Mishnah  and  other  works  kindred  to  it.  Tho  Baby- 
nian  Amoraim  .however,  who  In  common  with  their  hearers 
•<pp  Ignorant  of  Greek,  had  a  somewhat  irregular  though  cer- 
•»:nly  effecllye  way  (received  by  them  traditionally)  of  explaln- 
E*  lh.«  0l*ek  lCTV}*  In  tne  Uu/ma*.  etc.,  by  Aramaic  etymology. 
We  will  give  two  instances  only  of  this  practice:  a) 'pWBIt! 

which  is  evidently  the  Greek  iWfo,  Is  explained  T.  B..  Bdba 
■V  a.  leaf  666. 1»D  K7rt  pjHB  f>  KIT  *h.  "  th  ou  ahalt  get  no 
payment  except  from  this,"— evidently  —  *np  nr\r\  tiqh  —  I 

"opon  this  thou  ahalt  stand."  i.e.,  "if  I  do  not  pay.  this  shall ! 
■CTveas  my  security    ;  compare  Rashi  on  Boon  Knmma  lift 
catchword  'pYrlBK;  (2)  'pVTI  Is  evidently  the  Greek  i«*S«,,;  j 
«*1  i»  explained  as  being  a  compound  of  (O'p)  Dp'O1?  KHn  HI,  \ 

■  this  shall  stand  when  I  am  no  more."  i.e..  "  this  1*  my  last  will  ' 
M»i  testament."  "  ■  —  ■  '  -     -  1 


«M  testament."  From  T.  B..  Bnba  Bnihra,  leaf  1856  (evidently  a 
Babylonian  BorottAo),  we  see  that  In  T.  B..  Bnba  Me»i'a,  leaf  l*T 
ire*  words  (713  3irO«7  So)  have  fallen  out 

'  <<omparc  p.  40,  footnote  8. 
.™  r  HosrT5pL,c,™  Kenernlly  fall  into  a  mistake  In  describing  the 
TJ8»lihe  S?^1^n.5^.lw«LT?^}{™«i^«  °f  the  Palwtrnlan 


TiJmad.  They  ^ 
»nmply  owing  to 


Of  the  size  of  the  former 
by  which  it  is  invariably 


our  hands  have  constituted  (if  we  may  Judge  from  the 
known  to  the  unknown)  part  of  the  Palestinian  Tal- 
mud,1 and  seem  to  have  chiefly  belonged  to  those 
portions  of  it  which  have  been  gradually  lost 

Purpose.— The  Talmud,  unlike  the  Afishnah,  con- 
tains not  only  individual  decisions,  but  evervthing 
that  is  necessary  for  arriving  at  legal  and  religious 
decisions  of  whatever  description  these  may  be,  whilst, 
like  the  Mishnah,  it  is  not  itself  a  handbook  of  deci- 
sions. This  is  only  in  accordance  with  the  nature  and 
spirit  of  an  oral  law  which  delegates  the  decisions  to 
the  Talmudico-speculative  capacities  of  the  teachers 
of  every  age.  Even  several  of  the  comparatively  few 
instances  in  which  the  words  .  .  .  'D  K/oSm  (  and 
the  decision  is  according  to  so  and  so  ")  occur  in  the 
Babvlonian  Talmud  are  a  later  addition.  They  belong 
to  the  Haiakhoth  Gedohth*  and  are  consequently,  at 
the  earliest,  of  the  8th  century,  but  are  probably  of 
even  much  later  date. 

Editors. — The  editorship  of  the  Palestinian  Talmud 
is  generally,  after  Maimonides,*  ascribed  to  Rabbi 
Yofranan  (b.  Napba).  But  this,  if  literally  taken,  is 
a  gross  mistake,  as  that  teacher  (ob.  279)  died  more 
than  a  hundred  years  before  the  latest  Amora  {c.  450) 
mentioned  in  that  Talmud.  A  similar  error  is  made 
with  respect  to  the  editor  or  editors  of  the  Babylonian 
Talmud,  whose  names  are  given  as  Rab  Asshi  (Bee 
Rab)  (ob.  427)  and  Rabina  (ob.  550),  and  who  lived 
still  much  earlier  than  the  last  teachers  mentioned  in 
that  Talmud  (8th  century).  But  it  ought  to  be  re- 
membered that  when  the  ancients  speak  of  editors  of 
books  of  such  a  mixed  character  as  the  Mishnah,  the 
Zohar,  both  Talmuds,  etc,  they  mean  the  person  or 
persons  who  gave  the  first  impulse  to  the  collection  or 
redaction  of  such  books.  In  this  sense,  certainly. 
Rabbi  Yohanan  was  the  editor  of  the  Palestinian  ana 
Rab  Asshi  and  Rabina  were  the  editors  of  the  Baby- 
lonian Talmuds.  For,  whilst  the  first  of  the  latter 
pair  went  more  than  once  through  the  discussion  of 

'  The  only  thing  that  ought  to  he  mentioned  here  is,  that  to 
the  Palestinian  Talmud  the  Sheba'  Hattekhloth  tfriannoth  Yerv 
AhnJmimjolfi  (Frankfort.  1851,  8vo.)  must  be  added,  whilst  Ormnra 
MrJcatmi  and  the  ManrkfUM  IfHimnoth.  which  now  form  an  in- 
tegral part  of  the  Babylonian  Talmud,  are  (Aboth  de-Rabbi  SMna 
excepted)  unjustifiably  attached  to  it, 

»  Sec  Rashf  on  Gen.  xlvll.  2. 

•  E.o.,  T.  B.,  Berakhoth,  leaf  88a.  ,«ee  Rashi  and  7b*ipAo<A,catch. 
word  KroSm  ;  Told,,  .Tfih,  and  In  other  places. 

•  In  his  Introduction  to  the  commentary  on  the  Mishnah  (com- 
monly, but  by  mistake,  called  Introduction  to  the  " 
and  in  hla  Introduction  to  the  Mitimeh  Torah. 
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the  whole  Mishnah  by  the  Amoraim  from  190  to  his 
time  (c  427),  the  latter  supplemented  the  collection 
down  to  his  own  time  (550).  As  regards  the  Babylo- 
nian Talmud,  the  Amoraim  were  succeeded  by  a  new 
order  of  men  called  Saboraim  (pm  mi3o)»  t*i 
"opiners,"  who  ventured  only  occasionally  to  revise 
and  authenticate  the  sayings  of  their  predecessors.  The 
last  of  these  Saboraim  were  Rab  Ina  (or  Gisa)  and 
Rab  Simona  ( c  550-590).  In  any  case  neither  the  one 
Talmud  nor  the  other  was  written  down,  slight  private 
notes  excepted  ( □-ipo  DiSjo).  before  the  close  of  the 
6th  century,  if  then.  The  apparently  insurmountable 
difficulty  of  keeping  such  vast  masses  of  literature  in 
the  head  is  removed  when  one  takes  into  consideration 
that  both  teacher  and  student  had  means  of  help  to 
their  memory  fully  corresponding  to  the  vastness  of. 
the  literature.  In  the  first  place,  they  had  the  num- 
bert  already  occurring  in  the  Mishnah  (e,g.yjtve  mwt 
not  separate  the  heave-offering  on  account  of  the 
benediction  to  be  recited  in  connection  with  the  act ; 
Tenimoth  i.  1 ),  etc.  Secondly,  they  had  name*.  Since 
to  the  sayings  of  the  Talmud  were  generally  attached 
the  names  of  those  who  uttered  them,  saying  and  name 
became  in  the  memory  of  the  student  identical.  If 
somebody  who  had  heard  a  certain  saying  from  some- 
body, who  in  his  turn  had  heard  it  from  somebody 
else,  was  mentioned  in  the  Talmud,  all  other  sayings, 
however  unlike  these  in  nature,  if  they  had  only  the 
same  link  of  tradition,  were  recited  on  the  same  occa- 
sion :  p.  <7..  in  the  Palestinian  Talmud,  Megillah  iv.  1, 
"says  Rabbi  Haggai,  says  Rabbi  Shemuel  b.  Rab 
Yishak.''  etc.;  T.  B.,Berakhoth,  leaf  36,  etc.,  "says 
Rabbi  Zcrika,  says  Rabbi  Ammi,  says  Rabbi  Yehos- 
hua'  b.  Levi,"  etc.  Thirdly,  other  oral  traditions, 
which  went  by  the  order  of  the  Pentateuch,  received 
in  the  written  Pentateuch  vast  aids  to  memory. 
Fourthly,  the  Mishnah  (although  itself  not  written 
down),  by  its  divisions,  subdivisions,  and  sub-subdi- 
visions, became,  in  its  turn,  a  mighty  aid  to  memory. 
Fifthly,  as  regards  the  Babylonian  Talmud,  there  are 
additional  means  of  aiding  memory  in  existence,  for 
every  now  and  then  one  meets  with  a  Mnemosynon 
( Siman),  which  strings  together  the  order  of  subjects 
U.a.,  T.  B.,  Berakhoth,  32«,  last  line).  Both  in  j 
NlSS  and  printed  editions  these  Simanim  are  given 
in  brackets.  Rapoport  and  his  followers  would  nave  1 
us  believe  that  these  mnemonic  phrases  are  late  invert- 
but  they  have  as  yet  failed  to  make  good  their 
See  T.  B  Shabbath  104a,  and  T.  B., 
'Eruf>in,  54i,  where  these  Simanim  are  positively 
mentioned  early  in  the  4th  century;  cf.  Raani  in  loco. 

Value. — The  value  of  theTalmuds  maybe  estimated 
by  the  fact  that  they  contain  the  Mishnah  in  various 
recensions  and  a  large  portion  of  the  contents  of 
Midrashic  collections,  and  in  addition  comprise  a  vast 
amount  of  Sopheric  literature  not  to  be  found  in  the 
canonical  Mishnah  and  Agadic  matter  not  to  be  found 
in  the  known  Midrnshim,  and  have  thousands  of 
notices  on  secular  knowledge  of  all  kinds.  Here,  how- 
ever, the  reader  ought  to  be  again  reminded  that, 
whilst  the  Babylonian  Talmud,  the  one  of  much  larger 
extent,  contains  a  great  deal  more  Judseo-religious 
matter,  the  Palestinian  Talmud— of  much  smaller 
extent— is  of  much  greater  value  for  the  historian,  the 
geographer,  the  numismatist,  and  other  student*. 

\Acissitudes  of  the  Talmud. — Whilst  the  Babylonian 
Talmud  commanded  the  attention  of  a  hostile  world, 
and  was  proscribed,  mutilated,1  and  condemned,  and 
finally  delivered  over  to  the  flames*  by  popes  and 

>  Raymundus  Martin  (Ramon  Martinez),  harked  up  by  hia 
teacher  Pablo  Crtstlaul  (see  Kambaki.  was  one  of  the  first  Ave 
tor  rather  tlx)  mutilator*  (called  censor*)  of  the  Talmud  and 
kindred  books.  See  Touron,  fflstoirr  tie*  Homme*  lUustres  de 
rordre  de  Saint  Dominique,  I  (Pari*.  1743,  4to.)  p.  492  ;  Jour.  PhM., 
xvl.  134. 

*  In  the  midsummer  of  1244  twenty-four  wagons  full  of  Talmud 
copies  were  burned  In  France  (see  Journal  of  Philology,  xvl.  133). 
A  certain  Donln  (afterwards  called  Nlcolaus).  a  converted  Jew.  by 
his  accusations  against  the  Talmud,  managed  that  Rabbi  Yehlel 
of  Paris  had  to  dispute  with  him  publicly  about  Its  contents.  The 


kings,  the  Palestinian  Talmud  suffered  still  more  from 
one  single  enemy — neglect.1  Thousands  of  copies  of 
the  former  recension  were  destroyed  in  the  course  of 
time,  but,  this  Talmud  being  studied  in  all  parts  of  the 
world,  the  few  copies  surviving  became  the  means  of  an 
eudleaa  supply.  Not  so  as  regards  the  Palestinian 
Talmud,  which  found  no  students,  or  but  few,  after  the 
closing  (c  450)  of  the  Jewish  academies  in  Palestine  . 
and  we  have  even  to  thank  the  enemies  of  traditional 
Judaism,  the  Karaites,  who  used  it  in  controversy 
with  their  Rabbanite  opponents,  for  the  preservation 
of  some  copies  of  it  By  degrees  the  neglect  of  the 
book  became  so  great  that  whole  chapters  of  treatises, 
whole  treatises  of  orders,  and  almost  two  whole  orders 
themselves,  disappeared,  and  are  lost  to  this  day.* 

Aids  to  the  Ptu<1v  of  the  Talmuds.-(a)  Lexicon*.— The  drat 
rank  is  occupied  by  lexicons  for  both  Talniuds  and  Stvdra- 
thin,  and  of  these  that  by  R.  Nathan  b.  Yehlel  of  Rome, 
compiled  in  the  11th  and  12th  centuries,  claims  the  first 
place.  All  other  lexicons,  front  EliasLevita,  Philip  Aquinas. 
Johannes  Buxtorf,  etc.,  down  to  Levy  and  Jastrow,  are 
r  less  based  upon  this  grand  work  called  ArukK .»  (6) 


disputation  took  place  In  the  midsummer  of  1240 ;  and  R.  Yehlel 
came  out  of  it  so  victoriously  that  only  after  four  years'  further 
machinations  the  Talmud  was  actually  burned.  The  disputation 
is  printed  under  the  name  of  DitpuUttio  rum  Xicotao  A.  12S2  l') 
hiibitu  cum  Yertkme  l/tiimi  in  WagcnseU's  Tela  lyneu  Salanr  (Alt 
dorf,  1681,  4to);  a  less  incorrect  Hebrew  edition  came  out  in  1873, 
8vo.  at  Thorn.  This  event  of  burning  the  Talmud  called  forth 
three  elegies— (1)  by  R.  Binyamln  b.  Abraham  De'  Mansi,  begin- 
ning 071P  rvOK,  and  the  refrain  of  which  was  mttflra  HOSTI 
'K  tOOJf  njtTO  *K  (see  MS.  Add.  874.  Camb.  Univ.  Lib.,  leaves 
3O7a-30ta) ;  (2)  by  R.  Melr  of  Rothenburg  (see  Rosh),  the  begin- 
ning of  which  is  BIO  nanter  *  mp  (In  the  Ashkenazic  ritual 
for  the  nh  of  Ah);  and  (3)  by  R.  Abraham  b.  Yishak  (see  Zudc 
Zur  (ieseh.  u.  Lit.,  pp.  463-4).  This  Abraham  b.  Yishak  is  the 
father  of  the  famous  Kn-bonct  Abrani  liederesl  ( not  Bed*  rani :  see 
Schlller-Sxlnessy,  OiUU  .  1.  correction  5).  the  author  of  the  Behi 
nath  'Oiam. 

•  See  Hchlller-Sitnessyln  the  Acruicmy,  1878,  p.  171.  and  extract 
from  Excursus  Hi.  (to  the  Ottalogue)on  the  Palcstlnlau  Talmud  in 
Occa*U»tiil  Soticet,  etc..  i..  Cambridge,  1878,  8vo. 

•  See  the  before-mentioned  Occtuumd  Svtites. 

•  Rabbcnu  Nathan  b.  Yehlel  b.  Abraham  was,  on  his  father's 
side,  an  'Anav  ft)]!)— and  not  an  'Akko  flOm  as  Rapoport.  no 
doubt  after  Ibn  Yahya,  writes  It  in  Bikkmrt  Tu  tttim.  x.  7— i.e..  of 
the  family  Anavim  (Dei  Mans!,  Del  Mansucti.  Dei  Piatelli,  Pet 
Pictoai,  Del  t'manl.  Del  Umlll),  and,  on  his  mother's  aide,  of  the 
Tnpttuhim,  i.e.,  De  Pomls,  to  which  the  celebrated  author  of  the 
Lexicon  $rmaA  Valid  belonged.  Rabbcnu  Nathan's  father  and 
grandfather,  like  Rabbenu  Nathan  himself  and  his  brother's 
descendants,  wore,  no  doubt,  papal  court  Jews  (and  not  linen- 
drapers,  as  the  Isteat  editor  of  the  'Arukh,  by  misreading  and 
misinterpreting  the  somewhat  hard  verses  of  his  author,  con- 
trives to  show).  This  lucrative  position  furnished  them  with 
ample  means  not  only  for  their  noble  charities  to  congregational 
institutions  (a  synagogue,  religious  bath,  etc.),  but  also  with  the 
leisure  necessary  for  the  pursuit  of  Talmudle  studies.  Rabbenu 
Nathan  was  reth  kaUah  (rector of  the  Jewish  university),  and  un- 
questionably the  greatest  Talmudlrt.  even  as  he  was  the  poorest 
Hebrew  poet,  In  Italy  In  the  11th  and  12th  centuries.  As  regard* 
his  teachers  we  know  four,  three  of  whom  he  attended,  whilst  he 
studied  and  digested  the  works  of  the  fourth  so  well  that,  though 
personally  unknown  to  one  another.they  may  bejustly  called  mas- 
ter and  disciple.  His  first  teacher  was  his  own  father;  hlssecond 
teacher,  from  whom  Rabbenu  Nathan  no  doubt  obtained  his 
thorough  knowledge  of  Babylonian  habits,  was  R.  Masliab  of 
Sicily,  who  had  been  a  hearer  of  the  greatest  "  gaon  "  of  Piimba- 
dltha;  his  third  teacher  was  R.  Mosheh  b.  Ya'akob  b.  Mosheh  b. 
Abbun  of  Narbonne  (or  Toulouse  ;  better  known  under  the  name 
of  R.  Mosheh  Haddarshan);  and  the  fourth  was  Rabtienu  Han 
aneel  of  Kalrwan.  He  owed  so  much  to  this  teacher  that  a*  *oon 
as  the  'Arukh  hail  appeared  most  people  took  it  for  granted  that 
Rabbenu  Hananeel  had  lived  st  Rome,  and  accordingly  called 
him  "a  man  of  Rome— *I«h  Roml;"  see  MS.  Brit.  Mus.  Add. 
27  "M  leaf  736.  and  IbfiyhtXh.  passim.  (That  Rabbenu  Gershom, 
Rahltenu  Mosheh  "D13L  and  others  were  his  teachers,  as  Rapo- 

Sort  Inc.  cit..  asserts.  Is  a  Action  )  Rabbenu  Nathan,  In  his  •Arukh, 
oes  not  merely  explain  the  foreign  (i>  ,  Aramaic,  Persian.  <J  reek. 
Jjuln  and  Arabic),  words  occurring  In  the  Targums,  Talniuds, 
and  Midrtuxhim,  but  the  sublect-matter  also,  and  thereby  proves 
himself  a  doubly  useful  guide.  In  this,  although  ho  had  been 
preceded  by  no  less  a  personage  than  the  <!<inn  Sctnsh  b  Paltol 
(fl  *7n),  who  also  composed  such  an  'Arukh,  Rabbenu  Nathan  was 
virtually  the  first,  as  the  Gam'*  work  had  been  early  lost.  The 
assertion  that  the  fourth  of  the  four  men  capture.!  b>  the  £l«vuish 
admiral  (see  below,  p.  43)  was  R.  Nathan  Habbabli.  that  he  lived 
In  Narhonne.and  that  he  also  composed  a  similar  'Arukh,  rests  on 
a  misunderstanding,  as  the  quotation  in  the  YohaHn  clearly 
shows.  The  passages  there  given  under  R.  Nathan  Habbabli  are 
taken  tyrhofim  from  the  'Arukh  of  our  author  (compare  the  article 
1ff\V).  etc.).  That  Rome  has  been  at  tiroes  called  in  Jewish  writ- 
ings "Babel."  and  that  consequently  Habbablx  may  mean  "the 
Roman,"  is  clear  from  the  writings  of  the  New  Testament.  We 
will  only  add  here  a  few  words  concerning  the  bibliography  of 
the  boos.  Of  the  'Arukh  exist  so  far  ten  editions,  the  first  of 
which  came  out  undated,  but  before  or  about  1480.  The  seventh 
edition  was  enriched  ^n*J|,^££n  Ji,8^*^  an^'liaUn 
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i. — A  flight  attempt  at  compiling  a  grammar,  and 
:h  j  only  for  the  Babylonian  Talmud,  wan  made  bv  the  late 
learned  8.  D.  Lonattu*  It  exists  in  Italian  (Padua,  1866), 
lf*nn»a  by  Kruger  (Brcslau,  1873>,  English  bv  Ooldammcr 

I  New  York,  1876),  and  Hebrew  by  Lerner  (St  Petersburg, 
18»i.  Of  more  value,  however,  ia  Noldeke's  Mandaitie 
Ormmtr,  although  it  stands  in  connection  with  the  Baby- 
lonian Talmud  only  in  an  indirect  way.  (c)  Ommentariet.— 
Commentaries  on  the  greater  portion  of  the  Babylonian 
Talmud  are  extant,  by  the  famous  Rabbenu  Hananeel  of 

the  teacher  of  Kirn  <«.».),  by  Rash  I (o.r.).and  by 
at*  and  disciples  of  this  latter  commentator, 
d  the  Totapkotk.    All  these  are  included  in  the 
iud  edition  of  Vilna.    It  is  asserted  by  Babad 

II  f.r.)  that  the  whole  (B.)  Talmud  had  been  commented 
oo  in  Arabic.  As  regards  the  commentaries  on  the  Pales- 
tinian Talmud,  it  ought  to  be  said  that  the  Pent  Motkek,  etc., 
by  R.  Mnsheh  Maiyaliyyoth,  and  the  forhan  Ha'edak,  etc., 
by  R.  David  Frankel  (the  teacher  of  Mendelssohn),  make 

tie  commentary  on  the  whole,  and  they  are  em 


There  was  indeed 
ore  valuable  one  in  existence 


todird  in  the  Zhitomiredition  (1860-67).  (rf)  MrtkodUogy.— 
Among  the  many  Introductions  to  the  Babylonian  Talmud 
that  of  R.  Shemuel  Hsnnafjid  must  now  be  considcml  the 
flirt,  not  only  in  time,  but  also  in  value, 
an  earlier,  and  r— ■»»- 

**  S.1ADIA  1,  b 

the  Palestinian 


,  not  only  in  time, 
an  earlier,  and  perhaps  a  still 

«*  Saadia  ),  but  it  is  now  unfortunately  lost.  As  regard* 
1,  the  only  one  in  existence  is  that  by 
she  late  Z.  FrankeIN  Brtwlau,  1870,  8vo).  The  author  was  a 
most  learned  man,  but  somewhat  confused  in  his  diction. 
It)  Trvulationt.— Renderings  of  isolated  treatises  of  the 
Babylonian  Talmud  exist  in  Latin,  Ugolini.  7Vsu«riis,xix., 
Makim  and  Menakotk,  and  xxv„  Synktdrin  ;>  in  French,  tjg*, 
Lnvkkotk,  by  Chiarinl  (Leipsic  1831, 8vo);  and  in  German, 

»iou.  and  again  by  Pinner  (1842) ;  Baba  Mep'a,  by  Sammtor 
1*» '.both  at  Berlin  and  in  folio;  'd&orfoA  Zarafc,  by  Ewald 
Nuremberg,  1856,  8vol;  Ta'anitk,  by  Straschun  (Halle, 
1*0; ;  MraUlak  and  So*k  HaMha.uih,  by  Rawicx  ( Frank  fort- 
oo-tbe-Main,  1884  and  1886).  Tlie  assertion  that  the  whole 
of  this  Talmud  has  been  translated  into  Spanish  has  yet  to 
I*  proved.  As  regards  the  Palestinian  Talmud,  Ugolini's 
r.W*»«na  contains  the  following  treatises  in  Latin:  Pr»a- 
km  JtoI.  xvli.!;  Skekalim,  Yoma,  Sukkak,  Rank  Haukauak, 
U'anitk,  MeoiUak,  JIagigak,  Btfak,  ilo'ed  Katan  (vol.  xviii.); 
Jf.'swrot*,  AY«W  Skeni,  flaUak,  'Orlak,  Bikkurim  (vol.  xx.) ; 
«rsWna,  Makkotk  (vol.  xxv.);  {rMfasftta,  Solak,  Ketkubotk 
rol.  xxx.).  M.  Schwab  (of  the  Bibliotheque  Nationale, 
Paris!  has  undertaken  a  French  translation  of  the  entire 
Palestinian  Talmud,  which  is  now  in  progress;  from  this 

into  English  (London,  1886, 


Ediiiont.- 


e  only  four:— (a) 
;  (»)  Cracow,  1609, 
from  a  dif- 


HISS' 


r.— The  editions  of  the 
whst  was  then  called  its  entirety,  are 
Venice,  1523,  without  any  commenl 
with  a  short  commentary,  the  text 
frrent  MS.  from  that  used  for  the  « 

tosehin.  1866,  with  a  short  commentary  differing  from  that 
of  Cracow :  these  three  editions  are  each  comprised  in  one 
Tolnme;  (rf)  the  fourth  edition  came  out  at  Zhitomir,  with 
commentaries  by  different  men  (see  CommrHtaru*  above). 
All  these  editions  are  in  folio.  Of  the  editions  of  isolated 
treatises,  which  are  not  a  few,  wo  will  only  mention  those 
of  Bermkkotk  (Vienna,  1874) and  Peak  and  l)emai  (Breslau, 
1ST5,  both  in  4to.),  with  a  new  commentary  by  Z.  Frankel. 
The  editions  of  the  Babylonian  Talmud  are  so  ni 
that  they  would  require  several  entire  sheets  for  ei 
tion.  There  is  in  existence  an  approximately  good 
on  tbem  (see  Fori*  Lstfio**,  vols.  i.  and  viii.). 


We  will 

only  name  three  of  the  entire  editions;  (1)  the  ediiio  prta- 
vft,  Venice,  1520-23,*— which,  though  disfigured  by  nunier- 
°°»  misprints,  was  not  mutilated  by  the  censor;  (£)  the 
edition  of  Basel  (1578-81),  which  omits  'Abodak  Zarak  alto- 


tholar).  and  tbs  latest  edition  by  Dr.  Kohut  Is  now  In  proirrem. 
At  regards  the  MSS.  of  this  remarkable  lexicon  the  best  copies 
we  to  be  found  partly  In  the  University  Library,  Cambridge  (Add. 
«hlch  has  all.tbe  verses  of  the  author  and  additamrnUi  bv  It. 


Ibn  troj.  and  Add.  471-72),  and  partly  at  the  Conn 
Ubrsry,  Vlenxia  (Cod.  cvl.  1  and  2).  The  latter  were  carried  off 
|7  Napoleon  I.  to  Paris  in  lfttW,  but  In  lM.'i  were  returned  to 
»itr.na. 

1  Various  writers  assert  that  there  exist  many  books  containing 
Latin  translations  of  various  treatises  of  the  Babylonian  Talmud. 
J  t*>n  examination  these  books  turn  out  to  contain  either  a  trans- 
latton  only  of  Mishnir  treatises  with  or  without  excerpta  from, 
uw  with  or  without  scholia  on,  Qrmara,  or  disputations  which 
latnduce  small  pieces  of  Gemara.  The  utmost  they  contain  Is  a 
r"»t't*r  or  two  translated  from  (><~mara  Itself  (as,  for  example-, 
Mzard,  Aboda  Sara."  etc.,  Hamburg,  1705-10,  4to,  which  con- 
U.o.  O^ra  of  the  first  two  Frrakim). 

The  paging  of  thU  has  been  followed  in  all 


'{Born  In  Trieste  in  1800,  foe  to  Cabballsts,  Biblical 
Testament  into  Italian.    Bis  son,  Phlloxene  (1829-Ml,  was  a 

»[*  rabbi  of  Dresden  (1W1-75),  born  at  Prague,  director  of  sei 
Uk»n»ad  to  the  liberal  school.-Aat.  K»J 


gethcr,  and  has  a  cheering  (?)  notice  in  Latin  f  (S)  th« 
latest  edition,  uow  printing  at  Vilna,  with  old  commenta- 
ries hitherto  unpublished.  Of  isolated  treatises,  which  may 
be  counted  by  more  than  huudreds,  we  will  only  mention 
one  (the  Portuguese  of  at  lea  t  Berakkolk),  the  existence  of 
which  was  asserted  in  the  last  century  (Pakad  Vifhak,  s.  v. 
Hmnn03  »»33l)i  then  again  called  in  question  in  our  own 
times,  but  positively  proved  by  the  present  writer  from  an 
early  work  composed  at  the  time  when  but  few  edition*  of 
the  Talmud  existed.  It  is  the  Zero'  Abrakam  (Camb.  MS; 
Ti.  6.  50,  leaf  586).  Materials  for  the  critical  edition  of  the 
Babylonian  Talmud  from  an  ancient  MS.  formerly  in  the 
monastery  of  Pfersee,  but  now  in  the  Royal  Library  of 
Munich,  and  other  M88.  and  early  prints  of  isolated  treatise* 
in  various  public  and  private  libraries  of  Europe,  Asia,  and 
Africa,  have  been  collected  and  are  being  published  by 
Rabbinovicz.  Of  this  important  work  fifteen  volumes,  con- 
taining the  following  treatises,  have  already  come  out: 
the  whole  Seder  Zera'tn  ( 1867) ;  Be^ak,  tfavigak.  Mo'rd  Aatoa 
(1869.;  Sukkak,  Ta'anitk  (1870);  Ratk  HoMkanak,  Yoma  (1871 ); 
-Erubin  (1873);  Prtakim  (1874);  Skabbatk  (1875);  Megillak, 
Skebalim  (1877);  SVnkedrin  (1878);  'Abodak  Zarak,  Makkotk, 
Skebu'otk,  Horavatk,  'Eduyyotk  (1879);  JJoio  Batkra  (1881) ; 
Baba  Kamma  (1882>;  Baba  Mefi'a  (1883);  Zrbakim  (1884) ; 
Mmakotk  (1886).'  All  these  were  printed  in  8vo.  and  at 
Mnnlch,  except  vol.  ix.,  which  came  out  at  Mains. 

Influence  of  the.  Talmud. — It  must  be  admitted  by 
every  critical  student  of  history  that  the  Talmud  has 
not  merely  been  the  means  of  keeping  alive  the  re- 
ligious idea  among  the  Jews,  but  has  formed  their 
strongest  bond  of  nnion.  When,  after  the  fall  of  the 
city  of  Jerusalem  and  its  temple,  and  the  expatriation 
of  the  Jews  from  Palestine,  a  goodly  portion  of  the 
Mosaic  luw  lost  its  application,  the  Talmud  became 
the  spirit  which  put  fresh  life  into  the  letter  which 
had  become  to  a  great  extent  dead.  Moreover,  by  the 
Talmud,  the  interpretation  of  which  was  chiefly  in  the 
hands  of  the  academies  of  Sura  and  Pumbaditha,  the 
Jews  of  all  the  world  found,  if  not_  a  new  Jerusalem, 
at  least  a  new  Yabnch  (Jamnia),  t'e.,  a  place  where 
the  old  learning  was  not  merely  continued,  but  made 
to  shine  with  a  yet  greater  splendor.  This  fact  will 
be  the  more  readily  acknowledged  and  appreciated 
when  one  ca»ta  a  glance  at  the  miserable  religious  con- 
dition of  the  Karuitrs,  the  so-called  Scriptural  Jews. 

Tran»fereuce  of  Talmudic  learning  from  the  East 
to  the  West  — There  naturally  came  a  time  when  Tal- 
mudic learning,  if  it  was  to  maintain  its  influence  upon 
the  Jews,  could  not  be  confined  to  one  Bpot  We  have 
seen  under  Rashi  <o.  v.  )  that  the  great  emperor  of  the 
West  (Charlemagne)  had  been  the  means,  towards  the 
close  of  the  8th  century,  of  bringing  learned  Talmud- 
ista-  not  only  to  Provence  but  to  the  north  of  France 
and  the  south  of  Germany.*  But  when  nearly  two 
hundred  years  later  the  academies  of  Babylonia  were 
threatened  with  extinction  (because  of  their  lacking, 
from  various  causes,  the  means  of  subsistence),  so  t  hat 
they  had  to  send  out  members  of  their  body  to  suppli- 
cate the  support  of  their  richer  brethren  in  other 
countries,  it  providentially  happened  that  the  four 
men  whom  they  sent  were  taken  by  a  Spanish  corsair 
admiral  and  Bold  in  four  different  slave-markets. 
Rabbi  Shemaryah  was  sold  at  Alexandria,  and  was  re- 
deemed by  the  Jews,  and  great  was  their  astonishment 
when  they  recognized  in  him  a  most  able  Talmudist. 
He  became  the  head  of  the  Cairo  community,  and  one 
of  the  most  successful  Jewish  Talmud  teachers  Egypt 
ever  had.  Rabbi  Unxshiel  was  taken  to  Kairwan,  in 
Africa,  There  the  Jews  redeemed  him  ;  and  when  his 
great  learning  was  found  out  he  was  named  the 
spiritual  head  of  the  Jews  in  that  place.    Frotn  the 

*  Nunc  ab  omnibus  lis  qn«  contra  rellftionem  Christianam 
faclebant  recognitum.  et  Juxls  mentem  Jnu  M  roucilti  Tridentini 
expurRatum  et  approhatum.  ut!i"ii  modocltni  lmpletslem  verum 
etiam  rum  fructu  a  mwtris  leirl  |Hm>.it. 

«  The  notes  In  the  firwt  fourteen  volumes  po  under  the  name  of 
D'^S'D  whilst  those  of  the  fifteenth  volume  have  the  title 

of  Drn2ttS  "VOL  In  mcmorv  of  the  late  Abraham  Merrbacher. 
who  not  merely  proved  the  towoens*  of  this  publication  durins 
bis  lifetime,  but  left  a  considerable  ram  for  Its  continuation  and 
completion. 

»  Italy,  notablv  sirlly.  ws«  apparently  the  country  which  ob- 
tained her  teachers  direct  from  Irak- 

at  Padua,  where  he  died  in  1SST.,  having  translated  the  Old 
and  Assvrian  scholar  — Am.  Ep  ] 

tary  at  Hre»lau.  ameliorated  tin-  condition  of  Jews  in  Saxony, 
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school  which  he  founded  sprang  nut  merely  his  own 
son,  the  famous  Rabbenu  Ijananeol,  but  also  the  great 
Rabbenu  Niasim,  both  teachers  of  RtPH  {a.  v.). 
Another  learned  captive,  R.  Mosheh,  was  brougnt  to 
the  slave-market  of  Cordova,  the  rabbi  of  which  town, 
a  noble  and  rare  example  of  unselfishness,  modesty,  ana 
love  of  truth,  placed  the  ragged  stranger  who  had  only 
been  ransomed  for  charity's  sake  a  day  or  so  before  at 
the  head  of  the  community  instead  of  himself.  The 
name  of  the  fourth  is  unknown  (see  Rabad  II.,  and 
l'oluui/i.  ed.  Cracow,  leaf  125b).  Some  assert  that 
be  was  R.  Nathan  Habbabli,  ana  that  he  became  the 
teacher  of  the  Jews  in  Narbonne,  but  this  is  a  mere 
conjecture,  the  truth  of  which  has  yet  to  be  proved 

Jsee  page  43,  footnote').  Be  this,  however,  as  it  may, 
bur  great  Talmudists,  who  had  come  direct  from  the 
Riihylunian  academies,  became  the  means  of  bringing 
Bahylonico-Talmudic  learning  to  places  the  Jews  of 
which  had  been  dependent  on  the  religious  and  literary 
crumbs  that  fell  from  the  richly-laden  tables  of  Sura 
and  Pumbaditha.  Some  years  afterwards  the  former 
academy  was  closed,  and  a  short  time  afterwards  the 
same  fate  befell  that  of  Pumbaditha,  the  sunset  of 
which,  if  not  the  noonlight,  in  the  persons  of  Rab 
Sherira  Gaon  and  his  sou  Rab  Hai  Gaon  was  even 
more  glorious  than  that  of  the  sister  academy,  the  last 
"gaon"  of  which  was  Rab  Shetuue)  b.  IJoplini, 
father-in-law  of  Rabbenu  Hal.  Meanwhile,  however, 
Talmudio  learning  had  not  merely  become  naturalized, 
but  eventually  indigenous  in  various  parts  of  Africa, 
and  part  of  Europe  (Spain,  Italy,  Provence,  the  south 
of  Germany,  and  the  north  of  France).  Rabbenu 
Gershom  b.  Yehudah  of  Met  z  and  his  disciple  Rab- 
benu Yishak  of  Troyes,  Rabbenu  Ya'akob  b.  Yakar 
of  Worms,  Rabbenu  Eli'ezer  Ilaggadol  and  his  disci- 
ple and  successor  Rabbenu  Yisb&k  Segan  Leviyyah, 
Rabbenu  Yishak  b.  Yehudah  of  Main/.,  Rabbenu  Ely- 
ak iin  of  Spires,  Rabbenu  Nathan  b.  Yebiel  of  Rome, 
and  last  but  not  least  Rashi  himself,  and  his  sons-in- 
law  and  other  disciples,  represented  Talmudic  learning 
in  Bueh  perfection  as  had  not  been  found  before  as  re- 
tards the  Babylonian  Talmud,  even  in  the  land  of  its 
birth  and  growth.  It  was  the  disciples'  disciples  of 
these  men  who  studied  and  taught  in  various  towns  of 
England  within  a  hundred  years  (1150)  after  the  Con- 
quest, When,  towards  the  end  of  the  13th  century 
and  the  commencement  of  the  14th,  the  Jews  were 
driven  out  of  England  (1290)  and  France  (1306).  and 
flocked  chiefly  to  Italy,  Greece,  Germany,  and  Poland, 
the  last-named  country  appropriated  the  lion's  share 
of  Talmudic  learning,  so  that  till  within  our  own 
century  the  rabbis  of  the  chief  communities  in  Hun- 
gary, Moravia,  Bohemia,  and  other  Austrian  states, 
and  in  Germany,  Holland,  England,  etc.,  had  to  be 
fetched  from  Poland.  Talmudic  learning,  since  Men- 
delssohn and  his  school  arose,  threatened  to  die  out 
not  merely  among  the  Jews  in  Germany,  but  also 
among  those  of  the  other  countries  where  the  JewB 
spoke  the  German  tongue  in  some  form  or  other. 
Within  the  last  twenty-nve  years,  however,  fresh  im- 
pulse has  been  given  to  these  studies,  not  merely 
among  Jews  but  also  among  Christians. 

(s.  M.  8.-8.) 

TAM,  commonly  called  Rahbrnit  Tam,  more  cor- 
rectly Rabbkxu  Tham  ( H""1  -  on  uyiy,  uy  this  title 
arc  known  two  eminent  Rabbinic  scholars,  both  named 
Ya'akob,  to  whom  this  epithet  was  given  in  allusion 
to  Genesis  xxv.  27  :  "  And  Jacob  was  a  perfect  man  " 
JAA  Tam,  DJ?  tf'K).  They  belonged  to  the  north  of 
France,  lived  in  the  12th  century,  and  were  master  and 
pupil. 

1.  Rabbenu  Ya'akob  b.  Mejr  b.  Shemttel  was, 
on  his  mother's  side,  a  grandson  of  Rashi  (g.r.  j.  He 
was  his  parents'  third  son,  younger  brother  of  Ribara 
and  Rabhbam  (?.».),  older  brother  of  Rabbenu  Shel- 
omoh  of  Rameru,1  and  brother-in-law  of  Rabbenu 

>  See  M9.  Add.  27.300  In  the  Br.  Mas.,  leal  1586. 


Shemuel  b.  Simbah  of  Vitry  the 


'(the  reputed 


author  of  the  Afabzor  Vitry*  now  apparently  lost  f. 
Rabbenu  Tham  had,  like  his  grandfather  Rashi,  sii 


teachers  : 


own  father,  (2)  his  brother  Hi  bam. 


i :  (1)  his  ov 

3)  his  brother  Rashbam,  (4)  Rabbenu  Ya'akob  b. 

the 


Shiiushon,*  (5)  his  grandfather  Rashi,*  and  (6)  Rab- 
benu Yoseph  Tob-Tilem  the  younger.'  Rabbenu 
Tham  had  at  least  five  children.'  The  names  of  three 

t  of  his  sons  were  Yoseph,*  Yishaki10  and  Shelomoh." 

i  Rabbenu  Tham  was  unquestionably  among  Jews  the 
foremost  man  of  his  age.  For  not  only  was  he  the 
greatest  Talmudist  after  his  maternal  grandfather'!! 
death,  but  he  also  added  reading  wide  and  varied  to  a 
stupendous  memory  and  a  marvellous  power  of  com- 
bination, such  as  appeared  onlv  again  in  the  hut  cen- 
tury in  the  persons  of  R.  Yehonathan  Eybenschiiti 
(ob.  1764)  and  R.  Yehezkel  Landau  (oA.  1793).  Let 
us  add  that  he  was  a  lexicographer,  grammarian,  and 
Biblical  commentator  of  no  mean  order;  that  he  wa* 
a  poet  in  Hebrew  and  Aramaic1*  inferior  only  to  Ibn 
Gebirol  (Avicebbon.  q.v.),  Mosheh  Ibn  'Exra,  and 
Yehudah  Hallevi  (and  by  far  greater  in  this  art  than 
the  commentator  Abraham  Ibn  'Ezra) ;  that  he  was 
held  in  high  esteem  by  prince  and  nobles ; "  and 
that  he  was  a  man  of  great  wealth,  with  which  he 
generously  supported,  not  merely  his  own  poorer 
hearers,  but  other  itinerant  scholars  also.1* 

His  works  are  the  following : 

(1)  Commentary  on  Job,  and,  no  doubt,  on  other  parts  of 
the  Bible  (see  Camb.  Univ.  Lib.  MS.  Dd.  8. 53,  leaves  U.4*. 
11a,  126).  All  these  are  apparently  now  lost.  (2)  Hakhra'otk, 
i.e.,  lexical  and  grammatical  decisions  between  Menahem 
Ibn  Seruk  and  Dunash  b.  Labrat  (see  Sepher  Tethuboth  Ihtnaik 
b.  J. ahini,  Edinburgh,  1885,  8vo.).  That  these  "decisions" 
are  really  by  Rabbenu  Tham  is  proved  by  the  before-named 
MS.,  leave*  10a  and  16a,  where  the  book  is  quoted  by  an 
author  of  the  13th  century.  (3)  Repher  Hayya*har  (Vienna, 
1810,  folio).  Although  this  work,  in  its  present  form,  is  the 
compilation  of  one  of  Kabbenu  Tham's  disciples,  K.  Yishak 
h.  Durhal  byname  I  also  called  Isaac  of  Russia ;  see  Schiller- 
I  Sxinessy,  Catalogue,  i.  p.  164,  and  ii.  p.  66),  not  only  is  the 
1  foundation  Rabbenu  Tharu's  (see  Preface),  but  the  contents 
;  also  are  virtually  his.  Compare  the  Cambridge  MS.  Add. 
667.  1,  passim.  (4)  The  greater  part  of  the  Totaphoth  in  the 
Babylonian  Talmud  are  indirectly  also  by  Rabbenu  Tham  ; 
and  he  is  virtually  the  first  Tosaphist.  It  is  true  that  hi* 
father,  his  brother  Rabhbam  (o.r.l,  and  his  uncle  Rabbenu 
Yehudah  b.  Nathan  had  written  Totaphoth  before  him,  and 
that  this  kind  of  literary  activity  lasted  to  within  the  first 

•  See  Radii's  Hiddur,  i.  leaf  lb. 

1  See  Schiller-Szineasy.  Catalogue,  11.  p.  88. 

•  See  art-  Rashi  (vol.  xx.  p.  296.  note  10). 

»  Thi*  nibbi  was  a  disciple  of  K.  Shemuel  Hallevi  (see  Schlller- 
Szinewy.  .  II.  p.  ay  note  1)  and  of  Rashi.  and  was  not  only  a 
great  Talmudist,  as  were  all  the  disciples  of  the  last-named  emi- 
nent teacher,  but  also  a  great  mathemaUclan  and  astronomer, 
though  a  terribly  bad  poet.  Hi*  commentary  on  Aboih  is  in  part 
printed,  and  is  to  be  found,  more  or  less  perfect,  in  various  libra- 
ries In  Europe,  although  not  recogTiixed  as  his.  It  Is  ascribed 
variously  to  Rashi.  to  Rashbam,  and  others.  There  are  copies  of 
it  in  Cambridge  (Add.  1213  ;  Add.  1523).  Oxford  (Opp.  317).  th« 
British  Museum  (Add.  27,2011,  the  Beth  Hammidrash  of  the  Ash- 
kensztm  in  London,  etc.  (The  master  of  St.  John's.  Carabridpr. 
is  preparing  an  edition  of  It.)  A  work  on  intercalation  by  Rsb- 
benu  Ya  akob  b.  Shimshon  exists  in  MS.  at  the  Bodleian  lOpp. 
817)  under  the  name  of  Sephrr  }li\rlkorhi.  From  him.  no  doubt 
Rahbenu  Tham  imbibed  his  love  for  science.  On  the  {net  ihst 
Rabbenu  Ya'akob  b.  Shimshon  was  Rabbenu  Tham's  teacher 
(against  Zunz),  see  Scbiller-Szineasy,  CalaJ,,  II.  p.  68,  note. 

•  Rabbenu  Tham,  dying  an  old  man,  must  have  been  froai 
fourteen  to  sixteen  years  of  age  when  Rashl  died. 

'  See  Hephrr  tfavyathar,  f       (leaf  74a,  eol.  2). 

•  See  Camb.  MS.  Add.  667,  1.  Ieaffi46,  col.  L 

•  Bee  Brit.  Mus.  MS.  Add.  27.200,  leaf  1586. 
w  See  Snher  Hayyruhnr,  }  fiOt. 

'i  See  SMbboU  llaUelfet  (ed.  Buber),  p.  10. 

»  See  his  l'«sfl»  PUhgam  <iu  the  Ashkenaztc  ritual ;  It  Is  Introduc- 
tory to  the  prophetic  lesson  for  the  second  day  of  Pentecost,  If 
we  have  the  correct  reading  of  that  poem  there,  Rabbenu  Thsra 
must  have  been  a  I  <•%••.(.- :  and  If  so,  the  Shemuel  Hallevi  men- 
tioned by  R. Ya'akob b.  Shimshon  as  his  teacher,  In  the  Cambrvlce 
MS.  Add.  1213,  leaf  275,  Is  very  possibly  Rabbenu  Tham's  paternal 
grandfather. 

>*  See  Sephrr  ffayyn*hnr,  |  595  (leaf  67a,  col.  1),  and  1 610  (1st!  «« 
(knr.  To  this  high  position  It  Is  no  doubt  to  be  ascribed  that  hU 
fife  was  saved  by  a  knight  during  the  second  crusade.  In  whlcli 
the  whole  congregation  of  Rameru  was  reduced  to  beggary,  after 
many  of  its  member*  had  been  ruthlessly  slain. 


i*  For  example,  the  povei 
whom  he  not  only  gave  money 
iKercm  Ifemed,  vtl.  p.  *>) 


Abraham  Ibn 
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quarter  of  the  14th  eentory.  Still,  mott  and  the  best  of  the 
Twpkotk  now  in  oar  hands  rest  on  Rabbenu  Tbain  aud  his 
school.  (5)  Makmr,  i.e.,  a  prayer-book,  etc.,  for  the  whole 
year,  with  Rabbinic  ordinances,  etc  See  TowapHoth  on  T. 
R,  Serdbfarfa,  leaf  37a,  catchword  D01DH,  and  Birrkkoth 
MtUram  of  R.  Meir  b.  Barukh  of  Rothenburg  (Riva  di 
Trt-nto,  1568,  Svo.),  leaf  4a.  (6)  Poems.  These  are  partly 
didactic  and  partly  liturgical.  Of  the  former  klud  a  speci- 
■ten  will  be  found  ("On  the  Accents,"  communicated  by 
Halberstam)  in  Kobak's  Yethunut,  v.  p.  125  so.  The  litur- 
gical poems,  again,  are  of  two  kinds :  (a)  such  as  have  no 
metre  and  rhyme  only  by  means  of  plurals,  possessive  pro- 
nouns, and  such  like  (rhymed  prose),  and  which  perfectly 
resemble  most  of  the  productions  of  the  Franco- Aahkenazic 
•chool  (see,  for  example,  the  facsimile  in  Huller's  Catalogue, 
Amsterdam,  1868,  Hvo) ;  (6)  such  as  have  metre  and  rhyme, 
and  resemble  the  productions  of  the  Sepharadic  school,  e.g., 
the  one  beginning  °y$0  p  (and  not  O ;  see  MS.  Add. 
0S7,  leaf  102a).1  (7)  Various  ordinances,  etc.,  are  to  be 
found  in  later  writers  (see  US.  Add.  667,  in  Cambridge, 
saotM,  and  TeAubUk  Maharam,  Prague,  1608,  folio,  ?  1023, 
etc).  Rabbenu  Tham  died  in  1171 ;  see  Rashi's  Siddur,  ii. 
(formerly  Luzxatto's,  then  Halberstam's,  and  now  the 
property  of  the  nuste 
leaf  44*. 


of  St.  John's  College, 


), 


2.  Rabbenu  Ya'a$OB  of  Orleans,  rabbi  of  London 
(?).  He  is  often  quoted  in  the  Totapkoth  (both  on 
the  Pentateuch  and  on  the  Babylonian  Talmud).  No 
independent  works  of  his,  however,  are  extant.  He 
was  killed  at  London  in  the  tumult  on  the  coronation 
d»y  of  Richard  Coeur-de-Lion  (September  3,  1189; 
Schiller  tSiinessy,  Catal. .  i.  p.  1 1 7 ).      (a.  M.  8.-8.) 

TAMAQUA,  a  borough  of  Schuylkill  county,  Penn- 
sylvania, United  States^  in  a  broken,  hilly  country 
upon  the  Little  Schuylkill  river,  98  miles  nearly  north 
of  Philadelphia.  It  is  in  the  midst  of  the  anthracite 
coal  region,  and  coal  mining  is  one  of  its  principal  in- 
terests. It  is  an  important  railroad  centre,  upon  the 
Philadelphia  and  Reading  system,  being  the  point  of 
intersection  of  three  main  lines  and  the  terminus  of 
several  minor  branches.  The  borough  had  a  popula- 
tion of  5960  in  1870  and  of  5730  in  1880. 

TAMARIND.  This  name  is  popularly  applied  to 
the  pods  of  a  Leguminous  tree,  which  are  hard  ex- 
ternally, but  within  filled  with  an  acid  juicy  pulp  con- 
taining sugar  and  various  acids,  Buch  as  citric  and  tar- 
taric, in  combination  with  potash.  The  acid  pulp  is 
nsed  as  a  laxative  and  a  refrigerant,  the  pods  lieing 
largely  imported  both  from  the  East  and  the  West 
Indie*.  The  tree  is  now  widely  distributed  in  tropical 
countries,  but  it  is  generally  considered  that  its  native 
country  is  in  eastern  tropical  Africa,  from  Abyssinia 
southward  to  the  Zambesi.  Sir  Ferdinand  von  Muel- 
ler notes  that  it  is  truly  wild  in  tropical  Australia. 
The  name  (meaning  in  Arabic  "  Indian  date  ")  shows 
that  it  entered  mediaeval  commerce  from  India,  where 
it  is  used,  not  only  for  its  pulp,  but  for  its  seeds,  which 
■re  astringent,  its  leaves,  which  furnish  a  yellow  or  a 
red  dye,  and  its  timber.  The  tree  ( Tamarindu*  indica, 
L )  attains  ii  height  of  70  to  80  feet,  and  bears  elegant 
pinnate  foliage  and  purplish  or  orange  veined  flowers 
arranged  in  terminal  clusters.  The  flower-tube  bears 
at  its  summit  four  sepals,  but  only  three  petals  and 
three  perfect  stamens,  with  indications  of  six  others. 
The  stamens,  with  the  stalked  ovary,  are  curved  away 
from  the  petals  at  their  base,  but  are  directed  towards 
them  at  their  apices.  The  anthers  and  the  stigmas 
are  thus  brought  into  such  a  position  as  to  obstruct 
the  passage  of  an  insect  attracted  by  the  brilliantly- 
colored  petal,  the  inference  of  course  being  that  insects 
ire  necessary  for  the  fertiliiation  of  the  flower. 

TAMARISK.  The  genus  Tamarix  gives  its  name 
to  a  small  group  of  shrubs  or  low  trees  constituting 
the  tamarisk  family.  The  species  of  tamarisk  and  of 
the  very  closely  allied  genus  Mj/rtcttrut  grow  in  salt 
deserts,  by  the  sea-shore,  or  in  other  more  or  less  sterile 
localities  in  south  temperate,  sub-tropical,  and  tropical 
regions  of  the  eastern  hemisphere.    Their  long  slender 

1  For  other  metrical  poem*  by  Rabbenn  Tham.  nee  Zuns,  Uter- 
<*rj  d*r  s^n.  Poaic  (BerUa,  ISfo,  8vo),  p.  266. 


branches  bear  very  numerous  small  appressed  leaves, 
in  which  the  evaporating  surface  is  reduced  to  a  mini- 
mum. The  flowers  are  minute  and  numerous,  in  long 
clusters  at  the  ends  of  the  branches  or  from  the  trunk. 
Each  has  4-6  free  sepals,  and  as  many  petals  springing 
with  the  4-12  stamens  from  a  fleshy  disk.  In  Tamn- 
rix  the  stamens  are  free,  while  in  Myricaria  they  are 
united  into  one  parcel.  The  free  ovary  is  one-celled, 
with  basal  placentas,  and  surmounted  by  3-5  styles. 
The  fruit  is  capsular,  and  contains  numerous  seeds, 
each  usually  with  a  long  tuft  of  hairs  atone  end.  The 
great  value  of  these  shrubs  or  trees  lies  in  their  ability 
I  to  withstand  the  effects  of  drought  and  a  saline  soil, 
in  consequence  of  which  they  grow  where  little  else  can 
flourish.  It  is  on  this  account  that  the  common  tama- 
risk, T.  GaUica,  is  planted  on  our  sca-coasts.  and 
affords  shelter  where  none  other  could  be  provided. 
The  light  feathery  appearance  of  the  branches,  and 
the  pretty  rose-colored  flowers,  render  it  also  an  elegant 
and  attractive  shrub,  very  different  in  character  from 
most  others. 

Some  species  produce  galls,  valued  for  their  tannin, 
while  the  astringent  bark  of  others  has  been  valued  for 
medicinal  purposes.  The  ashes  of  the  plant,  when 
grown  near  the  sea,  are  Baid  to  contain  soda;  but, 
when  cultivated  inland  or  on  sweet  soil,  they  are,  it  is 
alleged,  free  from  soda 

For  tamarisk  manna,  see  Manna,  vol.  xv.  p.  500. 

TAMBOFF,  one  of  the  largest  and  most  fertile  gov- 
ernments of  central  Russia,  extends  from  north  to 
south  between  the  basins  of  the  Oka  and  the  Don,  and 
has  Vladimir  and  Niini-Novgorod  on  the  N. ,  Penza 
and  Saratoff  on  the  fi.,  the  Don  Cossacks  and  Voro- 
nezh on  the  S.,  Tula  and  Ryazan*  on  the  W.  It  con- 
sists of  an  undulating  plain  intersected  by  deep  ravines 
and  broad  valleys,  ranging  between  450  and  800  feet 
above  sea-level.  Chalk  and  Jurassic  deposits,  thickly 
covered  by  boulder-clay  and  loess,  are  widely  spread 
over  its  surface,  concealing  the  underlying  Devonian 
and  Carboniferous  deposits.  These  last  appear  only 
in  the  deeper  ravines,  and  seams  of  coal  have  been 
noticed  at  several  places.  Iron  ore  (in  the  northwest), 
limestone,  clay,  and  gypsum  are  obtained  for  building 
and  manufacturing  purposes ;  traces  of  naphtha  have 
been  discovered  at  Tatnboff.  The  mineral  waters  of 
Lipetnk,  similar  to  those  of  Franzensbad  in  their  alka- 
line elements,  and  chalybeate  like  those  of  Pyrmont 
and  Spa,  are  well  known  in  Russia  Tamboff  is  watered 
by  the  tributaries  of  the  Oka  and  the  Don.  The  Oka 
itself  only  touches  the  northwest  comer  of  the  govern- 
ment; but  its  tributaries,  the  Moksha  and  the  Tsna, 
are  important  channels  of  traffic.  The  Don  also  only 
touches  Tamboff,  and  of  its  affluents  only  the  Voronezh 
and  the  Khoper  and  its  tributary  the  Vorona  are  at  all 
navigable.  As  a  whole,  it  is  only  in  the  north  that 
Tamboff  is  well  watered  ;  in  its  southern  part,  which 
is  exposed  to  the  influence  of  the  dry  southeastern 
winds,  the  want  of  moisture  is  much  felt,  especially  in 
the  district  of  Borisoglyebsk,  which  belongB  to  the  dry 
steppes  of  the  lower  Volga. 

The  climate  is  continental,  and,  although  the  average  tem- 
perature at  Tamboff  U  42°  F.,  the  winter  is  comparatively 
cold  (January,  13° ;  July,  68°).  The  rivers  remain  frosen  for 
four  months  and  a  half.  Forests  occupy  less  than  one-sixth 
of  the  total  area,  and  occur  chiefly  in  the  west;  in  the 
southeast  wood  is  scarce,  and  straw  is  resorted  to  for  fuel. 
The  soil  is  fertile  throughout;  in  the  north,  indeed,  it  is 
clayey  and  sometimes  sandy,  but  the  rest  of  the  govern- 
ment is  covered  with  a  sheet,  2  to  3  feet  in  thickness,  of 
the  most  fertile  tchernoxem,  of  such  richness,  indeed,  that  in 
Horisoglyebsk  corn-fields  which  have  not  been  manured  for 
eighty  years  still  yield  good  crops. 

Tamboff  is  one  of  the  densely  peopled  provinces  of  Rus- 
sia. Its  population  in  1883  reached  3.51 9,660,  and  in  several 
districts  (Kosluft*.  Lebedyafi.  Lipetsk)  there  are  from  110  to 
130  inhabitant*  per  square  mile.    It  is  Great  Russian  in  the 

notable  admisture  of  Mordvini- 
west  and  northwest,  as 
(who  are  rapidly  I 
ing  Russified)  constitute  4  per  cent,  of  the  I 


130  inhabitant*  pt-r  square  mile.  I 
central  portion,  but  has  a  notable  a 
A!*s  (fl.r,)  and  Mesch.riaks  in  the 
also  of  Tartars  :  the  Mordvlnians  ( 
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latiou  of  Tamboff:  the  Tartan  number  about  20,000,  and 
the  Meacheriak*  about  4000.  Nonconformity  is  widely 
spread,  ullhough  the  official  figures  disclose  only  14,300 
Raskoluiks.  Notwithstanding  a  high  birth-rate  (45  in  the 
thousand),  the  annual  increase  of  population  is  but  slow 
(0.5  per  cent,  anuually). 

The  prevailing  occupation  is  agriculture,  and  in  1883  only 
168,200  persons  had  their  residence  in  towns,  which  are 
mostly  themselves  nothing  but  large  villages  of  agricultu- 
rists living  together  with  a  few  merchants.  More  than  two- 
thirds  of  the  area  is  arable,  and  of  this  proportion  53  per 
cent,  belongs  to  peasant  communities,  30  per  cent,  to  pri- 
vate individuals,  and  11  per  cent,  to  the  crown.  The  crops 
of  the  years  1883  to  1885  yielded  on  the  average  8,885,000 
quarters  of  grain  (half  being  rye,  and  one-third  oats). 
4Jorn  is  exported  to  a  considerable  extent  from  the  south, 
although  it  is  deficient  in  the  north.  Hemp  and  linseed  are 
also  cultivated  for  exportation.  The  cultivation  of  tobacco 
is  yearly  increasing;  5220  acres  were  under  this  crop  in 
18H5,  and  yielded  nearly  50,(XX)  cwts.  In  the  same  year 
15,950  acres  were  undor  beetroot,  and  yielded  1,600,000 
«wta.  Cattle-breeding,  though  lens  extensively  carried  on 
than  formerly,  is  still  important  (656,300  hones;  399,500 
horned  cattle,  and  1,326,600  sheep  in  1883).  Excellent 
breed*  of  hones  are  met  with,  not  only  on  the  larger  es- 
tates, but  alan  in  the  hands  of  the  wealthier  peasants,  those 
of  the  liityug  river  being  most  esteemed.  Manufactures 
-are  represented  chiefly  by  distilleries,  tallow-melting 
"works,  sugar-works,  and  a  few  woollen-cloth  mills.  The 
petty  trades  are  not  very  extensively  carried  on  in  tho  vil- 
lages. Commerce  is  very  brisk,  owing  to  the  large  amounts 
of  corn  exported, — Kozlotf,  Monhansk,  Tamboff,  and  Boris- 
oglyebsk  being  the  chief  centres  for  this  traffic,  and  Lcbed- 
yafi  for  the  trade  in  horses  and  cattle.  Tamboff  is  rather 
backward  educationally:  iu  l*<i  there  were  only  629 
schools,  attended  by  34,739  boys  and  5680  girls.  The  gov- 
ernment is  divided  into  twelve  districts,  the  chief  towns 
of  which,  with  their  populations  in  1884,  are  Tamboff 
< 31,000  inhabitants),  Borisoglyebsk  (13,000),  Elatrua,  (7500), 
Kirsanoff  (7770),  Kozlnff  (27,900),  Lebedyafi  (6250),  Lipetsk 
1 15*860),  Monhanak  (21,2001,  Shatek  (7260),  Spassk  (50101, 
Temnikoff  (13,700),  and  Usmafi  (8110  in  1880).  A  dis- 
tinctive feature  of  Tamboff  ia  its  very  large  villages  of 
crown -peasants,  a  dozen  of  which  have  from  5000  to  7000 
inhabitants  each.  Several  of  them— like  Raskazovo  (a 
great  centre  of  Nonconformity),  Atabukhi,  Sasovo,  Izberdei, 
and  Arkhangelskoye— are  important  commercial  centres. 

The  region  now  included  in  the  north  of  the  government 
was  settled  by  Russians  during  the  earliest  centuries  of  the 
principality  of  Moscow,  but  until  the  end  of  the  17th  cen- 
tnry  the  fertile  tracts  to  the  south  remained  too  insecure 
for  settlen.  In  the  following  century  a  few  immigrants 
began  to  come  in  from  the  steppe,  and  landownen  who  had 
received  large  gran  tit  of  land  as  gifts  of  the  czars  began  to 
bring  their  serfs  from  central  Russia.  The  population  has 
very  rapidly  increased  within  the  present  century. 

TAMBOFF.  capital  of  the  above  government,  300 
miles  distant  from  Moscow,  is  situated  on  the  Tana 
river,  and  on  the  railway  from  Kozloff  to  Saratoff. 
It  is  almost  entirely  built  of  wood,  with  broad  unpaved 
streets,  lined  with  low  houses  surrounded  by  gar- 
dens. It  has  a  small  public  library,  a  theatre,  and 
the  few  educational  institutions  which  are  usual  in  the 
cliicf  towns  of  Russian  provinces.  Its  manufactures 
are  insignificant ;  and  its  trade,  in  local  grain  and  in 
cattle  purchased  in  the  south  and  sent  to  Moscow,  is 
far  less  important  than  that  of  Morshansk  or  Kozloff. 
The  population,  in  1884  was  34,000. 

T A  M  KRIjAN'  K.    See  TlMUR. 


been 
pellati 

guages ;  and  the  various  stages  through  which  the 
won!  has  passed — Dramida,  Dramila,  Damila — have 
been  finally  discussed  by  Bishop  Caldwell  in  his  Com- 
parative Grammar  of  the  Dravidian  Languages  (2d 
ed.,  1875,  p.  10  sg.),  and  the  derivation  has  recently 
been  endorsed  by  Col.  Yule  and  Dr.  Burnell  in  their 
Qhmary  (p.  2516).  The  identification  was  first  sug- 
gested by  Dr.  Uraul  {Rrise  narh  Ostindien,  vol.  In., 
J  854,  p.  349),  and  then  adverted  to  by  Dr.  G.  U.  Pope 
(Thmil  Handbook,  1859,  Introduction)  and  Dr.  Gran- 
dert  (MaJayafma  Dictionary,  1S72,  *.r. ).  It  should, 
however,  be  mentioned  that  the  former  prefers  now 
to  take  the  word  Tamil,  to  be  a  corruption  of  tennuM, 


\  southern  speech,  in  contradistinction  to  vadvgv,  i  h  • 
j  northern,  i.e.,  Telugu  language.    As  in  the  case of  the 
Kafir,  Turkish,  Tagala,  and  other  typical  languages. 
|  the  term  Tamulic  or  Tamulian  has  occasionally  been 
employed  as  the  designation  of  the  whole  class  of 
Dravidian  peoples  and  languages,  of  which  it  is  only 
j  the  most  prominent  member.     The  present  article 
I  deals  with  Tamil  in  its  restricted  sense  only. 

The  Tamils,  taken  as  the  type  and  representatives 
of  the  Dravidian  race,  do  not  now,  owing  to  early 
intermixture  with  the  Aryan  immigrant*,  materially 
differ  in  physical  character  from  the  other  curly-haired 
j  indigenous  population  of  India.  They  were  at  one 
i  time,  on  the  ground  of  the  general  structure  of  their 
I  language,  classed  with  the  Mongoloid  (Turanian, 
I  Scythian)  and  even  the  Australian  races,  but  that 
classification  is  rejected  by  all  the  leading  ethnologista 
They  form  in  fact,  with  the  other  members  of  the 
group,  a  separate  and  distinct  family,  which  is  of  the 
dolichocephalic  class,  and  comes  near  the  Indo-Euro 
I  pean  or  Aryan  type ;  while  there  are  scattered  rem- 
1  mints  of  a  still  earlier  population  of  India  (Mundas, 
Kolarians),  whose  race  characteristics,  however,  do 
not  so  essentially  differ  from  those  of  the  Dravidians 
as  to  constitute  them  a  class  by  themselves.  The 
Tamils  proper  arc  smaller  and  weaker- built  than  the 
Europeans,  though  more  graceful  in  shape.  Their 
physical  appearance  ia  described  as  follows :  a  pointed 
and  frequently  hooked  pyramidal  nose,  with  conspicu- 
ous nil  res,  more  long  than  round  ;  a  marked  sinking  in 
of  the  orbital  line,  producing  a  strongly  defined  orbital 
ridge  ;  hair  and  eyes  black  ;  the  latter,  varying  from 
small  to  middle-sized,  have  a  peculiar  sparkle  and  a 
look  of  calculation ;  mouth  large,  lips  thick  and  fre- 
quently turgid  ;  lower  jaw  not  heavy,  its  lateral  ex- 
pansion greater  than  in  the  Aryan  and  less  than  in  the 
Turanian  type,  giving  to  the  middle  part  of  the  face 
a  marked  development  and  breadth,  and  to  the  gene- 
:  ral  contour  an  obtuse  oval  shape,  somewhat  bulging  '»t 
the  sides ;  forehead  well-formed,  but  receding,  inclin- 
ing to  flat t is! i  and  seldom  high  ;  occiput  somewhat 
projecting :  beard  considerable,  and  often  strong ; 
color  of  skin  very  dark,  frequently  approaching  to 
black  (Manual  of  the  Administration  of  the  Madras 
Presidency,  Madras,  1885,  vol.  i.,  Introd.,  p.  36;  see 
also  Caldwell,  Comparative  Grammar  of  the  Dravid- 
ian Languages,  1875,  pp.  558—79).  The  Tamils  have 
many  estimable  qualities, — frugality,  patience,  endur- 
ance, politeness,  —and  they  are  credited  with  astound- 
ing memories ;  their  worst  vices  are  said  to  be  lying 
and  laaciviousncss.  Of  all  the  South-India  tribes 
they  are  the  least  sedentary  and  the  most  enterprising. 
Wherever  money  is  to  be  earned,  there  will  Tamils  be 
found,  either  as  merchants  or  in  the  lower  capacity  of 
domestic  servants  and  laborers.  The  tea  and  coffee 
districts  of  Ceylon  are  peopled  by  about  800,000: 
Tamils  serve  as  coolies  in  the  Mauritius  and  the  West 
Indies.  In  Burmah,  the  Straits  and  Siam  the  so 
called  Klingsare  all  Tamils  (Graul,  Heist •  nach  Ottin- 
dien,  Leipsic,  1855,  vol.  iv.  pp.  113-212). 

language. — The  area  over  which  Tamil  is  sjKiken 
extends  from  a  few  miles  north  of  the  city  of  Madras 
to  the  extreme  south  of  the  eastern  side  of  the  penin- 
sula, throughout  the  country  below  the  Ghats,  from 
Pidicat  to  Cape  Comorin,  and  from  the  Ghats  to  the 
Bay  of  Bengal,  including  also  the  southern  portion  of 
Travancoro  on  the  western  side  of  the  Ghats  and  the 
'  northern  part  of  Ceylon.  According  to  the  census  of 
j  1881,  the  number  of  Tamil-speaking  people  through- 
out the  province  was  12,413,517,  inclusive  of  2 1 ,992 
Yerkalas,  3843  Kurumbas,  and  287  Irulas,  three  tribes 
speaking  rude  dialects  of  the  language.  To  these 
should  be  added  about  160,000  in  the  French  posses 
J  sious.  But,  as  of  all  the  Dravidian  languages  the  Ta- 
mil shows  the  greatest  tendency  to  spread,  its  area 
becomes  ever  larger,  encroaching  on  that  of  the  con- 
tiguous languages.  Tamil  is  a  sister  of  Malaya|ma, 
Telugu,  Canarese,  Tulu,  Kudagu,  Toda,  K6ta,  G6nd, 
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Kbond  (Ku),  Ur&on,  Rajmahal  Keikadi,  and  Brahut, 
the  nine  last-named  being  uncultivated  tongues ;  and. 
as  it  is  the  oldest,  richest,  and  most  highly  organized 
of  the  Dravidian  languages,  it  may  be  looked  upon  as 
typical  of  the  family  to  which  it  belongs.    The  one 
nearest  akin  to  it  is  Malayalma,  which  originally  ap- 
pears to  have  been  simply  a  dialect  of  Tamil,  but 
liiffers  from  it  now  both  in  pronunciation  and  in  idiom, 
in  the  retention  of  old-Tamil  forms  obsolete  in  the 
modern  language,  and  in  having  discarded  all  personal 
terminations  in  the  verb,  the  person  being  always  indi- 
cated by  the  pronoun  (F.  W.  Ellis,  Dissertation  on  the 
Mtilaydlnui  Language,  p.  2  ;  Gundert,  Mahiy&ima 
Ihttionary,  Introd. ,    Caldwell,   Comparative  Gr., 
Iritrod.,  p.  23  ;  Burnell,  Specimens  of  South  Indian 
DUtltcts,  So.  2,  p.  13).    Also,  the  proportion  of  San- 
skrit words  in  Malayalma  is  greater,  while  in  Tamil  it 
>  leas,  than  in  cultivated  Dravidian  tongues.   This  di- 
vergence between  the  two  languages  cannot  be  traced 
farther  back  than  about  the  10th  century;  for,  as  it 
appears  from  the  Cochin  and  Travancore  inscriptions, 
previous  to  that  period  both  languages  were  still  sub- 
stantially identical;  whereas  in  the  Rdmacharitam, 
the  oldest  poem  in  Malayajnia,  composed  probably  in 
the  13th  century,  at  any  rate  long  before  the  arrival  of 
the  Portuguese  and  the  introduction  of  the  modern 
character,  we  see  that  language  already  formed.  The 
modern  Tamil  characters  originated  "  in  a  Brahmanical 
adaptation  of  the  old  Orantba  letters  corresponding  to 
the  so  called  Vattelnttu."  or  round- hand,  an  alphabet 
once  in  vogue  throughout  the  whole  of  the  Pandyan 
kingdom,  as  well  as  in  the  South  Malabar  and  Coim- 
batore  districts,  and  still  sparsely  used  for  drawing  up 
conveyances  and  other  legal  instruments  (F.  W.  Ellis, 
Dissertation,  p.  3).    It  is  also  used  by  the  M&ppilas  in 
Tellicherry.    The  origin  of  the  YaMcluttu  itself  is  still 
a  controverted  question.    The  late  Dr.  Burnell,  the 
irreatest  authority  on  the  subject,  has  stated  his  rea- 
sons for  tracing  that  character  through  the  Pehlevi  to 
a  Semitic  source  (Elements  of  South  Indian  Pakto- 
yraphu,  2d  ed.,  1878,  pp.  47-52,  and  plates  xvii.  and 
xxxii  ).    In  the  8th  century  the  Vafteluttu  existed 
ride  by  side  and  together  with  the  Qrantha,  an  ancient 
alphabet  still  used  throughout  the  Tamil  country  in 
writing  Sanskrit.    During  the  four  or  five  centuries 
after  the  conquest  of  Madura  by  the  Cholas  in  the  1 1  th 
it  was  gradually  superseded  in  the  Tamil  country  by 
the  modern  Tamil,  while  in  Malabar  it  continued  in 
general  use  down  to  the  end  of  the  17th  century.  But 
the  earliest  works  of  Tamil  literature,  such  as  the 
Toikappiyam  and  the  Kura],  were  still  written  in  it. 
The  modern  Tamil  characters,  which  have  but  little 
changed  for  the  last  500  yearn,  differ  from  all  the 
other  modern  Dravidian  alphabets  both  in  shape 
and  in  their  phonetic  value.    Their  angular  form 
is  said  to  be  due  to  the  widespread  practice  of 
writing  with  the  style  resting  on  the  end  of  the  left 
thumb-nail,  while  the  other  alphabets  are  written 
with  the  style  resting  on  the  left  side  of  the  thumb. 

The  Tamil  alphabet  is  sufficiently  well  adapted  for  the 
expression  of  the  twelve  vowels  of  the  language  (a,  d,  i,  i, 
«.«,«,#,  n,  6,  ei.  an),— the  occasional  sounds  of  o  and  «.  both 
short  and  long,  being  covered  by  the  signs  for  e,  i,  t ;  but 
it  is  utterly  inadequate  for  the  proper  expression  of  the  con- 
sonant^ inasmuch  as  the  one  character  k  ha*  to  do  duty  also 
for  kk,  g.  gk,  and  similarly  each  of  the  other  surd  consonants 
ea,  {.  t,  p.  represents  also  the  remaining  three  letters  of  its 
respective  clans.  The  letter  k  has,  besides,  occasionally  the 
wond  of  *.  and  ra  that  of  #.  Each  of  the  live  consonants  *, 
ek,f,t,p  has  its  own  nasal.  In  addition  to  the  four  semi- 
vowels, the  Tamil  possesses  a  cerebral  r  aud  {,  and  has,  in 
">mraon  with  the  Malayalma.  retained  a  liqnid  A  once  pe- 
culiar to  all  the  Dravidian  language*,  the  sound  of  which  is 
to  difficult  to  fix  graphically,  and  varies  so  mnch  in  differ- 
ent districts,  that  it  has  been  rendered  in  a  dozen  different 
ways!  Jfannal  of  tke  Administration  of  the  Madras  Presidency, 
vol.  II.  p.  20  sq.).  Ft.  Muller  is  probably  correct  in  approxi- 
mating it  to  that  of  the  Bohemian  h   There  is.  lastly,  a  pe 


•""liar  a.  differing  in  function  but  not  in  pronunciation  from 
the  dental  ,,.    The  three  sibilants  and  h  of  Sanskrit  have 


no  place  in  the  Tamil  alphabet ;  but  eh  often  does  duty  as  a 
sibilant  in  writing  foreign  words,  and  the  four  correspond- 
ing letters  as  well  as  j  and  ksh  of  the  Grantha  alphabet  are 
now  frequently  called  to  aid.  It  is  obvious  that  many  of 
the  Sanskrit  words  imported  into  Tamil  at  various  periods 
(Caldwell,  Inc.  (it.,  Introd.,  pp.  Sd  sq.\  have,  in  consequence 
of  the  incongruity  of  the  Sanskrit  and  Tatuil  notation  of 
their  respective  phonetic  systems,  assumed  disguises  under 
which  the  original  is  scarcely  recognizable:  examples  are 
uUtgn  (loka),  urn  ram  Irfipa),  arukken  (arka),  arpntam  (adhhu- 
t&m),  natchattiram  (nakahatrani),  tradi  rnln  .  Krkam  (dir- 
gha),  araten  (rajan).  Besides  the  Sanskrit  iugredients, 
which  appear  but  sparsely  in  the  old  poetry,  Tamil  has  bor- 
rowed from  Hindustani,  Arabic,  and  Persian  a  large  number 
of  revenue,  political,  and  judicial  terms,  aud  more  recently 
a  good  many  English  words  have  crept  in,  such  as  tirnfti. 
treaty,  paflar,  butler,  dkf,  act,  kuiSh,  club,  kavarnar,  governor, 
pinnalk/idu,  penal  code,  sikku,  sick,  tnejastiraftu,  magistrate. 
But,  as  compared  with  its  literary  sister  languages,  it  has 
preserved  its  Dravidian  character  singularly  free  from  for- 
eign influence.  Of  Tamil  words  which  have  found  a  per- 
manent home  in  English  may  be  mentioned  curry  (tart), 
mulligatawny  (mitagu,  pepper,  and  tanntr,  cool  water), 
cheroot  ((ni-nMh),  pariah  tpareiyan). 

The  laws  of  euphony  (avoiding  of  hiatus,  softening  of 
initial  consonants,  contact  of  final  with  initial  consonants) 
aro  far  more  complicated  iu  Tamil  than  in  Sanskrit.  But, 
while  they  were  rigidly  adhered  to  in  the  old  poetical  lan- 
guage (Scn-TamiJl),  there  is  a  growing  tendency  to  neglect 
them  in  the  language  of  the  present  day  CKodun-TamlJ[). 
It  is  true  the  Tamil  rules  totally  differ  from  the  prevailing 
Sanskrit;  still  the  probability  is  in  favor  of  a  Sanskrit 
inflnence,  inasmuch  as  they  appear  to  follow  Sanskrit 
models.  Thus,  irw^  nfkkindn  becomes  irunfkhudn  ;  pen  pdt- 
tiram,  porpdttiram  ;  vuffU  kandtn,  vuffif-kandln :  mlsirnmei, 
r«i  uit  it  mW  ;  palau  tanddn,  palanrandAn.  Nouns  are  divided 
into  high-caste  or  personal  and  low-caste  or  impersonal, — 
the  former  comprising  words  for  rational  beings,  the  latter 
all  the  rest.  Only  in  high-caste  nouns  a  distinction  between 
masculine  and  feminine  is  observed  in  the  singular;  both 
have  a  common  plural,  which  is  indicated  by  change  of  a 
final  n  (feminine  i)  into  r;  but  the  neuter  plural  termina- 
tion kal  (gal)  may  be  superadded  in  every  case.  Certain 
nouns  change  their  base  termination  before  receiving  the 
case  affixes,  the  latter  being  the  same  both  for  singular  and 
plural.  They  are  for  the  acc.  ei,  instr.  dl,  social  <Jd»  (odt*, 
udan),  dat.  ku,  loc.  il  {idattU,  in),  abl.  itirundv  (tniapi),  gen. 
udriya  {adu).  There  is,  besides,  a  general  oblique  affix  tn, 
which  is  not  only  frequently  used  for  the  genitive,  but  may 
be  inserted  before  any  of  the  above  affixes,  to  some  of  which 
the  emphatic  particle  I  may  also  be  superadded.  In  the  old 
poetry  there  is  a  still  greater  variety  of  affixes,  while  there 
is  an  option  of  dispensing  with  all.  Adjectives,  when  at- 
tributive, precede  the  noun  and  are  unchangeable ;  wben 
predicative  they  follow  it  and  receive  verbal  affixes.  The 
pronouns  of  the  1st  person  are  sing,  ndn  lydn),  Inflectional 
base  en.  plural  nam  (yam),  infl.  nam,  including  ndngaf,  infl. 
engal,  excluding  the  person  addressed  ;  of  the  2d  person  nt, 
infl.  «a  (nin,  nan),  plural  nfr  (nfyt'r,  nitir),  ntngaf,  infl.  urn, 
nugal  (nam).  To  each  of  those  forms,  inclusive  also  of  the 
reflexive  pronouns  Mil,  Ma,  tdngaf,  a  place  is  assigned  in  the 
scale  of  honorific  pronouns.  As  in  the  demonstrative 
pronouns  the  forms  beginning  with  «  indicate  nearness, 
those  with  a  distance,  and  (in  the  old  poetry)  those  with 
m  what  ia  between  the  two,  so  the  same  forms  beginning 
with  e  (or  yd,  as  in  y4r,  dr,  who?)  express  the  interrogative. 
The  verb  consists  of  three  elements— the  root  (generally 
reducible  to  one  syllable),  the  tense  characteristic,  and  the 
personal  affix.  There  are  three  original  moods,  the  indic- 
ative, imperative,  and  infinitive  (the  2d  singular  impera- 
tive is  generally  identical  with  the  root),  as  well  as  three 
original  tenses,  the  present,  past,  and  future.  The  persona] 
affixes  are — sing.  (1)  -en;  (2)  -dy,  honorific  -fr;  (3)  ntasc. 
•da,  fem.  -df,  honor,  -dr,  neuter  -adu ;  plural  (1)  -dm  i-dm, 
•hn)  ;  (2)  -frfcoj;  (3)  masc.  fern.  -drkal,  neut. -«na.  These 
affixes  serve  for  all  verbs  and  for  each  of  the  three  tenses, 
except  that,  In  the  future,  -adu  and  -ana  are  replaced  by 
-urn  (khtm).  It  is  only  in  the  formation  of  the  tenses  that 
verbs  differ,  intransitive  verbs  generally  indicating  the 
present  by  -*ir-  l-kinr-),  the  past  by  -d-,  -ud;  or  -in-,  and 
the  future  by  -r-  (-6-),  and  transitive  verbs  by  the  corre- 
sponding infixes,  -kkir-  (Jdh'nf-),  -«-  (-nd-),  and  -pip-;  but 
there  are  numerous  exceptions  and  seemingly  anomalous 
formations.  Other  tenses  and  moods  are  expressed  with 
the  aid  of  special  affixes  or  auxiliary  verbs.  Causal  verbs 
are  formed  by  various  infixes  (-ppi-,  -Ma-),  and  the  pas- 
sive by  the  auxiliary  padu,  to  fall,  or  by  tm.  to  eat,  with  a 
noun.  The  following  four  peculiarities  are  characteristic 
of  Tamil :  first,  the  tenseless  negative  form  of  the  verb, 
by  the  infix  a,  which  is  elided 
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i,  the  predicative  employment  of  1 
tire  particles  Ulei  aud  aU«,  the  one  denyiug  the 
or  presence,  the  other  denying  the  quality  or  essence  j  third, 
the  use  of  two  sets  of  participles,— oue,  called  adjective  or 
relative  participle,  which  supplies  the  place  of  a  relative 
clause,  the  language  possessing  no  relative  pronouns,  and 
an  ordinary  adverbial  participle  or  gerund  ;  and.  fourth,  the 
practice  of  giving  adjectives  a  verbal  form  by  means  of 
personal  affixes,  which  form  may  again  be  treated  as  s  noun 
by  attaching  to  it  the  declensional  terminations,  thus : 
periyn,  great ;  ptriyfim,  we  sre  grest ;  periy&mukku,  to  us  who 
The  old  poetry  abounds  in  verba!  forms  now 
Adjectives,  adverbs,  and  abstract  nouns  are  de- 
n  verbs  by  certain  affixes.  All  post-positions  were 
originally  either  nouns  or  verbal  forms.  Oratio  indirect* 
is  unkuown  in  Tamil,  as  it  is  in  all  the  other  Indiau  lan- 
guages, the  gerund  mpi  being  used,  like  Ui  in  Sauskrtt,  to 
indicate  quotations.  The  structure  of  sentences  is  an  ex- 
act counterpart  of  the  structure  of  words,  inasmuch  as  that 
which  qualifies  always  precedes  that  which  is  qualified. 
Thus  the  attributive  precedes  the  substantive,  the  substan- 
'  >  the  preposition,  the  adverb  precedes  the  verb, 
clause  the  primary  one,  and  the  verb  closes 
The  sentence,  "  Having  called  the  woman 


who  had  killed  the  child,  he  asked  why  she  had  committed 
such  infanticide,"  runs  in  Tamil  as  follows: 


nt 
"  Thou 


deiyei  kkanrupotUivitlel 
e  Child   her  wholiad  killed 


kel(An. 
saked. 


to  ippadlppau* 
why  thus  uiadc 


alelppittu 
having  caused  to  be  called. 
sUu-v-attl     seyday  enru 
child-murder  didst  1"    having  said 


he 

Much  as  the  similarity  of  the  structure  of  the  Tamil  and 
its  sister  languages  to  that  of  the  Ugro-Tartar  class  may 
have  proved  suggestive  of  the  assumption  of  a  family 
affinity  between  the  two  classes,  such  an  affinity,  if  it  exist, 
must  be  held  to  be  at  least  very  distant,  inasmuch  as  the 
assumption  receives  but  the  faintest  shade  of  support  from 
an  interoomparison  of  the  radical  and  least  variable  portion 
of  the  respective  languages. 

Literature — The  early  existence,  in  sunt  hern  India, 
of  peoples,  localities,  animals,  and  products,  the  names 
of  which,  as  mentioned  in  the  Ola  Testament  and  in 
Greek  and  Roman  writers,  have  been  identified  with 
corresponding  Dravidian  terms  goes  far  to  prove  the 
high  antiquity,  if  not  of  the  Tamil  language,  at  least 
of  some  form  of  Dravidian  speech  (Caldwell,  foe  at., 
Introd.,  pp.  81-106  ;  Madras  District  Manual,  i.,  In- 
trod.,  p.  134  *./  ).  But  practically  the  earliest  extant 
records  of  the  Tamil  language  do  not  ascend  higher 
than  the  middle  of  the  8th  century  of  the  Christian 
era,  the  grant  in  possession  of  the  Israelites  at  Cochin 
being  assigned  by  the  late  Dr.  Bumell  to  about  750 
A.n.,  a  period  when  Malay&Jma  did  not  exist  yet  as  a 
separate  language.  There  is  every  probability  that 
about  the  same  time  a  number  of  Tamil  works  sprung 
up,  which  are  mentioned  by  a  writer  in  the  11th  cen- 
tury as  representing  the  old  literature  (Burnell,  foe 
at.,  p.  127,  note).  The  earlier  of  these  may  have 
been  Saiva  books ;  the  more  prominent  of  the  others 
were  decidedly  Jaina.  Though  traces  of  a  North-In- 
dian influence  are  palpable  in  all  of  them  that  have 
come  down  to  us  (see,  e.g.,  F.  W.  Ellis's  notes  to  the 
KuraJ),  we  can  at  the  same  time  perceive,  as  we  must 
certainly  appreciate,  the  desire  or  the  authors  to  op- 
pose the  influence  of  Brahmanical  writings,  and  create 
a  literature  that  should  rival  Sanskrit  books  and  appeal 
to  the  sentiments  of  the  people  at  large.  But  the  re- 
finement of  the  poetical  language,  as  adapted  to  the 
genius  of  Tamil,  has  been  carried  to  greater  excess 
than  in  Sanskrit ;  and  this  artificial  character  of  the 
so-called  High-Tamil  is  evident  from  a  comparison  with 
the  old  inscriptions,  which  are  a  reflex  of  the  language 
of  the  people,  and  clearly  show  that  Tamil  has  not 
undergone  any  essential  change  these  800  years  (Bur- 
nell, foe.  ctV.,  p.  142).  The  rules  of  High-Tamil  ap- 
pear to  have  been  fixed  at  a  verv  early  date.  The 
TolkAppiyam,  the  oldest  extant  Tamil  grammar,  is 
assigned  by  Dr.  Burnell  ( On  the  Aindra  School  of 
Sanskrit  Grammarians,  pp.  8,  55)  to  the  8th  century 
(best  edition  by  C.  Y.  Tamodaram  Pillei,  Madras, 
1885).  The  Vir>u6liyam,  another  grammar,  is  of  the 
11th  century.    Both  have  been  superseded  by  the 


jVaanfl/,  of  the  15th  century,  which  has  exercised 
the  skill  of  numerous  commentators,  and  continues  to 
be  the  leading  native  authority  (English  editions  in 
Pope's  Third  Tamil  Grammar,  and  an  abridgment  by 
Lazarus,  1884).   The  period  of  the  prevalence  of  the 
Jainas  in  the  Pipdya  kingdom,  from  the  9th  or  10th 
to  the  13th  century,  is  justly  termed  the  Augustan  age 
of  Tamil  literature.   To  its  earlier  days  is  assigned 
the  N&ladiy&r,  an  ethical  poem  on  the  three  objects 
of  existence,  which  is  supposed  to  have  preceded  the 
Kural  of  TiruvaJJuvar,  the  finest  poetical  production 
in  the  whole  range  of  Tamil  composition.  Tradition, 
in  keeping  with  the  spirit  of  antagonism  to  Brahman- 
ical influence,  says  that  its  author  was  a  pariah  priest 
It  consists  of  1330  stanzas  on  virtue,  wealth,  and 
pleasure.    It  has  often  been  edited,  translated,  and 
commented  upon  ;  see  the  introduction  to  the  excel- 
lent edition,  just  published,  by  the  Rev.  Dr.  Pope,  in 
which  also  a  comprehensive  account  of  the  peculiar- 
ities of  High-Tamil  will  be  found.    To  the  Avvei.  or 
Matron,  a  reputed  sister  of  TiruvalJuvar,  but  proba- 
bly of  a  later  date,  two  shorter  moral  poems,  called 
Attis&di  and  Konreivfyndan,  are  ascribed,  which  are 
still  read  in  all  Tamil  schools.    ChintAmani,  an  epic 
of  upwards  of  3000  stanzas,  which  celebrates  the  ex- 
ploits of  a  King  Jtvakan,  also  belongs  to  that  early 
Jain  period,  and  so  does  the  Jh'vOkaram,  the  oldest 
dictionary  of  classical  Tamil    The  former  is  one  of 
the  finest  poems  in  the  language ;  but  no  more  than 
the  first  and  part  of  the  third  of  its  thirteen  books 
have  been  edited  and  translated.    Kamban's  Rama- 
yanam  (about  1100  A.D. )  is  the  only  other  Tamil  epic 
which  comes  up  to  the  Chint&mani  \n  poetical  beauty. 
The  most  brilliant  of  the  poetical  productions  which 
appeared  in  the  period  of  the  Saiva  revival  (13th  and 
14th  centuries)  are  two  collections  of  hymns  addressed 
to  Siva,  the  one  called  Tiruv&sakam,  by  M&oikka- 
Viisakan,  and  a  later  and  larger  one  called  Tir&ram, 
by  Sambandhan  and  two  other  devotees,  Sundaran 
and  Appan.    Both  these  collections  have  been  printed, 
the  former  in  one,  and  the  latter  in  five  volumes. 
They  are  rivalled  both  in  religious  fervor  and  in  poeti- 
cal merit  by  a  contemporaneous  collection  of  Vaish- 
nava  hymns,  the  N&l&ifira-prabandham  (also  printed 
at  Madras).    The  third  section  of  it,  called  TirvrAy- 
moU,  or  "  Words  of  the  Sacred  Mouth,"  has  lately 
been  published  in  Telugu  characters,  with  ample  com- 
mentaries, in  ten  quartos  (Madras,  1875-76}.    After  a 
period  of  literarv  torpor,  which  lasted  near)}*  two  cen- 
turies. King  Vailabha  Deva,  better  known  by  his  as- 
sumed name,  Ativframma  Pandiyan  (second  half  of 
the  16th  century),  endeavored  to  revive  the  love  of 
poetry  by  impositions  of  his  own,  the  most  celebrated 
of  which  are  the  Neidadam,  a  somewhat  extravagant 
imitation  of  Sri  Harsha's  Sanskrit  Naishadham,  and 
the  Verrivirkei,  a  collection  of  sententious  maxims. 
Though  he  had  numerous  followers,  who  made  this 
revival  the  most  prolific  in  the  whole  history  of  Tamil 
literature,  none  of  the  compositions  of  every  kind, 
mainly  translations  and  bombastic  imitations  of  San- 
skrit models,  have  attained  to  any  fame.    An  exoep- 
1  tional  place,  however,  is  occupied  by  certain  Tamil 
I  sectarians  called  tittar  (i.e.,  suldhas  or  sages),  whose 
mystical  poems,  especially  those  contained  in  the  «SY- 
vav6Jc?/am,  are  said  to  be  of  singular  beauty.  Two 
!  poems  of  high  merit,  composed  at  the  end  of  the  17tb 
j  century,  also  deserve  favorable  notice — the  itftribfi 
vilakkam,  an  ethical  treatise  by  Kumaragurupara 
Desikan,  and  the  PralthulingalUa,  a  translation  from 
I  the  Canarcse  of  a  famous  text-book  of  the  Vlra  Saiva 
sect.    See  the  analysis  in  W.  Taylor's  Catalogue,  vol. 
ii.  p.  837-47. 

The  modern  period,  which  may  be  said  to  date  from  the 
beginning  of  the  last  century,  is  ushered  in  by  two  great 
poets,  one  native  and  the  other  foreign.  Tayumanavan,  a 
philosopher  of  the  pantheistic  school,  composed  1453  stanzas 
ipddal)  which  have  a  high  reputation  for  sublimity  bothsf 
sentiment  and  style  j  aud  the  Italian  Jesuit  Joseph  Beschl 
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(d.  1742),  under  the  uame  VIraniamuni,  elaborated,  on  the 
model  of  the  Vhintdmani,  a  religious  epic  TtmhAvani,  which, 
though  marred  by  blemishes  of  taste,  is  clawed  by  native 
critics  among  the  best  productions  of  their  literature.  It 
treats  of  the  history  of  St.  Joseph,  and  has  been  printed 
at  Pondkherry  in  three  volumes,  with  a  full  analysis.  Eng- 
lish influence  has  here,  as  in  Bengal  and  elsewhere  in  In- 
dia, greatly  tended  to  create  a  healthier  tone  in  literature 
both  as  to  style  and  sentiment.  As  one  of  the  best  Tamil 
translations  of  English  books  in  respect  of  diction  aud  idiom 
may  be  mentioned  the  Bdlavydpdrikal,  or  "  Little  Mer- 
chants," published  by  the  Vernacular  Text  Society,  Madras. 
P.  Percival's  collection  of  Tamil  Proverb*  (3d  ed.,  1875) 
ebould  also  be  mentioned.  The  copper-plate  grants,  com- 
monly called  itUtinami,  and  stone  inscriptions  in  Tamil, 
many  of  which  have  been  copied  and  translated  (Arc.hmo- 

logical  Surrey  of  Sm/Vr  n  India,  vol .  iv.  ;  K.  So  well,  Lift*  of 

tie  Antiquarian  Remain*  in  the  Presidency  of  Madron,  vols,  i., 
ii.i,  are  the  only  authentic  historical  records.  (See  also 
Sir  Walter  Elliot's  contribution  to  the  International  Numit- 
uata  OrieniaHa,  vol.  iii.  pt.  2.)  As  early  as  the  time  of  the 
Chinese  traveller  Hwen  Tnang,  books  were  written  in 
southern  India  on  talipot  leaves,  and  Alblruni  mentions 
this  custom  as  quite  prevalent  in  his  time  (1031).  It  has 
not  died  out  even  at  the  present  day,  though  paper  im- 
ported from  Portugal  has,  during  the  last  throe  centuries, 
occasionally  been  used.  Madras  is  now  the  largest  deposi- 
tory of  Tamil  palm-leaf  MSS..  which  have  been  described 
in  Wilson's  Catalogue  of  the  Mackenaie  Collection  (Calcutta, 
1*-'-.  2  vols.),  W.  Taylor's  Catalogue  (Madras,  1857,  3  vols), 
and  Condaswamy  Iyer's  Catalogue  (vol.  i.,  Madras,  1861). 
The  art  of  printing,  however,  which  was  introduced  in 
wot  hern  India  at  an  early  date,  while  it  has  tended  to  the 
preservation  of  many  valuable  productions  of  the  ancient 
literature,  has  also  been  the  means  of  perpetuating  and 
circulating  a  deal  of  literary  rubbish  and  lasciviousnees 
which  would  much  better  have  remained  in  the  compara- 
tively safe  obscurity  of  manuscript.  Dr.  Burnoll  hasanoto 
in  his  Element!  of  Bouth  Indian  Paleography  (2d  ed.,  p.  44), 
from  which  it  appears  that  in  1578  Tamil  types  were  cut  by 
Father  Joao  de  Faria,  and  that  a  hundred  years  later  a 
Tamil  and  Portuguese  dictionary  was  published  at  Amba- 
lakkidu.  At  present  the  number  of  Tamil  books  (inclu- 
sive of  newspapers)  printed  annually  far  exceeds  that  of  the 
other  Dra  vidian  vernaculars  put  together.  The  earliest 
Tamil  version  of  the  New  Testament  was  commenced  by 
the  Dutch  in  Ceylon  In  1688 ;  Fabricius's  translation  ap- 
peared at  Tranquebar  in  1715.  Since  then  many  new 
translations  of  the  whole  Bible  have  been  printed,  and 
**me  of  them  have  passed  through  several  editions.  The 
German  missionary  B.  Ziegenbalg  was  the  first  to  make 
the  study  of  Tamil  possible  in  Europe  by  the  publication 
of  his  Orammatiea  Damulica,  which  appeared  at  Halle  in 
1716.  Some  time  later  the  Jesuit  father  Beach  i  devoted 
much  time  and  labor  to  the  composition  of  grammars  both  of 
the  vulgar  and  the  poetical  dialects.  The  former  is  treated 
in  his  Orammatiea  Ijtfino-Tamulica,  which  was  written  in 
1728,  but  was  not  printed  till  eleven  years  later  (Tranque- 
bar, 1739).  It  was  twice  reprinted,  and  two  English  trans- 
lations have  been  published  (1831,  1848).  His  Sen-Tamil 
Grammar,  accessible  since  1822  in  an  English  translation 
by  Dr.  Babington,  was  printed  from  his  own  MS.  (Ctavis 
kunaniorum  litterarum  tubtimiorU  Tamulici  idiomalit)  at  Tran- 
quebar in  1878.  This  work  is  especially  valuable,  as  the 
1  portion  of  it  consists  of  a  learned  and  exhaustive 
i  on  Tamil  prosody  aud  rhetoric.  (See,  on  his  other 
Qraul's  Seue,  vol.  iv.  p.  327.)  There  are  also  gram- 
rson,  Rhenius,  Oraul  (in  vol.  ii.  of  his  Biblio- 
,  Leipsic,  1855),  Lazarus,  (Madras,  1878),  Pope 
(4th  edition  in  three  parts,  London,  1883-5),  and  Ormmmatre 
FraneaUe-Tamoule,  by  the  Abbe  Dupuis,  Pondicherri,  1863. 
The  last  two  are  by  far  the  best.  The  India  Office  library 
i  a  MS.  dictionary  and  grammar  "  par  le  Rev.  Pere 
ninique"  (Pondicherri,  1843),  and  a  copy  of  a  MS  Ta- 
mil-Latiu  dictionary  by  the  celebrated  missionary,  Schware, 
in  which  9000  words  are  explained.  About  the  like  num- 
ber of  words  are  given  in  the  dictionary  of  Fabricius  and 
Breithaupt  (Madras,  1779  and  1809).  Rottler's  dictionary, 
the  publication  of  which  was  commenced  in  1834,  is  a  far 
nbitious  work.  But  neither  it  nor  Winslow's  ( 1862) 
i  to  the  standard  of  Tamil  scholarship ;  the  Dietion- 
which  appeared  at  Pondicherri  in  2 


come  np  to  the  stands 
noire  Tamoul-Praneai*. 
vols.  ( 1855-62).  is  sup* 


),  is  superior  to  both,  just  as  the  IHctionarium 
Tammlieum  (ibid.,  1846 1,  excels  the  various 
Tamil  dictionaries  which  have  been  published  at 


Compare  the  following  works  of  reference :  a.  T.  Mcmdlere 
and  3.  Vinson  In  Dietwmnaire  de*  Scienrm  Anlhrttpf^ooiquef,  ».v. 
Dravtdien* "  ;  8.  C.  Chltty.  The  TarnH  Plutarch.  Jaffna,  ISM;  J. 
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C.  E.  Oover,  Folk- Stmt)*  of  Southern  India,  Madras,  1871 ;  Bishop 
Caldwell's  Comparative  Grammar  of  the  Dravidlon  Language*,  M 
ed..  London,  1875;  Graul'i  ReUe  naeh  Otindien,  vols.  iv.  and  v.; 
the  quarterly  List  of  Boot*  registered  in  the  Madras  presidency  : 
[Dr.  Maclean's]  Manual  of  the  Administration  of  the  Madra*  Presi- 
dency, vols.  i.  and  ii.,  Madras,  1885.  folio  ;  and  P.  MQUer,  Qrundrit* 
der  Sprach wi**rn*chafl,  Vienna,  1884,  111.  L  162-240.  (B.  B.) 

TAMWORTH,  a  municipal  borough  and  market- 
town  of  England,  on  the  borders  of  Staffordshire  and 
Warwickshire,  chiefly  in  the  former,  is  situated  at  (he 
junction  of  the  Tame  with  the  Anker,  and  on  branches 
of  the  London  and  North-Western  and  Midland 
Railway  lines,  7  miles  southeast  of  Lichfield,  20 
northwest  of  Coventry,  and  110  northwest  of  London. 
The  castle,  situated  on  a  height  above  the  Anker  near 
it*  junction  with  the  Tame,  is  now  chiefly  of  the  Ja- 
cobean period,  but  is  enclosed  by  massive  ancient  walls, 
it  was  long  the  residence  of  the  Saxon  kings,  and, 
after  being  bestowed  on  the  Marmions  by  William  the 
Conqueror,  remained  for  many  years  an  important 
fortress.  Through  the  female  line  of  the  Marmions  it 
has  descended  to  the  Marquis  Townshend.  Formerly 
the  town  was  surrounded  by  a  ditch  called  the  King's 
Dyke,  of  which  some  trace  still  remains.  The  church 
of  St.  Editha,  originally  founded  in  the  8th  century, 
was  rebuilt,  after  being  burned  by  the  Danes,  by  Edgar, 
who  made  it  collegiate,  but  the  present  building  in 
the  Decorated  Btyle  was  erected  after  a  fire  in  the  14th 
century.  Since  1870  it  has  been  undergoing  restora- 
tion at  a  cost  of  £10,000  [$48,600].  The  free  grammar 
school,  refounded  by  Edward  VI.,  was  rebuilt  in  1677, 
and  again  in  1867-68.  at  a  cost  of  £3000  [$14,580]. 
The  other  public  buildings  are  the  swimming  bath  and 
boys'  institute  (1885),  the  town-hall  (1701;,  and  the 
arcade,  formerly  used  as  a  covered  market,  but  recently 
obtained  by  the  Salvation  Army.  The  charities  include 
Guy's  almshouses,  endowed  in  1678  by  Thomas  Guy, 
founder  of  Guy's  Hospital,  London,  and  the  cottage 
hospital  with  twenty-one  beds.  Waterworks  hare 
recently  been  erected  at  a  cost  of  over  £25,000  [$121,- 
500].  On  the  "moors"  burgesses  have  rights  for 
cattle.  Coal,  fireclav,  and  blue  and  red  brick  clay  are 
dug  in  the  neighborhood ;  and  there  arc  also  market 
gardens.  The  town  possesses  a  clothing  factory,  paper- 
mills,  and  manufactories  of  small  wares.  The  popula- 
tion of  the  municipal  borough  (area  200  acres),  in  1871 
was  4589,  and  in  1881  it  was  4891, — that  of  the  par- 
liamentary borough  (area  11,602  acres)  in  the  same 
years  being  11,493  and  14,101.  Tamworth  ceased  to 
be  a  parliamentary  borough  in  1885. 

Tamworth  is  situated  near  the  old  Roman  Watling  Street, 
and  occupies  the  site  of  a  fort  which,  from  the  beginning 
of  thu  8th  century,  was  the  chief  royai  residence  in  Mercia. 
The  town,  after  being  burnt  by  the  Danes,  was  rebuilt  and 
fortified  by  Ethelfleda,  daughter  of  Alfred  the  Great.  From 
the  reign  of  Edward  the  Martyr  to  that  of  William  Rufus 
It  was  a  royal  mint,  and  some  of  the  coins  struck  at  Tam- 
worth are  still  in  existence.  The  town  was  incorporated  in 
the  3d  year  of  Elizabeth,  from  whom  it  obtained  the  grant 
of  a  fair  and  the  confirmation  of  various  privileges  bestowed 
by  Edward  III.  The  Elizabethan  charter  was  superseded 
by  one  conferred  by  Charles  II.,  which  continned  to  be  the 
governing  charter  of  the  town  till  the  passing  of  the  Muni- 
cipal Act.  The  town,  with  occasional  intermissions,  re- 
turned members  to  parliament  from  the  reign  of  Henry  I. 
till  1885.  Among  its  more  distinguished  representatives 
have  been  Thomas  Guy  ami  Sir  Robert  Peel. 

TANAGERj  a  word  adapted  from  the  quasi-Latin 
Tanagra  of  Linnsous,  which  again  is  an  adaptation, 

E>rhapa  with  a  classical  allusion,  of  Tungara,  used  by 
risson  and  Buftbn,  and  said  by  Marcgrave  {Hist. 
Her.  Nat.  Brasilur,  p.  214)  to  be  the  Brazilian  name 
of  certain  birds  found  in  that  country.  From  them  it 
has  since  been  extended  to  a  great  many  others  mostly 
belonging  to  the  southern  portion  of  the  New  World, 
now  recognized  by  ornithologists  as  forming  a  distinct 
Family  of  Ona'nes,  and  usually  considered  to  be  allied 
to  the  FrinffiUidtt  («•/.  Finch,  vol.  ix.  p.  167) :  but, 
as  may  be  inferred  from  Prof.  Parker's  remarks  in  the 
Zoological  Tranmeti'nn*  (x.  pp.  252,  253,  and  267),  the 
Tanagridce  are  a  "  feebler    form,  and  thereby  bear 
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out  the  opinion  based  on  the  examination  of  many 
types  both  of  Birds  and  Mammals  as  to  the  lower 
morphological  rank  of  the  Neotropical  Fauna  as  a 
whole  (<•/.  Birds,  vol.  iii.  p.  644). 

The  Tanagers  are  a  group  in  which  Mr.  Sclater  baa  for 
many  years  interested  himself,  and  his  latest  treatment  of 
them  in  contained  in  the  British  Museum  Catalogue  (xi.  pp. 
■19-307).   Therein  he  admits  the  existence  of  375  species, 
which  he  arranges  iu  59  genera,  forming  six  Subfamilies, 
Procniaiituc,  Euphoniitue,  Tanagrinte,  Ijimprotitm.  Phamico- 
philinie,  and  PHylintc.   Thoso  are  of  very  unequal  extent, 
for,  while  the  first  of  them  consists  of  but  a  single  species, 
Procniai  terta, — the  position  of  which  may  be  for  several 
reasons  still  open  to  doubt, — the  third  includes  more  thau 
■JOO.    Nearly  ail  are  birds  of  small  size,  the  largest  barely 
exceeding  a  Song-Thrush.    Most  of  them  are  remarkable 
for  their  gaudy  coloring,  and  this  is  especially  the  case  in 
those  forming  the  geuus  called  by  Mr.  Sclater,  as  by  most 
other  authors,  CallUte,  a  term  inadmissible  through  pre- 
occupation, to  which  the  name  of  Tanagra  of  right  seems  to 
belong,  while  that  which  he  names  Tanagra  should  probably 
be  known  as  Though,    The  whole  Family  is  almost  con- 
fined to  the  Neotropical  Region,  and  there  are  several  forms 
peculiar  to  the  Antilles;  but  not  a  tenth  of  the  species 
reach  even  southern  Mexico,  and  not  a  dozen  appear  in  the 
northern  part  of  that  country.    Of  the  genus  Pyranga, 
which  has  the  most  northern  range  of  all,  three  if  not  four 
species  are  common  summer  immigrants  to  some  part  or 
other  of  the  Uuited  States,  and  two  of  them,  P.  rubra  and 
P.mttina, — there  known  respectively  as  the  Scarlet  Tanager 
and  the  Summer  Redbird, — reach  even  the  Dominion  of 
Oanada,  visiting  as  well,  though  accidentally,  Bermuda. 
P.  **t  it  a  has  a  western  representative,  P.  eooperi,  which  by 
some  authors  is  not  recognized  as  a  distinct  species.  The 
males  of  all  these  are  clad  in  glowing  red,  P.  rubra  having, 
however,  the  wings  and  tail  black.   The  remaining  species, 
P.  ludovieiana,  the  males  of  which  are  mostly  yellow  and 
black,  with  the  head  only  red,  does  not  appear  eastward  of 
the  Missouri  plains,  and  has  not  so  northerly  a  range. 
Another  species,  P.  kfpatica,  has  just  shown  itself  within 
the  limits  of  the  United  States.    In  all  these  the  females 
are  plainly  attired  ;  but  generally  among  the  Tanagers, 
however  bright  may  be  their  coloration,  both  sexes  are 
nearly  alike  in  plumage.   Little  has  been  recorded  of  the 
habits  of  the  species  of  Central  or  Sooth  America,  but  those 
of  the  north  have  been  as  closely  observed  as  the  rather 
retiring  nature  of  the  birds  renders  possible,  and  it  is 
known  that  insects,  especially  in  the  larval  condition,  and 
berries  afford  the  greater  part  of  their  food.   They  have  a 
pleasing  song,  and  build  a  shallow  nest,  in  which  the  eggs, 
generally  3  in  number  and  of  a  greenish-blue  marked  with 
brown  and  purple,  are  laid. 

On  a  whole  the  Tanagridct  may  perhaps  be  con- 
sidered to  hold  the  same  relation  to  the  Frinqillidtr  as 
the  Icterida.  do  to  the  Sturnulat  and  the  Mniotiltitltv 
to  the  Sylviute  or  7\irdida:t  in  each  case  the  purely 
New-World  Family  being  the  "  feebler  "  type. 

(A.  n.) 

TANCRED  (d.  1112),  son  of  the  marquiB  Odo  the 
Good  and  Emma  the  sister  of  Robert.GuiBcard,  one  of 
the  most  famous  heroes  of  the  first  crusade.  See 
CitrsADKs,  vol.  vi.  p.  549  *<7- 

TANCRED,  one  of  the  last  Norman  kings  of  Sicily, 
reigned  1189-1194.    See  Sicily,  vol,  xxii.  p.  31. 

TANGANYIKA,  a  lake  in  East  Central  Africa, 
called  Mmga  ("tempestuous")  b3' the  Wukawendi 
and  Kimanu  by  the  Warungii.  The  meaning  of  the 
name  Tanganyika  is,  according  to  Cameron,  nothing 
more  than  "the  mixing  place."  It  is  the  longest 
frt-shwater  lake  in  the  world,  being  about  7f>  miles 
hmger  than  Lake  Michigan.  Although  the  Arabs  had 
long  known  of  the  existence  of  the  lake,  the  first 
Europeans  who  discovered  it  were  Spcke  and  Burton 
in  1858.  It  has  since  been  visited  by  liivingstone. 
Cameron,  Stanley,  Thomson,  and  Hore,  who  have  all 
added  to  our  knowledge  of  it.  Tanganyika,  which  is 
situated  .some  600  miles  as  the  crow  flies  from  the  cast 
coast  of  Africa,  extends  from  3°  16'  S.  lat  to  8°  48'  S. 
lat.,  and  lies  between  29°  W  E.  long,  and  32°  SO'  K. 
long.  Its  length  is  420  miles,  and  its  breadth  varies 
from  10  to  50  miles.  Its  area  is  12,650  square  miles, 
and  its  altitude  mav  be  taken  as  2700  feet  above  sea- 
level  (Cameron  2710;  Stanley,  2770;  Hore,  2750; 


Popelin,  2665).  It  has  a  coast-line  of  900  miles  in 
extent  Its  greatest  depth  has  not  vet  been  deter- 
mined, but  Hore  state*  that  a  168-fathom  rope  often 
failed  to  reach  the  bottom.  Tanganyika  may  be  de- 
scribed as  an  enormous  crevasse.  It  is  bordered  on  all 
sides  by  hills  and  mountains,  some  of  which  rise  to 
from  5000  to  1 0,000  feet  above  its  waters.  The  scenery 
is  marked  by  exceptional  grandeur,  and  is  well  calcu- 
lated to  impress  the  traveller.    Burton  says  : 

"  It  filled  us  with  admiration,  with  wonder,  and  delight 
|  Beyond  the  short  fun-ground  of  rugged  and  precipitoni 
hill-fold,  down  which  the  footpath  painfully  xigzsga,  a 
narrow  plot  of  emerald  green  shelves  gently  towards  % 
ribbon  of  glistening  yellow  sand,  hero  bordered  by  sedgy 
rushes,  there  clear  and  cleanly  cut  by  the  breaking  wavelets. 
Farther  iu  front  stretches  an  expanse  of  the  lighted, 
softest  blue,  from  30  to  35  miles  in  breadth,  and  sprinkled 
by  the  east  wind  with  crescents  of  snowy  foam.  It  is 
bounded  on  the  other  side  by  tall  an  l  broken  walls  of 
purple  hill,  flecked  and  capped  with  pearly  mist,  or  stand- 
ing sharply  pencilled  against  the  azure  sky.  To  the  sooth 
lie  high  bluff  headlands  and  capes;  and  as  the  eye  dilates 
it  falls  on  little  outlying  islets,  speckling  a  sea  horizon. 
Villages,  cultivated  lands,  the  frequent  canoes  of  the  fisher- 
men, give  a  something  of  life,  of  variety,  of  movement  to 
the  scenery." 

Tanganyika  is  fed  by  numerous  rivers  and  streamlets 
which  flow  from  the  surrounding  hills,  the  yearly  rain- 
fall being  about  27  inches,  but  the  rainy  seasons  vary 
extremely  in  different  years,  altering  the  surface  am 
of  the  lake  accordingly.  Hore  found  that  between 
March,  1 879,  and  August,  1880,  the  waters  had  fallen  10 
feet  4}  inches,  as  marked  by  a  water-gauge  he  had 
erected  at  Ujyi,  and  he  also  saw  evident  signs  of  the 
receding  of  the  waters  all  round  the  shores  of  the  lake 
—belts  of  dead  timber  and  bleached  rock.    Some  120 

I  rivers  and  streams  flow  into  the  lake  ;  the  most  im- 
portant river  is  the  Malagarasi,  near  Ujiji.    Just  below 

|  the  rapids  its  width  is  500  feet,  and  the  average  depth 
5  feet-  For  many  years  Tanganyika  was  a  riddle  to 
African  explorers, — Livingstone,  Baker,  and  others 
believing  that  it  belonged  to  the  Nile  system,  and  that 
it  was  connected  with  the  Albert  Nyanxa.  That  this 
theory  is  incorrect  was  proved  when  Livingstone  and 
Stanley  explored  the  north  end  of  the  lake  in  November. 
1871,  finding  no  outlet  It  was  Cameron,  in  March, 
1874,  who  first  solved  the  riddle,  and  found  that  the 
outlet  of  Tanganyika  was  the  river  Lukuga,  at  about 
the  centre  of  the  western  shore  of  the  lake,  5°  52"  45" 
S.  lat  In  1 876  this  outlet  was  visited  by  Stanley,  who 
found  that  there  was  no  apparent  outflow,  and  doubt 
was  thrown  upon  Cameron  s  observations,  which,  how- 
ever, have  been  proved  to  bo  correct  by  Hore,  who  in 
1880  found  a  strong  current  setting  unequivocally  oat 
of  the  lake.  Not  only  so,  but  he  obtained  good  views 
of  the  river,  which  gradually  widens  soon  after  the 
rapids  near  the  lake  are  passed.  He  followed  the  river 
to  5°  50'  S.  lat,  and,  from  an  altitude  of  1100  feet 
above  the  river,  he  saw  it  flowing  far  away  to  the 
westward.  The  question  is  therefore  settled  that  Lake 
Tanganyika  belongs  to  the  Congo  system,  but  it  is 
only  an"  occasional  tributary  to  that  mighty  river,  its 
contribution  depending  upon  the  rainfall.  The  lake  is 
subject  to  frequent  storms,  especially  from  the  S.S.E. 
ana  S.W.,  lasting  sometimes  for  two  or  three  days, 
and  leaving  a  heavy  swell,  which  proves  a  great  hin- 
drance to  navigation.  Hore  says  :  "I  have  never 
witnessed  such  wondrous  cloud-scenery  and  majestie 
effects  of  thunder  and  lightning  as  on  Tangan- 
yika." 

The  shores  and  water  of  the  lake  abound  in  animal  life, 
—  crocodiles,  the  hippopotamus,  otters,  and  many  kinds  of 
fish  being  found  in  its  waters.  Flocks  of  waterfowl  abound 
in  the  river  mouths :  gulls,  divers,  herons,  kingfishers, 
eagles,  fish-hawks,  and  black  ibis  are  very  numerous.  The 
shores  are  very  fertile,— rice,  manioc,  kaffre  corn,  two  kinds 
of  ground-nuts,  maize,  uleysi,  pumpkins,  aweet  potatoes, 
sugar-cane,  castor-oil  tree,  tamarind,  cotton,  tomato,  and 
cucumber  growing  luxuriantly.  The  oil  palm  grows  at 
Ujyi,  Urundi,  and  at  the  south  end  of  the  lake,  the  1 
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heirown  iron  awl  copper  ;  nail  is  prepared  lor  barter  ; 
nil  is  collected ;  and  in  books  places  there  are  large 
r  works.  Their  fishing  industry  is  extensive,  and 
lali  is  exported  ;  boatba tiding  is  carried  on  to  a  small 
;  cotton  cloth  is  manufactured  at  several  places,  and 


near  the  Malaznrasi  river,  the  screw  palm  in  Ugulia,  and  the 
nphis  in  several  localities.  The  tzetso  fly  is  round  on  the 
shores  of  the  lake  from  Ujyi  round  the  southern  end  as  far 
as  (Jbwari  ou  the  west  coast.  Amongst  the  useful  timber 
trees  may  he  noticed  the  gigantic  inhulc,  the  mininga, 
iiicnam  viUe,  and  ebony.  Thu  people  inhabiting  the  coun- 
tries on  the  borders  of  the  lake  form  teu  distinct  tribes, 
with  separate  national  peculiarities  and  customs.  They 
live  in  well-organized  villages,  in  which  considerable  social 
order  is  maintained.  They  have  also  learnt,  to  some  ex 
tentatany  rate,  to  utilise  the  products  of  their  country;  they 
work  their  own  iron  and  copper  ;  salt  is  prepared  for  barter  ; 
palm  oi 
pr>Uery 
dried  flsh 

eitent ;  cotton  cloth  is  manufactured  at  several  . 
st  others  the  famous  grass  or  palm-fibre  cloth  ;  whilst  the 
dairy  farms  of  Uhha  export  packages  of  batter.  There  arc 
several  London  Missionary  Society  stations  on  Lake  Tan- 
ganyika, also  one  belonging  to  the  Roman  Catholic* ;  and  a 
ration  of  the  African  International  Association  is  situated 
at  Karemri.  Ujiji,  an  Arab  town  of  some  importance,  stands 
on  the  eastern  shore  of  the  lake. 

TANGIERS,  or  Tangier  ( 7b/</a),  a  seaport  of 
Morocco  and  capital  of  a  pashalik,  on  the  Strait  of 
Gibraltar,  about  14  miles  to  the  east  of  Cape  Spartel, 
stands  on  two  eminences  at  the  northwest  extremity 
of  a  spacious  bay.  The  town  has  a  fine  appearance 
from  tne  sea,  rising  gradually  in  the  form  of  an  am- 
phitheatre, and  defended  by  walls  and  a  castle.  The 
streets,  which  are  unpaved,  are  very  narrow  and 
crooked,  and  the  houses,  except  those  occupied  by 
foreign  ambassadors  or  consuls  and  a  few  others,  are 
mean.  The  main  thoroughfare  is  that  which  leads  from 
the  Bab-al-Marsa  (Gate  of  the  Port)  to  the  Bab-al-Sok 
<6ate  of  the  Market  Place) ;  the  sokprescnts  a  lively 
spectacle,  especially  on  Sundays  and  Thursdays.  The 
manufactures  of  Tangiers  are  of  little  importance, 
consisting  chiefly  of  coarse  woollen  cloth,  mats,  and 
pottery ;  tanning  is  also  carried  on,  but  the  leather, 
though  much  esteemed  in  Europe,  is  inferior  to  that 
made  in  other  parte  of  Morocco.  The  harbor  is  a 
mere  roadstead,  but  it  is  the  best  Morocco  possesses, 
and  affords  good  anchorage  and  shelter  to  the  largest 
vessels,  except  during  the  prevalence  of  strong  winds 
Trum  the  northwest  or  east,  Tangiers  has  a  large 
trade  with  Gibraltar.  The  climate  is  temperate  and 
healthy,  but  the  inhabitants  often  suffer  much  in 
summer  from  deficiency  of  water-supply.  Tangiers, 
which  is  the  residence  of  all  the  foreign  ministers  and 
consols  to  the  court  of  Morocco,  has  a  population  esti- 
at  about  20,000  of  whom  some  400  are  Euro- 


In 
*  |  le 


The  Roman  Tingxt,  which  stood  in  the  immediate  vicinity 
of  the  site  of  Tangiers,  boasted  of  great  antiquity  ;  uuder 
Augustus  it  became  a  free  city,  and  Claudius  made  it  a 
Roman  colony  and  capital  of  Tingitana.  It  was  held 
successively  by  Vandals,  Byzantines,  and  Arabs,  and  fell 
into  the  hands  of  the  Portuguese  towards  the  end  of  the 
I-Hh  century.  In  1662  it  was  made  part  of  the  dowry  of 
Catherine  of  Braganza  on  her  marriage  with  Charles  II.  of 
England  ;  the  English  defended  it  in  1680,  but,  on  account 
of  its  expense,  dismantled  it  in  1684  and  abandoned  it  to 
the  Moors,  who  fortified  it  anew.  It  was  bombarded  by  a 
Spanish  fleet  in  1790  and  by  the  French  in  1844. 

TANHAUSER,  or  TannhXuser,  the  subject  of 
one  of  the  most  famous  of  old  German  legends,  is 
represented  as  a  knight  who  after  many  wanderings 
comes  to  the  Venusberg.  He  enters  the  cave  where 
thelLady  Venus  holds  her  court,  and  abandons  him- 
self to  a  life  of  sensual  pleasure.  By  and  by  he  is 
overcome  by  remorse,  and  invoking  the  aid  of  the 
Virgin  Mary,  he  obtains  permission  to  return  for  a 
while  to  the  outer  world.  He  then  goes  as  a  pilgrim 
to  Home,  and  entreats  Pope  Urban  to  secure  for  him 
the  forgiveness  of  his  sins.  The  pope,  who  happens 
to  have  a  rod  in  his  hand,  says  it  is  as  impossible  for 
'im  to  be  pardoned  as  for  the  rod  to  blossom.  Tan- 
Moser  therefore  departs  in  despair,  and  returns  to  the 
l^dy  Venus.  In  three  days  the  rod  begins  to  put 
fortn  green  leaves,  and  the  pope  sonds  messengers  in 


all  directions  in  search  of  the  penitent ;  but  he  is  never 
seen  again.  This  legend  was  at  one  time  known  in 
every  part  of  Germanv,  and  as  late  U 1830  it  survived 
in  a  popular  song  at  Etitlibueh,  a  version  of  which  was 
given  by  Uhland  in  his  Alt?  hoch-  mid  niederdeutiche 
VoBedieder.  It  can  be  traced  buck  to  the  14th  century, 
but  in  its  original  form  seems  to  have  belonged  to  the 
eriod  of  Teutonic  paganism.  According  to  some 
egends,  the  Venusberg  is  the  Hoselberg  orllorselberg, 
a  hill  near  Eisenach  associated  with  the  Teutonic 
goddess  of  the  nether  world,  who  was  known  by 
various  names,  such  as  Hulda,  Hilda,  and  He).  To 
this  goddess  the  name  of  Venus  appears  to  have  been 
transferred.  Among  the  attendants  of  Hulda  was  the 
faithful  Eckhart,  and  in  the  preface  to  the  I/rldrnbuch 
he  is  said  to  sit  before  the  Venusberg,  and  to  warn 
passers-by  of  the  dangers  to  which  they  may  be  ex- 

Ked  if  they  linger  in  the  neighborhood.    The  legend 
been  reproduced  by  several  modern  German  poets, 
and  forms  the  subject  of  one  of  Wagner's  operas. 

In  the  ]  3th  century,  contemporary  with  Pope  Urban 
IV.,  there  was  a  German  knight  called  Tanhauser, 
who  was  well  known  as  a  minnesinger  at  the  court  of 
Frederick  II.,  duke  of  Austria.  After  Duke  Fred- 
crick's  death  Tanhauser  was  received  at  the  court  of 
Otho  IL,  duke  of  Bavaria  ;  but,  being  of  a  restless 
disposition,  and  having  wasted  his  fortune,  he  spent 
much  time  in  wandering  about  Germany.  He  also 
went  as  a  crusader  to  the  Holy  Land.  His  poems 
(printed  in  the  second  part  of  the  Minnesinger,  edited 
by  Von  der  Hagen)  are  fresh,  lively,  and  graceful,  but 
lack  the  ideal  tone  which  marks  the  writings  of  the 
earlier  minnesinger.  He  was  much  esteemed  by  the 
meistersinger,  and  it  is  possible  that  the  story  of  his 
adventurous  life  may  have  been  connected  with  the 
old  legend  about  the  Venusberg. 

See  Korntnann,  Mone  Venerit  (1614),  and  Grisse,  Die  fagv 
row  Bitter  Tanhauser,  and  Der  Tanhaturr  und  Ernge  Jude  ; 
also  Zander,  Die  Tmhau*er  Sage  und  der  Alutnesaugrr  Tan- 
kau»er. 

TANJORE,  a  district  of  British  India,  in  the  Ma- 
dras presidency,  lying  between  9°  50'  and  11°  25'  N.  lat 
and  between  78°  55'  and  79°  55'  E.  long. ,  with  an  area 
of 3654  square  miles.  It  formsa  portion  of  theSouthern 
Carnatic,  and  is  bounded  on  the  N.  by  the  river 
Coleroon,  which  separates  it  from  Trichinopoly  and 
South  Arcot  districts,  on  the  E.  and  S.E.  by  the  Bay 
of  Bengal,  on  the  S.W.  by  Madura  district,  and  on  the 
W.  by  Madura  and  Trichinopoly  and  Pudukotta  state. 
Tanjorc  is  known  as  the  garden  of  Southern  India. 
It  is  well  watered  by  an  elaborate  system  of  dams, 
cuts,  and  canals  in  connection  with  the  rivers  Cauvery 
and  Coleroon,  and  the  soil  is  exceedingly  productive. 
The  delta  of  the  Cauvery  occupies  the  flat  northern 
part,  which  is  highly  cultivated  with  rice,  dotted  over 
with  groves  of  cocoa-nut  trees,  and  densely  populated. 
Tan  jure  is  a  land  of  temples,  many  of  them  being  of 
verv  early  date.  The  great  temple  of  Tanjore  city  is 
said  to  be  the  finest  in  India ;  it  is  of  the  1 1th  century, 
and  remains  in  excellent  preservation  to  the  present 
day.  The  district  has  a  coast-line  of  140  miles,  but 
communication  with  shipping  is  unsafe,  owing  to  a 
heavy  surf  which  breaks  incessantly  on  the  shore.  The 
rainfall,  as  elsewhere  on  the  Coromandel  coast,  varies 
considerably  from  year  to  year;  the  mean  annual  fall, 
as  observed  at  ten  stations  for  four  years,  was  47. 1 4 
inches.  Tanjore  is  amply  provided  with  means  of 
communication.  It  is  traversed  by  two  branches  of 
the  South  Indian  Railway. 

The  census  of  1881  returned  the  population  of  the  district 
at  2.130,383  (males  1,026,538,  females  1,103,855),  of  whom 
1,939,421  were  Hindus,  112.058  Mohammedans,  and  78,258 
Christians.  Tanjore  is  the  first  district  in  which  Protestant 
missions  began,  and  now  it  is  second  only  to  Tinnevelly  in 
the  number  of  its  Christian  missions.  These  establishments 
were  taken  over  in  1826  by  the  Society  for  the  Propagation 
of  the  Gospel,  which  subsequently  founded  missions  in 
several  parts  of  the  district.    The  total  number  of  native 
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Protestants  belonging  to  the  various  societies  In  1881  was 
&£5o.  Koiuhii  (Jatholic  missions  in  Tanjore  date  from  the 
first  half  of  the  17th  oentury,  and  the  number  of  native 
Rom. m  Catholics  in  1881  was  87,745.  Five  towns  have  popu- 
lations exceeding  10,000,  vis.,  Tanjore  (see  below),  Negapa- 
tam  ra.HTw,  Com  bacon  um  50,098,  Mayavaram  23,044,  and 
Munnargudi  18,409. 

Of  the  total  area  of  the  district,  reckoned  at  2,302,117 
acres,  1,468,500  were  returned  in  1884-85  as  cultivated,  and 
149,228  as  available  for  cultivation,  whileforents  covered  21,- 
422  acres.  Rice  is  the  staple  crop,  and  is  raised  almost  en- 
tirely by  artificial  irrigation;  green  crops  are  common; 
plantain  and  betel-vine  gardens  abound  in  the  delta,  where 
sugar-cane  and  tobacco  are  also  cultivated.  The  chief  manu- 
factures are  metal  wares,  silk  cloths,  carpets,  and  pith-work. 
Imports  consist  chiefly  of  cotton  piece  goods,  twist  and 
yarn,  metals,  Umber,  and  betel  nuts.  Rice  is  by  far  the 
most  important  article  of  export  alike  by  sea  and  land. 
The  gross  roveuue  in  1884-85  was  £5-19,982  [$2,672,912.52], 
the  land  yielding  £389,755  [$1,894,200.30]. 

The  modem  history  of  Tanjore  commences  with  its 
occupation  by  the  liahrattos  in  1678  under  Venkjyi,  the 
brother  of  Sivaji  the  Great.  The  British  firstcame  intocon- 
tact  with  Tanjore  by  their  expedition  in  1749  with  a  view 
to  the  restoration  of  a  doposed  raja.  In  this  they  failed, 
and  a  subsequent  expedition  was  bought  olT.  The  Mahrat- 
t«ts  practically  held  Tanjore  until  1799.  In  October  of  that 
year  it  was  ceded  to  the  East  India  Company  in  absolute 
sovereignty  by  Raj 4  Sharabhojl,  pupil  of  the  missionary 
Schwartz,  the  company  engagingto  pay  the  raja  of  Tanjore 
one-fifth  of  the  net  revenue  of  the  territory  which  was 
t  ransferred  to  them,  with  a  further  sum  of  £35,000  [$170,100]. 
Itaja  Sharabhoji  retained  only  the  capital  and  a  small  tract 
of  country  around.  He  died  in  1833.  and  was  succeeded  by 
his  son  Sivaji,  on  whose  death  in  1855  without  an  heir  the 
house  became  extinct,  the  rights  and  privilege*  appertain- 
ing to  it  ceased,  and  Tanjore  became  British  territory. 

TANJORE,  capital  and  administrative  headquarters 
of  the  above  district,  is  situated  in  10°  47 '  N  fat.  and 
79°  HZ  24"  E.  long.  As  the  last  capital  of  the  an- 
cient Hindu  dynasty  of  the  Cholas,  and  in  all  ages 
one  of  the  chief  political,  literary,  and  religious  centres 
of  the  south,  the  city  is  full  of  interesting  associations. 
Ite  monuments  of  Indian  art  and  early  civilization  are 
of  the  first  importance.  Besides  its  great  temple,  the 
city  is  famed  for  its  artistic  manufactures,  including 
silk  carpets,  jewellery  repouMSvroA,  copper  wares,  etc. 
It  contained  a  population  in  1881  of  54,745  (26.272 
males  and  28,473  females).  The  South  Indian  Rail- 
way connects  Taniore  with  Negapatam,  its  seaport  on 
the  east,  and  Trichinopoly  on  the  west. 

TANNAHILL,  Robert  (1774-1810),  one  of  the  I 
most  popular  of  the  successors  of  Burns  in  song-  [ 
writing,  was  a  weaver  in  Paisley,  where  he  was  born 
in  1774.  He  was  apprenticed  to  his  father's  trade  at 
the  age  of  twelve^in  the  year  of  the  first  publication 
of  the  poems  of  Burns,  which  quickened  the  poetic 
ambition  of  so  many  Scottish  youths  in  humble  life. 
The  young  apprentice  studied  and  composed  poetry  as 
he  drove  the  shuttle  to  and  fro,  with  shelf  and  ink- 
bottle  rigged  up  on  his  loom-post.  Apart  from  his 
poetry,  he  had  little  variety  in  his  life.  He  was  shy 
and  reserved,  of  small  and  delicate  physique,  and  took 
little  part  in  the  vigorous  social  life  of  the  town  be- 
yond sitting  and  smoking  at  a  club  of  local  worthies, 
and  occasionally  writing  humorous  verses  for  their 
amusement  He  had  apparently  but  one  love  affair, 
the  heroine  of  which  was  the  original  of  ''Jessie,  the 
Flower  of  Dunblane."  He  bade  her  farewell  in  in- 
dignant rhymes  after  three  years'  courtship.  The 
steady  routine  of  his  trade  was  broken  only  by  occa- 
sional excursions  to  Glasgow  and  the  land  of  Burns, 
and  a  year's  trial  of  work  at  Bolton.  He  began  in 
1805  to  contribute  verses  to  Glasgow  and  Paisley 
periodicals,  and  published  an  edition  of  his  poems  by 
subscription  in  1807.  Three  years  later  the  fife  of  the 
quiet,  gentle,  diffident,  and  despondent  poet  was 
brought  by  his  own  act  to  a  tragic  end.  Tannahill's 
claims  to  remembrance  rest  upon  half  a  dozen  songs, 
full  of  an  exqusite  feeling  for  nature,  and  so  happily 
wedded  to  music  that  their  wide  popularity  in  Scotland 
is  likely  to  be  enduring.    "  Loudon's  Bonnie  Woods 


and  Braes,"  "Jessie,  the  Flower  of  Dunblane,"  and 
"  Gloomy  Winter  s  Noo  Awa  "  are  the  beat  of  them. 

Tannahill's  centenary  was  celebrated  with  great  honor  »t 
Paisley  in  1874  ;  aud,  in  an  edition  by  Mr.  David  Semplt , 
published  in  1876,  there  is  au  exhaustive  and  minutely 
learned  account  of  all  that  has  been  preserved  concerning 

poems. 

TANNIN,  a  generic  name  for  a  class  of  vegetable 
substances  which,  as  the  name  indicates,  are  all  avail- 
able for  tanning,  meaning  the  conversion  of  animal 
hide  into  leather.  Tannin  is  widely  diffused  through- 
out the  vegetable  kingdom.  An  enumeration  of  the 
principal  materials  which  form  the  commercial  sources 
of  the  substance  will  be  found  under  Leather,  vol 
xiv.  p.  381,  and  in  various  special  articles  referred  to 
from  that  heading. 

Our  chemical  knowledge  on  the  subject  is  very 
limited  ;  and  as  long  as  we  know  no  better,  each  of 
the  various  tanning  materials  must  be  viewed  as  con- 
taining a  "tannin  "  of  its  own  kind.1  Only  a  few 
have  as  yet  been  obtained  in  a  state  approximating 
chemical  purity.  The  following  characters  are  common 
to  them  all  : 

(1)  All  are  colorless  or  little-colored  non-volatile  solids, 
soluble  in  water  and  in  alcohol;  the  solution  has  an  as- 
tringent taste. 

(2)  They  color  blue  litmus  paper  feebly  red,  yet  all  unite 
with  the  alkalies  into  soluble  salts;  the  solutions  of  these 
eagerly  absorb  oxygen  from  the  air,  with  formation  of 
dark -colored  products. 

(3)  They  form  insoluble  salts  with  the  oxides  of  lead, 
sine,  copper,  producible  by  addition  of  solution  of  the  tannin 
to  one  of  the  respective  acetate. 

(4)  They  form  very  dark-colored  (green  or  blue)  com- 
pounds with  ferric  oxide,  conveniently  producible  by  addi- 
tion of  the  tannin  to  ferric  or  ferroso-ferric  acetate.  Ordinary 
old-fashioned  black  (gall-nut;  ink  may  be  quoted  as  on 
illustration. 

(5)  Tannin  solutions  precipitate  gelatine  as  an  insoluble 
compound,  generally  assumed  to  be  chemically  similar  to 
the  substance  of  leather. 

(6)  If  a  piece  of  raw  hide  be  placed  in  a  solution  of  any 
tannin  it  imbibes  the  latter  with  formation  of  Lbatbeb 
(«.*.). 

(7)  Aqueous  tannin-solutions,  if  mixed  with  dilute  sul- 
phuric acid,  are  readily  oxidized  by  solution  of 
nate  of  potash,  which,  being  reduced  t 
its  intense  violet  color. 

Upon  the  last  two  propositions  Lowenthal  has  based  a  con- 
venient method  for  the  assaying  of  tannin  materials.  A 
known  weight  of  the  sifbstauce  to  be  analysed  (say  sumach) 
is  extracted  with  water,  and  the  extract  diluted  to  a  known 
volume.  An  aliquot  part  of  the  extract  is  then  mixed  with 
a  certain  proportion  of  a  standard  solution  of  indigo-car- 
min  and  of  sulphuric  acid,  and  after  a  large  dilution  with 
water,  standard  permanganate  is  dropped  in  from  a  burette 
(graduated  glass  tube)  nntil  the  color  of  the  indigo  is  com- 
pletely discharged.  After  deducting  the  volume  of  reagent 
which  would  have  been  taken  up  by  the  indigo  alone,  the 
rest  is  put  down  as  corresponding  to  the  "permanganate 
reducers  generally."  Another  measured  volume  of  the  ex- 
tract is  then  poured  over  a  sufficient  weight  of  dry  shav- 
ings"! raw  hide,  after  having  been,,  suitably  diluted,  and 
the  whole  is  allowed  to  stand  until  the  tannin  has  oil 
passed  into  the  hide.  The  liquid  is  then  filtered,  and  a 
measured  volume,  corresponding  to  exactly  the  quantity  of 
extract  used  for  the  assay,  tested  with  permanganate.  The 
volume  of  reagent  used  this  time  is  deducted  from  that  used 
in  the  assay  as  a  correction.  Prom  the  net  permanganate 
the  weight  of  pure  gallotannicacid  which  it  would  oxidise 
is  calculated  on  tho  basis  of  standard  experiments,  and 
from  this  weight  the  "  percentage  of  tannin  "  is  deduced. 
The  method  is  purely  empirical,  and  the  results  are  of  no 
value  unless  obtained  according  to  a  rigorously  prescribed 
mode  of  procedure.  Of  individual  tannins  that  of  the  gall- 
nuts,  known  as  galiotannie  acid,  is  best  known.  For  it* 
preparation  (according  to  Pelonze)  powdered  gall-nuts  are 
placed  in  an  apparatus  for  extraction  "by displacement," 
and  in  it  soaked  in  a  mixture  of  9  parts  of  ether  and  1  part 
of  water  for  twenty-four  hours.  The  liquid  is  then  al- 
lowed to  drain  off,  and  the  residue  washed  with  aqueous 
ether.    Tho  liquid  on  standing  separates  into  two  layers.— 

1  Coffee  beau*  an*  tea  leaves  contain  peculiar 
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» lower  heavy  layer,  which  contains  the  tannin,  and  an 
opper  more  purely  ethereal  Layer,  which  contains  gallic  acid 
and  other  imparities.  The  lower  layer  is  drawn  off,  washed 
mice  or  twice  with  ether,  and  then  evaporated  to  dryness 
»!  a  /ten tie  heat;  the  tannin  remains  as  a  porous  friable 
mas*  of  a  slightly  grayish  -yellow  color.  This  is  the  tannin 
sf  the  pharmaceutist. 

Such  tannin  is  not  by  any  means  an  absolutely  unitary 
mhstance.  Its  solution,  if  allowed  to  stand  in  the  presence 
of  a  ferment  which  is  naturally  present  in  gall-nut  extract, 
or  niort'  readily  if  boiled  with  sulphuric  acid,  yields  a  large 
proportion  of  gallic  acid,  which  is  easily  obtained  in  pure 
crystals.  According  to  Stracker,  glucose  is  formed  at  the 
tame  time,  whence  he  viewed  tannin  as  a  glucoaide  (see 
HtroAB).  But  this  is  now  recognised  as  a  mistake,  since 
HugoSchiff  showed  that  pure  tannin  is  ouly  digallic  acid, 
1'uHi«0»=*2CiH«Os  (gallic  acid)  minus  lHiO.  Pure  tannin, 
according  to  Schitf,  can  be  obtained  by  dehydrating  pure 
gallic  acid  by  means  of  chloride  of  acetyl.  The  taunin  of 
the  Chinese  gall-nuts  seems  to  be  identical  with  gallotannic 
acid. 

QuerciUnnic  Arid  — The  tannin  of  oak  bark  is  certainly 
different  from  galloUnnic  acid,  because  it  yields  no  gallic 
acid  when  boiled  with  dilute  vitriol.  Etti  (Jahretb.  uber  die 
Porttekr.  der  Chemie  for  1880,  p.  898)  prepares  it  by  extract- 
ing the  powdered  bark  with  dilute  alcohol  at  a  gentle  heat, 
kdding  ordinary  ether  to  the  alcoholic  extract, and  shaking 
oot  the  tannin  with  acetic  ether.  The 


i*  distilled  to  i 


i  acetic  ether  extract 
the  solvent,  the  residue  filtered,  and 
1  to  dryness  to  obtain  the  pure  (?)  tan- 
-  white  powder  of  the  composition  CitHmO*. 
Atl»-140°  C.  it  loses  water  and  forms  phlobaphen,  C„H„ 
On,  a  brown  solid  insoluble  in  water  but  soluble  in  solution 
of  the  tannin.  Quercitannic  acid  forms  quite  a  series  of 
nth  anhydrides  ;  CmH^O,,  ;  C,4H«Oi.;  G-.HwOu;  OmH,« 
0».  Some,  if  not  all,  of  th 
oak-bark 
it:  application 

uie  acid  is  a  tri-methvl  substitution -prod act 
acid.  CuHnOs  minus  3H  plus  3CHS  CnHisOt. 


extract,  and  they  play  an  important  part  in 
According  to  Etti,  quereltan- 
of  digallic 


the  only 


two  tannins,  those  nf  coffee  and  cachou  are 
which  have  been  obtained  in  a  relatively 


TANNING.   Sec  Leather. 

TANTALUM.  A  rare  clement  closely  allied  to 
Niobh'm.    Sec  vol.  xvii.  p.  527. 

TANTALUS,  a  hero  of  ancient  Greek  myth  and 
legend.  He  was  a  son  of  Zeus  and  Pluto  ("  Wealth  "), 
Mid  became  the  father  of  Pelops,  Proteus,  and  Niobc. 
He  dwelt  in  splendor  on  Mount  Sipylus  near  Smyrna, 
and  was  admitted  to  the  table  of  the  gods  themselves. 
But  he  abused  the  divine  favor  by  revealing  to  man- 
kind the  secrets  he  had  learned  in  heaven,  or  by  kill- 
ine  his  son  Pelops  and  serving  him  up  to  the  gods  at 
table.  Another  Rtory  was  that  he  stole  nectar  and 
ambrosia  from  heaven  and  gave  them  to  men.  Accord- 
ing to  others,  Pandareus  stole  a  golden  dog  which 
murded  the  temple  of  Zeus  in  Crete  and  gave  it  to 
Tantalus  to  take  care  of.  But,  when  Pandareus 
demanded  the  dog  back,  Tantalus  denied  that  he 
had  received  it.  Therefore  Zeus  turned  Pandareus 
into  a  stone,  and  flung  down  Tantalus  with  Mount 
Sipylus  on  the  top  of  him.  The  punishment  of 
Tantalus  in  the  lower  world  was  famous.  He  stood 
op  to  his  neck  in  water,  which  fled  from  him  when 
he  tried  to  drink  of  it;  and  over  his  head  hung 
fruits  which  the  wind  wafted  away  whenever  he  tried 
to  grasp  them.  From  this  myth  is  derived  the  Eng- 
lish word  "tantalize."  Another  story  is  that 
»  rock  hung  over  his  head  ready  to  fall  and  crush 
him.  The  tomb  of  Tantalus  on  Mount  Sipylus  was 
pointed  out  in  antiquity,  and  has  been  in  modern  times 
identified  by  Texicr  with  the  great  cairn  beneath  Old 
Magnesia ;  but  Prof.  W.  M.  Ramsay  inclines  to 
Notify  it  with  a  remarkable  rock-cut  tomb  beside  Mag- 
i**ia.  The  story  of  Tantalus  contains  a  reminiscence 
j>f  a  semi-Greek  kingdom  which  had  its  scat  at  Sipy- 
1ns,  the  oldest  and  holiest  city  of  Lydia,  and  one  of  the 
chief  birthplaces  of  early  Greek  civilization.  Of  this 
tncient  city  the  remains  are  still  visible  on  the  northern 
dope  of  Mount  Sipylus,  and  about  4  miles  east  of 
Magnesia.  They  consist  of  Bcpulehral  mounds,  rock-cut 


tombs,  and  a  small  acropolis  perched  on  an  almost  in- 
accessible crag  which  jutB  out  from  the  nearly  per- 
pendicular limestone  wall  of  Mount  Sipylus.  There 
was  a  tradition  in  antiquity  that  the  city  of  Tantalus 
had  been  Bwallowcd  up  in  a  lake  on  the  mountain ; 
but  the  legend  may,  as  Prof.  W.  M.  Ramsay  thinks, 
have  been  suggested  by  the  vast  ravine  which  yawns  be- 
neath the  acropolis.1  This  acropolis  is  too  small  ever  to 
have  been  the  seat  of  a  great  empire ;  rather,  like 
Pessinus  and  other  great  religious  centres  of  Ania 


Minor,  it  may  have  been  11  the  seat  of  a  priestly  sux 
erainty  maintained  over  the  hiero  douhi  [sacred  slaves] 
of  the  surrounding  district."  Connected  as  the  city 
was  op  the  one  hand  with  the  sea,  and  on  the  other 
with  the  capital  of  the  ancient  kingdom  of  Phrygia 
by  meanB  of  the  "  royal  road,"  it  was  a  natural  meet- 
ing-place for  Greek  and  Oriental  culture.  A  compari- 
son of  the  art  of  Phrygia  with  the  early  art  of  My- 
cenae and  Olympia  has  fully  confirmed  the  legend 
which  connects  the  family  of  Tantalus  with  the  Pelo- 
ponnesus. 

See  Pelops,  Phrygia,  and  a  paper  by  Prof.  W.  M. 
Baiusay  in  Journal  of  Hellenic  Stuilies,  iii.  p.  33  tq. 

TAOISM.  SeeLAo-razu. 

TAORM INA  (Taimmtenium),  now  an  important 
village  of  about  3000  inhabitants,  is  magnificently 
situated  at  the  edge  of  a  precipitous  cliff  900  feet  high 
on  the  east  coast  of  Sicily,  about  32  miles  from  Mes- 
sina and  the  same  from  Catania.  The  original  city 
was  founded  by  a  tribo  of  Siculi  after  the  destruction 
of  the  neighboring  city  of  Naxos  in  403  B.C.  by  Diony- 
sius  of  Syracuse.  It  was  built  on  the  hill  of  Taurus, 
whence  came  the  name  lavpofitvtov  (Diod.  xiv.  58).  In 
358  B.C.  the  city  was  increased  by  the  settlement  of  the 
exiled  survivors  from  Naxos,  which  was  only  3  miles 
distant ;  and  hence  Pliny  ( //.  N. ,  iii.  8)  speaks  of  Naxos 
as  having  been  the  original  name  of  Tauromenium. 
Owing  to  its  commanding  site,  the  city  has  frequently 
been  the  scene  of  important  struggles.  When  with 
the  rest  of  Sicily  it  passed  into  the  possession  of  the 
Romans,  it  shared  with  two  other  Sicilian  cities  the 
rivilegcs  of  a  "  ci vitas  fcederata."  During  the  Servile 
(Var  (134-132  B.C.)  Tauromenium  was  occupied  by  a 
body  of  rebel  slaves,  but  was  finally  taken  by  the 
consul  Rupilios,  and  the  whole  garrison  slaughtered. 
In  36  B.c.  it  was  one  of  Sextua  Pompey's  chief  strong- 
holds in  his  war  with  Augustus,  who  after  his  victor}* 
established  a  Roman  colony  there.  Under  the  empire 
it  was  a  flourishing  city,  famed  for  its  wine  (Pliny,  Jf,  ' 
N.,  xiv.  6)  and  red  mullets  (Juv.,  v.  93).  In  902  a.i>. 
it  was  taken  from  the  Byzantine  emperor  by  the  Sara- 
cens, who  called  the  place  Moczzia.  In  1078  it  was 
captured  by  the  Normans.  A  large  number  of  ancient 
remains  bear  witness  to  its  former  importance.  Fine 
autonomous  silver  coins  of  c  300  B.C.  exist  with  oit\, 
a  laurcatcd  head  of  Apollo,  and  rev.  a  tripod,  with 
the  legend  TATPOMENITAN,  and  a  magistrate's 
initials  AI.  The  theatre  is,  next  to  that  at  Aspendus 
(Pamphylia),  the  best  preserved  in  existence.  It  is 
Greek  in  plan,  but  the  existing  structure  belongs 
mostly  to  the  Roman  period,  and  is  especially 
remarkable  for  the  preservation  of  its  lofty  scena 
wall,  and  two  large  chambers  which  form  en- 
trance-porches to  tho  cavca.  It  is  excavated  in  an 
elevated  peak  of  rock,  and  commands  one  of  the  most 
magnificent  views  in  the  world,  with  Mount  Etna  in  the 
distance.  Remains  of  five  piscinae  and  a  large  bath, 
popularly  called  a  naumachia,  still  exist,  together 
with  remains  of  the  ancient  city  wall  and  that  of  the 
arx. 

See  Scrrnilifalco,  Antiehita  di  Sicilia,  Palermo,  1834-12,  vol. 
v.;  Hittorff  and  Zanth,  Architecture  Antique  de  la  Sicile, 
Par  in,  1870 

1  Legends  of  submerged  cities  and  castles  arc  common  In 
fllncrent  part*  of  Europe.  It  has  been  Miiorested  that  they  are 
confused  recollection*  of  the  ancient  villajroa  built  on  piles  In 
lakes  (Wood-Martin.  lAke  thecMngt  of  Ireland,  p.  28). 
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TAPACULO— TAPE- WORMS. 


TAPACULO,  the  name1  given  in  Chili  to  a  bird 
of  singular  appearance, — the  PUmptochtu  aJhicoUU 
of  ornithology, — and,  throughout  this  series  of  articles 
(Birds,  voL  iii.  p.  644  ;  Ornithology,  vol.  xviii. 
p.  44,  et  alibi),  applied  in  an  extended  sense  to  its 
allied  forms,  which  are  now  found  to  constitute  a 
small  Family,  Pteroptochidce,  belonging  to  the  Trach- 


Tapaeulo. 

eophonous  division  of  Puuere*,  and  therefore  peculiar 
to  South  America.  About  20  species,  which  arc  dis- 
posed  by  Mr.  Sclater  (/Aw,  1874,  pp.  189-206)  in  8 
genera,  arc  believed  to  belong  to  this  group. 

The  species  of  the  Family  first  made  known  in  Scytalopui 
nagtllanicm,  originally  described  in  1783  by  Latham  (.Synop- 
tic, iv.  p.  464)  as  a  Warbler.  Even  in  1836  Gould  not  un- 
naturally took  it  for  a  Wren,  when  establishing  the  genua 
to  which  it  is  now  referred;  but  some  ten  years  after 
Johannes  M filler  found  that  tteytatoptui,  together  with  the 
true  Tapaculo,  which  was  first  described  by  Kittlitz  in 
1830,  possessed  anatomical  characters  that  removed  them 
far  from  any  position  previously  assigned  to  them,  and  de- 
termined their  true  place  as  above  given.  In  the  meanwhile 
a  kindred  form,  HylacU*,  also  first  described  in  1830,  had 
beeu  shown  by  Ky  ton  to  have  some  very  exceptional  oateo- 
logical  features,  and  these  were  found  to  be  also  common 
to  Pltropiocknt  and  Scytalopu*.  In  1860  Prof.  Cabanis 
recognized  the  Pteroptochuiie  as  a  distinct  Family,  but  made 
it  also  include  Menura  [tf,  Lykk-bi&d,  vol.  xv.  p.  116),  and 
in  1874  Mr.  Sclater  t  u<  mpra)  thought  that  Atrichia  (ef. 
Scaua-BiBP,  vol.  xxi.  p.  5H0)  might  belong  here.  It  was 
Garrod  in  1876  and  1877  who  finally  divested  the  Family 
of  these  aliens,  but,  until  examples  of  some  of  the  other 
genera  have  been  anatomically  examined,  it  may  not  be 
safe  to  say  that  they  all  belong  to  the  PteroptocMtlm. 

The  true  Tapaculo  {P.  nllticoUi*)  has  a  general 
resemblance  in  plumage  to  the  females  of  some  of  the 
smaller  Shrikes  (Ltun'us),  and  to  a  cursory  observer 
its  skin  might  pass  for  that  of  one  ;  but  its  shortened 
wings  and  powerful  feet  would  on  closer  inspection  at 
once  reveal  the  difference.    In  life,  however,  its  ap- 

Eearaiice  must  be  wholly  unlike,  for  it  rarely  flies, 
ops  actively  on  the  ground  or  among  bushes,  with  its 

I  Of  HpanUh  origin,  It  U  Intended  as  a  reproof  to  the  bird  for 
the  shameless  way  in  which,  by  ereeting  Its  tail.  It  exposes  Its 
h  lndcr  parts.  It  has  been  M>mctlme*  misspelt  "  Tspacolo,"  as  by 
Mr.  Darwin,  who  gave  {Journni  <>f  Rftarrhrt,  chap,  xii.)  a  brief 
but  entertaining  account  of  the  habits  of  this  bird  and  Its  rela- 
tive, Hylactct  megapodiut,  called  by  the  Chilenos  "  El  Turco." 


tail  erect  or  turned  towards  it*  head,  and  continually 
utters  various  and  strange  notes, — some,  says  Mr. 
Darwin,  are  "  like  the  cooing  of  doves,  others  like  the 
bubbling  of  water,  and  many  defy  all  similes."  The 
"Turco,"  Hylactea  megapoattu,  is  larger,  with  greatly 
developed  feet  and  claws,  but  is  very  similar  in  color 
and  habits.  Two  more  species  of  Ilylacta  are  known, 
and  one  other  of  Pteroptochm,  all  of  which  are 
peculiar  to  Chili  or  Patagonia.  The  specie*  of 
Scytaloput  are  as  small  as  Wrens,  mostly  of  a 
dark  color,  and  inhabit  parts  of  Brazil  and 
Colombia,  one  of  them  occurring  so  far  north- 
ward as  Bogota,  (a.  n.  ) 
TAPESTRY.  Sec  Textiles. 
TAPE-WORMS,  or  Cestoda,  are  a  group 
of  wonus  forming  one  of  the  three  main  divi- 
sions of  the  Platyhdminthet,  the  other  two 
being  the  TurMlaria  (see  Plana RlANS  and 
Nemertineh)  and  Trem/it/xla  (see  Trema- 
toda).  They  have  been  defined  as  follows : 
"Flat  worms  without  mouth  or  alimentary 
canal,  which  typically  develop  by  alternation  of 
generations,  by  budding  from  a  generally  pear- 
shaped  nurse,  with  which  thev  remain  united 
for  a  lengthened  period  as  a  ribbon-like  colony 
or  'strobila. '  The  individual  joints  of  the 
colony,  i.e,  the  sexual  animals  or  '  proglottides,* 
increase  in  size  and  maturity  as  they  are  re- 
moved farther  from  their  origin  by  the  inter- 
calation of  new  buds,  but  arc  not  distinguished 
in  any  special  way.  The  nurse,  however,  known 
by  the  name  of  the  1  head '  (scoter)  is  provided 
with  four  or  two  suckers,  and  usually  with 
Curved  claw-like  hooks.  The  dorsal  and  vent- 
ral surfaces  of  the  head  are  perfectly  identical, 
so  that  the  arrangement  of  the  hooks  presents 
a  strikingly  radiate  appearance.  By  means  of 
this  apparatus  the  worms  fasten  themselves  on 
the  intestinal  membrane  of  their  hosts,  which 
(except  in  the  case  of  the  otherwise  peculiar 
Arclugttes)  all  belong  to  the  Yrrtetirnta.  The 
nurses  develop  from  little  round  six-hooked  embryos 
in  a  more  or  less  complicated  fashion  as  so-called 
1  bladder- worms. '  The  latter  inhabit  very  diverse,  but 
usually  parenchymatous,  organs  of  the  higher  and 
lower  annuals,  and  arc  thence  passively  transferred  to 
the  intestine  of  their  subsequent  host  '  (Leuckart,  1,' 
p.  270). 

Ilixtoncal  Sketch. — Certain  forms  of  Ccatodes  have 
been  known  from  time  immemorial.  The  hydatid 
cyst  is  alluded  to  by  early  medical  writers,  and  Aris- 
totle speaks  of  examining  the  tongue  of  pigs  to 
ascertain  the  presence  of  bladder-worms.  By  this 
author  and  Hippocrates  the  Cestodes  and  other  flat 
worms  are  spoken  of  as  Ityurifef  ir>nrt«a<,  in  opposition 
to  the  erpoyylXat  or  "  round  worms  "  ;  the  word  Tania 
(Or.  rqiw'a)  does  not  occur  in  Greek  authors,  but  is 
first  used  by  the  Romans  (Pliny,  H.  N.y  xi.  33).  In 
the  treatises  of  the  Middle  Ages  the  tape- worm  fig- 
ured as  f/umhn'cus  latus,  only  one  species  being 
recognized.  Felix  Plater  (23)  separated  Bothrio- 
cephahu  from  the  other  human  tape-worms,  and 
Andry  (24)  gave  it  the  name  Tfnia  a  ipine,  mistaking 
the  nodular  generative  organs  for  vertebrae.  The 
appellation  liothriix-ephnhu  latut  dates  from  Brem- 
ser.  1819  (25).  Like  other  Entozoa,  the  tape-worms 
and  bladder-worms  were  supposed  to  arise  by  sponta- 
neous generation  ;  it  waa  found,  however,  that  animal 
forms  strikingly  like  the  Entozoa  sometimes  lived 
freely.  Pallas  (19).  seeing  that  the  eggs  of  intestinal 
worms  are  expelled  from  the  animals  in  which  they 
live,  and  may  remain  for  some  time  unaltered  in 
water,  suggested  the  hypothesis  that  the  Entozoa 
agree  with  other  animals  in  originating  from  eggs 
which  can  be  carried  from  one  animal  to  another. 
He  also  supposed  that  they  reach  the  liver  and  other 

*  These  figures  refer  to  tbe  bibliography,  p.  61. 
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internal  organ*  by  means  of  the  blood -stream.    Other  j  nection  with  which  they  will  be  again  alluded  to,  and  open 


endeavored  to  explain  the  presence  of 
by  supposing  that  they  were  transmitted 
from  parents  to  children.  Yon  Siebold  (26)  in  1838 
discovered  the  Bix-hooked  embryos  of  Tarnui,  and 
eune  to  the  conclusion  that  they  could  only  pass  into 
the  fully-formed  animal  by  a  kind  of  metamorphosis. 
The  subject  was  fully  discussed  by  Eschricht  (27), 
who  endeavored  to  prove  that  this  phenomenon  was 
of  common  occurrence  among  the  Entozoa.  Shortly 
afterwards  appeared  Steenstrup's  famous  work  upon  | 


at  the  hinder  extremity  of  the  worm  by  a  common  pore. 
The  nervous  system  of  the  Cestodes  wan  long  sought  in 
vain :  although  some  early  investigators  described  a  gan- 
glion, they  were  unable  to  give  any  satisfactory  proof  of  its 
existence,  this  having  been  first  furnished  by  Schneider. 
•It  seems  generally  to  consist  of  a  central  ganglion  lying 
within  the  head,  from  which  two  cords  proceed  backwards; 
these  were  regarded  by  Sommer  and  Landois  as  part  of 
the  alimentary  system.  Niemiec  (8)  has  recently  given  a 
>  detailed  account  of  its  structure  in  several  different  sp 
and  its  relations  have  been  discussed  by  Lang  (7). 
The  proglottides  arise  by  a  species  of  budding  in  the  nar- 


the  alternation  of  generations  (28),  which  furnished  a  ;  row  neck  which  immediately  succeeds  the  head ;  they  are 
ready  explanation  of  the  isolated  facta  till  then  ob-  separated  from  each  other  by  grooves,  which  are  at  first  so 
served  regarding  the  Cestodes.  The  most  important  j  shallow  and  indistinct  that  it  is  impossible  to  say  with 
advances  in  modern  times  have  been  due  to  the 


of  helminthological  experiment  by 
K  ochen  ineister,  by  means  of  which  the  demon- 
stration has  been  furnished  that  certain  bladder- 
worms  are  the  larval  stages  of  particular  tape- 
worms. The  first  of  these  experiments  took  place 
in  1851,  when  Kiichenmeister  fed  a  dog  with  blad- 
der-worms from  the  rabbit,  and  a  cat  with  speci- 
mens from  the  mouse,  and  succeeded  in  rearing 
upe-wonns  in  their  intestines  (29).  Similar  in- 
vestigations on  different  species  have  been  made 
by  \  an  Beneden,  Leuckart,  and  others.  Of  sys- 
tematic treatises  the  most  important  arc  those 
of  Rudolphi  (35),  Diesing  (20),  and  Van  Bene- 
den (13),  while  Von  Linstow,  in  addition  to  nu- 
merous scattered  papers  (30,  36),  lias  given  us  an 
invaluable  list  of  hosts  with  their  respective  para- 


(21). 


Anatomy. 


In  considering  the  anatomical  peculiarities  of  the 
Cmtoda  it  will  be  convenient  to  describe  one  particular 
species  and  afterwards  to  indicate  the  chief  differences 
presented  by  other  members  of  the  group.  For  this 
purpose  Taenia  tagiuata,  Ooze  (  T.  MetliotnineiliUa,  Kuch- 
•nmeisteri,  may  be  selected  as  a  type,  as  it  has  been 
perhaps  more  studied  than  any  other,  and  is  one  of  the 
species  most  commonly  found  in  man ;  for  further  de- 
tail*, aee  Sommer  (31). 
ItimnurioH*. — An  average  specimen  of  this  tape-worm 
Fig.  1,  A)  will  measure  in  a  state  of  moderate  con- 
traction about  500  cm.,  and  consist  of  nearly  1400  seg- 
ments', of  those  which  immediately  follow  the  head 
more  than  250  will  be  found  within  a  length  of  5  cm.; 
they  gradually  widen  posteriorly,  until  the  widest, 
which  are  situated  about  halfway  down  the  cha  n, 
have  a  breadth  of  14  mm.  and  a  length  of  6  mm.;  whilst 
,the  terminal  segments  measure  5  mm.  in  breadth  by 
19  mm.  in  length. 

The  head  I  Fig.  1.  Bl  is  spheroidal,  1J>  mm.  in  diam- 
eter, and  bears  on  its  lateral  surface  four  equidistant 
j  which  serve  for  the  attachment  of  the  whole 
After  death  these  are  generally  retracted,  but 
life  they  can  be  protruded  and  moved  in  a>l 
■rial  development  of  the 
:  of  the  bodv-wall,  the  radial  fibres  being 
the  most  conspicuous.  The  tape-worm  now  being 
described  is  abnormal,  inasmuch  as  the  front  of  its 
bead  is  not  provided  with  a  circlet  of  hooks; 
•  well  seen,  however,  iti  the  other  common  h 

(  Tn-uin  tolium),  which  bears  a  double  ring 
I  a  button-shaped  muscular  pad 
rrtHUm)  which  forms  the  apex  of  the  head  (Fig.  1,  C) 
Bt  the  varying  contraction  of  the  separai 
»nr»n  the  hooks  may  be  moved  in  differ 
and  when  the  worm  is  attaching  itself  thoy  are  first  extended 
directly  forwards,  and  then  brought  back  so  an  to  force  the 
milium  into  the  tissuesof  the  host.   Each  hook  has  a  broad 
,  to  which  the  muscles  are  attached,  supporting  a 
~  point.    In  Trnin  tapinata,  to  the  consideration 
of  which  we  now  return,  the  rostellum  is  quite  nidimentary, 
and  has  been  described  by  earlier  authors  as  a  fifth  sucker 
or  even  as  a  mouth  ;  it  is  interesting  to  note  that  during  its 
incipient  stages  it  bears  a  number  of  minute  spines  homolo- 
gous with  the  hooks  of  other  species.   The  head  contains 
furthermore  the  anterior  portions  of  the  nervous  and  ex- 
The  latter  of  these  consists  of  an  annular 
'below  the  rostellum,  from  which 
ling  to  the  four  suckers,  pass  back- 
of  these  gradually  disappear,  leaving  two 
their  course  down  the  proglottides,  in 


Fig.  1.— Anatomy  of  Taenia  (from  Leuckart). 


wginata  ; 


B.  head  of  the  same 


A,  Portions  of  Tirnia 
.  head  of  T.  niton, al tow- 
ing the  crown"  of  books  ;  X  22.  D.  a  segment  of  T.  Kiginata,  showing 
tbe  generative  organs  :  n.,  nervous  system:  er.,  longitudinal  excretory 
tubes :  tr„  transverse  vessel ;  p.p.,  genital  papilla :  ef.,  cloaca ;  e.p., 
cirrus  pouch  ;  v.d ,  vas  deferens ;  (X,  testes ;  r.,  vagina ;  <»r.  or.,  ovaries ; 
nh.tr.,  shell  gland ;  y.g ,  yolk  gland ;  r.»„  receptaculum  seminls  ;  vi„ 
uterus  ;  X  7.  E.  the  connections  of  the  generative  organs,  lettering 
as  above  ;  o.d.,  o.d.  oviducts ;  /.,  fertilizing  canal ;  X  30.  F,  detached 
segment  of  T.  mginata.  showlug  ripe  uterus;  X  2.  G,  six-hooked 
rts  of  this  embryo,  highly  magnified. 

certainty  where  the  segmentation  really  begins.  The  pro- 
glottides whieh  have  attained  sexual  maturity  are  situated 
some  30-40  cm.  from  the  head,  and  measure  1.5  mm.  in 
length  by  5  mm.  in  breadth.  The  segments,  like  the  head, 
consist  of  a  solid  mass  of  tissue  in  which  the  various  organs 
are  imbedded.  Like  the  Trematodes,  the  Cestodes  were 
long  thought  to  have  no  body-cavity  or  ceelom.  and  hence 
were  called  "parenchymatous"  worms.  Recently,  how- 
ever, a  series  of  intercellular  spaces  have  been  described  by 
Fralpont  (8)  as  leading  into  the  terminal  excretory  organs, 
and  these  spaces  have  been  interpreted  both  by  himself  and 
others  as  the  homologue  of  a  body-cavity,  although  thfc 
opinion  has  not  been  allowed  to  pass  unchallenged  (see  Pint- 
ner,  9).  The  surface  of  the  body  is  covered  by  a  thin  clear 
homogeneous  cuticle,  which,  according  to  some  authorities, 
is  perforated  by  flue  closely-set  pores.    The  hooks  which 
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have  been  doacribed  above,  as  well  as  the  small  spinal  and 
bristles  found  in  certain  species,  are  developments  of  this 
cuticle.  This  external  covering  cannot,  according  to 
Leuckart  (1,  p.  280),  be  regarded  as  homologous  with  tho 
cuticle  of  other  invertebrates,  iuasinuch  as  it  is  not  a  secre- 
from  a  special  layer  of  subjacent  cells,  but  is  "  the 
'ess  limiting  membrane  of  the  connective  tissue 
,  and  is  comparable  with  the  so-called  basement- 
a  found  in  the  other  flat-worms  .  .  .  between  the 
layer  and  the  dermal  epithelium."  It  is  to  be 
observed,  however,  that  this  view  has  by  no  means  found 
nuiversal  acceptance  (see  Steudener,  10),  and  it  in  a  priori 
improbable,  since  the  Cos  tod  es  (and  Trematodes)  wonld 
thus  form  an  exception  to  the  general  rule  by  which  all 
animals  are  clad  with  mi  epithelium  derived  from  tho  em- 
bryonic ectoderm.  The  subcuticular  layer  la  described  as 
consisting  of  long  fusiform  cells  (probably  modified  con- 
nective-tisane cells)  disposed  perpendicularly  to  tho  cuticle. 
It  seems  possible  that  they  are  in  direct  connection  wit li 
the  transverse  muscles  of  the  body.  Tho  matrix  of  the 
Ostode  body  consists  of  connective  tissue,  tho  « ells  com- 
posing  which  are  seldom  provided  with  a  distinct  mem- 
braue,  and  sometime*  can  only  be  separately  distinguished 
by  their  nuclei.  The  layer  of  muscles  (see  below)  separates 
this  matrix  into  a  central  and  a  cortical  portion.  Dis- 
tributed in  it,  and  especially  in  its  cortical  portion,  are 
numerous  calcareous  corpuscles,  which  are  generally  sphe- 
roidal in  form,  varying  up  to  0.019  mm.  in  diameter  and 
concentrically  laminated ;  they  contain  a  large  amount 
(often  20  per  cent )  of  lime  salts,  diffused  through  an  organic- 
basis,  from  which  the  salts  can  be  removed  with  efferves- 
cence by  the  action  of  acids.  These  corpuscles  have  been 
variously  interpreted  by  the  older  authors  as  eggs,  or  as 
lymph  or  blood  corpuscles,  but  the  only  theories  which 
have  been  seriously  maintained  in  modern  times  are :  (1) 
that  they  are  skeletal  (Von  Siebold) ;  (2)  that  they  are  ex- 
cretory (Claparcde,  Griesbach);  or  (3)  that  they  form  a 
reserve  store  of  calcareous  material  to  be  used  either  in 
counteracting  the  acid  digestive  juices  of  the  host  or  for 
the  production  of  egg-shells  (Leuckart.  1,  p.  283). 

The  muscular  system  consists  of  three  sets  of  fibres— 
longitudinal,  transverse,  and  sagittal.  The  first  are  the 
best  developed,  and  run  down  the  inuer  part  of  the  cortical 
layer  in  the  form  of  strong  bauds ;  tho  second  set  Ho  imme- 
diately below  them  and  pass  across  the  body  in  the  form 
of  two  flat  muscular  plates,  which  converge  towards  each 
ether  as  they  approach  the  margins  of  the  proglottis ;  the 
sagittal  muscles  run  primitively  straight  from  one  flat  sur- 
face of  the  body  to  the  other,  but  their  direction  is  much 
modified  after  the  growth  of  the  genital  organs,  between 
the  various  parts  of  which  they  he  as  isolated  bundles; 
they  are  the  weakest  of  all  the  sets.  The  muscular  fibres 
are  nou -striated,  aud  when  they  are  fully  developed  no 
nucleus  can  be  detected  in  them.  They  taper  towards  the 
extremities,  sometimes  branching  diehotomously,  and,  as 
above  mentioned,  a  connection  has  been  asserted  to  bo 
visible  between  them  and  the  subcuticular  cells. 

The  excretory  system  in  the  proglottides  consists  of  two 
or  four  longitudinal  canals  which  lie  along  their  two  narrow 
margins  (Fig.  1,  D,  ex.).'  The  origin  of  these  in  the  head 
has  been  already  noted,  and  they  pass  continuously  down 
tho  whole  worm  until  they  open  into  a  vesicle  at  the  pos- 
terior extremity  of  the  terminal  segment.  In  the  binder 
part  of  each  proglottis  they  are  connected  by  a  transverse 
vessel  (Pig.  1,  D,  fr.),  immediately  above  which  a  valve  is 
formed  by  a  duplicators  of  the  wall,  so  that  it  is  Impossible 
to  inject  the  excretory  system  from  behind  whilst  fluid  can 
be  readily  forced  along  it  from  before  backwards.  Fraipont 
has  drawn  a  distinction  between  ascending  and  descending 
canals.  Excretory  openings  have  been  described  by  various 
observers  in  the  anterior  portion  of  the  worm,  near  the 
suckers  (Wagoner,  11 ;  Fraipont,  8 ;  Biehro,  1$),  and,  al- 
though their  presence  is  denied  by  Plntnor  (9),  there  seems 
sufficient  evidence  to  show  that  they  are  more  generally 
present  than  was  formerly  supposed.  A  ramifying  network 
of  smaller  vessels  connected  with  the  main  trunks  just  de- 
scribed is  found  in  the  more  superficial  parenchyma,  and  this 
in  its  turn  gives  off  still  finer  capillaries  which  terminate 
in  ciliated  funnels.  According  to  Fraipont  these  open  into 
tho  intercellular  lacunas  which  are  the  representatives  of 
the  onelotn  (see  above),  whilst  Pintner  maintains  that  the 
terminal  funnels  are  completely  closed,  and  are  to  be  re- 
garded as  unicellular  glands.  The  subject,  i  iwever,  is  one 
of  extreme  difficulty  and  demands  further  investigation. 
It  is  worthy  of  notice  that  each  of  the  three  systems  of 
canals  above  described  maintains  its  proper  diameter 
throughout,  and  that  no  intermediate  sizes  can  be  found. 
The  "  plasmatic  vascular  system  "  described  bv  Sommer  and 
Landois,  and  regarded  by  them  as  part  of  the  alimentary 
partly  of  some  of  those  delicate  cauats  and 


partly  of  the  two  cords  ot  the  nervous  system.  The  main 
canals  open  posteriorly  into  a  pulsatile  vesicle,  at  the  end 
of  the  last  proglottis ;  when,  however,  some  of  these  have 
boon  cast  off  the  opening  may  be  either  by  a  shortened 
truuverae  vesicle,  as  Leuckart  (1)  maintains  to  be  the  case 
iu  tho  present  species,  or  by  separate  openings,  one  for  each 
canal. 

The  reproductive  organs  are  serially  repeated  in  the 
proglottides,  each  of  which  coutains  a  complete  set  of  male 
and  female  organs  (Fig.  1,  D).  The  male  organs  may  be 
discussed  first.  The  testes  ((.,  t.)  are  very  numerous  and 
scattered  throughout  the  greater  part  of  the  proglottis; 
they  are  round  vesicles  (0.15  mm.  in  diameter)  containing 
spermatozoa,  and  attached  like  berries  to  the  terminal 
ramifications  of  tho  vas  deferens  (rvf.);  these  gradually 
unite,  forming  larger  and  larger  branches  until  they  reach 
the  main  canal,  which  runs  in  a  series  of  coils  transversely 
half-way  across  tho  joint  a  little  behind  its  middle,  and 
ends  in  a  common  cloaca  (ol.),  which  receives  both  the  mule 
and  female  organs,  and  is  connected  with  the  outer  world 
by  the  porus  genitalis.  The  outer  portion  of  the  vai  has  » 
thickened  muscular  wall,  and  this  part  of  it  is  capable  of 
extrusion  and  retraction,  thus  forming  the  male  intromit- 
tent  organ  or  "cirrus"  (cp.).  The  cuticle  which  lines  all 
the  distal  portion  of  the  vaa  deferens  is  here  thin  and  deli- 
cate and  armed  with  a  series  of  minute  spines,  which  are 
directed  backwards  ( frhrnhbothriMm).  The  cirrus  in  the 
present  species  is  very  short,  but  in  other  forms  its  length 
is  sometimes  considerable.  The  protrusion  is  effected  by 
circular  muscles  placed  around  the  end  of  tbo  vaa  deferens, 
while  the  retraction  is  brought  about  by  special  longitu- 
dinal fibres,  lying  along  the  walls  of  the  evaginable  por- 
tion. 

The  female  organs  may  be  most  conveniently  studied  by 
tracing  them  inwards  from  the  cloaca.   The  vagiua  Ir.i 
opens  immediately  posterior  to  the  vas  deferens,  and  like 
it  is  lined  by  a  continuation  of  the  external  cuticle.  After 
passing  about  half-way  across  the  segment  it  bends  back- 
wards and  terminates  iu  a  small  cyst,  tho  receptaculum 
semiuls  (Fig.  1,  £,  r.i.) ;  this  receives  and  stores  up  the  male 
fertilising  elements,  retaining  them  until  the  ova  are  ripe. 
From  its  posterior  extremity  there  passes  a  thin-walled 
canal,  wider  than  the  vagina  (/.),  which  serves  to  convey 
the  spermatozoa  to  the  ova,  and  hence  is  termed  the  "  fer- 
tilizing canal"  (Befruchtuugs-canal  of  German  authors). 
It  unites  with  the  common  oviduct,  a  tube  formed  by  the 
union  of  the  two  oviducts  (o.d.),  and  the  two  together  past 
backwards  into  a  spherical  glaudular  structure,  called  from 
its  discoverer  "  Mehlis's  body  "  or  the  shell-gland  (Fig.  1,  D 
and  E,  th.g.).   Within  this  apparatus  it  receives  the  duct  of 
the  yolk-gland  (y.g.),  and  then  passes  directly  forwards  to 
open  into  the  uterus.  The  ovaries  (or.)  are  two  in  number, 
situated  one  on  each  side  of  the  middle  line  of  the  body  ; 
they  are  fan-shaped,  and  consist  of  a  system  of  blind 
tubules  situated  on  a  branched  efferent  duct.   The  cells  of 
the  ovary  (primitive  eggs)  have  a  sharp  contour  and  a  large 
nucleus;  the  yolk-gland  (y.o.)  is  very  similar  to  the  ovaries, 
behind  and  between  which  it  is  situated,  but  is  distin- 
guished by  various  histological  details  (it  is  called  "ovary" 
by  Monies).   The  shell-gland,  formerly  regarded  as  the 
ovary,  cousists  of  closely  compressed  nucleated  cells,  and  is 
provided  with  small  thin  ducts  opening  into  the  narrow 
internal  cavity  of  the  organ.   The  uterus  (a!.),  in  its  early 
stage  of  development,  is  a  long  straight  tube,  lying  almort 
in  the  longitudinal  axis  of  the  proglottis,  and  receiving 
posteriorly  the  oviduct  after  it  emerges  from  the  shell- 
gland  (Fig.  1,  £,  «i.).   From  what  has  been  said  it  will 
apix-ar  that  the  ova  on  their  way  down  the  common  oviduct 
are  impregnated  as  they  pass  tho  end  of  the  fertilizing 
canal,  and  then  receive  in  succession,  first  their  supply  of 
food-yolk  and  their  shell,  during  their  sojourn  in  Mrblis'* 
body,  after  which  they  go  forwards  into  the  uterus,  wberr 
they  undergo  tho  first  stages  of  their  development.  The 
uterus  assumes  a  very  different  shape  as  it  becomes  dis- 
tended with  eggs,  which  are  far  too  numerous  to  be  con- 
.  tained  in  a  simple  straight  tube ;  small  protuberances  arise 
i  from  its  walls,  growing  rapidly  and  bifurcating  here  and 
j  there,  so  as  to  produce  the  complicated  branched  appear- 
ance seen  in  Fig.  1,  F.   As  the  uterus  grows,  the  male,  and 
later  the  female,  genitalia  degenerate  and  disappear,  and 
in  the  proglottides  which  are  ready  to  be  liberated  the  only 
organ  visible  is  the  distended  uterus.   One  of  the  most 
characteristic  peculiarities  in  the  sexual  system  just  de- 
•  scribed  is  that  there  is  no  passage  by  which  the  ripe  eggs 
|  can  make  their  exit  from  the  proglottis ;  these  are  there- 
fore extruded  only  on  its  rupture ;  a  very  different  state  of 
things  obtains  in  the  genus  Hotkriocrptuthu  (see  below). 
I  Self-impregnation  certainly  occurs,  and  is  probably  the 
rule ;  it  is  obvious  that  tho  contrary  case  can  only  happen 
where  two  individuals  He  side  by  side  within  the  some 
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host.  Furthermore,  the  cirrus  has  been  seen  protruded  into  j 
[v  vagi oa  of  the  nine  joint,  and  the  emission  of  sperm 
has  been  witnessed  (Leuckart,  1;  Van  Beneden,  18,  p.  601).  i 
The  eggs  are  ovoid  or  spherical,  and  cuuslst  of  the  germ-  I 
erll  (nucleus  and  protoplasm)  with  an  albuminous  en- 
veloping substance,  which  is  again  surrounded  by  a  thin  j 
transparent  skin.  The  shell  frequently  present*  one  or  more  j 
appendages,  probably  the  secretion  of  the  shell-gland  drawn  j 
oat  into  threads.   The  structure  of  the  egg  baa  been  beat 
studied  iu  Tmmia  serrate  (Van  Beneden,  14),  where  it  con- 
ii«ts  of  a  delicate  shell  containing  a  germ -cell  with  a  quau-  j 
tity  of  secondary  yolk ;  the  former  divides  into  a  "granular" 
opII, which  tegmenta  no  further,  and  an  "  embryonic  "  globe, 
which  again  divides  into  a  number  of  cells,  of  which  three  are 
larger  and  constitute  the  "albuminogenous  layer,"  whilst 
the  remainder  are  smaller  and  form  the  "  embryonic  mass," 
and  secrete  a  delicate  superficial  cuticle,  the  cell-limita 
bring  indistinct.    In  the  embryonic  mass  from  three  to 
fire  flattened  cells  form  a  ohitinogenous  layer,  and  give 
origin  to  a  superficial  homogeneous  coat,  a  shell  of  radially 
<l:spo«ed  chitinoid  cylinders,  and  an  internal  faintly  striated 
lining,  whilst  the  remaining  cells  become  the  six-hooked 
embryo  or  proscolex,  a  superficial  layer  to  which  the  hooks 
belong,  and  a  central  mass  of  clearer  cells.    When  the 
proscolex  is  mature  the  original  egg-ahell  and  the  albu- 
minogenous  layer  disappear,  and  only  the  chitinoid  coats 
remain. 

The  proglottides  are  cast  off  by  muscular  action ;  the 
fibre*  are  not  continuous  between  the  successive  segments, 
so  that  these  are  connected  merely  by  soft  connective  tissue, 
which  readily  gives  way  ;  the  rupture  takes  place  throuidi 
the  tran verse  vessel  above  described,  and,  as  the  hinder 
margin  of  the  proglottis  contracts  forcibly  when  the  next 
one  has  left  it,  the  transverse  vessel  gives  rise  to  the 
rounded  vesicle  which  forms  the  termination  of  the  cx- 


Lift-H'utory  and  Development. 
The  six-hooked  embryo  (Fig.  1,  O)  may  be  conveyed  to 
the  intermediate  host  in  several  ways,  but  the  coniiiioi 
is  for  it  to  be  taken  into  the  alimentary  canal  along 
with  food  to  which  it  may  have  adhered,  or  with 
water  in  which  it  was  swimming ;  the  infection  may 
take  place  either  by  means  of  freo  eggs  or  by  whole 
proglottides.  In  the  latter  case  the  soft  tissues  are 
first  digested  by  the  gastric  juice  of  the  host,  and 
to  either  case  the  egg-shell  is  dissolved  or  rendered 
»o  brittle  that  the  embryo  readily  escapee  by  the 
movement  of  its  hooks.  The  proscolex,  after  spend- 
ing a  longer  or  shorter  time  free  in  the  stomach  or 
intestine,  proceeds  to  perforate  the  wall  of  these 
irnuw  by  means  of  active  burrowing  motions.  Al- 
though the  embryo  of  a  Ttenia  has  only  once  been 
raptured  in  its  progress  through  the  wall  of  the 
alimentary  canal  (Raum,  10,  p.  28),  there  can  be  no 
doubt  that  this  is  the  route  by  which  it  usually 
proceeds,  and  that  its  next  locality  is  a  bloodvessel, 
probably  some  small  branch  of  the  portal  vein,  in 
the  blood  of  which  it  has  been  found  by  more  than 
one  observer.  This  would  explain  the  frequency 
with  which  the  next  stage  is  found  in  the  liver. 
There  aeenis,  however,  reason  to  believe  that  many 
embryo*  penetrate  the  intestinal  wall  completely 
»od  reach  the  body-cavity,  in  which  they  can  wander 
freely.  When  the  six-hooked  embryo  has  reached 
,  which  in  addition  to  the  liver  may 


cles  in  its  walls  commences.  At  four  equidistant  points, 
near  the  bottom  of  the  invagination  the  6uckers  are  de- 
veloped, aud  at  the  lowest  part  of  the  cavity  the  rostellum 
(and  the  double  circlet  of  hooks  in  the  armed  species)  ia 
formed.  Surrounding  the  head-rudiment  on  that  surface 
which  is  towards  the  cavity  of  the  bladder  is  a  thin  layer, 
known  as  the  "  receptacle."  This  ia  best  seen  in  Cyrticercut 
ceUuiotr,  in  which  there  is  also  a  very  characteristic  bend 
or  kink  in  the  pedicle  of  invagination,  which  in  most 
other  bladder-worms  remains  straight  (see  Fig.  2, 0),  The 
rudiments  of  the  vascular  system  of  the  bladder  have 
already  appeared  before  the  formation  of  the  head,  and 
now  they  extend  into  it  as  four  longitudinal  vessels,  which 
become  connected  at  the  bottom  of  the  invagination  by  a 
circular  vessel.  About  this  time,  too,  the  calcareous  cor- 
puscles above  described  make  their  appearance.  When 
the  hooks  and  suckers  are  fully  formed,  the  head  undergoes 
a  process  of  e  vagi  nation ,  so  that  what  was  previously  a  hollow 
cavity  becomes  a  solid  cylinder,  and  the  hooks,  which  were 
below  the  suckers,  come  to  lie  above  them.  Mature  bladder- 
worms  vary  in  size  from  (\§tieereut  fatcioiarit,  the  size  of  a 
pea,  to  CyttieercuM  tenuicoUui,  six  inches  or  more  in  length. 

The  development  into  the  adult  tape-worm  takes  place 
only  after  the  CyKticercti*  has  been  swallowed  by  the  per- 
manent or  definitive  host.  The  course  of  this  metamor- 
phosis has  been  followed  experimentally,  and  it  has  been 
found  that  first  the  bladder  and  next  the  neck  of  the  worm 
are  dissolved  by  the  gastric  juice.  The  head  only  is  left; 
in  the  moist  warmth  of  the  intestine  its  suckers  and 
rostellum  exhibit  very  lively  motions,  which  serve  to 
bring  about  its  attachment  to  the  intestinal  wall.  It 
gradually  increases  in  length,  and  the  formation  of  seg- 
ments speedily  commences. 

The  life-history  of  the  Oestodes  is  generally  summed  up 
as  consisting  of  three  different  forms:  (1)  the  proscolex, 
or  six-hooked  embryo,  which  gives  rise  to  the  bladder- 
worm  ;  (2)  the  scolex,  which  developes  the  chain  or  stro- 
bila  by  a  process  of  budding;  and  (3)  the  proglottis,  or 
sexual  animal,  which  produces  eggs.  Each  of  these  three 
has  certain  claims  to  be  regarded  as  a  zoological  "  Is- 


,or  eye,  it  at 

once  commences  its  further  development,  and  in  a  few 
u»r*  becomes  visible  to  the  naked  eye.  Like  any  other 
foreign  body,  it  causes  a  proliferation  of  cells,  which 
in  due  time  form  a  sheath  of  connective  tissue,  with 
•  cellular  lining,  and  smooth  like  a  serous  cavity  within ;  this 
covering,  however,  is  not  found  when  the  parasite  is  situated 
in  the  brain  or  the  eye  The  embryo  now  grows  in  size, 
generally  becoming  somewhat  elongated,  and  the  hooks 
dropoff.  Sometimes  they  can  be  found  lying  detached  in 
the  connective-tissue  sheath.  The  central  cells  enlarge 
»nd  become  clear,  and  in  all  the  7Ymi*  they  liquefy,  form- 
ing a  quantity  of  fluid  which  fills  the  centre  of  the 


sr-worm.    At  this  stage  the  larvw  constitute  the  so- 
'measles"  of  beef  (that  of  pork  being  due  to  Cynti- 
tress  cettxlout,  the  immature  stage  of  Timid  solium  I ;  they 
are  ovoid  vesicles  lying  between  the  muscle  fibres  and 
rarying  in  length  from  4  to  8  mm.  and  being  usually  about  , 
3  mm.  in  diameter  (Fig.  2,  A).    At  a  point  on  one  side  of  j 
tbe  bladder  there  appears  a  small  thickening,  the  meniscus 
°t  rudiment  of  the  future  head ;  this  is  soon  followed  by 
•o  invagination  of  the  cuticle  (Fig.  2,  B).   When  the  rudi- ! 
**«tary  head  thus  formed  is  about  0.2  mm.  in  length  fthe  1 
bladder  being  IJB  turn,  in  diameter)  the  formation  of  mus- 


Hio.  Z— Development  of  Tmiia  (from  Lcucksrt.)  A. 
oorts  in  beef;  nat.  sise.  B,  in  vagina  ted  head  of  a  Lv$ticernis 
before  the  formation  of  the  suckers  •  x  25.  C.  invazinated 
head  of  Cyrticercu*  crtlulo**,  showing  the  bent  neck  and  recep- 
tacle r  ;  x  30.  I),  Mages  In  the  development  of  the  brood- 
capsules  in  ^cMnococeus;  a,  the  thickening  of  the  parenchyma 
of  the  bladder  ;  6.  subsequent  formation  or  a  cavity  in  It;  e,  de- 
velopment of  the  suckers  ;  d,  a  capsule  with  one  head  inverted 
into  its  cavity ;  e,  a  capsule  with  two  beads ;  x  !*). 

dividual."  Van  Beneden  (13,  Yen  Int.,  p.  251)  has  laid 
great  stress  upon  the  correspondence  between  a  Trematodc 
and  a  ripe  proglottis,  and  it  has  been  since  pointed  out  that 
a  proglottis  may  nnder  favorable  circumstances  (that  is, 
within  the  intestine)  continue  to  grow  after  being  detached 
from  the  parent  chain ;  it  cannot  be  said,  however,  that  the 
evidence  upon  which  this  rests  is  quite  incontrovertible. 
Regarded  from  this  point  of  view  the  life-history  of  the 
tape-worms  furnishes  an  admirable  instance  of  the  alterna- 
tion of  generations.  The  individuality  of  the  proglottides, 
however,  although  maintained  by  authorities  so  eminent  as 
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Leuckart,  is  by  no  means  universally  accepted  ;  a  distinc- 
tion has  been  drawn  between  their  formation  and  true 
budding  oven  in  other  animal  colonies,  such  as  the  I'ttlytoa; 
and  Riuhm,  in  a  recent  work  (18),  has  pointed  out  that  the 
casting-off  of  these  sexual  segments  is  in  some  respects 
comparable  to  the  detachment  of  the  hectocotylixed  arm 
of  a  (Vphalopod,  and  the  formation  of  new  joints  to  the 
development  of  an  Oligochietous  worm  from  a  few  seg- 
ments; furthermore,  certain  organs — for  example,  the  ner- 
vous aud  excretory  systems— are  continuous  throughout 
the  whole  chain,  aud  an  isolated  proglottis  is  unable  to 
maintain  its  existence  for  more  than  a  very  limited  period. 
According  to  this  view,  alternation  of  generations  only 
occurs  in  Cestodos  in  forms  such  as  Oritur  iu,  where  there  is 
a  proliferation  of  heads  in  the  wall  of  the  bladder.! 

The  Cestode  larve  corresponding  to  the  stage  which  has 
just  been  described  present  considerable  variations  both  in 
form  and  structure,  and  upon  these  classifications  of  the 
group  have  been  based,  and  generic  names  have  been  given 
to  the  different  forms;  Von  Liustow  (86)  has,  however, 
pointed  out  the  undesirableness  of  this,  as  they  are  all  parts 
of  the  life-history  of  one  genua,  Tmnia.  The  most  recent 
arrangement  is  that  of  Villot  (16),  which  is  as  follows  : 

I.  The  caudal  bladder  arises  from  the  proscolex  by  simple 
growth  and  structural  modification,  without  the  formation 
of  any  new  parts.  A  larger  or  smaller  quantity  of  fluid  is 
present,  and  also  a  connective-tissue  sheath  ;  the  host  is  a 
vertebrate.  Cu$ticercu$  (true  bladder-worms),  Piettocyttit, 
Ornurns,  EchinucoecuM. 

II.  The  caudal  bladder  arises  from  the  proscolex  by  bud- 
ding, that  is,  by  the  formation  of  new  parte;  there  is  no 
connective-tissue  sheath,  and  the  host  is  an'  invertebrate. 
CysticercoiiUi.  Leuckart.  (a)  Caudal  bladder  formed  by 
endogenous  budding;  the  head  is  surrounded,  not  only  by 
the  body  of  the  worm  and  the  caudal  bladder,  but  also  by 
the  blastogen  ( proscolex ).  Polycercu*  ( from  the  earthworm ), 
Monoeercu*  (from  the  black  slug.  Arion).  (6)  Caudal  bladder 
formed  by  exogenous  budding ;  the  head  is  only  surrounded 
by  the  body  of  the  worm  and  the  caudal  bladder.  Oreoey* - 
tit  (from  Ttnebrio),  Staphytocyttit,  Uracy.it  it,  CryptocytU. 

Of  these  the  most  important  are  the  first  group,  and  re- 
garding some  of  them  a  few  words  must  be  added.  In  the 
great  majority  of  species  only  one  tape-worm  head  is  pro- 
duced, and  such  bladder-worms  constituted  the  genus  tytti- 
eereiu  of  the  older  helminthologists.  In  certain  cases, 
r,  notably  in  the  worm  which  produces  the  "stag- 
i "  of  sheep,  numerous  heads  are  formed  in  the  wall  of  each 
r;  such  larvas  formed  the  genus  Ornurui,  but  apart 
their  polycephalous  condition  there  are  no  structural 
ailing  for  special  notice.  The  third  variety 
m  {Eekinococcnt)  is  characterised  by  the  fact 
that  the  tape-worm  heads  are  not  directly  developed  in  the 
wall  of  the  bladder  itself,  but  from  "  brood  capsules"  which 
lie  in  numbers  on  the  inner  wall  of  the  bladder. 

Development  of  the 
seen  was  reared  by  Leuckart 
minute  protoplasmic 
cuticle.  This  cutic  le  thickens  by  deposition  of  new  layers 
as  growth  proceeds,  and  the  lamination  of  the  cuticle  is  one 
of  the  characteristic  peculiarities  of  the  Echinococeus,  an- 
other being  the  absence  of  an  excretory  system.  At  certain 
points  in  the  parenchyma  lining  the  cyst  small  warts  are 
noticed  (Fig.  2,  D,  a),  which  enlarge  and  become  hollow  : 
then  the  cavity  enlarges  in  a  direction  opposite  to  the  point 
of  origin,  aud  at  the  extremity  of  this  hollow  suckers  and 
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the  first  of  these 
than  others  are 
The  first  part  of  the  invagina- 
placc,  by  which  the  future  head  comes  to  lie 
brood- 


degree  of 
formed  in  similar  fashion 


-capsule  and  the  pedicle  is  no  longer  hoi 
low  but  solid  («) ;  the  suckers  and  hooks  are.  however,  still 
invaginated,  and  remain  so  for  a  considerable  period.  See- 
ing that  the  interior  of  the  brood  .capsule  is  lined  with  cuti- 
clc,  it  corresponds  to  the  outside  of  the  parent  cyst,  and 
hence  is  probably  the  representative  of  a  previous  invagi- 
nation. If  this  be  so  then  the  development  of  Eekinococcnt 
would  be  quit*.-  comparable  with  that  of  Cystieercns,  the  only 
difference  being  that,  instead  of  the  bead  being  an  invagi- 
nation of  the  wall  of  the  cyst  itself,  it  is  a  secondary  invagi- 
nation, the  primary  being  the  brood-capsule.  This  does 
not,  however,  exhaust  the  peculiarities  of  the  Echinococcn* ; 
the  form  just  described,  with  a  simple  cyst  and  brood-cap- 
sules, is  common  in  cattle,  and  hence  goes  by  the  name  of 
TMfs  ••  but 


tains  daughter- vesicles,  differing  from  those  just  described 
in  being  sterile — giving  rise  to  no  heads.  These  daughter- 
bladder*  may  originate  in  three  diffcreut  ways :  (1)  from 
little  granular  heaps,  which  are  seen  between  the  different 
layers  of  the  cuticle,  and  which  are  probably  derived  prima- 
rily from  the  parenchymal  layer, — since  new  layer*  of  cuti- 
cle are  continually  formed  internally,  these  bladders  grad- 
ually make  their  way  outwards,  until  they  come  to  lie 
externally  to  the  mother-vesicle  (Echinococent  ejoye*a, 
Kuhn ;  E.  scotecipariens.  Kuchcnmeister) ;  (2)  from  brood- 
capsules;  (3)  from  £esinococcta-heads ;  these  last  two  modet 
of  development  give  rise  to  vesicles,  which  are  within  the 
mother-vesicle,  aud  produce  a  form  which  has  been  variously 
called  Echinococeus  endogena,  Kuhn,  E.  altridparient,  Knch- 
enrueister,  and  E.  hydatidosus.  A  very  remarkable  form  ii 
Echinococeus  uiultUocuiarit,  which  consists  of  a  number  of 
very  small  vesicles  embedded  in  a  common  soft  stroma;  it 
is  found  exclusively  in  man,  and  for  long  was  regarded  is 
a  form  of  alveolar  cancer.  The  mode  of  ite  development  ii 
unknown  (for  further  information,  see  Virchow,  17 f.  Com- 
pound bladders  occur  in  man  and  the  ox,  ".Wiilat  othet 
ruminants,  swine,  and  monkeys  usually  harbor  the  timpk 
or  exogenous  forms.  The  organs  most  often  affected  art 
liver  and  lungs.  The  adult  tape-worm  (3*.  echi»ocvcc*$>  is 
found  in  the  intestine  of  the  dog.  jackal,  and  wolf,  occur- 
ring in  considerable  numbers  between  the  villi.  Its  length 
(Fig.  3,  A)  is  at  most  5  mm.  and  it  consists  of  only  three  or 
four  segments  ;  the  head  has  four  suckers  and  a  double  cir- 
clet of  hooks. 

Pathological  Effect*. 

The  pathological  effects  of  Cestodes  fall  naturally 
into  two  categories  :  (1)  those  due  to  the  adult  worm, 
and  (2)  those  due  to  the  larva*  or  bladder- worms. 

(1)  Those  of  the  first  group  are  in  general  slight, 
being  confined  to  the  abstraction  of  a  certain  amount 
of  nutriment,  and  to  a  more  or  less  acute  feeling  of 
irritation,  sometimes  amounting  even  to  colic-like 
pains,  in  the  intestine.  There  have  indeed  been  many 
authorities  who  have  maintained  that  they  were  bene- 
ficial ;  Jdrdens  went  so  far  as  to  describe  them  as  the 
good  angels  and  unfailing  helpers  of  children,  and 
hehimper  records  that  the  Abyssinians  consider  that 
they  prevent  constipation,  ana  only  regard  them  h 
disadvantageous  when  they  grow  too  long.  Notwith- 
standing all  this,  however,  there  are  not  a  few  cases  on 
record  in  which  anaemia  and  neurotic,  or  even  mental, 
diseases  have  been  caused  by  the  malnutrition  and  irri- 
tation which  they  occasion.* 

(2)  The  effects  of  Cestode  larvae  may  again  be  di- 
vided into  two  subdivisions,  (a)  That  due  to  the  inva- 
sion and  wandering  of  a  large  brood  of  six-hooked 
embryos  has  been  most  successfully  studied  in  cases 
in  whiuh  animals  have  been  fed  for  experimental  pur- 
poses with  fragments  of  ripe  tape-worms  ;  in  such 
instances  a  train  of  symptoms  has  been  observed  to 

.which  the  name  "acute  cestodic  tuberculosis"  has 
been  given.  It  is  characterized  by  loss  of  appetite, 
fatigue,  ruffling  of  the  hair,  and  fever ;  on  post-mor- 
tem examination  it  has  been  found  that  the  lymphatic 
system  is  in  a  state  of  inflammation,  while  the  muscles 
present  the  appearance  which  has  already  been  de- 
scribed, (b)  The  effects  of  formed  bladder-worms  may 
be  Hummed  up  as  dependent  upon  the  pressure  of  the 
growing  cyst  and  the  consequent  absorption  of  the  sur- 
rounding tissues  of  the  host,  so  that  the  importance 
of  the  results  depends  almost  entirely  upon  the  organ 
which  is  affected.  Bladder-worms  in  the  brain  are,  #f 
course,  the  most  frequently  fatal,  especially  when,  as 
is  not  unfrequently  the  case,  they  exert  pressure  upon 
the  ganglia  at  its  base.  Kiichenmeister  has  collected 
number  of  occurrences  of  cystic  


AMnm 


tetrrinorum  , 


are  frequent,  and  arc  the 
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»  The  method  of  treatment  for  the  removal  of  these  tape-wnrnu 
from  the  human  body  consists  in  the  administration,  first  of  pur- 
gatives, and  thereafter  of  one  or  other  of  the  following  anthel- 
mintics: turpentine,  male  fern  {Lastrca  Filix-mas).  pomegranate 
or  kousso,— of  which  the  first  two  are  the  most  reliable.  Turpen- 
tine may  be  given  In  half-ounce  doaes  along  with  castor  oil.  or 
made  up  Into  an  emulsion  with  yolk  of  egg :  while  the  male  fern 
is  u*ually  administered  In  the  form  of  liquid  extract  (half  a 
drachm  to  one  drachm).  Careful  search  shonld  be  made  In  the 
evacuations  for  the  head  or  scolex.  without  the  expulsion  of 
which  there  la  no  certain  evidence  that  the  parasite  has  been 
the  body. 
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hi  the  brain ;  among  these  sixteen  were  not  accom- 
panied by  pathological  symptom*  during  life  ;  in  six 
•i hern  these  were  slight ;  twenty-four  were  cases  of 
epilepsy,  six  of  cramp,  forty-two  of  paralysis,  and 
unity-three  of  mental  disturbances  of  varying  inten- 
sity. Cytticrrci  in  the  brain  vary  greatly  in  size  and 
form  according  to  the  precise  situation  which  they 
occupy ;  in  its  ventricles  they  have  been  found  as  large 
j>  a  pigeon's  egg.  In  the  meshes  of  the  arachnoid  the 
Madder  sometimes  grows  into  a  remarkably  branched 
•tract  u  re,  which  has  been  called  Q/tticercuM  racemotut 
by  Zenker  (3).  Another  peculiar  form  from  the  same 
organ  has  been  described  by  Koberld  (4) ;  it  is  char- 
acterised by  the  great  length  of  its  head-process  (2 
em. },  which  is  coiled  up  into  a  regular  spiral  of  some- 
times three  turns ;  it  has  received  the  name  Cysh'cer- 
ms  hirbinatus,  though  its  specific  distinctness  is  doubt- 
faL  ^  The  occurrence  of  Vytticerci  in  the  eye  is  of 
special  interest,  because  of  the  opportunity  it  affords 
of  observing  by  means  of  the  ophthalmoscope,  the 
development  of  the  worm  in  its  natural  environment. 
It  seems  generally  to  lie  at  first  below  the  retina,  and  ia 
risible  as  a  bluish-white  sharply  defined  body ;  subse- 
■luently  the  retina  is  destroyed  by  the  pressure,  and 
toe  worm  falls  forward  into  the  vitreous  body  ;  some- 
times the  head  may  be  seen  protruding  first  through 
the  opening ;  in  the  chambers  of  the  eye  the  Cysticer- 
tui  is  almost  always  free,  that  is,  without  a  capsule, 
and  swimming  in  the  fluid,  so  that  its  form  ana  mo- 
tions may  be  readilv  and  accurately  observed.  A  large 
number  of  cases  of  this  affection  hare  been  recorded, 
principally  by  Von  Graefe  in  Berlin  5  .  and  in  some 
the  bladder  has  been  successfully  removed  by  operation. 

The  special  symptoms  of  the  EcJiiuococcut  vary,  like 
those  of  other  bladder-worms,  with  its  situation  and 
size:  when  it  grows  within  cavities  with  more  or  leas 
firm  limits  compression  of  adjoining  vessels  and  gland- 
alar  pah-sages  often  results,  producing  oedema,  varicose 
vein*,  congestion  of  various  organs,  or  even  dyspnoea, 


Vto.  i.— Various  Form*  of  Tape-Worm*.  A,  7V»im  rrhinnms 
m;  X  13  (from  Leuckart).  H,  Archi'jrte*  tiebtUli ;  X  ©)  (from 
Leackart)  C.  te\twb"Ou~ium  typus;  X  10  (from  Van  Beneden). 
t>,  OtryophylLrtu  mvtabilu ,-  x  about  5  (from  Carua). 

if  the  parasite  occur  in  the  thorax.  The  liver  is  its 
most  frequent  seat,  and  next  the  lung ;  but  there  is 
scarcely  any  organ  of  the  body  in  which  it  has  not  been 
foQod,  even  the  bones  being  sometimes  affected, 
since  the  expanding  cyst  grows  in  the  direction  of 
least  resistance,  it  has  a  tendency  to  pass  towards  the 


surface  of  organs,  and  sometimes  a  cure  is  effected 
spontaneously  by  its  rupturing  into  the  alimentary 
canal  or  into  some  other  passage  leading  to  the  exte- 
rior. Cases  in  which  the  cyst  opens  into  the  blood- 
vessels are  almost  always  suddenly  fatal.  When  the 
Echinococcua  occurs  near  the  surface  of  the  body,  it 
may  be  evacuated  by  puncture  and  a  cure  effected  with 
but  little  risk. 

Syttematie  Arrangement  of  the  Cestoda. 

The  following  classification  of  the  Cestodcs,  baaed  mainly 
on  that  of  Van  Beneden,  exhibits  the  present  state  of  oar 
knowledge  of  the  group: 

Class  Cettoda. 

Family  I.  Ampkilinidte.—  Body  oval,  flattened,  with  a 
sucker  at  the  anterior  extremity;  testes  vesicular, 
vas  deferens  opening  posteriorly ;  ovary  (gerniarium) 
ainglc,  yolk-glands  double,  vagina  opening  near  the. 
vas  deferena,  uterus  opening  anteriorly  ;  embryo  cili- 
ated in  front  and  with  ten  hooka.  Examples:  Am- 
pkilina,  Wagener  (see  below),  Ampkiptycke$,  Wagener. 

Family  II.  CaryopkyiUeidm. —  Body  unaegmented,  flat, 
extended ;  head  expanded,  bilobed,  and  without 
hooka;  a  aingle  set  of  sexual  organs  in  the  hinder 
portion;  development  probably  a  aimplifled  meta- 
morphosis. Example:  CaryophytUetu  mutabilit,  from 
the  Intestines  of  Cyprinoid  fishes  (Fig.  3,  D). 

Family  III.  Pieudopkyllidsc. — Head  provided  with  two 
sucking  grooves;  proglottides  not  always  well  de- 
fined ;  a  uterine  aperture  always  present  in  addition 
to  the  openings  of  the  vas  deferens  and  vagina  ;  em- 
bryo always  (?)  with  a  ciliated  coat,  and  egg-shell 
with  an  operculum.  Examples:  Rotkrioccpkalu*  (see 
below),  Triienopkortu  (  =  Tricurpidaria),  tioltmophorut, 
8ekittoeephaliu,  Liguia,  Arckigetet,  and  perhaps  Dutkier- 
•ia  (see  below). 

Family  IV.  IHpkytlidm. — Neck  and  two  suckers  armed 
with  hooks.  Examplu:  Eekinobotkrium,  two  species 
known  from  Selachians,  one  immature  from  a  mollusc 
(Fig.3,C). 

Family  V.  7Wr<»r«y>icAi<<je.-Head  provided  with  four 
suckers  and  four  protractile  proboscides 
armed  with  hooks;  sexual  openings  mar- 
ginal. Example  :  Tetrarkyncktu  (see  below), 
about  forty  species  known,  many  only  do- 
scribed  from  immature  forms. 
Family  VI.  Tetraphyllidm. — Head  with  four  very 
mobile  and  distinct  suckers,  which  are  often 
armed  with  hooks  or  chitinous  rods;  body 
segmented,  proglottides  cast  ofl"  when  mature; 
sexual  openiuga  marginal. 
Subfamily  1.  Phyllobotkrinr.  —Suckers  without 
hooks  or  spines.  Examples:  Eekeneibotkrium, 
PhyUoitotkrium,  AnthobothrtMM,  a  few  species 
of  each,  all  from  Elasmobranch  fishes. 
Subfamily  ii.  Phytlacantkinm. — Suckers  each  with 
two  to  four  hooks.  Examples :  CaUiobothrium, 
Onehobotkrium,  Aeanthooothrium,  two  or  three 
species  of  each  genus  known  from  Selachians. 
Family  VII.  Xaniorf*.— Head  furnished  with  four 
suckers  and  often  with  a  single  or  double 
circlet  of  hooks ;  proglottides  well  defined  and 
cast  off  when  mature;  no  uterine  aperture. 
Example:  firnia  (see  below). 

It  seems  advisable  to  add  a  few  details  regarding 
some  of  the  forms  alluded  to  in  the  above  synopsis. 

Amphilina  fotiaeea,  described  as  a  Trematode  by 
Rudolphi,  is  found  in  the  body-cavity  of  the  stur- 
geon. A  number  of  unicellular  glands  open  into 
the  sticker,  and  are  surrounded  by  the  muscles  of 
that  organ ;  the  nervous  system  consists  of  two 
ganglia,  with  a  commissure, and  two  lateral  nerves ; 
the  male  organs  resemble  those  of  Bothriocephaln*, 
the  female  those  of  the  Trematodes ;  the  family  ia  generally 
regarded  as  furnishing  a  connecting  link  between  the  Cm- 
toda  and  Trevuttoda;  see  Salensky   18  and  Laug  (7). 

Bothriocepkalui  lain*  1 32  is  the  most  conspicuous  example 
of  the  family  PtendopkyUidm,  and  is,  moreover,  noteworthy 
as  being  the  largest  tape-worm  found  in  man;  its  length 
often  reaches  8  to  9  metres,  and  its  extreme  breadth  10  to 
12  mm.  The  head  bears  two  grooves,  which  correspond  in 
position  with  the  flat  sides  of  the  body.  There  are  two 
(more  correctly  three)  genital  openings,  which  are  situated, 
not  on  the  margin  but  on  the  flat  side  of  the  body,  on  that 
surface  which  ia  usually  called  the  ventral.    The  most  ante- 
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rior  of  these  U  the  male  aperture  (Tig.  4,  A,  c),  aud  imme- 
diately behind  it  la  that  of  the  vagina,  (v.o.),  so  close  that 
on  superficial  examination  the  two  often  seem  to  coincide. 
This  vaginal  opening,  like  that  of  the  Tttniadm,  serves  for 
the  intromission  of  the  penia  and  for  the  fertilization  of  the 
ova,  bat  not  for  the  exit  of  the  ripe  eggs ;  this  being  pro- 
vided for  by  a  special  aperture  at  the  other  end  of  the  uterus 
from  that  at  which  the  egga  enter  it.  This  uterine  opening 
iu.o.)  is  situated  at  a  short  distance  behind  the  other  two. 
The  result  of  this  arrangement  la  that  the  egga  can  be  evac- 
uated without  any  iujury  to  the  proglottis,  and  consequently 


ir.         ».».  c  r/>. 


FlO.  A.—Bnthriorrphnlidr.  A .  A  segment  of  HtAhrincrphabu  latin , 
showing  the  generative  organs  from  the  ventral  surface  ;  ex., 
excretory  vessels :  e.,  cirrus  ,  cp..  cirrus  pouch  ;  r.d.,  van  de- 
ferens :  v.o.,  vaginal  opening  ;  v.,  vagina :  ih.g. ,  shell-gland  ;  od., 
oviduct;  op.,  ovary;  y.g.,  yolk-gland;  y.d..  lis  duet;  ut.  uterus; 
u.o.,  uterine  opening;  the  testes  are  not  visible  from  this  aide  ; 
X  28  (from  Somrnor  and  Landois).  H.  C,  marginal  and  lateral 
views  of  the  anterior  part  of  B.  eardatut.  showing  the  cephalic 
grooves:  X  5  (from  Leuckart).  D,  Ciliated  embryo  of  B.  taitu; 
X  fiO  (from  Leuckart). 

their  discharge  commences  before  its  separation  from  the 
parent  worm  and  may  continue  for  a  long  period.  The 
uterus  {ut.)  Itself,  owing  to  its  disposition  in  folded  coils, 
when  full  of  eggs,  presents  an  irregular,  round,  lobular 
appearance,  which  has  been  compared  to  a  flower  or  heraldic 
lily.  The  yolk-gland  (s/.p.)  is  widely  disseminated  in  the 
lateral  areas  of  the  segments,  and  its  ducta  (y.d.)  form  a 
aeries  of  branching  tubules,  first  described  by  Eachricht 
(87)  Under  the  name  "  yellow  ducta."  The  excretory  organs 
(«r.)  diner  from  those  of  the  Ttenitube  in  that  the  canala 
exhibit  a  reticulate  arrangement.  The  embryo  (Fig.  4,  D) 
as  it  leaves  the  egg  is  covered  with  a  ciliated  mantle,  which 
corresponds  to  the  Ann  egg-ahell  and  associated  membrane 
of  the  cystic  tape-worms,  and  perhaps  also  to  the  ciliated 
envelope  of  certain  Trematode  larva;  (aee  Thkmatoda). 
Thia  ciliated  organism  awinta  freely  about  in  the  water,  hut 
after  a  time  the  six-hooked  proacolex  escapes  from  it.  The 
next  stage  in  its  life-history  is  not  yet  known,  but  it  has 
been  recently  shown  by  lirauu  of  Dorpat  (S8)  that  at  a  sub- 
sequent stage  it  inhabits  the  pike  and  burbot,  and  develops 
into  the  sexual  adult  when  transferred  to  the  intestine  of 
the  human  subject.  The  geographical  distribution  of  Both- 
rioeephaliu  is  limited ;  it  has  been  recorded  with  certainty 
in  but  few  places  outside  Europe;  while  within  that  con- 
tinent the  coasts  of  the  Baltic  and  Switzerland  are  the 

Srinciji.il  localitiea;  it  ia  widely  distributed  in  Russia,  and 
as  been  recorded  from  Poland,  Denmark,  Germany,  as 
well  as  from  France  and  Britain,  though  it  is  possible' that 
the  cases  occurring  in  these  latter  countries  have  been  due 
to  importation. 

The  genus  IAgula  has  the  segmentation  obscure  or  indis- 
tinguishable. About  six  species  are  known.  One  is  found 
eucapsuled  in  a  monkey,  one  in  the  common  seal,  others  in 
reptileaand  teleosteans.  Archigete*  neboldii  Fig.  3,  B)  ocean 
in  the  body-cavity  of  an  Oligocha?tons  worm  (  7VM/«t  riru- 
lorum) ;  it  ia  about  3  mm.  long,  and  consists  of  an  oval  body 
(acolexi,  to  which  ia  attached  a  cylindrical  tail  (proacolex), 
bearing  at  the  posterior  extremity  three  pairs  of  hooks; 
both  these  parts  am  capable  of  motion.  The  acolex  has 
eight  longitudinal  excretory  canala,  and  a  terminal  vesicle  ; 
the  veutrally  situated  genital  aperture  is  the  common 
exit  of  the  vaa  deferens,  the  vagina,  and  a  uterus  separate 


|  from  the  latter;  the  development  ia  direct,  and  it  attain* 
sexual  maturity  without  a  chaugo  of  host.  IhitkienU, 
Perrier  (S4),  contains  two  species,  both  from  the  intestines 

I  of  varauian  lizards.   The  genus  is  characterized  by  the 

Eresence  of  two  large  compressed  frilled  suckers,  separated 
y  a  septum  and  perforated  at  their  bases.  The  proglot- 
tides have  three  genital  apertures  resembling  those  of  Botk- 
riotrpkalui. 

The  genus  Tetrarhynchu*  was,  a  few  years  ago,  made  the 

subject  of  an  elaborate  memoir  by  Pintner  (9),  who  inves- 
tigated T.  longieoUU,  V.  Ben.   The  head,  in  which  its  meat 
striking   anatomical   peculiarities    are  situated, 
really  includes  both  the  head  and  neck  of  previous 
authors  (Fig.  5,  A) ;  it  is  some  9.94  mm.  long,  bnt 
only  0.75  mm.  in  diameter,  and  bears  at  its  anterior 
end  two  obliquely  placed  oval  disks  ( Fig.  5,  B),  each 
of  which  is  perforated  towards  the  apex  by  two 
round  holes  through  which  the  four  proboacidra 
protrude.    Each  of  these  disks,  moreover,  shows 
traces  of  a  division  into  two,  a  fact  which  indicate* 
that  it  is  formed  by  the  fnaion  of  two  suckers  corre- 
sponding to  those  commonly  found  in  tape-worm*. 
The  flattening  in  this  genua  seems  to  be  in  a  direc- 
tion at  right  angles  to  that  in  which  it  usually 
takes  place.   The  proboscides  which  are  the  most 
characteristic  orgaua  of  the  genua,  are  four  in 
number,  and  protrude  from  or  can  be  retracted  into 
the  anterior  surface  of  the  head.    Each  consist*  of 
three  parts :    (1)  the  toothed  portion  is  the  meat 
anterior;  it  is  shaped  like  a  long  narrow  glove- 
finger,  like  which  it  is  invaginable;  on  its  external 
surface  it  bears  rows  of  hooks,  closely  set  in  diago- 
nal lines  ( Fig.  5.  C) ;  there  are  two  forma  of  these : 
those  which  are  directed  outwards  are  large  tri- 
angular hooks,  with  apices  pointing  backwards, 
whilst  those  aituated  on  that  surface  of  the  pro- 
boscis which  is  turned  towards  the  other  proli- 
cide* are  fine,  delicate,  and  carved  ;  between  the 
hooks  are  fine  chitinous  hairs;  (2)  the  membranous 
'  sheath  ia  firmly  attached  where  the  general  surface  of 
1  the  body  passes  over  into  the  toothed  portion  around  the 
orifice  of  tho  invagination  ;  it  consists  of  a  thick  homoge- 
neous transparent  skin,  apparently  an  excretion  of  cells 
!  lining  the  cavity  of  the  proboscis;  (3)  the  muscular  portion 
is  the  most  posterior  of  all.  and  is  composed  of  six  liver?, 
remarkable  aa  containing  striped  muscular  fibres ;  through- 
out all  these  three  portions  of  the  proboscia  there  extends 
a  retractor  muscle.   The  action  of  these  various  structure 


Flo.  5. — Tctrarhynehut.  A,  General  view  of  the  worm  ;  X  4.  B. 
head  showing  Uie  suckers,  proboscides  and  excretory  caials  . 
X  2S  C,  portion  of  a  proboscis  showing  the  two  forms  of 
hooks;  highly  magnified.   (All  from  Pintner.) 

ia  not  thoroughly  understood,  but  it  is  probable  that  the 
proboscis  is  protruded  by  tho  action  of  the  last-named  mus- 
cular sheath,  whilst  it  is  retracted,  after  the  relaxation  of 
this,  partly  by  the  retractor  ninscle  and  partly  by  the 
pressure  of  the  surrounding  medium. 

The  family  Tamimlir  is  usually  described  as  containing 
only  the  one  genus  Tamia,  but  owing  to  the  number  and 
variety  of  its  species,  of  which  more  than  350  hare  been 
described,  it  has  been  subdivided  into  groups,  regarded  by 
different  authors  as  genera  or  subgenera.  The  subjoined 
arrangement  is  mainly  that  of  Leuckart.  It  labors  under 
the  disadvantage  that  its  chief  divisions  are  baaed  upon  the 
bladder- worm  or  larval  stage,  which  is  only  known  in  the 
case  of  comparatively  few  species. 
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L  Cyttici  cystic  tape-worms), — Head  rarely  unarmed; 
usually  provided  with  a  rostellum  and  with  one 
or  more  rows  of  hooks;  proglottides  lougish, 
oval  when  mature;  uterus  with  median  stem  and 
lateral  branched ;  tbo  larva  has  a  caudal  bladder 
containing  tluid. 
L  •  ptotteni  i.  leuckart.— The  head  arises  in  the  wall 
of  the  embryonic  bladder. 

a.  Ttrnta  tnginala.  Ooze. — Without  hooks  (=  7. 

metlioeanellata,  Kuchenuieister,  =  genus  Tie- 
niarhyuchu*,  Weinlandj. 

b.  Txhm  solium,  Kudolphi. — Head  with  a  double 

circlet  of  hooks. 
e.  Tmia  acantkatrias,  Weinland. — Head  with  a 
triple  circlet  of  books  (=  genus  Acanthotria*. 
Weinland). 

2.  Echinococcifer,  Weinland. — The  heads  arise  in  spe- 
cial brood-capsules.  Taenia  echinocoetM*,  V.  Sic- 
bold. 

II.  CytUndei  (ordinary  tape-worms^. — The  larva  has  no 
distended  caudal  bladder  containing  fluid. 

1.  llymenotepii,  Weinland. — Proboscis  with  a  single 

row  of  small  hooka.  Tmnia  nana,  V.  Siebold, 
T,  jlavopnnctala,  Weinland. 

2.  DipyHdium,  Leuckart. — Head  with  several  rows  of 

hooks,  each  with  a  discoidal  base ;  a  right  and 
left  set  of  genital  organs  in  each  joint,  the 
uterus,  however,  being  single  and  common  to 
the  two.  Tmia  cncnmerina,  Kudolphi  (=  T. 
elliptiea,  Batseh). 

Hsniann  (S)  has  recently  proposed  a  new  genus,  Ptycho- 
phyn,  for  Twnia  lineata,  Qoie,  which  is  defined  by  the  fol- 
lowing characters :  ( 1 )  the  porus  genitalis  is  on  the  surface 
and  not  on  the  margin  of  the  joints:  (2)  the  vaginal  opcu- 
inj  is  anterior  to  that  of  the  cirrus ;  (3)  at  a  certain  period 
the  nterus  is  convoluted ;  (4)  there  is  a  peculiar  shell-gland. 
In  many  of  these  characters  the  specie*  shows  a  resemblance 
:■>  the  Bothriocepkalidte. 

Occurrence  in  Man. — The  Oestodcs  which  in  the  adult 
»t»te  infest  man,  with  their  corresponding  larva  and  tem- 
,  are  as  follows: 

Ox. 

Pig,  man. 
(f) 
<') 
(/) 

Trichodeetet  am  it. 
Pike,  burbot 

m 

Fish  (/) 

Other  species,  however,  inhabit  the  human  body  in  their 
Urval  condition ;  a  list  of  them,  with  the  co: 
•dull  forms  and  permanent  hosts  is  subjoined 


•  8vo,  London,  1877  (93)  Plater,  Opui  Praxeo*  Mediae,  1601.  (94) 
|  Andry.  Ah  Account  </  the  Brridtnqqf  Worm*  in  Human  Rodict, 
M  o,  London,  17(11  (Iransl.).  (35)  Hremacr,  Ceber  lebrndr  M'tirnicr 
im  lebaule  Men*chen,  4to,  Vienna,  1819.  (96)  Iiurdach's  Phyriolorrie, 
11.,  Leipsic,  1KW.  (97)  Eechricht,  A'otu.  Ada.  Oct.  U-op.-uarol 
Acad.,  xix..  Suppl..  1841.  (98)  steenstrup,  On  the  Alternation  of 
Generationt,  Ray  Society,  8vo.  London,  1845.  (99)  Knchenmeistcr, 
Animal  ParatiUt.  Sydenham  Society,  8vo,  London,  1857;  new 
Uorman  cd..  Lclpslc,  1880-81.  (SO)  Llnstow,  Archivf.  Katurgc/ich, 
1872*/.  (SI)  Summer,  Zeittchr./.  tcia.  Zool.,  xxlv.,  1874.  (39) 
Summer  and  Landols,  op.  at.,  xxll.,  1872.  (SS)  Braun,  Zur  Rn- 
t\cidttlumj*g'*ch.  <lr*  Breuen  Bandtcurme*.  Wtirzburg.  1883.  (34) 
I'errier.^rcA.  de  Zool.  Krpfr.  li.,  1873.  ISA)  Kudolphi,  EnU&xrum 
Uitt.  tfat.,  8vo,  Amsterdam,  I  WW.  (36  >  Llnstow.  .<4rrA.  /  A'ortir- 
I  oxxch.,  1886,  p.  113.  For  a  concise  account  of  the  comparative 
I  anatomy,  and  copious  bibliography,  tee  Jackson,  In  Kollcston's 
>brwt«  of  Animal  Life,  2d  ed.,  Oxford,  I 


Cyttictrcu* 
T.  tolium.  C.  eeUnlotse. 

T.  nana.  (f) 
T.  pxtapundata.  (f) 
T.  nadaaaacarientU.  (f) 
T.  cncnmerina.  C.  T. 

Botkriaeephaltu  lain*. 
B.  cristatm. 
B.  eordatu*. 


Cyaticercaa  cdlulotm. 
C.  aeanthotrias. 
C.  tenuicoM*. 
EchinococcuM. 


Tmnia  folium.  Man. 

T-  aeant  hot  riot  (incog.)  (/) 

T.  marginata.  Dog,  wolf. 

T.  ecKinococcu*.  Dog. 


PS  flog  en  y. — There  can  be  no  doubt  that  the  Cestodea  and 
Trematodes  are  intimately  related  aud  have  sprung  from 
» oomruon  ancestor;  there  are  so  mauy  structural  peculiar- 
ities io  which  tbey  agree  (compare  Thematodes),  and  they 
.xmneoted  by  *o  many  intcriii>-dinte  forms,  that  their 
tffiaity  can  admit  of  no  doubt.  According  to  Leuckart, 
the  original  ancestor  of  both  was  probably  allied  to  the  Pla- 
iwrizns,  while  Huxley  (88,  pp.  213, 676)  poiuta  out  that  it 
H  at  all  events  possible  that  they  have  no  connection  with 
free  forms  but  have  always  been  anenterous,  and  in  fact 
»re  nothing  but  "gigantic  months,  so  to  speak,  which  have 
n-ver  passed  through  the  gastrula  stage." 
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TAPIOCA  is  a  farinaceous  food  -substance  prepared 
from  cassava  starch,  the  product  of  the  large  tuberous 
roots  of  the  cassava  or  manioc  plant,  Manihot  vtillit- 
sima  (Jalropha  manihot),  native  of  Brazil  (see  Cas- 
sava, vol.  v.  p.  159,  and  comn.  Arrowroot,  vol.  ii. 
p.  552,  Fig.  6).  Cassava  starch,  being  separated  from 
the  fibrous  and  nitrogenous  constituents  of  the  roots, 
iB  in  a  moist  condition  spread  upon  iron  plates,  ana 
with  constant  stirring  exposed  to  such  heat  as  causes 
a  partial  rupture  of  the  starch  granules,  which  agglom- 
erate into  irregular  pellets,  becoming  hard  and 
translucent  when  cooled.  In  this  partly  torrefied  con- 
dition the  starch  forms  the  tapioca  of  commerce,  a 
light,  pleasant,  and  digestible  food,  much  used  in 
puddings  and  as  a  thickener  for  soups.  The  French 
prepare  an  artificial  tapioca  from  potato  starch,  mixed 
with  various  vegetable  substances,  for  use  in  soups, 
etc.,  which  is  found  in  the  market  under  such  names 
as  tapioca  Crecy,  tapioca  Julienne,  etc.,  according  to 
the  dried  vegetables  with  which  the  preparations  are 
made. 

TAPIR.  Tin-  general  characters  of  the  animals  of 
the  perissodactyle  or  odd-toed  section  of  the  hoofed 
mammals  are  described  under  Mammalia,  vol.  xv.  pp. 
433-4.  This  once  numerous  group  is  at  present  repre- 
sented by  only  three  rather  isolated  families,  the 
Horses,  Rhinoceroses,  and  Tapirs.  The  last  of  these 
have  retained  much  more  of  the  original  characters  of 
the  primitive  Ungulates  of  the  Eocene  period  than  the 
others,  and  have  indeed  remained  practically  almost 
unchanged  Binoe  the  Miocene  period,  while  almost  all 
other  mammalian  forms  which  existed  then  have  either 
become  extinct  or  undergone  extensive  modification. 
The  tapirs  constitute  the  single  genus,  Ibpirut,  of  the 
family  Tapirida. 


The  dentition  is  i  |,  c  \.  p     M  | ;  total  42. 
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BMyraphy.-tl)  Leuckart,  Die  ParaMten  drt  Mencken.  I ,  iprie. 
"•5-<6.  Med.  1879-88;  Eng.  transl.,  The  PanuUet  of  Mnn,Hvn, 
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•1v*irei  de  Biol.,  J.,  1880. 11..  1S8I.  (9)  rfntner,  Arb.  Zool.  Intl..  ill  , 
\ienn«.lS8l,  (l©)S(eudener..46AaBd7.nfl/ur/.  artdltcA.,  xiii.,  Halle, 
t«77-  (111  Wagener,  Sova  Acta  Or*.  Leop.-Carot.  Acad.,  xxlv.. 

i**1  Rlehm,  cbnvwptrf.  d.  naturw.  Ver.f.  Sachten  u. 
Aurf»«m,  ih*j.  ,13)  p  j  van  Beneden,  "  Vers  Cef»tolide«."  Mem. 
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*»,  Paris,  Suppl..  1L.  1861.  (14)  Ed.  Van  Beneden,  Archive*  de 
««.,  Ii,  1881.  (IB)  Kaum.  Beitr.  air  EnluHcielunat>K»ch.  der  Oytti- 
borpat.  1883.  (16)  Villot,  Rev.  Sei.  Nat  Montpellier,  Sept. 
18S3    (17)  Vlrchow,  YcrhawU.  WurA.  phy*-med.  G'trlUrh.,  vi.. 

■— ,  ZeUtchr.f.  wi*t.  Zool..  xxlv..  1874.   (19)  Palla*. 
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1ST0.  (91)  Llnstow,  Crnnp.  der  Hctmintho- 
(99)  Huxley. 


Of  the  npper 

incisors,  the  first  and  second1 

broad  crowns,  the  third  is  large  and  conical,  considerably 
larger  tbau  the  true  canine,  which  is  separated  from  it  by 
an  interval.  Lower  incisors  diminishing  in  size  from  the 
first  to  the  third;  the  canine,  which  is  in  contact  with  the 
third  incisor,  large  and  conical,  working  against  (and  be- 
hind) the  canine-like  third  upper  incisor.  In  both  jaws 
there  is  a  long  interspace  between  the  canines  and  the 
commencement  of  the  teeth  of  the  molar  series,  which  are 
all  in  contact.  First  upper  premolar  with  a  triangular 
crown,  narrow  in  front  owing  to  the  absence  of  the  anterior 

j  inner  cusp.  The  other  upper  premolars  and  molars  aK 
formed  oh  the  same  plan  and  of  nearly  the  same  size,  with 
four  roots  and  quadrate  crowns,  rather  wider  transversely 
than  from  before  backwards,  each  having  four  cusps,  con- 
nected by  a  pair  of  transverse  ridges,  anterior  and  posterior. 
The  first  lower  premolar  compressed  in  front ;  the  others 
composed  of  a  single  pair  of  transverse  crests,  with  a  small 
anterior  and  posterior  cingular  ridge. 
Skull  elevated  and  compressed.    Orbit  and  temporal  fossa 

|  widely  continuons,  there  being  no  true  post-orbital  process 
from  the  frontal  bone.  Anterior  narial  apertures  very  large, 
and  extending  high  on  the  fnce  between  tbo  orbits;  nasal 
bone  short,  elevated,  triangular,  and  pointed  in  front. 
Vertebrae :  C  7,  D  18.  L  5, 8  6,  ('  about  12.  Limbs  short  and 
stout.  Fore  feet  with  four  toes,  having  distiuct  hoofs :  the 
first  iB  absent,  the  third  the  longest,  the  second  aud  fourth 
nearly  equal,  the  fifth  the  shortest  and  scarcely  reaching 
the  ground  in  the  ordinary  standing  position.  Hind  feet 
with  the  typical  perissodactyle  arrangement  of  three  toes, — 
the  middle  one  being  the  largest,  the  two  others  nearly 
equal.  Nose  and  upper  lip  elongated  into  a  flexible,  mobile 
snout  or  short  proboscis,  near  the  end  of  which  the  nostrils 
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The  existing  species  of  tapir  may  be  grouped  into 
two  sections,  the  distinctive  characters  of  which  are 
only  recognisable  in  tbe  skeleton.  (A)  With  a  great 
anterior  prolongation  of  the  ossification  of  the  nasal 
septum  (mesethmoid),  extending  in  the  adult  far  be- 
yond the  nasal  bones,  and  supported  and  embraced  at 
the  base  by  ascending  plates  from  the  maxillm  (genus 
Ekumogmithus,  Gill).  Two  species,  both  from  Central 
America,  Tapirtu  bairdi  and  T.dotci.  The  former  is 
found  in  Mexico,  Honduras,  Nicaragua,  Costa  Rica, 
and  Panama ;  the  latter  in  Guatemala,  Nicaragua,  and 


r.  from  a  living-  uncclmen  In  the  l.ondon  Zoological 

Garden*. 

Costa  Rica.    (B)  With  ossification  of  the  septum_not 
th 


ling  farther  forward  than  the  nasal  bones  ( Tap- 
inu proper).  Three  species,  T.  indicut,  the  largest  of 
the  genua,  from  the  Malay  Peninsula  (as  far  north  as 
Tavoy  and  Mergui),  Sumatra,  and  Borneo,  distin- 
guished by  it*  peculiar  coloration,  the  head,  neck,  fore 
and  hind  limbs  being  glossy  black,  and  the  intermedi- 
ate part  of  the  body  white ;  T,  americanut  (T.  terre*- 
tris,  Linn.),  the  common  tapir  of  the  forest*  and  low- 
lands of  Brazil  and  Paraguay ;  and  T.  rovlini,  the 
Pinchaque  tapir  of  the  high  regions  of  the  Andes. 
All  the  American  species  are  of  a  nearly  uniform  dark 
brown  or  blackish  color  when  adult-  but  it  is  a  curi- 
ous circumstance  that  when  young  (and  in  this  the 
Malay  species  oonforms  with  the  others)  they  are  con- 
spicuously marked  with  spot*  and  longitudinal  stripes 
of  white  or  fawn  color  on  a  darker  ground. 

The  habit*  of  all  the  kinds  of  tapirs  appear  to  be  very 
similar.  They  are  solitary,  nocturnal,  shy,  and  in- 
offensive, chiefly  frequenting  the  depths  of  shady 
forests  and  the  neighborhood  of  water,  to  which  they 
frequently  resort  for  the  purpose  of  bathing,  and  in 
which  they  often  take  refuge  when  pursued.  They 
feed  on  various  vegetable  substances,  as  shoot*  of  tree* 
and  bushes,  buds,  and  leaves.  Thev  are  hunted  by 
the  natives  of  the  lands  in  which  they  live  for  the 
sake  of  their  hides  and  flesh. 

The  singular  fact  of  the  existence  of  so  closely  allied 
animals  a*  the  Malayan  and  the  American  tapirs  in 
such  distant  regions  of  the  earth  and  in  no  intervening 
places  is  accounted  for  by  what  is  known  of  the  geo- 
logical history  of  the  race,  for,  if  we  may  judge  from  the 
somewhat  scanty  remains  which  have  been  preserved 
to  our  times,  consisting  chiefly  of  tocth}  the  tapirs 
must  once  have  had  a  very  wide  distribution.  There 
ia  no  proof  of  their  having  lived  in  the  Eocene  epoch, 
but  in  deposit*  of  Miocene  and  Pliocene  date 


(indistinguishable  geiierically  and  perhaps  ttpecuicaiiy 
from  the  modern  tapirs  (though  named  /.  prima 
T.  arvernensu,  etc )  have  been  found  in  France,  Ger- 
many, and  in  the  red  crag  of  Suffolk.  Tapirs  appear, 
however,  to  have  become  extinct  in  Europe  before  th< 
Pleistocene  period,  as  none  of  their  bones  or  teetl 
have  been  found  in  any  of  the  caves  or  alluvial  deposit* 
in  which  those  of  elephants,  rhinoceroses,  and  hip- 
popotamuses occur  in  abundance ;  but  in  other  regions 
their  distribution  at  this  age  was  far  wider  than  at 
present,  t&  thev  are  known  to  have  extended  eastward 
to  China  (7!  nnensu,  Owen)  and  westwards  over  the 
greater  part  of  the  southern  United  States  of  America 
from  South  Carolina  to  California    Lund  also  distin 

fuished  two  species  or  varieties  from  the  caves  of 
trazil.  Thus  we  have  no  difficulty  in  tracing  the  coo 
mon  origin  in  the  Miocene  tapirs  of  Europe  of  the 
now  widely  separated  American  and  Asiatic  species 
It  is,  moreover,  interesting  to  observe  how  very  slight 
an  amount  of  variation  has  taken  place  in  form*  wo 
latcd  during  such  an  enormous  period  of  time 

(W.  H.  F.) 

TAB  is  a  product  of  the  destructive  distillation  of 
organic  substances.  It  is  a  highly  complex  material 
varying  in  its  composition  according  to  the  nature  of 
the  body  from  which  it  is  distilled, — different  product? 
moreover,  being  obtained  according  to  the  temperature 
ift  which  the  process  of  distillation  is  carried  on.  Ai 
commercial  products  there  are  two  principal  classes  of 
tar  in  use — ( 1 )  wood  tar,  the  product  of  the  special  di* 
tillation  of  several  varieties  of  wood,  and  (2)  coal  tar, 
which  is  primarily  a  bye-product  of  the  distillation  of 
coal  for  the  manufacture  of  illuminating  gas.  TV- 
tars  are  intimately  related  to  the  bitumen,  asphalt, 
mineral  pitch,  ana  petroleum  obtained  in  very  mam 
localities  throughout  the  world. 

Wood  Tar.— Wood  tar,  known  also  as  Stockholm 
and  a*  Archangel  tar,  is  principally  prepared  in  thr 
great  pine  forest*  of  central  and  northern  Russia,  Fin 
land,  and  Sweden.  The  material  chiefly  employed  it 
the  roinous  stools  and  roots  of  the  Scotch  fir  (tfni" 
gylvettris)  and  the  Siberian  larch  (Lnrix  *iotriea),witl 
other  less  common  fir-tree  root*.  A  large  amount  of 
tar  is  also  prepared  from  the  root*  of  the  swamp  pitK 
(P.  atutratis)  in  North  and  South  Carolina,  Georgia 
and  Alabama,  in  the  United  States.  In  tbe  distilla- 
tion of  wood  a  scries  of  products,  including  gas,  tar 

Eyroligneous  acid  and  wood  spirit,  and  charcoal  am 
■  obtained,  and  any  of  these  may  be  the  primary  ob 
ject  of  the  operation.    When  tar  is  the  substance 
sought,  the  ancient  and  crude  method  of  working  is 
yet  largely  adopted  in  the  north  of  Europe.  The 
wood  to  be  treated  is  closely  piled  up  into  a  huge  com 
cal  stack  or  pile  on  an  elevated  platform,  the  sols  of 
which  is  covered  with  clay  and  tiles.   The  sole  slopes 
inwards  from  every  side  to  the  centre,  where  an  open 
ing  communicates  with  a  vaulted  cavity  under  the 
elevated  platform.    The  pile  of  wood  is  closely  eov 
ered  over  with  layers  of  turf  and  earth  or  sand  to  » 
depth  of  several  inches,  but  leaving  at  first  near  the 
bottom  numerous  apertures  for  the  admission  of  air 
to  promote  ignition.    The  pile  is  ignited  from  below 
ana  as  the  fire  spreads  through  the  heap  the  variou* 
apertures  are  closed  up  and  a  slow  smouldering  com 
bustion  goes  on  for  some  days  till,  by  the  sinking  of 
the  pile,  the  top  of  the  stack  falls  in,  and  a  bright 
flame  springs  up  at  that  point.    About  ten  days  after 
ignition  tar  first  begins  to  flow,  and  it  is  at  once  col 
lected  into  barrels.    According  to  the  size  of  the  pih 
the  distillation  may  continue  several  weeks,  the  tar 
secured  amounting  to  about  17.5  per  cent,  of  the  wood 
operated  on.    In  this  method  several  valuable  pro 
duct* — the  gas,  the  crude  pvroligneous  acid,  and  much 
charcoal — are  lost  or  wasted ;  and  a  more  economical 
process  of  treating  the  wood  in  closed  stills  or  retorts 
is  now  largely  used  in  Russia,  the  gas  evolved  serving 
as  fuel  under  the  retort*.    The  heavier  tar  product* 
of  the  distillation  collect  at  the  bottom  of  the  retort. 
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whence  they  ere  carried  off  by  a  pipe  to  a  receiver ; 
tbe  volatile  portion  passes  off  at  the  upper  part  of  the 
retort,  and  is  separately  condensed,  the  lightest  por- 
tion passing  through  a  worm  condenser.  From  treat- 
ment in  close  retorts  resinous  roots  yield  from  1 6  to  20 
per  cent,  of  tar,  with  some  oil  of  turpentine  and  pyro- 
lijroeous  acid. 

Wood  tar  is  a  semi-fluid  substance,  of  a  dark  brown 
or  black  color,  with  a  strong  pungent  odor  and  a  sharp 
taste.  Owing  to  the  presence  of  acetic  (pyroligneous) 
trid,  which  is  a  collateral  product,  it  has  an  acid  re- 
action ;  it  is  soluble  in  that  acid,  as  well  as  in  alcohol 
tod  the  fixed  and  essential  oils,  etc  Tar  consists  es- 
fentially  of  a  mixture  of  homologous  hydrocarbons, 
tad  by  redistillation  it  can  be  fractionated  into  a  series 
of  bodies  having  fixed  boiling  points.  Some  varieties 
of  ur  have  a  granular  appearance,  from  the  presence 
of  minute  crystals  of  pyrocatechin,  which  dissolve  and 
disappear  on  heating  the  substance.  Pyrocatechin 
imjhea  freely  in  water,  and  to  it  the  tar  water  {liquor 
pteii)  of  pharmacy  probably  owes  its  value. 
Crude  tar  from  retorts,  when  submitted  to  redistil- 
i),  gives  off  wood  spirit  (methyl-alcohol),  and  then 
c  (pyroligneous)  acid,  and  finally  on  forcing  the 
heat,  pitch  oil  is  driven  off.  The  residuum  left  in  the 
•till  hardens  into  a  solid  vitreous  mass,  which  forms  the 
Uick  pitch  of  commerce.  Tar  and  pitch  are  most 
hwly  used  as  protective  coatings  for  woodwork  and 
>>ther  materials  much  exposed  to  water  and  the  weather. 
Tons  Ur  is  of  great  value  in  connection  with  shin- 
building  and  shipping  generally.  A  considerable 
quantity  is  used  in  manufacturing  tarred  ropes,  and  in 
the  "smearing  "  of  highland  sheep  to  afford  a  protec- 
tion against  the  weather.  Pitch  also  is  the  basis  of 
the  Berlin  black  or  Brunswick  black  used  for  coating 
cart-iron  goods  and  for  "japanning"  preparations. 

Coal  Tar. — The  art  of  distilling  coal  for  the  pro- 
duction of  tar  was  discovered  and  patented  by  the  earl 
of  Dundonald  in  1787,  and  till  the  general  introduc- 
tion of  coal  gas  some  amount  of  coal  was  yearly  dis- 
tilled in  Scotland  for  the  production  of  coal  tar.  The 
demand  for  the  substance  was  limited,  it  being  princi- 
pally used  for  coating  iron  castings  and  smith  work, 
for  making  an  inferior  lamp-black,  and  as  a  source  ot 
t  solvent  oil.  With  the  extensive  use  of  coal  gas  the 
necessity  for  this  separate  distillation  ceased,  and  soon 
tar  was  produced  in  the  manufacture  of  gas  in  quan- 
tities that  could  not  be  disposed  of.  It  was  burned  up 
for  beating  gas-retorts ;  it  was  mixed  with  coal  dust, 
sawdust,  etc,  for  making  patent  fuel .  and  it  was  dis- 
used for  producing  a  senes  of  hydrocarbon  oils,  heavy 
tar,  and  pitch;  but  it  was  only  after  the  dUcovery 
tod  introduction  of  "tar-colors  that  the  substance 
came  for  some  time  to  be  really  valuable.  Since  that 
time  its  price  has  fluctuated  greatly  ;  and  in  the 
United  Kingdom  alone  there  are  now  distilled  annually 
about  10,000,000  tons  of  coal  for  gas-making,  produc- 
ing 120,000,000  gallons  of  crude  Ur,— a  quantity 
greatly  in  excess  of  the  ordinary  demand. 

If  wood  be  distilled  slowly  at  low  temperatures,  the 
pat*  consist  chiefly  of  carbonic  oxide  and  carbonic  acid, 
mixed  with  only  very  little  of  carburctted  hydrogens,  and 
consequently  little  luminous  on  combustion ;  the  watery 
part  of  the  Ur  includes  relatively  much  of  methyl-alcohol, 
acetone,  and  acetic  acid  ;  the  oily  part  of  the  Ur  ( Ur  pro- 
per) haa  a  certain  proximate  composition  characteristic  of 
this  mode  of  distillation.  Our  present  knowledge  in  re- 
rud  to  this  last-named  point  is  very  incomplete  ;  of  defl 
'  i  the  following  have  been  di 


(1)  Phenol,  C«Hi.(>H  (svnonvm 
12)  Cresol,  <r,H4.CH.K)H. 

(3)  Pblorol.  «-,fi,.OHKjH», 

(4)  Pyroeateehlne.  (C,n,)(0H),,  one  of  three 

(5)  Ouaiacol,  C«H,  |  qcHj.  methyl-ester  of  No.  4. 

(6)  Bamo-pjrocatechlne,  { I ', l ! :. ,'  i ' f  l ,  }  (OH)* 

fT)  Crsoaol.  {  C,Hj CH,> }  ^cH,'  «*tbyl-ester  of  Na  «• 

Genuine  creosote  consist*  of  (1),  (2),  (5),  and  (7).   In  ad- 


dition, there  are  numberless  bodies  which  still  await  Bei- 
rut i  fi  c  definition. 

If  the  distillation  of  wood  is  carried  out  at  a  very  high 
temperature, — if,  for  instance,  the  wood  is  placed  in  a  rela- 
tively large  retort  previously  brought  up  to  a  bright  red 
heat  and  kept  at  such  temperature,  or  if  the  vapors  pro- 
duced at  a  relatively  low  temperature  are  passed  through 
intensely  heated  pipes  before  reaching  the  condenser  (Pet- 
tenkofer's  method  for  producing  illuminating  gas  from 
wood), — the  gas  produced  con  Ulna  a  considerable  ad- 
mixture of  luminiferous  hydrocarbons,  the  proportions  of 
methyl-alcohol,  acetone,  and  acetic  acid  get  less,  and  the 
Ur  proper  assumes  more  of  the  character  of  coal-gas  Ur 
(see  below).  Similar  observations  we  make  in  the  case  of 
coal.  About  1862  Wigan  cannel  coal  used  to  be  distilled 
industrially  at  low  temperatures  to  produce  "  light  oila." 
Schorlemmer  examined  these  and  found  them  to  consist 
chiefly  of  "  paraffins  "  (see  Paraffin)  from  C*H»  upwards. 
A  similar  result  is  obtained  with  ordinary  coal,  although 
in  its  case  the  "  bensols  "  are  more  largely  represented.  If 
we  distil  any  kind  of  coal  at  high  temperatures — i.e.,  in  the 
way  customary  for  illuminating-gas  making — the  distillablu 
part  of  the  tar  proper  consists  chiefly  of  benzene,  CtHt,  and 
benzene-derivatives,  i.e.,  bensols,  C«H(  -J-  nCHi ;  phenols, 
C«H«0,  and  homologies,  (C«Hj.wCH»)OH ;  amido-bodies, 
CeHsNH]  (aniline),  and  homologues;  condensed  benzols, 
such  as  naptbalene  CioHs  =  2CtH«  —  CtU« ;  anthracene,  (  nH» 
=3C«IU  —  I  ,11. ;  chryaene,Ci»His  =  4C«H4— CaHu.etc.  The 
paraffins  then  become  an  altogether  subordinate  feature. 

A  great  and  meritorious  research  of  Berthelot's  has 
thrown  considerable  light  on  the  chemical  mechanism  of 
dry  distillation.  As  found  by  him,  even  the  most  complex 
of  the  subsUnces  named  are  producible  by  the  interaction 
upon  one  another  of  a  few  bodies  of  very  simple  constitu- 
tion, or  even  one  or  other  of  these  by  the  mere  action  of  a 
high  temperature.  To  give  a  few  examples :  Marsh-gas, 
CHi,  when  passed  through  red-bat  tubes,  yields  defines, 
CiH«,  Calls,  C«H»,  etc.,  with  elimination  of  hydrogen,  Hi. 
The  same  CH«,  if  subjected  to  a  spark-current  (i.e.,  local 
application  of  intense  beat),  yields  acetylene  and  hydrogen, 
2CHi =C»Hr4-  3IIt,  and  the  acetylene  produced  passes  partly 
into  benzene,  C«H«=  SCiHi.  Ethylene,  GH«,  when  passed 
through  a  porcelain  tube  kept  at  a  moderate  red  heat, 
yields  benzene,  CtHs,  styrolene  =  phenyl-ethylene,  CtHt. 
Calls ,  naphthalene,  CioHa,  and  perhaps  also  ito  hydride, 
CioHio.-  Acetylene,  qua  potential  neocene,  and  ethylene 
yield  styrolene  and  hydrogen,  CaHs-f  C*H4  =  C«H*.CiHs -j- 
H»;  and  styrolene  plus  ethylene  yields  hydrogen  and  naph- 
thalene, CisHa. 

Benzol  at  a  high  temperature  loses  hydrogen,  and,  so  to 
say,  doubles  up  into  di-pbenyl,  CiiHw;  and  this  latter, 
when  heated  with  ethylene,  yields  anthracene,  Cj,H10l  and 
hydrogen,  CiiHio-j-  CiHi  =  Ci«Hio-f-  2Ht.  Conversely,  hy- 
drogen may,  so  to  say,  turn  out  its  equivalent  of  a  hydro- 
carbon ;  thus,  for  instance,  chrysene,  CuHu  -f-  SHt,  yields 
di-phenyl,  CitHto-f-  benzene,  CsH«. 

Pyrogenic  reactions  generally  are  reversible ;  thus,  any 
of  the  following  three  equations  is  correct,  whether  we 
read  it  from  the  left  to  the  right  or  from  the  right  to  the 
left: 

(8)  Ct<ii|a  +  25,-2311,  +  C.H.. 

Hence  no  single  pyrogenic  reaction  goes  to  the  end ;  if  it 
does  not,  so  to  say,  check  its  own  progress,  other  secondary 
reactions  set  in  and  do  so,  the  general  result  being  that 
ultimately,  but  in  general  slowly,  a  sUte  of  dynamic  equi- 
librium is  attained  in  which  a  set  of  synthetic  reactions  on 
the  one  hand  and  a  set  of  analytic  reactions  on  the  other 
compensate  one  another. 

Iruiuttrial  Working  of  Coal  Tar.1  —  Coal  Ur,  as  it  comes 
from  the  gas-works,  is  used  for  a  variety  of  purposes,  such 
as — (1)  for  fuel,  the  tar  being  made  into  a  spray  by  means 
of  a*  steam-injector  and  the  spray  kindled ;  (2)  for  the 
preservation  of  building  materials,  porous  stones,  and 
bricks,  etc. ;  (3)  for  making  roofing-felt  (in  1868  five-sixths 
of  the  9000  tons  of  Ur  produced  at  the  Berlin  gas-works 
was  thus  utilized ;  the  case,  however,  is  different  now) ;  (4) 
for  making  a  low  quality  of  lamp-black.  At  present,  bow- 
ever,  most  of  the  Ur  produced,  in  centres  of  industry  at 
least,  is  worked  up  by  distillation.  The  Ur  as  It  comes 
from  the  gas-works  is  allowed  to  rest  in  a  "pond  "  until  the 
Ur-water  (solution  chiefly  of  ammonia  and  certain  am- 
monia salts)  has  gone  to  the  top.  The  Ur  proper  is  then 
pumped  into  a  large  wrought-iron  still  (of  upright-cylinder 
form  preferably)  and  therein  subjected  to  distillation  over 
a  naked  fin;.  A  necessary  preliminary,  however,  is  the  re- 
moval of  the  unavoidable  remnant  of  water,  which  is  best 

1  For  wood  tar,  ace  Wood  Spirit  and  Vikeuar. 
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in  the  still  so  as  to 
the  water  to  rise  to  the  top 
out  by  an  overflow 
is  then  started.    It  in- 
of  volatile  product*, 
(including  sulphuretted 


n  vapor),  which  must  be 
danger  of  fire,  and  (2)  a 
id  distillate.   This  latter 


h 

it  more  fluid  and 

the  upper  s 
Up  at  the  side.  The  distil 
volvee  the  formation  of 
namely:  (1)  combustible 
hydrogen  and  bisulphide  of 
led  away  to  avoid  nuisance 
very  complex  liquid  or  semi-liquid 
is  collected  in  successive  fractions,  generally  in  this 
tier :  <  1 )  as  first  runnings,"  what  comes  over  at  tempera- 
tures below  106°  to  110°  C.  [221°  to  230'  F.J ;  (2)  as  '-light 
oils,"  at  temperatures  between  110°  and  210°  C.  1230°  to 
410°  P.] ;  (3)  as  "carbolic  oil,"  at  temperatures  between 
210°  to  .,4Q0  c  [410<,  to  4G4o  p_] .  (4)  M  «  creosote  oil,"  at 

temperatures  between  240°  to  270°  C.  [464°  to  518°  F.] ;  (5) 
as  anthracene  oil,  at  temperatures  above  270°  C.  [518°  P.]. 

In  the  earlier  part  of  the  "first  runnings  "  and  light-oil 
period  the  condenser  must  be  kept  cold  ;  towards  the  end 
it  mast  be  kept  warm  to  prevent  choking  by  solidified 
uapkthaleue.  In  practice,  the  operator  does  not  go  en- 
tirely by  the  boiling  point,  but  to  a  great  estout  by  the 
specific  gravity  of  the  distillate,  which,  in  general,  in- 
creases as  the  boiling  point  rises.  As  soon  as  a  drop  of  the 
last  runnings  floats  in  water  (exhibits  the  specific  gravity 
1),  the  "  light  oil "  is  supposed  to  be  over.  That  the  frac- 
tionation is  not  always  and  everywhere  effected  in  the 
same  way  needs  hardly  be  said.  If  the  manufacture  of 
carbolic  acid  is  aimed  at,  it  is  best  (according  to  Lunge)  to 
select  the  fraction  170°  to  230°  C.  [338°  to  446°  F.]  for  this 
purpose.  Naphthalene  boils  as  high  as  217°  [422°  F.], 
yet  a  deal  goes  into  this  carbolic-acid  fraction.  As  soon  aa 
nuphtbalene  begius  to  crystallise  out  largely  (on  cooling 
rn  a  sample  of  distillate),  the  carbolic  acid  may  be  prc- 
led  to  bo  over.  What  follows  uext  Is  put  aside  as  creo- 
i  oil,  until,  after  the  disappearance  of  the  naphthalene, 
a  new  solid  product,  namely,  anthracene,  begins  to  show 
itself.  With  any  tar  that  contains  a  remunerative  propor- 
tion of  anthracene,  the  anthracene  oil  is  the  most  valuable 
of  the  products,  as  the  raw  material  for  the  making  of 
artificial  alizarins. 

Supposing  the  anthracene  to  have  been  extracted  as 
completely  an  practicable,  the  residue  in  the  still  consist* 
of  "hard  pitch,"  a  viscid  black  fluid  which  on  cooling 
freeses  into  a  fragile  solid.  In  former  times  more  com- 
monly than  now  "  soft  pitch  "  used  to  be  produced  by  leav- 
ing more  or  leas  of  the  anthracene  oil  and  even  creosote  oil 
in  the  still.  At  the  end  of  the  anthracene  stage  of  the  dis- 
tillation it  is  as  well,  if  not  necessary,  to  help  the  very  high 
boiling  vapor  out  of  the  still  by  means  of  superheated 
steam,  and  to  keep  the  worm  at  100°  C.  [212°  F.j  to  prevent 
choking.  At  a  German  establishment  a  vacuum  is  used 
with  great  advantage. 

We  come  now  to  explain  briefly  how  the  several  fractions 
are  worked  up. 

The  pitch  (which  we  assume  to  be  "hard  pitch  ")  must 
be  run  off  hot  through  a  tap  at  the  bottom  of  the  still  and 
led  Into  a  low-roofed  and  well  closed-in  "  house,"  because 
it  would  take  Are  in  the  open  air.  After  it  has  cooled 
down  sufficiently  in  the  "  bouse,"  the  pitch  is  run  into 
pitch-holes  in  front  of  the  house  and  allowed  to  freeze 
there.  The  depth  of  pitch  in  a  hole  is  about  12  inches. 
The  solid  pitch  is  hacked  out  with  pickaxes  and  sent  into 
commerce,  A  superior  apparatus  for  tho  recovery  of  the 
pitch,  which  precludes  all  danger  of  conflagration  and 
many  inconveniences  of  the  ordinary  system,  has  been  de- 
vised for  the  Paris  gas-works  by  Regnault.1  Lunge  fonnd, 
from  many  distillations,  that  tar  from  the  midland  coun- 
ties yields  about  55  per  cent,  of  hard  pitch. 

Hard  pitch  is  used  chiefly  for  making  the  following.  (1) 
Asphalt. — Tho  pitch  is  fused  up — perhaps  in  the  still  which 
produced  it — with  the  requisite  proportion  of  creosote  and 
anthracene  oil,  previously  freed  from  their  valuable  com- 
ponents. Such  asphalt  is  used  for  street  paving,  i.e.,  ftiling 
up  thu  spaces  between  the  paving-stones,  and,  in  admixture 
with  sand  and  generally  more  or  less  of  natural  asphalt, 
for  the  making  of  footpaths  and  floorings  generally.  In 
Germany  it  serves  for  the  making  of  pipes  for  conveying 
acid  liquids  in  works  and  chemical  laboratories,  etc  End- 
less hemp-paper  is  soaked  in  liquefied  asphalt  and  wound 
spirally  around  an  iron  core,  previously  smeared  over  with 
soft  soap,  iu  about  100  layers.  The  whole  is  then  exposed 
to  strong  pressure  while  still  hot,  and  is  separated  from  the 
core  after  being  allowed  to  cool.  Such  pipea  stand  almost 
any  kind  of  acid,  bnt  they  must  not  be  used  for  hot  liquids. 
(2)  Vamithe*. — The  pitch  is  dissolved  in  suitable  tar  oils,— 
creosote  oil  for  a  lower  and  light  oil  for  a  higher  quality. 

1  It  Is  described  in  I.unge'i  Treatitc  im  the  DMitlatinn  of  Q*il  Tar, 
London.  1882,  to  which  this  article  is  largely  indebted. 


frequently  than  now  pitta 
ing  it  to  a  special  fist  still 


(3)  Cbfce\-In 
was  made  into  coke  by 

and  distilling  aa  long  as  any  volatile  products  came  oft 
The  coke  which  remains  is  a  very  pure  and  consequently 
valuable  fuel.  (4)  Lamp-War*  (as  a  last  resource,  if  do 
other  mode  of  utilisation  is  practicable).— The  pitch  U  sub- 
jected to  partial  combustion  on  hot  iron  plates  and  tho 
smoke  conveyed  into  chambers  to  deposit  its  carbon.  The 
yield  is  about  40  per  cout. 

Anthracene  Oil.— The  oil  is  allowed  to  stand  cold  for  a 
week  or  ao  until  the  anthracene  has  crystallized  out  at 
completely  as  possible.  The  mother-liquor  is  then  elimi- 
nated, the  bulk  by  means  of  a  filter-press,  the  rest,  at  * 
higher  than  the  ordinary  temperature,  by  hydraulic  pres- 
sure. The  crude  product  includea  far  more  than  half  its 
weight  of  impurities— phenanthrene,  paraffin,  naphthalene, 
etc  To  remove  these  as  far  as  possible,  the  crude  anthra- 
cene is  ground  up  and  treated  with  petroleum  spirit  t  boil- 
ing at  70°  to  1005  C.  [158°  to  212"  F.J)  or  coal  tar  naphtha 
(120°  to  190°  C.  [248°  to  374°  F.]),  in  which  real  anthracene 
is  relatively  insoluble.  The  insoluble  part  is  separated  by 
filtering  arrangements  and  presses  (so  constructed  as  to 
avoid  danger  of  fire),  and  at  last  sublimed,  more  with  the 
view  of  bringing  it  into  a  customary  convenient  form  than 
with  the  object  of  effecting  further  purification.  Such  final 
anthracene  may  contain  50  to  05  per  cent,  of  pure  substance. 
The  only  reliable  method  for  determining  its  strength  is  to 
convert  a  known  weight  into  anthraquinone,  CwHnOi,  by 
boiling  it  with  a  glacial  acetic  acid  solution  of  chromic 
acid,  separating  out  the  quinone  by  diluting  with  water, 
collecting  and  weighing  the  product.  One  part  of  quinone 
corresponds  to  0.8558  of  anthracene. 

Crtotote  Oil  is  either  used  as  it  is  for  pickling  timber, 
softening  of  pitch,  etc.,  or  else  redistilled  to  extract  from  it 
what  there  is  of  anthracene  oil  and  carbolic  acid  oil,  which 
are  worked  up  with  the  respective  principal  quantities. 

Carbolic  Oil.— Assuming  this  oil  to  have  been  collected  im 
it  should  be  if  intended  for  the  making  of  carbolic  acid) 
between  170°  and  230°  [338°  and  446°  F.],  the  process  of 
extraction  is,  briefly,  aa  follows:  The  oil  is  mixed  with  a 
suitable  proportion  of  caustic-aoda  lye  (ascertained  by  an 
assay)  in  an  iron  veascl  at  40°  to  50s C.  [104°  to  123°  P.]. 
Charles  Lowe  recommends  lye  of  1.34  sp.  gr.,  diluted  with 
water  to  five  times  its  volume.  After  settling,  theaqoeow 
layer  is  withdrawn  into  a  lead-lined  vessel,  and  the  sods 
supersaturated  by  sulphuric  acid.  Crude  carbolic  acid  rises 
to  the  top  as  au  oil,  and  is  withdrawn  to  bo  sold  as  such  or 
purified.  See  Carbolic  Acid. 

Naphthalene  abounds  iu  the  oil  left  after  extraction  of  the 
carbolic  acid  by  caustic  soda  and  in  the  more  volatile  frac- 
tions of  the  creosote  oil.  From  those  it  separates  out  loot 
completely),  on  standing,  in  crystals.  These  arc  collected 
best  i  n  a  fil  ter  preat^and  then  subjected  to  hydraulic  pressure 
to  force  out  the  rest  of  the  mother-liquor.  The  erode 
naphthalene  thus  obtained  contains  an  impurity  which 
causes  it  to  become  red  on  standing  in  the  air.  To  remove 
it,  the  crude  product  is  mixed  with  5  to  10  per  cent,  of  vitriol 
of  at  least  1.7  sp.  gr.,  at  a  moderate  heat  (addition  of  a  little 
biuoxide  of  manganese  is  an  improvement,  Lunge):  it  is 
then  washed,  first  with  water,  then  with  dilute  alkali,  and 
lastly  again  with  water,  to  be  ultimately  distilled  or  sab- 
limed.  In  the  latter  case  it  is  obtained  in  the  form  of  thin 
colorless  plates  of  great  beauty.  It  fuses  at  80°  C.  [176°  F.] 
and  boils  at  217°  C.  [423°  P.].  Naphthalene  is  used  largely 
iu  the  making  of  certain  tar  colors,  such  aa  Manchester 
yellow,  Ct»H»(  NOj^7,  and  the  beautiful  scarlets  and  crimsoo<< 
made  by  the  "farbwerke  "  in  Hochst,  Germany ;  these  Utter 
are  diazo-com pounds  derived  from  0-naphthol,  Ch>Ht(OH  . 
Coal  gas,  if  impregnated  at  a  suitable  temperature  with 
naphthalene  vapor  Immediately  before  issuing  from  the 
burner,  gains  greatly  in  luminosity.  This  is  the  principle 
of  the  "  a! bo-carbon  "  gas  lamps. 

First  RKnningi  and  IAght  Oil. — Theae  may  be  aaid  to  in- 
clude all  the  industrially  valuable  "  bensols  "  (taking  "ben- 
sol  "  as  a  generic  term  for  benzol  or  ben  sine  itself  and  iu 
|  higher  homologues,  GsH*,  OiHs,  CeHio,  etc.).  As  the  distiller 
in  moat  cases  does  not  aim  at  an  actual  separation  of  all  the 
.  individual  bensols  from  one  another,  but  at  the  production 
'  of  certain  bensol  mixtures  demanded  by  the  trade,  the  mode 
!  of  working  may  assume  a  great  variety  of  forms;  yet  the 
I  first  aim  in  all  cases  is  the  same,  being  the  elimination  of 
•  all  the  non-benzol  from  the  given  oil  or  oils.    For  this  pnr- 
.  pose  the  light  oil  is,  as  a  role,  subjected  to  a  preliminary 
fractionation  over  a  naked  fire  to  split  it  up  into  fractious 
Ht  to  be  worked  for  (crude)  bensol  (C«Hi  and  OtHs),  f°r 
carbolic  acid  (CtllsOt,  and  to  be  incorporated  with  the 
creosote  oil  respectively  ;  the  carbolic  acid  ia extracted,  and 
I  the  creosote-oil  part  put  aside,  aud  thus  one  or  more  mix- 
tures of  "  benzols"  are  obtained. 

1    The  first  runnings  contain  the  bulk  of  the  benzine.  CsH*. 
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»ad  a  little  of  its  higher  homologues,  associated,  however, 
with  bisulphide  of  carbon,  low-boiling  oleflnea,  G>H«w, 
tnces'of  carbolic  acid,  etc.  To  remove  these  impurities  as 
bras  possible,  the  oil  is  thoroughly  agitated  with  concen- 
trated oil  of  vitriol  (which  takes  up  the  impurities  except 
the  bisulphide  of  carbon),  and  the  ''dirty"  acid  allowed  to 
wttle  oat.  The  acid  ia  then  withdrawn  as  neatly  as  possi- 
ble, tnd  the  residual  oil  washed,  first  with  water,  then  with 
dilute  caustic  soda,  and,  lastly,  again  with  pure  water.  The 
wished  oil  then  is  subjected  to  a  prelim  inary  fractionation 
br  distillation  over  a  naked  dame  in  the  "crude  benzol 
rill." 

The  several  mixed  benzols  obtained  are  subjected  finally 
W  a  further  fractionation  in  stills  worked  with  steam,  to  be 
divided  into  mixed  products  known  by  specific  names  in 
commerce.  But  these  we  cannot  possibly  consider  here. 
We  will  rather  give  an  idea  of  the  way  in  which  the  several 
chemical  species  (benzene,  toluene,  etc.)  are  being  isolated 
ins  state  of  approximate  purity  to  meet  the  demands  of 
the  tar-color  industry.  To  do  so  even  for  one  named  cotn- 
-nacnt  by  means  of  ordinary  stills  would  require  an  endless 
Dumber  of  fractional  distillations.  The  work  is  very  ma- 
terially shortened  if,  as  proposed  by  Mansfield  long  ago,  WO 
combine  the  still  with  an  Inverted  condenser  (still-head, 
iJcpblegmator!,  inserted  between  the  still  and  the  worm, 

ke«cp  that  intermediate  condenser  at  a  suitable  constant 
temperature,  so  that  all  the  less  volatile  part  of  the  vapor 
is  recondenaed  and  sent  back  to  the  still.  An  excellent 
»;  ;-u-atu«  of  this  kind  was  constructed  and  worked  success- 
fully by  Coupier.  His  apparatus  consists  of  three  parts, 
vis.:  <1)  a  still  heated  by  mesas  of  a  coil  of  close  steam 
p:pts;  :i)  a  columnar  rectifier — "colonnen-apparat,"  as  the 
iJrrniatis  call  it, — which  communicates  with  the  still,  and 
which  is  divided  into  many  compartments  by  horizontal 
-*pta  so  contrived  that  the  vapor  in  passing  from  a  compart- 
ment to  the  next  higher  one  must  bubble  through  the  liquid 
a>nden«ed  there  from  preceding  vapor, — an  overflow  pipe, 
trapped  below  by  condensate,  hindering  accumulation  of 
the  liquid  in  any  compartment  beyond  a  certain  level ;  (3) 
%  constant  temperature  still-head,  consisting  of  a  succession 
of  communicating  ring-shaped  tubes,  which  are  immersed 
ia  s  bath  of  water  or  molten  paraffin  kept  at  a  prescribed 
roratsnt  temperature.  Only  the  most  volatile  part  of  the 
rapor  survives  as  such  in  the  columnar  rectifier,  the  degree 
of  its  volatility  depending,  of  course,  other  things  being 
equal,  on  the  rate  at  which  we  distil.  This  most  volatile 
part  suffers  partial  condensation  at  the  prescribed  tempera- 
lore  in  the  still- head  •  the  condensed  parts  are  sent  back  to 
compartments  of  the  '*  column  "  by  pipes  bent  Into  the  shape 
of  a  (I  at  the  point  where  they  Join  the  "  column  "  so  as  to 
prevent  vapor  from  entering  them.  The  uncondensed  vapor 
joes  to  the  worm,  and  is  condensed  as  usual. 

To  prepare  benzine,  the  still-head  la  kept  at  60°  to  70°  C 
[1<0°  to  158°  F.J  At  first  a  mixture  of  low-boiling  bodies 
•ad  benzine  goes  over,  which  is  rejected,  but  soon  pure 
benzol  follows  and  continues  until  almost  all  this  component 
has  distilled  over.  The  benzol  obtained  boils  between  80° 
sod  82°  C.  [176°  and  180°  P.],  and  consequently  is  practically 
pore.  In  order  now  to  extract  the  toluene,  O7H*,  we  raise 
the  temperature  of  the  still-head  to  100°  C.  [212°  F.].  A 
v-uall  quantity  of  a  mixture  of  benzene  and  toluene  follows, 
which  is  rejected.  After  it  comes  a  continuous  distillation 
of  almost  pare  toluene,  boiling  at  110°  to  112°  C.  [230°  to 
234°  F.].  In  a  similar  manner  (relatively)  pure  xylene, 
C*Em  boiling  point  137°  to  140°  (278°  to  284,f P.],  and  tri- 
methyl-benzene,  CsHu,  boiling  point  148°  to  150°  [298°  to 

F.],  can  be  extracted  successively :  but  the  process  be- 
comes trouMesonio  with  anything  above  toluene  on  account 
of  the  high  temperatures  involved  for  still  and  still-head. 
Coupler's  apparatus  is  now  superseded  by  other  construc- 
tions, but  they  all  work  on  the  same  principle,— that  of 
the  (bffey  still,  as  used  for  the  rectifying  of  spirit  of 
wine. 

Pore  benzene,  toluene,  and  xylene  are  used  largely  for 
of  tar-colors.   The  following  (and  other) 
directly  from  the  light  oil  or  first 
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No.  4  serves  for  enriching  coal-gas  and  adding  to  its 
liralniferous  power.  No.  5  for  varnishes,  No.  6  for  feeding 
primitive  lamp*  used  in  the  open  air,  where  smoke  is  no 
objection. 

The  following  percentage  table  for  the  tar  from  the  Ber- 
lin gas  works  (given  in  Ckemitdu  Industrie  for  1878)  gives  an 
Vol.  XXIII.-11M 


idea  of  the  quantitative  composition  of  this  most  complex 
material : 

Benzol  (including  toluol,  etc.)  _   0.80 

Higher  benzoU   0.60 

Crystall  i«ed  carbolic  acid   0.20 

Creo*ol  for  disinfecting  purposes   0.30 

Naphthalene   8.70 

  5  «> 

Creosote  oil   24.00 

Anthracene  (pure)   03) 

Pitch   m.oo 

Water  and  luse...„  _   15.21) 

(J.  PA.— W.  ©.) 

TARAI,  a  British  district  in  the  Kum&un  division 
of  the  lieutenant-governorship  of  tho  North-West 
Provinces  and  Oudb,  India,  lying  between  28°  51'  and 
29°  307  N.  lat  and  78°  46'  and 79°  47'  E.  long.  It 
contains  an  area  of  938  square  miles,  and  is  bounded 
on  the  N.  by  the  Khumaun  Bbabar,  on  the  E.  by 
Nepal  and  Pilibhit  subdivision  of  Barcilly  district,  on 
the  S.  by  the  districts  of  Bareilly  and  Morudabdd  and 
the  native  state  of  Ram  pur,  and  on  the  W.  by  Bijnaur. 
Tlie  headquarters  of  the  district  are  at  Nairn  Tal. 
Tarsi  ("moist  land  ")  consists  of  a  long  narrow  strip 
of  country  running  for  about  90  miles  east  and  west 
along  the  foot  01  the  Himalayas,  with  an  average 
breadth  of  about  1 2  miles.  At  its  northern  edge,  where 
the  waterless  forest  tract  of  the  Bbabar  ends,  a  series 
of  springs  burst  from  the  surface,  and  these,  increasing 
and  uniting  in  their  progress,  form  the  numerous 
streams  that  intersect  the  Tarai.  The  Dcoha  is  the 
great  river  of  the  Tumi  proper,  and  is  navigable 
at  Pilibhit  Elephants,  tigers, bears,  leopards,  hyaenas, 
and  other  wild  animals  are  found  in  the  district.  The 
climate  is  normally  bad,  but  improvement  is  gradually 
following  the  spread  of  sanitary  measures. 

According  to  the  census  of  1681  the  population  was  206,- 
993  (113,315  males  and  93,678  females).  Hindus  numbered 
131,96<J  and  Mohammedans  74,982.  The  only  town  with  a 
jtopulation  exceeding  10,000  1m  Kastpur,  with  14,667  inhabi- 
tants. The  whole  tendency  of  tho  population  is  to  agricul- 
tural and  not  to  urban  life.  The  total  area  under  crop  in 
1884-85  was  254,288  acres,  of  which  rice  occupied  92,186 
acres,  wheat  54,627,  and  other  food  grains  80,304  acres. 
There  are  uo  manufactures  worthy  of  note,  and  the  chief 
trade  is  the  export  of  grain.  The  gross  revenue  in  1884-85 
amounted  to  £42,048  [$204,353.28],  the  land  yielding  £35,507 
[$172,561,02].  The  Tarai  came  under  British  rule  at  the 
time  (lb02)  when  Iiohilkhnnd  was  ceded  to  the  East  India 
Company.  The  Government  is  said  to  have  looked  with 
indifference  on  this  uninviting  tract,  but  since  1831,  when 
the  revenue  settlements  were  revised ,  this  reproach  has  been 
less  deserved.  With  an  improved  system  of  enihnnkments 
and  irrigation  in  1851,  the  formation  of  the  Tarai  into  a 
separate  district  in  1861,  and  its  complete  subjection  to 
Kumsun  in  1870,  the  moral  and  material  history  of  this 
tract  has  greatly  improved. 

TARANTO.   See  Tarentum. 

TARANTULA.  The  tarantula  (Lycom  tarantula) 
belongs  to  the  mining  section  of  the  family  Lycosidas 
or  Wolf  Spiders.  Its  cephalothorax  is  dorsally  of  a 
brownish  gray  color,  whilst  the  abdomen  is  more 
distinctly  brown,  and  marked  with  either  two  or  three 
pairs  of  triangular  black  spots  above  the  apex  of  the 
triangles  pointing  backwards.  One  of  the  most  strik- 
ing specific  characteristics  of  this  spider  is  a  large 
circular  black  spot  which  covers  the  anterior  ventral 
half  of  the  abdomen,  the  remainder  of  this  surface 
presenting  an  ocbreous  hue.  The  largest  species  docs 
not  exceed  ]  inch  in  length.  The  eight  eyes  are 
arranged  in  three  transverse  rows,#  the  anterior  con- 
taining four  small  eyes,  while  behind  this  two  pairs 
of  larger  eyes  are  arranged  in  two  rows,  the  eyes  of 
the  hindermost  row  having  between  them  a  wider  in- 
terval than  the  first  pair. 

The  tarantula  is  widely  distributed  in  southern 
Europe,  round  the  shores  of  the  Mediterranean.  It 
occurs  throughout  Spain  and  is  found  in  southern 
France,  and  extends  into  Asia.  In  Italy  it  is  said  to 
be  especially  common  in  Apulia,  round  the  town  of 
Taranto,  from  which  place  the  name  of  this  spider  is 
usually  derived.    A  species  has  also  been  described 
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from  northern  Africa.  It  is  usually  to  be  found  in 
dry  pieces  of  waste  land  exposed  to  the  sun.  It  lives 
in  an  underground  passage,  which  it  digs  for  itself 
and  lines  with  its  web.  These  passages  are  round  in 
section,  and  sometimes  an  inch  in  diameter,  and  may 
extend  to  a  depth  of  a  foot  or  more  below  the  surface. 
The  tube  first  descends  vertically  for  some  inches,  then 
bends  at  an  obtuse  angle,  becoming  vertical  again  near 
its  closed  end.  The  tarantula  takes  up  its  position  at  the 
first  bend,  where  it  can  command  the  entrance,  on  the 
lookout  for  prey.  In  some  cases  the  tube  is  prolonged 
above  the  surface  of  the  earth  by  the  formation  of  a 
small  funnel,  built  up  of  fragments  of  wood  and  earth, 
and  lined  like  the  walls  of  the  tunnel  by  the  web. 
The  females  show  considerable  maternal  care  for  their 
offspring,  and  sometimes  sit  upon  their  egg  sacs;  and 
the  species,  although  somewhat  fierce  and  combative 
amongst  themselves,  are  capable  of  being  tamed. 

Takantisk.  The  tarantula  has  Riven  ita  name  to  one 
of  those  dancing  manias  which  overspread  Europe  during 
the  Middle  Ages.  The  bite  of  the  spider  threw  the  sufferer 
into  a  depressed  state  of  melancholy,  accompanied  by 
various  nervous  disorders.  The  condition  was  accompa- 
nied by  an  increased  sensibility  to  the  power  of  music. 
The  excitement  of  the  nervous  system  amounted  in  some 
cases  almost  to  insanity.  The  symptoms  of  the  patient 
seem  to  have  varied  a  good  deal  with  the  character  of  the 
individual  attacked  :  the  most  common  were  a  lividity  of 
the  body,  icy  coldness,  great  depression,  nausea,  sexual 
excitement,  and  loss  of  sight  and  hearing.  The  only 
means  of  arousing  the  sufferer  from  the  lethargy  into 
which  he  sank  was  music.  Under  the  influence  of  this  he 
awoke  as  it  were,  and  commenced  moving  rhythmically, 
then  began  to  dance,  and  continued  increasing  the  rapidity 
of  the  motion  until  he  fell  exhausted  to  the  ground.  By 
this  means  it  was  considered  that  the  poison  of  the  taran- 
tula was  distributed  through  the  system  and  worked  out 
through  the  akin.  If  the  music  ceased  whilst  the  patient 
was  dancing,  he  at  once  sank  back  i  nto  the  state  of  lethargy 
from  which  he  had  been  aroused,  but  when  thoroughly  ex- 
hausted he  generally  awoke  relieved  and  cured  at  least  for 
a  time.  This  dancing  mania  became  contagious:  one  per- 
son caught  it  from  auother  quite  independently  of  the  bite 
of  the  tarantula,  and  in  this  way  whole  district*  became 
affected.  One  of  the  most  peculiar  characteristics  was  the 
attraction  that  bright  pieces  of  metal,  or  brilliant  pieces  of 
color,  exercised  over  the  imagination  of  the  dancers. 
This  was  particularly  marked  in  the  later  history  of  the 
disease.  Each  sufferer  apparently  admired  one  particular 
hue,  the  sight  of  which  seemed  to  cause  him  the  greatest 
rapture.  Bed  was  a  very  general  favorite,  though  this 
color  threw  St.  Vltus's  dancers  into  a  frensy  of  rage; 
green,  yellow,  and  other  colors  also  had  numerous  ad- 
mirers. Other  colors,  on  the  contrary,  they  detested,  and 
attempted  to  destroy  articles  of  tho  obnoxious  shade. 

In  marked  contrast  to  the  effect  produced  by  hydro- 
phobia, tarantism  appeared  to  evoke  in  its  victims  an  in- 
tense longing  for  the  sea,  into  which  at  times  they  would 
precipitate  themselves;  at  all  timos  they  seemed  to  prefer 
the  vicinity  of  water,  sometimes  carrying  globes  of  this 
fluid  whilst  dancing. 

In  ita  origin  tarantism  appears  to  have  been  contempo- 
raneous with  the  St.  Vitus  s  dance  of  Germany.  It  first 
appeared  towards  the  end  of  the  14th  century'iu  Apulia; 
thence  it  spread  gradually  throughout  Italy,  aud  reached 
its  height  during  the  17th  century,  by  which  time  the 
dancing  manias  of  the  North  had  already  died  out.  It 
affected  not  only  inhabitants  of  the  country  but  foreigners 
visiting  it;  age  appears  to  have  had  no  saving  influence; 
children  and  old  people  alike  commenced  dancing  at  the 
sound  of  the  tarantella,  but  as  a  rule  women  were  more 
susceptible  than  men.  From  the  17th  century  onwards  it 
has  gradually  declined,  and  is  now  practically  unknown, 
the  only  relic  of  it  being  the  graceful  dance  of  southern 
Italy  called  the  tarantella.  The  bite  of  the  tarantula  is 
painful  bnt  not  dangerous,  and  the  real  cause  of  the  ph 
nomena  described  abovu  must  be  sought  in  the 
epidemic  prevalence  of  an  hysterical  condition. 
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TARARE,  on  the  Turdine,  a  manufacturing  town 
of  France,  and  the  second  most  populous  in  the  de- 
partment of  Rh6ne,  is  25  miles  northwest  of  Lyons. 
Within  a  circle  drawn  25  or  30  miles  from  the  town 
more  than  60,000  workmen  are  employed,  and  the 


value  of  the  textile  fabrics  produced  exceeds  £6X10,(10(1 
[$2,916,000]  per  annum.  Tarlatans  are  made  in 
Tarare  on  more  than  3000  Jaoquard  looms.  The 
manufacture  of  Swiss  cotton  yarns  and  crochet  em- 
broideries was  introduced  at  the  end  of  last  century; 
in  the  beginning  of  the  19th,  figured  stuffs,  openworks, 
and  zephyrs  were  first  produced.  The  manufacture 
of  silk  plush  for  hats  and  machine-made  velvets, 
which  was  set  up  a  few  years  ago,  now  employs  2900 
workmen  and  500  girls,  the  latter  being  engaged  in 
silk  throwing  and  winding.  There  are,  Desides,  fcrar 
or  five  dyeing  and  printing  establishment^  and  silk 
looms  working  for  the  Lyons  trade.  An  important 
commerce  is  carried  on  in  corn,  cattle,  linen,  hemp, 
thread,  and  leather.  In  1886  the  population  was 
11,848  (commune  12,980). 

Till  1756,  when  Simonnet  introduced  the  manofsctore 
of  muslins  from  Switserland,  Tarare  lay  unknown  among 
the  mountains.  On  the  old  castle  to  which  the  town  owes 
ita  origin  may  be  seen  the  arms  of  the  family  of  Albon. 

TARASCON,  a  town  of  France,  in  the  department 
of  Bouches-du-Rh6ne,  is  situated  on  the  left  bank  of 
the  Rhone,  opposite  Beaucaire,  with  which  it  is  con- 
nected by  a  suspension  and  a  railway  bridge.  It  is  on 
the  Lyons  and  Marseilles  Railway.  156  miles  south  of 
the  former  town.  The  church  of  St.  Martha,  built  in 
1187-97  on  the  ruins  of  a  Roman  tcm pie,  rebuilt  in 
1379-1449,  has  a  Gothic  spire,  and  many  interesting 
pictures  in  the  interior,  which  is  of  fairly  pure  Pointed 
architecture.  Of  the  original  building  there  remain  a 
porch,  aud  a  side  portal  with  capitals  like  those  of  St 
Trophimus  at  Aries.  The  former  leads  to  the  crypt, 
where  are  the  tombs  of  St  Martha  and  Louis  II 
king  of  Provence  The  castle,  picturesquely  situated 
on  a  rock,  was  begun  by  Count  Louis  II.  in  the  14th 
century  and  finished  by  King^  Rene*  of  Aniou  in  the 
15th.  It  contains  a  turret  stair  and  a  chapel  entrance, 
which  are  charming  examples  of  1 5th-century  archi- 
tecture, and  fine  wooden  ceilings.  It  is  now  used  as » 
prison.  The  civil  court  of  the  arrondissement  of  Aries 
is  situated  at  Tarascon,  which  also  possesses  a  com- 
mercial court,  a  hotel  de  ville,  and  fine  cavalry  bar- 
racks. Hats,  and  the  so-called  Aries  sausages,  are 
made  here.  The  population  in  1886  was  6647  (com- 
mune 9314). 

Tho  town  wakes  up  for  the  fair  of  Beaucaire  and  the  fet* 
of  La  Tarasqne,  the  latter  in  celebration  of  St.  Martha's 
deliverance  of  the  town  from  a  legendary  monster  of  that 
name.  King  Rend  presided  in  1469,  and  grand  exhibitions 
of  costume  and  strange  ceremonies  take  place  daring  the 
two  days  of  the  festival.  Tarascon  was  originally  a  settle- 
ment of  the  Miutsaliota,  built  on  an  island  of  the  Rhone. 
The  mediaeval  castle,  where  Pope  Urban  II.  lived  in  1096, 
was  built  on  the  ruins  of  a  Roman  enstrum.  The  iohsb- 
itants  of  Tarascon  preserved  the  municipal  institutions 
granted  them  by  tho  Romans,  and  of  the  absolute  power 
claimed  by  the  counts  of  Provence  they  only  recognised  the 
rights  of  sovereignty.  Tarascon  played  a  bloody  part  in  the 
White  Terror  of  1815. 

TARAXACUM  is  the  name  usually  applied  in  medi- 
cal practice  to  the  common  dandelion  ( Taraxacum 
officinale,  Wiggers).  The  DANDELION  (q.  v. )  is  a  plant 
of  the  northern  hemisphere,  extending  to  the  Arctic 
regions,  and  is  cultivated  in  India.  The  preparations 
chiefly  employed  are  the  fluid  extract,  the  preserved 
juice  of  the  root,  or  succus,  and  the  solid  extract 
The  dried  and  roasted  root,  mixed  with  ground  coffee, 
is  often  sold  under  the  name  of  dandelion  coffee  for  use 
as  a  beverage.  The  root  is  most  bitter  from  March  to 
July,but  the  milky  juice  it  contains  is  less  abundant  in 
the  summer  than  in  the  autumn.  For  this  reason,  the 
extract  and  succus  are  usually  prepared  during  the 
months  of  September  and  October.  After  a  frost  a 
change  takes  place  in  the  root,  which  loses  its  bitter- 
ness to  a  large  extent    In  the  dried  state  the  root  will 

I  not  keep  well,  being  quickly  attacked  by  insects.  Ex- 
ternally it  is  brown  and  wrinkled,  internally  white, 

I  with  a  yellow  centre  and  concentric  paler  rings.   It  « 
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2  inches  to  afoot  long,  and  about }  to  }  ineh  in  diam- 
eter. The  juioe  when  first  exuded  is  bitter  and  neutral, 
but  oo  exposure  to  the  air  soon  acquires  an  acid  reac- 
tioo  and  a  brown  tint,  coagulating  and  depositing  a 
complex  substance,  to  which  the  name  of  "  leonto- 
jooiura  "  has  been  given.  From  this  deposit  a  bitter 
principle,  "  taraxacin,"  and  an  acrid  crystalline  sub- 
mace,  "taraxacerin,"  soluble  in  alcohol,  have  been 
obtained,  but  to  which  of  these  the  medicinal  proper- 
ties are  due  is  not  known.  In  autumn  the  root  con- 
tains about  24  per  cent,  of  inulin,  but  in  summer 
barely  2  per  cent.  When  the  juice  has  fermented, 
manniteis  found  in  it  Taraxacum  is  chiefly  employed 
u  a  stimulant  tonic  in  hepatic  disorders.  In  some 
cases  it  acts  as  a  cholagogue  and  mild  aperient,  and  in 
i  a  diuretic. 


The  root*  of  other  Composite  plants  are  sometimes  gath- 
ered by  careless  collectors  for  dandelion,  especially  that  of 
LnmioAun.  hupuim  (L ).  The  root  of  this  plant  is  tough  when 
fash,  and  rarely  exudes  any  milky  juice.  The  flowers, 
moreover,  have  feathery  pappus,  while  in  the  dandelion  it 
bumple. 

TARBES.  a  town  of  France,  chef-lieu  of  the  de- 
partment of  Hautes- Pyrenees,  is  situated  on  one  of  the 
most  beautiful  plains  of  France,  on  the  left  bank  of  the 
Adour,  streams  from  which  are  conducted  through  all 
puts  of  the  town.   The  lines  of  railway  from  Paris  to 
rierrefitte  and  from  Toulouse  to  Bayonne  cross  here. 
Among  the  many  gardens  and  open  spaces  for  which 
Tarbes  is  distinguished  is  the  Massey  garden  (36  acres), 
ri»en  to  his  native  town  by  a  Versailles  official  of  that 
name,  in  which  his  statue  faces  the  town  museum, 
founded  by  the  collector  Achille  J ubinal.    The  varied 
collections  include  Roman  remains,  and  specimens  of 
the  fauna  and  flora  of  the  Pyrenees.    The  architecture 
of  the  cathedral  is  heavy  and  unpleasing,  but  the 
cupola  of  the  transept  (14th  century),  the  modem  glass 
in  the  12th  century  apse,  and  a  rose  window  of  the 
13th  century,  in  the  north  transept,  are  worthy  of 
notice.    The  Carmelite  church  has  an  interesting 
steeple,  and  there  are  the  ruins  of  a  chapel  and  cloister, 
and  Roman  remains  in  the  garden  of  the  former  epis- 
copal palace,  now  occupied  by  the  prefecture.  The 
municipal  buildings,  with  the  public  library  (22,000 
volumes),  the  lyceum,  the  court  of  justice,  and  the 
Wracks  (which  are  large  and  fine)  may  also  be  men- 
tioned among  the  public  buildings.   The  garrison  and 
artillery  establishments,  the  latter  associated  with  an 
arsenal  and  large  workshops,  have  considerable  im- 
portance.    Other  industrial  establishments  are  a 
foundry,  machine  manufactory,  felt  and  woollen  fac- 
tories, and  wool  and  flax  spinning  mills.    Paper,  lace, 
knitted  goods,  carriages,  and  leather  are  also  made 
here,  ana  marble  from  the  Pyrenees  is  prepared  for 
the  market.    There  are  important  fairs  and  markets, 
particularly  for  horses,  as  Tarbes  is  a  well-known  centre 
for  a  special  breed  of  light  horses,  its  stad  being  the 
most  important  in  the  south  of  France.   The  popula- 
tion of  the  town  was  24,882  in  1886. 

Tarbes,  a  mere  rims  in  the  time  of  Gregory  of  Tours,  rose 
into  importance  after  the  destruction  of  the  ancient  Aqui- 
tanian  town  of  Turha.  The  seat  of  the  bishopric  waa  trans- 
ferred to  it  about  the  9th  century,  when  a  castle  was  also 
built.  Raymond  I.,  towards  the  middle  of  the  10th  century, 
rebuilt  the  town,  fortified  it,  and  made  it  the  capital  of  the 
county  of  Bigorre.  The  English  held  the  town  from  1360 
to  1408.  In  1569  Tarbes  was  burnt  by  Montgomery,  and 
the  inhabitants  were  driven  out.  This  happened  a  second 
time,  bat  in  August,  1570,  the  peace  of  St.  Germain  allowed 
the  inhabitants  to  return  to  the  grass- grown  streets.  Sub- 
sequently Tarbes  was  four  times  taken  and  re-taken,  and  a 
number  of  the  inhabitants  of  Bigorre  were  forced  to  take 
■  ''■<•-  >n  Spain,  but  in  not  the  members  of  the  League  were 
•  ■  lily  expelled.  The  English,  nnder  Wellington,  gained  a 
victory  over  the  French  near  Tarbes  in  1814.  Tbeopbile 
tiauUer  was  born  here  in  1811. 

TARENTUM,  or  Taras.  now  Taranto,  a  famous 
Greek  city  of  southern  Italy,  situated  on  the  north 
o  ul  of  the  bay  of  the  same  name,  at  the  entrance  of 


the  only  secure  port  on  the  gulf.  This  port,  now 
called  the  Mare  I\ccolo,  is  a  bay  1G  miles  in  circuit, 
landlocked  by  a  low  rocky  peninsula.  The  entrance  is 
so  narrow  that  it  is  crossed  by  a  bridge  of  seven  arches ; 
it  was  already  bridged  in  Strabo's  time.  The  modern 
town,  in  the  province  of  Lecce,  which  is  the  see  of  an 
archbishop  and  had  in  1881  a  population  of  26,611-, 
stands  on  the  peninsula,  which  is  now  rather  an  island, 
the  isthmus  connecting  it  with  the  mainland  having 
been  cut  through  for  defence  by  Ferdinand  I.  The 
ancient  citadel  occupied  the  same  site,  but  the  city  in 
its  best  days  was  much  larger,  traces  of  the  walls  being 
visible  about  2  miles  from  the  gates  of  the  modern 
town.   The  remains  of  antiquity  are  inconsiderable. 


Tarentum  was  a  Spartan  colony  founded  about  the  close 
of  the  8th  century  B.C.  (  Jerome  gives  the  date  708)  to  relieve 
the  parent  state  of  a  part  of  its  population  which  did  not 
possess,  but  claimed  to  enjoy,  full  civic  rights.  Legend 
represents  these  Parthenim  (so  they  are  called)  as  Spartans 
with  a  stain  on  their  birth,  but  the  accounts  are  neither 
clear  nor  consistent,  and  the  facts  that  underlie  them  have 
not  been  cleared  up.  The  Greeks  were  not  the  first  settlers 
on  the  peninsula ;  recent  excavations  have  brought  to  light 
signs  of  a  pre-Hellenic  trading  place,  and  the  name  of  Taras- 
may  be  older  than  the  colony.  To  the  Greeks  Taras  was  a 
mythical  hero,  son  of  Neptune,  and  he  is  sometimes  con- 
founded with  the  oscist  of  the  colony,  Phalanthus.  Situated 
in  a  fertile  district,  especially  famous  for  olives  and  sheep, 
with  an  admirable  harbor,  great  fisheries,  and  prosperous 
manufactures  of  wool,  purple,  and  pottery,  Tarentum  grew 
in  power  and  wealth  and  extended  its  domain  inland.  Even 
a  great  defeat  by  the  natives  in  473  b.c,  when  more  Greeks 
fell  than  in  any  battle  known  to  Herodotus,  did  not  break 
its  prosperity,  though  it  led  to  a  change  of  government  from 
aristocracy  to  democracy.  A  feud  with  the  Thurians  for 
the  district  of  the  Siris  was  settled  in  432  by  the  joint 
foundation  of  Heraclea,  which,  however,  was  regarded  as  a 
Tarentine  colony.  In  the  4th  century  Tarentum  was  the 
first  city  of  Great  Greece,  and  its  wealth  and  artistic  culture 
at  this  time  are  amply  attested  by  its  rich  and  splendid  coins ; . 
the  gold  pieces  in  particular  (mainly  later  than  360)  are  per- 
haps the  most  beautiful  ever  struck  by  Greeks  (see  Numis- 
matics, vol.  rvii.  p.  663).  In  the  second  half  of  the  century" 
Tarentum  was  In  constant  war  with  the  Lucanians,  and  did 
not  hold  its  ground  without  the  aid  of  Spartan  and  Epirote- 
condottieri.  Then  followed  war  with  Borne  (281),  the  expe- 
dition of  Pyrrhns,  and  at  length,  in  272,  the  surrender  of 
the  city  by  its  Epirote  garrison  (see  the  details  in  vol.  xx- 
p.  736  «q.).  Tarentum  retained  nominal  liberty  as  an  ally 
of  Borne.  In  the  Second  Punic  War  it  suffered  severely, 
when  it  was  taken  by  Hannibal  (212),  all  but  the  citadel, 
and  retaken  and  plundered  by  Fabins  (209).  After  this  it 
fell  into  great  decay,  but  revived  again  after  receiving  a 
colony  in  123  B.C.  It  remained  a  considerable  seaport,  and 
its  purple,  second  only  to  that  of  Tyre,  was  still  valued,  but 
in  Strabo's  time  it  had  shrunk  nearly  to  the  limits  of  the 
present  town.  After  the  fall  of  the  Western  empire  it  was 
held  from  time  to  time  by  Goths,  Lombards,  and  Saracens, 
but  was  not  finally  wrested  from  Byzantium  till  Robert 
Guiscard  took  it  in  1063. 


TARES,  or  Vetches.  See  Agriculture,  vol.  I 
p.  334. 

TARGUM  (0U"!P)  in  its  concrete  sense  signifies  the 
paraphrastic  translation  of  the  Hebrew  Scriptures,  or 
parts  thereof,  into  the  Aramaic  tongue.  It  has,  how- 
ever, three  other  meanings:  (l)a  translation  of  any 
language  into  another (2)  an  interpretation  in  any 
language  and  (3)  the  Aramaic  portions  of  certain 
books  of  the  Bible  (notably  Panief  and  Eira).* 

The  word  is  not  itself  found  in  the  Bible  ;  but  the 
participle  methurgam  (°t?{V?)  occurs  in  Ezr.  iv.  7. 
The  noun  Targum,  a  form  similar  to  Talmud  (q.v.Y 
occurs  for  the  first  time  in  the  Muhnah,  both  canonical* 

»  Hence  'tlBrK  DU^D  (German  translation),  etc. 

«  When  the  word  U  used  in  either  of  these  two  *en*cs  the  lan- 
gnftfre  into  which  the  translation  Ik  made,  or  In  which  an  inter- 
pretation In  given,  must  be  opeclfled,  or  otherwise.  Indicated,  f.g., 
'JV  OUnn  (Greek  tranalaUon).  0\J?3Brn  D1JVI  (Septuagint), 
DTpJT  WW  (Aqulla  translated),  except  when  it  is  Aramaic,  In 

which  caw  the  language  may  be  named  (as  In  Ezra  Iv.  7)  or  not 
-  xill.  [xlv.l  2). 


( Totrfihto,  .Ste 
•  Compare 


Yadavim,  iv.  6. 


«  See  last  note. 


Digitized  by  Google 


TARGUM. 


and  non-canonical,1— the  latter  being  apparently  the 
•older  source. 

Origin. — Although  none  of  the  Targums  now  in 
•our  hands  are  as  old  as  the  Septuaqint  (q.v.),  the 
public  use  of  Targums  on  Sabbaths,  festivals',  etc., 
us  very  ancient,  ana  indeed  their  language  was  for  sev- 
eral hundreds  of  years  the  sole  one  understood  by  the 
majority  of  the  Jews  in  Palestine  and  Babylonia. 
How  the  Hebrew  people  of  Judaea  came  so  entirely  to 
unlearn  their  own  Hebrew  tongue  as  to  stand  in  need 
of  an  Aramaic  translation  of  their  Scriptures  need  not 
•be  dwelt  on  here  (see  vol.  xi.  p.  535  and  vol.  xxi.  p. 
•679-680).  But  an  important  contrast  between  the 
Aramaic  and  Greek  versions  deserves  particular  notice. 
The  use  of  the  Septuagint  by  the  Greek-speaking 
■Jews  of  Alexandria,  Asia^Minor,  and  elsewhere  caused 
those  who  adopted  it  to  forget  entirely  their  own  He- 
brew tongue.  The  Aramaic  version  (Targum),  how- 
ever, springing  from  a  religious  necessity,  was  the 
cause  of  revival  of  the  knowledge  of  Hebrew,  which 
had  been  nigh  forgotten.  It  is  therefore  easy  to  un- 
derstand why  the  Jews  in  general  have  shown  com- 
paratively little  attachment  to  the  Septuagint,  whilst 
they  ever  ardently  revered  the  Aramaic  version,  even 
after  the  institution  of  publicly  reciting  it  had  ceased.* 
To  this  day  pious  JewB  privately  prepare  themselves 
every  Friday  for  the  lessons  of  the  coming  Sabbath  by 
reading  the  weekly  portion  twice  in  the  sacred  text  and 
once  in  the  Targum  (OU">n  into  torn  O'Jff). 

Former  Use  of  the  Targum  in  Public — The  follow- 
ing rules  had  to  be  observed  in  the  reading  of  the 
8criptures  at  the  synagogal  service : 

I.  As  regard*  the  Law  (Pentateuch).  (1)  The  private 
■person  called  to  the  Law  (which  chiefly  contains  halakhic1 
matter)  read  one  verse  of  it,  which  the  official  metburge- 
nian  or  turgetuan  (translator)  immediately  paraphrased; 
(2)  whilst  the  reader  of  the  law  was  not  allowed  to  take 
his  eye  off  the  written  scroll,  the  methurgeman  was  for- 
bidden, not  merely  to  read  out  of  a  written  Targnm,  but 
•ven  to  look  into  the  sacred  text  ;4  (3)  each  of  these  had  to 
wait  till  the  othor  had  quite  finished  the  reading  and  trans- 
lation respectively;  (4)  one  was  not  allowed  to  raise  his  voice 
in  a  louder  key  than  the  other;  (5)  a  certain  number  of  pas- 
SAgea,  although  allowed  to  be  read,  were  not  allowed  to  be 
translated ;  these  were :  (a)  such  as  might  reflect  unfavor- 
ably on  a  father  of  a  tribe,  or  on  an  eminent  teacher  (T.  B., 
MegiU.,  256,  7bMpA.,  catchword  npj;0) ;  (6)  such  as  might 
encourage  the  ignorant  to  think  that  there  was  some  truth 
in  idolatry;  (c)  snch  as  might  offend  decency  [Mithnah, 
Meaillah,  iv.  10;  Tasephlo,  ibid.,  35,  37;  T.  Yer.,  ibid.,  iv.  10; 
mud  T.  H  ,  ibid.,  leaf  256) ;  id)  such  as  were  fixed  by  the 
Jjord  Himself  to  be  read  in  Hebrew  only  (as  the  sacerdotal 
benediction,  Num.  vi.  24-28)  ;*  (6)  the  translator  was 
neither  allowed  to  give  a  literal  translation  nor  to  add  any- 
thing that  had  no  foundation  in  the  Divine  word ;  he  had 
to  give  the  spirit  of  the  letter.* 

II.  As  regards  the  Prophets.  ( 1 )  The  person  called  to  read 
the  Prophets  I  which  chiefly  contain  agadic  matter1)  might 
read  three  verses,  of  which  the  translator,  who  might  be 
the  reader  himself,*  sought  to  render  the  meaning  to  the 

I  Sfpbrre  (see  vol.  xvl.  p.  531)  on  Deuteronomy  (Peri cope  Sho- 
ph<tim),  IHsko  161. 

•  "I^t  not  the  Aramaic  be  lightly  esteemed  by  thee,"  says  the 
Jerusalem  Talmud,  "  seeing  that  the  Holy  One  (blessed  be  He  ') 
has  given  honor  to  it  In  the  Pentateuch  (Oen.  xxxl.  47),  in  tho 
Prophet*  (Jer.  x.  11).  and  in  the  HaKiographa  (I>an.  il.  4),"  {Soiah 
wtl.  -2).  Instead  of  "Aramml"  (Aramaic)  the  Midnuh  AoWkiA  on 
<*nesi*  reads  ••  Parsl"  (Persian);  the  reading  here  is  '•  Sural M 
(Syrlac). 

•  Hoe  Mishnah,  vol.  xvl.  p.  526-528. 

•  This  was  done  to  prevent  IU  being  thought  that  the  Targum 
(the  exponent  of  the  oral  I  .aw)  was  to  be  found  in  writing  in  the 
Pentateuch  (the  exponent  of  the  written  Ij»w). 

»  The  Babylonian  Talmud. (JsVfff/faA,  3TA)  says  that  the  priestly 
benediction,  was  not  to  be  recited  in  Arntnaic  on  account  of  the 
phrase  "the  Lord  shall  lift  up  His  countenance  upon  thee," 
which  would  appear  as  if  the  Lorn  had  becua  respecter  of  persona, 
InTalmudic  times  they  had  apparently.  In  Babylonia,  lo«t  tho 
vwal  reason  of  the  Hlshnlo  prohibition,  which  is  that  this  bene- 
■diciion  Is  doubly,  yea,  trebly  Divine,  being  framed  in  its  every 
word  by  Ood  Himself,  and  can  thus  only  l»e  recited  In  those  very 
words  <rO.  thus :  Num.  vl.  23).  8ee  Mithnnh  Sttnb,  vll.  2 ;  T.  Yer- 
ushalmi.  M>t,  and  ilegUlah.  iv.  11,  and,  finally,  Btmidbar  Kabbah, 
eap.  xi.  in  mrdm. 

•  See 7WpA/«,  .VfegiUah.  iv.  in  fint. 

•  <*ee  Miosahii.  vol.  xvl.  p.  297. 

'  Thus  Jesus  (Luke  iv.  16-27)  no  doubt  read  the  Jlnphlarah 
{prophetic  portion)  himself,  and  paraphrased  it  himself.  From 


best  of  his  ability  ;  (2)  the  translator  was  allowed  both  u> 
read  out  of  a  Targum  volume  and  to  look  also  into  the  book 
containing  the  prophetic  texts;  (3)  if  reader  and  transistor 
were  two  different  persons  they  observed  the  third  rale 
given  above  for  the  case  of  reading  the  Law ;  (4)  here  also 
certain  passages  were  not  allowed  to  be  translated :  («l 
such  as  reflected  on  great  men  of  the  Israelite  nation;  \l\ 
such  as  offend  decency ;  (5)  any  one  sufficiently  intelligent 
might  read,  and  of  course  paraphrase,  the  portion  from  the 
Prophets. 

III.  As  regards  the  Hagiographa.  The  widest  range  of 
liberty  must  have  been  granted  both  to  reciters  and  t re- 
lators, as  very  scanty  mention  of  any  particular  provision 
concerning  it  is  to  be  found  in  the  Talmuda.  The  Psalms 
and  the  book  of  Esther  are  classed  together  in  so  far  u 
they  may  bo  read  and  paraphrased  oven  by  ten  persona  IT. 
B.,  Mef.,  216).    For  Job  and  Lamentations,  see  below. 


Duration  of  this  Practice. — The  practice  of  publicly 
reciting  the  Targum  continued  somewhat  later  than 
the  last  of  the  geonim.  Within  the  last  400  years  of 
that  period,  however,  the  power  of  this  ancient  in- 
stitution began  to  fluctuate,  gradually  declined,  and 
finally  almost — but  not  entirely* — died  out.  The 
causes  of  this  were  two-fold.  One  was,  that  after  the 
Mohammedan  conquests  Arabic  supplanted  Aramaic 
as  the  vernacular,  and  the  Targums  thus  became  un- 
intelligible to  the  mass  (see  Seder  Rab  '.-tmram,  i , 
Warsaw,  1863,  leaf  29a),  even  as  was  already  the  caw 
in  the  Western  world.  A  second  and  more  imp: 
tant  cause,  however,  was  the  spread  of  Karaism. 
whose  criticism  of  the  Rabbinic  contents  of  the  Tar- 
gums provoked  the  Rabbanites  to  pay  more  attention 
to  the  etymology  and  grammar  of  the  Hebrew  text  of 
the  Bible.  Thus  the  Targums,  both  in  their  periods  of 
vigor  and  decay,  exercised,  directly  and  indirectly,  a 
salutary  influence.  In  each  case  the  knowledge  of 
Hebrew  was  promoted;  and  it  advanced  so  mock 
that  by  1000  A  D.  the  Jews  of  Irak,  like  those  of  the 
rest  or  the  world  then,  and  as  in  our  own  days,  cer- 
tainly knew  the  pure  Hebrew  better  than  the  Aran,*.' 
idiom.  The  same  was  the  case  in  other  Arabie-f* peak- 
ing parts,  as  Spain,  Africa,  etc.— Yemen  then  and 
still  forming  a  solitary  exception.1* 

Authorship  and  Age  of  the  Various  Tarmtms.—Tht 
Targums  on  the  various  books  of  the  Bible  are  not 
merely  by  various  authors,  but  also  of  various  ages. 
They  nave  only  one  thing  in  common, — all  of  them 
rest  on  oral  traditions,  which  are  hundreds  of  yean 
older  than  the  earliest  form  of  the  written  Targum-- 
now  in  our  hands.  We  enumerate  them  according  to 
Biblical  order,  although  that  is  not  necessarily  the 
chronological  order  in  which  they  were  eit 
or  committed  to  writing. 


adlng^and  paraphrasing  by  one  and  the^anw 
i  rei 

\day  of  memorial). 


person  the 
(Isa.  lxi.  1.  etc.) 


Ing  and 

/re*.??.!!  tfte*"  abba'th'  li^re^e'sew"'*- 


•  Long  after  the  InsUtution  of  publicly  reciting  the  Tanrini 
on  the  I-aw  had  generally  declined,  it  was  yet  retained  In  oer- 
many  and  Italy  on  certain  days  of  the  three  high  festivals,  vn . 
(a)  the  seventh  day  of  Passover,  (6)  the  first  day  of  Penteccat. 
and  (c)  the  last  day  attached  Uj  the  festival  of  Tabernacles  >«•' . 
rOlfl  rtnOIP)-  The  passages  so  recited  were— (a)  parts  of  uw 
lesson  for  the  day — the  song  of  Mose*  and  the  children  of  Israel, 
with  the  introduction  ;  (6)  the  Decalogue  in  Exodus ;  (el  the 
portion  of  Deuteronomy.  In  the  first  case  the  paraphrase  »" 
from  the  three  Targums  mixed,  in  the  second  from  the  Jarrin 
Yonatban  with  deviations,  in  the  last  from  the  Targum  Onkri> 
(These  pieces  are  interspersed  with  sundry  bits  of  poetry ;  ** 
fimb.  MS.  Add.  374,  leaves  lMta-1716,  lyya-JOtla,  4236-4276. )  T  ■ 
wards  the  end  of  the  14th  century,  as  regards  Passover  and  rVi 
tecost.  the  custom  fell  into  desuetude,  but  down  to  our  own  d»>> 
some  of  the  congregations  of  Italy  continue  the  usage  of  rvcui: - 
the  Targum  Onkeloa  in  connection  with  the  narration  ofthertrstr. 
of  Moses.  This  custom,  however,  is  now  rapidly  dying  out. 
As  regards  the  recitation  of  the  Targum  on  the  Prophet*,  a  uns.i 
remnant  of  the  congregations  following  the  rile  of  Rome  (iy.,i»* 
so-called  Italiani)  continue  it  to  this  day  on  the  festival  of  Pas*o»ej 
For  the  use  of  the  Targum  on  Pentecost,  see  Krtpona,  hi  * 
Meir  of  Rothenburg  (Rosh,  q.r.  footnote  3).  No.  69. 

»•  In  Yemen  the  Targum  Is  publicly  recited  to  this  day.  m ; 
stranee  to  say.  by  boys  of  nine  year*  of  age  or  so  In  turn. 
Saphfr.  Ebm  Sappir,  I.  (Lyck,  1*66.  Svo.Ueaves  636,61a.  Sspbir 
once  told  the  present  writer  that  a  youth,  eighteen  years  of  ape 
(ut  inprn,  616),  who  carried  his  travelling-l>ag  and  served  a* 
guide  over  the  mountains  .Said,  i.e..  Se'adyah,  by  name  snJ  j> 
shoemaker  by  trade,  could  translate  to  bun  in 
memory  any  passage  Saphlr  recited  In  Hebrew. 


Digitized  by  Google 


TARGUM. 


I.  Tke  Prntatenrh. — («)  There  Is  a  complete  Targum  known 


w  Onktio*  (DlSpj'K.  sSpj^K,  Ol^pjK.  DlS'OJIK ).   The  person 
ud  even  the  name  of  Oukelos  have  been 
[  years  a  crux  erUieorum. 


for  the  last  three 


According  to  the  Babylonian  Talmud,  Megil.,  3a,  "Onke- 
1m  i  ion  of  Oalonicus,  Gittn  56*.  or  of  Calonymus,  'Ab.  Zar., 
11 :  the  proselyte,  composed  the  Tar  gum  on  tbe  Pentateuch 
rat)  oot  of  the  mouth  of  R.  Eli'exer  and  R.  Yehoahua'," 
who  taught  in  the  1st  and  2d  centuries.  In  the  Jerusalem 
Talmud,  Meg.,  i.  9,  the  same  thing  is  related  on  the  same 
*utborities,  and  almost  in  the  same  words,  of  the  proselyte 
Aqaila  (Akylas)  of  Pontus,  whose  Greek  \ 

Hi 

parallels  between 

tell  of  Onkelos  and  what  the  Jerusalem  Talmud  and  the 
Midrash  tell  of  Aquila.  Both  throw  their  idolatrous  in- 
heritance into  the  Dead  Sea  (Tm.,  Demai,  vi.  12;  T.  Y., 
■  vi.  10),  and  both  have  connections  with  Roman  em- 

lof  Titos  (Gittia,  566),  and 


was  much  used  by  Greek-speaking  Jews  down  to  the 
tisie  of  Justinian  (Nov.,  cxlvi.  cap.  I).1  There  are  other 
Hrallels between  what  7W»*(o  aud  the  Babylonian  Talmud 


Aquila  of  Hadrian  (Midr.  Tank.,  MUkpatim;  see,  also,  for 
imkelos,  'Ab.  Z.,  11a,  and  for  Aquila's  connection  with  Ha- 
drian, T.  Y~  Bag.,  ii.  1;  8kem.  Kab.,xxx.;  Epiphanius,  De 
Mm,,  ft  ftid.,  xiv.  tq.).    From  these  facts  some  (see  N. 


Z.. 

xiv.  *q.).  From  these  facts  some  (see  N. 
Adler,  Xetkinak  logger,  in  the  Vilna  Pent.,  1874,  Introd.)  still 
sriue  that  Onkelos  is  but  another  name  for  Aquila,  and  that 
th«  Oreek  translator  also  wrote  our  Targum.   This  view 


R  •Araryah  de'  Rossi,' and  is  quite 
It  is  incredible  that  Aquila  or  any  other  Greek 
i  had  the  mastery  of  Aramaic  and  of  traditional 
lore  as  well  as  of  Hebrew  which  the  Targum  displays ;  and 
s  phrase  of  T.  Y.,  JbTeytV.,  i.  9,  "  an  untutored  person  picked 
t  for  them  Aramaic  from  the  Greek,"  is  quite  inapplicable 


heathen  origin  and  so  to  facilitate  the  confusion  with 
Aquila.  The  idiom  of  the  Targum  Onkelos,  which  is  held, 
to  be  Palestinian  with  some  Babylonian  features,  points  to 
Babylonia  as  the  country  of  its  final  redactor,  if  to  Pales- 
tine as  its  source.  It  must  be  remembered  that  Hillel  and 
other  great  fountains  of  Palestinian  learning  were  of  Baby- 
lonian origin.4 

(fl)  Certain  Targumic  fragments  on  the  Pentateuch  go 
under  the  name  of  Targum  Yerutkalmi,  or,  rather,  Palestinian 
Targum,  These  are  the  remains  of  a  much  larger  Jerusalem 
Targum,  once  current  in  Palestine.  But,  the  Palestinian 
rabbis  not  having  approved  of  it,  perhaps  because  it  ac- 
corded in  various  of  its  Interpretations  and  phrases  with 
interpretations  and  phrases  to  be  found  in  the  Gospels,*  it 
gradually  lost  its  authority  and  the  greater  portion  of  its 
original  matter,  and  is  now  in  onr  hands  what  it  is.  It  cer- 
tainly never  was  part  of  the  T,  (Marios,  nor  was  the  T.  On- 
hfhn  part  of  it,  though  the  two  are  closely  related.  As  re- 
in it  (now 


gards  its  age,  several  of  the  pieces  formi 
in  T.  Yonatkau)  were  in  the  2d  and  3d 


quoted*  with 
have 
of  the  oral  Law.7 

(y)  The 


But  like  Onlftto*  it  cannot 
before  the  Muknak  and  other  | 

Yonatkan,  or  T.  of  Jonathan,  on  tke 


The  Targum  Yonatkan,  or  T.  of  Jonathan,  on  tke  renta- 
ls also  Palestinian.  This  Targum  was  no  doubt  un- 
ken,  as  Dr.  Bacher  has  shown  (Z.D.U.Q.,  xxviii.  p. 
■  combine  the  finest  parts  of  what  early  T.  (hikelam 
r.  Yenukaimi  contained.   This  attempt  could  not  have 


dertaken 

69),  toco™ 
and  T.  YeruAalmi 

made  without  both 


before  the  compiler  of  the  third  Targn 
Ytmatkan  on  the  Pentateuch  is  a  product, 
the  7th  century,  to  which  conclusion  inte 


could  not  have 
in  writing 

at  the  < 


I  ought  to  be  taken  as  referring  to  the  Poshito 
Syriae,  which  is  admittedly  dependent  on  the  LXX.  In  a 
Jewish  writing  "for  them"— set  absolutely— means  "for 
the  Christians."  The  view  now  accepted  by  most  critics  is 
that  the  word  Onkelos  is  a  Babylonian  corruption  of  Akylas, 
bet  that  the  name  "  Targum  Onkelos"  originally  meant  no 
more  than  "  Targum  in  the  style  of  Aquila,"  i.e.,  bearing 
to  the  freer  Palestinian  Targums  a  similar  relation  to  that 
<4  Aquila's  version  to  the  Septuagint.*  On  this  view  there 
Mt«t  was  a  real  person  called  Oukelos.  But  how  Akylas 
0Vpr ;  in  Ber.  />/,.,  i.  middle,  DlV  pit  or  |'VpK,  U,  P  S'pK) 

•oqld  be  corrupted  into  Onkelos  has  not  been  satisfactorily 
explained ;  and,  besides  the  traditions  about  Onkelos  which 
rewrable  what  is  known  about  Aquila,  there  are  others, 
sad  these  older  than  either  Qemara,  which  have  no  such  re- 
•eublance,  and  assign  to  him  an  earlier  date,  associating 
him  with  R.  Oamliel  the  elder,  the  teacher  of  St.  Paul  ( 7b- 
wpAio,  fkab.,  vii.  [viii.]  18;  Hag.,  Hi.  2,  3:  KeL  Bab.  Batk., 
U.4;  Mil  i .,  vi.  3;  Talmud  K.  'Ab.  Zar.,  11a  ;  Afa*.  Senak., 
niLinit.).  The  ZoAar  i  iii.  leaf  73a  of  the  small  ed.)  ascribes 
his  being  circumcised  to  Hillel  (R  Gamliel's  grandfather) 
tod  Sharamai.  These  notices,  it  is  true,  do  not  speak  of 
"ukelos  as  a  targnmist;  and,  indeed,  the  Targum  being  a 
representative  piece  of  the  oral  law  was  certainly  not  writ- 
ten down,  private  notes  {megillotk  tetharim)  excepted,  before 
the  Mimnak,  Tosepkto,  etc.,  i.e.,  till  about  the  end  of  the  6th 
or  the  beginuing  of  the  7th  century.  But  in  the  opinion 
of  the  present  writer  this  need  not  prevent  us  from  recog- 
nising Onkelos  as  a  corrector  and  compiler  of  oral  Targum 
is  tbe  1st  century.  As  regards  the  name,  it  may  be  sug- 
gested that  Onkelos  is  a  deliberate  perversion  of  Evangelus, 
I  Greek  proper  name  which  exactly  translates  the  Jewish 
>od  especially  Babylonian-Jewish )  name  Mebasaer.  As  the 
Christian  writings  are  called  Aven  (iniquity,  idolatry),  and 
Mthe  pre-Mishnic  teacher  R  Mcir  calls  the  gospel  (eraaye- 
'»>s  angiUayon  (iniquity  of  the  roll;  T.  R,  Skab.,  leaf  116, 
A  nut.  ed.  of  1645),  or,  by  inversion,  gilgon-aren  (roll  of 
iniquity),  the  name  Evangelus,  which  suggested  associa- 
tions with  the  gospel,  might  be  perverted  into  Onkelos 
fwii  On-keles  (iniquity  of  disgrace).  And,  while  a  Baby- 
lonian Jew  coming  to  Palestine  might  find  it  convenient  to 
i  his  Hebrew  name  into  Evangelus,  this  good  Greek 
to  suggest  in  after  times  that  he  was  of 


points.*  The  author  is,  of  course,  not  the  Youathan  b. 
'Uzxicl,  principal  of  the  eighty  disciples  of  Hillel  (T.  B., 

•  Bibliography  of  the  Targum  0i7pJ1K.— (A)  There  are  very  fine 

M8S.  of  this  Targum  at  Parma,  Oxford,  Cambridge  (Dd.  11,  26, 
Add.  446,  li us i,  the  British  Museum,  K  Isslngcn  (Rabbin  Bamber- 
ger), etc.  (B)  A  Masaoreth  on  our  Targum  by  an  anonymous 
author,  who  must  have  lived  in  or  before  the  12th  century,  has 
been  published— (1)  by  Luuatto  (Ofar  Xr&mad.  Iv.) ;  (2)  by  Adler 
(Vilna  edition  of  the  Pentateuch  of  1874):  and  (3)  by  Berliner 
(with  a  German  translation,  etc.,  Lolpsle,  1877, 8vo).  (C)  Leading 
editions  (1)  Bologna.  1482,  rdxtio  prineept,  without  vowel-points; 
(21  the  Complutcnaian  polyglot! ;  (3)  the  Bombers;  Rabbinic  Bible 
of  1517  ;  (4)  Sabbloneta.  lS&7, 16mo  (reprinted,  not  without  mis- 
take*, at  Berlin,  INK.  Imp.  8vo) ;  and  (5)  Vilna  edition  of  the  Pen- 
tateuch of  1874,  the  Targum  being  pointed  according  to  a  Bod- 
leian MS.  (Canon.  Orient.  M).  (D)  Tran«lations :  (a)  into  Utin— 
(1)  by  Alphonsus  Zamorensls  (Mygt.,  1517.  etc.) ;  (2)  by  P.  Eagius 
/Slrasburg,  1646,  folio) ;  (6)  into  English  by  Etherldge  (7urgtim*. 
London,  1862-65,  8vo).  (E)  Commentaries,  all  in  Hebrew:  (1) 
pmhthrgrn,  by  an  anonymous  Provencal  rabbi  of  the  12th  century 
(see  Maiizor).  in  tbe  Vilna  Pentateuch  of  1874:  (2)  bv  It.  Morde- 
khat  b.'NaphUll  (Amsterdam,  1671-77.  fol.) ;  (8)  phem  Vetimlah 


4)b 


Adler  (Vilus 


(double commentary)  by  R.  Benldyyon  BerkowlUJVltna,  1*46-56) ; 

M. .' 

ill 

'Azaryt 

beat  edition;  Vilna,  1863  ;  Mine  Targumo.  by  R.  Y.  Berlin  or  Pick 


ay  Dr.  Nathan  V 
(F)  Other  literature  (also  for  the  other  Targums}:  (o)  li 
—Meor  'Enayim.  by  H.  'Azaryah  m.  Uaadummlm  (che 


1'enlateuch  of  1874,  ut  ntpra). 

In  Hebrew 
apiest  and 


(Breslau,  1851,  4to);  Oheb  Ger.bj  S.  D.  I.uszatto  (Vienna.  1830) . 
'Oteh  Or,  by  the  before-named  B.  Berkowllx  (Vilna,  1843) :  lg<>rrrth 
Bikkortth,  by  R.  Z  H.  Hayyuth  (Chajes).  ed.  Brilll,  Presburg(l«^. 
8vo);  Rapoport,  •Erekh  Miilin  (Prague,  18.V2.  4to) ;  I>i)wy,  Bikko- 
rrth  HiUtalmud,  i.  (Vienna,  1863,  8vo):  (fc)  in  Ijitln— Monntip,  tx- 
ereitatinne*.  It.  vttt  6  (Paris.  1660);  Winer.  lie  OnMom  (Lefpsic, 
1820,  4tn) :  R.  Anger,  /"  (Mkelo  (Leipslc,  1845-46) :  (c)  In  German 
— Zunx,  Gottead.  Xortrage  (Berlin.  1832) ;  Geiger,  Crtekrifl  (Breslau, 
1857):  Hamburger,  Real-Eneuktupaitir ;  Targum  Onkriot,  by  Dr.  A. 
Berliner  I  Berlin,  1884,  imp.  8vnj.  On  this  work,  sec  Noldeke,  In 
Zarncke  s  Qmtralbt..  1884,  No.  39,  and  Lagarde  in  GiUt.  Oet.  Ameig., 
November,  1886  (No.  22);  (d)  in  English:  E.  I  putsch.  In  his  Lit- 
erary Remain*— ta  be  used  with  caution.  (G)  Lexicons  to  this  and 
other  Targums :  (1)  as  for  the  Talmtids  aud  Midrashim,  so  also 
for  the  Targum.  R.  Nathan  b.  Yebiel's  'Arukh  (see  Taut  I'D,  p.  87. 
note  7)  stands  first ;  (2)  next  to  It  1*  Ellas  Levita's  Metl.urprman 

haldaieum.  Talmud , cum. 


(Isny.  1541,  fol.) . 

rt  Kat/binimm  (cheap  and  new,  though  by  no  means  best. edition, 
1-clpslc,  18f.^7S) ;  (4)  Levy's  Chald.  Wirrlrrb.  (1866-6fi| ;  (5)  Jaslrow's 
Diriiunaru,  1..  II.  (New  Vork,  1886).   (H)  Grammars:  (1)  Juda  Jeit- 


(3)  Buxtorf'a  Uxieon  67 
eap  and  new,  tho 

(4)  Levy's  Chald. 


'  For  the  connection  of  Aquila  with  R.  Ell'eser  and  R.  Yeho- 
't'os',  tee  also  Bereth.  Bab.,  Ixx. :  Brmidb.  Bab.,  vlli.  end  ;  Kohel. 

**  .Vll.  8. 

1  I  t.,  "mln  Haailummlm  "  The  Adummlm  are  supposed  to  be 
lise  <i(  the  four  noble  families  carried  to  Rome  by  Titus. 

'  The  Jerusalem  Talmud  repeatedly  cites  Aquila's  renderings 
""t  never  names  Onkclna.  But  It  does  show  acquaintance  with 
>ivVrtngt  found  In  Onkelos  {t^..  Mevil.lv.  11 ;  rf.  < ink.  on  Exod. 
Mill.  si.  In  the  Midrath  Babbak,  besides  many  citations  from 
"Us,  we  find  one  of  Onkelos  by  name  (In  Bern.  B.,  lx.  in  Jtne: 
on  Deut  xxxii.  24)  and  various  allusions  (without  name)  to 
found  in  him.  He  is  also  cited  by  name  In  the  Palea- 


tetes's  M&o  //riUoaV/n  (Prague,  1813, 4to);  (2 1  Bluchers  Marpr  Lrthon 
Arammi  (Vienna,  1838) ;  (S)  POrst's  Lehrorb.  d.  Aram,  idiom/ ( Imp- 
ale. 1856) :  (4)  Lerner's  Dikduk  Lathon  Arammtih  (Warsaw,  1876) ; 
all  In  8vo. 

*  See  T.  Yer..  Berakhoth,  v.  3,  and  compare  with  It  Luke  vi.  86. 
Compare  Berliner,  ut  rupra,  pp.  85,  86. 

•  Compare  last  note. 

»  Bibliography  of  the  Tarqum  Yeruthalmi  on  the  Pentateuch.— (A) 
There  is  a  MS.  of  this  Targum  preserved  in  the  Vatican  library 
(ccccxL).  (B)  The  first  edition  of  this  Targum  Is  In  the  so-called 
Christian  Rabbinic  Bible  of  1517.  It  la  to  be  found  also  In  most 
polyglott  and  Rabbinic  Bibles,  including  the  Polish  editions 
(Warsaw,  etc.).  (C)  Translations:  (a)  Latin— <1)  by  Taylerua 
i  London.  1649, 4to)  ;  (2)  by  Chevalier  (in  the  Polyglott.  London. 
1663-571.  ibs  In  English  by  Etheridge  (Turgums,  London,  1862-66. 
8vo).  (D)  There  are  two  commentaries  on  this  Targum  in  He- 
brew :  (1)  by  R.  David  b.  Ya'akob  (Prague.  1609,  4to) ;  (2)  by  R. 
Mordekhal  b.  Naphtall  (Amster' 


•  Bee  our  Targum  on  Gen.  xxi. 
w^KhadU^a)  and  their 


,  1671-77,  fol.) 
".where  " 


•  i;y4tlma)arei 


igmzeo  Dy 


Google 
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TARGUM. 


fiukkak,  28a),  who,  according  to  T.  B»t>..  MegiO.,  3a,  composed 
«  Targum  on  the  Prophet*  from  the  traditions  of  Haggai. 
Zochariah,  and  Malachi.1 

II.  Targum  faiftw  on  tke  PropheU.-U  ha*  boon  known 
from  early  quotations,  as  from  Rahhi  (<j.».)  and  others,  but 
notably  from  Kimhi  {q.v.),  that,  in  addition  to  the  com- 
plete extent  Targum  on  the  Prophets,  there  existed  other 
Targums  or  fragments  of  them.  These  are  now  known 
from  the  marginal  additions  to  the  Reuchlinian  Codex  of 
the  Targum  on  the  Prophets  published  by  Lagarde  (Leipsic, 
1872),  and  have  been  discussed  by  Bachcr  nit  tup.).  As  re- 
gards the  complete  Targum  on  the  Prophets,  no  mistake 
can  be  greater  than  to  believe  that  Rab  Yo«eph,  a  teacher 
of  the  3d  and  4th  centuries,  and  brad  of  the  academy  of 
Pumbaditha  (see  Rabbah),  was  the  author  of  this  Targum 
in  whole  or  in  part.  This  mistake  has  its  origin  in  the  re- 
peated phrase  of  the  Babylonian  Talmud,  *pv  31  OJIfWU 
("as  Rab  Yoseph  tergumizea") ;  but  then  a  similar  phrase 
oxist*  with  regard  to  Rab  Shoshoth,  NOV  31  Oil/WO  ("ft* 
'Rab  Shesheth*  targum  iics").  And  in  like  manner  the  ex- 
pression JJ'OJVQTa  ("  as  we  targuinizo")  is  of  frequent 
•occurrence.  In  this  last  instance  the  words  mean  "  as  we 
are  in  the  habit  of  translating  ■•■•ruin  passages  in  Holy 
Writ  according  to  a  Targum  we  have  received."  As  applied 
to  Rab  Yoseph  and  Rab  Shesheth  the  phrase  may  certainly 
mean  more  and  yet  not  imply  that  these  teachers  were  in 
any  way  authors  of  the  Targum  on  tho  Law,  the  Prophets, 
or  Hagiographa.  Rab  Yoaeph  and  Rab  Shesheth  were  both 
blind,  and  aa  such  were  not  allowed  to  quote  in  extenm  the 
written  word  of  the  Law,  which  it  was  forbidden  to  recite 
orally.  They  therefore  committed  to  memory  the  oral 
Targum,  and  so  were,  of  course,  appca'od  to  as  Targumic 
authorities,  etc.*  That  Rab  Yoseph  was  not  the  author  of 
the  Targum  on  the  Prophets  will  be  cleat  ly  seen  from  the 
following  Talmudic  passage  (B.,  MeaiUak,  3a;  ifVed  Katan, 
286) :  "  Wore  it  not  for  the  Targum  of  that  verse  [Zechar. 
xii.  11]  I  should  not  know  the  meaning  of  the  prophet." 
This  verse  is  from  the  hut  but  one  of  all  the  Prophets  aud 
we  see  that  Rab  Yoaeph  must  have  had  the  Targum  on  the 
Prophets  before  him.  In  the  opinion  of  the  present  writer 
this  Targum  was  composed  by  Yonathan  ;  and,  not  being 
on  books  of  the  Law,  there  was  no  reason  why  it  should 
not  have  been  there  and  then  written  down.*  Although 
the  traditions  it  embodies  came  originally  from  Babylonia 
and  returned  to  Babylonia,  its  language  has  yet  a  more 
marked  coloring  of  the  Palestinian  idiom  than  that  of 
Onkelos,  because  it  was  not  studied  so  much  and  therefore 
not  so  ranch  modified  and  interpolated.  Some  of  the 
Agadoth  occurring  in  this  Targum  are  ascribed  in  the  Tal- 
mud and  Midrash  to  later  men,  but  this  is  no  conclusive 
argument  against  an  early  date.  It  can  be  shown  that 
many  laws  aud  sayings  supposed  to  be  of  the  2d,  3d,  and 
4th  centuries  of  the  Christian  era  are  actually  of  pre- 
Christian  times,  and,  indeed,  certain  explanations,  figures 
of  speech,  etc.,  had  been,  so  to  say,  floating  in  the  air  for 
oenturies.  Certain  passages  in  the  Septuagint  contain 
Agadoth  which  reappear,  seemingly  for  the  first  time,  in 
the  Talmudic  literature.  The  Prophets  themselves  knew 
Agadoth  which  only  reappear  in  wnat  are  believed  to  be 
late  Midrashim  (comp.,  e  a.,  Isaiah  xxix.  22  with  T.  B.,  Hynh., 
196  ;  Isa.  xxx.  26  with  Targum  on  Judges  v.  31,  Ber.  Rab., 
xii. ;  Ezek.  xxii.  24.  etc..  with  Ber.  Rab.,  xxxlii.).* 

III.  Targum  on  ike  Hagiographa. — No  author's  name  is 
attached  to  this  Targum  in  whole  or  in  part.   The  Psalms 

J  Bibliography. — (A )  There  certainly  exists,  somewhere  !n  Italy, 
a  MS  of  this  Targum.  although  the  owner  Is  at  present  unknown. 
(B)  This  Targum  appeared  for  the  first  time  In  the  Pentateuch 
edition  of  Venice  (15WHH.  8vo).  (C)  Translations:  (a)  Latin 
toy  Chevalier  (London,  1653-67);  (6)  In  English  by  Ethcridge  (op 
tit.).  <D)  Commentaries  :  (1)  by  ft.  David  b.  Ya'akob  (Prague 
1609,  4to) :  HQ  by  R.  Mordekhal  b.  Naphtall  (Amst..  f671-77,  fol.) 
<3)  by  an  anonymous  author  in  the  'Warsaw  edition. 

»  In  the  editions  before  us  (T.  B..  Sotah,  486)  losrpA  stands  on 
the  margin  instead  of  Shetheth;  but  In  the  edition  before  R. 
'Asaryah  m.  Haadummim  the  reading  was  absolutely  Shethah  ; 
see  il<or  'Euayim,  cap.  xlv. 

»  See  Tomphoth  on  B  k'am.,  leaf  So.  catchword  CPAO' 

*  This  is  by  no  means  an  Isolated  phrase  ;  In  - 
■946,  a  similar  one  occurs,  referring  to  Isa.  vlll.  6. 

»  Sec,  however,  vol.  xxi.  p.  680. 

•  Bibliography.— (A J  There  are  m.-s.  of  the  Targum  on  the 
"rophct*  in  the  Ilodletan  (0 


There  l 


must  have  had  one'  or  two*  Targum* ;  the  book  of 
at  least  two;*  the  book  of  Job  at  least  three.** 
ust  have  been  two  Targums  on  Canticles,"  Ruth  » 
11  and  Esther,14  and  probably  three  on  Lamen- 
tetions,1*  the  earliest  of  which  was,  no  doubt,  sinmltaor. 
ously  coming  into  existence  with  the  earliest  on  the  book 
of  Job.  For  Erra-Nehemiah  no  Targum  exists.  Danirl 
only  in  part  wanted  a  Targum,  and  it  is  supposed  to  have 
had  one  ;1*  and  the  books  (or  rather  the  book)  of  Chronicles 
have  a  by  no  means  late  one."  although  it  is  not  by  Bab 
Yoseph,  of  the  4th  century." 

Slate  of  Text.— The  Targum  text  Is,  taken  as  a  whole,  in 
a  very  corrupt  state.    The  causes  of  this 
many,  but  chiefly  the  following:  (1) 


by  scribes  through  carelessness,  or  ignorance,  or  both; 
(2)  the  Targums  had  passed  from  century  to  century  and 
from  country  to  country  without  having  been  written 
down  ;  (3)  when  written  down  they  were  probably  not  pro- 
vided with  vowel-points  at  once;  (4)  when  provided  with 
vowel-points  most  of  them  were  first  provided  with  Baby- 
lonian (or  Assyrian),  which  afterwards  were  changed  into 
Palestinian  ones;  this  change  was  a  fertile  source  of  fresh 
mistakes ;  (5)  the  loss  of  the  general  knowledge  of  the  Tar- 
gumio  idiom  contingent  on  the  decline  and  final  fall  of  the 
institution  of  publicly  reciting  tho  Targum  was  an  addi 
tional  source  from  which 


;  (6)  conjectural 
emendations  contributed  their  quota  to  the  corruption  of 
the  text;  (7)  Buxtorfs  emendations  founded  on  the  diction 
of  the  Biblical  Targnm  (as  suggested  in  the  Melkuroem**) 
are  a  gross  mistake,  inasmuch  as  they  lack  the  criticism  of 
history;  (8)  printers'  mistakes,  increasing  in 


1  See  T.  B..  MeiiiUah.  21a,  and  also  Rashl  on  T.  B..  Ta'intts,  leaf 

Octt. 

Targum  on  Proverbs  it 


18a,  Zunils  greatly  mistaken  when  be  says  (G<,tt.  X'ortr.,  p.  641 
-argums  on  Psalm.,  Job,  and  Proverbs  have  one  and 
linguistic  character.    The  Targum  on  Pr 
almost  pure  Syriac, 


that  the  Targums  on 


the 


>b,^nd  Proverbs  have  i 


*  See  the  Targum  itself  on  Psalm  lxxvi.  11. 

•  There,  no  doubt,  existed  another  Targum  on  this  book, 
older  than  that  now  In  our  hands;  see  Ber.  Bob.,  xcili. 

>»  See  the  extant  Targum  on  Job  xxlv.  19,  and  comp.  note  It 
infra.  • 

»  See  R.  Nathan  b.  Ycblel'a  'Aruth,  s.v.  It'Olfi.  A"Tero- 
shalml  Targum  "  presupposes  at  least  one  other. 

n  The  Targum  on  the  Five  Megllloth  has  all  one  character, 
and  Is  therefore  wholly  Yerushalmi. 

u  The  Targum  itself  repeatedly  quotes  another  Targum. 

M  gee  Rashl  on  T.  B.,  jfrgiOah.  leaf  186,  catchword  TO*.  Wf 
have  still  two  Targums  on  Esther.  It  ought  to  be  mentioned 
I  here  that  In  the  post-Talmudlc  Mavtkhrth  Sophenm.  xliL  6,  an 
Aramaic  translation  of  Esther  ill.  1  Is  given,  with  the  Introductory 
words:  OJHn  *10V  31  ("Rab  Yoseph  targumlsed ').  Thi« 
somewhat  lengthy  translation  Is  found  (the  quotation  from  the 
Targum  on  Proverbs  excepted)  almost  verbatim  In  the  Targvm 
Shrni  in  lot. 

I  **  The  book  of  Lamentations,  and  consequently  a  Tarjrum 
thereon,  was  no  doubt  used  along  with  the  book  of  Job  and  the 
Targum  thereon,  by  mourners,  bee  Schlllcr-Siineasy,  Catalog*. 


ar 

out  by  fact 


See  Munk.  "Notice  stir  8aadla"  (Caben.  La  Bible:  Ink, 
Paris,  1838).  p.  159.  His  Ingenious  remarks  are  scarcely  boras 


(Opp.  Add.,  4to,  75  and  76,  Pri  4  and 
15).  (B)  The  earliest  edition  is  In  the  Rabbinic  Bible 
of  1517.  (C)  Translations:  (a)  in  Latin— (l)  by  Alphonsns  Zam- 
orensis  (revised  by  Arias  Montanus  and  afterwards  by  Clericus): 
42)  Jeremiah,  by  Chlsterus.  1823 ;  (3)  Minor  Prophets,  by  Mer- 
cenis.  1559,  Tremelllus,  1567.  and  Pignetro,  1615;  (I)  Rosea.  Joel, 
and  Amos,  by  Quinquarboreus.  1556;  (5)  Obadiah.  by  Bedwell, 
1601.  and  Leusden.  1656;  (ft)  In  English— Isaiah,  by  Paull  (Lon- 
don. 1871.  8vo).  <D>  Besides  the  general  literature  mentioned 
under  "  Onkelo*"  {in  fine),  we  must  mention  Frankel.  Zum  Tirgum 
^rjtapketen  (Breslau.  1872, 4to),  which  must  be  used  with  can- 


"  From  a  late  name  occurring  In  a  book  no  conclusions  mu* 
bo  drawn,  as  Isolated  words  may  be  a  mere  Interpolation.  The 
internal  character  of  a  work  must  decide  the  age  in  which  it 
was  composed.  . 

u  Bibliography.— <AJ  There  arc  M8S.  of  the  Targum-{1)  on  iht 
Psalms,  In  Parma  (De-Hossi.  31,32.732)  and  Paris  (110);  (Don 
Proverbs,  in  Parma  (31 .  82)  and  Paris  (as  before) ;  (8)  on  Job,  in 
Parma  (31,  32)  aud  Paris  (as  before) ;  (4)  on  the  Five  Megllloth,  !a 
the  Court  Library  of  Vienna  (xxix.).  Parma  (81,  32).  the  Bodleian 
(Uri  1,  44),  Cambridge  (Add  ,  436) ;  and  (5)  on  Chronicles  In  the 
Vatican  (Urb.  I.),  the  Erfurt  ministerial  library,  Cambridge  [■*, 
9),  and  the  Bodleian  (Uri  85,  86).  (B)  The  earliest  editions  of  lbs 
Targum  on  the  Hagiographa  (except  on  Daniel,  Exra-Nebemtab. 
and  Chronicles)  are  the  Rabbinic  Bibles,  and  on  Chronicles 
those  of  1680-83  by  Beck  and  1715  by  Wilkin*.  (C)  Translations : 
— (a)  In  Hebrew — the  Targum  Sheni—(\)  ls*knn  Zahab  (Const.. 
173-.').  and  (2)  PathMhegm  hakkethab  (Amst..  1770.  repr.  at  Cseroo- 
wlu.  lSW),-all  8vo ;  (6)  in  Latin— (11  on  the  Psalms,  by  Aui 
Justinianus,  and  again  by  Arias  Montanus;  (2)  on  Proverbs,  by 
Alphonsus  Zamorensl*  ;  (3)  on  Job.  by  the  same ;  (4)  on  I  antlcles, 
by  the  same,  and  again  by  Schreekenfuchs  (Basel,  1553.  8vo) ;  (a) 
on  Ruth,  by  Arias  Montanus,  Quinquarboreus  (Paris.  1556.  4to). 
Mereerus  <  Paris,  1564-«;  revised  1657) ;  (6>on  Lamentations,  by 
Alph.  Zam.,  by  Quinquarboreus  (Paris.  1549.  4to).  by  Ghlslenu 
(Leyd.,  1623.  fol.).  and  again  by  Taylerus  (Lond.  1*51. 4to);  on 
Eccleslastes,  by  Ar.  Mont.,  bv  Schreekenfuchs  (Basel,  15W,  8voi, 
and  again  by  Cost  us  (Leyden,  1554, 4to) ;  (7)  on  Esther,  by  Ar. 
Mont.  (1572,  folio) ;  (8)  Chronicles  by  Beck  from  the  Erfurt  MS 
,  (imperfect,  Augsb.,  16*0-83).  and  by  wllklns  from  the  <  ambmlK* 
MS.  (Amst.  1715) ;  (e)  in  German— (1)  on  the  Five  Megilloth.br 
R.  Ya'akob  b.  Shemuel  (Brelsgau.  1584.  4to)  :  (2)  on  the  Targun 
Sheni, by  David  Cntensosser  (Sulsbach.  1820.  8vo).  (D)  Comwa 
taries :  (<il  in  Hebrew— (I)  on  the  Targum  of  the  Five  Megtllotn. 
by  R.  Elvakim  Rothenburg  (Prague.  1618)  ;  (2)  on  Esther  alone, 
by  R.  Shemuel  Mak&hati  (Prague.  1601,  4to) ;  (S)  on  the  sam* 
Targum.  by  R.  David  b.  Yehudah  Melammed(Cracow.l644,4toi; 
on  the  Tnr<rum  Sbeni,  by  R.  David  b.  Ya'akob  (Prague,  16"*J.  4to) ; 
(6)  In  Spaniah-on  Canticles,  by  R.  Mosneh  Lanlado  (Veniea, 


Digitized  by  Google 


TARIFA— -TARN-ET-GARONNE. 


71 


,  hivp  all  but  ruined  the  text.  The  remedies  for  I  of  a  small  portion  of  the  Montagne  Noire,  which 
this  corruption  are:  (1)  good  Targum  M8&  in  private  hands  j  drains  into  the  Aude,  the  whole  department  belongs 
Ud public  libraries,  notably  in  Italy,  (Jormany  and  Eng..  h  b  j  f  h  Garonne,— indeed,  if  the  rivulet 
taJ.  (*)  Targum  MSS.,  according  _  to  ^^^0^  I  ^  ^  ^  ^  J  ^  ^  ^  ^ 


Awyrian  system  of  punctuation,  chiefly  preserved  iu  South 
Arabia,  Russia,  and  England  ;  (3)  some  early  and  compara- 
tirelygood  printed  editions;  (4)  the  Mattoreth  of  the  Tar- 

rain. 

Vilueof  the  Taryum*. — The  idea  so  long  entertained,  even 
by  the  learned,  that  these  old  versions  were  valuable  chiefly 
a<  guides  to  the  original  readings  of  the  sacred  text  must  be 
riren  op.  All  of  them  contain  more  or  leas,  whether  visi- 
ts at  first  sight  or  not,  certain  paraphrastic  elements,  which 
pit  oo  absolute  security  for  the  exact  reading  of  the  pris- 
tint  Hebrew  text.  But  besides  their  importance  as  Unguis- 
tic  monuments  they  have  the  highest  value  as  historical 
records— (I)  of  the  exegesis  which  obtained  at  the  time  of 
their  composition,  and  (2)  of  the  then  current  manners, 
Uioaghts,  and  aspirations  both  of  the  Jews  and  of  the  sur- 
rounding nations.1  (8.  M.  8.-8.) 

TARIFA,  a  seaport  of  Spain,  in  the  province  of 
Ctdii,  at  the  extreme  sooth  point  of  the  Peninsula,  59 
auks  southeast  from  Cadis  and  (by  land)  21  miles 
wwt-southwest  from  Gibraltar.  The  town  is  nearly 
liuJrangular,  with  narrow  crooked  streets,  and  is  still 
surrounded  by  its  old  Moorish  walls.  On  its  east  side, 
jost  within  these,  stands  the  alcazar.  The  rocky  is- 
land in  front  of  the  town,  connected  with  the  mainland 
by  a  causeway,  is  strongly  fortified,  and  in  some  sense 
•vmmands  the  Strait  of  Gibraltar.  It  has  a  light- 
bouse,  135  feet  high,  which  has  a  range  of  30  miles. 
The  population  within  the  municipal  limits  was  12,234 
in  1377.  Anchovy  and  tunny  fishing  is  carried  on,  and 
there  is  some  coasting  trade.  The  manufactures 
leather  and  earthenware)  are  unimportant  The 
•inn^es  of  Tarifa  are  famed  for  their  sweetn 


Tarifa  is  the  Julia  Jota  of  Strabo,  between  Gades  and  Be- 
loa,  which,  according  to  that  writer,  was  colonized  by  Ro- 
aaosand  the  removed  inhabitants  of  Zelis  in  Mauretania 
Tiajiitana.  The  Julia  Tratudueta  or  Traducta  of  coins  and 
of  Ptolemy  appears  to  be  the  same  place.    Its  present  name 

Arsbic  Jajirai  Tarif)  is  derived  from  Tarif,  the  forerunner 
•if  larik  (see  vol.  xvi.  p.  506).  After  a  long  siege  it  was 
utea  from  the  Moors  in  1292  by  Sancho  IV.  of  Castile,  who 

ir.rmted  it  to  the  keeping  of  Alonzo  Peres  de  Guzman ; 
the  heroic  defence  by  the  latter,  commemorated  in  the  Ro- 
■oacero,  earned  for  him  the  name  of  Guzman  "  el  Bueno." 
It  was  in  the  defence  of  Tarifa  that  Alfonso  XI.  gained  the 
battle  of  Salad o,  a  short  distance  to  the  westward,  in  1340. 
The  place  was  successfully  defended  against  the  French  by 
Oough  in  1812. 

TARN,  a  department  of  southern  France,  formed 
ia  1790  of  the  three  dioceses  of  Albi,  Castres,  and 
Lavaur,  all  belonging  to  the  province  of  Languedoc, 
ies  between  42° 23'  and  44°  1  J'  N.  lat.  and  1°  32'  and 
'~  56'  E.  long.  It  is  bounded  N.  and  E.  by  Aveyron, 
SELbyHcraul 

<; 


lung.      in  to  uuuuucu  at.  wiu  u.  ujr  AVOJflUII, 

(crault,  S.  by  Aude,  S.  W.  and  W,  by  Haute- 
N.W.  byTarn-et-Garonne.  The  slope  of  the 


is  from  east  to  west,  and  its  general  char 
is  mountainous  or  hilly;  its  three  principal 
ranges,  the  Mountains  of  Lacaune  (peak  of  Montalct, 
41  >1  feet),  the  Sidobre,  and  the  Montagne  Noire,  be- 
wriring  to  the  Cevennes,  lie  on  the  southeast.  The 
su>ny  and  wind-blown  slopes  of  the  first-named  are 
i*»d  for  pasturage.  The  highest  point  of  the  range 
*nd  of  the  department  is  the  Pio  de  Montalet  (4154 
feet) ;  several  other  summits  are  not  much  short  of 
this.  The  granite-strewn  plateaus  of  the  Sidobre, 
from  1600  to  2000  feet  high,  separate  the  valley  of  the 
Atout  from  that  of  the  There.  The  Montagne  Noire 
derives  its  name  from  the  forests  on  its  northern  slope, 
»nd  some  of  its  peaks  are  from  3000  to  3500  feet  high. 
The  limestone  and  sandstone  foot-hills  are  clothed  with 
tmes  and  fruit  trees,  and  are  broken  by  deep  alluvial 
valleys  of  extraordinary  fertility.    With  the  exception 


R.Yebudah  Ibn  *oreUh 
*<ee  his  Interesting 


epistle, 

•  mannity  of  Fez.  published  at  Paris  (18IS7,  8vo),  under  the  name 


the  value  of  the 
addressed  to  the  Jewish 


fully  understood 
nterestiug  epli 
_j, published  at  Pai 
'  .^uWo  tie  Stiutii  Tirgurn  naUate.   A  translation  of  the  intro- 
<lartory  part  (by  Wetntein)  U  given  in  the  L.  B.  O.,  HI.  col.  22 


in  a  westerly  direction  past  Albi,  Gaillac,  Lisle,  and 
Ilabastens,  receiving  on  the  left  the  Agout  at  St. 
Sulpice.  Northern  Tarn  is  drained  by  the  Aveyron 
and  its  tributary  the  Viaur.  The  eastern  portion  of 
the  department  has  the  climate  of  Auvergne,  the 
severest  in  France,  but  that  of  the  plain  is  Girondin. 
At  Albi  the  mean  temperature  is  55  ,  and  the  rainfall 
29.5  inches.  The  population  of  the  department  in 
1886  was  358,757. 

Of  the  total  area  of  2217  square  miles,  or,  1,418,969  acres, 
there  are  887,705*  acres  of  arable  land,  118,071  of  meadows, 
118,934  of  vineyards,  180,594  under  wood,  and  52,408  of 
moorland.  By  last  returns  there  were  11,360  horses,  3280 
mules,  5430  asses,  20,550  bulls  and  oxen,  53,900  cows  and 
heifers,  13,240  calves.  455,500  sheep  (wool-clip  in  1878  1209 
tons),  87,700  pigs,  5350  goats,  and  17,190  Whives.  In  1878 
37  tons  14  cwt.  of  silk  cocoons  were  produced.  Oxen  and 
sheep  are  fattened  ;  ewes'  milk  cheese  like  that  of  Roque- 
fort is  made ;  aud  geese  and  turkeys  are  reared.  The  crops 
in  1881  were :  wheat,  3,429,112  bushels ;  meslin,  53,113 ;  rye, 
1,371,040 ;  barley,  37,730 ;  buckwheat,  8448 !  maize  and  mil- 
let, 1,566,873;  oats,  538,422;  potatoes,  2,554,860 ;  dry  vegeta- 
bles, 374,715 ;  chestnuts,  268,125 ;  beetroot,  198,625  ;  782  tons 
of  hemp ;  476  of  flax  ;  9,676,476  gallons  of  wine  (only  half 
the  quantity  of  the  previous  year,  owing  to  the  phylloxera). 
Both  common  and  good  table  wines  are  produced. 

The  mineral  products  include  marble,  porphyry,  granite, 
lime,  manganese,  sulphate  of  baryta,  alum,  iron,  lignite, 
and  tourmaline.  In  1881,  335,430  to  us  of  coal  were  taken 
from  seven  pits,  and  other  mines  are  about  to  be  opened. 
There  are  iron,  alkaline,  thermal,  and  carbonate  of  lime 
springs.  The  chief  centre  for  the  manufacture  of  woollen 
stuns  (in  1875,  287  mills,  6457  workmen,  and  98,615  spindles) 
and  for  wool-spinning  and  weaving  (4893  machine  and  hand 
looms)  is  at  Mazamit  (o.».),  but  all  sorts  of  woollen  and 
cotton  stuns  are  produced  in  other  localities.  Other  indus- 
trial products  are  woollen  hosiery,  cotton,  silk,  and  linen 
thread,  morocco,  bats,  earthenware,  glass,  soap ;  and  there 
are  tanneries,  distilleries,  flour-mills,  breweries,  dye-works, 
sawmills,  printing-works,  and  numerous  limekilns.  In 
1881  929  tons  of  steel  and  1947  tons  of  iron  of  various  kinds 
were  produced.  The  Tarn  is  navigable  for  43  miles ;  there 
are  208  miles  of  national  roads,  4274  of  other  roads,  and  120 
of  railway.  The  department  forms  the  diocese  of  Albi,  and 
belongs  to  the  16th  corps  d'armeo  (Montpellier),  and  the 
court  of  appeal  is  at  Toulouse.  The  chef-lieu  is  Albi. 
There  are  4  arrondissements  (Albi,  Castres,  Gaillac,  Lavaur), 


TARN-ET-GARONNE,  a  department  of  south- 
western France,  was  formed  in  1808  of  districts  for- 
merly belonging  to  Guienne  and  Gascony  (Queroy, 
Lomagne,  Armagnac,  Rouergue,  Agenais), with  the 
addition  of  a  small  piece  of  Languedoc  From  1790 
to  1808  it  was  divided  between  the  departments  of 
Lot,  Haute -Garonne,  Tarn,  Aveyron,  Gere,  and  Lot- 
et-Garonne.  Lying  between  43a  4V  and  44°  25"  N. 
lat.  and  0°  55'  and  P  58'  E  long. ,  it  is  bounded  on  the 
N.  by  Lot,  on  the  E.  by  Avevron,  on  the  S.  by  Tarn 
and  Haute-Garonne,  and  on  tne  W.  by  Gere  and  Lot- 
et-Garonne.  The  Garonne  and  its  tributary  the  Tarn, 
unite  a  few  miles  below  Moissac,  and  separate  the  ele- 
vated lands  to  the  north,  which  belong  to  the  Cevennes 
and  the  Central  plateau,  from  those  to  the  south, 
which  are  a  continuation  of  the  plateau  of  Lanneme- 
zan.  The  principal  tributary  of  the  Tarn  on  the  right 
is  the  Aveyron,  the  affluents  of  which  run  through 
remarkably  parallel  valleys  from  northeast  to  south- 
west. The  general  slope  of  the  department  is  from 
east  to  west ;  the  highest  point  (1634  feet)  is  on  the 
border  of  Aveyron,  the  lowest  (164  feet)  where  the 
Garonne  leaves  it.  The  winter  temperature  is  37°  F., 
that  of  spring  and  autumn  54°  F.,  and  that  of  sum- 
mer 72°  F.  Rain  falls  seldom,  but  heavily,  especially 
in  spring,  the  annual  rainfall  being  28.9  inches. 

Of  a  total  area  of  about  1438  square  miles,  or  919,285 
acres,  arable  land  occupies 552,708  i 


^nt*by&  Berliner.  r.O>  !«,,.).  rbnKoreUb belonged  J*",™  «™  ~S~^lTS  « 
v>  the  »h  century,  and  not,  as  Berliner' says,  to  The  10th  or  11th ;   «.073,  vineyards  102.849,  woods  115,429,  moorland 
a»r  was  he  a  Karaite  as  Oraetz  (v.  p.  298)  half  believes.  turage  41,819.  The  returns  in  1883  showed  2,167,000  I 
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of  wheat,  35,062  of  mcslin,  82,975  of  rye,  77,000  of  barley, 
2,722,500  of  oats,  759,000  of  maize,  1,867,250  of  potatoes, 
35,468  tons  of  beetroot,  172  tons  8  cwt.  of  colra  seed,  399 
tons  of  hemp,  394  tons  of  flax,  250,788  tons  of  fodder,  12 
tons  15  cwt.  of  silk  cocoons,  20,048,380  gallon!)  of  wine.  The 
live  stock  in  1881  included  14,336  horses,  1680  mules,  2120 
asses,  89,295  cattle  of  various  descriptions,  116,349  sheep, 
1358  goats,  32,375  pigs ;  6347  beehives  gave  25  tons  13  cwt. 
of  honey  and  8  tous  2  cwt.  of  wax.  There  are  57  quarries, 
employing  426  workmen,  where  phosphates  of  lime,  litho- 
graphic  stone,  freestone,  potters' clay,  gypsum  and  schist 
for  slating  are  worked,  as  are  aim  iron  and  copper.  The 
manufacturing  industry  is  represented  by  flour-mills, 
various  kinds  of  silk-mills  (1317  workmen),  and  manufac- 
tories of  linen,  wool  and  paper.  Much  fruit  is  grown,  and 
the  principal  exports  are  fresh  fruit,  wine,  flour,  phosphates, 
lithographic  stone.  There  are  83  miles  of  waterway,  in- 
cluding 48  of  canal,  156  miles  of  national  roads,  3515  of 
other  roads,  127  of  railway  lines,  the  centre  of  which  is 
Montauban.  Tarn-et-Oarouue  is  one  of  the  least  densely 
peopled  departments  of  France:  in  1886  there  were  214,046 
inhabitants,  and  their  number  is  decreasing.  Except  some 
10,000  Calvinists,  all  are  Roman  catholics.  The  department 
forms  the  diocese  of  Montauban,  and  belongs  to  the  juris- 
diction of  the  Toulouse  court  of  appeal  and  to  the  district 
of  the  17th  corps  d'armee  (Toulouse).  It  has  3  arrondisse- 
mcnts  (Montauban,  Moiaaac and  Oastel-Sarraain), 24  cantons 

TARNOPOL,  a  market  town  in  Galicia,  Austria, 
on  the  Seroth.  It  waa  formerly  a  fortress,  and  ren- 
dered valuable  services  to  Polish  kings,  who,  in  their 
turn,  conferred  upon  it  important  privileges.  The 
town  enjoys  a  brisk  trade  in  grain  and  wine,  and  has 
some  sugar  factories.  Its  yearly  horse  fairs  are  famous 
throughout  the  country.  The  population  in  1S85  was 
27^X10.  alK)iit  half  of  them  Jews. 

TARPAULIN  is  a  waterproof  sheeting  consisting 
of  a  stout  canvas  cloth  impregnated  and  coated  with 
tar.  It  is  employed  for  covering  hatchways  and  other 
openings  into  the  holds  of  vessels,  for  making  covers 
for  railway  and  other  wagons  and  farm  ricks,  and  gen- 
erally for  protecting  bulky  goods  and  structures  from 
weather  and  damp.  Many  waterproof  compositions 
other  than  tar  are  used  for  similar  purposes,  the  prin- 1 
cipal  ingredients  being  solutions  of  india-rubber,  gutta-  ] 
percha,  and  various  resinous  bodies  combined  with 
pigments.    See  Waterproofing. 

TARQITTNII.   See  Etruria,  voL  viii.,  p.  557. 

TARQUINIUS  PRISCUS,  Lucrua,  fifth  legen- 
dary king  of  Rome,  is  represented  as  the  son  of  a 
Greek  refugee  who  removed  from  Tarquinii  in  Etruria 
to  Rome,  By  the  advice  of  his  wife,  the  prophetess 
Tanaquil.  Appointed  guardian  to  the  sons  of  Ancus 
Mareius,  he  succeeded  in  supplanting  them  on  the 
throne  on  their  father's  death.  It  was  he  who  first 
established  the  Circus  Mazimus,  built  the  great  cloacae, 
and  founded  the  triple  temple  on  the  Capitol, — the 
expense  of  these  vast  works  being  defrayed  by  plunder ' 
seized  from  the  Latins  and  Sabinea.  Many  of  the  en- 
signs both  of  war  and  of  civil  office  are  assigned  to  his 
reign,  and  he  was  the  first  to  celebrate  a  Roman 
triumph,  after  the  Etruscan  fashion,  in  a  robe  of  pur- 

1)le  and  gold,  and  borne  on  a  chariot  drawn  by  four 
torses.  After  a  reign  of  thirty -eight  years  he  was 
assassinated  by  the  contrivance  of  the  sons  of  Ancus 
Mareius,  but  Tanaquil  had  influence  enough  to  secure 
the  succession  to  Scrvius  Tullius,  his  son-in-law.  See 
vol.  xx..  p.  753. 
TARQUINIUS  SUPERBUS,  Lucins,  son  of  the 

S receding,  and  son-in-law  of  Servius  Tullius,  imme- 
iately  succeeded  the  latter  without  any  of  the  forms 
of  election,  and  proceeded  at  once  to  repeal  the  recent 
reforms  in  the  constitution,  seeking  to  establish  a  pure 
despotism  in  their  place.  Wars  were  waged  with  the 
Latins  and  Etruscans,  but  the  lower  classes  were  de- 
prived of  their  arms,  and  employed  in  erecting  monu- 
ments of  regal  magnificence,  while  the  sovereign  re- 
cruited his  armies  from  his  own  retainers  and  from  the 
forces  of  foreign  allies.  The  completion  of  the  for- 
tress temple  on  the  Capitoline  confirmed  his  authority 
over  the  city,  and  a  fortunate  marriage  of  his  son  to 


the  daughter  of  Octavius  Maniliusof  Tusculum  secured 
him  powerful  assistance  in  the  field.  His  reign  wag 
characterized  by  bloodshed  and  violence ;  the  outrage 
of  his  son  Sextus  upon  Lucretia  precipitated  a  revolt, 
which  led  to  the  expulsion  of  the  entire  family,  after 
Tarquin  had  reigned  twenty-five  years.  All  efforts  to 
force  his  way  back  to  the  throne  were  vain,  and  be 
died  a  lonely  and  childless  old  man  at  Cumse.  Set 
vol.  xx.,  p.  754. 

TARRAGONA,  a  maritime  province  in  the  north- 
east of  Spain,  with  an  area  of  2451  so  u  are  miles  and 
a  population  in  1877  of  330,105,  was  formerly  part  of 
the  province  of  Catalonia.    It  is  bounded  on  the  8.E. 
by  the  Mediterranean,  on  the  N.E.  by  Barcelona,  on 
the  N.  by  Lerida  (the  Sierra  do  Almenar).  on  the  W. 
by  Saragossa  and  Terucl,  and  on  the  S.W.  by  Castel- 
lon-de-la-Plana.   The  Ebro  flows  through  the  southern 
portion  of  the  province,  and  the  other  chief  streams 
are  the  Gaya  and  the  Francoli.    The  district,  although 
mountainous,  is  the  richest  in  Catalonia.  The  hills 
are  clothed  with  vineyards,  which  produce  excellent 
wines,  and  in  the  valleys  are  cultivated  all  kind*  of 
grain,  vegetables,  rice,  hemp,  flax  and  silk.  Olive, 
orange,  filbert  and  almond  trees  reach  great  perfection, 
and  the  mountains  yield  rich  pastures  and  timber  trees 
of  various  kinds.    Manufactures  are  well  advanced, 
and  comprise  all  textile  fabrics,  soap,  leather  and 
spirits.   There  are  also  several  potteries  and 
ages,  and  flour,  paper  and  oil  mills.  Silver, 
lead  and  barytcs  are  plentiful,  and  ouarries  of 
and  jasper  are  worked  in  the  hills.  The  military  gov- 
ernment of  the  province  is  dependent  on  the  captaincy- 
general  of  Catalonia.    For  administrative  purpose? 
the  district  is  divided  into  eight  partidos  judicale*. 
containing  186  ayuntamicntos.  and  returns  three  sena- 
tors and  eight  deputies  to  the  cortes.    Besides  the 
capital,  the  towns  in  the  province  with  more  than 
10,000  inhabitants  are  Reus  (27,691),  Tortosa  (23,808) 
and  Vails  (13,256). 

TARRAGONA,  the  capital  of  the  above  province, 
is  a  flourishing  seaport,  the  scat  of  an  archbishopric, 
at  the  mouth  of  the  Francoli,  63  miles  by  rail  vest- 
southwest  of  Barcelona,  in  41°  ](/  N.  lat-  and  0°  itf 
E.  long.,  with  a  population  of  23,046  in  1877.  The 
picturesque  but  badly  built  older  portion  of  the  town 
stands  on  the  steep  slope  of  a  hill  760  feet  high,  and 
is  still  surrounded  by  walls  of  Roman  (in  parts  Cyclo- 
pean] origin.  Below  the  walls  a  broad  street,  the 
Rambla,  divides  the  upper  from  the  lower  town,  which 
has  been  more  regularly  built  in  modern  times  along 
the  low  promontory  which  Btretehes  out  into  the 
Mediterranean.  The  city  is  most  beautifully  situated, 
and  .trains  considerably  in  effect  from  its  magnificent 
cathedral,  one  of  the  noblest  examples  of  early  Span- 
ish art.  It  is  300  feet  in  length  and  100  feet  in 
breadth,  and  consisted  originally  of  a  nave,  aisles, 
transepts  with  an  octagonal  lantern  at  the  crossing, 
and  an  apsidal  chancel.  Several  exterior  chapels  have 
been  added  in  later  times,  and  on  the  southeast  stands 
a  14th-century  steeple  raised  on  a  Romanesque  tower. 
The  east  end  was  probably  begun  in  1131  on  the  ruins 
of  an  earlier  church,  but  the  main  body  of  the  build- 
ing dates  from  the  end  of  the  12th  century  and  the 
first  half  of  the  13th,  and  is  of  transitional  character. 
— the  exuberant  richness  of  the  sculptured  capitals 
being  admirably  kept  in  subordination  Dy  the  Roman- 
esque simplicity  of  the  masses.  Considerable  changes 
were  introduced  at  a  later  date  ;  and  the  present  west 
end  of  the  nave  cannot  have  been  completed  till  late 
in  the  14th  century.  On  the  northeast  side  is  a  clois- 
ter contemporary  with  the  church,  with  which  it  com- 
municates by  a  very  fine  doorway.  The  cloister  eon- 
tains  much  remarkable  work,  and  the  tracery  of  the 
windows  bears  interesting  marks  of  Moorish  influence. 
Two  other  noteworthy  churches  in  the  city  are  San 
Pablo  and  Santa  Tecla  la  Vieja,  both  of  the  12th  cen- 


tury. The  mole,  begun  in  1491 ,  was  chiefly  constn 
out  of  the  Roman  amphitheatre,  of  which  a  few 
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of  seats  can  still  be  seen  on  the  sea-shore.  The  re- 
mains of  a  Roman  aqueduct  form  a  picturesque  feature 
in  the  landscape.  The  Caret-  ,  de  Pilatos  is  said  to 
bare  been  the  palace  of  Augustus  Ccesar ;  it  was 
partly  destroyed  by  Suchet,  and  now  serves  as  a  prison, 
ibe  museum  contains  a  collection  of  the  Roman  an- 
nuities which  are  continually  being  discovered  during 
eicavations. 

The  trad©  ia  steadily  increasing.  During  1885  the  vessels 
anted  to  377.250  tons  ( 45.785  tens  British,  47,181 
42,«17  Swedish  and  Norwegian).  The  exports 
at  £1,289.533  ($6.267, 130.38)  (wine  £1,023,847) 
'$1,375,896.42],  and  tbe  imports  at  £1,237,012  ($6,173,87*32]. 
The  exports  were  mostly  te  France,  Great  Britain,  and  the 
BiTer  Plate ;  the  imports  were  chiefly  from  Germany,  Bus- 
,  and  Sweden.  There  is  communication  by  rail 


Valencia,  and  Lerida,  and  by  steamer  with 
other  porta  of  8pain. 

Tarraco  was  one  of  the  earliest  strongholds  of  the  Boman* 
ia  Spain,  and  became  a  colony  (of  Julias  Omar),  the  capital 
of  Hiapania  Citerior,  and  the  richest  town  on  the  coast.  To 
the  Kotnaus  the  Visigoths  under  Euric  succeeded  in  487, 
Sat  on  their  expulsion  by  the  Moors  in  710  the  city  was 
r*sed  to  the  ground.  It  was  long  before  the  ruins  were 
sain  inhabited,  bat  by  1089,  when  the  Moors  were  driven 
"at  by  Raymond  IV.  of  Barcelona,  there  mast  have  been  a 
certain  revival  of  prosperity,  for  the  primacy,  which  had 
been  removed  to  Vich,  was  in  that  year  restored  to  Tarra- 
rtwa.  In  1118  a  grant  of  tbe  fief  was  made  to  the  Norman 
Kobcrt  Burdet,  who  converted  the  town  into  a  frontier 
fortress  against  the  Moors.  In  1705  the  city  was  taken  and 
barued  by  the  English,  and  a  century  later,  after  being 
Partly  fortified  by  them,  it  was  captured  and  sacked  by  the 
French  in  1811  under  Suchet. 

TARS  HIS  H.  See  Phoenicia,  vol.  xviii,  p.  819. 
TARSUS,  now  Tarsi' >,  an  ancient  city  in  the  fer- 
tile plain  of  Cilicia,  lay  on  both  sides  of  the  Cydnus, 
whose  cool  and  swift  waters  were  the  pride  of  the 
city  (Dio  Chrys. ,  vol.  ii.  p.  2,  Reiske's  ed. ;  Mtn  Apol- 
lo:, i.  7),  and  bore  traffic  to  and  from  the  port  of 
Khegma.  In  the  time  of  Xenophon  (Anab.,  i  2,  23) 
T.»rsus  was  already  great  and  flourishing  and  was  the 


of  the  vassal  king  of  Cilicia.  Its  civiliza 
tion  at  this  time  seems  to  have  been  mainly  Semitic, 
■  was  to  be  expected  from  the  geographical  relations 
of  Cilicia,  which  have  generally  associated  its  history 
with  that  of  Syria.  We  have  coins  of  Tarsus  0"^)  of 
the  Persian  period,  bearing  Aramaic  inscriptions :  and 
the  deities  of  the  town,  known  in  later  times  as  Hera- 
cles, Perseus,  Apollo,  Athena  (Dio  Chr.,  ii.  22),  seem 
t<>  have  been  akin  to  those  of  the  Phoenicians  and 
Syrians  (see  below).  The  Semitic  influence  was  doubt- 
very  ancient ;  indeed,  the  Assyrians  invaded  Ci- 
hria  in  the  9th  century  B.C.,  at  which  date  Tarsus  is 
perhaps  mentioned  on  the  monuments  under  the  name 
of  Tarxi  (Schrader,  Keiliruchr.  und  Getch.,  1878,  p. 
240;  the  reading  is  not  certain).    After  Tarsus  was 


Hdlenized  the  citizens  learned  to  boast  that  they  were 
Argives  sprung  from  the  companions  of  Triptolemus 
*Strabo.  xiv.  5.  12  ;  Dio  Chr.,  ii.  20).  and  the  town 
became  t  he  seat  of  a  famous  school  of  philosophy 
which  wa.s  frequented  almost  exclusively  oy  natives, 
but  scot  forth  teachers  as  far  as  Rome  itself.1  More 
than  one  of  these  philosophers,  notably  Athenodorus 
the  teacher  of  Augustus,  and  Nestor  the  teacher  of 
Marcellus,  held  the  chief  magistracy  of  the  city. 
Athenodorus  and  his  predecessors  were  Stoics,  but 
Nestor  was  an  Academic  (Strabo,  xiv.  5.  14)1  so  that 
the  Platonic  philosophy  is  that  with  which  Paul  would 
probably  have  come  in  contact  if  he  gave  heed  to  the 
'ireek  wisdom  of  his  native  city.  Presumably,  how- 
ever, he  formed  no  higher  opinion  of  the  culture  of 
Tarsus  than  did  his  contemporary  Apollonius  of  Tyana, 
whose  testimony  as  to  the  character  of  the  citizens 
R.  Ap.,  i.  7)  is  confirmed  by  Dio  Chrysostom.  Tar- 
**  had  made  rapid  material  progress  since  Cilicia  be- 
came Roman  (66  B.C.).    It  was  the  capital  of  a  rich 

'  To  Strabo's  list  most  be  added  Zeno,  the  successor  of  Chry- 
,  Jfecrob., 21,  makes  him  a  Stole  and  teachsrof  Tiberius. 


I  province,  and  had  received  freedom  from  Antony,  and 
|  from  Augustus  the  dignity  of  a  metropolis  and  impor- 
tant immunities  for  its_  commerce  (Dio  Chr.,  ii.  36). 
The  inhabitants  were  vain,  effeminate,  and  luxurious, 
more  like  Phoenicians  than  Greeks.  Their  sensuous 
Eastern  religion  in  these  golden  days  of  affluence  had 
more  attraction  for  them  than  the  grave  philosophy  of 
the  Porch ;  and  the  legend  supposed  to  be  graven 
on  the  statue  of  Sardanapalus,  at  the  neighbor  city  of 
Anchialej  "let  us  eat  and  drink,  for  to-morrow  we 
die,"  which  Paul  quotes  in  1  Oir.  xv.  32,  might  have 
been  the  motto  of  the  mass  of  the  townsmen.1  At  Tarsus 
the  emperor  Tacitus  died,  and  Julian  was  buried.  The 
city  was  deserted  and  lay  waste  during  the  frontier 
wars  of  Greeks  and  Arabs  in  the  first  century  of  Islam; 
a  Moslem  general,  who  saw  the  ruins,  estimated  its 
former  population  at  100,000  (Beladhori,  p.  169).  It 
was  rebuilt  and  settled  as  a  military  colony  and  fron- 
tier post  by  Harun  al-Rashfd  in  787  A.n.,  and  became 
a  starting  point  of  forays  against  the  Christiana  On 
such  a  campaign  the  caliph  Ma'mrin  died,  and  was 
buried  at  Tarsus  (833),  having  caught  a  fever,  like 
Alexander  the  Great,  by  bathing  in  the  cold  Cilician 
waters.  Tarsus  was  temporarily  recovered  to  Chris- 
tendom by  Nioephorus  Phocas,  and  again  by  the  cru- 
saders under  Baldwin.  Finally  it  remained  in  the 
hands  of  the  Turks. 

The  Heracles  of  Tarsus  was  the  Cilician  god  Sandan.  Dio 
:  Chrysostom  calls  him  the  d^Xfly**  of  the  Tarsians  (ii.  23), 
I  and  he  may  be  identified  with  the  Baal  of  Tarsus  named 
■  on  tbe  coins  already  spoken  of.    He  was  worshipped  by  the 
periodical  erection  of   a  very  fair  pyre  "  (ibid.),  a  rite  pre- 
sumably analogous  to  that  described  in  the  De  Dea  fyrto, 
[  ch.  49;  and  the  remarkable  rain  of  Donuk-tash,  a  vast  court 
with  massive  walls  enclosing  two  lofty  platforms  of  con- 
crete, probably  marks  the  site  of  his  sanctuary  (see  Perrot 
and  Chipiez,  J  list,  de  I'Art,  iv.  636  tq.,  and  Langlois,  Voy- 
age dan*  la  Cilieie,  p.  365  »q.).  A  tradition  making  Sandan  the 
founder  of  Tarsus  is  given  by  Ammianus  (xiv.  8.  3) ;  and, 
as  the  Greeks  appear  to  have  taken  elements  of  the  myth 
of  Sandan  (including  the  pyre)  into  their  legend  of  Banian- 
a  [talus,  this  explains  the  current  story  that  Sardanapalos 
founded  Anchialo  and  Tarsus  in  one  day  (Arrian,  ii,  5,  2; 
Athen.,  xii.  p,  529  tq.).   On  Sandan,  see  K.  O.  Mullcr,  in 
RAein.  Mum.,  1829,  and  E.  Meyer,  in  Z.  D.  M.  O.,  1877,  p.  736 
tq.    Another  account  in  Ammianus  makes  Perseus  the 
founder  of  Tarsus,  and  itappcars  from  Dio  Chr.  that  he  was 
almost  or  quite  as  much  honored.   The  footprint  of  Pegasus 
I  was  shown  at  Tarsus  ( Avienus,  1031  tq. ;  comp.  Dio,  ii.  24), 
and  his         (wing  t)  was  said  to  have  fallen  there  (Alex. 
Polyh.  in  Stoph.  Bys.,«.r.).  This  worship  reappears  at  Joppa. 
Apollo  "  with  the  trident "  had  a  sacred  sword  at  Tarsus, 
which  could  be  cleansed  only  by  the  water  of  the  Cydnus 
( Plut.,  Def.  Orae.,  41),  and  is  probably  the  same  as  the  harpe 
:  shown  on  coins  of  Hadrian's  time;  it  so,  he  is  presumably  a 
1  differentiated  form  of  Perseus.   The  worship  of  Athena  may 
i  be  connected  with  the  statement  of  Athenodorus  (tbe  fa- 
mous philosopher  of  Tarsus)  that  the  ancient  name  of  the 
city  was  Parthenia  ( Fr.  HuL  Qrn  iii.  487).  Abydenus  in 
Eusb..  Cfcnm.,  p.  35,  ed.  Schone)  ascribes  the  foundation  of 
!  her  temple  with  its  brazen  columns  and  of  tbe  city  itself  to 
I  Sennacherib.   Thus  with  the  Baal  of  Tyre  there  was  wor- 
shipped an  unmarried  goddess,  as  in  so  many  shrines  of 
Syria  and  Asia  Minor.    Dio  Chr.,  ii.  2,  speaks  also  of  Titans 
as  lords  of  the  city.   The  reference  is  to  Japetua  (JaphetT), 
grandfather  of  Cydnus  (Athenodorus,  ut  tup.). 

TARTAGLIA,  Niccolo  (e.  1500-1557),  a  self- 
taught  mathematician,  was  born  at  Brescia  about  1500. 
His  father,  Michele  Fontana,  was  a  postal  messenger 
between  Brescia  and  the  neighboring  towns,  who, 
dying  in  1506.  left  two  sons  and  a  daughter  to  the  care 
of  their  penniless  mother.  Niccold's  childhood  was  ac- 
cordingly passed  under  the  stress  of  dire  poverty,  and 
was  marked  by  a  cmel  misfortune.  During  the  sack 
of  Brescia  in  1512  he  was,  in  the  cathedral  where  he 
had  vainly  sought  a  refuge,  horribly  mutilated  by  some 
infuriated  French  soldiers.  His  skull  was  laid  open  in 
three  places,  his  palate  cloven,  both  jawbones  frao- 

•  AthenKus.  v.  p.  21.\tell§of  an  Epicurean  philosopher.  Lysis*, 
who.  becoming  priest  of  Heracles,  became  tyrant  of  the  city,  tax- 
ing the  rich  to  provl<1«  largesses  for  the  poor.  The  fact  Is  proba- 
ble, the  data  quite  uncertain. 
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TARTAN. 


tured.  Yet  he  recovered  with  no  further  assistance 
than  his  mother's  patient  care.  He,  however,  long 
continued  to  stammer  in  his  speech,  whence  the  nick- 
name, adopted  by  himself,  of  'Tartaglia. "  His  edu- 
cation remains  a  mystery.  Save  for  the  barest  rudi- 
ments of  reading  and  writing,  he  tells  us  that  he  had 
no  master;  vet  we  find  him  at  Verona  in  1521  an  es- 
teemed teacher  of  mathematics.  In  1534  he  trans- 
ferred his  residence  to  Venice,  and  was  there  met  by 
Antonio  del  Fiore  with  a  challenge  to  one  of  the  intel- 
lectual duels  then  customary.  Del  Fiore  relied  on 
his  possession  of  an  undivulged  formula  by  Scipione 
del  Ferro  for  the  solution  of  a  particular  case  of  cubic 
equations.  But  Tartaglia  had  attained  in  1530  a  sim- 
ilar result,  which  he  now,  in  February,  1535,  greatly 
extended.  His  consequent  triumph  over  his  adver- 
sary gave  him  a  high  reputation,  and  his  house  became 
the  resort  of  the  learned  of  all  grades  and  nations. 
The  mystery  in  which  he  chose  to  shroud  his  method 
of  dealing  with  cubic  equations  promised  him  a  highly 
effective  weapon  in  future  contests,  as  well  as  leisure 
to  perfect,  before  publishing,  the  coveted  rules.  But 
in  1539  Cardan  enticed  him  to  Milan,  and  there,  by 
unremitting  solicitations,  procured  from  him  the  rude 
verses  in  which  he  had  enshrined  his  discovery  (see 
Algebra,  vol.  i.  p.  453).  The  Milanese  physician's 
breach  of  his  oath  of  secrecy  gave  rise  to  a  bitter  and 
lifelong  quarrel,  the  most  conspicuous  incident  in 
which  was  a  public  disputation  at  Milan,  August  10, 
1548,  at  which  Cardan  shrank  from  appearing.  In 
1548  Tartaglia  accepted  a  situation  as  professor  of  Eu- 
clid at  Brescia,  but  returned  to  Venice  at  the  end  of 
eighteen  months.  He  died  at  Venice  December  13. 
1557.  Acrid  and  emulous  in  disposition,  he  incurred 
abundant  enmities ;  yet  his  honesty,  uprightness,  and 
the  morality  of  his  life  remain  unimpeached.  He  was 
keen-witted,  diligent  and  ingenious,  and  by  his  dis- 
coveries in  the  solution  of  equations  helped  to  initiate 
the  rapid  progress  of  modern  mathematics. 

Tart&glia's  first  printed  work,  entitled  Xova  ScUntia  (Ve- 
nice, 1537),  dealt  with  the  theory  and  practice  of  gunnery, 
to  which  his  attention  had  been  drawn  in  1531  by  the  ques- 
i  of  a  bombardier  at  Verona  as  to  the  elevation  giving 


the  greatest  range.   Ho  easily  found  it  to  be  45°  (true  only 
»),  but  failed  to  demonstrate  the  correctneas  of  his 


Indeed,  he  never  shook  off  the  erroneous  ideas 
of  hia  timo  regarding  the  paths  of  projectile,  further  than 
to  see  that  no  part  of  them  could  be  a  straight  line.  lie 
nevertheless  inaugurated  the  scientific  treatment  of  the 
,  and  his  propositions  reappeared  in  most  ballistical 
i  to  Blondel's  in  1683.   The  publication  of  the 

'iL*  Un'leM^nTlntereit  Tchris^ndom,' Tar- 
taglia regarded  it  as  a  crime  to  promote  arte  of  destruction. 
Inquiries  rondored  lawful  by  necessity  were,  however,  re- 
sumed in  his  Queeiti  et  Invention*  Direr te,  a  collection  of  the 
author's  replies  to  questions  addressed  to  him  by  persons  of 
the  moat  varied  conditions,  published  in  1546,  with  a  dedi- 
cation to  Henry  VIII.  of  England.  Problems  in  artil- 
lery occupy  two  outof  nine  books ;  the  sixth  treats  of  fortl- 
i ;  the  ninth  gives  several  examples  of  the  solution 


of  equations  of  the  third  degree.  His  fast  years  were  full 
of  activity.    He  published  in  1551  Regota  Generate  per  toile- 


ted algebra  as  far  as  quadratic  eqi 
to  embody  the  results  of  his 


in  a  separate  form ;  but  his 
.    He  i 


i  published 
Euclid  (1543)  and  the 
i  of  the  principal 
ided  the  tract  De 


He 

investiga- 
reraained 
translation  of 
the  Greek  of 
(1543).  These 


(an  allusion  to  his  personal  troubles  at  Brescia!,  setting 
forth  a  method  for  raising  sunken  ships,  and  describ- 
ing the  diving-be'l,  then  little  known  in  western  Europe. 
He  pursued  the  subject  in  Ragiowimenti  topra  In  Tratagliata 
/swuwm  (May,  1551),  adding  a  table  of  specific  gravities. 
Of  his  largest  work,  entitled  Generate  Trattato  di  Nutnerie 
,  two  parts  appeared  at  Venice  in  1556,  the  remain- 
in  1560.   This  is  a  comprehensive 


ibut  Aqnm,  of  which  his  Latin 
holds  the  place  of  the  lost  Greek  text. 


t  of  it  is  'appended  to  his 
the  first  Italian  writer  on 
the  invention  of  the  gunner's  quadrant. 


An  Italian 
Tartaglia 


the  Scotti.h 


;  i. 


Tartagllas  own  account  of  his  early  life  ts  contained  Id  hi* 
Qumiti.  lib.  Ti.  n.  74.  See  also  Billanti's  IHteorto  di  Sieeotd  Tbr- 
lairlia,  Brescia,1871 :  Buoncompagnl.  /stoma  rut  an  T'ltiimml  ts. 
edito  di  „V.  Twinylin,  Milan.  1S81 :  Llbrl,  MM.  det  Seine**  MatM- 
nwutauet,  t.  111.  p.  149  ;  Moutucla.  Met.  da  Math.,  vol.  i.  p.  487; 
Marie.  Met.  dee  Seieneee.  1. 11.  p  242  ;  Hankel,  Zur  dock.  d.  JfaiA. 
1874,  p.  860  :  Rossi,  Bogi  dl  Breeciani  Ittuetri,  p.  386.  Tartagllsi 
writings  on  gunnery  were  translated  into  English  by  Lucario 
15Mi,  and  into  French  by  Rieffel  In  1845.  Thus.  Hal usburypublUbed 
(London.  1S64)  an  English  version  of  his  Tranxoiiata  lnrtv*ou, 
and  a  selection  from  his  writ! up  appeared  at  Venice  in  1606  with 
the  title  Opere  del  tnmosiuimo  Siccutd  Tartaglia,  1  vol.  *vo. 

TARTAN  is  a  worsted  cloth  woven  with  alternate 
stripes  or  bands  of  colored  warp  and  weft,  so  as  to 
form  a  chequered  pattern  in  which  the  colors  alternate 
in  M  sets"  of  definite  width  and  sequence.  The  weav- 
ing of  particolored  and  striped  cloth  cannot  be  claimed 
as  peculiar  to  any  special  race  or  country,  for  indeed 
such  checks  are  the  simplest  ornamental  form  into 
which  dyed  yarns  can  be  combined  in  the  loom.  But 
the  term  tartan  is  specially  applied  to  the  variegated 
cloth  used  for  the  principal  portions  of  the  distinctive 
costume  of  the  Highlanders  of  Scotland.  For  this 
costume,  and  the  tartan  of  which  it  is  composed, 
great  antiquity  is  claimed,  and  it  is  asserted  that  the 
numerous  clans  into  which  the  Highland  population 
were  divided  had  each  from  time  to  time  a  special 
tartan  by  which  it  was  distinguished.  After  the  re- 
bellion of  1745  various  Acts  of  Parliament  were  passed 
for  disarming  the  Scottish  Highlanders  and  for  pro- 
hibiting the  use  of  the  Highland  dress  in  Scotland, 
under  severe  penalties.  These  Acts  remained  nomi- 
nally in  force  till  1782,  when  they  were  formally  re- 
pealed, and  since  that  time  clan  tartan  has,  with  vary - 
ing  fluctuations  of  fashion,  been  a  highly  popular 
article  of  dress,  by  no  means  confined  in  its  use  to 
Scotland  alone  ;  and  many  new  and  imaginary  "sets 
have  been  invented  by  manufacturers,  with  the  result 
of  introducing  confusion  in  the  heraldry  of  tartans, 
and  of  throwing  doubt  on  the  reality  of  the  distinc- 
tive "sets"  which  at  one  time  undoubtedly  were  more 
or  less  recognised  as  the  badge  of  various  clana  The 
manufacture  has  long  been  carried  on  at  Bannockburn. 
in  the  neighborhood  of  Stirling,  and  it  still  continue* 
to  be  a  feature  of  the  local  industries  there. 


different  through  the  mainland  of  the  Highlands,  in  so  f»r 
that  they  who  have  seen  those  place*  are  able  at 
view  of  a  man's  plaid  to  guess  the  place  ( 


Undoubtedly  the  term  tartan  was  known,  and  the  i 
rial  was  woven,  "  of  one  or  two  colors  for  the  poor  and  more 
varied  for  the  rich,"  as  early  as  the  middle  of  the  15th  wn- 
tury.  In  the  accounts  of  John,  bishop  of  Glasgow,  treas- 
urer to  King  James  III.  in  1471,  there  occurs,  with  other 
mention  of  the  material,  the  following:  "Ane  elite  and 
ane  halve  of  blue  Tartane  to  lyne  his  gowne  of  cloth  of 
Gold."  It  is  here  obvious  that  the  term  is  not  restricted  to 
particolored  chequered  textures.1  In  1538  accounts  were 
incurred  for  a  Highland  dress  for  King  James  V.,  on  tbr 
occasion  of  a  hunting  excursion  in  the  Highlands,  in  which 
there  are  charges  for"varient  cnllorit  velvet,"  for"sne 
schort  Heland  coit,"  and  for  "  Heland  tartane  to  be  hose  to 
the  kinge's  grace."  Bishop  Lesley,  in  his  De  Origine,  Men- 
but,  et  Rebut  Qettie  Scotorum,  published  in  1578,  says  of  uV 
ancient  and  still-used  dress  of  the  Highlanders  i 
ere,  "  all,  both  noble  and  common  people,  wore  i 
one  sort  (except  that  the  nobles  preferred  those  of  i 
colors)."  George  Buchanan,  in  his  Rerun*  Scotieanm  Uit- 
toria  (1582),  as  translated  by  Monypenny  (1612),  sayiof  the 
Highlanders,  "they  delight  in  marled  clothes,  es 
that  have  any  long  stripe*  of  sundry  colors ;  they 
chiefly  purple  and  blue.  Their  predecessors  used 
mantles  or  plaids  of  divers  colors  sundry  ways  divided  j  and 
amongst  some  the  same  custom  is  observed  to  this  day."  A 
hint  of  clan  tartan  distinctions  is  given  by  Martin  in 
his  Western  Idee  of  Scotland  (1703),  which  work  also  con- 
tains a  minute  description  of  the  dress  of  the  Highlanders 
and  the  manufacture  of  tartan.  "  Every  isle,"  he  observes, 
"differs  from  each  other  in  their  fancy  of  making  pUtds. 
as  to  the  stripes  in  breadth  and  colors.   This  humor  is  at 


the  first 


Sec  W.  and  A.  Smith.  Tartant  of  the  Clan*  of  Scotland,  1*50.  j 
Sobieskl  Stuart,  MMff  SeotitMm,  1S42 ;  ^R;,*7"£^^ 


I  Neither  sols  it  in  the 
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TARTARIC  ACID. 


TARTARIC  ACID,  in  its  ordinary  acceptation, 
refers  to  one  acidj  (C\H«0«)H„  which  occurs  in  most 
aad  fruit  juices,  in  association  generally  with  malic  or 
citric  or  both.  Grape-juice  owes  its  sourness  almost 
entirely  to  acid  tartrate  of  potash.  While  the  juice 
ferments  into  wine,  the  greater  part  of  the  acid  tar- 
true  separates  out,  along  with  tartrate  of  lime,  color- 
inr  matter,  and  other  impurities,  as  a  hard  crust 
filtering  to  the  sides  of  the  cask.  Such  impure  acid 
tartrate  of  potash  is  known  commercially  as  "argol." 
It  was  known  to  the  Greeks  as  rpfcf,  to  the  Romans  as 
fft  tini  The  alchemists  from  the  1 1th  century  called 
it  lartaruM,  which  name  has  survived  in  familiar 
chemical  parlance  to  this  day.  The  true  constitution 
of  tartarut  vini  was  discovered  by  Scheele  in  1769. 
He  was  the  first  to  isolate  the  acid  from  its  acid  potash 
salt  by  a  method  which  is  still  used  for  its  industrial 
extraction. 

MttHH/'acture. — Crude  tartar  (10  to  14  cwts.)  is 
placed  in  a  tank,  and  dissolved  in  sufficient  water  with 
the  help  of  steam.  The  surplus  acid  is  then  neutral- 
iied  by  addition  of  powdered  chalk,  and  precipitated 
"  ue  salt  : 


2<C4H40,)KH  -  (C^HAIK,  +  (C,HA)H,; 

normal  salt-  acid. 
(C^O.lH,  -f  Ca  CO,—  (C^O^Oa-r-HjO  +  OO,. 

The  other  half  of  the  tartaric  acid  which  remains  dis- 
solved as  normal  potash  salt  is  then  precipitated  in  the 
nine  form  by  addition  of  chloride  or  calcium : 

(C4H,Os)K,  +  CaClt  =  2KC1  +  (C4H40#)Ca. 

The  tartrate  of  iirae  precipitate  is  collected,  washed, 
and  decomposed  by  an  excess  of  sulphuric  acid  at  75° 

C  ' 

(C«H«ObjCa  -f  HjSO,  «  CaS04  +  (C4H4Ot)H^ 

The  sulphate  of  lime  is  removed  by  decanting  and 
filtering,  and  the  acid  solution  evaporated  in  leaden 
pans  to  a  sufficient  degree  to  deposit  crystals  on  stand- 
ing in  the  cold.  The  crystals  are  purified  by  redissolv- 
in*  them  in  hot  water,  decolorizing  the  solution  with 
animal  charcoal,  and  causing  the  acid  to  crystallise  a 
*w>nd  time  after  addition  of  sulphuric  acid,  which 
promotes  the  formation  of  large  crystals.  The  crystals 
contain  a  little  sulphuric  acid  and  a  trace  of  lead  j  if 
intended  for  internal  use,  they  must  be  recrystalhzed 
fmm  pure  water. 

Tartaric  acid  forms  hard  colorless  transparent 
monodinic  prisms  of  1.764  spec,  grav.,  easily  soluble 
in  cold  and  abundantly  in  hot  water.  It  has  a  strong 
but  agreeable  sour  taste'.  At  1 5°  C.  [59°  F  ]  100  parts 
of  water  dissolve  138  parts  of  the  acid,  100  of  alcohol 
'absolute)  20.4,  and  100  of  ether  0.39.  It  fuses  at 
I3o°  C.  [275°  F.],  and  passes  into  an  amorphous  modi- 
fication known  as  meta-tartaric  acid ;  when  heated 
more  strongly  it  loses  water,  and  passes  into  the  forms 
of  anhydrides.  At  high  temperatures  it  is  decomposed 
with  formation  of  charcoal  and  volatile  products,  which 
smell  pretty  much  like  those  formed  from  sugar  in  the 
same  circumstances.  Most  oxidizing  agents  produce 
formic  from  the  aqueous  acid.  Boiling  with  oxide  of 
silver  and  excess  of  caustic  alkali  produces  oxalate. 

Tartaric  acid  is  used  largely  in  calico  printing  as  a 
discharge.  In  pharmacy  and  households  it  serves, 
coojointly  with  bicarbonate  of  soda  or  potash,  for  the 
"temporaneous  preparation  of  effervescing  drinks. 
The  so-called  German  effervescing  powders  are  a  com- 
bination of  weighed-out  doses  of  tartaric  acid  and  of 
bicarbonate  of  soda.  In  the  so-called  "  acltzogenes  " 
(glass  apparatus  in  which  carbonic  acid  is  produced  in 
one  compartment,  to  be  forced  by  its  own  pressure  into 
amass  of  water,  wine,  etc.,  in  the  other)  the  gas  is 


Tarfrafct.— The  add  potath  talt,  (C4H40,)HK,  "  cream  of 
tartar,"  is  prepared  from  crude  tartar  (argol)  by  dissolving 

in  hot  water,  filtering  off  what  remains  of  tartrate  of  lime 
and  other  imparities,  and  allowing  the  nitrate  to  crystallize. 
Toe  crystal*  are  generally  contaminated  with  a  little  of  the 
WM-«alt,  for  the  removal  of  which  the  beet  method  is  to 


treat  the  powdered  crystals  with  cold  dilute  hydrochloric 
acid  and  then  wash  them  with  cold  water  by  displacement. 
The  lime  passes  into  the  filtrate.  Cream  of  tartar  forms 
small  colorless  hard  crystals  which  dissolve  in  about  200" 
parts  of  cold  and  in  15  parts  of  boiling  water.  In  alcohol 
the  salt  is  even  less  soluble  than  in  water. 

Tin:  nor  tun!  (neutral)  poUuk  talt  (C4H40,)Kj-f-  JHrO,  is 
prepared  by  dissolving  powdered  cream  of  tartar  in  hot 
solution  of  carbonate  of  pola-sh  until  a  neutral  or  slightly 
alkaline  solution  is  produced.  The  salt,  being  extremely 
soluble  in  water,  does  not  crystallize  very  readily.  la 
former  times  the  carbonate  of  potash  required  used  to  be 
made  by  igniting  one  half  of  the  cream  of  tartar  to  he 
operated  upon  in  a  crucible.  Hence  the  name  of  tartarut 
tartaruatti*,  which  is  still  familiar  in  pharmacy.  The  salt 
is  used  medicinally,  and  also  for  removing  free  acid  from 
excessively  sour  wine  by  formation  of  relatively  insoluble 
t>i  tartrate,  (Liebig's  method). 

Rockeile  talt,  (C4H,(VKNa  •  Til.*  >.  is  prepared  by  not 
quite  neutralizing  hot  solution  of  carbonate  of  soda  with 
powdered  cream  of  tartar.  The  (filtered)  hot  solution  de- 
posits on  cooling  magnificent  crystals,  readily  soluble  in 
water,  though  less  bo  than  the  unmixed  potash  salt.  Bo- 
chelle  suit  is  used  as  a  mild  purgative.  The  so-called 
Seidlitz  powders  are  effervescing  powders  with  a  considera- 
ble addition  of  Bochelle  salt  to  the  bicarbonate. 

The  normal  tartrates  of  lime,  baryta,  etc.,  are  insoluble 
precipitates  producible  by  double  decompositions. 

Tartar  emetic,  (QH.O^KfSbOhHHtO,  is  produced  by 
boiling  4  parts  of  oxide  of  antimony,  Sb?Oi,  and  5  of  pow- 
dered cream  of  tartar  with  50  of  water  for  about  an  hour. 
The  filtered  solution,  on  cooling,  deposits  crystals  of  the 
above  composition  soluble  in  15  parts  of  cold  and  2.8  of 
boiling  hot  water.  The  crystals  generally  exhibit  the  ap- 
pearance of  tetrahedra ;  yet  they  are  rhombic  prisms  com- 
bined with  pyramids.  The  process  going  on  in  the  formation 
of  the  salt  is  easily  understood  if  we  remember  that  Sb^Oi, 
often  acts  on  aqueous  acids  as  if  it  were  the  monoxide, 
(SbO)iO,  of  a  radical  (8bO)  antimonyl.  (ShO)sO-f  HtO  is 
equivalent  to  2  (SbOjOIi,  and 

(CAOJKH  -f  OH(SbO)  =HiO-f-  (C.H^O.JK'.SbO). 

Tartar  emetic  has  long  had  a  standing  in  medicine.  In* 
doses  of  1-3  grains  it  acts  as  a  powerful  emetic ;  very  small 
doses  (*\j  to  A  grain)  induce  perspiration.  Large  doses  pro- 
duce poisonous  effects. 

Analyti*. — Tartaric  acid  is  characterised  chiefly  by  the 
relative  insolubility  of  its  acid  potash  salt.  To  produce  it 
from  a  solution  of  a  neutral  tartrate,  add  acetic  acid  and 
acetate  of  potash,  and  stir  vigorously ;  the  Bait  gradually 
separates  out  as  a  crystalline  precipitate.  Neutral  tartrate 
solutions,  with  chloride  of  calcium,  give  a  precipitate  of  tar- 
trate of  lime,  which  is  at  first  amorphous,  and  in  this  con- 
dition dissolves  pretty  readily  in  excess  of  reagent  or 
tartrate,  but  in  general  re-separates  in  the  crystalline  form 
(the  undissolved  tartrate  likewise  becomes  crystalline)  on 
standing. 

Anhydride*.— Tartaric  acid,  when  kept  at  135°  [275°  P.], 
fuses  and  becomes  meta-tartaric  acid  without  change  of 
weight,  and  on  continued  application  of  140-150°  C.  [284°- 
302°  F.],  ditartrylic  acid,  G.HwOii  =  2C4H,0,-HiO;  and  at 
180°  [356°  F.)  tartrelic  acid,  CsHgOw  =  2€,H404  -  2H»Of  is 
produced.  All  these  three  acids  form  salts  of  their  own, 
which,  however,  tend  to  become  tartrates  in  the  presence 
of  water.  At  180°  {356°  P.]  real  tartaric  anhydride  (like 
tartrelic,  CsHsOio  =  2C*H«0&)  is  produced,  in  addition  to> 
tartrelic  acid,  as  an  infusible  yellowish  mass,  insoluble  in 
water  and  in  ether.  By  continued  contact  with  water  it  is 
converted  finally  into  tartaric  acid  solution. 

Isomeric  Modification*. — Among  these  racemieaeid  has  long 
been  known  as  an  occasional  bye-product  in  the  manufac- 
ture of  tartaric  acid.  It  used  to  be  believed  that  racemic 
acid  is  present  ready  formed  in  certain  grape-juices,  and 
thus  comes  to  make  its  appearance  occasionally  ;  but  it  is 
well  known  now  that  the  bulk  of  it  at  any  rate  is  produced 
from  what  was  originally  tartaric  acid,  by  the  continued 
action  of  high  temperatures  and  water.  Racemic  acid  is 
almost  identical  with  tartaric  acid ;  the  only  purely  chemi- 
cal point  of  difference  is  that  corresponding  salts  of  the  two 
acids  often  crystallize  with  different  proportions  of  water. 
The  two  acids,  however,  are  easily  distinguished  by  their 
action  on  polarized  light  (see  Polarity,  vol.  xix.  p.  326). 
A  solution  of  tartaric  acid  turns  the  plane  of  polarization  to 
the  right;  racemic  acid  is,  in  thiB  sense,  optically  inactive. 
These  long-known  facta  led  Pasteur  to  the  discovery  of  the 
true  relations  of  the  two  acids.  If  the  double  racemater 
(CJI«0»)Na(NH4),  is  allowed  to  crystallize  slowly,  two  kinda 
of  crystals  are  produced,  both  bearing  hemiedric  faces,  but 
differing  from  each  other  in  the  situation  of  these,  exactly 
I  as  the  right  band  differs  from  the  left.   Pasteur  separated 
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■the  two  kinds  of  crystals,  and  found  that  one  kind  is  iden- 
tical with  the  ordinary  (deztro-)  tartrate  of  soda  and 
ammonia,  while  the  other  contain*  a  new  kind  of  tar- 
taric acid,  which  he  called  Ubvo tartaric  acid,  because  it 
turns  the  plane  of  polarization  to  the  left.  Equal  weights 
of  the  two  acids,  when  dissolved  separately  iu  water  and 
mixed,  unite,  with  perceptible  evolution  of  heat,  into  opti- 
■cally  neutral  racemic  scid.  Racemic  acid,  then,  is  Isevo- 
and  dcxtro-tartaric  united  (loosely)  into  one  molecule. 
There  are  a  number  of  optically  inactive  tartaric  acids,  not 
susceptible  of  decompositiou  in  the  sense  in  which  racemic 
acid  is.  (w.  d.) 

TARTARS  (more  correctly  Tatars,  but  Tartars  is 
the  form  generally  current),  a  name  given  to  nearly 
three  million  inhabitant  of  the  Russian  empire, 
•chiefly  Moslem  and  of  Turkish  origin.  The  majority — 
in  European  Russia — arc  remnant*  of  the  Mongol  in- 
vasion of  the  13th  century  (see  Mongols),  while 
those  who  inhabit  Siberia  are  survivals  of  the  once 
much  more  numerous  Turkish  population  of  the  Ural- 
Altaic  region,  mixed  to  some  extent  with  Finnish  and 
Satnoyedic  stems,  as  also  with  Mongols.  The  name 
is  derived  from  that  of  the  Ta  ta  Mongols,  who  in  the 
5th  century  inhabited  the  northeastern  Gobi,  and, 
after  subjugation  in  the  9th  century  by  the  Tung us 
Kidafis,  migrated  southward,  there  founding  the 
.Mongolian  empire  under  Jenohiz  Khan  (o.t\).  Un- 
der the  leadership  of  his  grandson  (Batu)  they  moved 
westwards,  driving  with  them  many  stems  of  the 
Turkish  Ural-Altaians  towards  the  plains  of  Russia, 
The  ethnographical  features  of  the  present  Tartar  in- 
habitants of  European  Russia,  as  well  as  their  lan- 

f[uage,  show  that  they  contain  no  admixture  (or  very 
title)  of  Mongolian  blood,  but  belong  to  the  Turkish 
branch  of  the  Ural-Altaic  stock,  necessitating  the 
conclusion  that  only  Batu,  his  warriors,  and  a  limited 
number  of  his  followers  were  Mongolians,  while  the 
great  bulk  of  the  13th-century  invaders  were  Turks. 
On  the  Volga  they  mingled  with  remnants  of  the  old 
Bulgarian  Turkish  empire,  and  elsewhere  with  Fin- 
nish stems,  as  well  as  with  remnants  of  the  ancient 
Italian  and  Greek  colonies  in  Crimea  and  Caucasians 
in  Caucasus.  The  name  of  Tatars,  or  Tartars,  given 
to  the  invaders,  was  afterwards  extended  so  as  to  in- 
clude different  stems  of  the  same  Turkish  branch  in 
Siberia,  and  even  the  bulk  of  the  then  little  known 
inhabitants  of  the  high  plateau  of  Asia  and  its  north- 
western slopes,  which  was  described  under  the  general 
name  of  Tartary.  This  last  name  has  almost  disap- 
peared from  geographical  literature,  but  the  name 
Tartars,  in  the  above  limited  sense,  remains  in  full 


The  present  Tartar  inhabitants  of  the  Russian  empire 
form  three  large  groups,— these  of  European  Russia  and 
Poland,  those  of  Caucasus,  and  those  of  8iberia.  The  dis- 
crimination of  the  separate  stems  included  under  the  name 
is  still  far  from  completion.  The  following  subdivisions, 
however,  may  be  regarded  as  established  :  (1)  The  Kazan 
Tartars,  descendants  of  the  Kiptchaks  settled  on  the  Volga 
in  the  13th  century,  where  they  mingled  with  survivors  of 
the  Bulgar  Turks  and  partly  with  Finnish  stems.  They 
number  about  half  a  million  iu  the  government  of  Kazafi, 
about  100,000  in  each  of  the  governments  of  Ufa,  Samara, 
and  Simbirsk,  and  about  300,000  in  Vyatka,  Saratoff,  Tam- 
boff,  Penza,  Ngni-Novgorod,  Perm,  and  Orenburg;  some 
15,000  belonging  to  the  same  stem  have  migrated  to  Ryazan, 
or  have  been  settled  as  prisoners  in  the  10th  and  17th 
centuries  in  Lithuania  ( Vilna,  Qrodno,  and  Podolia) ;  and 
there  are  some  2000  in  St.  Petersburg.  In  Poland  they 
constitute  1  per  cent,  of  the  population  of  the  district  of 
Ptock.  The  Kazafi  Tartars  speak  a  pure  Turkish  dialect; 
they  are  middle-sized,  broad-shouldered,  and  strong,  and 
tuottly  have  black  eyes,  a  straight  nose,  and  salient  check 
bones.  They  are  Mohammedans;  polygamy  is  practiced 
only  by  the  wealthier  classes  and  is  a  waning  institution. 
Excellent  agriculturists  and  gardeners,  very  laborious,  and 
having  a  good  reputation  for  honesty,  they  live  on  tin- 
best  terms  with  their  Russian  peasant  neighbors.  It  may 
be  added  that,  according  to  M.  YufSroff  {food*  HKn.  tur  let 
Jiathkirt,  1881),  those  Bashkirs  who  live  between  the 
Kama,  Ural,  and  Volga  are  not  of  Finnish  origin,  but  in 
virtue  of  their  history,  language,  anthropological  features, 


and  customs  must  be  regarded  as  Tartars.  (2)  The  As- 
trakhan Tartars  (about  10,000)  are,  with  the  Mongol  Kal- 
mucks, all  that  now  remains  of  the  once  so  powerful  As- 
trakhan empire.  They  also  are  agriculturists  and  garden- 
ers;  while  some  12,000  Kundrovsk  Tartars  Still  continue 
the  nomadic  life  of  their  ancestors.  i3)  The  Crimean 
Tartars,  who  occupied  the  Crimea  in  the  13th  century, 
have  preserved  the  name  of  their  leader,  Nogai.  During 
the  15th,  16th,  and  17th  centuries  they  constituted  s  rich 
empire,  which  prospered  until  it  fell  under  Turkish  role, 
when  it  had  to  suffer  much  from  the  wars  fought  between 
Turkey  and  Russia  for  the  possession  of  the  peninsula. 
The  war  of  1853  and  the  laws  of  1860-63  and  1874  censed 
an  exodus  of  the  Crimean  Tartars;  they  abandoned  their 
admirably  irrigated  fields  and  gardens  and  moved  to  Tur- 
key, so  that  now  their  number  falls  below  100.000.  Those 
of  the  south  coast,  mixed  with  Greeks  and  Italians,  are 
well  known  for  their  skill  in  gardening,  their  honesty,  and 
their  laborious  habits,  as  well  as  for  their  fine  features, 
presenting  the  Tartar  type  at  its  best.  The  mouuuio 
Tartars  closely  resemble  those  of  Caucasus,  while  those  of 
the  steppes— the  Nogais— are  decidedly  of  a  mixed  origin 
from  Turks  and  Mongolians. 

The  Tartars  of  Caucasus,  who  inhabit  the  upper  KuHsfi, 
the  steppes  of  the  lower  Kuma  and  the  Kura,  and  the 
A  raxes,  number  about  1,350,000.  Of  these  (4)  the  Hag* 
on,  the  Kuma  show  traces  of  an  intimate  mixture  with 
Kalmucks.  They  are  nomads,  supporting  themselves  by 
cattle-breeding  and  Ashing;  few  are  agriculturists.  i5i  The 
Karatchais  (18,500)  in  the  upper  valleys  about  Elburt  lire 
by  agriculture.  (6)  The  mountaiu  Tartars  (about  850,000  , 
divided  into  many  tribes  and  of  an  origin  still  unde- 
termined, are  scattered  throughout  the  provinces  of  Bska, 
Erivan,  Tiflis,  Kutais,  Daghestan,  and  partly  also  of  Batnm. 
They  are  certainly  of  a  mixed  origin,  and  present  a  variety 
of  ethnological  types,  all  the  more  so  as  all  who  are  neither 
Armenians  nor  Russians,  nor  belong  to  any  distinct  Can- 
casian  tribe,  are  often  called  Tartars.  Aa  a  rule  they  are 
well  built  and  little  behind  their  Caucasian  brethren. 
They  are  celebrated  for  their  excellence  as  gardeners,  agri- 
culturists, cattle-tenders,  and  artisans.  Although  mo* 
fervent  Shi'ites,  they  are  on  very  good  terms  both  with 
their  Sunnite  and  with  their  Russian  neighbors.  Polyg- 
amy is  rare  with  them,  and  their  women  go  to  work  no- 
veiled. 

The  Siberian  Tartars,  mostly  mixed  with  Finnish  stem*, 
are  the  most  difficult  to  classify.  They  occupy  three  di»- 
tinct  regions, — a  strip  running  west  to  east  from  Tobolik 
to  Tomsk,  the  Altai  and  its  spurs,  and  South  Yeniseisk. 
They  originated  in  the  agglomerations  of  Turkish  ttcmi 
which  in  the  region  north  of  the  Altai  succeeded  the  Ugru- 
Samoyedic  civilization  (see  Sibkkia),  and  reached  a  rela- 
tively high  degree  of  culture  between  the  4th  and  the  *h 
centuries,  but  were  subdued  and  enslaved  by  the  M  . 
In  the  meantime  the  following  subdivisions  of  the  Sibcma 
Tartars  may  be  accepted ;  (7)  The  Raraha  Tartars,  whs 
take  their  name  from  one  of  their  stems  (Barama),  number 
about  50,000  in  the  government  of  Tobolsk  and  about  5000 
In  Tomsk.  After  a  strenuous  resistance  to  Russian  coo- 
quest,  and  much  suffering  at  a  later  period  from  Kirgbu 
and  Kalmuck  raids,  they  now  live  by  agriculture,  either  in 
separate  villages  or  along  with  Russians.  (8)  The  Tcbolym 
or  Tchulym  Tartars  on  the  Tcholym  and  both  the  riven 
Yus  speak  a  Turkish  language  with  many  Mongolian  and 
Yakut  words,  and  are  more  like  Mongols  than  Turks,  la 
last  century  they  paid  a  tribute  for  2550  arbaletes,  but 
they  now  are  rapidly  becoming  fused  with  Russians.  \9) 
The  Abakan  or  Minusinsk  Tartars  occupied  the  steppes  on 
the  Abakan  and  Yus  in  the  17th  century,  after  the  with- 
drawal of  the  Kirghisea,  and  represent  a  mixture  with 
Koibals  (whom  Castren  considers  as  partly  of  Ostisk  and 
partly  Samoyedic  origin)  and  Beltirs— also  of  Finnish 
origin.  Their  language  Is  also  mixed.  They  are  known 
under  the  name  of  Sagais,  who  numbered  11,720  in  l*i 
and  are  the  pnrer  Turkish  stem  of  the  Minusinsk  Tartar*, 
Koibals,  and  Kyzyl  or  Red  Tartars.  Formerly  Shamsniste, 
they  now  are,  nominally  at  least,  adherents  of  the  Greek 
Orthodox  Church,  and  support  themselves  mostly  by 
cattle-breeding.  Agriculture  is  spreading  but  slowlv 
among  them;  they  still  prefer  to  plunder  the  stores  of 
bulbs  of  LUium  MartaQon,  Pteonia,  and  Erythrmvm  I*** 
cants  laid  up  by  the  steppe  mouse  ( lfia  tottalit).  The 
Soyotes,  or  Soyons,  of  the  Sayan  Mountains,  who  are  Final 
mixed  with  Turks,  the  Uryankhcs  of  northwest  Mongohi, 
who  are  of  Turkish  origin  hut  follow  Buddhism,  snd  tbe 
Karagasses,  also  of  Turkish  origin  but  much  like  the 
Kirghizes,  and  reduced  now  to  a  few  hundreds,  are  akin  &> 
the  above.  (10)  The  Tartars  of  the  northern  slopes  of  m 
Altai  (nearly  20,000  in  number)  are  of  Finnish  »>r:c  » 
They  comprise  some  hundreds  of  Kumandintaea,  the  Lebed 
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Tirtars,  the  Tchernevyie  or  Black-Forest  Tartars,  and  the 
Soon  (11,000),  descendants  of  the  Kuznetsk  or  Iran-Smith 
Tartars.  They  axe  chiefly  hunters,  passionately  loving 
their  tsioa,  or  wild  forest*,  And  have  maintained  their 
Shscuan  religion  and  tribal  organization  into  wm»k:  They 
Ere  partly  also  on  eedar-nut*  and  honey  collected  in  the 
forest*.  Their  dress  is  that  of  their  former  raters,  the 
Kalmucks,  and  their  language  contains  many  Mongolian 
words.  (11)  The  Altai  Tartars,  nr  "  Altaians,"  comprise — 
(sj  Uie  Mountain  Kalmucks  (12,000),  to  whom  this  name 
bat  been  given  by  mistake,  and  won  have  nothing  in 
common  with  the  Kalmucks  except  their  dress  and  mode 
of  life,  while  they  speak  a  Turkish  dialont,  and  (6)  the 
Tetanies,  or  Teleogbiu*  (5600),  a  remainder  «f  a  formerly 
snmerous  and  warlike  nation  who  have  migrated  from  tbe 
monntains  to  the  lowlands,  where  they  now  live  along  with 
Bu«ian  peasants. 

Finally,  there  are  a  number  of  Tartars  in  Tnrkeatan  and 
Central  Asia.  Without  including  under  this  name  the 
Sarta  and  tbe  Kuramintoea  of  TurkeiCan,  still  less  the 
Kirgbix-Kazaka,  it  may  be  reckoned  that  there  are  still 
nearly  30,000  survivors  of  the  Uigurs  in  the  valley  «f~  the 
Iti,  about  Kuldja,  and  in  tbe  Khami  oasis. 

As  is  evident  from  the  above,  altheogh  the  name  Tartars 
originated  in  an  indiscriminate  application  of  the  word  to 
tbe  Turkish  and  Mongolian  stoma  which  invaded  Europe 
six  centuries  ago,  and  its  gradual  exteawion  to  the  Turkish 
stems  mixed  with  Mongolian  or  Finnish  blood  in  Siberia, 
it  still  represents  an  aggregate  of  characters  which  warrant 
at  least  a  provisional  use  of  this  genetic  name,  if  these  to 
whom  it  is  given  are  properly  subdivided.  It  embodies 
stems  which,  although  widely  distinct,  still  have  some 
common  ethnographical  and  philological  fea tores,  besides 
being  to  some  extent  of  like  origin  and  history. 

Tbs  literature  of  the  subject  is  very  extensive,  and  bibliograph- 
ies! Indexes  may  be  found  In  tbe  ueofrrapkieal  Dictionary  of  P. 
semenofT,  appended  to  the  articles  devoted  respectively  to  the 
namei  riven  above,  as  also  In  the  yearly  ludexet  by  M.  Mcsboff. 
BwMes  the  well-known  works  of  Caatren.  which  are  a  very  rich 
source  of  Information  on  the  subject,  Sehiemer  (St.  Petersburg 
tademT  of  science),  Donner,  Ahiqvlwt,  and  other  explorers  of 
the  I'ral- Altaians,  as  also  those  of  the  Russian  historians  Solo- 


Tltff.  Koatomarorf,  Bestuzheff  Kiumin,  Scbapoff,  and  Ilovalskiy. 

ntloned: 

i ;  tbe  Russian  Etno&xtptocKriiiy  Ijbomlk;  the  ftvrttia  of 


the  tallowing  containing  \  aluable  Information  may  be  men 
tbe  publication*  of  the  Russian  Geographical  Boclet 


and  Its 


tbe  Moscow  society  of  the  amateurs  of  natural  science ;  the  works 
sphical  congresses ;  Kostroff'a  researches 
in  the  memoirs  of  the  Hiberlsn  branch 
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of  the  Russian  ethnographical  congresses 
on  lb*  Siberian  Tartars  in  the  memoirs  o 

of  tbe  geogr.  soc. ;  Radloff  a  Rene  dvreh  dot  Altai,  Aut  Sibihrn ; 
"  Picturesque  Russia  "  iJimpitnaya  Rnttiya)  ;  BemenofT's  and  Po- 
tsuln't  "Supplements"  to  Hitters  Arim;  Harkavl's  report  to  the 
congress  at  Kaxafl  :  Hartakhai's  "  Hist  of  Crimean  Tatars,"  In 
Vr**0c  Evrvpv.  1866  and  1867 ;  "  Kalchlnak  Tartars,"  in  fnrsfui 
«ast  Geopr.  9oe.,  xx.  1864.  (r.  a.  a.) 

TARTARUS,  in  the  Iliad  [ym.  13  $g.,  481),  is  a 
dark  underground  prison  with  iron  gates,  as  far  below 
Hades  as  earth  is  below  heaven,  whither  Cronus  and 
•toe  Titans  were  thrust  down  by  Zeus  (vol.  ixi.  p.  336), 
tod  to  which  the  sovereign  of  Olympus  threatens  to 
consign  other  gods  who  mav  disobey  his  behests. 
Later  writers  make  Tartarus  the  place  of  punishment 
of  the  wicked  after  death.  .-Eneas,  in  his  visit  to  the 
abode  of  the  shades,  comes  to  a  point  where  the  road 
divides,  the  branch  to  the  right  leading  to  Elysium 
and  that  on  tbe  left  to  the  prison -house  of  Tartarus, 
girt  about  by  a  triple  wall,  with  the  fiery  Phlegethon 
as  •  moat,  and  guarded  by  the  fury  Tisiphone  (ASn. . 
ri  540  tq.).  Tartarus  is  personified  as  the  son  of 
Ather  and  Ge,  and  father  of  the  giants  Typhoeus  and 
Echidna. 

TARTINI,  Giuseppe  (1692-1770),  violinist,  com- 
poser, and  musical  theorist,  was  born  at  Pirano,  April 
12,  1692,  and  in  early  life  studied,  with  equal  want  of 
success,  for  the  church,  the  law  courts,  and  the  pro- 
fawion  of  arms.  His  life  as  a  young  man  was  wild 
and  irregular,  and  his  temper  extremely  violent  and 
impulsive.  His  unfitness  for  an  ecclesiastical  career 
*as  manifest ;  and,  after  failing  in  jurisprudence,  he 
crowned  his  improprieties  by  clandestinely  marrying 
the  niece  of  Cardinal  Cornaro,  archbishop  of  Padua. 
Though  the  family  of  Tartini  bad  been  legally  en- 
nobled, the  cardinal  resented  the  marriage  as1  a  dis- 
graceful mesalliance,  and  denounced  it  so  violently 
'hat  the  unhappy  bridegroom,  thinking  his  life  in 
danger,  fled  for  safetv  to  a  monastery  at  Assisi,  where, 
calmed  by  the  soothing  influence  of  the  religious  life, 


hrs  character  underwent  a  complete  change:.  Docile 
and  obedient,  as  he  had  before  been  passionate  and 
headstrong,  he  studied  the  theory  of  music  under 
Padre  Boeano,  the  organist  of  the  monastery,  and, 
without  any  assistance  whatever,  taught  himself  to> 
play  the  violin  in  so  masterly  a  style  that  his  perform- 
ances in  the  church  became  the  wonder  of  the  neighbor- 
hood.   For  more  than  two  years  his  identity  remained 
undiscovered,  but  one  day  the  wind  blew  aBide  a. 
eurtain  behind  which  he  was  playing,  and  one  of  his. 
aearers  recognized  him  and  betrayed  his  retreat  to  the- 
cardinal  who,  hearing  of  his  changed  character,  re- 
admitted him  to  favor  and  restored  him  to  his  wife. 

Tartan i  next  removed  to  Venice^  where  the  fine 
violin-playing  of  Veracini  excited  his  admiration  and 
promoted  him  to  repair,  by  the  aid  of  good  instruction, 
the  skortcomings  of  his  own  self-taught  method.. 
After  this  he  studied  for  some  time  at  Ancona ;  and 
here,  about  1714,  he  made  the  curious  acoustical  dis- 
covery on  which  his  fame  as  a  theorist  chiefly  rests. 
He  observed  that,  when  two  notes  are  sounded  together 
on  die  violin  with  sufficient  intensity,  a  third  sound, 
distinct  from  both,  is  simultaneously  produced1,  for 
tbe  iwoduction  of  this  "  third  sound,"  as  he  called  it% 
Tartini  failed  to  account  on  strict  mathematical  prin- 
ciples. When  the  two  primary  notes  form  an  impure 
consonance,  tbe  "  third  sound  of  Tartini  (now  known, 
as  a  difference  tone  of  the  first  order)  is  accompanied* 
by  beats  due  to  the  presence  of  different  tones  or* 
higher  orders,  the  existence  of  which,  unknown  of 
course  to  Tartini,  has  been  established  by  Helmholtz.. 
Tartini  made  his  observation  the  basis  of  a  theoretical' 
system  which  he  set  forth  in  his  Trattato  tli  Mitticar 
ttrvndo  la  vera  tdenzia  delT  Armonia  (Padua,  1754)' 
and  Dei  l*rincipij  ddT  Armonia  Muricale  (Padua, 
1767).  In  1721  he  returned  to  Padua,  where  he  was- 
appointed  solo  violinist  at  the  church  of  San  Antonio. 
From  1723  to  1726  he  acted  as  conductor  of  Count 
Kinsky's  private  band,  but  afterwards  returned  to  his 
old  post  at  Padua,  where  he  died  on  February  16, 
1770. 


an  explanatory  poetical  motto,  such  as  "  Ombra  cars,"  or 
"Volgete  il  riso  fn  piant-a 


faithfully 

illustrate  his  passionate  and  masterly  style  of  execution, 
which  surpassed  in  brilliancy  and  refined  taste  that  of  all 
his  couteuiporarios.  He  frequently  headed  his  pieces  with 
etical  motto,  such  as^ 

to  Srf^cofe,' or  iC'fln 
a  curious  story  to  Lalande,  in  1766.  He  dw 
devil  had  become  his  slave,  and  that  he  one  day  asked  him 
if  he  could  play  the  violin.  The  devil  replied  that  he  be- 
lieved he  could  pick  out  a  tune,  and  thereupon  he  played  a 
sonata  M  exquisite  that  Tartini  thought  he  had  never 
heard  any  music  to  equal  it.  On  awaking,  he  tried  to  note 
down  the  composition,  but  succeeded  very  imperfectly, 
though  the  resulting  DerWi  Sonata  Is  one  of  his  best  and 
most  celebrated  productions. 

Besides  the  theoretical  works  we  have  mentioned,  Tartini 
wrote  a  Trattato  delle  Apnogiature,  posthumously  printed  in 
French,  and  an  unpublished  work,  Delle  Ragumi  e  delle  Pro- 
f  w*  ' 


the  MS.  of  which  has  been  lost. 

TARUDANT.   See  Morocco,  vol.  xvi.  p.  856. 

TASHKEN1),  or  Tashkent,  one  of  the  largest  and 
most  important  cities  of  Central  Asia,  now  the  capital 
of  Russian  Turkestan,  is  situated  in  the  valley  of  the 
Tchirtchik,  some  50  miles  above  its  junction  with  the 
Syr-Paria,  in  41°  2ty  N.  lat.  and  69°  18'  B,  long.  The 
city,  formerly  enclosed  by  walls  which  are  now  ruinous, 
is  surrounded  by  rich  gardens,  and  its  houses  are 
buried  among  the  fruit  and  other  trees  which  grow  all 
along  the  numberless  ramifications  of  the  irrigation 
canals.  The  buildings,  which  are  of  stone  ana  sun- 
dried  bricks,  are  mostly  low,  on  account  of  the  earth- 
quakes which  frequently  disturb  the  region.  Like  all 
old  cities  of  Asia,  Tashkcnd  is  subdivided  into  sections 
(yurfo),  which  are  characterised  by  the  special  trades 
carried  on  in  each.  Asiatic  Tasfikend  in  1871  had 
78,130  inhabitants,  mostly  Sarts  (75,176),  with  a  few 
I  Uzbegs,  Kirghizes,  Jews,  Russians,  and  Germans. 
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A  depression  in  the  southeast  is  occupied  by  Russian 
Tashkend,  dating  from  1865,  which  has  clean,  broad 
streets  lined  with  poplars,  the  low  nice-looking  houses 
being  surrounded  by  gardens.  In  1875  its  population, 
•exclusive  of  the  military,  was  4860,  mostly  Ri 
It  has  a  public  library  containing  a  rich 
•of  works  on  Central  Asia,  an  observatory,  a  museum, 
two  gymnasia,  a  seminary,  and  the  buildings  occupied 
by  the  administration.  A  branch  of  the  Russian  Geo- 
graphical Society  has  been  opened  at  Tashkend,  and 
its  publications,  as  also  those  of  the  statistical  com- 
mittee and  the  Tttrkettan  Gazette,  contain  most 
valuable  information  about  Turkestan.  According  to 
the  most  recent  estimates,  the  population  of  Tash- 
kend, with  its  suburbs,  is  reckoned  at  100,000.  In 
consequence  of  the  chequered  history  of  the  town  (see 
Turkestan),  few  old  buildings  have  been  preserved, 
and  only  the  madrasah  Beklar  Bek,  with  its  fifty 
students,  and  the  graves  of  Sheikh  Zenedjin-baba  and 
Zenghi-ata  are  worthy  of  mention.  The  former  is 
four  centuries  old,  and  that  of  Zenghi-ata,  a  saint  held 
in  high  veneration  throughout  Central  Asia,  yearly 
Attracts  thousands  of  pilgrims. 

A  variety  of  petty  trades  are  carried  on  in  numerous 
aail  workshops,— weaving  and  dyeing  of  cottons  ami  the 
manufacture  of  small  brass  and  iron  wares,  of  harness, and 
especially  of  boots,  being  the  chief.  Most  of  the  inhabi- 
tants are  also  engaged  in  raising  corn,  rice,  oil  plants,  cot- 
ton, wine  and  lucerne,  and  in  gardening.  The  trade  of 
Tashkend  has  lost  its  former  importance,  but  corn,  cattle, 
ailk,  cotton,  and  fruits  are  still  exported,  and  all  kinds  of 
manufactured  wares  are  imported  from  the  countries  to 


T AS  MAN,  Abel  Janszen  (c  1602-1659),  a  dis- 
tinguished Dutch  navigator,  born  at  Hoorn,  North 
Holland,  probably  in  1602  or  1603.  He  is  known  to 
have  made  two  important  voyages  of  discovery  in  the 
Piujitie  and  Southern  Oceans :  only  of  the  second  of 

■  the in  have  we  a  full  account  In  June,  1639,  Tasinan, 
;  along  with  Matthew  Quast,  was  dispatched  by  Van 
Diemen,  governor-general  or  the  Dutch  East  indies, 
on  a  voyage  to  the  Western  Pacific,  which  was  first 
•  directed  te  the  Philippine  Islands  ;  part  of  the  coast 

■  of  Luzon  was  explored.  Sailing  east  and  north  Tas- 
man  and  Quast  touched  at  several  of  the  Bonin  Is- 
lands, which  they  were  probably  the  first  to  discover. 
.  Sailing  still  farther  north ,  in  quest  of  what  were  then 
'.known  as  the  "islands  of  gold  and  silver,"  they! 
reached  the  latitude  of  38°  *T  N.,  about  600  miles 
east  of  Japan,  and  continued  east  for  other  300  miles 
on  the  parallel  without  discovering  anything.  On 
October  15  the  navigators  decided  to  return,  and  after 
•touching  at  Japan,  anchored  at  Taiwan-fu,  Formosa, 
November  21.  After  this,  Tasman  was  engaged  in 
operations  in  the  Indian  seas  until  1642.  when  ne  set 
-out  on  his  first  great  expedition.1  Several  Dutch 
navigators  had  already  discovered  various  portions  of 
-the  west  coast  of  Australia,  and  the  Dutch  East  India 
Company  were  anxious  to  obtain  a  more  accurate  and 
extended  survey  of  that  land.  Sailing  from  Batavia 
on  August  14,  1642,  with  two  vessels  the  "Hecm- 
akirk"  and  "Zecbaan,"  Tasman  on  November  24 
sighted  the  land  to  which  he  gave  the  name  of  Van 
Diemen,  in  honor  of  the  governor-general,  but  which 
is  now  named  Tasmania.  lie  doubled  the  land,  which 
lie  evidently  did  not  know  was  an  island,  and  running 
<up  Storm  Bay,  anchored  on  December  1  in  the  bay  to 
which  he  gave  the  name  of  Frederick  Henry.  There 
Jic  set  up  a  post  on  which  he  hoisted  the  Dutch  flag. 
-Quitting  Van  Dicmen's  land  on  December  5,  Tasman 
.*teered  eastwards  with  a  vague  idea  of  reaching  the 
.Solomon  Islands,  and  on  December  13  he  discovered  a 
*'  high  mountainous  country,"  which  he  called  "Staa- 
tenland"  (New  Zealand).  Cruising  along  the  west 
•coast  of  the  South  Island,  he  anchored  on  the  1 8th  in 
40°  50'  S.  lat.,  at  the  entrance  of  a  "wide  opening," 


'  See  Slebold's  paper  In  U 
.-tcntala.  1848-19,  pi.  i.  p.  390. 
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|  which  he  took  to  be  a  "fine  bay,"  but  which  w»i 
doubt  Cook's  Strait.     He  gave  the  name  of  Moord 
j  naars  (Massacre)  Bay  to  the  Day,  at  which  he  attempt* 
to  land,  and  where  several  of  his  men  were  killed  by  tl 
natives.    Leaving  New  Zealand,  and  pursuing  an  i 
regularly  north  direction,  but  never  coming  in  sigl 
or  Australia,  he  discovered,  on  January  21,  1643,  tw 
islands  belonging  to  the  Friendly  group,  to  which  h 
gave  the  names  of  Middelburg  (Lova)  and  Amsterdau 
(Tongatabu).    After  discovering  several  other  island 
in  the  Friendly  group  and  their  neighborhood,  Tasmai 
steered  north  and  west,  reaching  the  neighborhood  ol 
New  Britain  on  March  22.    On  the  24th  he  passe* 
Morghen  Islands,  and,  sailing  round  New  Ireland  am 
along  the  north  coast  of  New  Guinea,  he  cleared  tlx 
straits  between  New  Guinea  and  Jilolo,  arrivingai 
Batavia  on  June  15,  after  a  ten  months'  voyage.1  Tbi 
materials  for  an  account  of  Tasman's  important  second 
voyage  in  1644  are  extremely  scanty;  they  consist  of 
Tasman's  own  chart  and  some  fragmentary  notes  bj 
Burgomaster  Witsen  in  his  work  ( )  705)  on  the  migra- 
tions of  the  human  race  (translated  in  Dalrymple'a 
collection).    Further  information  as  to  authorities  will 
be  found  in  Mr.  R.  H.  Major's  Hakluyt  Society  vol- 
ume on  Early  Voyages  to  Australia,  where  also  will 
be  found  the  "Instructions"  given  to  Tasman,  for 
his  voyage  to  New  Guinea.    He  is  instructed  to  ob- 
tain a  thorough  knowledge  of  Staten  and  Van  Die- 
men's  Land,  and  "  whether  New  Guinea  is  a  continent 
with  the  great  Zuidland,  or  separated  by  channels  and 
islands,"  and  also  "whether  the  new  Van  I  'men's 
Land  is  the  same  continent  with  these  two  great  coun- 
tries or  with  one  of  them."    In  this  voyage  Tasman 
had  three  vessels  under  his  command.    His  discoveries 
were  confined  to  the  north  and  northwest  coasts  of 
Australia,  and  his  chart  gives  the  soundings  for  the 
whole  of  this  line  of  coast.    He  discovered  the  Gulf 
of  Carpentaria,  and  established  the  continuity  of  the 
northwest  coast  of  the  land  designated  generally  "the 
great  known  south  continent,"  at  far  south  as  about 
the  22d  degree.    The  fullest  details  as  to  mane  of  the 
voyage  and  other  authorities  will  be  found  in  Mr. 
Major's  Hakluyt  Society  volume  referred  to  above. 
Tasman  rightlv  ranks  as  one  of  the  greatest  navigators 
of  the  17th  century.    He  died  at  Batavia  in  October, 
1659. 

For  personal  details,  see  paper  on  Tasman  by  Ch,  M. 

Dozy  in  Iiijdragen  tot  de  Tool-,  Land-,  en  Volkmknmit  ran 
Nederlandsck- Indie,  5th  series,  vol.  ii.  p.  308. 

TASMANIA,  formerly  Van  Diemen 's  Land,  iss 
compact  island,  forming  a  British  colony, 
which  lies  to  the  south  of  Australia,  in 
the  Southern  Ocean.  It  has  an  area 
of  24,600  square  miles  (about  three-fourths  of  the 
size  of  Ireland),  and  some  fifty  islets  belong  to  it 
Most  of  these  lie  between  it  and  the  southern  shore 
of  Victoria,  in  Bass's  StraiU  It  is  a  land  of  moun- 
tain and  flood,  with  picturesque  scenery.  The  centre 
is  a  mass  of  hills,  generally  covered  with  forest,  with 
large  lakes  nearly  4000  feet  above  the  sea  ;  and  this 
high  land  is  continued  to  the  west  and  northwest, 
while  southward  are  other  elevations.  Ben  Lomond 
in  the  east  rises  to  a  height  of  5020  feet ;  in  the  north- 
west are  Dry's  Bluff  (4257  feet)  and  Quamby  (4000); 
while  westward  are  Cradle  (&069),  Huge!  (4~O0), 
Frenchman's  Cap  (4760),  and  Bischoff  (2500).  Well- 
ington, near  Hobart,  is  4170  feet  Among  the  rivers 
flowing  northward  to  Bass's  Strait  are  the  Tamar. 

*  The  best  English  translation  of  Tasman's  Journal  Is  in  Bar- 
ney's OMertion,  vol.  ill.  The  Dutch  original  was  published  st 
Amsterdam  in  I860,  edited  by  Jacob  Swart,  and  contains  ths 
chart  of  the  second  voyage. 

*  The  subject  is  thoroughly  discussed  by  P.  H.  Leupe  In  the 
Mj'tratKn  ra«  hei  ton.  Iiui.  tw  TiuU-,  land-,  rn  Votkmtund*  r  <f 
M.  ArrMpd,  ser.  I.  pt-  iv.  pp.  IZt-UO;  In  Bijd.  voor  Vadertandxi* 
G'KhirdmiM  rn  Oiuiheid  KumU  by  R.  Kruln,  new  series,  pt.  vli  p 
2M ;  and  in  the  same  writer's  work  De  Reizrn  drr  .\>Wand"i 
nnar  Nituvo  Ouinen  (The  Hague  1875) ;  also  Col  A 
iandtch  Jfieuw  Guinea  (The  Hague,  18**). 
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Inght,  Cam,  Emu,  Blyth,  Forth,  Don,  Mereey,  Piper, 
ind  Ringarooma  The  Maoquarie,  receiving  the  Eliza- 
beth and  Lake,  falls  into  the  South  Esk,  which  unites 
with  the  North  Esk  to  form  theTamar  at  Launceston. 
Westward,  falling  into  the  ocean,  are  the  Hellyer, 
Arthur,  and  Pieman.    The  King  and  Gordon  gain 
Mioquarie  Harbor  ;  the  Davey  and  Spring,  Port  Da- 
rey  The  central  and  southern  district*  are  drained 
bv  the  Denrent  from  Lake  St.  Clair,— its  tributaries 
being  the  Nive,  Dee,  Clyde,  Ouse,  and  Jordan.  The 
11  uon  falls  into  D'Entrecasteaux  Channel.   The  chief 
mountain  lakes  are  the  Great  Lake  (50  miles  in 
circuit),  Sorell,  St.  Clair,  Crescent,  and  Echo.  The 
colony  is  divided  into  eighteen  counties.  The  principal 
towns  are  Hobart,  the  capital,  on  the  Derwent  with 
■  population  of  21,118  in  1881  (25,044  in  1 886),  and 
Launceston  (12,752  in  1881  ;  19.379  in  1886)  at  the 
bead  of  the  Tamar.   The  rugged  western  halt  of  the 
island  has  only  a  few  small  settlements,  while  the  east- 
;  in  population  on  account  of 


Climate.— This  small  colony  has  a  far  greater  range 
of  climate  than  can  be  experienced  throughout  the 
Australian  continent.  The  eastern  side  is  dry ;  the 
western  is  very  wet.  Tin  and  gold  miners  are  partially 
arrested  in  their  work  during  summer  from  want  of 
inter  in  the  northeast  Dense  forests  and  impracti- 
cable Bcrubs  result  in  the  west  from  deposition  of  s 
hundred  or  more  inches  of  rain  in  the  year,  while  other 
parts  to  the  east  occasionally  suffer  from  drought 
Tasmania  does  not  escape  the  summer  visit  of  an 
Australian  hot  wind.  Hobart  and  Launceston,  being 
near  the  sea,  have  neater  equability  of  temperature, 
with  rare  frosts.  The  mean  temperature  of  Hobart 
is  54°,  of  Waratah  in  the  northwest  44°.  Hobart 
22  inches  of  rain,  less  than  Melbourne, 
Sydney,  and  Brisbane  Inland,  in  the  settled  parts, 
cold  is  severe  in  winter,  but  only  for  a  short  period. 
The  wooded  northwest  shore  has  no  cold  and  no  ex- 
cessive heat  but  plenty  of  showers.  Up  in  the  lake 
country  the  climate  rather  resembles  the  Highlands 
of  Scotland.  On  the  west  and  southern  coasts  the 
winds  are  usually  strong,  and  often  tempestuous. 

Like  New  Zealand,  Tasmania  is  very  healthy.  No 
miasma  is  retained  in  its  forests.  Rheumatism  and 
colds  may  prevail,  but  little  fever  or  dysentery  occurs. 
Perhaps  no  part  of  the  world  can  show  relatively  so 
many  aged  people.  Children  generally  display  the 
robustness  of  English  village  Hie.  As  a  retreat  for 
Australians,  Tasmania  in  the  summer  has  strong 
claims.  Cool  and  strengt  hening  airs,  magnificent  forest 
solitudes,  and  secluded  fern-tree  vales  may  be  enjoyed 
along  with  all  the  comforts  of  modern  civilization. 

Geoloay. — The  comparatively  recent  connection  of 
Tasmania  with  Victoria  is  evidenced  not  less  by  rocks 
than  by  flora  and  fauna  The  granitio  islands oi  Bass's 
Strait  are  as  so  many  stepping-stones  across,  a  depres- 
sion having  converted  the  loftier  districts  into  islands. 
The  want  of  similarity,  however,  between  the  tufted-  j 
haired  Tasmanians  and  their  Australian  neighbors 
would  indicate  that  the  disruption  took  place  Defore  ; 
the  advent  of  the  younger  race  on  the  northern  side.  I 
While  doubts  exist  as  to  the  presence  of  rocks  older 
than  the  Silurian,  a  Pakeozoic  floor  exists  north,  east,  j 
south,  and  west,  though  often  thrown  up  into  irregular 
ranges,  sometimes  over  5000  feet,  by  igneous  irruptions. 
Convulsions  have  distinguished  the  history  of  the 
little  island  from  one  end  to  the  other.    Not  only  is  I 
granite  in  all  its  varieties  very  prevalent,  but  there  is 
an  immense  amount  of  metamorphism  in  different 
directions.   Then,  at  another  period,  not  merely  por- 
phyries, but  basalts  and  greenstones,  were  widespread  j 
in  their  ravages.    They  consumed  or  deranged  beds 
of  coal,  and  overflowed  enormous  tracts.    Earthquakes  j 
were  busy,  and  tremendous  deluges  denuded  great! 
areas  to  depths  of  thousands  of  feet,  leaving  moun-  j 
tains  of  Primary  rock,  with  peaked  or  plateau  summits 
of  basalt  or  greenstone.    There  are  prismatic  walls  | 


several  hundreds  of  feet  in  height,  and  4000  feet  above 
the  sea-level,  as  at  Mount  W  ellington,  looking  down 
upon  "  ploughed  fields"  of  greenstone  blocks.  Still, 
unlike  Victoria,  there  are  not  the  extinct  craters  to 
tell  the  tale  of  more  modern  lava  flows.  The  lake 
district  up  to  over  4000  feet,  is  a  tangled  mass  of 
granitio  and  metamorphic rocks.  Quartz  is  so  common 
a  feature  that  the  western  storm-bound  cliffs  reflect  a 
white  light  to  passing  ships;  while  mica,  taloose, 
dolerite,  and  siliceous  schists  are  common  over  the 
island.  Contorted  slate  and  the  tesselated  pavement 
of  Tasman's  Peninsula  are  effects  of  that  transmuting 
period.  Granite  is  strong  at  eastern  and  northern 
points,  at  western  localities,  in  the  interior,  and  in  the 
straits.  Greenstone  is  exhibited  southward  in  enor- 
mous fields,  as  well  as  in  the  western  and  lake  districts, 
and  alternates  often  with  basalt.  Silicified  trees  are 
seen  standing  upright  in  the  floor  of  igneous  rock. 
The  Primary  rocks  have  more  casts  of  former  life  than 
fossils  in  ordinary  condition.  The  Hobart  clay-slate 
abounds  in  Fenettella  or  lace  coral,  and  trilobites  occur 
in  limestone.  Slate  is  abundant  on  the  northwest 
coast,  the  South  Esk,  and  westward.  New  Red  Sand- 
Btone  near'  Hobart  is  marked  by  the  presence  of  salt- 
beds.  _  The  Carboniferous  formations  are  not  much 
exhibited  on  the  western  half  of  the  island,  but  are 
prominent  along  the  Mersey  and  other  northern  ri  \ 
The  southern  fields  are  torn  by  igneom 
Anthracite  forms  are  conspicuous  on  lasman  s 
aula.  Inland,  on  the  eastern  side,  the  formations 
Bpread  from  near  Hobart  northward  for  scores  of  miles, 
and  even  to  a  thousand  feet  in  thickness.  The  Fingal 
and  Ben  Lomond  northeastern  districts  are  remarkably 
favored  with  Carboniferous  sandstones  and  crinoidal 
limestones,  bearing  excellent  seams,  and  like  strata  are 
noticed  in  islands  off  the  east  coast  Carbonaceous 
non-coal-bearing  beds  by  the  Mersey  are  500  feet  thick. 
Tertiary  rocks  are  not  extensive,  save  in  the  breccia 
and  coarse  sandstone  south  of  Launceston,  over  Nor- 
folk plains,  and  along  some  river  valley?.  Alluvial 
gold  deposits  belong  mainly  to  the  Pliocene  formations, 
—the  ancient  Primaries  containing  the  auriferous 
quartz  veins.  Greenstone  and  basalt  Dclong  to  various 
periods,  the  latter  being  specially  apparent  in  the 
Tertiary  epoch.  Travertine,  near  Hobart  and  Rich- 
mond, is  from  freshwater  action.  The  Pleistocene 
development  was  characterised  by  overwhelming  de- 
nuding forces.  Raised  beaches  are  noticed  along  some 
of  the  larger  rivers,  and  westerly  moraines  would 
imply  a  greater  elevation  of  the  country  formerly. 
Caves  and  recent  beds  exhibit  marsupial  forms  analo- 

f[ous  to  existing  ones.  Not  far  from  Deloraine  are 
tmeatone  caves,  with  passages  two  miles  in  extent 
The  density  and  intricacy  of  the  island  scrubs  have 
interfered  with  the  investigation  of  its  geology. 

Mineral*. — Tasmania  has  failed  to  take  a  very  important 
position  as  a  gold  producer.  Still,  when  the  crushing  of 
1300  tons  in  one  tnltie  produced  £11,528  [$56,026.0«].  adven- 
turers may  well  he  hopeful.  From  Beaoousfield  mine, 
west  of  the  Tamar.  gold  was  obtained  to  the  value  of  £615,- 
330  [$2,990,503.80]  from  July,  1878,  to  January  1,  1887. 
Iu  1885  there  were  five  districts  under  commissioners  of 
mines.  Westward,  gold  is  found  from  Arthur  river  to 
Point  Hibbs ;  northwestward,  from  Blyth  river  to  Cape 
(trim.  In  the  northeast  are  Scottsdalc,  Ringarooma, 
Mount  Victoria,  and  Waterhoiue  fields ;  east  Fingal  and 
St.  George  river.  Arsenic  and  silver  are  found  with  gold 
in  the  northeast;  and  iron,  arsenic,  copper,  and  lead  with 
it  at  Beaconsfield.  For  1885  the  gold  export  was  37,498  or., 
worth  £141,319  [$686,810.34].  Silver  occurs  at  Penguin, 
Mount  Ramsey,  and  Waratab  (Mount  Bischoff),  combined 
with  lead.  Copper  is  met  with  at  Mount  Maurice,  etc.,  but 
not  in  paying  quantities.  Bismuth  at  Mount  Ramsey  is 
rich,  but  the  country  is  difficult  to  reach.  Antimony,  sine, 
manganese,  copper,  plumbago,  and  galena  are  known  west 
of  the  Tamar,  where  also  asbestos  in  serpentine  hills  is 
plentiful.  Tin  is  well  distributed  in  Tasmanian  granite. 
Mount  Bischoff,  in  the  scrubby,  rocky,  damp  west,  has  the 
richest  lodes ;  other  mines  are  in  the  northeast  and  west 
In  ten  years  the  product  came  to  two  and  a  half  million 
pounds  sterling  [$12,150,000].    Bischotf  district  in  1885  gave 
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2871  tons  of  ore,  much  being  found  in  huge  blocks.  Want 
of  water  in  the  northeast  prevent*  much  hydraulic  work- 
fog.  Anthracite  coal  is  pretty  abundant  at  Port  Arthur. 
Near  Hobart  are  workings  of  poor  quality.  Around  Ben 
Lomond  are  bituminous  seams,  but  difficult  of  access. 
Fiugal  district  h  as  coal  equal  to  that  of  Newcastle,  with  a 
seam  of  14  feet,  but  carriage  is  difficult.  Mersey  river 
coal  mines  yielded  00,000  tons  in  the  course  of  over  a  dozen 
years.  Iron  was  worked  near  the  Tamar,  but  did  not  pay, 
excess  of  chromium  making  it  brittle ;  its  steel  was  very 
malleable.  All  varieties  of  iron  ores  are  known.  Hobart 
freestone  is  largely  exported  to  other  colonies.  Tasnianite 
or  dysodile  iu  the  Mersey  district  is  an  inflammable 
resinous  substance.  During  1884  there  were  raised  41,240 
ok.  of  gold,  5461  tons  of  tin,  and  6334  tons  of  coal.  The 
total  export  of  gold  and  tin  during  the  five  years  1880  to 
1885  was  of  the  value  of  £2,591,320  [$12,593,815.20]—  being 
£042,230  [$3,121,237.80]  more  than  for  the  ten  years  pre- 
ceding.  The  export  of  tin  averaged  79,682  cwt. 

Agriculture. — The  island  has  not  a  large  area  fit  for  cul- 
tivation. A  great  part  is  very  mountainous;  and  dense 
scrubs,  with  heavy  forests,  are  impediments  to  the  farmer. 
The  west  side  is  too  wet,  stormy,  and  sterile  for  settlement. 
Almost  all  the  farms  lie  in  the  line  between  Hobart  and 
Launceston  and  between  Launoeston  and  Circular  Head. 
The  climate  being  cooler  and  moister  than  in  most  parts  of 
Australia,  the  productions  are  of  an  English  character, 
hops,  barley,  and  oats  being  freely  raised.  Cropping  land 
for  many  successive  years  with  wheat  has  lessened  the  pro- 
duce of  what  was  fertile  country,  as  little  manure  had  been 
used.  In  later  times  there  has  been  a  great  improvement 
in  agriculture.  For  some  timeTasmanian  growers  did  well, 
supplying  Australia  and  New  Zealand  with  flour,  potatoes, 
and  fruit ;  but,  as  their  customers  became  in  their  turn  pro- 
ducers, the  old  markets  failed  in  all  but  apples  and  stone 
fruit.  Fresh  and  preserved  fruit,  with  jams,  together  with 
excellent  hops,  continue  to  afford  the  islanders  a  good  trade. 
In  18S5-S8  there  were  417,777  acres  in  cultivation;  in  crop, 
144,761 ;  in  grasses,  181,203.  Wheat  occupied  30,266  acres, 
barley  8633.  oats  29,247,  pease  7147,  potatoes  1 1.073,  hay 
41,693,  turnips  3680,  and  gardens  and  orchards  8198. 

So  urge  a  part  of  the  island  is  covered  with  thicket,  rock, 
and  marsh  that  it  appears  less  pastoral  than  eastern  Aus- 
tralia. The  total  number  of  sheep  in  1886  amounted  to 
1,648,627,  the  horses  to  28,610,  and  the  cattle  to  138,642.  Of 
16,778,000  acres  only  4,403,888  have  been  sold  or  granted. 

Flora. — This  differs  but  little  from  that  of  southeastern 
Australia,  with  which  it  WM  formerly  connected.  Over  a 
thousand  species  are  represented.  The  eucalvpts  are  gums, 
stringy  bark,  box,  peppermint,  iron  wood,  etc  The  celebrated 
blue  gum  [Eucalyptus  Globulus),  so  eagerly  sought  for  pesti- 
lential places  in  southern  Europe,  Africa,  and  America,  flour- 
ishes best  in  the  southern  districts  of  the  island.  For  ship- 
building purposes  the  timber,  which  grows  to  a  large  site,  is 
much  prised.  Acacias  are  abundant,  and  manna  trees  are 
very  productive.  Sassafras  {Atkerosperma  motcUata)  is  a  tall 
and  handsome  tree.  Pines  are  numerous.  The  Huon  pine 
(Dacrydiumcupressinum),  whose  satin-like  wood  is  so  sought 
after,  flourishes  in  Huon  and  Gordon  river  districts.  The 
celery  pine  is  a  Phyllodadus,  and  the  pencil  cedar  an  Alhro- 
taxis.  The  pepper  tree  is  Tasmania  fragrant.  The  Myrtacctc 
are  noble  trees.  The  lakes  cider  tree  is  Eucalyptus  resinifera, 
whose  treacle-like  sap  was  formerly  made  into  a  drink  by 
bushmen.  XantborrhOBas  or  grass  trees  throw  up  a  flower- 
ing spike.  The  charming  red  flowers  of  the  Tasmanian 
tulip  tree  (TWopea)  are  seen  from  a  great  distance  on  the 
sides  of  mountains.  The  so-called  rice  plant,  with  rice-like 
grains  on  a  stalk,  is  the  grass  Richna.  Of  Boronia,  Epacris, 
and  Orchis  there  are  numerous  species.  The  Blandfordia,  a 
Liliaceous  plant,  has  a  head  of  brilliant  crimson  flowers. 
The  Casuarina,  Exvcarpus,  Banksia,  and  tree  fern  resemble 
those  of  Australia.  Tasmanian  evergreen  forests  are  very 
aromatic.  At  one  time  the  island  had  an  extensive  timber 
trade  with  Sydney,  Melbourne,  and  Adelaide,  and  it  still 
exports  £50,000  [$243,000]  to  £80,000  [$388,800]  worth  an- 
nually  of  planks,  shingles,  paling,  etc. 

Fauna.— Animal  life  in  Tasmania  is  similar  to  that  in 
Australia.  The  dingo  or  dog  of  the  latter  is  wanting ;  and 
the  Tasmanian  devil  and  tiger,  or  wolf,  are  peculiar  to  the 
island.  The  Marsupials  include  the  Macropus  or  kangaroo, 
Duldphys  or  opossum,  Petaurus  or  flying  phalangcr,1  Pera- 
melcs  or  bandicoot,  Hypsiprymnus  or  kangaroo  rat,  Pkascolomys 
or  wombat ;  while  of  Monotremata  there  are  the  Echidna  or 
porcupine  antcater  and  the  duck-billed  platypus.  The 
marsupial  tiger  or  Tasmanian  wolf  :  Thylacinus  cynoccphalus), 

•  [The  THddphys  Is  American,  but  phalange™  are  called 
o[xjii«umi  by  A  ustralasian  colonists.   The  Petaurus  does  not  oecu  r 
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i  5  feet  long,  is  yellowish  brown,  with  several  stripes  across 
the  back,  having  short  stiff  hair  and  very  short  legs  (see 

i  vol.  xv.  p.  382-3).  Very  few  of  these  nocturnal  carnivores 
are  now  alive  to  trouble  flocks.  The  tiger  cat  of  the  colonists, 
with  weasel  legs,  white  spots,  and  nocturnal  habits,  ii  s 
large  species  of  the  untameable  native  cats.   The  devil 

i  [Dasynrus  or  Saraopkilus  ursinus)  is  black,  with  white  band* 

I  on  neck  and  haunches.  The  covering  of  this  savage  bat 
cowardly  little  night-prowler  is  a  sort  of  short  hair,  not  for. 

]  The  tail  is  thick,  and  the  bull-dog  mouth  is  formidable. 
Among  the  birds  of  the  island  are  the  eagle,  hawk,  petrel, 

'  owl,  finch,  peewit,  diamond  bird,  fire-tail,  robin,  emu-wren, 
crow,  swallow,  magpie,  blackcap,  goatsucker,  quail,  ground 
dove,  jay,  parrot,  lark,  mountain  thrush,  cuckoo,  wattle- 

'  bird,  whistling  duck,  honeybird,  Cape  Barren  goose,  pen- 
guin duck,  waterhen,  snipe,  albatross,  and  laughing  jackass, 
Snakes  are  pretty  plentiful  in  scrubs ;  the  lizards  arc  harm- 
less. Insects,  though  similar  to  Australian  ones,  are  far  leu 
troublesome ;  mauy  are  to  be  admired  for  their  great  beauty. 

Fisheries. — In  the  early  years  of  occupation  the  island  «u 
the  resort  of  whalers  from  the  United  Kingdom,  the  United 
States,  and  France.  Both  sperm  and  black  oil,  with  whale- 
bone, were  important  articles  of  export  till  the  retreat  of 
the  whales  to  other  seas.  Sealing  was  carried  on  successfully 
for  many  years  in  Bass's  Strait,  until  the  seals  were  utterly 
destroyed.  There  has  recently  been  a  revival  of  whaling, 
the  product  of  the  island  fishery  for  1885  being  £12,«» 
[$61,236].  The  bays  contain  some  excellent  fish,  mnrb 
esteemed  in  the  neighboring  colonies,  particularly  the 
trumpeter,  found  on  the  southern  side  of  the  island.  Of 
nearly  200  sorts  of  fishes  a  third  can  be  considered  good  for 
food.  The  outer  fisheries  extend  to  16  miles  from  shore, 
being  from  20  to  80  fathoms  deep.  The  species  include  the 
trumpeter  ( Latris,  found  up  to  60  lb  weight),  the  "  salmon" 
of  the  old  settlers  (iirrijni),  the  flathead  (Ptatycepkalut), 
trevally  (Neptonemus),  garfish  { HemirkamphHs),  barrarouta 
and  kingfish  (both  Thyriites).  There  are  thirteen  sorts  of 
perch,  and  five  of  bream.  The  anchovy  is  migatory.  Eng- 
lish mackerel  have  been  seen  off  the  east  coast ;  and  some 
of  the  herrings  are  much  like  the  English.  Rock  cod  and 
bull-kelp  cod  are  favorites.  Mud  oysters  are  nearly  worked 
out ;  artificial  oyster-beds  are  being  formed.  English  trust 
(Halmo  fario)  are  more  certainly  found  than  the  tr*e  sal- 
mon (So/mo  solar) ;  the  last  are  doubtful,  though  numbers 
have  been  raised  in  hatcheries  on  the  Derwent.  Among 
freshwater  fish  are  a  so-called  freshwater  herring  (Proto- 
trade*),  various  kinds  of  what  the  old  settlers  called  treat 
(Galaxias),  Muck  fish  (Gadopsis),  and  fine  perch. 

Commerce. — Soon  after  the  colony  was  founded  there  was 
a  great  trade  in  whale  oil,  as  well  as  in  the  oil  and  skins  of 
seals.  When  this  declined,  merchants  did  well  in  the  ex- 
portation of  breadstuff's,  fruits,  and  vegetables  to  the  neigh- 
boring and  more  recently  established  colonies,  not  less  than 
to  New  South  Wales.  Timber  was  also  freely  sent  to  places 
less  favored  with  forests  or  too  busy  with  other  employ- 
ments. When  the  trade  with  England  in  oil  fell  off,  the 
export  in  wool  and  then  of  metals  succeeded.  Tasmania  has 
now  an  active  commerce  with  Victoria,  but  has  a  competitor 
rather  than  a  customer  in  New  Zealand.  The  shipping 
during  1885  was  342,745  tons  inward,  335,061  outward.  The 
imports  for  that  year  came  to  £1,757,486  [$8,541,381.96]; 
the  exports  to  £1,313.693  [$6,384,547.98].  Of  the  exports, 
£1,299.011  [$6,313,193.46]  were  of  Tasmanian  products  and 
manufactures,— including  wool,  £260,480  [$1 ,265,932.80); 
tin,  £357,587  [$1,737,872.82]  ;  gold,  £141,319  [$686,810.34]; 
fruit,  £105,363  [$512,064.18].  The  banks  of  the  colony  at  the 
end  of  1885  showed  assets  £3,754,226  [$18,245,538.36],  and 
liabilities,  £3,814,631  [$18,539,106.66).  The  savings  banks 
early  in  1886  declared  £455,774  [$2,215,061.64]  to  the  credit 
of  depositors.  Attempts  have  been  recently  made  to  draw 
Tasmania  into  closer  commercial  and  fiscal  relations  with 
Victoria. 

Manufactures. — Numerous  industries  are  practiced,  though 
not  to  the  extent  of  exportation,  excepting  from  the  work- 
ing of  28  tanneries,  62  sawmills,  13  breweries,  7  manufac- 
tories of  jam,  and  a  rising  wool  factory. 

Road*  and  Railways. — No  colony,  for  its  area,  was  ever  so 
favored  with  excellent  roads  as  Tasmania  has  been.  There 
are  now  about  5000  miles  of  good  roads.  The  principal  line 
of  railway  is  that  from  Hobart  to  Launceston.  Altogether, 
260  miles*  of  railway  were  open  in  1887. 

Past -Office. — In  early  years  letters  were  carried  by  runners 
on  foot  across  the  island.  In  1885  there  were  246  post-offices, 
and  the  telegraph  had  1579  miles1  of  wire.  A  i 
line  connects  Tasmania  with  Victoria. 


•  [For  the  year  of 
of  telegraph 
ture  £?*1,674 
railways  375 


were  298  port-stations,  2500  miles 
Of  £678.909  (t3.299.497.74).  exp 
public  debt  £4.019.060 
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crown.  The  legislative  council  has  eighteen  member*,  and 
toe  assembly  thirty-six.  The  revenue  for  wu 
£571,396  [$2,776,984.56],  the  expenditure  £585,766  [$2,846,- 
-'Jl'  T f ;  .  The  public  debt,1  contracted  for  public  works, 
amounts  to  three  and  a  third  millions  [$16,200,000],  The 
customs  proTided  £276,100  [$1,341,846].  The  official  ma- 
chinery is  as  extensive  as  for  a  colony  with  seven  or  eight 
limes  the  population. 

Education. — At  first  the  state  made  grants  in  aid  to  schools 
established  by  private  persons  and  religious  denominations, 
but  ultimately,  as  in  Victoria  and  New  Zcalaud,  education 
was  made  secnlar  and  compulsory,  religious  teaching  being 
oat  of  school  boors,  or  dependent  on  Sunday  schools,  which 
are  to  be  found  all  over  the  island.  There  are  204  public 
schools,  maintained  oat  of  a  fund  of  £32,793  [$159,573.98]. 
In  eight  grammar  and  collegiate  schools  a  higher  standard 
of  instruct  ion  is  reached.  The  degree  of  Associate  of  Arts  is 
conferred  on  deserving  scholars  in  the  state  schools ;  and  ex- 
hibitions (op  to  £200  [$962]  a  year  for  four  years)  enable 
papils  to  study  at  the  higher  schools  or  colonial  or  European 
universities.  No  state  grant  is  now  made  for  the  support  of 
soy  religions  denomination. 

reputation. — The  whites  have  entirely  displaced  the 
blacks.  Outrages  and  cruelties  led  to  conflicts;  and  now 
the  last  individual  of  the  tribes  has  passed  awmy.  There 
are,  however,  some  half-castes  on  islands  in  the  Straits. 
The  colonists  in  Tasmania  are  more  concentrated  than  in 
other  settlements.  In  1818  there  were  2320  men,  432  women, 
sod  only  489  children.  At  the  census  of  1881  the  population 
numbered  115,705  (61,162  males,  54,543  females) ;  in  1886  it 
vat  estimated  at  133,791.  The  births  in  1886  averaged  34.6 
per  thousand,  the  deaths  15.2. 

History. — The  Dutch  navigator  Tabu  an  (q.v.  sighted  the 
island  November  24,  1642,  and  named  it  Van  Diemen's 
Land,  after  the  Dutch  governor  of  Java.  He  took  possea- 
•inn  at  Frederick  Henry  Bay  in  the  name  of  the  stadtholder 
of  Holland,  and  then  passed  on  to  the  discovery  of  New 
Zealand.  The  French  Captain  Marion  in  1772  came  to 
blows  with  the  natives.  Captain  Cook  was  at  Adventure 
Bay,  to  the  south,  in  1777.  Hi*  companion,  Captain  Fur- 
neanz,  had  entered  the  bay  four  years  previously,  assuring 
Cook  that  Van  Diemen's  Land  was  joined  to  New  Holland. 
Admiral  Bruni  d'Entrecasteaux,  with  the  naturalist  La 
Billardiere,  entered  the  Derwent  calling  it  North  River,  in 
1792.  Two  years  after,  Captain  Hayes  named  it  Derwent. 
Mr  Bass  and  Lieutenant  Flinders  passed  through  Bass's 
Strait,  and  first  sailed  round  the  island,  in  1798.  The  high 
terms  in  which  they  spoke  of  Sullivan's  cove,  at  the  mouth 
of  the  Derwent,  afterwards  led  to  the  settlement  of  Hobart 
there.  The  French  discovery  ships,  "  Geographe "  and 
"  Natural  is  te,"  under  Commodore  Baud  in  were  oft*  the  coast 
in  1901-2.  The  island  was  settled  from  Sydney.  A  small 
party  was  sent  to  the  Derwent,  under  Lieutenant  Ho  wen, 
in  1803,  and  another  to  Port  Dalrymple  next  year  under 
Colonel  Paterson,  who  was  removed  to  Launceeton  in  1806. 
Captain  Collins,  who  had  been  sent  with  a  large  number  of 
convicts  from  England  to  form  a  penal  colony  in  Port 
Phillip,  thought  proper  to  remove  thence  after  three  months, 
snd  establish  himself  at  Hobart  Town,  February,  1804. 
The  early  days  were  trying,  from  want  of  supplies  and  of 
fmd  government;  and  conflicts  arose  with  the  natives, 
which  led  to  the  celebrated  Black  War.  In  1830  nearly  all 
the  settlers,  with  4000  soldiers  and  armed  constables,  at- 
tempted to  drive  the  aborigines  into  a  peninsula,  but 
ought  only  one  lad.  Mr  George  Robinson  afterwards  suc- 
ceeded in  inducing  the  few  hunted  ones  to  surrender  and 
be  taken  to  Flinders  Island.  Deaths  rapidly  followed. 
The  last  nun  diod  in  1862,  the  last  female  in  1872.  Bush- 
ranging  was  common  for  years  in  this  scrubby  land.  The 
colony  was  subject  to  New  South  Wales  till  1825,  when 
independence  was  declared.  On  free  settlers  being  per- 
mitted to  go  to  Van  Diemen's  I  .and,  they  endeavored  to  get 
freedom  of  the  press,  trial  by  jury,  and  a  popular  form  of 
rale.  After  long  struggles,  the  liberties  they  sought  for 
were  gradually  granted.  A  responsible  government  was 
the  last  boon  received.  Oppressed  by  the  number  of  con- 
Ticts  thrown  into  the  country,  the  free  inhabitants  peti- 
tioned again  and  again  for  the  cessation  of  transportation, 
which  was  eventually  allowed.  Among  the  governors  was 
Sir  John  Franklin,  of  polar  celebrity.  The  first  newspaper, 
' Dmrtnt  Star,  came  out  in  1810.  Literature  advanced 
from  that  humble  beginning.  At  first  the  Government 
entirely  supported  schools  and  churches,  and  for  many 
years  state  aid  was  afforded  to  the  Church  of  England, 
Presbyterian,  Wesleyan,  and  Roman  Catholic  churches,  but 
this  aid  is  now  withdrawn.  The  island  proving  too  small 
for  a  large  population,  numbers  swarmed  off  to  the  neigh- 
rjta,  and  Port  Phillip,  now  Victoria,  received 

1  See  foot-note  2,  page  80. 
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its  first  inhabitants  from  Tasmania.  Though  not  so  pros- 
perous as  Victoria,  the  little  island  enjoys  an  amount  of 
ease  and  comfort  which  few,  if  any,  settlements  elsewhere 
have  been  known  to  experience.  (J.  bo.) 

TASSIE,  James  (1735-1799),  geniengraver  and 
modeller,  was  born  of  humble  parentage  at  Pollok- 
shawB,  near  Glasgow,  in  1735.  During  bis  earlier 
years  be  worked  as  a  stone-mason,  but.  baving 
visited  Glasgow  on  a  fair-holiday,  and  seen  tbe  collec- 
tion of  paintings  brought  together  in  that  city  by 
Robert  and  Andrew  Foul  is,  the  celebrated  printers,  he 
was  seized  with  an  irresistible  desire  to  Decome  an 
artist  He  removed  to  Glasgow,  attended  the  academy 
which  had  been  established  there  by  the  brothers 
Fnu lis,  and,  applying  himself  to  drawing  with  indomi- 
table perseverance,  seconded  by  great  natural  aptitude, 
he  eventually  became  one  of  the  most  distinguished 
pupils  of  the  school.  When  his  training  was  com- 
pleted he  visited  Dublin  in  search  of  commissions,  and 
there  became  acquainted  with  Dr.  Quin,  who  had  been 
experimenting,  as  an  amateur,  in  imitating  antique 
engraved  gems  in  colored  pastes.  He  engaged  Tassie 
as  an  assistant,  and  together  they  perfected  the  dis- 
covery of  a  vitreous  paste  composition,  styled 
1 1  enamel, ' '  a  substance  admirably  adapted,  by  its  hard- 
ness and  beauty  of  texture,  for  the  formation  of  gems 
and  medallions.  Dr.  Quin  encouraged  his  assistant 
to  try  his  fortune  in  London,  and  thither  he  repaired 
in  1766.  At  first  he  had  a  hard  struggle  to  make  his 
way,  for  he  was  modest  and  diffident  in  the  extreme, 
and  without  influential  introductions  to  amateurs  and 
collectors.  But  he  worked  on  steadily  with  the  greatest 
care  and  accuracy,  scrupulously  destroying  all  impres- 
sions of  bis  gems  which  were  in  the  slightest  degree 
inferior  or  defective.  Gradually  the  beauty  and  artis- 
tio  character  of  his  productions  came  to  be  known. 
He  received  a  commission  from  the  empress  of  Russia 
for  a  collection  of  about  15,000  examples;  all  the 
richest  cabinets  in  Europe  were  thrown  open  to  him 
for  purposes  of  study  and  reproduction ;  and  his  copies 
were  frequently  sold  by  fraudulent  dealers  as  the  origi- 
nal gems.  He  exhibited  in  the  Royal  Academy  from 
1769  to  1791.  In  1775  he  published  the  first  catalogue 
of  his  works,  a  thin  pamphlet  detailing  2856  items. 
This  was  followed  in  1791  by  a  large  catalogue,  in  two 
volumes  quarto,  with  illustrations  etched  by  David 
Allan,  ana  descriptive  text  in  English  and  French  by 
Rudolph  Erie  Raspe,  F.S.A.,  enumerating  nearly 
lfi.000  pieces.  Materials  exist  in  MS.,  in  the 
sion  of  a  descendant  of  Tassie's,  for  a  list 
than  3000  further  items. 

In  addition  to  his  impressions  from  antique  gems, 
Tassie  executed  many  large  profile  medallion  portraits 
of  his  contemporaries,  and  these  form  the  most  origi- 
nal and  definitely  artistic  class  of  his  works.  They 
were  modelled  in  wax  from  the  life  or  from  drawings 
done  from  the  life,  and  — when  this  was  impossible--— 
from  other  authentic  sources.  They  were  then  cast  in 
white  enamel  paste,  the  whole  medallion  being  some- 
times executed  in  this  material ;  while  in  other  cases 
the  head  only  appears  in  enamel,  relieved  against  a 
background  of  ground  glass  tinted  of  a  subdued  color 
by  paper  placed  behind.  His  first  large  enamel  por- 
trait was  that  of  John  Dolbon,  son  of  Sir  William 
Dolbon,  Bart,  modelled  in  1793  or  1794;  and  the 
series  possesses  great  historic  interest,  as  well  as  ar- 
tistic lvalue,  including  as  it  does  portraits  of  Adam 
Smith,  Sir  Henry  Raeburn,  Drs.  James  Beattie,  Blair, 
Black,  and  Cullen,  and  many  other  celebrated  men  of 
the  latter  half  of  the  18th  century. 

At  the  time  of  his  death,  in  1799,  the  collection  of 
Tassie's  works  numbered  about  20,000  pieces, 

(J.  M.O.) 

TASSIE,  William  (1777-1860),  gem-engraver  and 
modeller,  nephew  of  the  above,  was  born  in  London 
on  the  4th  of  December,  1777.  He  succeeded  to  the 
business  of  his  uncle,  to  whose  collection  of  casts  and 
medallions  he  added  largely.    His  portrait  of  Pitt,  in 
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particular,  was  very  popular,  and  circulated  widely.  | 
When  the  Shakespeare  Gallery,  formed  by  Alderman 
Boydell,  was  disposed  of  by  lottery  in  1805,  William  j 
Tassie  was  the  winner  of  the  prize,  and  in  the  same 
year  he  sold  the  pictures  by  auction  for  a  sum  of  over 
£6000  [$29, 1 60J .    He  died  at  Kensington  on  the  26th 
of  October,  I860,  and  bequeathed  to  the  Board  of 
Manufactures,  Edinburgh,  an  extensive  and  valuable 
collection  of  casts  and  medallions  by  his  uncle  and  j 
himself,  along  with  portraits  of  James  Tassie  and  his 
wife  by  David  Allan,  and  a  series  of  water-color  studies 
by  George  Sanders  from  pictures  of  the  Dutch  and 
Flemish  schools.  (J.  M.  a. ) 

TASSO,  Torquato  (1544-1595),  who  ranks  with 
Dante,  Petrarch,  and  Ariosto  among  the  first  four 
poets  of  Italy,  was  the  son  of  Bernardo  Tasso,  a  noble- 
man of  Bergamo,  and  his  wife  Porzia  de'  Rossi.  He 
was  born  at  Sorrento  in  1544.  His  father  had  for 
many  years  been  secretary  in  the  service  of  the  prince 
of  Salerno,  and  his  mother  was  closely  connected  with 
the  most  illustrious  Neapolitan  families.  The  prince 
of  Salerno  came  into  collision  with  the  Spanish  Gov- 
ernment of  Naples,  was  outlawed,  and  was  deprived 
of  his  hereditary  fiefs.  In  this  disaster  of  his  patron 
Tasso's  father  shared.  He  was  proclaimed  a  rebel 
to  the  state,  together  with  his  son  Torquato,  and  his 
patrimony  was  sequestered.  These  things  happened 
during  the  boy's  childhood.  In  1552  he  was  living 
with  his  mother  and  his  only  sister  Cornelia  at  Naples, 
pursuing  his  education  under  the  Jesuits,  who  had  re- 
cently opened  a  school  there.  The  precocity  of  intel- 
lect and  the  religious  fervor  of  the  boy  attracted  general 
admiration.  At  the  age  of  eight  he  was  already  famous. 
Soon  after  this  date  he  joined  his  father,  who  then  re- 
sided in  great  indigence,  an  exile  and  without  occupa- 
tion, in  Rome.  News  reached  them  in  1556  that  Porzia 
Tasso  had  died  suddenly  and  mysteriously  at  Naples. 
Her  husband  was  firmly  convinced  that  she  had  been 
poisoned  by  her  brother  with  the  object  of  getting  con- 
trol over  her  property.  As  it  subsequently  happened 
Portia's  estate  never  descended  to  her  son  ;  and  the 
daughter  Cornelia  married  below  her  birth,  at  the  in- 
stigation of  her  maternal  relatives.  Tasso's  father 
was  a  poet  by  predilection  and  a  professional  courtier 
of  some  distinction.  In  those  days  an  Italian  gentle- 
man of  modest  fortunes  had  no  congenial  sphere  of 
society  or  occupations  outside  the  courts  of  petty 
ecclesiastical  and  secular  princes.  When,  therefore, 
an  opening  at  the  court  of  Urbino  offered  in  1557, 
Bernardo  Tasso  gladly  accepted  it.  The  young  Tor- 
quato, a  handsome  and  brilliant  lad,  became  the  com- 
panion in  sports  and  studies  of  Francesco  Maria  della 
Rovere,  heir  to  the  dukedom  of  Urbino.  The  fate 
which  condemned  him  for  life  to  be  a  poet  and  a  cour- 
tier like  his  father  was  sealed  by  this  early  entrance 
into  princely  palaces.  At  Urbino  a  society  of  culti- 
vated men  pursued  the  rasthetical  and  literary  studies 
which  were  then  in  vogue.  Bernardo  Tasso  read 
cantos  of  his  Amadigi  to  the  duchess  and  her  ladies, 
or  discussed  the  merits  of  Homer  and  Virgil,  Trissino 
and  Ariosto,  with  the  duke's  librarians  and  secretaries. 
Torquato  grew  up  in  an  atmosphere  of  refined  luxury 
and  somewhat  pedantic  criticism,  both  of  which  gave 
a  permanent  tone  to  his  character.  At  Venice,  whither 
his  father  went  to  superintend  the  printing  of  the 
Amadit/i,  these  influences  continued.  He  found  him- 
t*elf  the  pet  and  prodigy  of  a  distinguished  literary 
circle.  But  Bernardo  had  suffered  in  his  own  career 
so  seriously  from  addiction  to  the  Muses  and  a  prince 
that  he  now  determined  on  a  lucrative  profession  for 
his  son.  Torquato  was  sent  to  study  law  at  Padua. 
Instead  of  applying  himBelf  to  law,  the  young  man 
bestowed  all  nis  attention  upon  philosophy  and  poetry. 
Before  the  end  of  1562  he  tiad  produced  a  narrative 
poem  called  Rtnaltlo,  which  was  meant  to  combine  the 
regularity  of  the  Virgilian  with  the  attractions  of  the 
romantic  epic.  In  the  attainment  of  this  object,  and 
in  all  the  minor  qualities  of  style  and  handling, 


I  Rinaldo  showed  such  marked  originality  that  its  au- 
thor was  proclaimed  the  most  promising  poet  of  bia 
time.  The  flattered  father  allowed  it  to  be  printed ; 
and,  after  a  short  period  of  study  at  Bologna,  he  con- 
sented to  his  son  s  entering  the  service  of  Cardinal 
Luigi  d'Este.  In  1565,  then,  Torquato  for  the  first 
time  set  foot  in  that  castle  at  Ferrara  which  was  destined 
for  him  to  be  the  scene  of  so  many  glories  and  such 
cruel  sufferings.  After  the  publication  of  Rinaldn, 
he  had  expressed  his  views  upon  the  epic  in  some  Da- 
courteM  on  the  Art  of  Poetry,  which  committed  him  to 
a  distinct  theory  and  gained  for  him  the  additional 
celebrity  of  a  philosophical  critic.  The  age  was  noth- 
ing if  not  critical ;  but  it  may  be  esteemed  a  misfortune 
for  the  future  author  of  the  Gerumlemme  that  he 
should  have  Btarted  with  pronounced  opinions  upon 
art.  Essentially  a  poet  of  impulse  and  instinct,  he 
was  hampered  in  production  by  his  own  rules. 

The  five  years  between  1565  and  1570  seem  to  have 
been  the  happiest  of  Tasso's  life,  although  his  father'* 
death  in  1569  caused  his  affectionate  nature  profound 
pain.  Young,  handsome,  accomplished  in  all  the  exer- 
cises of  a  well-bred  gentleman,  accustomed  to  the  society 
of  the  great  and  learned,  illustrious  by  his  published 
works  in  verse  and  prose,  he  became  the  idol  of  the 
most  brilliant  court  in  Italy.  The  princesses  Lucrezia 
and  Leonora  d'Este,  both  unmarried,  both  his  seniors 
by  about  ten  years,  took  him  under  their  protection. 
He  was  admitted  to  their  familiarity,  and  there  is  some 
reason  to  think  that  neither  of  them  was  indifferent  to 
him  personally.  Of  the  celebrated  story  of  his  love 
for  Leonora  this  is  not  the  place  to  speak.  It  is  enough 
at  present  to  observe  that  ne  owed  much  to  the  con- 
stant kindness  of  both  sisters.  In  1570  he  travelled 
to  Paris  with  the  cardinal.  Frankness  of  speech  and 
a  certain  habitual  want  of  tact  caused  a  disagreement 
with  his  worldly  patron.  He  left  France  next  year, 
and  took  service  under  Duke  Alfonso  IL,  of  Ferrara. 
The  most  important  events  in  Tasso's  biography  dur- 
ing the  following  four  years  are  the  publication  of  the 
Aminta  \n  1573  and  the  completion  of  the  Genua- 
lemme  Liberata  in  1574.  The  Aminta  is  a  pastoral 
drama  of  very  simple  plot,  but  of  exquisite  lyrical 
charm.  It  appeared  at  the  critical  moment  when 
modern  music,  under  Palestrina's  impulse,  was  becom- 
ing the  main  art  of  Italy.  The  honeyed  melodies  and 
sensuous  melancholy  of  Aminta  exactly  suited  and  in- 
terpreted the  spirit  of  its  age.  We  may  regard  it  as 
the  most  decisively  important  of  Tasso's  compositions, 
for  its  influence,  in  opera  and  cantata,  was  felt  through 
two  successive  centuries.  The  Gerutalemmc  Liberata 
occupies  a  larger  space  in  the  history  of  European 
literature,  and  is  a  more  considerable  work.  Yet  the 
commanding  qualities  of  this  epic  poem,  those  which 
revealed  Tasso's  individuality,  and  which  made  it  im- 
mediately pass  into  the  rank  of  classics,  beloved  by  the 
people  no  less  than  by  persons  of  culture,  are  akin  to 
the  lyrical  graces  of  Aminta.  It  was  finished  in 
Tasso  s  thirty-first  year ;  and  when  the  MS.  lay  before 
him  the  best  part  of  his  life  was  over,  his  best  work 
had  been  already  accomplished.  Troubles  immediately 
began  to  gather  round  him.  Instead  of  having  the 
courage  to  obey  his  own  instinct,  and  to  publish  the 
Gerumlemme  as  he  had  conceived  it,  he  yielded  to  the 
critical  scrupulosity  which  formed  a  secondary  feature 
of  his  character.  The  poem  was  sent  in  manuscript 
to  several  literary  men  of  eminence,  Tasso  expressini; 
his  willingness  to  hear  their  strictures  and  to  adopt 
their  suggestions  unless  he  could  convert  them  to  his 
own  views.  The  result  was  that  each  of  these  candid 
friends,  while  expressing  in  general  high  admiration 
for  the  epic,  took  some  exception  to  its  plot,  its  title, 
its  moral  tone,  its  episodes,  or  its  diction,  in  detail. 
One  wished  it  to  be  more  regularly  classical  ;  another 
wanted  more  romance.  One  hinted  that  the  Inquisi- 
tion would  not  tolerate  its  supernatural  machinery; 
another  demanded  the  excision  of  its  most  charming 
passages— the  loves  of  Armida,  Clorinda  and  Erminia. 
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Tasso  bad  to  defend  himself  against  all  these  inepti- 
tudes and  pedantries,  and  to  accomodate  bis  practice 
to  the  theories  be  bad  rashly  expressed.  As  in  the 
Rinaldo,  so  also  in  the  Jerusalem  Delivered,  he  aimed 
at  ennobling  the  Italian  epic  style  by  preserving  strict 
unity  of  plot  and  heightening  poetic  diction.  He 
chose  Virgil  for  his  model,  took  the  first  crusade  for 
subject,  infused  the  fervor  of  religion  into  his  concep- 
tion of  the  hero  Godfrey.  But  his  own  natural  bias 
was  for  romance.  In  spite  of  the  poet's  ingenuity  and 
industry  the  stately  mam  theme  evinced  less  sponta- 
neity or  genius  than  the  romantic  episodes  with  which, 
as  also  in  Rinaldo,  he  adorned  it.  Godfrey,  a  mixture 
of  pious  ^Eneas  and  Tridentine  Catholicism,  is  not  the 
real  hero  of  the  Gerutalemme.  Fiery  and  passionate 
Kinaldo,  Ruggiero,  melancholy  impulsive  Tancredi, 
and  the  chivalrous  Saracens  with  whom  they  clash  in 
love  and  war,  divide  our  interest  and  divert  it  from 
Troffredo.  On  Armida,  beautiful  witch,  sent  forth  by 
the  infernal  senate  to  sow  discord  in  the  Christian 
camp,  turns  the  action  of  the  epic.  She  is  converted 
to  the  true  faith  by  her  adoration  for  a  crusading 
knight,  and  quits  the  scene  with  a  phrase,  of  the  Vir- 
gin Mary  on  her  hps.  Brave  Clorinda,  donning  armor 
like  Marfisa,  fighting  in  duel  with  her  devoted  lover, 
and  receiving  baptism  from  his  hands  in  her  pathetic 
death  ;  Erminia  seeking  refuge  in  the  shepherd's  hut, 
— these  lovely  pagan  women,  so  touching  in  their  sor- 
rows, so  romantic  in  their  adventures,  so  tender  in 
their  emotions,  rivet  our  attention,  while  we  skip  the 
battles,  religious  ceremonies,  conclaves  and  stratagems 
of  the  campaign.  The  truth  is  that  Tasso's  great  in- 
vention as  an  artist  was  the  poetry  of  sentiment  Sen- 
timent, not  sentimentality,  gives  value  to  what  is  im- 
mortal in  the  Gerutalemme  It  was  a  new  thing  in  the 
16th  century,  something  concordant  with  a  growing 
feeling  for  wotuan  and  with  the  ascendant  art  of  music. 
This  sentiment,  refined,  noble,  natural,  steeped  in 
melancholy,  exquisitely  graceful,  pathetically  touching, 
breathes  throughout  the  episodes  of  the  Gerutalemme, 
finds  metrical  expression  in  the  languishing  cadence  of 
its  mellifluous  verse,  and  sustains  the  ideal  life  of  those 
seductive  heroines  whose  names  were  familiar  as 
household  words  to  all  Europe  in  the  17th  and  18th 


Tasso's  self-chosen  critics  were  not  men  to  admit 
what  the  public  has  since  accepted  as  incontrovertible. 
They  vaguely  felt  that  a  great  and  beautiful  romantio 
poem  was  embedded  in  a  dull  and  not  very  correct  epic. 
In  their  uneasiness  they  suggested  every  course  hut 
the  right  one,  which  was  to  publish  the  Gerutalemme 
without  further  dispute.  Tasso,  already  overworked 
by  his  precocious  studies,  by  exciting  court-life  and 
exhausting  literary  industry,  now  grew  almost  mad 
with  worry.  His  health  began  to  fail  him.  He  com- 
plained of  headache,  suffered  from  malarious  fevers, 
and  wished  to  leave  Ferrara.  The  Gerutalemme  was 
laid  in  manuscript  upon  a  shelf.  He  opened  negotia- 
tions with  the  court  of  Florence  for  an  exchange  of 
service.  This  irritated  the  duke  of  Ferrara.  Alfonso 
hated  nothing  more  than  his  courtiers  leaving  him  for 
a  rival  duebv.  He  thought,  moreover,  that,  if  Tasso 
were  allowed  to  go,  the  Medici  would  get  the  coveted 
dedication  of  that  already  famous  epic.  Therefore  he 
bore  with  the  poet's  humors,  and  so  contrived  that  the 
Utter  should  have  no  excuse  for  quitting  Ferrara. 
Meanwhile,  through  the  years  1575,  1576,  1577,  Tas- 
so's health  grew  worse.  Jealousy  inspired  the  cour- 
tiersto  calumniate  and  insult  him.  His  irritable  and 
suspicious  temper,  vain  and  sensitive  to  slights,  ren- 
dered him  only  too  easy  a  prey  to  their  malevolence. 
He  became  the  subject  of  delusions, — thought  that  his 
servants  betrayed  his  confidence,  fancied  he  had  been 
denounced  to  the  Inquisition,  expected  daily  to  be  poi- 
soned. In  the  autumn  of  1 576  he  quarrelled  with  a 
ferrarese  gentleman,  Maddalo,  who  had  talked  too 
freely  about  some  love  affair  ;  in  the  summer  of  1577 
he  drew  his  knife  upon  a  servant  in  the  presence  of 


Lucresia  d'Este,  duchess  of  Urbino.  For  this  i 
he  was  arrested  ;  but  the  duke  released  him,  and  took 
him  for  change  of  air  to  his  country  seat  of  Belriguardo. 
What  happened  there  is  not  known.  Some  biogra- 
phers have  surmised  that  a  compromising  liaiton  with 
Leonora  d'Este  came  to  light,  and  that  Tasso  agreed 
to  feign  madness  in  order  to  cover  her  honor.  But  of 
this  there  is  no  proof.  It  is  only  certain  that  from 
Belriguardo  he  returned  to  a  Franciscan  convent  at 
Ferrara,  for  the  express  purpose  of  attending  to  his 
health.  There  the  dread  of  oeing  murdered  by  the 
duke  took  firm  hold  on  his  mind.  He  escaped  at  the 
end  of  July,  disguised  himself  as  a  peasant,  and  went 
on  foot  to  his  sister  at  Sorrento. 

The  truth  seems  to  be  that  Tasso,  after  the  begin- 
ning of  1575,  became  the  victim  of  a  mental  malady^ 
which,  without  amounting  to  actual  insanity,  rendered 
him  fantastical  and  insupportable,  a  misery  to  himself 
and  a  cause  of  anxiety  to  his  patrons.  There  is  no 
evidence  whatsoever  that  this  state  of  things  was  due 
to  an  overwhelming  passion  for  Leonora.  The  duke, 
instead  of  acting  like  a  tyrant,  snowed  considerable 
forbearance.  He  was  a  rigid  and  not  sympathetic  man, 
as  egotistical  as  a  princeling  of  that  age  was  wont  to 
be.  But  to  Tasso  he  was  never  cruel, — hard  and  un- 
intelligent perhaps,  but  far  from  being  that  monster 
of  ferocity  which  has  been  painted.  The  subsequent 
history  oi  his  connection  with  the  poet,  over  which  we 
may  pass  rapidly,  will  corroborate  this  view.  While 
at  Sorrento,  Tasso  hankered  after  Ferrara.  The  court- 
made  man  could  not  breathe  freely  outside  its  charmed 
circle.  He  wrote  humbly  requesting  to  be  taken  back. 
Alfonso  consented,  provided  Tasso  would  agree  to  un- 
dergo a  medical  course  of  treatment  for  his  melancholy. 
When  he  returned,  which  he  did  with  alacrity  under 
those  conditions,  he  was  well  received  by  the  ducal 
family.  All  might  have  gone  well  if  his  old  maladies 
had  not  revived.  Scene  followed  scene  of  irritability, 
moodiness,  suspicion,  wounded  vanity,  and  violent 
outbursts.  In  the  Bummer  of  1 578  he  ran  away  again  ; 
travelled  through  Mantua,  Padua.  Venice,  Urbino, 
Lombardy.  In  September  be  reached  the  gates  of 
Turin  on  foot,  and  was  courteously  entertained  by  the 
duke  of  Savoy.  Wherever  he  went,  "  wandering  like 
the  world's  rejected  guest,"  he  met  with  the  honor 
due  to  his  illustrious  name.  Great  folk  opened  their 
houses  to  him  gladly,  partly  in  compassion,  partly  in 
admiration  of  his  genius.  But  he  soon  wearied  of  their 
society,  and  wore  their  kindness  out  by  his  querulous 
peevishness  It  seemed,  moreover,  that  life  was  in- 
tolerable to  him  outside  Ferrara.  Accordingly  he  onoe 
more  opened  negotiations  with  the  duke  ;  and  in  Febru- 
ary, 1579,  he  again  set  foot  in  the  castle.  Alfonso  was 
about  to  contract  his  third  marriage,  this  time  with  a 
princess  of  the  house  of  Mantua.  He  had  no  children ; 
and,  unless  he  got  an  heir,  there  was  a  probability  that 
his  state  would  fall,  as  it  did  subsequently,  to  the  Holy 
See.  The  nuptial  festivals,  on  the  eve  of  which  Tasso 
arrived,  were  not  therefore  the  occasion  of  great  re- 
joicing to  the  elderly  bridegroom.  As  a  forlorn  hope 
he  had  to  wed  a  third  wife  ;  but  his  heart  was  not  en- 
gaged and  his  expectations  were  far  from  sanguine. 
Tasso,  preoccupied:  as  always  with  his  own  sorrows  and 
his  own  sense  of  dignity,  made  no  allowance  for  the 
troubles  of  his  master.  Rooms  below  his  rank,  he 
thought,  had  been  assigned  him.  The  princesses  did 
not  want  to  Bee  him.  The  duke  was  engaged.  With- 
out exercising  common  patience,  or  giving  his  old 
friends  the  benefit  of  a  doubt,  he  broke  into  terms  of 
open  abuse,  behaved  like  a  lunatic,  and  was  sent  off 
without  ceremony  to  the  madhouse  of  St.  Anna.  This 
happened  in  March,  1579 ;  and  there  he  remained  un- 
til Julv,  1586.  Duke  Alfonso's  long-sufferance  at  last 
had  given  way.  He  firmly  believed  that  Tasso  was 
insane,  and  he  felt  that  if  he  were  so  St.  Anna  was  the 
safest  place  for  him.  Tasso  had  put  himself  in  the 
wrong  Dy  his  intemperate  conduct,  but  far  more  by 
that  incomprehensible  yearning  after  the  Ferrarese 
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court  which  made  him  return  to  it  again  and  yet 
again.  It  would  be  pleasant  to  assume  that  an  un- 
conquerable love  for  Leonora  led  him  back.  Unfortu- 
nately) there  is  no  proof  of  this.  His  relations  to  her 
sister  Lucrezia  were  not  less  intimate  and  affectionate 
than  to  Leonora.  The  lyrics  he  addressed  to  numer- 
ous ladies  are  nut  less  respectful  and  less  passionate 
than  those  which  bear  her  name.  Had  he  compromised 
her  honor,  the  duke  would  certainly  have  had  him 
murdered.  Custom  demanded  this  retaliation,  and 
society  approved  of  it  If  therefore  Tasso  really 
cherished  a  secret  lifelong  devotion  to  Leonora,  it  re- 
mains buried  in  impenetrable  mystery.  He  did  cer- 
tainly not  behave  like  a  loyal  lover,  for  both  when  he 
returned  to  Ferrara  in  1578  and  in  1579  he  showed  no 
capacity  for  curbing  his  peevish  humors  in  the  hope 
of  access  to  her  society. 

It  was  no  doubt  very  irksome  for  a  man  of  Tasso'  | 
pleasure-loving,  restless,  and  self-conscious  spirit  to  be 
kept  for  more  than  seven  years  in  confinement.  Yet 
we  must  weigh  the  facts  of  the  case  rather  than  the 
fancies  which  have  been  indulged  regarding  them. 
After  the  first  few  months  of  his  incarceration  he  ob- 
tained spacious  apartments,  received  the  visits  of 
friends,  weut  abroad  attended  by  responsible  persons 
of  his  acquaintance,  and  corresponded  freely  with 
whomsoever  he  chose  to  address.  The  letters  written 
from  St.  Anna  to  the  princes  and  cities  of  Italy,  to 
warm  well-wishers,  and  to  men  of  the  highest  reputa- 
tion in  the  world  of  art  and  learning,  form  our  most 
valuable  source  of  information,  not  only  on  his  then 
condition,  but  also  on  his  temperament  at  large.  It  is 
singular  that  he  spoke  always  respectfully,  even  affec- 
tionately, of  the  duke.  Some  critics  have  attempted 
to  make  it  appear  that  he  was  hypocritically  kissing 
the  hand  which  had  chastised  him,  with  the  view  of 
being  released  from  prison.  But  no  one  who  has  im- 
partially considered  the  whole  tone  and  tenor  of  his 
epistles  will  adopt  this  opinion.  What  emerges  clearly 
from  them  is  that  he  labored  under  a  serious  mental 
disease,  and  that  he  was  conscious  of  it.  He  com- 
plains that  his  disorder  at  times  amounted  to  frenzy, 
after  which  his  memory  was  weakened  and  his  intel- 
lectual faculties  enfeebled.  He  saw  visions  and  heard 
phantom  voices.  Puck-like  spirits  made  away  with 
his  books  and  papers.  The  old  dread  of  poison,  the 
old  terror  of  the  Inquisition,  returned  with  greater 
violence.  His  bodily  condition  grew  gradually  worse ; 
and,  though  he  does  not  seem  to  have  suffered  from 
acute  attacks  of  illness,  the  intellectual  and  physical 
constitution  of  the  man  was  out  of  gear.  Meanwhile 
he  occupied  his  uneasy  leisure  with  copious  composi- 
tions. The  mass  of  nis  prose  dialogues  on  philo- 
sophical and  ethical  themes,  which  is  very  considerable, 
we  owe  to  the  years  of  imprisonment  in  St.  Anna. 
Except  for  occasional  odes  or  sonnets— some  written 
at  request  and  only  rhetorically  interesting,  a  few 
inspired  by  his  keen  sense  of  suffering  and  therefore 


fioignant — he  neglected  poetry.  But  everything  which 
ell  from  his  pen  during  this  period  was  carefully 
preserved  by  the  Italians,  who,  while  they  regarded 


him  as  a  lunatic,  somewhat  illogically  scrambled  for 
the  very  offscourings  of  his  wit.  Nor  can  it  be  said 
that  society  was  wrong.  Tasso  had  proved  himself  an 
impracticable  human  being  ;  but  he  remained  a  man 
of  genius,  the  most  interesting  personality  in  Italv. 
Long  ago  his  papers  had  been  sequestered.  Now,  In 
the  year  1580,  he  heard  that  part  of  the  Genualemme 
was  being  published  without  his  permission  and  with- 
out his  corrections.  Next  year  the  whole  poem  was 
given  to  the  world,  and  in  the  following  six  months 
seven  editions  issued  from  the  press.  The  prisoner 
of  St.  Anna  had  no  control  over  his  editors ;  and  from 
the  masterpiece  which  placed  him  on  the  level  of  Pe- 
trarch and  Ariosto  he  never  derived  one  penny  of 
pecuniary  profit.  A  rival  poet  at  the  court  of  Ferrara 
undertook  to  revise  and  re-edit  his  lyrics  in  1582. 
This  was  Battista  Ouarini ;  and  Tasso,  in  his  cell,  had 


to  allow  odes  and  sonnets,  poems  of  personal  feeling, 
occasional  pieces  of  compliment,  to  be  collected  and 
emended,  without  lifting  a  voice  in  the  matter.  A 
few  years  later,  in  1585.  two  Florentine  pedants  of  the 
Delia  Crusca  academy  declared  war  against  the  Grru- 
salemme..  They  loaded  it  with  insults,  which  seem  to 
those  who  read  their  pamphlet*  now  mere  parodies  of 
criticism.  Yet  Tasso  felt  bound  to  reply ;  and  he  did 
so  with  a  moderation  and  urbanity  which  prove  him  to 
have  been  not  only  in  full  possession  of  his  reasoning 
faculties,  but  a  gentleman  of  noble  manners  also. 
Certainly  the  history  of  Tasso' s  incarceration  at  St 
Anna  is  one  to  make  us  pause  and  wonder.  The  man, 
like  Hamlet,  was  distraught  through  ill-accommoda- 
tion to  his  circumstances  and  his  age ;  brain-sick  he 
was  undoubtedly  ;  and  this  is  the  duke  of  Ferrara'  ■ 
justification  for  the  treatment  he  endured.  In  the 
prison  he  bore  himself  pathetically,  peevishly,  but 
never  ignobly.  He  showed  a  singular  indifference  to 
the  fate  of  his  great  poem,  a  rare  magnanimity  in 
dealing  with  its  detractors.  His  own  personal  distress, 
that  terrible  malaise  of  imperfect  insanity,  absorbed 
him.  What  remained  over,  untouched  by  the  malady, 
unoppressed  by  hiB  consciousness  thereof,  displayed  a 
sweet  and  gravely-toned  humanity.  The  oddest  thing 
about  his  life  in  prison  is  that  he  was  always  trying  to 
place  his  two  nephews,  the  sons  of  his  sister  Cornelia, 
in  court-service.  One  of  them  he  attached  to  the 
duke  of  Mantua,  the  other  to  the  duke  of  Parma 
After  all  his  father's  and  his  own  lessons  of  life,  he 
had  not  learned  that  the  court  was  to  be  shunned  like 
Circe  by  an  honest  man.  In  estimating  duke  Alfonso  s 
share  of  blame,  this  wilful  idealization  of  the  court  by 
Tasso  must  be  taken  into  account  That  man  is  not 
a  tyrant's  victim  who  moves  heaven  and  earth  to  place 
his  sister's  sons  with  tyrants. 

In  1586  Tasso  left  St  Anna  at  the  solicitation  of 
Vincenso  Gonxaga,  prince  of  Mantua.  He  followed 
his  young  deliverer  to  the  city  by  the  Mincio,  basked 
awhile  in  liberty  and  courtly  pleasures,  enjoyed  a 
splendid  reception  from  his  paternal  town  of  Bergamo, 
and  produced  a  meritorious  tragedy  called  Torritnwndn. 
But  only  a  few  months  had  passed  when  he  grew 
discontented.  Vincenzo  Gonzaga,  succeeding  to  his 
father's  dukedom  of  Mantua,  had  scanty  leisure  to 
bestow  upon  the  poet  Tasso  felt  neglected.  In  the 
autumn  of  1587  we  find  him  journeying  through 
Bologna  and  Lore  to  to  Rome,  ana  taking  up  his  quar- 
ters there  with  an  old  friend,  Scipione  Gonzaga,  now 
patriarch  of  Jerusalem.  Next  year  he  wandered  ofT  to 
Naples,  where  he  wrote  a  dull  poem  on  Monte  Oiiveto. 
In  1589  lie  returned  to  Rome,  and  took  up  his  quarters 
again  with  the  patriarch  of  Jerusalem.  The  servants 
found  him  insufferable,  and  turned  him  out  of  doors. 
He  fell  ill,  and  went  to  a  hospital.  The  patriarch  in 
1590  again  received  him.  But  Tasso's  restless  spirit 
drove  him  forth  to  Florence.  The  Florentines  said, 
"Actum  est  de  eo. "  Rome  once  more,  then  Mantua, 
then  Florence,  then  Rome,  then  Naples,  then  Rome, 
then  Naples — such  is  the  weary  record  of  the  years 
1590-94.  We  have  to  study  a  veritable  Odvasey 
of  malady,  indigence,  and  misfortune.  To  Tasso 
everything  came  amiss.  He  had  the  palaces  of 
princes,  cardinals,  patriarchs,  nay  popes,  always 
open  to  him.  Yet  he  could  rest  m  none.  To 
rest  would  have  been  so  easv,  had  he  possessed  the 
temperament  of  Berni  or  of  Horace.  But  he  was  out 
of  joint  with  the  world.  No  sensuous  comforts,  no 
tranquillity  of  living,  soothed  his  vexed  soul.  Gradu- 
ally, in  spite  of  all  veneration  for  the  mcer  rratet,  he 
made  himself  the  laughing-stock  and  bore  of  Italy. 

His  health  grew  ever  feebler  and  his  genius  dimmer. 
In  1592  he  gave  to  the  public  a  revised  version  of  the 
G mt&a lem me.  It  was  called  the  Grrumlrmme  Con- 
qmttatn.  All  that  made  the  poem  of  his  early  man- 
hood charming  he  rigidly  erased.  The  versification 
was  degraded  ;  the  heavier  elements  of  the  plot  under- 
went a  dull  rhetorical  development  During  the  r 
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year  *  prosaic  composition  in  Italian  blank  verse, 
called  Le  Sette  Giorrnate,  saw  the  light.  Nobody 
reads  it  now.  We  only  mention  it  as  one  of  Tasso's 
dotages— a  dreary  amplification  of  the  first  chapter 
of  Genesis. 

It  is  singular  that  just  in  these  years,  when  mental 
disorder,  physical  weakness,  and  decay  of  inspiration 
seemed  dooming  Tasso  to  oblivion,  his  old  age  was 
cheered  with  brighter  rays  of  hope.  Clement  VIII. 
ascended  the  papal  chair  in  1592.  He  and  his  nephew, 
Cardinal  Aldobrandini  of  St.  Giorgio,  determined  to 
befriend  our  poet.  In  1594  they  invited  him  to  Rome. 
There  he  was  to  assume  the  crown  of  bays,  as  Petrarch 
had  assumed  it,  on  the  Capitol.  Lean  and  worn  out 
with  sickness,  ready  to  totter  into  the  tomb,  where 
rest  might  possibly  be  found,  Tasso  reached  Rome  in 
November.  The  ceremony  of  his  coronation  was  de- 
ferred because  Cardinal  Aldobrandini  had  fallen  ill. 
But  the  pope  assigned  him  a  pension ;  and,  under  the 
pressure  or  pontifical  remonstrance,  Prince  Avellino, 
who  held  Tasso's  maternal  estate,  agreed  to  discharge 
a  portion  of  his  claims  by  payment  of  a  yearly  rent- 
charge.  At  no  time  since  Tasso  left  St.  Anna  had  the 
heavens  apparently  so  smiled  upon  him.  Capitolian 
honors  ana  money  were  now  at  his  disposal.  Yet  this 
good  fortune  came  too  late.  It  seemed  as  though  fate 
had  decided  that  this  man,  in  all  his  weakness  oT  char- 
acter and  pathetic  grace  of  genius,  should  win  the 
stern  fame  of  martyrdom.  Both  laurel  wreath  and 
wealth  must  be  withdrawn  from  him.  Before  the 
crown  was  worn  or  the  pensions  paid  he  ascended  to 
the  convent  of  St.  Onofrio,  on  a  stormy  1st  day  of 
April,  in  1595.  Seeing  a  cardinal's  coach  toil  up  the 
steep  Trasteverine  Hill,  those  good  monks  came  to  the 
door  to  greet  it  From  the  carriage  stepped  Tasso, 
the  Odysseus  of  many  wanderings  and  miseries,  the 
singer  of  sweetest  strains  still  vocal,  and  told  the  prior 
he  was  come  to  die  with  him. 

In  St.  Onofrio  he  died,  on  the  25th  of  April  of  that 
year  1595.  He  was  just  past  fifty-one ;  and  the  last 
twenty  years  of  his  existence  had  been  practically  and 
artistically  ineffectual.  At  the  age  of  thirty-one  the 
Gtnualemme,  as  we  have  it,  was  accomplished.  The 
world  too  was  already  ringing  with  the  uausie  of  Aminta, 
More  than  this  Tasso  had  not  to  give  to  literature.  But 
those  succeeding  years  of  derangement,  exile,  im- 
prisonment, poverty,  and  hope  deferred  endear  the 
man  to  us.  Elegiac  and  querulous  as  he  must  always 
appear,  we  yet  love  Tasso  better  because  he  suffered 
through  nearly  a  quarter  of  a  century  of  slow  decline 
and  unexplained  misfortune. 


'  trophy.  As  in  Butler's  Hudibrcu,  many  of  the  per- 
sonal and  local  allusions  in  this  poem  are  now  very  ob- 
scure, and  are  apt  to  seem  somewhat  pointless  to  the 
general  reader,  but,  in  spite  of  Voltaire's  contempt, 
it  cannot  be  neglected  by  any  systematic  student  of 
Italian  literature  (compare  vol.  xiii.  p.  522).  Other 
characteristic  works  of  Tassoni  are  his  Penmen  Diverri 
(1612),  in  which  he  treats  philosophical,  literary,  his- 
torical, and  scientific  questions  with  unusual  freedom, 
and  his  Consiiierttzion i  sopra  il  Petrarcha  (1609),  a 
piece  of  criticism  showing  great  independence  of  tra- 
ditional views. 

TASTE  is  the  sensation  referred  to  the  mouth  when 
certain  soluble  substances  are  brought  into  contact  with 
the  mucous  membrane  of  that  cavity.  The  sense  is 
located  almost  entirely  in  the  tongue.  Three  distinct 
sensations  are  referable  to  the  tongue — (1)  taste,  (2) 
touch,  and  (3)  temperature.  The  posterior  part  of 
its  surface,  where  there  is  a  A -shaped  group  of  large 
papillae,  called  circum vallate  papillae,  supplied  by  the 

S' osso- pharyngeal  nerve,  and  the  tip  and  margins  of 
e  tongue,  covered  with  filiform  (touch)  papillae  and 
fungiform  papillae,  are  the  chief  localities  where  taste 
is  manifested,  but  it  also  exists  in  the  glosso-palatine 
arch  and  the  lateral  part  of  the  soft  palate.  The 
middle  of  the  tongue  and  the  surface  of  the  hard 
palate  are  devoid  of  taste.  The  terminal  organs  of 
taste  consist  of  peculiar  bodies  named  taste-bulbs  or 
taste-goblets,  discovered  by  Schwalbe  and  Loven  in 
1867.  They  can  be  most  easily  demonstrated  in  the 
papillcr.  foliatce,  large  oval  prominences  found  on  each 
side  near  the  base  of  the  tongue  in  the  rabbit  Each 
papilla  consists  of  a  series  of  laminsa  or  folds,  in  the 
sides  of  which  the  taste-bodies  are  readily  displayed 
in  a  transverse  section.  Taste-bodies  are  also  found 
on  the  lateral  aspects  of  the  circumvallate  papillae 
(see  Fig.  1),  in  the  fungiform  papillae,  in  the  papilho 


altogether,  the  best  complete  edition  of  Tamo's 
writings  is  that  of  Rosin i  ( Pisa),  in  33  vols.  The  prose 
works  (in  2  vols.,  Florence,  Le  Monnler,  1875)  and  the  let- 
ters (in  5  vols.,  same  publishers,  1853)  have  boon  admirably  I 
edited  by  Geaare  Oaasti.  This  edition  of  Tasso's  Letter* 
forms  by  far  the  most  rateable  source  for  his  biography.  No  | 
student  cau,  however,  omit  to  use  the  romantic  memoir  at- 
tributed to  Tasao's  friend,  Harchese  Manso  (printed  in  Ro- 
sini's  edition  of  Tasso's  works  above  cited),  and  the  impor- 
tant Vila  di  Torquato  Ta*$o  by  Serasai  (Bergamo,  1790).  To 
five  anything  like  a  complete  account  of  more  recent 
critical  and  biographical  Tasso  literature  is  impossible 
within  the  limits  of  this  article.*  (J.  a.,  s.) 

TASSONI,  ALE88ANDRO,  Italian  poet,  was  a  na- 
tive of  Modena,  where  he  wai  born  in  1565,  and  where 
he  died  in  1 635.  From  1 599  till  1 608  he  was  secretory 
to  Cardinal  Ascanio  Colonna,  and  in  this  capacity  saw 
some  diplomatic  service  ;  he  was  afterwards  employed  i 
for  some  time  in  similar  occupations  by  Charles  Em- 
manuel, duke  of  Savoy.  Hub  best-known  literary 
work  is  a  burlesque  epic  entitled  La  Secchia  Rap  it  a,  I 
or  "The  Rape  of  the  Bucket"  (1622),  the  reference 
being  to  a  raid  of  the  Modenese  upon  the  people  of 
Bologna  in  1325,  when  a  bucket  was  carried  off  as  a 


Pio.  1.— Transverse  section  of  a  circumvallate  papilla  ;  W, 
papilla ;  t',  v,  the  wall  in  section  ;  R.  R,  the  circular  slit  or  " 
K,  K,  the  taste-bulbs  in  positioner*.  N,  the  nerves.  The 


» [See  also  Wilde.  Richard  Henry,  under  A 
Tin,  vol.  I,  page  6S4.  who  published  Lots 
T<wo,  with  translations  (Mew  York,  1842).- 


amibican  LrraaA- 
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arc 

of  the  soft  palate  and  uvula,  the  under  surface  of  the 
epiglottis,  the  upper  part  of  the  tjosterior  surface  of 
the  epiglottis,  the  inner  sides  or  the  arytenoid  car- 
tilages, and  even  in  the  vocal  cords. 

The  taste-bulbs  are  minute  oval  bodies,  somewhat 
like  an  old-fashioned  Florence  flask,  about  jjj  inch  in 
length  by  j\t  in  breadth.  Each  consists  of  two  sets 
of  cells, — an  outer  set,  nucleated,  fusiform,  bent  like 
the  staves  of  a  barrel,  and  arranged  side  by  side  so  as 
to  leave  a  small  opening  at  the  apex  (the  mouth  of  the 
barrel),  called  the  gustatory  pore ;  and  an  inner  set, 
five  to  ten  in  number,  lying  in  the  centre,  pointed  at 
the  end  next  the  gustatory  pore,  and  branched  at  the 
other  extremity.  The  branched  ends  are  continuous 
with  non-medullated  nerve  fibres  from  the  gustatory 
nerve.  These  taste-bodies  are  found  in  immense  num- 
bers :  as  many  as  1760  have  been  counted  on  one  cir- 
cumvallate papilla  in  the  ox.  They  are  absent  in  rep- 
tiles and  birds.  F.  E.  Schultze  states  that  they  exist 
in  the  mouth  of  the  tadpole,  whilst  the  tongue  of  the 
frog  is  covered  with  epithelium  resembling  that  of  the 
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gustatory  bodies.  Leydig  has  described  organs  having 
a  similar  stracture  in  the  skins  of  freshwater  fishes 
and  the  tadpole  :  these  may  possibly  be  widely  dis- 
tributed taste-organs.  The  proofs  that  these  are  the 
terminal  organs  of  taste  rest  on  careful  observations 
which  have  shown  (1)  that  taste  is  only  experienced 
when  the  sapid  substance  is  allowed  to  come  in  contact 
with  the  taste-body,  and  that  the  sense  is  absent  or 
much  weakened  in  those  areas  of  mucous  membrane 
where  these  are  deficient  ;  (2)  that  they  are 


Fio.  2.  Fig.  3. 

Flo.  2.— Isolated  taste-bulb ;  D,  supporting  or  protective  cells; 
K,  under  end  ;  K,  free  end.  open,  with  the  projecting  apices  of 
the  taste-eel li. 

Fio.  3.-d,  Isolated  protective  cell ;  «.  taste-cell. 

abundant  where  the  sense  is  most  acute  ,  and  (3)  that 
section  of  the  glosso-pharyngeal  nerve  which  is  known 
to  be  distributed  td  the  areas  of  mucous  membrane 
where  taste  is  present  is  followed  by  degeneration  of 
the  taste-bodies.  At  the  same  time  it  cannot  be  as- 
serted that  they  are  absolutely  essential  to  taste,  as  we 
can  hardly  suppose  that  those  animals  which  have  no 
special  taste-bodies  are  devoid  of  the  sense. 

Taste  is  no  doubt  closely  allied  to  smell ;  hence  in 
invertebrates  organs  are  found  that  may  be  referred 
to  either  of  the  senses  (see  Smell).  Tastes  have 
been  variously  classified.  One  of  the  most  useful 
classifications  is  into  sweet,  bitter,  acid,  and  saline 
tastes.  To  excite  the  sensation  substances  must  be 
soluble  in  the  fluid  of  the  mouth.  Insoluble  sub- 
stances when  brought  into  contact  with  the  tongue, 
give  rise  to  feelings  of  touch  or  of  temperature,  but 
excite  no  taste.  The  specific  mode  of  action  of  sanid 
substances  is  quite  unknown.  The  extent  of  surface 
acted  on  increases  the  massiveness  of  the  Bensation, 
whilst  the  intensity  is  affected  by  the  degree  of  concen- 
tration of  the  solution  of  the  sapid  substance.  If 
solutions  of  various  substances  are  gradually  diluted 
with  water  until  no  taste  is  experienced,  Valentine 
found  that  the  sensations  of  taste  disappeared  in  the 
following  order  :  syrup,  sugar,  common  salt,  altws, 
quinine,  sulphuric  acid  ;  and  Camerer  found  that  the 
taste  of  quinine  still  continued  although  diluted  with 
twenty  times  more  water  than  common  salt.  Von 
Vintachgau  found  that  the  time  required  to  excite 
taste  after  the  sapid  substance  was  placed  on  the 
tongue  varied.  Thus  saline  matters  arc  tasted  most 
rapidly  (.17  second),  then  sweet,  acid,  and  bitter  (.258 
second).  This  is  probably  due  to  the  activity  of  dif- 
fusion of  the  ^  substance.  No  relation  between  the 
chemical  constitution  of  the  substance  and  the  nature 
of  the  taste  excited  by  it  has  yet  been  discovered,  ami 
there  are  many  curious  examples  of  substances  of 
very  different  chemical  constitutions  having  similar 
tastes.  For  example,  sugar,  acetate  of  lead,  and  the 
vapor  of  chloroform  have  all  a  sweetish  taste.  A 
temperature  of  from  50°  to  90°  F.  is  the  most  favor- 
able to  the  sense,  water  above  or  below  this  tempera- 
ture either  masking  or  temporarily  paralyzing  it. 
Taste  is  often  associated  with  smell,  giving  rise  to  a 
sensation  of  flavor,  and  we  are  frequently  in  the 
habit  of  confounding  the  one  sensation  with  the  other. 
Chloroform  excites  taste  alone,  whilst  garlic,  asafoetida, 
and  vanilla  excite  only  smell.   This  is  illustrated  by 


the  familiar  experiment  of  blindfolding  a  person  and 
touching  the  tongue  successively  with  slices  of  an 
apple  and  of  an  onion.  In  these  circumstance  the 
one  cannot  be  distinguished  from  the  other  when  the 
nose  is  firmly  closed.  No  doubt  also  experience  aids 
in  detecting  slight  differences  of  taste  by  suggesting 
to  the  mindwhat  may  be  expected ;  it  is  not  easy,  for 
instance,  to  distinguish  the  tastes  of  red  and  white 
wine  when  the  eyes  are  blindfolded.  Taste  may  be 
educated  to  a  remarkable  extent ;  and  careful  observa- 
tion—along with  the  practice  of  avoiding  all  sub- 
stances having  a  very  pronounced  taste  or  having  an 
irritating  effect — enables  tea-tasters  and  wine-tasters 
to  detect  alight  differences  of  taste,  more  especially 
when  combined  with  odor  so  as  to  produce  flavor, 
which  would  be  quite  inappreciable  to  an  ordinary 
palate.  As  to  the  action  of  electrical  currents  on 
tastes,  observers  have  arrived  at  uncertain  results.  So 
long  ago  as  1752  Sulzer  stated  that  a  constant  current 
caused,  more  especially  at  the  moments  of  opening 
and  of  closing  the  current,  a  sensation  of  acidity  at  the 
anode  (  +  pole)  and  of  alkalinity  at  the  katode  { — 
pole).  This  is  in  all  probability  due  to  electrolysis, 
the  decomposition  products  exciting  the  taste-bodies. 
Griinhagen  found  that  rapidly  interrupted  currents 
fail  to  excite  the  sense;  Von  Vintachgau  who  has 
directed  much  attention  to  the  sense  of  taste,  says 
that  when  the  tip  of  his  tongue  is  traversed  by  a  cur- 
rent there  is  only  a  tactile  sensation.  Again,  Honig- 
schmied,  on  the  contrary,  found  that  a  current  excited 
the  metallic  or  acid  taste  at  the  anode  placed  on  the 
tip  of  the  tongue,  whilst  the  alkaline  taste  of  the 
katode  was  absent.  The  writer  of  this  article  hag 
found  that  this  is  the  experience  of  most  persons 
examined  by  him. 

Disease  of  the  tongue  causing  unnatural  dryness 
may  interfere  with  taste.  Substances  circulating  in 
the  blood  may  give  rise  to  subjective  sensations  of 
taste.  Thus  santonine,  morphia,  and  biliary  products 
(as  in  jaundice)  usually  cause  a  bitter  sensation,  whilst 
the  sufferer  from  diabetes  is  distressed  by  a  persistent 
sweetish  taste.  The  insane  frequently  have  subjective 
tastes,  which  are  real  to  the  patient,  and  frequently 
cause  much  distress.  In  such  cases,  the  sensation  is 
excited  by  changes  in  the  taste-centres  of  the  brain. 
Increase  in  the  sense  of  taste  is  called  hyptrgeutia, 
diminution  of  it  hmogmria,  and  its  entire  loss  ngevna. 
Rare  cases  occur  where  there  is  a  subjective  taste  not 
associated  with  insanity  nor  with  the  circulation  of 
any  known  sweetish  matters  in  the  blood,  possibly 
caused  by  irritation  of  the  gustatory  nerves  or  by 
changes  in  the  nerve  centres. 

As  to  the  comparative  anatomy  of  the  tongue,  see  Owen's 
Cbmparatire  Anatomy  arul  Physiology  of  Vertebrate*  (London, 
1868).  For  a  full  account  of  the  physiology  of  taste,  see  Von 
Vintochgau's  article  "  Geschmaekssinu,"  in  Hermann  * Hand- 
bueh  der  Physiologic,  vol.  Hi.  part  ii.  (J.  Q.  M.I 

TATARS.   Sec  Tartars. 

TATE,  Naitom  (1652-1715),  poet-laureate,  was 
born  in  1652  in  Dublin,  and  was  educated  at  Trinity 
College  there.  He  afterwards  removed  to  London, 
and  adopted  literature  as  a  profession,  succeeding 
Shadwell  as  poet-laureate  in  1692.  He  died  within 
the  precincts  of  the  Mint,  Southwark  (whither  he  had 
taken  refuge  from  his  debtors),  August  12,  1715. 

His  name  is  still  remembered  in  connection  with  the 
Sen,  Vernon  of  the  Psalm*  of  Davul,  which,  in  conjunction 
with  Nicholas  BaADY  (o.r.),  he  published  in  1696  (see 
Hymns,  vol.  xii.  p.  625).  Tate  was  also  the  author  of  some 
ten  dramatic  pieces  (see  Biogr.  Dramatic*,  i.  703)  and  s 
great  number  of  poems,  including  one  entitled  The  Innocent 
Epicure,  or  the  Art  of  Angling  (1697). 

TATTAN,  one  of  the  earliest  Christian  apologists, 
whose  personality  and  work  had  an  important  influ- 
ence on  the  history  of  the  church  during  the  period 
of  the  Antonines.  He  was  by  birth  an  Assyrian 
(according  to  Zahn  of  Semitic  descent),  but  received 
a  Greek  education,  and,  after  acquiring  a  very  i 
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rive  knowledge  of  Greek  literature,  began  to  travel 
about  the  Roman  empire  as  a  wandering  teacher  or 
"sophist."    But  his  inquiring  disposition  and  his 
earnest  spirit  remained  unsatisued  alike  with  the  re- 
lifioos  and  the  philosophies  he  encountered,  while 
the  doings  of  men,  their  greed  for  amusement  and 
i-leastire,  their  vanity  and  treachery,  disgusted  him. 
In  this  temper,  about  150  A. p.,  he  reached  Rome, 
where  the  Old  Testament  fell  into  his  hands,  and  at 
the  same  time  he  came  into  closer  relations  with  the 
Christians ;  their  firm  faith,  chaste  morals,  fearless 
courage,  and  close  fellowship  deeply  impressed  him, 
and  in  the  end  the  spectacle  of  their  life  and  their 
monotheistic  doctrine  founded  upon  prophetic  reve- 
lation completely  conquered   him.  Henceforward 
the  whole  unchristian  world,  with  all  its  philosophy 
and  culture,  presented  itself  to  him  as  mere  darkness 
and  the  deception  of  demons,  but  the  "barbarian 
philosophy"  (for  so  he  called  Christianity)  as  the 
wisdom   of   God.     He   became   a  convert,  and 
soon  afterwards  (152-153)  wrote  (most  probably 
in  Greece,  where  he  stayed  for  some  time)  his 
Oratio  ad  Graeoa,  which  gained  him  great  repute 
among  the  Christians,  and  is  still  extant   This  dis- 
course is  distinguished  from  the  other  apologies  of 
that  century  by  the  brusqueness  with  which  its  author 
repudiates  the  culture  of  the  Greeks ;  his  scorn,  how- 
ever, does  not  forget  to  avail  itself  of  the  resources  of 
Greek  philosophy  and  rhetoric.    His  polemic  often 
reminds  the  reader  of  the  Cynics  and  of  such  scoffers 
as  Lucian ;  his  view  of  things,  however,  is  very  dif- 
ferent from  that  of  the  last-named  writer,  for  with 
Tatian  the  "barbarian  philosophy,"  on  behalf  of 
which  he  speaks,  which  teaches  a  monotheistic  cos- 
mology and  inculcates  rigid  asceticism  and  renuncia- 
tion of  the  world,  is  indisputably  certain.    In  many 
details,  and  even  in  the  general  outline  of  his  philoso- 
phy. Tatian  the  Christian  continued  without  knowing 
it  to  be  a  Platoniting  philosopher ;  but  that  he  had 
undergone  a  radical  change  is  shown  by  his  views  of 
history  and  civilization,  his  faith  in  one  living  God, 
his  conviction  that  truth  is  contained  nowhere  else 
than  in  the  Christian  Scriptures,  his  attitude  of  trust 
towards  the  Logos,  made  man  in  Jesus  Christ,  and 
finally  by  his  earnest  and  world-forsaking  expectation 
of  judgment  to  come.    The  Oratio,  which  is  polemi- 
cal rather  than  apologetic  in  its  character,  has  a  special 
importance  in  the  history  of  Christian  dogma,  inas- 
much as  it  gives  an  elaborated  exposition  of  the  doe- 
trine  of  the  Logos  ;  it  was  also  read  by  subsequent 
writers,  as,  for  example,  by  Julius  Africanus,  for  its 
chronological  data.    Tatian  was  the  first  apologist  to 
undertake,  on  behalf  of  Christianity,  a  work  of  the 
class  which  afterwards  developed  into  the  numerous 
"  world-histories  "  written  from  the  Christian  point  of 
view.    Tatian's  diction  is  often  rough,  harsh,  and 
abrupt,  his  sentences  involved  and  inelegant    He  has 
the  art,  indeed,  of  expressing  himself  with  uncommon 
freedom  and  independence,  and  can  put  things  also  in 
a  very  graphic  way,  but  at  the  same  time  he  is  a  care- 
less stylist,  or  rather,  as  an  apostate  from  the  Greek 
view  of  things,  he  has  tried  to  accentuate  his  breach 
with  classical  traditions  by  elaborate  carelessness  and 
deliberate  eccentricity. 

Tatian  soon  returned  from  Greece  to  Rome,  and 
came  into  close  relations  with  the  famous  apologist 
Justin,  whom  he  reverenced  greatly.  He  himself  es- 
tablished a  school,  to  which  the  afterwards  celebrated 
ecclesiastical  writer  Rhodon  belonged  for  a  time.  So 
long  as  Justin  lived  {ie.,  till  166)  Tatian's  doctrines 
excited  no  feelings  of  offence  in  the  Christian  commu- 
nity, although  even  in  his  Oratio  there  are  germs  of 
questionable  and  unorthodox  views  These  germs, 
however,  he  continued  to  develop  until  about  172; 
and,  as  about  this  very  time  the  Roman  church  be- 
came severely  opposed  to  everything  Gnostic  and 
heretical,  a  rupture  was  inevitable;  the  date  of  the 
breach  is  given  by  Eusebius  (doubtless  following  Ju- 


lius Africanus)  as  having  been  172.  But  the  teaching 
of  Tatian  had  really  become  open  to  challenge.  Ho 
drew  a  distinction  between  the  supreme  God  and  the 
demiurge,  considering  the  latter  to  be  good  in  his  na- 
ture indeed,  but  quite  a  subordinate  being ;  he  accepted 
the  doctrine  of  a  variety  of  saons  :  he  utterly  rejected 
marriage  and  the  use  of  animal  food ;  he  denied  the 
blessedness  of  Adam  ;  he  began  to  abandon  the  alle- 
gorical interpretation  of  the  Scriptures  and  to  see  gen- 
uine difficulties  and  contradictions  in  them  ;  he  sought 
to  demonstrate  from  the  epistles  of  Paul  the  indispen- 
sableness  of  the  most  rigid  asceticism ;  but  indeed  all 
his  "heresies"  (and  he  has  also  been  charged  with 
docetisui)  have  their  explanation  in  this  desire  of  his 
to  establish  a  theoretical  basis  for  his  doctrine  of  the 
Christian  duty  of  complete  world-renunciation.  He 
joined  the  "  Encratites,"  a  sect  which  indeed  had  ex- 
isted before  this  time,  but  which  received  new  life  from 
his  presence.  Of  his  numerous  writings  belonging  to 
this  period  nothing  has  survived  the  hostility  which 
sought  their  repression  save  a  few  titles  (fiifiKov 

irpoQ7.i]fi&Tuv>  ntpi  rov  Kara  rdv  ourijpa  Karapua/toi,  etc. ) 
ana  one  or  two  very  interesting  fragments  in  the  works 
of  Clement  of  Alexandria,  Origen,  and  Jerome. 
Clement  of  Alexandria  seems  personally  to  have  known 
Tatian,  and  even  to  have  been  his  pupil  for  a  time. 
Soon  Tatian  began  also  to  be  assailed  in  writing  by  the 
teachers  of  the  church,  and  to  be  set  aside  as  a  very 
prodigy  among  heretics,  and  as  a  man  who  united  the 
errors  of  Marcion  with  those  of  Valentine.  Musanus, 
Rhodon,  Irenmus,  the  author  of  the  Muratorian  frag- 
ments (see  below),  Tertullian,  Hippolytus,  Clement  of 
Alexandria,  and  Origen  all  took  part  in  refuting  him. 

Towards  the  end  of  his  life,  or  perhaps  even  between 
152  and  172,  Tatian  went  from  Rome  to  Mesopotamia, 
and  there — probably  in  Edessa — wrought  a  great  deal. 
It  is  probable  that  he  was  in  Rome  about  the  year  172, 
but  whether  he  died  there  or  in  his  native  country  is 
not  ascertained.  It  is  very  possible  that  in  Syria, 
where  ecclesiastical  matters  had  not  been  developed 
so  far  as  in  the  west,  the  doctrines  of  Tatian  met 
with  toleration  within  the  Christian  communities,  but 
neither  of  this  can  we  be  certain.1  But  this  we  do 
know,  that  a  work  of  Tatian's  not  yet  mentioned,  the 
Ihatauaron,  held  its  ground  in  the  Syrian  churches 
and  even  in  ecclesiastical  use  for  two  whole  centuries. 

The  DiaUumron  is  a  goepel  very  freely  and  boldly  con- 
structed by  Tatian  out  of  the  four  gospels  known  to  us.  It 
cannot  have  been  produced  during  his  latter  years,  for  all 
traces  of  dualism  are  absent.  On  the  other  hand,  however, 
it  exhibits  certain  peculiarities  of  the  theology  of  its  oora- 

tdler.  Probably  one  would  not  be  far  wrong  in  assigning 
t  to  the  first  years  of  the  reign  of  Marcus  Aurellua.  It  was 
written  by  Tatian  in  Greek,  not  in  8yriac  as  Zahn  has  tried 
to  make  out;  this  is  shown — (1)  by  the  title,  it  being  known 
even  among  the  Syrians  as  THateuarm ;  (2)  by  a  few  Greek 
fragments  which  still  survive ;  (3)  by  the  Latin  redaction 
which  it  received  in  the  6th  centnry ;  (4)  by  its  rejection  in 
the  Muratorian  fragment — for  that  the  word  "m-tia-i," 
carelessly  corrected  by  the  transcriber,  stood  originally 
"  tatiani "  may  be  regarded  as  certain.*  In  estimating  th« 
j  work  scholars  were  formerly  entirely  dependent  on  certain 
meagre  notices  in  Eusebius,  Theodore  t,  Ephraem  Syrns, 
Kpi  phaiii  us.  and  the  later  Syrians,*  but  we  have  recently 
become  possessed  of  large  portions  of  it,  and  are  now  in  a 
position  to  form  for  ourselves  an  idea  of  its  character  and 

Clan.  In  1877  there  was  published*  a  Latin  translation, 
y  Anchor  the  Mechitarist,  of  Ephraem's  gospel  commen- 
tary, which  had  been  preserved  in  Armenian,  and  it  then 
became  apparent  that  Ephraem  had  taken  the  Diatetmv*  as 
his  basis.  This  led  to  further  research.5  Recognising  with 
other  scholars  that  other  Syrian  writers  also,  down  to  the 
middle  of  the  4th  century,  had  used  the  DiaUuaron  (Theo- 
doret  tells  us  that  in  his  diocese  alone  he  caused  more  than 
300  copies  to  be  withdrawn  from  use),  Zahn  undertook  the 

*  The  author  of  the  Acta  ArcJuiai  treats  him  as  a  heretic. 

*  See  ZriUchr.  f.  d.  tutk.  TheoL,  1S74  and  1875 ;  Zeitiehr.  f.  vim. 
Theor.  1877;  ZriUchr,  t.  KiTchmgetcK.,  Ul.  p.  400. 

*  See  C  red  tier,  EM.,  i.  437  «.;  Semlach,  Thtiani  IHatnnron. 
1856. 

*  RrnnoriH  CrrnccrxlemH*  Srpotitio  facta  a  S.  Fphramo,  Venice. 
»  Set  Haruack,  ZUchr./.  Kirthengetcn.,  iv.  p.  471  tq. 
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laborious  task  of  restoring  the  work  with  the  help  of 
Ephraem's  commentary  and  other  sources.1  In  details 
much  of  what  Zahn  haa  given  as  belonging;  to  the  text  of 
the  Diateataron  remains  problematical, — in  particular  he  has 
not  been  sufficiently  careful  in  his  examination  of  the  work 
of  Aphraates, — but  in  all  the  main  points  his  restoration  has 
been  successful.  The  rediscovery  of  snch  a  work  is  in  a 
variety  of  ways  of  the  very  highest  importance  for  the  early 
history  of  Christianity.  (1)  It  is  of  interest  for  the  history 
of  the  canon.  It  shows  that  in  Tatian's  time  there  was  still 
no  recognized  New  Testament  canon,  and  that  the  texts  of 
the  (Jos pels  were  not  regarded  as  inspired.  He  could  not 
possibly  have  treated  them  with  such  freedom  had  they 
been  held  to  be  otherwise.  But  the  ecclesiastical  use  made 
of  bis  work  in  Syria  shows  that  Tatian  intended  it  for  the 
church,  and,  as  we  are  informed  further  by  Eusebius  that 
Tatian  also  edited  the  Pauline  epistles,  we  are  entitled  to 
conclude  that,  like  Marcion.  he  wished  to  frame  a  special 
New  Testament  canon.  (2)  It  is  of  importance  for  the 
Gospels  as  we  now  have  them.  We  learn  from  the  Diate$- 
taron  that  about  160  a.d.  oar  foar  Gospels  had  already  taken 
a  place  of  prominence  in  the  church  and  that  no  others  had 
done  so :  that  in  particular  the  Fourth  Gospel  had  taken  a 
fixed  place  alongside  of  the  three  syuoptics.  (3)  As  regards 
the  test  of  the  Gospels,  we  can  conclude  from  the  Diatesmron 
that  the  texts  of  our  Gospels  about  the  year  160  already 
ran  essentially  a*  we  now  read  them,  but  that  intentional 
changes  were  not  wanting  about  the  middle  of  the  2d  cen- 
tury. Tims,  for  example,  Tatian  in  his  Gospel  according  to 
Matthew  found  nothing  aboot  the  "  church  "  and  about  the 
building  of  the  church  upon  Peter  the  rock.  These  sen- 
tences therefore  are  very  probably  of  later  interpolation. 
(4)  It  is  of  importance  for  the  light  it  throws  on  Tatiau's 
Christianity.  The  Syriac  translation  of  the  Diairstarom 
•till  falls  within  the  2d  century,  but  Zahn  was  mistaken  in 
assuming  it  to  presuppose  a  prior  Syriac  translation  of  the 
separate  Gospels  (the  so-called  Syru*  Curttoniann*) ;  Baeth- 
gen1  has  shown  the  latter  to  be  the  later.  It  was  only 
gradually  that  the  "  evangel! um  der  Getrennten"  super- 
seded the  "  evangelinm  der  Gemischtcn."' 

The  best  editions  of  the  Oratin  ad  Ormro*  are  those  of  Worth 
(Oxford,  1700),  Maranus  (Pari*.  1712),  and  Otto  (Jena,  1861).  8ee 
Daniel,  Tatian  der  Apologet,  1837:  Zahn.  Tatian' i  IHatmaron,  Rr- 
langen.  18H1  (compare  also  his  Bvang.-Oomm.  det  Theopkilus,  Er- 
lKiieen.  IStt,  p.  286  $q  ) ;  Hamack.  Tate  u.  Untertuetmnpen  i.  Ortch. 
d.  altekr,  IM.,  L,  1 :  Id.,  Zttchr.  /.  Kirrhmpetch..  iv.  ill  so.;  and 
Tttian'i  Rede  an  die  Qrieehm  tibertettt  u.  etnorlrUrt,  Olesaen.  1884  ; 
llilgenfeld.  KHxerarnrh.,  Iyelpsic,  Ihhi,  Miilfer,  art.  "Tatian,"  in 
He  raw*- Pint's  Kncykl.,  vol.  xv.;  and  Donaldson.  Hitt.  of  Chritt. 
UL,  ifl.  p.  (A.  HA.) 

TATTUS,  Achilles.  See  Romance,  vol.  xx.  p. 
051  *7. 

TAULER,  Johann  (c.  1300-1361),  was  born  about 
the  year  1300  in  Strasburg.  where  his  father  was  a 
wealthy  burgher.  It  is  probable  that  he  entered  the 
Dominican  convent  in  his  native  city  about  the  year 
1313,  while  Meister  Eckhart  was  still  professor  of 
theology  (1312-1320)  in  the  monastery  school.  From 
Strasburg  he  went  to  the  Dominican  college  of  Cologne, 
and  some  believe  that  his  superiors  sent  him  a  few 
years  later  to  St.  James's  College,  Paris.  After  his 
theological  education  was  finished  he  returned  to  Stras- 
burg. In  1324  the  pope  placed  under  an  interdict 
these  parts  of  Germany,  including  Strasburg,  which 
supported  the  excommunicated  emperor  Louis  of 
Bavaria.  It  was  one  of  the  privileges  of  the  Domini- 
can and  Franciscan  orders  to  be  allowed  to  perform 
religious  services  when  the  secular  and  all  other  regular 
clergy  were  silenced  by  an  interdict.  The  Dominican 
order,  however,  had  taken  the  side  of  Frederick,  and 
in  most  places  refused  to  say  mass  ;  but  in  Strasburg 
they  remained  in  the  deserted  city,  kept  their  churches 
open,  and  administered  to  the  citizens  the  consolations 
of  religion.  It  is  supposed  that  this  conduct  of  the 
Strasburg  Dominicans  was  due  to  the  influence  of 


"  Zahn.  Tatian'*  THalettartm.  \m. 

»  Emngrtirn fragments :  JMr  GrUehitche  Text  da  Curetoniehen 
Syrerx,  I  .el  pile,  ltwfi. 

*  On  the  IMate—arrm  its  later  history  and  variou*  edIUons,  see 
(hesides  Zahn,  as  cited  above)  the  Coda  Fuiden*i*,  e<1.  Kanke, 
1868:  Sehmeller,  Ammonii  Alex,  rnur  ft  Tatiani  diritur  Ifarmonia 
Ktnnq..  184.1:  Slevcrs.  Tatian.  Lat.  and  Ger.,  Parlerborn.  1KT2: 
Martin,  "  Pe  Tatlanl  Dlatesaamn  Arablea  Venrione,"  In  Pitra's 
Analrcta  Surra,  vol.  Iv.  (1883).  pp.  465,  4*7. 

«  fFor  another  view  of  Tatian.  seeJ.  M  Puller's  careful  research 
In  Smith  s.  Dictionary  V  Vhrutian  biography.  London.  1887.-A*. 

ED.] 


Tauler.  In  1339  the  heads  of  the  order  interfered 
and  commanded  the  monks  to  close  their  churches. 
The  town  council  in  return  banished  the  Dominicans 
from  the  city.  Tauler,  with  some  of  his  brethren, 
found  refuge  in  Basel,  although  that  city,  like  Stras- 
burg, sided  with  the  emperor.  During  these  yean 
Basel  was  the  headquarters  of  the  "  Friends  of  God  " 
(OoUa/reunde,  see  Mysticism,  vol.  xvii.  p.  1401  and 
Tauler  was  brought  into  intimate  relations  with  the 
members  of  that  pious  mystical  fellowship.  Here- 
turned  to  Strasburg  probably  in  the  year  1346.  Itu 
somewhat  difficult  to  trace  his  later  life.  The  Black 
Death  came  to  Strasburg  in  1 348,  and  it  is  more  than 
probable  that,  when  the  city  was  deserted  by  all  who 
could  leave  it,  Tauler  remained  at  his  post,  encour- 
aging by  sermons  and  personal  visitations  his  terror- 
stricken  fellow-citizens.  His  correspondence  with  dis- 
tinguished members  of  the  Gottetfreunde,  especially 
with  Margaretha  Ebner,  and  the  fame  of  his  preaching 
and  other  work  in  Strasburg,  had  made  him  known 
throughout  a  wide  circle  of  pious  people.  He  seems 
to  have  made  preaching  journeys,  in  the  later  years  of 
his  life,  to  Cologne  and  to  other  places  in  the  Rhine- 
land.    He  died  in  the  year  1361. 

It  is  somewhat  difficult  to  form  an  estimate  of  the  re- 
ligious life  and  opinions  of  Tauler.  For  many  years  the 
chief  modern  authority  upon  the  subject  was  the  late  Prof. 
C.  Schmidt,  of  Strasburg,  whose  views  had  been  introduced 
into  Kngland  in  Miss  Winkworth's  book  upon  Tauler.  Ac- 
cording to  Schmidt,  Tattler's  religious  life  divides  into  two 
parts,  before  and  after  what  may  be  called  his  second  eon- 
version.  In  the  first  period  Eckhart  rales  his  relieioos 
life ;  in  the  second  he  is  under  the  influence  of  the  myste- 
rious "  Friend  of  God  in  the  Oberland,"  whom  Schmidt 
asserts  to  be  Nicholas  of  Basel.  Denifle  doubts  the  histori- 
cal character  of  this  episode  and  the  genuineness  of  the 
book,  while  Preger  admits  the  fact  of  the  conversion,  but 
refuses  to  identify  the  mysterious  stranger  with  Nicholas 
of  Basel. 

It  is  still  more  difficult  to  determine  the  precise  nature 
of  the  theological  opinions  of  Tauler.  Denifle  maintains 
that  the  only  genuine  remains  of  Tauler  are  the  eighty 
well-known  .Sermons  included  in  the  earliest  edition  sod 
four  others  in  two  manuscripts,  all  of  which  bear  Tauler'i 
name;  Preger  seems  inclined  to  admit  in  addition  the 
Sermon*  in  the  account  of  Tauler's  conversion ;  both  critics 
exclude  the  famous  Book  of  Spiritual  Poverty.  Schmidt,  on 
the  other  hand,  while  admitting  the  authenticity  of  all  the 
above-named  sermons,  calls  the  Book  of  Spiritual  Poverty 
Tauler's  masterpiece. 

If  we  take  the  Sermon*  by  themselves,  then  Tauler'i 
teachers  in  theology  were  the  Pseudo-Dionysins,  Augustine. 
Gregory,  Bernard,  the  two  abbots  of  St.  Victor,  Thomas 
Aqninas,  and,  above  all,  Theodorio  of  Freiburg  and  Meister 
Eckhart.  His  theology  will  represent  the  purest  and 
highest  type  of  German  mysticism  (see  Mysticism),  and, 
by  insisting  upon  personal  relationship  to  God,  freedom 
from  the  thraldom  of  authority,  and  the  worth lessness  of 
mere  good  works  without  the  renewal  of  the  inward  life, 
will  represent  a  tendency  in  theology  which  foand  full  ex- 
pression in  the  reformation  of  the  16th  century.  If,  on  the 
other  hand,  the  Book  of  Spiritual  Poverty  be  included  among 
the  genuine  writings  of  Tauler,  then  undoubtedly  his  views 
have  more  distinct  connection  with  that  doctrine  of  the 
appropriation  of  the  benefits  of  Christ's  work  of  redemp- 
tion by  an  imitatio  ChrUti  finding  expression  in  a  life  of 
evangelical  poverty  which  is  such  a  characteristic  of  the 
religious  life  of  the  century  to  which  he  belonged.  The 
problem  is  a  very  difficult  one,  and  it  may  be  questioned 
whether  we  are  yet  in  a  position  to  solve  it.  Denifle  is  un- 
doubtedly correct  in  his  statement  that  we  need  critical 
texts  of  14th  century  mystical  writers,  and  that  very 
great  uncertainty  exists  with  reference  to  the  authors  of 
the  individual  mystical  writings  of  that  period.  It  may 
be  added  that  it  is  very  probable,  when  the  organization 
and  method  of  work  among  the  "  Friends  of  God  "  are  taken 
into  consideration,  that  many  mystical  books  of  devotion 
were  the  work,  not  of  one,  but  of  several  authors,  and  that 
the  conditions  of  the  problem  concerning  the  authenticity 
of  Tauler's  writings  are  not  unlike  those  which  exist 
among  the  books  and  tracts  ascribed  to  Wicklifle.  This  at 
all  events  may  be  safely  asserted,  that  Tauler's  sermons  are 
among  the  noblest  In  the  German  language.  They  are  not 
so  emotional  as  Suso's,  nor  so  speculative  as  Erk hart's,  bat 
they  are  intensely  practical,  and  touch  on  all  aides  the 
deeper  problems  of  the  moral  and  spiritual  life. 


Digitized  by  Google 


TAUNTON— TAURIDA 


89 


Tamer*!  Sermon*  were  printed  first  at  Lelpaic  In  1498.  and  ra- 
prinied  with  additions  from  Kelt  hart  and  others  at  Batel  (1.V21, 
IVJ2»  and  at  Cologne  ( There  U  a  recent  edition  by  Julius 
rUmberger.  Frankfurt,  1>*1.  Sec  Itenlfle,  Da*  Bwh  von  grutlieher 
.trttuO,  1«T7 :  Carl  !->chraidt,  Jotuinn  Taider  von  Strantbury,  Ham- 
bo  X  1<M1;  Mitt  Wlnkworth,  Tauter!  L\Jr  and  Sermon*;  R,  A. 

The 


which  will  treat  of  Tauler,  is  in  the  press. 

TAUNTON,  a  municipal  borough  and  market- town 
of  Somerset,  England,  is  situated  in  the  beautiful  and 
fertile  vale  of  Taunton  Dene,  on  the  river  Tone,  on  the 
Taunton  and  Bridgewater  Canal,  and  on  several 
branches  of  the  Great  Western  Railway,  45  miles 
south-southwest  of  Bristol,  31  northeast  of  Exeter, 
and  163  west-southwest  of  London.  The  river  is 
crossed  by  a  stone  bridge  of  three  arches.  The  town 
is  well  built,  the  three  main  streets  being  wide  and 
regular,  and  meeting  in  a  triangular  space  in  the  centre 
called  the  Parade,  where  there  is  a  market  cross.  The 
castle,  now  occupied  by  the  museum  of  the  Somerset 
Archasnlogical  and  Natural  History  Society,  is  reputed 
to  have  been  founded  by  Ine,  king  of  the  West-Saxons. 
The  earliest  portion  of  the  present  building  was  erected 
by  Walter  Giffard,  bishop  of  Winchester,  in  the  time 
M  Henry  L,  but  the  whole  building  was  repaired  in 
14%,  and  an  embattled  gateway  erected  by  Bishop 
Langton.  The  church  of  St.  Mary  Magdalene,  a 
spacious  building  with  double  aisles  both  north  and 
sooth  of  the  nave,  is  chiefly  Perpendicular,  but  has 
remains  of  Norman  work  in  the  chancel  arch,  and  of 
Early  English  in  the  north  aisles  and  transepts.  It 
possesses  one  of  the  finest  of  the  characteristic  towers 
of  Somerset,  but  only  a  facsimile  reproduction  (erected 
1857-62)  of  the  old  one.  There  are  still  some  remains 
of  the  Augustinian  priory  founded  by  Bishop  Giffard, 
and  there  are  also  two  modern  convents.  Taunton  is 
an  important  centre  of  education,  the  principal  insti- 
tutions being  the  grammar  school  (founded  in  1522  by 
Richard  Fox.  bishop  of  Winchester),  Huish's  schools, 
the  Independent  college  (1841),  and  the  Wesleyan  ool- 
leeiate  institution  (1847).  The  other  principal  public 
buildings  are  the  old  market-house,  the  assembly 
rooms,  the  new  market  in  the  Ionic  style,  and  the 
shire  hall  in  the  Elizabethan  style,  opened  in  1858  at 
a  cost  of  £28,000  [$136,080].  The  charitable  institu- 
tions include  the  Taunton  and  Somerset  hospital 
(opened  in  1809  and  extended  in  1870  and  1873),  the 
eye  infirnaarv  (1816),  Gray's  almshouses  and  chapel 
(1635),  St.  Saviours  home  for  boys  (1870),  and  the 
servants'  training  home  (1882).  The  town  possesses 
manufactories  of  silk,  collars  and  cuffs,  ana  gloves, 
iron  and  br.ias  foundries,  coach-building  works,  and 
breweries.  There  is  also  a  considerable  agricultural 
trade.  The  population  of  the  municipal  and  parlia- 
mentary borough  (area  1249  acres)  in  1881  was  lf.,614. 
The  population  of  the  same  area  in-  1871  was  15,466. 


.  ! 


i  played  a  prominent  part  daring  the  troubled 
periods  of  English  histoi 


Taunton 

history.  Various  Roman  remains  prove 
it  to  have  been  occupied  by  the  Romans;  but  it  first  ob- 
tained historical  notice  when  Ine,  king  of  the  West-Saxons, 
made  it  the  border  fortress  of  his  kingdom.  It  takes  tho 
name  Taunton,  or  Thoneton,  from  its  situation  on  the 
Tone  or  Thone.  The  castle  was  razed  by  Ethelburg  after 
expelling  Edbricht,  king  of  the  South -Saxons.  About  the 
time  of  William  the  Conqueror  the  town  and  castle  were 
rraoted  to  the  bishop  of  Winchester,  and  for  many  years 
the  castle  was  the  bishop's  principal  residence.  In  the 
reign  of  William  it  possessed  a  mint.  In  1407  the  town 
nod  castle  were  seised  by  the  impostor  Perk  in  Warbcck. 
Taunton  was  made  the  seat  of  the  suffragan  see  of  Taunton 
tod  Bridgwater  in  1538,  but,  on  the  death  of  William 
Finch,  the  first  bishop,  in  1559,  the  Act  had  no  further 
operation  in  reference  to  Taunton.  Like  the  other  towns 
of  Somerset,  Taunton  was  strongly  Puritan  in  its  sympa- 
thies. Situated  at  a  point  where  the  main  roads  of  the 
county  met,  it  was  during  the  Civil  War  almost  constantly 
in  a  state  of  siege  by  one  or  other  of  the  rival  parties. 
Having  been  garrisoned  by  the  Parliamentary  forces,  it 
*x*  captured  by  the  Royalists  in  the  summer  of  1643,  but 
on  *th  July,  1644,  it  was,  after  a  long  siege,  taken  by 
RUke,  who  held  it  with  heroic  pertinacity  till  relieved  by 
Fairfax  on  the  11th  May,  1645,  and  again  after  it  waa  in- 


vested by  10,000  troops  under  Goring  till  the  siege  was 
finally  raised  on  the  3d  July.  Still  constant  to  its  Puritan 
traditions,  Taunton  welcomed  Monmouth  in  1685  with 
acclamation,  and  he  was  proclaimed  king  there  on  the  20th 
June,  the  maidens  of  the  town  presenting  him  with  a 
standard.  As  a  consequence,  Taunton  was  made  the  chief 
example  of  tho  fearful  vengeance  of  Jeffreys,  who,  at  the 
assises  held  in  the  castle,  condemned  uo  fewer  than  134  in- 
habitants of  the  town  and  neighborhood  to  death,  and  a 
much  larger  number  to  transportation.  Taunton  obtained 
a  municipal  charter  from  Charles  1.  in  1627,  which  was  re- 
voked in  1660.  A  second  charter,  granted  by  Charles  II.  in 
1677,  was  permitted  to  lapse  in  1792  owing  to  the  corpora- 
tion allowing  a  majority  of  their  number  to  die  without 
filling  up  the  vacancies.  From  this  time  until  it  again  re- 
ceived municipal  government,  17th  April,  1877,  it  was  under 
the  care  of  two  bailiffs  appointed  at  the  court  leet  of  the 
lord  of  the  manor.  Formerly  the  town  returned  twa 
members  to  parliament,  but  in  1885  the  number  was 
reduced  to  one. 

See  Toulmln's  Bittoru  qf  Taunton,  edited  by  Ravage.  1R22:  and 
several  paper*  in  the  Procttdinn*  of  the  Somenet  Arcb«olugical 
Society  tor  1872. 

TAUNTON,  a  city  of  the  United  States,  the  county 
scat  of  Bristol  county,  Massachusetts,  lies  some  31 
miles  nearly  south  from  Boston.  The  town  proper, 
sometimes  called  Taunton  Green,  stands  on  the  right 
bank  of  the  Taunton  river,  at  the  head  of  navigation, 
about  17  miles  above  its  mouth.  The  entire  area  en- 
closed within  the  corporate  limits  is  37  square  miles. 
Taunton  is  traversed  by  the  main  line  of  the  Old 
Colony  Railway,  which  connects  it  with  Boston  and 
Fall  River,  Mass.,  and  Providence,  R  L  Owing  to 
its  situation  and  its  connections  by  rail  and  sea,  Taun- 
ton has  become  a  supply  point  for  the  greater  part  of 
southeastern  Massachusetts  The  population  of  the 
city  was  18,629  in  1870,  21,213  in  1880,  and  23,674  in 
1885,  showing  an  increase  somewhat  in  excess  of  that 
of  the  State  at  large.  Fully  one-fourth  of  the  popu- 
lation are  of  foreign  birth,  and  the  proportion  is  in- 
creasing. The  State  lunatic  asylum  is  in  Taunton. 
The  leading  industries  are  the  manufacture  of  cotton 
goods,  iron  and  steel  products  (particularly  locomo- 
tives, machinery,  nails  and  spikes),  and  silver-plated 
table  ware.  Taunton  was  incorporated  as  a  town  in 
1639,  and  received  a  city  charter  in  1864. 

TAURIDA,  a  government  of  southern  Russia,  in- 
cludes the  peninsula  of  Crimea  {q.v.)  and  a  tract  of 
mainland  situated  between  the  lower  Dnieper  and  the 
coasts  of  the  Black  Sea  and  the  Sea  of  Azoff,  and  is 
bounded  by  these  two  seas  on  the  S. ,  whilo  it  has  on 
the  N.  the  governments  of  Kherson  and  Ekatcrino- 
slaff.  The  area  is  24,540  square  miles,  of  which  6990 
square  miles  belong  to  the  Crimea ;  its  continental 
part  consists  of  a  gently  undulating  steppe  of  black 
earth,  with  only  a  few  patches  of  salt  day  on  the 
banks  of  the  Sivash  or  Putrid  Sea,  and  sands  in  the 
lower  course  of  the  Dnieper.  It  is  watered  by  the 
Dnieper,  which  flows  along  the  frontier  for  180  miles, 
and  by  two  small  rivers,  the  Molotchnaya  and  Berda. 
Many  small  lakes  and  ponds  occur  in  the  north, 
especially  among  the  Dnieper  sands,  as  well  as  on  the 
Kinburn  peninsula,  at  the  mouth  of  the  Dnieper, 
where  salt  is  made.  There  are  no  forests  except  the 
artificial  plantations  in  the  colonies  of  the  Mennonites. 
The  climate  is  continental,  and  resembles  that  of  cen- 
tral Crimea  and  Kherson.  The  population  in  1883 
was  940,530  (247  780  in  Crimea).  The  continental 
portion,  although  less  mixed  than  that  of  the  penin- 
sula, consists  of  Russians  (Great,  Little,  and  White 
Russians),  who  constitute  83  per  cent  of  the  popula- 
[  tion,  Germans  (1 1  per  cent ),  Bulgarians  (5  per  cent ), 
I  and  Jews  (1  per  cent ). 

Agriculture  and  cattle-breeding  arc  the  leading  occupa- 
tions.  Wheat  la  the  chief  product  and  by  the  Germans 
and  Russian  Non -conformists  on  the  Molotchnaya  agricul- 
ture is  carried  to  a  high  degree  of  perfection.    In  18H2 
|  there  were  within  the  government  356,270  hones,  485,800 
cattle,  and  3,985.300  sheep  (2,891,700  merinos).   Salt  is  made 
'  both  on  the  mainland  and  in  the  Crimea,  and  the  fisheries 
.  along  the  coast  supply  an  export  trade.   Manufactures  are 
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Insignificant,  bat  there  is  a,  brisk  export  trade  in  grain, 
salt,  Hah,  wool,  and  tallow.  The  main  centres  of  trade  are 
the  Kakhovka  port  on  the  Dnieper,  Berdyansk  on  the  Sea 
of  Azoff,  and  the  seaports  of  Eupatoria,  Sebastopol,  Sudak, 
and  Theodosia.  The  government  is  divided  into  eight  dis- 
tricts, the  chief  towns  of  which  (with  populations  in  1881) 
are  Simferopol  (29,030),  capital  of  the  government,  Eupa- 
toria (13,420),  and  Theodosia  (10,800)  in  Crimea,  and 
ri  (8915),  Berdyansk  (18,180).  Melitopol  (13,310), 
(4280), and  Yalta  (3000)  on  the  continent.  Several 


villages,  such  as  Bolshoy  Tokmak  (8000)  and  Andreevka 
(7300),  have  each  a  population  of  more  than  5000. 


TAUROMENIUM.   See  Taormina. 
TAURUS.   See  Asia  Minob,  vol.  ii.  pp.  615- 
616. 

TAVERXIER,  Jean  Baptiste  (1605-1689),  the 
celebrated  traveller  and  pioneer  of  French  trade  with 
India,  was  born  (1605)  at  PariB,  where  his  father 
Gabriel  and  uncle  Mclchior,  Protestants  from  Ant- 
werp, pursued  with  reputation  and  success  the  pro- 
fession of  geographers  and  engravers.  The  conversa- 
tions he  heard  in  his  father  s  house  inspired  Jean 
Baptiste  with  an  early  desire  to  travel,  and  in  his  six- 
teenth year  he  had  already  visited  England,  the  Low 
Countries,  and  Germany,  and  seen  something  of  war 
with  the  imperialist  Colonel  Hans  Brenner,  whom  he 
met  at  Nuremberg.  Pour  and  a  half  years  in  the 
household  of  Brenner's  uncle,  the  viceroy  of  Hun- 
gary (1624-29),  and  a  briefer  connection  in  1629  with 
the  duke  of  Rethel  and  his  father  the  duke  of  Nevere, 
prince  of  Mantua,  gave  him  the  habit  of  courts,  which 
was  invaluable  to  him  in  later  years,  and  at  the  de- 
fence of  Mantua  in  1629,  and  in  Germany  in  the 
following  year  with  Colonel  Walter  Butler  (after- 
wards notorious  through  the  death  of  Wallenstein), 
he  gained  some  military  experience.  When  he  left 
Butler  to  view  the  diet  of  Ratisbon  in  1630,  he  had 
seen  Italy,  Switzerland,  Germany,  Poland,  and  Hun- 
gary, as  well  as  France,  England,  and  the  Low  Coun- 
tries, and  spoke  the  principal  languages  of  these 
regions.  He  was  now  eager  to  visit  the  East,  and  at 
Ratisbon  he  found  the  opportunity  to  Join  two  French 
fathers,  M  de  Chapes  and  M.  de  St.  Liebau,  who 
had  received  a  mission  to  the  Levant  In  their  com- 
pany he  reached  Constantinople  early  in  1631,  and 
here  he  spent  eleven  months,  and  then  proceeded  by 
Tokat,  Erzerum,  and  Erivan  to  Persia.    His  farthest 

{oint  in  this  first  journey  was  Ispahan :  he  returned 
y  Baghdad,  Aleppo,  Alexandretta,  Malta,  and  Italy, 
and  was  again  in  Paris  in  1633.  Of  the  next  five 
years  of  his  life  nothing  is  known  with  certainty,  but 
it  is  probable  that  it  was  during  this  period  that  he 
became  controller  of  the  household  of  the  duke  of 
Orleans.  In  September,  1638,  he  began  a  second  jour- 
ney (1638-43)  by  Aleppo  to  Persia  and  thence  to  India 
as  far  as  Agra  and  Goloonda.  His  visit  to  the  court 
of  the  Great  Mogul  and  to  the  famous  diamond  mines 
was,  of  course,  connected  with  the  plans  realized  more 
fully  in  his  later  voyages,  in  which  Tavernier  travelled 
as  a  merchant  of  the  highest  rank,  trading  in  costly 
jewels  and  other  precious  wares,  and  finding  his  chief 
customers  among  the  greatest  princes  of  the  East. 
The  second  journey  was  followed  up  by  four  others. 
In  his  third  lourncy  (1643-49)  he  went  as  far  as  Java 
and  returned  by  the  cape  ;  but  his  relations  with  the 
Dutch  proved  not  wholly  satisfactory,  and  a  long  law- 
suit on  his  return  yielded  but  imperfect  redress.  In  his 
last  throe  journeys  (1651-55,  1657-62, 1664-68)  he  did 
not  proceed  beyond  India.  The  details  of  these  voyages 
need  not  detain  us  here,  and  indeed  are  often  obscure ; 
but  they  completed  an  extraordinary  knowledge  of  the 
routes  of  overland  Eastern  trade,  and  brought  the  now 
famous  merchant  into  close  and  friendly  communica- 
tion with  the  greatest  Oriental  potentates.  They  also 
secured  for  him  a  large  fortune  and  great  reputation 
at  home.  He  was  presented  to  Louis  XIV.,  "in 
whose  service  he  had  travelled  sixty  thousand  leagues 
by  land,"  received  letters  of  nobility  (16th  February, 
1669),  and  in  the  following  year  purchased  the  barony 


of  Aubonne,  near  Geneva.  In  1662  he  had  married 
Madeleine  Goisse,  daughter  of  a  Parisian  jeweller. 

Thus  settled  in  ease  and  affluence,  Tavernier  occu- 
pied himself,  as  it  would  seem  at  the  desire  of  the 
king,  in  publishing  the  account  of  bis  journeys.  He 
haa  neither  the  equipment  nor  the  tastes  of  a  scien- 
tific traveller,  but  in  all  that  referred  to  commerce  his 
knowledge  was  vast  and  could  not  fail  to  be  of  much 
public  service.  He  set  to  work  therefore  with  the  aid 
of  Samuel  Chappuzeau,  a  French  Protestant  littera- 
teur, and  produced  a  houveUc  Relation  de  f  InUriew 
du  Siraildu  Grand  Seigneur  (4to,  Paris,  1675),  bawd 
on  two  visits  to  Constantinople  in  his  first  and  sixth 
journeys.  This  was  followed  by  Le  Six  Voyages  d* 
J.  B.  Tavernier  (2  vols.  4to,  PariB,  1 676)  and  by  a  supple- 
mentary Recueil  de  JPlusieurs  Relations  (4to,  Paris, 
1679),  in  which  he  was  assisted  by  a  certain  La  Cha- 
pelle.  This  last  contains  an  account  of  Japan,  gath- 
ered from  merchants  and  others,  and  one  of  Tong-kini, 
derived  from  the  observations  of  his  brother  Daniel, 
who  had  shared  his  second  voyage  and  settled  at  8a- 
tavia  ;  it  contained  also  a  violent  attack  on  the  agents 
of  the  Dutch  East  India  Company,  at  whose  band'* 
Tavernier  had  suffered  more  than  one  wrong.  This 
attack  was  elaborately  answered  in  Dutch  by  H.  van 
Quellenburgh  (  Vmdicice  Batavicce,  Amst,  1684),  hut 
made  more  noise  because  Arnauld  drew  from  it  some 
material  unfavorable  to  Protestantism  for  his  Apohgk 
pour  let  Gatholiques  (1681),  and  so  brought  on  the 
traveller  a  ferocious  onslaught  in  Jurieu's  Etprit  de 
M.  Arnauld  (1684).  Tavernier  made  no  reply  to 
Jurieu ;  he  was  in  fact  engaged  in  weightier  matters, 
for  in  1684  he  travelled  to  Berlin  at  the  invitation  of 
the  Great  Elector,  who  commissioned  him  to  organize 
an  Eastern  trading  company . — a  project  never  realised. 
The  closing  years  of  Tavernier' s  life  are  obscure ;  the 
time  was  not  favorable  for  a  Protestant,  and  it  has 
even  been  supposed  that  he  passed  some  time  in  the 
Bastille.  What  is  certain  is  that  he  left  Paris  for 
Switzerland  in  1687,  that  in  1689  he  passed  through 
Copenhagen  on  his  way  to  Persia  through  Muscovy, 
ana  that  in  the  same  year  he  died  at  Moscow.  It  ap- 
pears that  he  had  still  business  relations  in  the  East, 
and  that  the  neglect  of  these  by  his  nephew,  to  whom 
they  were  intrusted,  had  determined  the  ' 
old  man  to  a  fresh  journey. 

Tavernier1  a  travels,  though  often  reprinted  and 
lated,  have  two  defects ;  the  author  uses  other  men's  ma* 
terial  without  diatingniahing  it  from  his  own  observations; 
and  the  narrative  is  much  confused  by  his  plan  of  often 
deserting  the  chronological  order  and  giving  instead  note 
from  varions  journeys  abont  certain  routes.  The  latter 
defect,  it  is  true,  while  it  embarrasses  the  biographer,  is 
hardly  a  blemiBh  in  view  of  the  object  of  the  WTiter,  wbo 
sought  mainly  to  furnish  a  guide  to  other  merchants.  A 
careful  attempt  to  disentangle  the  thread  of  a  life  still  in 
many  parts  obscure  has  been  made  by  Charles  Joret,  Jm* 
Baptitte  Tavernier  efapris  du  Document*  Nouveauz,  8vo,  Paris, 
1886,  where  the  literature  of  the  subject  is  fully  given. 

TAVIRA,  a  seaport  of  Portugal,  in  the  province 
of  Algarves,  at  the  mouth  of  the  Seca,  21  miles  east- 
northeast  of  Faro.  It  is  regularly  built,  and  has  an 
alcazar,  used  as  an  official  residence,  besides  other 
public  buildings.  It  has  sardine  and  tunny  fisheries, 
and  carries  on  a  considerable  coasting  trade.  Excel- 
lent fruit  is  grown  in  the  neighborhood.  The  popula- 
tion in  1878  was  11,459. 

TAVISTOCK,  a  town  of  Devonshire,  England,  ii 
finely  situated  in  the  valley  of  the  Tavy,  on  the  west- 
ern Dorder  of  Dartmoor,  and  on  the  South  Devon 
Railway,  15  miles  north  of  Plymouth,  14  southeast  of 
Launccston,  and  213  west-southwest  of  London.  The 
town  has  been  greatly  improved  since  1845,  chiefly  at 
the  expense  of  the  duke  of  Bedford,  by  the  construc- 
tion of  a  system  of  sewage  and  the  erection  of  many 
new  dwellings  suitable  for  the  working  classes.  There 
are  some  remains  (including  a  portion  in  the  square, 
now  used  as  a  public  library  established  in  1799)  of 
the  magnificent  abbey  of  Sts.  Mary  and  Rumon,  first 
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in  961  by  Orgar,  earl  of  Devon.  After  de- 
by  the  Danes  in  997  it  was  restored,  and 
,  its  famous  abbots  were  Lyfing,  friend  of 
Canute,  and  Aldred,  who  crowned  Harold  II.  and 
William,  and  died  archbishop  of  York.  The  abbey 
church  was  rebuilt  in  12S5,  and  the  greater  part  of  the 
abbey  in  1457-58.  The  church  of  St.  Eustachius  pos- 
sesses a  lofty  tower  supported  on  four  open  arches. 
Among  the  principal  public  buildings  are  the  guild- 
hall (1848),  t  he  corn  market  (1838),  the  market  build- 
ings (1858),  and  the  new  hall  for  concerts  and  public 
entertainments.  Near  the  town  is  Kelly  College, 
opened  in  1877,  founded  by  Admiral  Benedictus  Mar- 
wiiod  Kelly,  with  a  preference  for  the  founder's  kin. 
Mines  of  copper,  manganese,  lead,  silver,  and  tin  are 
in  the  neighborhood,  and  the  town  possesses  a  consid- 
erable trade  in  cattle  and  corn,  as  well  as  a  brewerv. 
The  population  of  the  township  in  1881  was  6914.  The 
parliamentary  borough  (area  11,450  acres),  which  had 
a  population  in  1871  of  7725  and  in  1881  of  6879,  was 
merged  in  the  county  in  18S5. 

The  town  owes  its  origin  to  the  foundation  of  the  abbey 
in 961.  From  Henry  I.  the  abbots  obtained  the  entire, 
jurisdiction  of  the  hundred  of  Tavistock,  with  a  weekly 
market.  A  school  for  Saxon  literature  was  established  by 
the  monks,  which  flourished  till  tho  Reformation.  The 
Boyslists  were  quartered  at  Tavistock  after  the  defeat  of 
the  Parliamentarians  on  Bradock  Down  in  1643,  and 
Charles  I.  visited  it  on  his  way  to  Cornwall.  It  returned 
members  to  parliament  from  the  time  of  Edward  I.  till 
1885, among  its  representatives  having  been  John  Pym,  the 
great  oppoacr  of  the  policy  of  Charles  I.,  and  William, 
Lord  Russell,  beheaded  in  the  reign  of  Charles  II.  Among 
the  famous  natives  of  Tavistock  are  Sir  John  Glanville, 
judge  under  James  I.,  William  Brown,  the  author  of  Bri- 
famatt't  Pastorals,  and  Sir  Francis  Drake,  of  whom  a  colos- 
sal statue  by  Boehm  was  presented  to  the  town  by  the  duke 
of  Bedford  in  1883. 

TAVOY,  a  British  district  in  the  Tenasserim 
division  of  Burmah,  lying  between  13°  15'  and  15° 
U'  N.  lat.  and  between  97°  48'  and  98^  44'  E.  long. 
It  has  a  area  of  7200  square  miles,  and  is  bounded  on 
the  N.  by  Amherst  district,  E.  by  the  Yoma  Mountains, 
S  by  Mergui  district,  and  W.  by  the  Bay  of  Bengal. 
The  district  is  enclosed  by  mountains  on  three  sides, 
viz.,  the  main  chain  of  the  Yomas  on  the  east,  risin 
in  places  to  5000  feet,  which,  with  its  densely  woode 
spurs,  forms  an  almost  impassable  barrier  between 
British  and  Siamese  territory ;  the  Nwahlabo  in  the 
centre,  which  takes  its  name  from  its  loftiest  peak 
'5000  feet) ;  and  a  third  range,  under  the  name  of 
Thinmaw,  between  the  Nwahlabo  and  the  sea-coast. 
The  chief  rivers  are  the  Tennasserim  and  Tavoy,  the 
former  being  formed  by  the  junction  of  two  streams 
which  unite  near  Met-ta ;  for  the  greater  part  of  its 
course  it  is  dangerous  to  navigation.  The  Tavoy  is 
navigable  for  vessels  of  any  burden.  It  is  inter- 
spersed with  many  islands,  and  with  its  numerous 
smaller  tributaries  affords  easy  and  rapid  communica- 
tion over  the  country.  The  climate  is  on  the  whole 
pleasant  The  rainfall  averages  about  190  inches  a 
year. 

The  census  of  1881  returned  the  population  of  Tavoy  at 
1-4.9*3  (males  41,785,  females  43,208),  of  whom  82,187  were 
Buddhists,  828  were  Mohammedans,  and  1368  were  Chris- 
tians. The  headquarters  and  capital  is  Tavoy  town,  which 
is  situated  on  the  left  bank  of  the  river  of  the  same  name, 
and  contained  a  popalation  of  13,372  in  1831.  Of  the  total 
area,  only  83,740  acres  are  ( 1885-86)  cultivated.  Rice  is  the 
principal  product ;  the  betel-nut  is  extensively  grown  for 
horn*  consumption  ;  and  the  district  is  particularly  rich  in 
fruit  trees.  With  its  only  port  difficult  of  access,  and  with 
no  means  of  internal  communication,  the  trade  of  Tavoy 
district  has  always  been  small  and  almost  entirely  confined 
U>  Sism  and  the  Straits  Settlements.  The  principal  imports 
are  piece  goods  and  other  cotton  manufactures,  raw  silk, 
tea,  crockery,  wines  and  spirit*,  metals,  and  provisions. 
The  chief  manufactures  are  salt  and  earthen  pots.  The 
Cross  revenue  of  the  district  in  1885-86  was  £20.235 
342.10],  of  which  the  land  contributed  £12,663  [*61.541.18]. 
Tavoy  was  handed  over  to  the  British  at  the  eud  of  the 


first  Burmese  war  in  1924.  A  revolt  broke  out  in  1829, 
headed  bv  Moung  Da,  the  former  governor,  which  was  at 
once  quelled,  and  since  then  the  district  has  remained  in 
undisturbed  possession  of  the  British. 

TAWING.   See  Leather. 

TAXATION.  With  regard  to  taxes  in  general 
Adam  Smith  lays  down  four  maxims  which  have  been 
briefly  described  as  the  maxims  of  equality,  certainty, 
convenience  and  economy.  The  treatment  of  the  gen- 
eral principles  of  taxation  bv  subsequent  writers  con- 
sists in  the  main  of  the  development  and  criticism  of 
these  celebrated  canons. 

Equality  of  Taxation. — The  subjoined  passage  from 
Adam  Smith  contains  the  germs  of  several 
distinct  theories  of  what  constitutes  just  or 
equal  taxation : 

"  The  subjects  of  every  state  ought  to  contribute  towards 
the  support  of  its  government  as  nearly  as  possible  in  pro- 
portion to  their  respective  abilities,  that  is,  in  proportion  to 
the  revenue  which  they  respectively  enjoy  under  the  pro-, 
taction  of  the  state.  The  expeuse  of  government  to  the 
individuals  of  a  great  nation  is  like  the  expense  of  man- 
agement to  the  joint  tenants  of  a  great  estate,  who  are  all 
obliged  to  contribute  in  proportion  to  their  respective 
interests  in  the  estate.  In  tho  observation  or  neglect  of 
this  maxim  consists  what  is  called  the  equality  or  inequality 
of  taxation.  Every  tax  it  must  be  observed  once  for  all, 
which  falls  finally  upon  one  only  of  the  three  sorts  of 
revenue  above-mentioned  [viz.,  rent,  wages,  profits]  is 
necessarily  unequal  in  so  far  as  it  does  not  affect  the  other 
two.  In  the  following  examination  of  different  taxes  I 
shall  seldom  take  much  further  notice  of  this  sort  of  in- 
equality, but  shall  in  most  cases  confine  my  observations  to 
that  inequality  which  is  occasioned  by  a  particular  lax  fall- 
ing unequally  upon  that  particular  sort  of  private  revenue 
which  is  afTectad  by  it." 

The  first  sentence  implies  (a)  that  every  Government 
has  the  right  to  exact  contributions  for  its  support 
from  all  its  subjects.  According  to  this  view,  the 
right  of  taxation  is  derived  directly  from  the  concep- 
tion of  sovereignty.  It  was  the  determination  to  in- 
sist on  this  principle  which  led  to  the  retention  of  the 
3d.  per  lb  auty  on  tea,  that 11  figment  of  a  tax,  that 
peppercorn  rent."  which  lost  the  British  their  Ameri- 
can colonies.  The  Americans  opposed  to  this  absolute 
doctrine  the  maxim  that  taxation  ought  to  be  coinci- 
dent with  representation— that  Only  those  who  shared 
in  the  powers  should  have  the  burdens  of  government.1 
If  the  latter  opinion  is  strictly  construed  it  would  fol- 
low that  all  taxes  on  articles  of  universal  consumption 
are  unjust  except  in  a  country  where  all  who  have  the 
natural  have  also  the  legal  capacity  of  voting.  The 
doctrine  of  sovereignty  as  the  basis  of  taxation,  pushed 
to  its  logical  extreme,  results  in  the  maxim  that  a 
Government  should  impose  such  taxes  as  are  "most 
easily  assessed  and  collected,  and  are  at  the  same  time 
roost  conducive  to  tho  public  interests"  (M'Culloch). 
Just  as  a  general  looks  to  the  efficiency  of  his  army 
as  a  whole,  and  is  prepared  to  sacrifice  any  portion  if 
necessary,  so,  it  may  be  said,  the  state  should  not 
regard  the  particular  interests  of  individuals,  but 
should  rather  consider  the  nation  as  an  organism,  or, 
to  adopt  older  phraseology,  a  leviathan.  So  far  as 
the  political  existence  of  a  state  is  concerned,  this  view 
seems  to  meet  with  general  acquiescence  even  in  modern 
times,  when  patriotism  is  often  classed  amongst  the 
doubtful  virtues,  but  no  ideal  of  a  perfect  state  has 
yet  met  with  such  acceptance  in  any  nation  as  to 
render  popular  a  complete  neglect  of  private  iuterests. 

l  [Smith-*  RWB  s/JMfcM  appeared  In  1776.  a  year  after  hos- 
tilities began  In  America,  and  did  not  color  or  contribute  to  their 
onuses.  The  contention  of  the  colonies  was  not  an  economical 
but  a  constitutional  question.  They  acknowledged  the  tovtrrigntv 
of  the  m/wn.  even  In  taxation,  but  asked  to  have  that  sovereignty 
exercised  according  the  maxim*  ofthe  Hrltish  constitution  and 
their  own  charters,  on  the  ground  that  subject*  of  the  crown  did 
not  forfeit  their  rights  by  becoming  colonists.  They  held  parlia- 
ment not  to  fx  $m*Tcign,  except  among  those  whom  it  represented, 
and  therefore  not  among  colonists  who  had  no  voice  therein.  No 
theory  of  indirect  taxation  Is  involved  In  that  contest  at  all  and 
America  Is  not  Inconsistent  In  raising  a  revenue  by  a 
AM.  Eo.l 
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Accordingly ,  a  second  basis  of  taxation  (£>)  is  found 
in  the  expansion  of  the  term  "abilities"  used  by 
Adam  Smith,  which  leads  to  the  position  that  taxes 
ought  to  be  levied  so  as  to  involve  equality  of  tacri/ice 
on  the  part  of  the  contributors.  This  is  the  ideal  of 
taxation  which  was  advocated  by  Mill  and  Fawcett 
"Equality  of  taxation  as  a  maxim  of  politics,"  says 
the  tbrnier,  "means  equality  of  sacrifice.  It  means 
the  apportioning  the  contribution  of  each  person 
towards  the  expenses  of  government,  so  that  he  shall 
feel  neither  more  nor  less  inconvenience  from  his 
share  of  the  payment  than  every  other  person  expe- 
riences from  his."  It  is  admitted  that  this  standard 
cannot  be  completely  realized,  but  it  is  thought  to 
furnish  a  proper  foundation  of  remission  in  some 
cases  and  01  proportional  increase  of  taxation  in  others. 
It  is  generally  on  this  ground  that  it  is  proposed  to 
leave  incomes  below  a  certain  amount  untaxed.— apian 
which,  so  far  as  direct  taxes  are  concerned,  has  been 
adopted  in  the  United  Kingdom.  It  is  clear,  how- 
ever, that  any  taxes  on  commodities  in  general  use 
must  infringe  this  canon,  whilst  the  distinction  be- 
tween "  necessaries  "  and  "  luxuries,"  as  Adam  Smith 
pointed  out,  is  difficult  to  draw  in  communities  ad- 
vancing in  civilisation  ;  and  certainly  a  considerable 

{portion  of  the  taxes  on  stimulants  is,  as  a  matter  of 
act,  derived  from  persons  whose  incomes  are  below 
what  is  generally  considered  a  reasonable  minimum 
for  the  standard  of  comfort,  and  such  persons  would 
probably  consider  enforced  abstinence  a  greater  sacri- 
fice than  the  payment  of  a  direct  tax.  It  is  also  prin- 
cipally on  the  ground  of  equality  of  sacrifice  that  the 
proposal  for  graduated  or  progressive  taxation  rests. 
It  is  argued  that  a  person  with  £10,000  [$48^600 )  a 
year  can  pay  10  per  cent,  (for  example)  as  easily  as  a 
person  with  £1000  [$4860]  can  pay  5  per  cent.  It  is 
to  be  observed  that  the  principle  of  equality  of  sacri- 
fice regards  the  payment  of  taxes  as  duty  imposed  on 
the  subjects  of  a  state  independently  of  the  advan- 
tages they  may  derive  individually  from  the  expendi- 
ture of  the  amount  levied. 

A  third  basis  of  taxation,  however,  is  found  in  the 
principle  (e)  that  taxes  ought  to  be  considered  as  pay- 
ment/or valuable  services  rendered  by  the  state  to 
individuals,  and  this  seems  to  be  the  position  Adam 
Smith  had  in  view  in  introducing  the  clause  "under 
the^  protection  of  the  state,"  and  in  comparing  the 
individuals  of  a  great  nation  to  the  joint  tenants  of  a 
great  estate.  It  is  easy  to  show,  as  Mill  does,  that,  if 
protection  is  taken  in  its  narrowest  signification,  as  a 
matter  of  fact  the  poor  need  more  protection  than  the 
rich,  but  the  argument  becomes  more  plausible,  and 
more  consonant  with  the  general  teaching  of  Mill,  if 
stress  is  laid  on  the  protection  and  assistance  afforded 
by  the  state  in  the  process  of  acquisition  of  individual 
fortunes — a  view  of*  taxation  sometimes  called  the 
soci.d  dividend  theory  (c/  Walker,  Helforich).  It  is 
really  on  this  ground  that  Mill  proposes  that  the  "  un- 
earned increment"  from  land  should  be  taken  by  the 
state,  and,  as  has  often  been  pointed  out  "  unearned 
increments  "  are  by  no  means  confined  to  land.  With- 
out much  exaggeration  the  state  may  be  regarded  as  a 
partner  in  all  industrial  undertakings,  and  is  therefore 
entitled  to  a  share  in  the  proceeds.  In  a  somewhat 
similar  manner  poor  rates,  education  rates,  eta,  have 
been  regarded  as  of  the  nature  of  insurance  paid  by 
the  rich  against  the  carelessness  of  the  poor.  The 
principle  under  consideration  has  been  generally  ap- 
plied in  cases  in  which  the  service  rendered  by  the 
state  and  the  benefit  accruing  to  individuals  are  easily 
discovered  and  estimated,  especially  in  connection  with 
local  taxation. 

The  object  of  taxation  is  in  general  to  provide  the 
state  with  an  adequate  revenue,  but  in  all  cases  the 
indirect  effects  are  important,  and  sometimes  provision 
Of  revenue  is  considered  of  secondary  importance. 
Accordingly  it,  has  been  maintained  {d)  that  the  state 
ought  to  use  its  powers  of  taxation  for  the  promotion 


J  of  various  social  ends.  Adam  Smith  remarks  that  "it 
has  for  some  time  past  been  the  policy  of  Great  Britain 
I  to  discourage  the  consumption  of  spirituous  liquors,  on 
account  of  their  supposed  tendency  to  ruin  the  health 
and  corrupt  the  morals  of  the  common  people,"  and 
in  our  own  times  the  falling  off  in  the  revenue  from 
alcoholic  drinks  often  furnishes  a  subject  for  apparent 
congratulation  in  ' '  budget ' '  speeches.  German  writers 
with  socialistic  tendencies  {eg.,  Wagner)  have  empha- 
sized this  social  point  of  taxation  '}  and  Mill,  although 
disapproving  of  graduated  taxation  of  income,  advo- 
cated the  imposition  of  extremely  heavy  succession 
duties,  with  the  object  of  promoting  a  better  distribu- 
tion of  national  wealth  and  compelling  individuals  to 
rely  on  themselves.  Many  nations  again  have  imposed 
duties  on  imports  with  the  view  of  protecting  and 
encouraging  home  industries,  and  most  of  the  import 
duties  levied  in  England  before  the  peat  reforms  of 
Peel  were  of  this  nature.  Accordingly,  both  theoreti- 
cally and  practically,  the  promotion  of  social  or  moral 
ends  may  be  considered  as  a  fourth  basis  of  taxation. 
It  is  worth  noticing  that  in  early  times  the  fine* 
received  in  the  courts  of  justice  were  an  important 
source  of  revenue. 

Whatever  basis  of  taxation  be  adopted,  the  elemen- 
tary principle  of  justice  noticed  in  the  conclusion  of  A. 
Smith's  first  canon  must  be  considered.  If  it  is  just 
to  tax  A,  it  is  just  to  tax  B  under  precisely  similar 
circumstances.  Thus  stated,  the  principle  seem* 
almost  formal,  but  for  practical  purposes  small  differ- 
ences in  circumstances  may  be  neglected,  and  it  is  dor 
that  in  any  great  nation  the  taxpayers  may  be  arranged 
in  a  limited  number  of  groups,  within  each  of  which 
the  constituent  individuals  may  be  regarded  as  similarly 
situated.  A  tax  on  rent,  or  wages,  or  profits  would 
be  obviously  unequal  if  those  in  one  place  or  employ- 
ment were  taxed  while  those  in  another  were  left  free. 
The  practical  difficulty  is  to  discover  what  cases  may 
fairly  be  regarded  as  similar,  especially  if  equality  of 
sacrifice  be  taken  as  the  ideal. 

As  a  matter  of  fact,  in  every  civilised  community  a 
complex  system  of  taxation  is  adopted,  the  different 
parts  of  which  rest  in  different  degrees  upon  the  vari- 
ous principles  just  noticed.  Some  taxes  are  justified 
on  the  grounds  of  their  convenience  to  the  sovereign 
power,  and  others  are  increased  or  diminished  in  cer- 
tain cases  in  accordance  with  the  principle  of  equality 
of  sacrifice  ;  some  are  regarded  as  payments  for  service? 
rendered  by  the  state,  others  partake  of  the  nature  of 
sumptuary  regulations  or  are  approved  on  various 
social  or  moral  grounds  ;  and  sometimes  the  imposi- 
tion of  one  productive  tax  involves,  on  the  ground  of 
simple  equality,  the  adoption  of  similar  taxes  which 
are  hardly  worth  collecting. 

The  remaining  canons  of  Adam  Smith  arc  partly, 
like  the  first,  ethical  in  character  partly  c<rt4inty. 
purely  economic  Of  the  second — the  canon 
of  certainty — Adam  Smith  remarks:  "The  time  of 
payment,  the  manner  of  payment,  the  quantity  to  be 
paid,  ought  all  to  be  clear  and  plain  to  the  contributor 
and  to  every  other  person  [on  tne  ground  of  the  other- 
wise arbitrary  powers  which  are  given  to  the  ux- 
gatherer]  ....  The  certainty  of  what  each  indi- 
vidual ought  to  pay  is  in  taxation  a  matter  of  so  great 
importance  that  a  very  considerable  degree  of  inequality, 
it  appears,  I  believe,  from  the  experience  of  all  nations, 
is  not  near  so  great  an  evil  as  a  very  small  degree  of 
uncertainty."  Perhaps  the  best  example  of  the 
infringement  of  this  canon  is  furnished  by  the  taxes 
levied  from  the  miserable  provincials  by  their  Roman 
governors. 

The  third  rule — the  canon  of  convenience— which 
enjoins  that  "every  tax  ought  to  be  levied 
at  the  time  or  in  the  manner  to  which  it  is 
most  likely  to  be  convenient  for  the  con- 
tributor to  pay  it,"  may  be  justified,  not  merely  on 
general  grounds  of  good  government,  but  also  on  the 
special  economic  ground  of  the  increase  in  the  produe- 
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i  of  taxes  which  satisfy  the  condition.   It  has 
found  possible  to  raise  a  considerable  revenue  by 
taxes  on  commodities,  the  payments  of  which  by  the 
consumers  are  made  in  insensible  portions,  when  it 
would  have  been  impossible  to  collect  the  same  amount 
bv  direct  taxation  at  comparatively  long  intervals. 
Taxation  is  in  this  respect  like  bleeding. 
The  fourth  rule — t  he  canon  of  economy — states  as  its 
general  principle  that  "every  tax  ought  to 
be  so  contrived  as  both  to  take  out  and  to 
keep  out  of  the  pockets  of  the  people  as  little  as  pos- 
sible over  and  above  what  it  brings  into  the  public 
treasury  of  the  state. ' '   Taxes  may,  according  to  Adam 
Smith,  break  this  rule  by  requiring  a  large  number  of 
officials  for  their  collection,  by  restraint  of  trade  and 
production,  by  encouraging  smuggling,  and  by  causing 
unnecessary  vexation ;     and,  though  vexation  is  not, 
strictly  speaking,  expense,  it  is  certainly  equivalent  to 
the  expense  at  which  everv  man  would  be  willing  to 
redeem  himself  from  It"    On  smuggling  Adam  Smith 
elsewhere  remarks  that  "to  pretend  to  have  any 
scruple  about  buying  smuggled  goods  would  in  most 
countries  be  regarded  a<*  one  of  those  pedantic  pieces 
of  hypocrisy  which  serve  only  to  expose  the  person 
who  affects  to  practice  them  to  the  suspicion  of  being 
a  greater  knave  than  his  neighbors."    It  may  be  ob- 
served  that  in  practical  politics  it  is  generally  taken  for 
granted  that  a  tax  which  can  be  evaded  will  be  evaded, 
and  indirect  met  hods  of  taxation  are  to  a  great  extent 
devices  by  which  possibilities  of  evasion  are  restricted 


fined  by  Mill  as  one  "demanded  from  the  very  per- 
sons who  it  is  intended  or  desired  should 
pay  it"  Others  (e.g.,  M'Culloch)  define 
it  as  a  tax  taken  directly  from  income  or 
capital.  In  the  former  definition  non-trans- 
ferable taxes  on  expenditure  would  be  included  (e.a., 
a  tax  on  livery  servants)  but  not  in  the  latter.  Mill's 
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lo  tnese  general  rules  01  taxation  explicitly  given  bv 
Adam  Smith,  the  following  may  be  added, 
ftnlni\  mmt  which  are  implied  in  different  pas- 
principle*.  sages  of  his  treat  men  t  of  taxation ,  but  have 
been  expounded  and  emphasized  by  subse- 
quent writers.  A  convenient  summary  is  given  by 
Helferich  in  Schon  berg's  Handbnch  tier  Ihlttischeji 
Otkonomie  (vol.  ii.  p.  138).  (a)  A  given  amount  of 
revenue  is,  as  a  rule,  both  from  the  point  of  view  of 
the  Government  and  its  subjects,  more  conveniently 
raised  from  a  small  number  of  very  productive  taxes 
than  from  a  larger  number  with  smaller  returns  per 
unit  This  was  one  of  the  principal  financial  reforms 
advocated  by  Adam  Smith  with  reference  to  the  cus- 
toms duties,  and  has  been  carried  out  in  the  United 
Kingdom  by  Sir  Robert  Peel  and  his  successors.  The 
inextricable  confusion  of  the  customs  duties  levied 
before  these  reforms  were  effected  can  only  be  realized 
by  those  who  study  the  details  of  the  history  of  taxa- 
tion. A  similar  process  of  simplification  has  been 
partially  applied  to  the  direct  taxes,  but  in  many  cases 
I  Especially  in  local  taxation)  the  rule  is  more  honored 
in  the  breach  than  in  the  observance,  (b)  A  good 
system  of  taxation  ought  to  provide  for  a  self-acting 
increase  in  the  revenue  in  proportion  as  the  population 
and  the  consequent  demands  tor  governmental  expen- 
diture increase.  It  has  been  found  by  experience  that 
an  old  tax  causes  less  inconvenience  than  a  new  tax  of 
smaller  amount,  a  fact  which  is  so  striking  in  some 


as  to  have  given  rise  to  the  saying  that  an  old 
tax  is  no  tax.  (c)  Those  taxes  are  best  which  yield  a 
steady  and  calculable  return,  instead  of  a  return  fluc- 
tuating in  character  and  difficult  to  estimate.  (d)  Those 
taxes  are  best  which  in  case  of  need  can  be  most  con- 
veniently increased  in  amount.  It  is  this  characteristic 
of  the  income  tax  which  renders  it  so  popular  with 
chancellocs  of  the  exchequer,  and  it  was  partly  on  this 
ground  that  Mr.  Gladstone  substituted  a  tax  on  beer 
for  the  tax  on  malt  (e)  Regard  must  always  be  paid 
to  the  real  incidence  of  taxation,  and  care  taken  that 
the  real  burden  of  the  tax  falls  on  those  aimed  at  by 
the  legislature.  No  part  of  the  theory  or  practice  of 
taxation  has  given  rise  to  so  much  controversy  as  the 
incidence  of  particular  taxes,  a  subject  indeed  of  so 
much  difficulty  and  importance  as  to  occupy  the  greater 
portion  of  the  treatment  by  systemat  ic  writers. 

Imcidbnce  of  Taxation.— Taxes  are  generally 
divided  into  direct  and  indirect.    A  direct  tax  is  de- 


definition  has  been  generally  adopted  (e.g.,  by  Wagner, 
in  the  German  JfandbucJi,  vol.  it  p.  152);  but  in  any 
case  the  most  important  direct  taxes  practically  are 
those  levied  on  income  or  capital  directly,  and  the  most 
important  indirect  the  customs  and  excise  duties.  In 
examining  the  incidence  of  taxation  the  order  of  ar- 
rangement adopted  by  Adam  Smith  seems  best.  He 
discusses  separately  taxes  on  the  three  great  species  of 
income, — rent,  profits,  and  wages  (appending  to  the 
articles  on  the  first  two  an  examination  of  taxes  upon 
the  capital  value  of  land,  houses,  and  stock),  and  taxes 
intended  to  fall  indifferently  upon  every  species  of 
revenue,  viz. ,  capitation  taxes  and  taxes  upon  consum- 
able commodities. 

Taxes  on  Rent. — What  is  commonly  known  as  rent 
I  consists  in  general  of  two  parts,  which  may 
|  be  termed  economic  rent  and  profit  rent 
Economio  rent  arises  from  the  superiority 
of  advantage  of  any  source  in  the  production  of  a 
tain  amount  of  utility  over  the  least  productive  source 
which  the  conditions  of  demand  and  supply  (including 
transmission  to  market)  render  it  possible  to  employ. 
Thus,  in  the  production  of  food,  some  lands  have  an 
advantage  in  fertility  or  situation ;  again,  in  furnishing 
amenities  of  accommodation  or  facilities  for  business, 
some  houses  have  from  their  situation  a  similar  advan- 
tage ;  and  again,  different  processes  in  the  arts  and 
manufactures  are  superior  to  others  (giving  rise  to 
patents).    In  all  these  cases  where  the  amount  of  the 
i  superior  sources  is  limited  (naturally  or  artificially), 
and  recourse  must  be  made  to  inferior  sources  of  supply, 
economio  rent  is  paid  for  the  superior  advantage.  Any 
tax  imposed  on  this  species  of  revenue  falls  on  the 
owner.    If  levied  in  the  first  instance  from  the  lessee, 
he  will  pay  so  much  less  rent,  and  any  new  taxes  im- 
posed during  the  currency  of  leases  ought,  if  intended 
to  fall  on  the  owner,  to  be  taken  directly  from  him.  It 
may  be  assumed  that  every  owner  of  a  superior  source 
has  exacted  the  highest  price  obtainable  for  its  use,  so 
that  he  cannot  transfer  the  tax  to  the  tenant,  nor 
through  the  tenant  to  the  consumer.    If,  for  example, 
a  tax  is  imposed  on  the  economic  rent  of  agricultural 
land,  the  landlord  cannot  exact  it  from  the  tenant  (for 
if  the  tenant  could  afford  more  rent,  why  under  com- 
petition was  he  not  forced  to  do  so  before?)  nor  from 
the  consumer  of  the  produce,  for  the  price  is  obviously 
determined  independently  of  rent.    Similarly  a  tax  on 
j  the  ground  rent  of  houses,  if  it  be  assumed  that  the 
land  is  useless  for  other  purposes,  must  fall  on  the 
|  owners  ;  although  a  certain  portion  will  be  transferred 
to  the  occupier  if  the  landlord  could  use  it  otherwise 
and  escape  the  tax  (cf.  Mill,  bk.  v.  ch.  iii.  }  6).  Taxes 
on  economic  rent  of  various  kinds,  so  heavy  as  to  ab- 
sorb the  whole  amount,  have  been  advocated  by  some 
theorists  on  grounds  noticed  under  Adam  Smith's  first 
canon.    It  is  said  they  would  impose  no  burden  on  the 
state  as  a  whole,  that  they  would  not  affect  production 
I  or  accumulation,  and  even  that  the  substitution  of  the 
I  state  for  private  owners — who  are  simply  naticontumere 
|  fmge* — would  really  increase  the  wealth  and  power  of 
|  the  nation  by  compelling  these  unproductive  consumers 
!  to  work,  and  by  lightening  the  pressure  of  taxation 
i  on  industry.    It  is,  however,  obvious  that  the  confis- 
;  cation  of  rent  would,  seeing  that  land  has  for  genera- 
tions been  in  the  circle  of  exchangeable  commodities, 
strike  at  the  roots  of  the  institution  of  private  property. 
Apart  from  this  general  objection,  there  would  in  the 
case  of  agricultural  land  be  great  difficulty  in  separating 
economic  from  profit  rent,  and  any  exceptional  tax  on 
the  latter  would  obviously  tend  to  check  agricultural 
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Taxes  on  Profit*. — Profits,  as  commonly  used,  is  a 
term  embracing  three  element*  which,  from 
profltt°n     an  economic  and  financial  point  of  view,  are 
quite  distinct  in  character,  viz.,  interest 
(pure  and  simple),  insurance  against  risk,  and  earnings 
of  management    The  interest  on  capital  in  any  indus- 
trial area,  lent  on  the  same  security,  tends  to  equality. 
If,  then,  a  tax  is  imposed  on  interest  in  every  form. 
the  incidence  in  the  first  place  will  be  on  the  owners  of 
capital.    But  two  indirect  consequences  will  follow. 
(1)  As  Adam  Smith  remarks,  "the  proprietor  of 
stock  is  properly  a  citizen  of  the  world,  and  is  not 
necessarily  attached  to  any  particular  country.  He 
would  be  apt  to  abandon  the  country  in  which  he 
was  exposed  to  a  vexatious  inquisition  in  order  to  be 
assessed  to  a  burdensome  tax,  and  would  remove  his 
stock  to  some  other  country,  where  he  could  either 
carry  on  his  business  or  enjoy  his  fortune  more  at  his 
ease."   In  this  case  the  ultimate  result  would  be  that 
the  country  in  which  the  tax  was  imposed  would  pos- 
sess less  capital,  and  thus  would  yield  a  higher  rate  of 
interest  sufficient  to  counterbalance  the  burden  of  the 
tax.  (2)  The  tax  would  tend  to  check  the  accumulation 
of  capital  within  the  country,  so  far  as  the  interest  re- 
ceived is  a  cause  of  accumulation,  with  the  same  ulti- 
mate result  as  in  the  former  case.   It  must,  however, 
be  observed  that  the  rate  of  interest  is  only  one  of  the 
causes  affecting  the  accumulation  of  capital. 

A  tax  on  some  particular  form  of  interest  (security 
still  being  supposed  perfect),  for  example  on  mortgages 
on  land,  would  obviously  fall  on  the  borrowers.  In  the 
same  way  a  tax  on  that  part  of  the  profit  rent  of  houses 
which  is  interest  on  capital  tends  to  fall  on  the  occupier. 
In  general,  however,  the  security  is  more  or  less  im- 
perfect, and  the  insurance  against  risk  is  allowed  for 
in  the  rate  of  interest  charged  on  borrowed  capital. 
Thus  a  tax  which  took  equal  percentages  from  all 
species  of  interest  would  be  in  part  a  tax  on  insurance 
against  risk,  and  the  tendency  must  be  for  such  a  tax 
to  fall  on  the  borrowers  of  capital.  Suppose  at  any 
time  a  perfect  security  yields  3  per  cent  and  one  with 
greater  risk  6  per  cent,  then  3  percent,  represents  the 
estimated  vktae  of  the  insurance  against  risk.  A  tax 
which  reduces  the  net  yield  on  the  first  to  2  per  cent, 
would  reduce  the  net  yield  on  the  latter  to  4  per  cent 
In  order,  then,  for  the  insurance  against  risk  to  remain 
the  same,  the  rate  yielded  by  the  latter  must  rise  from 
6  to  7}  per  cent  It  follows,  then,  that  a  tax  levied  on 
all  forms  of  interest  (no  allowance  being  made  for  risk) 
would  tend  to  check  investment  in  proportion  as  risk 
was  iuvolved,  and  would  thus  check  industrial  enter- 
prise. This  result  would  follow  even  although  the 
rate  of  interest  on  perfect  security,  owing  to  the  causes 
mentioned  above,  were  raised  in  proportion  to  the  tax. 

A  tax  on  that  part  of  profits  known  as  earnings  of 
management  would,  if  imposed  generally,  fall  in  the  J 
first  instance  on  the  entrepreneurs  or  employers  of 
capital,  and  with  similar  indirect  consequences  to  those 
just  noticed  in  regard  to  interest  Capital  would  tend 
to  flow  abroad,  and  accumulation  would  be  checked, 
since  in  general  the  employers  of  capital  are  also  to  a 
large  extent  the  owners.  So  far  as  profits,  in  this 
sense,  are  of  the  nature  of  rent  (a  view  recently  advo- 
cated as  regards  all  profits  by  Prof.  Walker),  a  tax  on 
profits  would  be  analogous  to  a  tax  on  rent  If  the 
differences  in  the  net  advantages  of  different  methods 
of  employing  capital  are  supposed  to  remain  constant 
(according  to  Prof.  Marshall's  view  of  earnings  of 
management),  a  proportional  tax  on  profits  must  be  in 

Sart  transferred  to  the  consumers  of  the  articles  pro- 
uced,  in  the  same  way  as  a  tax  on  interest  with  risk 
was  shown  to  fall  on  the  borrower.  It  will  be  seen 
from  this  general  survey  that  the  incidence  and  effects 
of  a  tax  on  profits  (taking  the  term  in  its  common 
acceptation  without  analysis)  are  extremely  difficult  to 
determine,  and  the  practical  difficulty  is  still  greater 
than  the  theoretical.  For,  as  M'Culloch  and  others 
have  shown,  profits  are  always  fluctuating  and  difficult 


to  estimate.  So  great,  for  example,  is  this  difficult 
felt  to  be  as  regards  farmers'  protits  that  in  the  income 
tax  it  is  assumed  that  such  profits  bear  a  certain  pro- 
portion to  the  rent  paid  for  land  on  a  purely  empirical 
rule,  which  may  happen  to  hit  the  mark  in  a  majority 
of  cases,  but  is  much  more  likely  to  be  unequal  and 
uujust  in  its  operation. 

A  tax  on  some  particular  form  of  profits  (as  distinct 
from  a  general  tax  on  profits)  will,  it  is  generally  said, 
fall  on  the  consumer  of  the  article  produced,  on  the 
ground  of  the  tendency  of  profits  to  equality.  This 
view  will  be  noticed  below  under  taxes  on  consumable 
commodities. 

Taxes  on  Capital — In  early  English  history  taxes 
upon  capital  of  a  very  simple  kind  played 
an  important  part  A  grant,  for  example,  T£piui 
of  certain  fractional  parts  of  movables, 
commencing  with  the  famous  Saladin  tithe  (on  both 
rent  and  movables)  in  1188,  and  gradually  settling 
down  to  a  fifteenth  for  the  counties  and  a  tenth  for  the 
towns,  prevailed  for  more  than  three  centuries.  Id 
1334  a  fifteenth  and  tenth  was  fixed  at  a  certain  sum 
for  each  township,  and  after  this  date  a  grant  of  one 
or  more  "  fifteenths  and  tenths  "  meant  simply  a  grant 
according  to  the  scale  then  fixed  (Dowell,  vol  ul  p. 
75).    But  in  our  own  times  taxes  on  capital  are  levied 

Snncipally  when  property  changes  hands,  and  may  be 
ivided,  as  they  are  by  Adam  Smith,  according  as 
they  are  levied  when  property  passes  (a)  from  the 
dead  to  the  living,  (6)  from  the  living  to  the  living. 

It  is  obvious,  as  regards  incidence,  that  taxes  of  the 
first  class  (a)  are  the  most  direct  of  all  taxes,  in  the 
sense  that  they  cannot  be  transferred  to  other  person* 
by  the  beneficiaries.   The  principal  difficulties  con- 
nected with  the  "death  duties,    as  they  are  often 
called,  arise  in  connection  with  the  canon  of  equality 
of  taxation.    Opinion  is  still  divided  on  the  propor- 
tions which  ought  to  be  paid  by  personal  and  real 
estate  respectively,  as  well  as  on  the  advisability  of  the 
taxes  being  made  progressive  according  to  the  value  of 
the  property,  and  there  are  still  greater  difficulties  in 
connection  with  life  interests  in  settled  property.  Mill 
was  strongly  in  favor  of  making  the  death  duties  very 
heavy  and  also  graduated.    4T  conceive,"  he  says 
(PoL  Earn.,  bk.  v.  eh.  ii.  I  3),  "  that  inheritances  and 
legacies  exceeding  a  certain  amount  are  highly  proper 
subjects  for  taxation,  and  that  the  revenue  from  these 
should  be  made  as  great  as  it  can  be  made  without 
giving  rise  to  evasions  by  donation  during  life,  or  con- 
cealment of  property,  such  as  it  would  be  impossible 
adequately  to  check.    The  principle  of  graduation, 
that  is,  or  levying  a  larger  percentage  on  a  larger  sum, 
though  its  application  to  general  taxation  would  be 
in  my  opinion  objectionable,  seems  to  mc  both  just  and 
expedient  as  applied  to  legacy  and  inheritance  duties." 
The  principal  objections  urged  against  such  taxation 
are,  that  a  stimulus  would  De  given  to  personal  ex- 
travagance and  a  check  placed  on  accumulation,  and 
that  in  consequence  indirect  production  would  b» 
lessened,  partly  by  want  of  capital  and  partly  by  the 
check  placed  on  production  on  a  large  scale.   As  re- 
gards the  want  of  capital,  apart  from  the  check  placed 
on  saving,  there  would  be  a  tendency  to  send  it  abroad. 
A  heavy  tax  on  large  capitals  at  home  will  place  a 
premium  on  investments  abroad,  in  which  evasion 
would  be  easy.    Perhaps,  with  the  present  rate  of 
accumulation,  the  objection  may  be  made  light  of,  as 
it  is  by  Mill  ;  but  the  second,  if  less  obvious,  is  more 
important    All  our  great  staple  manufactures  are 
necessarily  conducted  on  a  large  scale,  and  in  many 
respects  also  large  agricultural  capitals  are  most  pro- 
ductive.   In  manufactures,  as  a  rule,  the  larger  the 
scale  of  operations  the  more  extended  will  fie  the 
division  oi  labor  in  production,  and  the  greater  the 
facilities  for  ready  sale  in  foreign  markets.    Of  all  the 
causes  which  contribute  to  our  commercial  prosperity, 
perhaps  the  most  important  is  the  large  scale  on  which 
are  conducted.   We  are  able  to  employ 
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machinery  where  the  foreigner,  working  on  a  smaller 
Kale,  U  obliged  to  use  manual  labor.  There  can  be 
little  doubt  that  graduated  taxation,  even  on  the 
modified  form  proposed  by  Mill,  would  tend  to  check 
production  on  a  large  scale.  Indirectly  it  might  arti- 
ficially foster  joint-stock  companies.  (6)  Taxes  on  the 
transference  of  property  from  the  living  to  the  living 
cannot,  as  Adam  Smith  points  out,  be  very  easily 
taken  directly,  as  such  transactions  for  the  most  part 
actually  are  or  might  be  secret.  This  has  led  to  the 
invention  of  stamp  and  registration  duties.  The 
penalty  of  invalidity  attaching  to  unstamped  documents 
of  various  kinds  has  proved  a  very  effective  deterrent 
to  evasion.  A  tax  on  sales  will  vary  in  its  incidence 
according  to  the  nature  of  the  commodity  and  the 
degree  of  competition  or  monopoly  (</.  H.  Sidgwick's 
PnncspUa  of  !';(.  Econ.,  bk.  li.  ch.  x. ).  The  most 
important  case  is  that  of  taxes  on  the  transfer  of  land. 
Theoretically  it  seems  that,  just  as  the  farmer  who 
takes  land  on  rent  offers  more  or  less  rent  according  to 
the  burdens  imposed  on  the  land  by  rates,  eta,  so  the 
purchaser  of  land  will  consider  any  expenses  connected 


cal  difficulties  in  the  way  of  a  readjustment  more  in 
accordance  with  theoretical  principles  arc  insuperable. 
The  objections  noted  above  to  a  graduated  property 
tax  apply,  mutatis  mutandis,  to  a  graduated  income 
tax,  which  appears,  however,  to  find  increasing  favor 
(  on  the  Continent  A  full  discussion  of  the  anomalies 
of  the  income  tax  would  involve  a  repetition  of  the 
-  of  the  taxes  on  the  various  species  of  in. 


with  its  acquisition  as  part  of  the  capital  value,  and 
thus  any  taxes  on  transfer  will  really  fall  on  the  sellers. 
If,  however,  the  taxes  are  imposed  in  such  a  way  as 
to  fall  less  heavily  on  land  when  sold  in  larger  than  in 
small  quantities,  it  is  clear  that  the  tendency  will  be 
for  the  differential  portion  of  the  tax  at  least  to  fall  on 
the  purchaser  of  a  small  amount ;  and  practically  at 
present  this  feature  is  characteristic  of  the  English 
system.  A  tax  on  the  transfer  of  stocks  and  shares  is 
generally  held  to  fall  on  the  seller,  as  in  case  of  repeal 
he  would  obtain  so  much  more ;  but  in  this  case  the 
same  considerations  apply  as  in  the  case  of  interest 
noticed  above.  A  curious  example  of  legal  evasion  is 
furnished  by  time-bargains  ;  and  the  imposition  of  the 
tax  directly  on  the  contracts  of  sale,  instead  of  as  at 
present  on  the  actual  transfer,  has  been  Btrongly  urged. 
on  Wage?. — It  is  clear  that  the  treatment  of 
taxes  on  wages  will  depend  on  the  general 
view  taken  of  the  determination  of  the  rate 
of  wages.  Adam  Smith  appears  to  lay  un- 
due stress  on  the  price  of  provisions,  and  to  think  that 
in  most  cases  taxes  on  wages  must  fall  on  the  employer 
of  labor  (bk.  ▼.  eh.  H.  art.  iii).  There  seems,  how- 
ever, to  be  no  sufficient  reason  why  a  tax  on  labor 
should  be  transferred  to  the  employer,  except  in  the 
case  where  the  wages  are  really  at  a  minimum  below 
which  the  supply  of  efficient  labor  could  not  be  kept 
op.  Even  in  this  case,  as  Prof.  Walker  shows,  there 
would  probably  be  a  degradation  of  labor  before  the 
rise  in  wages  was  effected.  Certainly  no  practical  states- 
man at  the  present  time  would  venture  to  propose  a 
direct  tax  on  wages,  under  the  idea  that  it  would  be 
transferred  to  the  employer.  In  Germany  it  was  found 
necessary  to  abandon  the  Bystem,  owing  to  the  hard- 
ship inflicted  on  the  poor.  At  any  rate,  in  all  cases  in 
which  the  rate  of  wages  is  above  the  "necessary" 
minimum,  a  tax  on  wages  must  fall  on  the  laborer.  A 
differential  tax  on  some  particular  species  of  em- 
ployment would,  unless  it  partook  of  the  nature  of  a 
monopoly,  tend  to  fall  on  the  consumer  of  the  article 

? reduced  or  the  person  who  enjoys  the  service  rendered, 
o  every  case,  Bpeaking  generally,  the  incidence  of  the 
tax  will  depend  on  the  conditions  of  the  demand  and 
supply  of  the  labor  in  question,  and  no  further  analy- 
sis can  be  given  without  entering  into  the  general 
principles  governing  wages.  See  Wages. 
Capitation  taxes  are  chiefly  of  interest  historically, 
as  illustrated  in  England  by  the  poll-taxes 
imposed  at  various  times.  The  income  tax 
as  at  present  levied  is  in  reality  not  a  single 
uniform  tax,  as  might  at  first  sight  appear,  but  a  tax 
on  the  various  species  of  rent,  interest,  profits,  and 
vsges.  The  anomalies  which  arise  from  practically 
taking  income  as  uniform  have  often  been  pointed  out 
wd  acknowledged,  but  the  authority  of  Mr.  Gladstone 
may  be  quoted  in  support  of  the  view  that  the  practi- 


oonie. 

Taxes  on  Commodities. — The  general  principles  ap- 
plicable in  this  case  are  that,  where  produc- 
tion takes  place  under  free  competition,  the  Taxen  on 
tax  will,  owing  to  the  tendency  of  profits  to  ab?"TOmi 
equality,  be  transferred  to  the  consumer,  module*! 
but  that,  when  the  article  is  practically 
monopolized,  a  tax  must  fall  on  the  monopolist,  on  the 
assumption  that  he  has  already  fixed  such  a  price  for 
the  article  as  will,  considering  the  law  of  demand  and 
the  expenses  of  production,  yield  him  a  maximum 
revenue.  The  practical  difficulties  connected  with  the 
assumption  of  equality  of  profits  have  been  well  ex- 
posed by  Cliffe  Leslie  (Financial  Reform:  Cobden 
Club  Euayt,  2d  series,  1871-72). 

The  incidence  of  export  and  import  duties  is  pecu- 
liarly difficult  to  ascertain  even  theoretically.  The  pre- 
vailing opinion  that  an  import  duty  necessarily  falls 
on  the  consumer  of  the  import  necessarily  involves  as 
its  counterpart  the  position  that  an  export  duty  must 
fall  on  the  consumer  of  the  export.  It  the  latter  view 
is  upheld  it  is  curious  that  export  duties  find  such 
little  favor  with  practical  statesmen.  It  is  clear,  how- 
ever, that  the  real  incidence  of  export  and  import  du- 
ties will  depend  partly  on  the  conditions  of  production 
in  various  countries,  partly  on  the  variations  in  demand 
due  to  changes  in  price,  partly  on  the  indirect  influ- 
ence on  the  general  balance  of  trade,  and  partly  on  the 
possibility  oi  using  substitutes  for  the  article  taxed  (ef. 
H.  Sidgwick's  Principles  of  IhL  Econ.,  bk.  iii.  ch.  v. ; 
Cournot,  Revue  Hommairedes  Doctrines  Economiques, 
sects.  5  and  6).  A  fuller  examination  is  not  possible 
in  the  limits  assigned  to  this  article.  In  conclusion,  it 
may  be  pointed  out  that  a  thorough  investigation  of 
the  general  principles  of  taxation  must  presuppose  the 
principles  of  political  philosophy,  whilst  a  full  inquiry 
into  the  incidence  of  particular  species  of  taxes  must 
presuppose  the  principles  of  political  economy. 

(J.  8.  Iff.) 

TAXIDERMY,  the  art  of  preserving  the  integu- 
ment, together  with  the  scales,  feathers,  or  fur,  of 
animals  Little  is  known  of  the  beginnings  of  the 
practice  of  the  "stuffing"  or  "setting  up  '  of  ani- 
mals for  ornament  or  for  scientific  purposes  ;  and  it  is 
highly  probable,  from  what  we  gather  from  old  works 
of  travel  or  natural  history,  that  the  art  is  not  more 
than  some  three  hundred  years  old.  It  was  practiced 
in  England  towards  the  end  of  the  1 7th  century,  as  is 
proved  by  the  Sloane  collection,  which  in  1725  formed 
the  nucleuB  of  the  collection  of  natural  history  now 
lodged  in  the  galleries  at  South  Kensington. 

h  was  not  until  the  middle  of  last  century  that  any 
treatise  devoted  to  the  principles  of  the  then  little  un- 
derstood art  was  published  in  France,  Reaumur's  trea- 
tise (1749)  being  probably  the  first.  This  was  followed 
at  intervals  by  others  in  France  and  Germany,  until 
the  beginning  of  the  present  century,  when  the  Eng- 
lish began  to  move  in  the  matter,  and  several  works 
were  published,  notably  those  bv  E.  Donovan/ W. 

Thomas  Brown,4  and  others.  Tb 


Swainson,1  CapL 

works,  however,  are  now  inadequate;  and  since  the 
Great  Exhibition  of  1851,  when  the  Germans  and 
French  taught  British  taxidermists  the  rudiments  of 
scientific  treatment  of  natural  objects,  several  works 
have  appeared  upon  the  subject  from  the  pens  of 


i  Instructions  Jor 
rat  History,  London,  17SH. 

»  The  naturalists  Guide  for  Coltectinq  and 
Xatural  History  and  Botany,  IxmcJou,  1822. 

»  Taxidermists  Manual,  Glasgow,  1833. 
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American  and  English  authors,  such  as  J.  H.  Batty,1 
R.  Ward,1  and  Montagu  Browne.* 

The  first  principle  governing  the  art  is  that,  after 
the  specimen  has  been  procured,  in  as  fresh  and  clean 
a  state  as  may  be,  it  should  have  the  skin  stripped 
from  the  body  in  such  a  manner  as  not  to  disturb  the 
scales  if  a  fish  or  a  reptile,  the  feathers  if  a  bird,  or 
the  fur  or  hair  if  a  mammal.  To  do  this  correctly  re- 
quires a  small  stock  of  tools,  as  well  as  a  great  amount 
of  patience  and  perseverance.  The  appliances  comprise 
several  sharp  knives  (some  pointed  and  some  obtuse), 
a  pair  of  scissors,  a  pair  of  pliers,  a  pair  of  nippers  or 
''cutting-pliers,"  some  tow,  wadding,  needles  and 
thread,  also  a  "stuffing-iron,"  some  crooked  awls,  a 
pair  of  fine  long  flat-nosed  pliers,  and  a  camel-hair 
brush.  The  preservative  compound  is  often  the  orig- 
inal (Becoeur's)  "  arsenical  soap,"  made  by  cutting  up 
and  boiling  2  tb  of  white  soap,  to  which  12  oz. of  salt 
of  tartar  and  4  oz  of  powdered  linie  (or  whiting)  are 
added  when  dissolved  ;  to  this  mixture,  when  nearly 
cold,  2  tb  of  powdered  arsenic  and  5  oz.  of  camphor 
(the  latter  previously  triturated  in  a  mortar  with  spir- 
its of  wine)  arc  added.  The  mixture  is  put  away  in 
small  jars  or  pots  for  use.  like  all  arsenical  prepare- 
tionSj  this  U  exceedingly  dangerous  in  the  hands  of 
unskilled  persona,  often  causing  shortness  of  breath, 
sores,  briuJeness  of  the  nails,  and  other  symptoms ; 
and,  as  arsenic  is  really  no  protection  against  the  at- 
tacks of  insects,  an  efficient  substitute  has  been  invented 
by  Browne,  composed  of  1  ro  of  white  curd  soap  and 
3  tb  of  whiting  boiled  together  to  which  is  added, 
whilst  hot,  1J  oz.  of  chloride  of  lime,  and,  when  cold, 
1  oz.  of  tincture  of  musk.  This  mixture  is  perfectly 
safe  to  use  when  cold  (although  when  hot  the  fumes 
should  not  be  inhaled,  owing  to  the  chlorine  given  off), 
and  is  spoken  of  as  doing  its  work  efficiently.  Solu- 
tions of  corrosive  sublimate,  often  recommended,  are, 
even  if  efficient,  dangerous  in  the  extreme.  Powders 
consisting  of  tannin,  pepper,  camphor,  and  burnt  alum 
arc  sometimes  used  for  1  making  skins."  but  they  dry 
them  too  rapidly  for  the  purposes  of  "mounting. 
Mammals  are  best  preserved  by  a  mixture  of  1  tb  of 
burnt  alum  to  I  lb  of  saltpetre  ;  this,  when  intimately 
mixed,  should  be  well  rubbed  into  the  skin.  Fishes 
and  reptiles,  when  not  cast  and  modelled,  are  best  pre- 
served in  rectified  spirits  of  wine ;  but  this,  when  econ- 
omy is  desired,  can  be  replaced  by  "  M oiler's  solu- 
tion "  (bichromate  of  potash  2  oz.,  sulphate  of  soda  1 
oz.,  distilled  water  3  pints)  or  by  a  nearly  saturated 
solution  of  chloride  of  zinc.  The  cleaning  of  feathers 
and  furs  is  performed  by  rubbing  them  lightly  with 
wadding  soaked  in  benzoline,  afterwards  dusting  on 
plaster  of  Paris,  which  is  beaten  out,  when  dry,  with 
a  bunch  of  feat  hers. 

The  preparation  and  mounting  of  bird  specimens,  the 
objects  moat  usually  selected  by  the  amateur,  are  performed 
in  the  following  mauner.  The  specimen  to  be  operated 
upon  should  have  its  nostrils  and  throat  closed  by  plugs  of 
cotton  wool  or  tow ;  both  wing-bones  should  be  broken 
close  to  the  body,  and  the  bird  laid  upon  a  table  on  ite  hack ; 
and,  as  birds — especially  white-breasted  ones — should  sel- 
dom, if  ever,  be  opened  on  the  breast,  an  incision  should 
1m-  made  in  the  skin  under  the  wing  on  the  side  most  dam- 
aged, from  which  the  thigh  protrudes  when  pushed  up 
slightly;  this  is  cut  through  at  its  junction  with  the  body, 
when  the  knifo  is  gently  used  to  separate  the  skin  from 
this,  until  the  wing-bone  is  seen  on  the  open  side.  This  is 
then  cut  through  by  scissors,  and  by  careful  manipulation 
the  skin  is  further  freed  from  the  hack  and  breast  until  the 
neck  can  be  cut  off.  The  other  side  now  remains  to  be 
dealt  with ;  from  this  the  wing  is  cut  by  travelling  down- 
wards, the  remaining  leg  is  cnt  away,  and  very  careful 
skinning  over  the  stomach  and  upon  the  lower  back  brings 
the  operator  to  the  tail,  which  is  cut  off,  leaving  a  small  por- 
tion of  the  bone  (the  coccyx)  in  the  skin.  The  body  now  falls 
off,  and  nothing  remains  in  the  skin  but  the  neck  and  head. 
To  skin  these  out  properly  without  unduly  stretching  the 

*  PraeUeal  Taxidermy  and  Home  Deroratum.  New  York,  1880. 

*  SporUmnn'*  Handbook  of  PraeUeal  Collecting  and 
London.  l*«n. 

»  Practical  Taxidermy.  London,  1879  ;  2d  edition.  1884. 


integument,  is  a  task  trying  to  the  patience,  but  it  can  be 
accomplished  by  gradually  working  the  skin  away  from  the 
back  of  the  head  forward,  taking  care  to  avoid  cutting  the 
eyes  or  the  eyelids,  but,  by  cautious  management,  to  cut  the 
membrauous  skin  over  those  parts,  ao  that  the  eyes  an 
easily  extracted  from  the  orbits  without  bursting.  The  akin 
should  be  freed  down  nearly  to  the  beak,  and  then  the  back 
of  the  head,  with  neck  attached,  should  be  cut  off,  the 
brains  extracted,  all  the  flesh  cleared  from  the  skull  ami 
from  the  bones  of  the  wings,  legs,  and  tail,  the  skin  painted 
with  the  preservative,  and  ultimately  turned  into  its  proper 
position.  When  "  skins  "  only  are  t->  be  made  for  the  cabinet, 
it  is  sufficient  to  All  the  head  and  neck  with  chopped  tow, 
the  body  with  a  false  one  made  of  tow,  lightly  packed  or  1mm 
according  to  the  genius  of  the  preparer,  to  sew  up  tin  akin 
of  the  stomach,  and  to  place  a  band  of  paper  lightly  pinned 
around  the  body  over  the  breast  and  wings,  and  allow  it  to 
remain  in  a  warm  position,  free  from  dust,  for  several  diyi 
or  weeks,  according  to  the  size  of  the  specimen.  It  should 
then  be  labelled  with  name,  sex,  locality,  and  date,  and  pat 
away  with  insect  powder  around  it. 

When,  however,  the  specimen  is  to  be  "  mounted,"  the 
operations  should  be  carried  up  to  the  point  of  returning 
the  akin,  and  then  a  false  body  of  tightly  wrapped  tow  U 
made  upon  a  wire  pointed  at  its  upper  eud.  This  is  in- 
serted through  the  incision  under  the  wing,  the  pointed 
end  going  up  the  neck  and  through  the  skull  to  the  out- 
side. When  the  imitation  body  rests  within  the  skin, 
pointed  wires  are  thrust  through  the  soles  of  the  feet,  up 
the  skiu  of  the  back  of  the  legs,  and  are  finally  clenched  in 
the  body.  Wires  are  also  thrust  into  the  butts  of  the  winn. 
following  the  skin  of  the  under  surface,  and  also  clenched 
through  into  the  body.  A  stand  or  perch  Is  provided,  and 
the  bird,  being  fixed  upon  this,  is,  after  the  eves  hare  been 
inserted,  arranged  in  the  most  natural  attitude  which  the 
skill  of  the  taxidermist  can  give  it. 

Mammals  are  cut  along  the  stomach  from  nearly  the 
middle  to  the  breast,  and  are  skinned  by  working  out  the 
hind  legs  first,  cutting  them  off  under  the  skin  at  the 
junction  of  the  femur  with  the  tibia,  and  carefully  strip- 
ping the  skin  off  the  lower  back  and  front  until  the  tail  a 
reached,  the  flesh  and  bones  of  which  are  pulled  out  of  the 
akin,  leaving  the  operator  free  to  follow  on  up  the  back  and 
chest  until  the  forelegs  are  reached,  which  are  cut  off  in 
like  manner.  The  neck  and  head  are  skinned  out  down  to 
the  inner  edges  of  the  lips  and  nose,  great  care  being  exer- 
cised not  to  cut  the  outer  portions  of  the  ears,  the  eyelid?, 
the  nose,  or  the  lips.  The  flesh  being  cleared  off,  and  the 
brain  and  eyes  extracted,  the  skull  should  adhere  to  the 
skin  by  the  inner  edges  of  the  lips.  All  the  flesh  should 
be  trimmed  from  the  bones  of  the  legs.  The  head,  being 
shaped,  where  the  flesh  was  removed,  by  tow  and  clay,  i* 
returned  into  the  skin.  A  long  wire  of  sufficient  strength 
is  tightly  bound  with  tow,  making  a  long,  narrow  body, 
through  which  wires  are  thrust  by  the  akin  of  the  sole*  of 
the  feet.  The  leg  wires  and  bones  being  wrapped  with 
tow  and  clay  into  shape,  the  points  of  the  wires  are  pushed 
through  the  tow  body  and  clenched.  They  and  the  body 
are  then  bent  into  the  desired  position,  and  modelled  np  by 
the  addition  of  more  tow  and  clay,  until  the  contours  of  the 
natural  body,  are  imitated,  when  the  stomach  is  sewn  up. 
A  board  is  provided  upon  which  to  fix  the  specimen,  artifi- 
cial eyes  are  inserted,  the  lips,  nose,  and  eyelids  fixed  by 
means  of  pins  or  "needle-points,"  and  the  specimen  u  then 
placed  in  a  warm  situation  to  dry. 

Reptiles,  when  small,  have  their  skin  removed  by  catting 
away  the  attachment  of  the  skull  to  the  cervical  vertebrc 
and  by  turning  the  decapitated  trunk  out  at  the  month  by 
delicate  manipulation.  When  large,  they  are  cut  along 
their  median  line,  and  treated  in  the  same  manner  at 
mammals. 

Fishes,  after  being  covered  on  their  best  aide  with  paper 
or  muslin  to  protect  the  scales,  are  cut  along  the  other  side 
from  the  tail  to  the  gills,  and  are  skinned  out  by  removing 
"  cutlets,"  as  large  as  is  possible  without  cracking  the  skin, 
which,  indeed,  should  be  kept  damp  during  work.  Aft* 
being  cured  with  a  preservative,  they  are  filled  with  a»w» 
dust  or  dry  plaster  of  Paris,  sewn  up,  turned  over  on  a 
board,  the  fins  pinned  out,  and  the  mouth  adjusted,  and. 
when  perfectly  dry,  the  plaster  may  be  shaken  out 

A  new  school  of  taxidermists,  with  new  methods, 
whose  aim  is  to  combine  knowledge  of  anatomy  and 
modelling  with  taxidermic  technique,  arc  now  coming 
to  the  front,  and  the  next  generation  will  discard  all 
processes  of ' 1  stuffing ' '  in  favor  of  modelling.  W  ithm 
the  limits  of  an  article  like  the  present  it  is  impos- 
sible to  do  more  than  glance  at  the  intricate  process* 
involved  in  this.    In  the  case  of  mammals,  after  the 
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skin  has  been  completely  removed,  even  to  the  toes,  a 
copy  is  made  of  the  body,  posed  as  in  life,  and  from 
this  an  accurate  representation  of  form,  including  de- 
lineation of  muscles,  etc.,  is  built  up  in  light  mate- 
nab;  the  model  is  then  covered  with  the  skin,  which 
is  damped,  and  pinned  in  to  follow  every  depression 
ami  prominence  j  the  study  is  then  suffered  to  dry ; 
and,  models  having  been  made,  in  the  case  of  large 
animals,  of  the  mucous  membrane  of  the  jaws,  palate, 
tongue,  and  lips,  these  are  truthfully  reproduced  in  a 
plastic  material.  The  ordinary  glass  eyes  are  dis- 
carded, and  hollow  globes,  specially  made,  are  hand- 
painted  from  nature,  and  are  fixed  in  the  head  so  as  to 
convey  the  exact  expression  which  the  pose  of  the 
budy  demands.  Birds,  if  of  any  size,  can  be  mod- 
elled in  like  manner,  and  fishes  are  treated>  by  a  nearly 
identical  process,  being  finally  colored  as  in  a  "still 
life"  painting. 

To  give  a  life-like  representation,  attention  is  also 
paid  to  artistic  "  mounting. ' '  By  this  is  meant  the  sur- 
rounding of  specimens  with  appropriate  accessories, 
and  it  is  well  exemplified  by  the  new  work  shown  in 
the  natural  history  museum  at  South  Kensington, 
vbere,  for  example,  birds  are  arranged  as  in  a  state  of 
nature,  feeding  or  flying  to  their  young,  sitting  on 
their  eggs,  swimming  in  miniature  pools,  or  preening 
their  feathers  whilst  perched  lovingly  side  by  side,  and 
surrounded  by  exquisitely  modelled  foliage  and  flowers. 
This,  with  correct  modelling  of  the  specimens,  which, 
except  in  rare  instances,  is  not  quite  so  striking  in  the 
new  groups,  indicates  the  future  of  the  art,  the  nope  of 
which  lies  in  the  better  education  of  taxidermists  as 
designers,  artists,  and  modellers.  (m.  b.  ) 

TAXILA.   See  Rawal  PirrDi. 

TAV.  The,  the  longest  river  in  Scotland,  has  its 
source  on  the  northern  side  of  Ben  Lui,  on  the  borders 
of  Argyllshire  and  Perthshire,  being  known  in  its 
earlier  course  as  the  Fillan,  and,  after  forming  Loch 
Dochart,  as  the  Dochart,  until  entering  Loch  Tay,  25 
miles  from  its  source,  at  an  elevation  above  sea-level 
of  553  feet.  Its  course  through  Perthshire  is  described 
in  the  article  on  that  county.  Its  total  length  to  the 
town  of  Perth  is  about  95  miles,  and  it  drains  a  total 
area  of  about  2400  square  miles,  while  its  estuary  ex- 
tends for  about  other  25  miles.  The  navigation  of  the 
estuary  is  somewhat  impeded  by  sandbanks.  The  only 
important  port  is  Dundee,  but  vessels  of  100  tons  can 
pass  up  to  Perth,  the  river  being  tidal  to  2  miles  above 
it  Toe  salmon  fisheries  on  the  river  and  its  estuary 
are  among  the  most  valuable  in  Scotland.  A  railway 
bridge  over  the  Tay  at  Dundee,  designed  by  Sir 
Thomas  Bouch  (sec  Bridges,  vol.  iv.  p.  306-7),  was 
opened  for  traffic  31st  May,  1878,  but  was  blown  down 
during  the  crossing  of  a  passenger  train  28th  Decem- 
ber, 1879.  Some  distance  to  the  west  a  new  bridge, 
designed  by  W.  H.  Barlow,  was  commenced  in  1882, 
and  was  opened  for  general  traffio  20th  June,  1887. 

TAYLOR,  Batard  (1825-1878),  one  of  the  most 
prolific  among  American  authors,  was  born  at  Kennett 
Square  in  Chester  county,  Pennsylvania,  on  11th  Janu- 
ary, 1825.  The  son  of  a  well-to-do  farmer,  he  received 
his  early  instruction  in  an  academy  at  West  Chester, 
and,  later,  at  Unionville.  At  the  age  of  seventeen  he 
was  apprenticed  to  a  printer  in  West  Chester.  A  little 
Tolumc,  published  in  1844  under  the  title  Ximena,  or 
the  Battle  of  the  Sierra  Morena,  and  other  Poems, 
brought  its  author  a  little  cash  ;  and  indirectly  it  did 
bim  better  service  as  the  means  of  his  introduction  to 
Iv  New  York  Tribune.  With  the  money  thus  ob- 
tained, and  with  an  advance  made  to  him  on  account 
of  some  journalistic  work  to  be  done  in  Europe,  "J.  B. 
Taylor"  (as  he  had  up  to  this  time  signed  himself, 
'hough  he  bore  no  other  Christian  name  than  Bayard) 
*t  sail  for  the  East.  The  young  poet  spent  a  happy 
t"»e  in  roaming  through  certain  districts  of  England, 
rranoe,  Germany,  and  Italy;  that  he  was  a  born 
traveller  is  evident  from  the  fact  that  this  pedestrian 
touof  almost  two  years  cost  him  only  £100  [*486]. 
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The  graphic  accounts  which  he  sent  from  Europe  to 
The  New  York  Tri  bune,  The  Saturday  Evening  Post, 
and  The  United  State*  Gazette  were  so  highly  appre- 
ciated that  on  Taylor's  return  to  America  he  was  advised 
to  throw  his  articles  into  book  form.  In  1846,  accord- 
ingly, appeared  his  View  Afoot,  or  Europe  teen  with 
Knapsack  and  Staff.  This  pleasant  book  had  con- 
siderable popularity,  and  its  author  now  found  himself 
a  recognized  man  of  letters;  moreover,  Horace  Greeley, 
then  editor  of  the  Tribune,  placed  Taylor  on  the  staff 
of  that  journal,  thus  securing  him  a  certain  if  a  moder- 
ate income.  His  next  journey,  made  when  the  gold- 
fever  was  at  its  height,  was  to  California,  as  corre- 
spondent for  the  Tribune;  from  this  expedition  he 
returned  by  way  of  Mexico,  and,  seeing  his  oppor- 
tunity, published  (1850)  a  highly  successful  boox  of 
travels,  entitled  Eldorado,  or  Adventure*  in  the  Path 
of  Empire.  Ten  thousand  copies  were  said  to  have 
been  sold  in  America,  and  thirty  thousand  in  Great 
Britain,  within  a  fortnight  from  the  date  of  issue. 
Bayard  Taylor  always  considered  himself  native  to  the 
East,  and  it  was  with  great  delight  that  in  1851  he 
found  himself  on  the  banks  of  the  Nile.  He  ascended 
as  far  as  12°  307  N.  lat.,  and  stored  his  memory  with 
countless  sights  and  delights,  to  many  of  which  he 
afterwards  gave  expression  in  metrical  form.  From 
England,  towards  the  end  of  1852,  he  sailed  for  Cal- 
cutta, proceeding  thence  to  China,  where  he  joined  the 
expedition  of  Commodore  Perry  to  Japan.  The  re- 
sults of  these  journeys  (besides  his  poetical  memorials, 
to  which  reference  will  be  afterwards  made)  were  A 
Journey  to  Central  Africa,  or  Life  and  Landscape* 
from  Egypt  to  the  Negro  Kingdom*  of  the  Nile  ( 1 854) ; 
The  Land  of  the  Saracen*,  or  Pictures  of  Palestine, 
Asia  Minor,  Sicily,  and  Spain  (1854);  and  A  Visit  to 
India,  China,  ana  Japan  in  the  Year  1 853  ( 1 855 ).  On 
his  return  (1854)  from  these  various  iourneyings  he 
entered,  with  marked  success,  upon  the  career  of  a 
public  lecturer,  delivering  addresses  in  every  town  of 
importance  from  Maine  to  Wisconsin.  After  two 
years'  experience  of  this  lucrative  profession,  he  again 
started  on  his  travels,  on  this  occasion  for  northern 


Europe,  his  special  object  being  the  study  of  Swedish 
life,  language,  and  literature.  The  most  noteworthy 
result  was  the  long  narrative  poem  Lara,  but  his 
"  Swedish  Letters  to  the  7Vtoune  were  also  repub- 
lished, under  the  title  Northern  Travel  (1857).  In 
October,  1 857,  he  married  Maria  Hansen,1  the  daughter 
of  the  well-known  German  astronomer.  The  ensuing 
winter  was  spent  in  Greece.  In  1 859  Taylor  once  more 
traversed  the  whole  extent  of  the  western  American 
gold  region,  the  primary  cause  of  the  journey  lying  in 
an  invitation  to  lecture  at  San  Francisco.  About  three 
years  later  he  entered  the  diplomatic  service  as  secre- 
tary of  legation  at  St.  Petersburg,  and  the  following 
year  (1863)  became  charge  d'affaires  at  the  Russian 
capital.  In  1863  he  returned  to  the  United  States 
and  resumed  his  active  literary  labors,  and  it  was  at 
this  period  that  Hannah  Thurston,  the  first  of  his  four 
novels,  was  published.  This  book  had  a  moderate 
success,  but  neither  in  it  nor  in  its  successors  did  Bayard 
Taylor  betray  any  special  talent  as  a  novelist;  some  of 
his  characters  are  faithful  studies  from  life,  and  he 
could  describe  well  the  aspects  of  nature,— but  a  good 
deal  more  than  this  is  necessary  for  the  creation  of 
noteworthy  romances.  In  1874  he  went  to  Iceland,  to 
take  part  in  the  centennial  celebration  which  was  held 
in  that  year.  In  June,  1878,  he  was  accredited  United 
States  minister  at  Berlin.  Notwithstanding  the  resist- 
less passion  for  travel  which  had  always  possessed  him, 
Bayard  Taylor  was  (when  not  actually  en  route)  seden- 
tary in  his  habits,  especially  in  the  later  years  of  his 
life;  and  at  Berlin  he  aggravated  a  constitutional  liver 
affection  by  too  sedulous  devotion  to  literary  studies 
and  pursuits,  in  the  intervals  of  leisure  from  his  diplo- 


>  [In  October,  1850,  he  had  married  Mary  Agnew,  a  sweetheart 

Of  his  youth,  who  survived  only  two  months.— An.  En.] 
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duties.    Hia  death  occurred  on  the  19th  of 
December,  only  a  few  months  after  his  arrival  in  Berlin. 

The  main  drawback  to  the  widespread  acceptance  of 
Bayard  Taylor's  poetry  as  a  whole  ia  its  perpetual  diti'uae- 
ness.  His  most  ambitious  productions — his  Mtuqut  of  the 
Gods  (1972),  Prince  Deukalion  (1977),  The  Picture  of  St.  John 
(1865),  Lars  (1&73),  and  The  Prophet  (1B74) — are  marred  by 
a  ceaseless  effort  to  overstrain  his  power.  Lan  is  the  least 
likely  of  his  longer  poems  to  survive  any  length  of  time; 
it  lacks  the  grandiose  eloquence  and  impressive  "adjuncts" 
of  the  Masque,  or  Prince  Deukalion,  while  in  theme  and  treat- 
ment it  Is,  at  most,  only  sedately  agreeable.  The  Poems  of 
the  Orient  contains  his  most  genuinely  satisfactory  poetic 
writings.  But  probably  long  after  even  the  most  familiar 
of  the  poems  just  mentioned  have  ceased  to  be  popular,  when 
even  the  i'ietcs  Afoot  and  Eldorado  no  longer  hold  the  atten- 
tion of  the  numerous  public  interested  in  vividly  narrated 
experiences  of  travel,  Bayard  Taylor  will  be  remembered 
by  his  poetic  and  excellent  translation  of  Faust  Taylor 
felt,  in  all  truth,  "the  torment  and  the  ecstasy  of  verse"; 
but,  as  a  critical  friend  has  written  ol  bim,  "bis  nature  was 
so  ardent,  so  full-blooded,  that  slight  and  common  sensa- 
tions intoxicated  him,  and  he  estimated  their  effect,  and 
his  power  to  transmit  it  to  others,  beyond  the  true  value." 
He  felt  life  as  perhaps  only  the  poetic  temperament  can 
experience  the  beauty  of  the  world  ;  single  words  thus 
became  for  bim  so  charged  with  poetry  that  he  overlooked 
the  fact  that  to  most  people  these  were,  simply  in  them- 
selves, mere  abstract  terms — sunshine,  sea,  spring,  morning, 
night,  and  so  forth.  Thus  a  stanza  having  absolutely 
nothing  original  or  striking  or  even  poetic  in  it  would,  be- 
cause born  of  bim,  seem  to  he  poetry  unadulterated  ;  to  his 
mind,  each  lino,  each  word,  was  charged  with  delightful 
significance,  therefore — so  he  felt — would  be  so  also  to  the 
•ym pathetic  reader.  He  had,  from  the  earliest  period  at 
which  he  began  to  compose,  a  distinct  lyrical  faculty  ;  so 
keen  indeed  was  his  ear  that  he  became  too  insistently 
haunted  by  the  music  of  others,  pre-eminently  of  Tennyson. 
Bat  he  had  often  a  true  and  fine  note  of  his  own.  His  best 
abort  poems  are  "  The  Metempsychosis  of  the  Pine "  and 
the  well-known  Bedouin  love-song,  the  latter  a  stirring 
lyric  that  ougbtaasaredly  to  endure.  In  his  critical  essays 
Bayard  Taylor  had  himself  in  no  inconsiderable  degree 
what  he  wrote  of  as  "  that  pure  poetic  insight  which  is  the 
vital  spirit  of  criticism."  The  most  valuable  of  these  prose 
dissertations  are  the  Studies  in  German  Literature. 

[The  translation  of  Qoethe's  Faust  with  copious  annota- 
tions and  a  close  rendering  of  German  into  English  metres, 
of  which  the  first  part  appeared  in  1870  and  the  second  in 
1871,  is  Taylor's  greatest  work,  for  which  he  passed  years 
of  preparation.] 

[Works  of  Bayard  Taylor  not  mentioned  above  are.  besides  some 
encyclopaedic  books,  Rhymes  of  Travel  (ISTjI),  American  Isyrrut,  a 
Harvard  Phi  Beta  Kappa  poem  (1H50),  Book  of  Romances,  Lyrics 
and  Songs  (1*61),  Poems  of  Home  and  Travet  (1855).  Poets  Journal 
John  Oodfret/s  fortunes  (1864),  Story  < if  KenneU  (1S0«).  Colo- 
rado, a  Summer  Trip  (1067),  BatUvt  of  Abraham  Lincoln  (186»). 
Joseph  and  his  Friends,  anovel  (1870).  The  Prophet,  a  tragedy  1874), 
Home  Pastorals  and  Lyrics  (1875),  Echo  duo  (1876),  B-Tys  of  Other 
Countries  (1876). 

His  lAfe  and  I/Ctters,  by  hla  widow  and  Horace  E.  Scudder  (2 
vol*.,  1884),  gives  a  true  picture  of  the  man. 

His  youngest  brother,  Frederick  Taylor  <  1*40-63%  was  taken 
to  Europe  by  Bayard  in  1866;  studied  at  the  University  of  Michi- 
gan; at  the  outbreak  of  the  civil  war  raised  a  company;  was  taken 
prisoner  at  Harrisonburg,  Va.;  became  colonel:  led  a  charge  at 
Fredericksburg  where  he  was  twice  wounded,  again  led  a  charge 
at  the  Round  Top.  Gettysburg,  and  fell  In  the  front  rank.  He  is 
nobly  commemorated  In  a  letter  of  Bayard  Taylor  to  his  mother, 
on  page  413,  vol.  1.  of  the  Life  and  Letters.— Am.  Ed.] 

TAYLOR,  Brook  (1685-1731),  a  distinguished 
mathematician  of  Newton's  school,  was  the  son  of 
John  Taylor,  of  Bifrons  House,  Kent,  by  Olivia, 
daughter  of  Sir  Nicholas  Tempest,  Bart.,  of  Durham, 
and  was  born  at  Edmonton  in  Middlesex,  August  18, 
1685.  He  entered  St.  John'B  College,  Cambridge,  as 
a  fellow-commoner  in  1701,  and  took  degrees  of  LL.B. 
and  LL.D.  respectively  in  1709  and  1714.  Having 
studied  mathematics  with  applause  under  Machin  and 
Keill.  he  obtained  in  1708  a  remarkable  solution  of  the 
problem  of  the  "centre  of  oscillation,"  which,  how- 
ever, remaining  unpublished  until  May,  1713  {Phil. 
Trans.,  vol.  xxviii.  p.  11),  his  claim  to  priority  was 
unjustly  disputed  by  John  Bernoulli.  Taylor's  Me- 
thodiu  Incrementorum  Directa  et  Inversa  (London, 
1715)  added  a  new  branch  to  the  higher  mathematics, 
now  designated  the  "calculus  of  finite  differences.' 
Among  other  ingenious  applications,  he  used  it  to  de- 


ards  found  among  his  papers.    His  marriage  in 
ith  Miss  Brydges  of  VV  aldington,  Surrey,  led  u>  an 


termine  the  form  of  movement  of  a  vibrating  string, 
by  him  first  successfully  reduced  to  mechanical  princi- 
ples. The  same  work  contained  (p.  23)  the  celebrated 
formula  known  as  "Taylor's  theorem."  It  is  of  ei- 
tensive  use  in  almost  every  analytical  inquiry;  but  its 
full  importance  remained  unrecognized  until  pointed 
out  in  1772  (Berlin  Memoirs)  by  Lagrange,  who  later 
termed  it  "le  principal  fondement  du  caJcul  differen- 
del" 

In  his  essay  on  Linear  Perspective  (London,  1715V, 
Taylor  set  forth  the  true  principles  of  the  art  with 
much  originality,  and  in  a  more  general  form  than  any 
of  his  predecessors.  The  little  work  suffered,  however, 
from  the  brevity  and  obscurity  which  affected  most  or 
his  writings,  and  needed  the  elucidation  bestowed  on 
it  in  the  treatises  of  Joshua  Kirby  (1754)'  and  Daniel 
Founder  (1761). 

Taylor  was  elected  a  fellow  of  the  Royal  Society 
early  in  1712,  sat  in  the  same  year  on  the  committee 
for  adjudicating  the  claims  of  Newton  and  Leiboitt, 
and  acted  as  secretary  to  the  society  January  13, 1714, 
to  October  21,  1718.  During  a  visit  to  Pans  in  1716, 
he  made  acquaintance  with  Bossuet  and  the  Comte  de 
Caylus,  and  knit  a  warm  friendship  with  Bolingbroke, 
whom  he  visited  at  La  Source  in  1720.  From  1715 
his  studies  took  a  philosophical  and  religious  bent 
He  corresponded,  in  that  year,  with  the  Comte  de 
Montmort  on  the  subject  of  Malebranche's  tenet*, 
and  unfinished  treatises,  "On  the  Jewish  Sacrifices" 
and  "On  the  Lawfulness  of  Eating  Blood,"  written 
on  his  return  from  Aix-la-Chapelle_in  1719,  were  after- 
ward 
wit 

estrangement  "from  his  father.a  person  of  somewhat 
morose  temper,  which  terminated  in  1723  after  the 
death  of  the  lady  in  giving  birth  to  a  son.  The  enre 
ing  two  years  were  spentby  him  with  his  family  it 
Bifrons,  and  in  1725  he  married,  with  the  paterrul 
approbation,  Sabetta,  daughter  of  Mr.  Saw  bridge  of 
Olantigh,  Rent,  who,  by  a  strange  fatality,  died  also 
in  childbed  in  1730;  in  this  case,  however,  the  infant, 
a  daughter,  survived.  Weighed  down  bv  repeated 
sorrows.  Taylor's  fragile  health  gave  way  ;  he  fell  into 
a  decline,  died  December  29,  1731.  at  Somerset  Hotw, 
and  was  buried  at  St  Ann  a,  Sobo.  By  his  father's 
death  in  1729  he  had  inherited  the  Bifrons  estate. 
Socially  as  well  as  intellectually  gifted,  he  possessed  i 
handsome  person  and  engaging  manners,  and  was  ac- 
complished to  an  uncommon  degree  in  music  and  paint- 
ing. As  a  mathematician,  he  was  the  only  English- 
man after  Newton  and  Cotes  capable  of  bidding  bis 
own  with  the  Bernoullis  ;  but  a  great  part  of  the  effect 
of  his  demonstrations  was  lost  through  his  failure  to 
express  his  ideas  fully  and  clearly. 

A  posthumous  work  entitled  Contemplatio  Philosophic* wu 
printed  for  private  circulation  In  1793  by  hia  grandson,  Sir 
William  Young,  Bart.,  prefaced  by  a  life  of  the  author, 
with  an  appendix  containing  letters  addressed  to  hint  ** 
Bolingbroke,  Bossuet,  etc.  Several  short  papers  by  hia 
were  published  in  Phil.  Trans.,  vols,  xxvii.to  xxxii,  includ- 
ing accounts  of  some  interesting  experiments  in  magnetic 
and  capillary  attraction.  He  issued  in  1719  an  impm^ 
version  of  his  work  on  perspective,  with  the  title  Stm  Pn*- 
ciples  of  Linear  Perspective,  revised  by  Cotton  in  1749.  Ml 
printed  again,  with  portrait  and  life  of  the  author,  in  Ml. 
A  French  translation  appeared  in  1753  at  Lyons.  T»tI# 
gave  iMethodus  Incrementorum,  p.  106)  the  first  satia&ctorr 
investigation  of  astronomical  refraction. 

See  Watt,  Bihliotheta  Britannica ;  Button.  Phil,  and  Hat*- J* 
ticmary;  Fetts.  Bloa.  des  Musiciens;  Th.  Thomson,  Hist,  of !»' 
S»trty,  p.  802  j  Grant.  UisU  Phys.  Astronomy,  p.  877 ;  Marie.  B* 
des  Sciences,  vii.  p.  231. 

TAYLOR,  Sir  Henry  (1800-1886).  poet  and  colo- 
nial statesman,  was  born  October  18,  1800,  at  Bishop- 
Middleham,  in  the  county  of  Durham.  His  ancestor* 
had  been  small  landowners  for  some  generations  ami 

'  mils  ••  little  work  "  Is  not  that  of  1719  which  is  morseUborti'- 
ana  Kirby's  book  is  not  an  elucidation  but  a  new  treaili*  wniw- 
on  Taylor's  work  and  bearing  his  name.— Ax.  Ed.] 
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both  bis  studious  father,  who  late  in  life  emerged  for  a 
time  from  a  recluse  existence  to  make  an  efficient  sec- 
retary to  the  Poor  Law  Commission,  and  his  original 
warm-hearted  mother  were  interesting  persons.  His 
mother  died  while  he  was  yet  an  infant,  and  he  was 
chiefly  educated  by  h  is  father,  who,  finding  him  leas 
auk'L  and  deeming  him  less  intelligent  than  Iub  two 
elder  brothers,  allowed  him  to  go  to  sea  as  a  midship- 
man. Eight  months  summed  up  his  naval  career ;  it 
bad  taken  much  less  to  disgust  him  with  it  After  ob- 
taining his  discharge  he  was  appointed  to  a  clerkship 
ia  the  storekeeper  s  office,  and  had  scarcely  entered 
upon  his  duties  ere  he  was  attacked  by  typhus  fever, 
which  carried  off  both  his  brothers,  then  living  with 
him  in  London.  In  three  or  four  years  more  his  office 
was  abolished  while  he  was  on  duty  in  the  West  Indies. 
Oo  his  return  he  found  his  father  happily  married  to 
a  lady  whose  interest  and  sympathy  proved  of  priceless 
value  to  him.  Through  her  he  became  acquainted 
with  her  cousin  Isabella  Fenwick,  the  neighbor  and 
intimate  friend  of  Wordsworth,  who  introduced  him 
to  Wordsworth  and  Southey.  Under  these  influences 
he  lost  his  early  admiration  for  Byron,  whose  school, 
whatever  its  merits,  he  at  least  was  in  no  way  calcu- 
lated to  adorn,  and  his  intellectual  powers  developed 
rapidly.  In  October,  1822,  an  article  from  his  pen  on 
Moore's  Irish  Melodies  appeared  in  the  Quarterly 
Review.  A  year  later  he  departed  for  London  to  seek 
his  fortune  as  a  man  of  letters,  and  met  with  such 
rapid  success,  though  not  precisely  in  this  capacity,  as 
has  but  rarely  attended  an  unknown  young  man.  Ho 
became  editor  of  the  London  Magazine,  to  which  he 
had  already  contributed,  and  in  January.  1824,  ob- 
tained, through  the  influence  of  Sir  Henry  Holland,  an 
appointment  in  the  Colonial  Office,  insuring  him,  not 
only  an  ample  salary,  but  considerable  influence  in  this 
department  of  public  affairs.  The  general  standard  of 
the  office  was  probably  at  that  time  low  ;  at  all  events 
Taylor  was  immediately  entrusted  with  the  prepara- 
tion of  confidential  state  papers,  and  his  opinion  soon 
exercised  an  important  influence  on  the  decisions  of 
the  secretary'  of  stale.  He  visited  Wordsworth  and 
Southey,  travelled  on  the  Continent  with  the  latter, 
and  at  the  same  time,  mainly  through  his  friend 
and  official  colleague,  the  Hon.  Hyde  Yilliers,  became 
intimate  with  a  very  different  set,  the  younger  fol- 
lowers of  Bentham,  without,  however,  adopting  their 
opinions, — "young  men,"  he  afterwards  reminded 
Stuart  Mill,    who  every  one  Baid  would  be  ruined  by 


Conquest  appeared  in  this  year,  and  Note*  from  , 
in  1849.  An  experiment  in  romantic  comedy,  The 
Virgin  Widow,  afterwards  entitled  A  Sicilian  Sum- 
mer, was  published  in  1850.  "  The  pleasantest  play  I 
had  written, ' '  says  the  author ;  "  and  I  never  could  tell 
why  people  would  not  be  pleased  with  it."  His  last 
dramatic  work  was  St.  Clement's  Ece\  published  in* 
1862  In  1869  he  was  made  K.C.M.G.  He  retired' 
from  the  Colonial  Office  in  1872,  though  continuing  to- 
be  consulted  by  Government  His  last  days  were- 
spent  at  Bournemouth  in  the  enjoyment  of  univeisak 
respect;  and  the  public,  to  whom  he  had  hitherto 
been  an  almost  impersonal  existence,  became  familiar- 
ized with  the  extreme  picturesquencss  of  his  appear- 
ance in  old  age,  as  represented  in  the  photographs  of 
his  friend  Mrs.  Cameron.  He  died  on  March  27,  1886. 


torely,  and  for  whose  sister,  afterwards  Lady  Th  eresa 
Lewis,  Taylor  was  an  unsuccessful  suitor.  He  actively 

Kmoted  the  emancipation  of  the  slaves  in  1833,  and 
une  an  intimate  ally  of  Sir  James  Stephen,  then 
counsel  to  the  Colonial  Office,  afterwards  under- 
secretary, by  whom  the  Act  of  Emancipation  was 
principally  framed.  His  first  drama.  Isaac  Comnenus, 
was  published  anonymously  in  1827.  Though  highly 
praised  by  Southey,  it  made  little  impression  on  the 
public  Philip  van  Artevelde,  the  subject  of  which 
pad  been  recommended  to  him  by  Southey,  was  begun 
in  1828,  published  in  1834,  and.  aided  by  a  laudatory 
criticism  from  Lockhart's  pen,  achieved  extraordinary 
(access.  Edwin  the  Fair  (1842)  was  less  warmly  re- 
ceived. In  the  interim  he  had  married  (1839)  the 
daughter  of  his  former  chief  Lord  Monteagle,  and,  in 
conjunction  with  Stephen,  had  taken  a  leading  part 
in  the  abolition  of  negro  apprenticeship  in  the  West 
Indies.  The  Statesman,  a  volume  of  essays  suggested 
by  his  official  position,  had  been  published  in  1836, 
and  about  the  same  time  he  had  written  in  the 
Quarterly  the  friendly  advertisements  of  Wordsworth 
and  Southey,  subsequently  published  under  the  some- 
what misleading  title  of  Notes  from  Books.  In  1 847 
he  was  offered  the  uoder-sccretaryship  of  state,  which 
ne  declined.    Notes  from  Jjife  and  the  The  Eve  of  the 


Sir  Henry  Taylor  is  pre-eminently  the  statesman  among 
English  poets.  When  he  can  speak  poetically  in  this 
character  he  is  impressive,  almost  great ;  when  he  deals 
with  the  more  prosaic  aspects  of  policy,  he  is  dignified  and 
weighty,  without  being  altogether  a  poet;  When  bis  theme 
is  entirely  unrelated  to  the  conduct  of  public  attain*  or 
private  life  he  is  usually  little  more  than  an  accomplished 
man  of  letters.  An  exception  must  be  made  for  the  inter- 
esting character  of  Elena  in  Philip  van  Artevelde,  and  for 
Artevelde's  early  love  experience,  which  reproduces  and 
transfigures  the  writer's  own.  The  circumstance  of  Philip- 
van  Artevelde  being  to  a  great  extent  the  vehicle  of  his  own. 
ideas  and  feeling  explains  its  great  superiority  to  his  other 
works.  It  is  subjective  as  well  as  objective,  and  to  a  certain* 
extent  lyrical  in  feeling,  though  not  in  form.  Though  more- 
elaborate  than  any  of  his  other  dramas,  it  seems  to  smell 
less  of  the  lamp.  He  has  thoroughly  identified  himself  with* 
his  hero,  and  the  only  fault  to  be  found  with  this  noble 
picture  of  a  consummate  leader  and  statesman  is  the  absence 
of  the  shadow  required  for  a  tragic  portrait.  The  blame 
allotted  to  Artevelde  is  felt  to  be  merely  conventional,  and 
the  delineation  of  uniform  excellence  becomes  monotonous. 
The  hero  of  Edwin  the  Fair,  Dunstan  the  ecclesiastical 
statesman,  the  man  of  two  worlds,  is  less  sympathetic  to 
the  author  and  less  attractive  to  the  reader.  The  character 
ia  nevertheless  a  fine  psychological  study,  and  the  play  is 
full  of  historical  if  not  of  dramatic  interest.  Itaac  Oom- 
nentu  is  more  Elizabethan  in  tone  than  his  other  dramas. 
Comnenus  is  like  a  preliminary  sketch  for  Van  Artevelde  ; 
and  the  picture  of  the  Byzantine  court,  and  people  ia  ex- 
ceedingly lively.  The  idea  of  the  revival  of  romantic 
comedy  in  TV  Virgin  Widow  is  excellent,  bnt  tbe  play 
lacks  the  humor  which  might  have  made  it  a  success. 
The  length  of  tbe  speeches,  even  when  not  set  speeches, 
is  a  drawback  to  all  these  dramas.  Taylor's  lyrical  work 
is  in  general  laboriously  artificial.  It  is  therefore  ex- 
traordinary that  be  should  have  produced  two  songs 
("  Quoth  tongue  of  neither  maid  nor  wife  "  and  "  If  I  had 
the  wings  of  a  dove  ")  which  it  would  hardly  be  an  exag- 
geration to  call  worthy  of  Shakespeare.  His  character  as 
an  essayist  repeats  his  character  as  a  dramatist.  The  essays 
published  under  the  title  of  The  Statesman  occupy  a  peculiar 
place  in  literature.  They  have  serious  faults,  especially  the 
too  obvious  imitation  of  Bacon,  but  they  nevertheless  are 
original  in  their  point  of  view,  and  their  wisdom  is  the 
result  of  a  different  kind  of  observation  from  that  which 
qualifies  the  bulk  of  essayists  on  human  life.  When  writing 
as  one  of  these  Taylor  is  less  removed  from  the  common- 
place, though  many  of  his  remarks  are  admirable.  As  a 
literary  critic  be  seems  unable  to  get  beyond  Wordsworth 
i  and  the  select  circle  of  poets  admired  by  the  latter.  His 
essays  on  Wordsworth  did  much  to  dispel  the  conventional 
prejudices  of  the  day,  but  will  not  advance  the  study  of  the 
poet  where  his  greatness  is  already  recognised.  His  strictures 
on  Byron  and  Shelley  are  narrow  and  not  a  little  presump- 
tuous. Presumption,  indeed,  the  last  fault  to  have  been 
expected  in  so  grave  and  measured  a  writer,  is  one  of  those 


of  which  he  most  freely  accuses  himself  in  the  autobiog- 
raphy published  a  year  before  his  death.  It  is  not  other- 
wise apparent  in  this  highly  interesting  book,  which, 
sinning  a  little  by  tbe  egotism  pardonable  in  a  poet  and 
the  garrulity  natural  to  a  veteran,  is  in  the  main  a  pleasing 
and  faithful  picture  of  an  aspiring  youth,  an  active  ma- 
turity, and  a  happy  and  honored  old  age.  (a.  o.) 

TAYLOR,  Isaac  (1787-1865),  a  voluminous  writer 
on  philosophical  and  theological  subjects,  was  born  at 
Lavenham,  Suffolk,  in  1787.  and  was  trained  by  him 
father  to  be  an  artist,  but  early  adopted  literature  as  a 
profession.    From  1824,  the  year  of  his  marriage,  he 
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lived  a  busy  but  uneventful  life  at  Ongar,  in  the  par- 
iah of  Stanford  Rivers,  Essex,  where  he  died  on  June 
28,  1865. 

He  early  became  a  contributor  to  the  Eclectic  Review,  when 
it  was  conducted  by  Robert  Mall  and  John  Foster,  and  in 
1822  he  published  a  small  volume  entitled  Element*  of 
Thought,  This  waa  followed  by  a  translation  of  Theo- 
phrastus  with  original  etchings,  a  History  of  the  Transmission 
of  Ancient  Book*  to  Modern  Timet,  Memoir*  and  Correspondence 
of  Jane  Taylor  (his  sister,  who  died  in  1824),  and  a  transla- 
tion of  Herodotus.  None  of  these  works  attained  very 
great  popularity ;  bat  in  1829  he  published  anonymously  a 
work  bearing  upon  the  religious  and  political  problems  of 
the  day,  entitled  The  Natural  History  of  Enthusiasm,  which 
waa  eagerly  read  and  speedily  rati  through  eight  or  nine 
editions.  The  success  of  this  publication  encouraged  him 
to  produce,  also  anonymously,  The  Natural  History  of  Fanati- 
cism, Spiritual  Despotism,  Saturday  Evening,  and  The  Physical 
Theory  of  Another  Life,  all  of  which  commanded  a  large 
circulation.  Among  his  subsequent  works  may  be  men- 
tioned Ancient  Christianity,  a  series  of  dissertations  Id  reply 
to  the  "  Tracts  for  the  Times,"  a  volume  entitled  The 
Restoration  of  Belief,  and  a  course  of  lectures  on  The  Spirit 
of  Hebrew  Poetry. 

TAYLOR,  Jeremy  (1613-1667),  was  a  native  of 
Cambridge,  and  was  baptized  on  the  15th  August, 
1613.  His  father,  Nathaniel,  though  a  barber,  was  a 
man  of  some  education,  respected  by  his  townsmen, 
and  lineally  descended  from  Dr.  Rowland  Taylor, 
Cranmer's  chaplain,  who  suffered  martyrdom  under 
Mary.  Jeremy,  after  passing  through  the  grammar  | 
school,  was  entered  at  Caius  College  as  a  sizar  in  1626,  I 
eighteen  months  after  Milton  had  entered  Christ's,  and 
while  George  Herbert  waa  public  orator  and  Edmund 
Waller  and  Thomas  Fuller  were  undergraduates  of  the 
university.  He  was  elected  a  fellow  of  his  college  in 
1633,  but  the  best  evidence  of  his  diligence  as  a 
student  is  the  enormous  learning  of  which  he  showed 
so  easy  a  command  in  after  years.  Accepting  the 
invitation  of  Risden,  a  fellow-student,  to  supply  his 
place  for  a  short  time  as  lecturer  in  St.  Paul's,  he  at 
once  attracted  attention  by  his  remarkable  eloquence 
as  well  as  by  his  handsome  face  and  youthful  appear- 
ance. Archbishop  Laud,  ever  on  the  outlook  for  men 
of  capacity,  sent  for  Taylor  to  preach  before  him  at 
Lambeth,  and,  discerning  that  his  genius  was  worth 
fostering,  dismissed  him  from  the  overpressure  of  the 
metropolis  to  the  quiet  of  a  fellowship  in  All  Souls,  Ox- 
ford, and  at  the  same  time,  by  making  him  one  of  his  own 
chaplains,  showed  his  desire  to  keep  him  in  permanent 
connection  with  himself.  At  Oxford  Chillingworth 
was  then  busy  with  his  great  work,  the  Religion  of 
ProtestanU,  and  it  is  possible  that  by  intercourse  with 
him  Taylor's  mind  may  have  been  turned  towards 
the  liberal  movement  of  his  age.  After  two  years  in 
Oxford,  in  March,  1638,  he  was  presented  by  Juxon, 
bishop  of  London,  to  the  rectory  of  Uppingham,  in 
Rutlandshire.  In  the  autumn  of  the  same  year  he  was 
appointed  to  preach  in  St.  Mary's  on  the  anniversary  of 
the  Gunpowder  Plot,  and  apparently  used  the  occasion 
to  clear  himself  of  a  suspicion,  which,  however, 
haunted  him  through  life,  or  a  secret  leaning  to  the 
Romish  communion.  This  suspicion  seems  to  have 
arisen  chiefly  from  his  intimacy  with  Christopher 
Davenport,  better  known  as  Francis  a  Sancta  Clara,  a 
learned  Franciscan  friar  who  became  chaplain  to  Queen 
Henrietta ;  but  it  may  have  been  strengthened  by  his 
known  connection  with  Laud,  as  well  as  by  his  ascetio 
habits  and  ritualistic  propensities.  More  serious  con- 1 
sequences  followed  his  attachment  to  the  Royalist ! 
cause,  when  in  1642  the  livings  of  the  loval  clergy  j 
were  sequestered  by  decree  of  parliament.  The  author 
of  Episcopacy  Asserted  against  the  Aerians  and 
Acenhali  Nno  and  Old,  ineffective  as  that  work  seems 
in  the  light  of  modern  research,  could  scarcely  hope 
to  retain  his  parish.  Along  with  Fuller,  Chilling- 
worth,  and  others,  he  found  temporary  refuge  with 
the  king  at  Oxford.  His  two  little  boys  must  have 
been  cared  for  by  friends,  for  his  wife,  Phoebe  Langs- 
dale,  whom  he  had  married  the  year  after  his  settle- 


ment at  Uppingham,  had  died  with  her  third  child  in 
that  disastrous  year  1642. 

During  the  next  fifteen  years  Taylor's  movement 
are  not  easily  traced.  Sometimes  he  appears  with  the 
king,  from  whom  at  his  last  interview  ne  receired,  in 
token  of  his  regard,  his  watch  and  some  jewels  which 
had  ornamented  the  ebony  case  in  which  he  kept  his 
Bible.  He  is  supposed  to  be  the  Dr.  Taylor  who  was 
taken  prisoner  with  other  Royalists  while  besieging 
Cardigan  castle.  In  1646  he  is  found  in  partnership 
with  two  other  deprived  clergymen,  keeping  a  school 
at  Newton  Hall,  in  the  parish  of  LlanvihangeL  It 
was  while  resident  here  that  he  attracted  the  friend- 
ship of  one  of  his  kindest  patrons.  Richard  Vaughan. 
earl  of  Carbery,  whose  hospitable  mansion.  Golden 
Grove,  is  immortalized  in  the  title  of  Taylor's  still 
popular  manual  of  devotion,  and  whose  countess  had 
the  greater  distinction  of  being  the  original  of  the 
"  Lady  "  in  Milton's  Comxu.  It  was  also  while  resi- 
dent in  Wales  that  Taylor  married  his  second  wife, 
Joanna  Bridges,  who  was  generally  understood  to  be  t 
natural  daughter  of  Charles  I.,  and  who  owned  a  good 
estate,  though  probably  impoverished  by  Parliamenta- 
rian exactions,  at  Mandinam,  in  Carmarthenshire. 
From  time  to  time  he  appears  in  London  in  the  com- 
pany of  his  friend  Evelyn,  at  whose  table  he  met  such 
men  as  Boylet  Berkeley,  and  Wilkins.  Thrice  he  was 
imprisoned :  in  1653-4  for  a  well-intended  but  inju- 
dicious preface  to  his  Golden  Grove ;  again  in  Chep- 
stow castle,  from  May  to  October  1655,  on  what  charre 
does  not  appear;  and  a  third  time  in  the  Tower  m 
1657-8,  on  account  of  the  indiscretion  of  his  publisher. 
Rovston,  who  had  adorned  his  il  Collection  of  Offices' 
with  a  print  representing  Christ  in  the  attitude  of 
prayer.  This  unsettled  life,  with  its  interruptions, 
harassments,  and  privations,  would  seem  rather  to 
have  stimulated  than  to  have  stinted  the  productive- 
ness of  his  genius.  In  1647  appeared  his  most  impor- 
tant work,  The  Liberty  of  Prophesying ,  and  in  the 
following  year  the  complete  edition  of  his  Apology  for 
Authorized  and  Set  Forms  of  Liturgy  agaimt  (he 
Pretence  of  the  Spirit,  as  well  as  his  Life  of  Christ,  or 
the  Great  Exemplar,  a  book  which  at  once  won  a 
popularity  it  still  in  large  measure  retains  Then  fol- 
lowed in  rapid  succession  the  Twenty-seven  SermoM, 
"  for  the  summer  half-year,"  and  the  Twenty-five  "  for 
the  winter  half-year,"  Holy  Living,  Holy  Dying,  a 
controversial  treatise  on  the  Real  Presence,  the  Golden 
Grove,  and  the  Unum  Necessariumx  which  by  iu 
Pelagianism  gave  great  offence.  During  these  yean 
he  was  also  busy  with  his  Ductor  Duhitantium  (pub- 
lished in  1660),  which  he  intended  to  be  the  standard 
manual  of  casuistry  and  ethics  for  the  Christian  people. 

In  1658  settlement  was  at  length  reached  through 
the  kind  offices  of  the  earl  of  Carbery,  who  obtained 
for  Taylor  a  lectureship  in  Lisburn.  At  first  be  de- 
clined a  post  in  which  the  duty  was  to  be  shared  with 
a  Presbyterian,  or,  as  he  expressed  it,  "  where  a  Pres- 
byterian and  myself  shall  be  like  Castor  and  Pollux, 
the  one  up  and  the  other  down,"  and  to  which  also  * 
very  meagre  salary  was  attached.  He  was,  however, 
induced  to  take  it,  and  found,  near  his  patron's  man- 
sion on  Lough  Neagh,  so  congenial  a  retirement  that 
even  after  ho  was  raised  to  a  bishopric  he  continued  tp 
make  it  his  home.  At  the  Restoration,  instead  of 
being  recalled  to  England,  as  he  probably  expected  and 
certainly  desired,  he  was  appointed  to  the  see  of  Down 
and  Connor,  to  which  was  snortJv  added  the  small  and 
adjacent  diocese  of  Dromore.  He  was  also  made  a 
member  of  the  Irish  privy  council  and  vice-chancellor 
of  the  university  of  Dublin.  None  of  these  honor? 
were  sinecures.  Of  the  university  he  writes,  I  found 
all  things  in  a  perfect  disorder  ....  a  heap  of  men 
and  bovs,  but  no  body  of  a  college,  no  one  member, 
either  fellow  or  scholar,  having  any  legal  title  to  his 
place,  but  thrust  in  by  tyranny  or  chance."  Accord- 
ingly he  set  himself  vigorously  to  the  task  of  framing 
and  enforcing  regulations  for  the  admission  and  eon- 
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duet  of  members  of  the  university,  and  also  of  estab- 
lishing lectureships.  His  episcopal  labors  were  still 
more  arduous.  There  were,  at  the  date  of  the  Resto- 
ratioo,  about  seventy  Presbyterian  ministers  in  the 
north  of  Ireland,  and  most  of  these  were  from  the 
west  of  Scotland,  and  were  imbued  with  the  dislike 
of  Episcopacy  which  distinguished  the  Covenanting 
party.  No  wonder  that  Taylor,  writing  to  the  duke 
of  Ormonde  shortly  after  his  consecration,  Bhould  have 
said,  "  I  perceive  myself  thrown  into  a  place  of  tor- 
ment" (lis  letters  perhaps  somewhat  exaggerate  the 
dinger  in  which  he  lived,  but  there  is  no  doubt  that 
his  authority  was  resisted  and  his  overtures  rejected. 
His  writings  also  were  ransacked  for  matter  of  accusa- 
tion against  him,  "a  committee  of  Scotch  spiders  being 
appointed  to  sec  if  they  can  gather  or  make  poison 
out  of  them."  Here,  then,  was  Taylor's  opportunity 
for  exemplifying  the  wise  toleration  he  had  in  other 
days  inculcated.  These  Presbyterians  had,  like  him- 
self, suffered  under  Cromwell  for  their  loyalty,  and 
might  have  been  expected  to  evoke  his  sympathy  ;  but 
the  new  bishop  had  nothing  to  offer  them  but  the  bare 
alternative — submission  to  episcopal  ordination  and 
jurisdiction  or  deprivation.  Consequently,  in  his  first 
visitation,  he  declared  thirty-six  churches  vacant ;  and 
of  these  forcible  possession  was  taken  by  his  orders. 
At  the  same  time  many  of  the  gentry  were  won  by  his 
undoubted  sincerity  and  devotedness  as  well  as  by  his  [ 
eloquence.  With  the  Romanist  element  of  the  popu- 
lation he  was  less  successful.  Ignorant  of  the  English 
languagej  and  firmly  attached  to  their  ancestral  forms 
of  worship,  they  were  yet  compelled  to  attend  a  ser- 
vice they  considered  profane,  conducted  in  a  language 
they  could  not  understand.  As  Heber  says.  No 
part  of  the  administration  of  Ireland  by  the  English 
crown  has  been  more  extraordinary  and  more  un- 
fortunate than  the  system  pursued  for  the  introduc- 
tion of  the  Reformed  religion."  At  the  instance 
of  the  Irish  bishops  Taylor  undertook  his  last  great 
work,  the  Dissuasive  from  l\rpery  (in  two  parts, 
1664  and  1667).  but  as  he  himself  seemed  partly 
conscious,  he  might  have  more  effectually  gained  his 
end  by  adopting  the  methods  of  Ussher  and  Bedell, 
and  inducing  his  clergy  to  acquire  the  Irish  tongue. 

Nor  were  domestio  sorrows  awanting  in  these  later 
years.  In  1661  he  buried,  at  Lisburn,  Edward,  the 
only  surviving  son  of  his  second  marriage  His  oldest 
son,  an  officer  in  the  army,  was  killed  in  a  duel;  and 
his  second  son,  Charles,  intended  for  the  church,  left 
Trinity  College  and  became  companion  and  secretary 
u>  the  duke  of  Buckingham,  at  whose  house  he  died. 
The  day  after  his  son's  funeral,  Tavlor  sickened,  and, 
after  a  ten  days'  illness,  he  died  at  Lisburn  on  the  13th 
August,  1667,  in  the  fifty-fifth  year  of  his  life  and  the 
seventh  of  his  episcopate. 

Taylor'*  fame  haa  been  maintained  by  the  popularity  of 
bis  sermons  and  devotional  writing  rather  than  by  his 
influence  as  a  theologian  or  his  importance  as  an  ecclesi- 
astic.  His  mind  was  neither  scientific  nor  speculative,  and 
be  was  attracted  rather  to  questions  of  casuistry  than  to 
ibn  deeper  problems  of  pore  theology.    His  wide  reading 
and  capacious  memory  enabled  him  to  carry  in  his  mind 
the  materials  of  a  sound  historical  theology,  but  these  ma- 
were  unsifted  by  criticism.   His  immense  learning 
him  rather  as  a  storehouse  of  illustrations,  or  as  an 
y  ont  of  which  he  could  choose  the  fittest  weapon  for 
discomfiting  an  opponent,  than  as  a  quarry  furnishing  him 
with  material  for  building  up  a  completely  designed  and 
todaring  edifice  of  systematized  truth.    Indeed,  he  had 
very  limited  faith  in  the  human  mind  as  an  instrument  of 
truth.   "Theology,"  he  says,  "is  rather  a  divine  life  than 
a  divine  knowledge."    His  great  plea  for  toleration  is 
bsaed  on  the  impossibility  of  erecting  theology  Into  a 
demonstrable  science.   "It  is  impossible  all  should  be  of 
ooe  mind.    And  what  is  impossible  to  be  done  is  not 
aecesaary  it  should  be  done."    Differences  of  opinion  there 
moat  be ;  but  •'  heresy  is  not  an  error  of  the  understanding 
bat  an  error  of  the  will."   His  aim  in  life  was  practical ; 
bb  interests  were  in  men  rather  than  in  Ideas,  and  his 
'ympathiea  were  evoked  rather  by  the  experiences  of  indi- 
by  great  movements.   Of  a  decidedly  poetic 


temperament,  fervid  and  mobile  in  feeling,  and  of  a  prolific 
fancy,  he  had  also  the  sense  and  wit  that  come  of  varied 
contact  with  men.  All  his  gifts  were  made  available  for 
influencing  other  men  by  his  easy  command  of  a  style 
rarely  matched  in  dignity  and  color.  With  all  the  majesty 
and  stately  elaboration  and  musical  rhythm  of  Milton 
finest  prose,  Taylor's  style  is  relieved  and  brightened  by  a 
astonishing  variety  of  felicitous  illustrations,  ranging 
the  most  homely  and  terse  to  the  most  dignified  and 


orate.  His  sermons  especially  abound  in  quotations  and 
allusions,  which  have  the  air  of  spontaneously  suggesting 
themselves,  but  which  must  sometimes  have  baffled  his 
hearers.  This  seeming  pedantry  is,  however,  atoned  for 
by  the  clear  practical  aim  of  his  sermons,  the  noble  ideal 
he  keeps  before  his  hearers,  and  the  akill  with  which  be 
handles  spiritual  experience  and  urges  incentives  to  vir- 
tue. But,  through  all  his  gorgeous  eloquence  and  genial 
interest  in  human  nature,  there  breaks  from  time  to  time 
some  dead  and  labored  irrelevancy,  the  growth  of  his  train- 
ing In  scholastic  dialects ;  for  "  like  some  other  writers  of 
the  17th  century  he  seems  almost  to  have  two  minds,— one 
tender,  sweet,  luxuriant  to  excess,  the  other  hard,  subtle, 
formal,  prone  to  definition  and  logomachy." 

The  first  collected  edition  of  his  works  was  published  by 
Bishop  Heber  (with  a  life)  in  1822,  reissued  after  careful 
revision  by  Charles  Page  Eden,  1852-61.  (m.  d.) 

TAYLOR,  John  (1580-1654).  commonly  called 
"The  Water  Poet,"  was  born  at  Gloucester  in  August, 
1580.  Of  his  parentage  and  early  boyhood  very  little 
is  known,  and  that  little  is  mainly  to  be  gleaned  from 
various  scattered  personal  allusions  in  the  numerous 
short  writings  of  this  prolific  wit  and  rhymester.  After 
fulfilling:  his  apprenticeship  to  a  waterman,  he  seems 
to  have  served  (1596)  in  the  fleet  under  the  earl  of 
Essex,  and  to  have  been  present  at  the  naval  attack 
upon  Cadiz.  On  his  return  to  England  he  took  up 
the  trade  of  Thames  waterman,  and  for  a  time  at  any 
rate  was  a  collector  of  the  dues  exacted  by  the  lieu- 
tenant of  the  Tower  on  all  wines  destined  for  London. 
The  title  of  "Water  Poet,"  which  he  owes  to  his  oc- 
cupation on  the  river,  is  a  misnomer.  Taylor  was  no 
poet,  though  he  could  string  rhymes  together  with 
facility ;  his  wit,  which  was  vigorous  and  vulgar, 
found  best  expression  in  rollicking  prose.  He  shows 
a  broad  sense  of  rough  fun,  occasionally  of  humor ; 
but  for  the  most  part  his  comicalities  would  now  meet 
with  scanty  appreciation.  He  had  a  very  good  opin- 
ion of  himself,  his  writings,  and  his  importance ;  and 
it  was  he  himself  who  set  forth  that  ho  was  the  "  king's 
water  poet"  and  the  "queen's  waterman."  His 
literary  performances  can  most  easily  and  most  satis- 
factorily be  studied  in  the  handsome  quarto,  contain- 
ing all  nis  productions,  edited  by  Mr.  C.  Hindley,  and 
published  in  1872.  His  "works,"  sixty-three  in 
number,  first  appeared  in  one  large  volume — now  a 
rarity  sought  after  by  collectors — in  1630.  He  de- 
lighted in  eccentric  freaks,  calculated  in  narration  to 
astound  both  the  sober  country-folk  and  the  somewhat 
skeptical  Londoners.  Thus,  with  a  companion  as 
feather-brained  as  himself,  he  once  started  on  a  voy- 
age from  London  to  Queensborough  in  a  paper  boat, 
with  two  stockfish  tied  to  two  canes  for  oars  ;  before 
the  journey's  end  was  reached  the  frail  boat  collapsed, 
as  might  have  been  expected,  though  a  qualified  suc- 
cess finally  met  Taylor's  efforts.  The  spirit  of  the 
bargee  was  in  him,  and  he  delighted  in  rough  give- 
and-take  ;  a  rude  lampoon  was  one  of  his  favorite 
verbal  weapons.  Thus  Thomas  Coryat.  the  author  of 
Crudities,  having  excited  the  literary  waterman's 
ridicule,  was  rewarded  with  a  ludicrous  dedication  in 
the  production  entitled  Taylor's  Travels  in  Germanie; 
again,  the  "water  poet"  indulged  in  abusive  satire  to 
his  heart's  content  in  an  "effusion"  which  he  called 
A  Kicksey-  Winsey,  or  a  Lerry  Come-  Twang — a  liter- 
ary cast  igat ion  whioh  he  inflicted  upon  those  sub- 
scribers to  a  certain  "work"  of  his  who  omitted  to 
substantiate  their  promises.  This  production  was  en- 
titled The  Penniless  Pilnrimage,  or  the  Moneyless  Per- 
ambulation of  John  Taylor,  and  consisted  of  an  account 
of  its  author's  pedestrian  tour  from  London  to  Edin- 
burgh ;  and  to  this  work  some  sixteen  hundred  per- 
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are  said  to  have  promised  their  support.  An-  ] 
other  watering  venture  was  a  journey  to  Prague, 
where  he  is  said  to  have  been  received  and  entertained 
by  the  queen  of  Bohemia  in  1620.  Two  years  later 
Taylor  made  "a  very  merry,  wherry  ferry  voyage,  or 
Yorke  for  my  money,"  and  in  the  ensuing  year  an- 
other water-iourney,  which  he  subsequently  described 
in  prose  and  verse  as  A  New  Discovery  by  Sea  with  a 
Wherry  from  London  to  Salisbury.  At  the  out- 
break of  the  Civil  War  Taylor  foraook  the  river  and 
retired  to  Oxford,  where  he  tempted  fortune  by 
keeping  a  public  house.  His  sympathies  were  wholly 
with  the  Royalist*,— the  Roysterists,  as  he  called 
them  once  ;  and,  when  the  town  surrendered,  the 
"water  poet"  returned  to  London  and  kept  a  public 
bouse  under  the  sign  of  The  Crown,  in  Phoonix  Alley. 
Long  Acre.  He  incurred  some  odium  from  bis  loyal 
observance  of  the  king's  death  in  the  placement  above 
his  door  of  the  sign  of  The  Mourning  Crown,  and  he 
was  forced  to  take  the  latter  down.  With  character- 
istic readiness  he  substituted  for  it  his  own  portrait, 
with  some  doggerel  lines  underneath.  It  was  here 
that  in  December,  1654,  he  died,  and  in  the  neighboring 
churchyard  of  St.  Martin's-in-the  Fields  his  remains 
were  laid. 

At  the  most,  Taylor  can  only  be  called  aa  amusing  and 
-vulgarly  clever  pamphleteer  ;  he  wrote  nothing  worthy  of 
remembrance  save  by  the  historian  of  the  period  in  which 
he  lived,  by  the  antiquary,  and  by  the  enthusiastic  student 
«f  the  many  straggling  little  by-waya  of  literature. 

TAYLOR,  Tom  (1817-1880),  dramatist  and  art 
critic,  was  born  at  Sunderland  in  1817.  After  attend- 
ing school  there,  and  studying  for  two  sessions  at 
Glasgow  University,  he  in  1837  entered  Trinity  Col- 
lege, Cambridge,  of  whioh  he  became  a  fellow.  Sub- 
sequently he  held  for  two  years  the  professorship  of 
English  literature  at  University  College,  London.  He 
was  called  to  the  bar  (Middle  Temple)  in  November, 

1845,  and  went  on  the  northern  circuit  until,  in  1850, 
be  became  assistant  secretary  of  the  Board  of  Health. 
On  the  reconstruction  of  the  board  in  1854  he  was 
made  secretary,  and  on  its  abolition  his  services  were 
transferred  to  the  Local  Government  Act  Office,  a 
department  of  the  Home  Office  created  by  the  Sani- 
tary Act  of  1866.  In  his  very  early  years  Tom  Taylor 
showed  a  predilection  for  the  drama,  and  was  in  the 
habit  of  performing  dramatic  pieces  along  with  a 
number  or  children  in  a  loft  over  a  brewers  stable. 
His  first  dramatic  composition  was  a  rhymed  fairy 
tale  or  extravaganza,  written  in  conjunction  with 
Albert  Smith  and  Charles  Kenny,  and  performed  in 

1846.  From  this  time  he  wrote  for  the  stage  con- 
tinuously till  the  close  of  his  life,  his  dramatic  compo- 
sitions or  adaptations  numbering  in  all  over  100, 
amongst  the  best  known  of  which  are  Still  Water 
Jiun*  Deep,  Victims,  the  Contested  Election,  the  Over- 
land Route,  the  Ticket  of  Leave  Man,  Anne  Boleyn, 
and  Joan  of  Arc.  He  may  perhaps  be  regarded  as 
the  first  dramatist  of  his  time,  so  far  as  general  ap- 
preciation goes ;  and,  if  his  chief  concern  was  the  con- 
struction of  a  popular  acting  play,  his  dramas  possess 
at  the  same  time  considerable  literary  excellence, 
while  the  characters  are  clearly  and  consistently  drawn, 
and  the  dialogue  is  natural,  yet  nervous  and  pointed. 
In  his  blank  verse  historical  dramas,  such  as  Anne 
fiofeyn  and  Joan  of  Arc,  he  was  not  so  successful. 
Taylor  was  also  a  very  frequent  contributor  to  the 
light  magazine  literature  or  the  day.  In  1872  he 
withdrew  from  public  life,  and,  on  the  death  of  Shirley 
Brooks  in  1873,  he  became  editor  of  Punch.  He  oc- 
casionally appeared  with  success  in  amateur  theatri- 
cals, more  especially  in  the  character  of  Adam  in  As 
You  Like  It  and  of  Jasper  in  A  Sheep  in  Wolf's 
Clothing.  He  had  some  talent  for  painting,  and  for 
many  years  was  art  critic  to  the  Times.  He  died  at 
Lavender  Sweep,  Wandsworth,  12th  July,  1880. 

Apart  from  the  drama,  his  chief  contribution*  to  litera- 
tarc  are  his  biographies  of  painters,  vis. :  Autobiography  of 


B.  P..  Haydon  (1853);  Autobiography  and  Correspornaenot •/ C. 
R.  Leslie,  B.A.  (1859);  and  Life  and  Time*  of  Str  Jothua  Bey- 
noldi  (1865),  which  had  been  left  in  a  very  incomplete  stst« 
by  Mr.  Leslie.  His  Historical  Dramas  appeared  in  one  vol- 
ume in  1877.  He  also  edited,  with  a  memorial  preface,  Pr% 
Sketches  from  a  Vanished  Hand,  selected  from  Papers  of  the  kit 


TAYLOR,  Zachaby1  (1784-1850),  president  of 
the  United  States,  was  born  in  Orange  county,  Vir- 

Crinia,  November  24,  1784.  He  entered  the  army  as 
leutenant  in  1808,  and  rose  to  the  rank  of  major  in 
the  war  with  Great  Britain  which  followed.  At  tbt 
outbreak  of  the  Mexican  War  he  was  in  command  of 
the  American  forces  in  Louisiana  and  Texas,  and  wis 
directed  to  make  the  advance  into  the  disputed  terri- 
tory which  brought  on  the  war.  Beating  the  Mexicans 
in  two  battles,  he  followed  them  into  Mexico,  and 
there  defeated  Santa  Anna  in  the  crowniDg  battle  of 
his  campaign,  Buena  Vista  (1847).  Dissatisfied  with 
his  treatment  by  the  administration,  he  resigned  and 
returned  to  the  United  States,  where  the  Whig  party 
nominated  him  and  elected  him  president  (1848).  The 
struggle  over  the  question  of  the  admission  of  slaver; 


to  the  territory  taken  from  Mexico  occupied  his  tern 
of  office,  and  he  died  at  Washington.  July  9,  185a 

TCHAD,  Tbad,  or  Chad,  Lake.  See  Africa, 
vol  i.,  p.  229,  and  Soudan. 

TCIIEREMISSES,  or  Cheremisshj.  See  Fin- 
land, vol.  ix..  p.  191,  and  Russia,  vol.  xxi.,  pp.  87-89. 

TCHERKASY  (Polish  Czerkasy),  a  district  town 
of  Russia,  in  the  government  of  KiefF,  and  90  miles 
by  rail  to  the  southeast  of  Kieff,  on  the  right  bank  of 
the  Dnieper.    It  is  poorly  built,  mostly  of  wood  ;  the 

Stipulation  has  rapidly  increased  lately,  and  has 
oubled  since  1846,  reaching  15,740  in  1883.  There 
are  now  two  gymnasiums  for  boys  and  girls,  and  sev- 
eral lower  schools.  The  inhabitants  (Little  Russian) 
are  mostly  employed  in  agriculture  and  gardening. 
There  is  a  brisk  export  trade  in  corn,  refined  sugar, 

and  manufactured 


tobacco,  salt,  and  timber ;  raw  sugar 
goods  are  imported,  principally  by  i 


Jewish 


Taylor  was  bom  tn  !  . 
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« [By  current  records  L 
but  the  army  register*  fail  to 
colonel  In  the  Revolutionary  war.  and  removed  In  1<*»  to  u>ui»- 
vllle.  Kentucky,  where  the  distinguished  son  remained  until,  in 
his  24th  year,  he  was  given  a  lieutenant's  commission  In  the  pl»r* 
of  an  elder  brother  who  had  Just  died.  His  reputation  was  made 
in  Indian  warfare,  from  Kort  Harrison,  on  the  Wabash  river.  In 
1812  to  the  batUe  of  Okeechobee  Swamp  In  1837,  by  which.  »rUr 
the  reputations  of  several  of  his  predecessors  bad  been  ruined, 
he  brought  the  8emin3le  war  to  a  conclusion  and  gained  the 
brevet-rank  of  brigadier  general  in  the  regular  army  (see  voL 
xxi.  p.  677,  note).  In  1840  Taylor  removed  to  Baton  Roup,  sm 
was  there  when  the  Texas  troubles  began.  The  current  story  is 
that  Secretary  Marry  wished  Taylor  to  embroil  the  United  suws 
In  a  war  with  Mexico,  by  acting  on  Inferential  instructions**  t" 
crossing  the  Nueces  river.  He  received  positive  orders,  rtsted 
18th  January.  1846.  under  which  he  established  himself  on  the 
Rio  Grande,  and  from  that  time  was  realous  to  promote  the  de- 
signs of  the  Polk  administration.  Acting  with  Corpus  Chrutl  u 
his  base  Taylor  cleared  the  lower  valley  of  the  Rio  Grande  m 
Mexican  troops  at  Palo  Alto  and  Resaca  de  la  Pa! ma.  swept  aa 
Into  the  state  of  Nuevo- Leon,  and  fought  a  scries  of  battles  wblcs 
ended  with  the  capitulation  of  Monterey  on  the  24th  September. 
1846.  His  progress  was  here  Interrupted  by  General  Scott  i  r»n 
paign  from  Vera  Crux,  to  whom  Taylor  hent  his  best  veterans,  itt 
the  21st  February  following, Santa  Anna  assailed  him  with  51,W> 
troops  in  the  raonntain  pass  of  Bnena  Vista,  about  seven  miles 
south  of  Saltillo.  and  was  signally  beaten.  A  few  months  Isier 
Taylor  returned  home,  bearing  the  sobriquet  of  "Old  Rough  sna 
Ready  "  and  designated  by  popular  acclaim  for  the  Presidency 
of  the  CniUnl  States.  The  Whig  party  nominated  him  st  Phllr 
delphla  in  184«,  because  It  had  to  respect  the  public  wish  or  en- 
counterderoat.  But  Henry  Wilson,  of  Massachusetts,  led  *  nu  niter 
of  delegates  from  the  convention,  which,  together  with  the  SW» 
burner  seeeders  from  the  National  Democratic  convention  of  the 
ensuing  August,  formed  the  new  Free-soil  party.  From  the  be- 
ginning of  his  administration  General  Taylor  had  to  confront  tn* 
question  of  slavery  extension,  which  grew  out  of  tbe  acoul«ili"n 
of  territory  from  Mexico,  It  was  held  that  these  acquisitions  own* 
into  the  possession  of  the  United  States  as  free  soil  by  Mexican 
law.  Texas  undertook  to  solve  the  difficulty  by  cUlming  *^ 
erolgnty  in  New  Mexico,  which  pretension  Taylor  denied  ,  aaa 
ordered  anv  Invading  troops  from  Texas  to  be  driven  out  of  the 
territory.  Pending  the  settlement  of  this  trouble  by  Uie  lisj 
compromises  of  1*Y),  Taylor  suddenly  died.  His  son  Kick* m 
was  born  in  Florida,  and  died  on  tbe  12th  April  1S79 havi.i* 
been  a  lieutenant-general  in  the  Confederacy,  and  the  Ustlga> 
ern  commander  to  surrender,  which  he  did  at  Mobile  to  <f*wju 
Canby,  4th  May.  1865.  He  defeated  Ranks  In  his  Red  River  c" 
paign  of  the  previous  year,  and  was  known  as  an  socom 
society  man  In  Europe  as  well  as  In  America.— A*.  KD.l 
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Tcherkasy,  formerly  Tcherkassk,  wu  an  important  town 
of  the  Ukraine  ia  the  15th  century,  and  remained  ro,  under 
Palish  rale,  antil  the  revolt  of  HmelniUki,  when  it  became 
ftee.  When  West  Ukraine  was  taken  again  by  Poland, 
skat  of  its  inhabitants  migrated  to  the  left  bank  of  the 
Dnieper.   It  was  annexed  by  Russia  in  1795. 

TCHERNIGOFF,  a  government  of  Little  Russia, 
od  the  left  bank  of  the  Dnieper,  bounded  by  Moghileff 
and  Smolensk  on  the  N.,  Orel  and  Kursk  on  the  K. , 
Poltava  on  the  S. .  and  Kieff  and  Minsk  on  the  W., 
has  an  area  of  20,233  square  miles.    Its  surface  is  an 
•undulating  plain,  650  to  750  feet  high  in  the  north, 
and  from  370  to  600  feet  in  the  south,  deeply  grooved 
bj  mines  and  the  valleys  of  the  rivers.   In  the  north, 
"beyond  the  Desna,", about  one-third  of  the  area  is 
racier  wood  (which  is  rapidly  disappearing),  and 
marshes  occur  along  the  courses  of  the  rivers  ;  while 
to  ike  south  of  the  Desna  the  soil  is  dry,  sometimes 
sandy,  and  assumes  the  characters  of  a  steppe-land  as 
one  proceeds  southward.    Chalk  deposits  prevail  in 
the  north,  and  Eocene  in  the  south.  The  government 
a  watered  by  the  Dnieper  (which  forms  its  western 
boundary  for  178  miles)  and  its  tributaries  the  Soj 
and  the  Desna.    The  latter,  which  flows  through 
Tchernigoff  for  nearly  350  miles,  is  navigable,  and 
timber  is  brought  down  its  tributaries.   Corn,  linseed, 
timber,  brandy,  hemp,  and  sugar  are  shipped  on  the 
Dnieper,  Soj,  and  Desna,  and  salt  imported.  The 
climate  is  much  colder  in  the  woody  tracts  of  the  north 
than  in  the  south  ;  the  average  yearly  temperature  at 
the  town  of  Tchernigoff  is  44.4°  (January,  23° ;  July, 

The  population,  which  is  rapidly  increasing,  reached 
*.  in  1883.  It  is  chiefly  Little  Russian  (85.6  per  cent.); 

(ritat  Russians  (6.1  per  cent.),  mostly  Raskolniks,  and  White 
Etistians  (5.6  per  cent.)  inhabit  the  northern  districts. 
Jfw»  have  spread  rapidly  since  last  century,  and  now 
number  more  than  45,000.  There  are,  besides,  some  20,000 
in-ruum  as  well  as  Greeks  at  Nyezhin.  Agriculture  iB  the 
principal  occupation  ;  in  the  north,  however,  many  of  the 
inhabitants  art)  engaged  in  the  timber  trade  and  various 
domestic  industries.  Cattle-breeding  is  carried  on  in  the 
central  districts,  and  there  were  in  1883  572,200  horses, 
Ma.300  cattle,  and  948,000  sheep.  Beet  ia  extensively  cul- 
tivated, and  in  1884  2  million  cwts.  of  beet-root  were  deliv- 
ered to  the  thirteen  sugar-works  within  the  government. 
The  culture  of  tobacco  is  also  increasing,  upwards  of  500,000 
cwtt.  being  produced  annnally.  Hemp  is  widely  cultivated 
ia  the  north,  and  the  milder  climate  of  t he  south  encour- 
w<*  gardening.  Bee-keeping  ia  extensively  carried  on  by 
t»*  Raskolniks.  Tar,  pitch,  and  a  large  variety  of  wooden 
■oanufaetures  are  largely  produced  in  the  forest  districts, 
u  alm>  are  woven  fabrics,  felts,  and  leather  wares.  Lime- 
•toee,  grindstones,  china-clay,  and  building  stone  are  quar- 
ried. Manufactures  have  begnn  to  develop  rapidly  of  late ; 
ty  l$t?l  their  yearly  production  reached  £1,340,000  |  $6,512,- 
4001  (£860,000  ($4,179,600]  from  sugar-works  and  distil- 
leries). Trade  ia  active,  especially  since  the  opening  of  the 
railway  between  Kieff  and  Kursk,  which  runs  through 
Tchernigoff.  The  government  is  divided  into  fifteen  dis- 
trict*, the  chief  towns  (with  populations  in  1885)  being 
Tchernigoff  (19,000),  Borzna  (13,700),  Glukhoff  (16,450), 
Goradaya  (3550),  Konotop  (16,420),  Koselets  (4430),  Kro- 
levels  (9190),  Mglin  (10,880),  Novgorod -Syeversk  (8020), 
Sotoiybkoffi (1 1,920),  Nyeahin  (43,020),  Oster  (3550),  Sosnitsa 
MQb  Starodub  (23^90  in  1880),  and  Suraxh  (3770).  A 
namber  of  unimportant  towns  (14  pomdt  and  49  myeitechki) 
femm  municipal  institutions. 

TCHERNIGOFF,  capital  of  the  above  government, 
rtaods  on  the  right  bank  of  the  Desna,  nearly  half  a 
mile  from  the  river,  476  miles  from  Moscow.  Far  re- 
moved from  the  great  channels  of  trade,  its  sole 
importance  is  as  an  administrative  centre.  Its  houses 
»re  poorly  built,  and  the  streets  are  unpaved.  The 
population  (19,000  in  1885,  one-third  being  Jews)  is 
^oust  stationary.  The  ruins  of  its  fortress,  and  the 
*1  cathedrals  of  Preobrazhcnie  and  Borisoglebsk, 
founded  in  the  1 1  th  and  1 2th  centuries,  bear  witness 
the  former  importance  of  the  town.  Numerous 
*mes  scat'ered  about,  and  now  partly  explored,  speak 
»t  tie  battle!  which  caused  its  decay. 


Tchernigoff  is  known  to  have  existed  before  the  intro- 
duction of  Christianity  into  Russia.  In  907  it  is  mentioned 
in  the  treaty  of  Oleg  as  next  to  Kieff,  and  in  the  11th  cen- 
tury it  became  the  capital  of  the  principality  of  Syeversk 
and  an  important  commercial  city.  Tho  Mongolian  invasion 
put  an  end  to  its  growth.  Lithuania  annexed  it  in  the  14th 
century,  but  it  was  soon  seized  by  Poland,  which  held  it 
until  the  17th  century.  The  great  rising  in  1648  rendered 
it  independent  until  1654,  when  tho  Cossacks  accepted  the 
protectorate  of  the  cxars  of  Moscow.    In  1686  it 


TCHERNOMORSK,  a  government  of  Caucasia, 
Russia,  consisting  of  a  narrow  strip  of  land  between 
the  main  Caucasus  chain  and  the  Black  Sea,  formerly 
inhabited  by  the  Adyghe  mountaineers  of  Caucasus. 
This  strip,  protected  by  the  mountains  from  the  cold 
winds  of  the  north,  is  in  respect  of  climate  one  of  the 
most  favored  parts  of  the  Black  Sea  littoral.  Owing 
to  extensive  emigrations  of  its  inhabitant*  to  Turkey 
since  the  Russian  conquest  of  1864.  it  is  very  thinly 

Siopled,  the  population  numbering  but  25,980,  mostly 
ussians,  on  an  area  of  2824  square  miles.    The  steep 
slopes  of  the  Caucasus,  whose  summits  range  from 
2000  to  10,000  feet,  are  furrowed  by  narrow  gorges, 
and  bear  a  luxuriant  vegetation.    The  wild  vine— a 
relic  of  former  gardens— grows  freely  in  the  forests, 
which  are  almost  impassable  on  account  of  the  under- 
wood and  decaying  trees.    The  moist  ness  of  the  at- 
mosphere contributes  to  the  spread  of  the  Caucasian 
I  fever,  which  i'b  characteristic  of  the  littoral.  Notwith- 
j  standing  the  proximity  of  the  mountains  to  the  sea,  a 
road  is  now  being  constructed  along  the  coast,— for 
j  military  reasons. 

Agriculture  is  carried  on,  but  only  in  the  south, — gar- 
dening and  the  culture  of  the  vine  and  tobacco  being  the 
chief  occupations  besides  fishing  and  hunting.  Some  manu- 
factures are  rising  up  at  Novorossiysk  (3330  inhabitants) 
and  Anapa  (5350),  the  two  principal  towns,  which  also  have 
some  foreign  trade.  The  region  is  a  separate  province 
nnder  a  military  governor  residing  at  Novorossiysk,  where 
a  new  harbor  is  being  constructed. 

TCIIISTOPOL,  a  district  town  of  Russia,  in  the 
government  of  Kazan,  90  miles  to  the  southeast  of 
that  town,  on  the  left  bank  of  the  Kama  Before 
1781  it  was  a  mere  village  (Tchistoye  Pole),  founded 
by  runaway  serfs ;  at  present  it  is  extending  rapidly 
and  becoming  an  industrial  town,  with  flour-mills, 
distilleries,  and  a  few  cotton-inills.  The  merchants 
carry  on  a  brisk  trade  in  corn  brought  in  from  the 
fertile  tracts  of  Ufa,  and  shipped  down  the  Kama; 
manufactured  wares  are  imported.  The  population  in 
1883  was  18,200. 

TCHITA,  capital  of  Transbaikalia,  Eastern  Siberia, 
stands  585  miles  east  of  Irkutsk,  on  the  Tchita  river, 
half  a  mile  above  its  junction  with  the  Ingoda.  It 
was  founded  in  1851  ;  and  military  considerations  led 
to  the  selection  of  this  very  small  village  to  be  the 
capital  of  Transbaikalia.  Steamers  on  the  Amur  and 
Shilka  do  not  penetrate  so  far  as  the  upper  Ingoda ; 
they  usually  stay  at  Sryetensk,  320  miles  distant.  But 
the  military  supplies  sent  every  year  from  Transbai- 
kalia to  the  Amur  region  usually  start  from  Tchita, — 
the  forest-covered  hills  on  the  banks  of  the  Ingoda 
supplying  material  for  the  construction  of  the  barges 
(from  100  to  200  in  number)  on  which  these  supplies 
are  carried  as  soon  as  the  melting  of  the  snows  in  the 
mountains  temporarily  raises  the  water  in  the  river  to 
a  sufficient  height.  Tchita  is  built  of  wood,  with  un- 
paved streets  and  wide  open  spaces.  The  dryness  of 
the  Bnriat  steppe  close  by  prevents  snow  from  accumu- 
lating to  any  depth,  even  when  the  cold  is  extreme  ; 
the  merchandise  accordingly  which  is  forwarded  from 
Irkutsk  to  the  Nertchinsk  district  is  brought  to  Tchita 
on  cart 8,  and  is* there  loaded  on  sledges  for  the  con- 
tinuation of  thejourney  down  the  frozen  rivers.  The 
population  of  Tchita  in  1883  was  12,600.  The  in- 
habitants support  themselves  by  agriculture,  bv  trade 
in  furs,  cattle,  hides,  and  tallow,  which  are  bought 
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from  the  Buriats,  and  in  all  kind  of  manufactured 
wares  imported  from  Russia  and  Western  Siberia. 

TEA.  This  important  food  auxiliary,  now  in  daily 
use  as  a  beverage  by  probably  one-half  of  the  popula- 
tion of  the  world,  is  prepared  from  the  leaves  of  one 
or  more  plants  belonging  to  the  natural  order  Tern- 
itromiacece.  The  order  includes  the  well-known  orna- 
mental genus  of  shrubs  Camellia,  to  which  indeed  the 
tea- plants  are  bo  closely  allied  that  by  many  systematic 
writers  they  are  included  in  the  same  genus.  The  tea- 
plants  have  been  cultivated  in  China  for  at  least  a 
thousand  years. 

As  is  commonly  the  case  with  plants  which  have 
Botany.  ocen  'onK  under  cultivation,  there  is  much 
doubt  as  to  specific  distinctions  among  the 
varieties  of  tea.  Under  the  name  of  Thea  sinensis, 
Linnaeus  originally  described  tea  as  a  single  species ; 
but  with  fuller  knowledge  of  the  Chinese  plants  he 
established  two  species,  Then  Bohea  and  Thea  viridis, 
and  it  was  assumed  that  the  former  was  the  source  of 
black  teas,  while  Thea  viriilii  was  hold  to  yield  the 
green  varieties.  In  1843,  however,  Mr.  Robert  For- 
tune found  that,  although  the  two  varieties  of  the 
plant  exist  in  different  parts  of  China,  black  and  green 
tea  are  made  indifferently  from  the  leaves  of  the  same 
plant.  The  tea-plant  is  cultivated  in  China  as  an 
evergreen  shrub,  which  grows  to  a  height  of  from  3 
to  5  feet.  The  stem  is  busby,  with  numerous  and 
very  leafy  branches;  the  leaves  are  alternate,  large 
elliptical,  obtusely  serrated,  veined,  and  placed  on 
short  channelled  foot-stalks.  The  calyx  is  small, 
smooth,  and  divided  into  five  obtuse  sepals.  The 
flowers  are  white,  axillary,  and  slightly  fragrant. — 
often  two  or  three  together  on  separate  pedicels.  The 


Flo.  1  —  Tea-Plant  (7V-i  tinmtU). 

corolla  has  from  five  to  nine  petals,  cohering  at  the 
base.  The  filaments  are  short,  numerous,  and  in- 
serted at  the  base  of  the  corolla  ■  the  anthers  arc  large 
and  vellow,  the  style  trifid,  ami  the  capsules  three- 
celled  and  throe-seeded. 

The  viridis  varieties  are  hardier,  and  possess  larsrer 
and  brighter  green  leaves  than  helone  to  the  Bohea 
variety.  ^  No  strictlv  wild  tea-plants  have  been  dis- 
covered in  China,  but  an  indigenous  tea-tree  {Tt\m 
axsamicn)  is  found  in  Assam,  which  botanists  now  in- 


varieties.  It  differs  in  many  respects  from  the  Chinese 
plants.  The  indigenous  Assam  tea-plant  is  a  tree 
attaining  a  height  of  from  15  to  20  feet,  growing  in 
the  midst  of  dense  moist  jungle  and  in  shady  sheltered 
situations.  Its  leaves  vary  considerably  in  size,  form, 
and  venation,  being  usually  smooth,  thick,  and  leatfu-n 
lanceolate,  ovate  lanceolate,  or  oblong  lanceolate.  They 
are  variously  dotted  with  pellucid  cells  containing  easen 
tial  oil,  and  the  number  of  such  cells  shown  by  the  leaf 
is  held  to  be  an  indication  of  the  quantity  of  tea  it  will 
yield.  The  leaf  of  the  Chinese  plant  never  exceeds  4 
inches  in  length,  while  that  of  the  Assam  tree  reaches 
9  inches  and  upwards.  The  Chinese  plant  is  hardy, 
and  capable  of  thriving  under  many  different  conditions 
of  climate  and  situation  ;  while  the  indigenous  plant 
is  tender  and  difficult  of  cultivation,  requiring  for  it* 

success  a  close,  hot,  moist, 
and  equable  climate.  The 
characteristic  venation  of  the 
leaf  of  the  Chinese  tea-plant 
is  delineated  in  Fig.  2.  In 
minute  structure  the  leaf  pre- 
sents highly  characteristic  ap- 
pearances. The  under  side  of 
the  young  leaf  is  densely  cot- 
ered  with  fine  one-celled  thick- 
walled  hairs,  about  1  mm.  in 
length  and  .015  mm.  in  thick- 
ness. These  hairs  entirely 
disappear  with  increasing  ace. 
The  structure  of  the  epider- 
mis of  the  under  side  of  the 
leaf,  with  its  contorted  cells, 
is  represented  (X  100)  in 
Fig.  3.  A  further  charac- 
teristic feature  of  the  cellular 
structure  of  the  tea-leaf  is 
the  abundance,  especially  in 
grown  leaves,  of  large,  branch- 
ing, thick -walled,  smooth 
cells  (idioblasts),  which,  al- 
though they  occur  in  other 
leaves,  are  not  found  in  suet 
as  are  likely  to  be  confounded 
with  or  substituted  for  tea. 
The  minute  structure  of  the  leaf  in  section  is  iDaf- 
trated  in  Fig.  4. 

The  cultivated  varieties  of  tea,  being  comparatiTely 
hardy,  possess  an  adaptability  to  climate  g  tf 
excelled  among  food  plants  only  by  the  powu. 
wheat.  The  limits  of  actual  tea  cultivation 
extend  from  39°  N.  lat.  in  Japan,  through  the  tropics, 
to  Java,  Australia,  Natal,  and  Brazil  in  the  southern 
hemisphere.  The  tea-plant  will  even  live  in  the  open 
air  in  the  south  of  England,  and  withstand 


Fig.  2.— Tea- Leaf—  full  alio. 


Fig.  3  —  Epidermis  of  Tea-Leaf  (under  aide). 

X  1W. 


amount  of  frost,  when  it  receives  sufficient  summer 
heat  to  harden  its  wood.    But  comparatively  few  «• 


cline  to  regard  as  the  parent  species  of  all  cultivated  gions  arc  suited  for  practical  tea-growing. 
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A  rich  and  exuberant  growth  of  the  plants  is  a  first 
essential  of  successful  tea  cultivation.  This 
is  only  obtainable  in  warm,  moist,  and  com- 
paratively equable  climates,  where  rains  are 
frequent  and  copious.  The  climate,  indeed,  which 
favors  tropical  profusion  of  jungle  growth — still  steam- 
ing beat — is  that  most  favorable  for  the  cultivation  of 
tea,  and  such  climate,  unfortunately,  is  most  prejudi- 
cial to  the  health  of  Europeans.  It  was  formerly  sup- 
posed that  comparatively  temperate  latitudes  ana  steep 
uoping  ground  afforded  the  most  favorable  situations 
fur  tea- plan  ting,  and  much  of  the  disaster  which  at- 
tended the  early  stages  of  the  tea  enterprise  in  India 
is  traceable  to  this  erroneous  conception.  Tea  thrives 
beat  in  light  friable  soils  of  good  depth,  through  which 
water  percolates  freely,  the  plant  being  specially  impa- 
tient of  marshy  situations  and  stagnant  water.  Undu- 
lating well-watered  tracts,  where  the  rain  escapes  freely, 


through  Te*-Lc»r. 


yet  without  washing  away  the  soil,  are  the  most  valu- 
able for  tea  gardens.  As  a  matter  of  fact,  many  of 
the  Indian  plantations  are  established  on  hill  sides, 
after  the  example  of  known  districts  in  China,  where 
bill  slopes  and  odd  corners  are  commonly  occupied  with 
tea- plank*. 

According  to  Chinese  legend,  the  virtues  of  tea 
(cha,  pronounced  in  the  Amoy  dialect  U, 
BUtorj.  whence  the  English  name)  were  discovered 
by  the  mythical  emperor  Chinnung,  2737 
B.c,  to  whom  all  agricultural  and  medicinal  knowl- 
edge is  traced.  It  is  doubtfully  referred  to  in  the 
book  of  ancient  poems  edited  by  Confucius,  all  of 
which  are  previous  in  date  to  550  B.c.  A  tradition 
(lists  in  China  that  a  knowledge  of  tea  travelled 
eastward  to  and  in  China,  having  been  introduced 
543  a. D.  by  Bodhidharma,  an  ascetic  who  came  from 
India  on  a  missionary  expedition,  but  that  legend  is 
also  mixed  with  mythical  and  supernatural  details. 
But  it  is  quite  certain,  from  the  historical  narrative  of 
Lo  Yu,  who  lived  in  the  Tang  dynasty  (618-906  A.D.), 
that  tea  was  already  used  as  a  beverage  in  the  6th  cen- 
tury, and  that  during  the  8th  century  its  use  had  be- 
come so  common  that  a  tax  was  levied  on  its  consump- 
tion in  the  1 4th  year  of  Tih  Tsung  ( 793).  The  use  of 
tea  in  China  in  the  middle  of  the  9th  century  is  known 
from  Arab  sources  ( Reinaud,  Relation  •/» i Voyages,  1845, 
p.  40).  From  China  a  knowledge  of  tea  was  carried 
into  Japan,  and  there  the  cultivation  was  established 
about  the  beginning  of  the  13th  century.  Seed  was 
brought  from  China  oy  the  priest  Miyoye,  and  planted 
first  in  the  south  island,  Kiuahiu.  whence  the  cultiva- 
tion spread  northwards  till  it  reached  the  high  limit  of 
Vf  N.  To  the  south  tea  cultivation  also  spread  into 
Tung  king  and  Cochin  China,  but  the  product  in  these 
regions  is  of  inferior  quality.  Till  well  into  the  19th 
century  it  maybe  said  that  China  and  Japan  were  the 
oalr  two  tea-producing  countries,  and  that  the  product 
reached  the  Western  markets  only  through  the  nar- 
rowest channels  and  under  most  oppressive  restrictions. 

In  the  year  1826  the  Dutch  succeeded  in  establishing 
tea  gardens  in  Java.  At  an  early  period  the  East  India 
Umpany  of  Great  Britain,  as  the  principal  trade  in 


interested  in  the  question  of  tea  cultivation  in  their 
Eastern  possessions.  In  1788  Sir  Joseph  Banks,  at 
the  request  of  the  directors,  drew  up  a  memoir  on  the 
cultivation  of  economic  plants  in  Bengal,  in  which  he 
gave  special  prominence  to  tea,  pointing  out  the  re- 
gions most  favorable  for  its  cultivation.  About  the 
year  1820  Mr.  David  Scott,  one  of  the  company's  ser- 
vants, sent  to  Calcutta  from  the  district  of  ruich  Behar 
and  Rangpur — the  very  district  indicated  by  Sir  Joseph 
Banks  as  favorable  for  tea-growing — certain  leaves, 
with  a  statement  that  they  were  said  to  belong  to  the 


wild  tea-plant  The  leaves  were  submitted  to  Dr. 
Wallich,  Government  botanist  at  Calcutta,  who  pro- 
nounced them  to  belong  to  a  species  of  CameJJia,  and 
no  result  followed  on  Mr.  Scott's  communication. 
These  very  leaves  ultimately  came  into  the  herbarium 
of  the  Linnean  Society  of  London,  and  have  authori- 
tatively been  pronounced  to  belong  to  the  indigenous 
Assam  tea-plant.  Dr.  Wallich's  attribution  of  this  and 
other  specimens  subsequently  sent  in  to  the  genus  Ca- 
ms! li  a  ,  although  scientifically  defensible,  unfortunately 
diverted  attention  from  the  significance  of  the  dis- 
covery' It  was  not  till  1834  that,  overcome  by  the  in- 
sistance  of  Captain  Francis  Jenkins,  who  maintained 
and  proved  that,  called  by  the  name  Camcttia  or  not, 
the  leaves  belonged  to  a  tea-plant,  Dr.  Wallich  ad- 
mitted "the  fact  of  the  genuine  tea-plant  being  a  na- 
tive of  our  territories  in  Upper  Assam  as  incontro- 
vertibly  proved."  In  the  meantime  a  committee  had 
been  formed  by  Lord  William  Bentinck,  the  governor- 
general,  for  the  introduction  of  tea  culture  into  India, 
and  an  official  had  already  been  sent  to  the  tea  districts 
of  China  to  procure  seed  and  skilled  Chinese  workmen 
to  conduct  operations  in  the  Himalayan  regions.  The 
discovery  and  reports  of  Captain  Jenkins  led  to  the 
investigation  of  the  capacities  of  Assam  as  a  tea-grow- 
ing country  by  Lord  William  Bentinck's  committee. 
Evidence  of  the  abundant  existence  of  the  indigenous 
tea- tree  was  obtained  ;  and  the  directors  of  the  East 
India  Company  resolved  to  institute  an  experimental 
establishment  in  Assam  for  cultivating  and  manufac- 
turing tea,  leaving  the  industry  to  be  developed  by 
private  enterprise  should  its  practicability  be  demon- 
strated. In  1836  there  was  Bent  to  London  1  lb  of  tea 
made  from  indigenous  leaves  ;  in  1837  5  lb  of  Assam 
tea  was  Bent;  in  1838  the  quantity  sent  was  twelve 
small  boxes,  and  ninety-five  boxes  reached  London  in 
1839.  In  January-,  1840,  the  Assam  Company  was 
formed,  and  thenceforward  the  cultivation  of  tea  in 
India  was  carried  on  as  a  private  commercial  under- 
taking. The  tea  districts  of  India  include,  in  the 
order  of  their  priority,  Assam,  Dehra  Dun,  Kumaun, 
Darjiling,  Cachar,  Kangra,  Hazaribagh,  Chittagong, 
Tarai,  and  the  Nilgiris  (Madras). 

Attempts  were  repeat cdly  made  to  introduce  tea  cult- 
ure in  Ceylon,  under  both  Dutch  and  British  authority. 
No  permanent  success  was  attained  till  about  1876, 
when  the  disastrous  effects  of  the  coffee-leaf  disease 
induced  planters  to  give  serious  attention  to  tea. 
Since  that  period  the  tea  industry  has  developed  in 
Ceylon  with  marvellous  rapidity,  and  it  has  every 
prospect  of  taking  the  first  rank  among  Singalese  pro- 
ductions. Tea-planting  has  also  been  successfully 
established  in  Natal.  But  beyond  the  regions  above 
enumerated  the  industry  has  never  taken  root.  It  has 
been  tried  in  the  West  Indies,  the  Southern  States  of 
America,  Brazil,  Australia  and  the  south  of  Europe ; 
but  cheap  labor  is  a  tine  qua  non  of  success.  Tea  can 
be  picked  in  China,  and  the  British  East  Indies  for 
two  or  three  pence  a  day  of  wages,  and  it  is  on  such 
exceedingly  moderate  outlay  that  the  margin  of  profit 
depends. 

Tea  is  more  or  less  cultivated  for  local  consumption 
In  all  province*  of  China  except  the  extreme 
north,  but  the  regions  from  which  it  is  exported    Te*  Indus- 
are  embraced  within   the  provinces  in  the  n*3„? 
southeast — Kwang-tung,  Fuh-keen,  Keang-se, 
Che-keang,  Keang-su,  and  Gan-hwur.  Black-tea 
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facture  belongs  to  the  more  southerly  portion  of  these 
regions,  the  green-tea  country  lying  to  the  north.  The 
method*  employed  in  cultivating  the  plants  and  In  making 
tea  in  China  differ  widely  in  various  districts,  and  the  teas 
retained  for  native  use — especially  the  high-class  fancy  teas 
which  are  never  seen  abroad,  and  would  probably  not  bear 
exportation — undergo  special  manipulation.  The  teas  ex- 
ported are  of  three  principal  classes — black  tea,  green  tea, 
and  brick  tea. 

In  cultivation,  the  young  plants  are  not  ready  for  picking, 
till  they  are  three  years  old,  by  which  time 
Cultivation,  they  should  be  well  established,  throwing  out 
young  shoots  or  "  flushes  "  with  vigor  and  pro- 
fusion. It  is  these  tender  shoots,  with  leaf-buds  and  ex- 
panding leaves,  which  alone  are  gathered  for  tea  manufac- 
ture, and  the  yonnger  the  leaf-bud  the  better  is  the  quality 
of  the  tea.  According  to  Chinese  statements  there  are  four 
gatherings  of  Icavos  in  the  year.  The  first  is  made  early 
in  April,  when  the  young  leaf-buds  are  Just  unfolding,  and 
these,  covered  below  with  their  fine  silky  hairs,  are 
taken  for  making  pekoe  or  young  hyson.  The  second 
gathering  takes  place  about  the  beginning  of  May,  another 
in  July,  and  the  fourth  in  August  and  September.  On  each 
succeeding  occasion  the  product  is  less  fragrant  and  valu- 
able, and  the  final  gathering  is  said  to  consist  of  large 
leaves  of  little  value.  These  statements  do  not,  however, 
accord  with  Indian  experience. 

The  following  brief  outline  of  the  Chinese  tea-making 
processes  is  given  by  Mr.  Ball  (Cultivation  and  Manufacture 
of  Tea) : 

"The  leaves  of  black  tea  are  exposed  to  the  ran  and  air  on 

circular  trays  and  treated  as  hay,  during  which 
Black  taa.     an  incipient  saccharine  fermentation  is  supposed 

to  take  place  in  conjunction  with  a  volatile  oil. 
Various  modifications  of  flavor  are  thus  produced  by  the  man- 
agement of  this  fermentation :  a  lorn  of  tannin  takes  place  by  the 
conversion  of  part  of  the  tannic  acid  into  sugar.  During  this 
change  the  leaves  become  flaccid,  and  slightly  tinged  or  spotted 
with  red  or  brown  coloring  matter,  and  give  out  a  peculiar  odor, 
approximating  to,  or,  as  some  think,  identical  with,  the  odor  of 
tea.  A  certain  change  in  this  odor  is  carefully  watched  by  the 
workmen,  this  being  an  indication  that  the  roasting  must  not  be 
delayed.  It  Is  not  necessary  to  wait  till  the  leaves  are  spotted 
with  red.  They  are  then  roasted  in  an  iron  vessel,  and  after- 
wards rolled  with  the  hands,  to  express  their  Juices.  The  roast- 
ing and  rolling  are  repeated  so  long  as  any  Juices  can  be  ex- 
pressed from  the  leaves  in  the  act  of  rolling.  Finally,  they  are 
dried  In  sieves  placed  over  a  charcoal  Are  In  drying  tulies,  dur- 
ing which  the  leaves  are  occasionally  taken  from  the  fire,  and 
turned  until  completely  dried.  It  is  In  this  last  stage  of  the  pro- 
cess that  the  leaves  turn  black,  though  this  change  of  color  Is 
mainly  due  to  the  process  of  manipulation  previously  to  roasting, 
and  not  to  the  action  of  heat." 
"The  leaves  of  green  tea  are  roasted  also  in  an  Iron  vemel,  but 

as  soon  as  gathered,  without  any  previous  manlpu- 
Qreen  tea.    lation,  all  heating  or  fermentation  of  the  leaves 

being  studiously  avoided ;  they  are  then 
rolled  as  black  tea,  and  Anally  dried  in  the  same  vessel 
In  which  they  have  been  roasted,  by  constantly  stirring 
and  moving  them  about.  They  are  also  fanned  to  hasten 
evaporation  and  the  drying  and  formation  of  the  peculiar 
characteristic  color  of  this  tea,  which  It  gradually  acquires 
In  this  process,  and  which  resembles  the  bloom  on  some 
fruits." 

The  color  of  genuine  green  tea  is  entirely  due  to 
the  rapid  drying  of  the  fresh  leaves,  which  prevents 
the  chlorophyll  from  undergoing  any  alteration.  The 
green  tea  sent  out  of  China  is  almost  invariably 
faced  or  glased  with  artificial  coloring  matter,  prin- 
cipally with  a  powdered  mixture  of  gypsum  and  Prus- 
i  blue. 


flowers  and  left  in  a  heap  till  the  tea  is  fully  impregnated 
with  the  odor,  when  the  two  substances  are  separated  by 
sifting,  and  the  tea  so  scented  is  immediately  packed  and 
excluded  from  the  air. 

Brick  tea  is  the  special  form  in  which  tea  is  [ 
use  throughout  the  vast  tracts  of  Central  Asia. 
It  is  made  principally  from  broken  leaves, 
'  stalks,  and  fragments  of  large  leaves,  com- 
pressed into  blocks  of  various  sixes.   The  bricks  an  of 
various  degrees  of  compression,  some  being  lightly  squeezed 
I  into  a  loose  mass  and  sewed  up  in  cowhide  bags,  while 
i  others  form  compact  resonant  cakes,  in  which  all  trace  of 
|  the  original  lea/  structure  is  lost,  with  gilt  characters  im- 
pressed in  their  surface.    Brick  tea  is  much  in  demand 
over  an  area  greater  than  the  whole  of  Europe,  and  by 
many  tribes  it  is  stewed  with  milk,  salt,  and  butter  or  other 
fat  and  eaten  as  a  vegetable.   The  Russian  factors  estab- 
lished in  Hoo-pih  prepare  two  sices  of  brick  tea,  which  they 
send  off  in  great  quantities  through  the  Kalgan  Oat*  of  the 
Oreat  Wall. 

Under  European  supervision  the  cultivation  and  especi- 
ally the  manufacture  of  tea  have  in  India  under- 
gone remarkable  improvements.  Indeed,  the  Teatndu*- 
traditional  and  empirical  teaching  and  pro-  trylnlndU. 
ceases  of  China  proved  a  most  serious  stum- 
bling block  to  the  progress  of  the  tea  industry  under 
Western  auspices.  The  tea-plants  now  cultivated  in  India 
are  of  throe  principal  classes — the  indigenous  Assam,  th« 
Chinese,  and  a  hybrid  between  the  two.  By  much  eras- 
ing and  intermixture  the  gradations  from  one  extreme 
to  the  other  are  almost  imperceptible.  The  best  qualities 
of  black  teas  are  made  from  indigenous  and  higtxisM 
hybrid  plants,  but  these  are  comparatively  tender  sod 
require  a  close  humid  climate.  The  hardiness  of  the  Cai- 
nese  plants  is  their  most  importantcharacter,  for.  favorably 
situated,  the  Assam  plant  gives  a  larger  yield  of  delicate 
young  leaf  during  the  season  than  any  other. 

In  favorable  circumstances  the  tea-plant  "flushes"  or 
sends  forth  a  fresh  crop  offender  young  shoots 
from  twenty  to  twenty-five  times  in  the  course  Pictlaj 
of  its  growing  and  picking  season  of  about  nine 
months.  The  average  annual  yield  per  plant  is  very  vari- 
able, but  may  be  stated  at  about  one-fifth  of  a  lb  of  finished 
tea ;  and,  as  each  acre  of  a  garden  holds  1500  to  1600  matan 
plants,  theyinld  per  acre  may  be  from  300  to  350  lb  per 
annum.  The  diagram  (Fig.  5)  from  Col.  Moneys  valuable 
practical  treatise  on  the  Cultivation  and  Manufacture  of  Tm 
illustrates  the  method  in  which  a  flnsh  or  shoot  is  picked, 
and  the  portions  which  go  to  make  special  classes  of  tea. 
The  lines  in  the  diagram  show  the  points  at  which  the 
shoot  may  be  picked,  and  it  is  important  that  the  lowest 
leaf  taken  should  be  so  nipped  off  as  to  leave  the  bud  in  its 


The  names  distinguishing  commercial  qualities  of 
tea  are  almost  entirely  of  Chinese  origin. 
Commercial  In  general  they  indicate  a  gradation  of 
varieties.  qualities  from  the  fine  and  delicate  pro- 
duct of  the  young  leaf-bud  up  to  the  hard 
and  woody  expanded  and  partly-grown  leaf.  The 
following  list  represents  the  ordinary  series  of  quali- 
ties, beginning  with  the  finest: 

Black  Tea. — Flowery  pekoe,  orange  pekoe,  pekoe, 
pekoe  sonchong,  souchong,  congou,  bohea. 

Ore**  Tea.— Gunpowder,  imperial,  hyson,  yonng  hyson, 
hyson  skin,  caper. 

Of  these  names,  pekoe  is  derived  from  pak-ha  (white 
hairs),  the  pekoes  showing  the  fine  dowuy  tips  of  the  yonng 
buds;  souchong  is  from  tiaou-chung,  little  plant  or  sort; 
congou  \kung-fu),  labor;  bohea  (iru-i),  the  mountains  in 
Fuh-keen,  the  centre  of  the  black  tea  country ;  and  hyson 
(yv-Uien),  before  the  rains, or  tu-chun,  flourishing  spring. 
Many  other  names  occur  in  the  trade  denoting  teas  of 
special  qualities  or  districts,  such  as  oolong  (black  dragon) 
and  twankay,  from  the  district  of  that  name  in  the  prov- 
ince of  Keang-su.  Soented  teas  also  form  a  special  class 
of  Chinese  produce.  In  scenting  the  finished  tea,  either 
black  or  green  is  intimately  intermixed  with  odoriferous 


axil  uninjured  on  the  branch,  as  from  it  the  next  flush  will 
then  develop.  The  three  leaves  at  the  growing  point  (a,  t, 
cl  yield  pekoe,  and  tho  whole  shoot  down  to  and  including 
/  gives  pekoe  souchong.  In  the  order  of  their  age,  tbe  in- 
dividual leaves  manufacture  into  a  flowery  pekoe,  •  orange 
pekoe,  c  pekoe,  d  pekoe  souchong, «  souchong,  and  /conrou 
Were  the  flush  further  developed  another  leaf  might  be 
token,  which  would  be  classed  as  bohea,  but  that  is  not  a 
quality  recognised  by  Indian  growers.  It  is  not,  however, 
the  practice  to  pick  or  treat  leaves  separately,  the  whole 
flnsh  being  manipulated  together,  and  the  tea  is  only  separ- 
ated into  qualities  by  sifting  after  the  manufacturing  pro- 
sses  have  been  completed. 

The  manufacture  of  black  tea  is  found  to  be  an  essentiallr 
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employed  by  the  Chi- 
ous,  and  several  of 
which  balk  largely  in 
it  to  found,  can  with 
advantage  be  supplanted  by  mechanical  agency, 
whole  object  of  the  black-tea  manufacture  is  to  fer- 
ment, roll,  sod  dry  the  leaf,  and  for  that  purpose  the  leave* 
mndergo  (1)  withering,  (2)  rolling,  (3;  fermenting,  and  (4) 
firing  or  dholiug.  Between  the  fermenting  and  the  firing 
it  is  desirable  to  expose  the  leaves  to  the  direct 
or  thereby.   This  cannot  always  be 

leaves  after 


as  it  is  impossible  to  keep  the  fermented 
attained  their  proper  state; 
lit  is  always  attained  in  bright 
to  expose 


the 
it  is 


The  fresh  leaves  from  the  garden,  as  they  are  brought  in 

by  beit 


to  the  factory,  are  withered  by  being  spread  evenly  over 
square  wicker-work  trays— leaf  challaniee  —  thickly  or 
thinly  as  the  weather  to  hot  or  cool.  Thus  they  are  left 
exposed  to  the  air  till  they  become  quite  soft  and  flaccid, 
folding  together  when  pressed  in  the  hand  into  a  clammy 
mass  without  crackling  or  rebound.  In  clondy  or  rainy 
weather  it  becomes  necessary  to  wither  by  tnachiue,  acting 
oo  the  leaves  with  artificially  dried  and  heated  air.  With- 
rring  is  a  preliminary  to  rolling,  in  which  the  flaccid 
velvety  leaves  are  kneaded,  twisted,  and 


over  a  table  till  the  whole 
by  the  exudation  of  juice, 
making  that  juice  is  squeezed  out  of  the 
« most  carefully  lapped  up  and  absorl 
mass.  In  hand-rolling  as  much  as  can  be 
two  hands  to  operated  on,  and  passed  from  man  to 
sIodr  the  table  till  fully  worked,  when  it  to  made  up  into  a 
compressed  ball  and  so  put  aside  for  fermenting.  This  pro- 
<mm  is  the  distinguishing  feature  of  black-tea  making,  and 
ou  its  sufficient  accomplishment  depeuds  much  of  the  char- 
acter and  quality  of  the  tea  made.  The  progress  of  the  fer- 
mentation must  be  carefully  watched,  and  at  the  point 
when  by  the  color  it  is  known  to  be  sufficiently  advanced 
the  tea  is  in  favorable  weather  sunned  by  exposure,  thiuly 
spread  out  to  the  sunlight,  for  about  an  hour.  It  to  imme- 
diately thereafter  fired,  cither  by  the  fumes  of  burning 
charcoal  or  by  a  current  of  dried  and  heated  air  from  one  of 
the  namerourt  machines  now  in  use.  With  this  single  firing 
the  process  is  completed,  and  the  tea  so  fiuished  is  sifted  by 
machinery  into  commercial  qualities  according  to  the  size 

For  the  entire  range  of  manufacturing  operations  numer- 
ous forms  of  machinery  and  mechanical  devices  have  been 
adapted  and  introduced  in  Indian  gardens,  so  that,  apart 
from  picking  the  leaves,  tea  inakiug  has  become  practically 
a  factory  industry. 

The  manufacture  of  green  tea  is  comparatively  little  pros- 
0      tea.    ecuted  'n  India.   In  En  rope  the  demand  has 
greatly  fallen  away,  and  though  the  consump- 
tion is  considerable  in  the  United  States,  the  supply  to  prin- 
cipally drawn  from  Japan,  where  its  preparation  to  exten- 
sively  practiced.  The  manufacture  as  carried  on  in  the 
Northwestern  Provinces  resolves  itaelf  into  a  rapid  rolling 
and  drying  of  the  leaf.  Without  permitting  the  leaves  to 
wither  after  gathering,  they  are,  if  free  from  moisture,  at 
once  by  exposure  to  a  brisk  heat  sweated  and  softened  for 
rolling.   They  are  then  without  delay  rolled  as  in  black- 
tea  manufacture,  next  spread  out  in  the  sun  till  they  take 
a  blackish  tinge,  then  again  rolled,  and  this  rolling  and  ex- 
posure may  be  repeated  yet  a  third  time.   When  the  roll- 
ins  is  completed  the  tea  is  placed  in  a  highly  heated  pan, 
to  which  it  to  stirred  about  briskly  till  the  whole  mass  be- 
comes too  hot  to  be  worked  by  band.  Then  it  to  tightly 
packed  in  a  strong  canvas  bag,  in  which  it  is  beaten  by  a 
heavy  flat  stick  to  consolidate  it,  and  in  this  condition  left 
for  a  night.  Next  day  it  to  fired  off  in  a  pan,  beginning  with 
a  high  heat,  which  to  gradually  reduced  during  the  nine 
hours  or  thereby  of  the  operation,  an  incessant  stirring 
and  tossing  being  kept  up  the  whole  time.   During  this  fir- 
toe  on*  the  green  color  of  the  tea  to  developed  ;  and  Indian 
rreen  tea  never  owes  any  of  its  color  to  "  facing  "  with  for- 
eign substances. 
The  qualities  of  a  sample  of  tea  and  its  commercial  value 
can  only  with  accuracy  be  determined  by  actual 
infusion  and  trial  by  a  skilled  tea-taster.  Cer- 
tain general  and  external  appearances  which 
indicate  the  class  of  a  tea  arc  obvious  enough  ; 
hot,  although  a  pekoe  may  be  readily  distinguished  from 
a  souchong,  the  souchong  of  certain  planters  or  districts 
nay  be  more  valuable  than  other  pekoes.    While  It  is  im- 
pmsible  to  define  the  conditions  which  determined  the 
'"tumercial  value  of  an  ordinary  black  tea,  Col.  Money 
ays  down  the  following  rules :  the  darker  the  liquor  the 
Krooger  the  tea,  and  the  nearer  the  approach  of  the  infused 


WOie* 


leaf  to  a  uniform  salmony  brown  the  purer  the 
Black  tea  of  good  quality  should  in  Infusion  yield  a  < 
bright  brown  liquor  emitting  a  subdued  fragrance, 
in  taste  it  should  be  mild,  bland,  and  sweetish,  with  ass 
agreeable  astringency.    Oreen  tea  yields  a  li| 
liquor  of  high  fragTanoe,  but  thin, 


rasping  in  tawte  as  compared  with  black  tea. 
The  chemical  < 


entsof  tea  leaves  are  essential  oil,, 
theine,  tannin,  boheic  acid,  quercetin,  querci- 
tannic  acid,  gallic  acid,  oxalic  acid,  gum,  chlo-  Chemistry, 
rophyll,  resin,  wax.  albuminoids,  coloring 
matters,  cellulose,  and  mineral  ash.  Of  these  the  first  threw 
—essential  oil,  theine,  and  tannin— are  of  importance  in 
the  infused  beverage.  Theessential  oil,  on  which  the  flavor 
of  the  tea  depends,  is  present  to  the  extent  of  from  0.6  to  1 
per  cent.  Theine  (CsH.oNsOi)  is  an  alkaloid  identical  with 
the  caffeine  obtained  from  coffee,  and  it  is  remarkable  thai 
the  same  substance  is  yielded  by  the  mate  or  Paraguayan, 
tea  and  the  guarana  of  South  America,  and  by  the  kola  not 
of  Central  Africa.  The  theobromine  of  cocoa  is  also  clowjl  j 
allied  to  theine,  and  the  characteristic  components  of  the 
extract  of  meat  similarly  show  certain  points  of 
with  these  stimulant  bodies.  To  the  taunln  of  tea  it 
to  due  what  to  known  as  the  strength  of  the  tea. 
n  recently  examined  a  number  of 
In  regard  to  the  proportions  of  theim 
to  the  dependence  of  I 
on  the  time  of  infusion.  The  geuen 
Chinese  tea  yields  more  theine  and  less 
Indian  tea,  and  that  in  both  cases  10  minutes'  infusion  ex- 
tracts practically  all  the  theine.  Longer  infusion  adds  only 
to  the  tannin  that  passes  into  the  solution,  and  asexcesB  of 
tannin  impedes  digestion,  prolonged  infusion  is  hurtful  and 
ought  to  be  av 


Volatile  oil. . 
Chlorophyll. 

Wax  

Resin  -  

Gum  

Tannin 

Theine'  .... 

Extractive  matter... 

Coloring  matter  

Albumen  

Woody  fibre  


Hyson. 
Green. 

Congou. 
Black. 

0.79 

0.60 

2.22 

1.84 

0.28 

0.00 

2.22 

3.64 

7.28 

17. 80 

12.88 

0.43 

0.46 

22.N0 

21.36 

z\.tx> 

19.12 

3.00 

2.80 

17.08 

28.32 

9S.7B* 

98.30« 

The  quantitative  composition  of  tea  to  of  course  subject 
to  great  variation.  The  analyses  by  Mulder  given  in  the 
above  table  furnish  a  general  idea  or  the  proportion  of  con- 
stituents, 

A  series  of  investigations  into  a  large  number  of  teas  has 
been  carried  out  by  Mr.  G.  W.  Wigner  ( Pharm.  Jour.,  3d 
series,  vi.  S61, 281,  402).  In  tea  as  imported  he  found  large 
proportions  of  moisture  which  could  be  expelled  on  expos- 
ore  to  a  temperature  of  212°  F.  In  a  range  of  thirty-five- 
samples  the  average  moisture  was  equal  to  7.67  per  cent., 
the  lowest — In  a  Chinese  young  hyson — being  4.84,  while  ie 
several  congous  it  exceeded  10  per  cent.  The  ash  in  sixty- 
seven  specimens  of  ordinary  and  special  (undried)  teas  he 
found  to  average  5.78  per  cent.,  the  maximum  being  7.0K 
and  the  minimum  5.17;  and  of  that  ash  54.50  per  cent,  was 
soluble  in  wster.  The  proportion  of  extractive  substances) 
in  twenty-four  teas  varied  from  26.15  in  a  congou  to  44  ^& 
in  Moynne  young  hyson.  The  total  average  nitrogen  froze 
sixty  green  teas,  slightly  faced,  was  3.76,  from  si: 
teas  3.28,  from  six  Asaain  teas  3.64,  and  from 
haves  3JB0  per  cent. 

So  long  as  the  Western  world  remained  almost  ( 
dependeut  on  China  for  Its  tea  supply,  adulter- 
ation was  rampant  and  multiform  in  the  trade. 
Especially  among  green  and  fancy  teas  there 
watt  scarcely  such  a  thing  as  an  unsophisticated  sample  te 
be  obtained.  The  Chinese  were  also  expert  In  fabricating: 
an  artificial  gunpowder — appropriately  kuown  as  "lie  tee," 
— which  consisted  of  the  sweepings  of  tea  warehouses  art- 
fully made  up  with  a  paste  of  rice  water.  Paddy  bosks 
and  many  kinds  of  leaves  faced  with  China  clay,  i 
catechu,  and  black  lead  also  found  their  way  abut 
into  tea.  On  the  European  side,  exhausted  leaves 
again  dried,  impregnated  with  catechu  and  gum,  and  1 
up  to  do  duty  as  fresh  tea,  and  the  leavea  of  numt 

i  The  theine  is  certainly  underrated :  more  recent  obsenrstm 
obtain  from  1.8  to  3  percent.,  and  occasionally  more. 
•  The  mineral  salt*  (ash)  partly  Included  In  these  totals 

~1  6.24  respectively. 
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plants — sloe-thorn,  hawthorn,  willow,  beech,  plane,  Epilo- 
friuiu  angtutifolium,  etc. — were  freely- worked  up  as  tea. 
Adulterated  tea  is  now,  however,  comparatively  rare,  largely 
owing  to  the  watchfulness  of  the  customs  authorities. 
Moreover,  as  it  is  nearly  as  cheap  to  make  tea  from  the 
leaves  of  the  tea- plant  as  from  those  of  any  other  herb,  there 
is  not  much  incentive  to  substitute  the  false  for  the  real. 
At  a  very  early  period  in  the  European  history  of  tea  the 
probable  effects  of  its  use  on  the  health  and 
morals  of  the  population  attracted  jealous  at- 
tention, and  a  great  deal  was  written,  mostly 
in  a  hostile  sense,  on  the  subject.  In  1678  we 
find  Mr.  Henry  Savile  writing  to  his  uncle,  Mr. 
Joventry,  in  sharp  reproof  of  certain  friends  of 
his  "  who  called  for  tea  instead  of  pipes  and  bottles  after 
dinner, — a  base  unworthy  Indian  practice,  which  I  must 
ever  admire  your  most  Christian  family  for  not  admitting." 
And  he  adds,  with  an  audible  sigh,  "the  truth  is  all  nations 
are  growing  so  wicked  as  to  have  some  of  these  filthy  cus- 
toms !  "  Some  of  the  writers,  however,  although  resolute 
for  its  banishment  from  the  caddy,  were  willing  to  give  it 
a  place  in  the  medicine  chest.  "Among  many  other  novel- 
ties," says  a  medical  writer  in  17*22,  "there  is  one  which 
seems  to  be  particularly  the  cause  of  the  hypochondriac 
disorders,  and  is  generally  known  by  the  name  of  tbea,  or 
tea.  It  is  a  drug  which  of  late  years  has  very  much  insinu- 
ated itself,  as  well  into  our  diet  as  regales  and  entertain- 
ments, though  its  occupation  is  not  less  destructive  to  the 
animal  economy  than  opium,  or  some  other  drugs  which  we 
have  at  present  learned  to  avoid."1  Dr.  Lettsom  was  the 
first  medical  writer  who  gave  the  public  a  reasonable  and 
scientific  account  of  the  plant ;  but  even  he  let  the  fear  of 
its  abuse  run  away  with  his  judgment,  asserting  that  "  the 
first  rise  of  this  pernicious  custom  [that  of  drinking  spirits 
to  excess]  is  often  owing  to  the  weakness  and  debility  of 
the  system  brought  on  by  the  daily  habit  of  drinking  tea,; 
the  trembling  hand  seeks  a  temporary  relief  in  some  cor- 
dial, in  order  to  refresh  and  excite  again  the  enfeebled  sys- 
tem, whereby  such  persons  almost  necessarily  fall  into  a 
habit  of  intemperance."*  Jonas  Han  way  (£*tay  on  Tea, 
1756)  was  among  its  most  vigorous  assailants.  "  Men,"  be 
says,  "  seem  to  have  lost  their  stature  and  comeliness,  and 

women  their  beauty  What  8hakespeare  ascribes  to 

the  concealment  of  love  is  in  this  age  more  frequentfy  oc- 
casioned by  the  use  of  tea."  To  these  complaints  echoes 
were  not  wanting,  but  after  awhile  the  tea-drinkers  had  it 
all  their  own  way.  In  the  meantime,  however,  tea  was  not 
without  its  apologists.  To  say  nothing  of  our  own  familiar 
poets  and  essayists,  its  praises  have  been  sung  by  Herrichen 
and  by  Francius  in  Greek  verses,  by  Pechlin  in  Latin  epi- 
grams, by  Pierre  Petit  in  a  Latin  poem  of  five  hundred 
lines,  and  by  a  German  versifier,  who  celebrates,  in  a  fashion 
of  his  own,  its  "burial  and  happy  resurrection."'  Huet, 
bishop  of  A  v ranches,  has  also  paid  his  graceful  tribute4  to 
a  stimulant  to  which,  probably,  no  scholar  was  ever  mora 
indebted,  and  which  he  coutinued  to  enjoy  at  the  age  of 
ninety.  Dr.  Johnson  draws  his  own  portrait  as  "  a  hardened 
and  shameless  tea-drinker,  who  for  twenty  years  diluted 
his  meals  with  only  the  infusion  of  this  fascinating  plant; 
whose  kettle  had  scarcely  time  to  cool ;  who  with  tea 
amused  the  evening,  with  tea  solaced  the  miduight,  and 
with  tea  welcomed  the  morning."* 

Authorities  are  not  yet  by  any  moans  agreed  as  to  the 
exact  physiological  influence  and  value  of  tea.  The  very 
striking  fact  that  theine  is  precisely  the  characteristic  con- 
stituent of  coffee,  mate,  guarana  and  the  kola  nut,  all  sub- 
stances eagerly  sought  after  in  different  quarters  of  the 
globe,  serves  to  show  that  the  alkaloid  satisfies  some  crav- 
ing of  the  human  system,  although  what  its  effect  is  has 
not  yet  been  certainly  determined.  The  quantity  of  theine 
consumed  even  by  the  most  hardened  tea-drinker  is  ex- 
ceedingly minute,  and  there  are  not  wanting  authorities 
who  assert  that  it  is  practically  inert,  an  assertion  surely 
contradicted  by  the  general  instinct  of  the  race.  What  is 
indisputable  about  tea  drinking  is  that  it  forms  an  agree- 
able means  of  imbibing  the  proportion  of  water  necessary 
in  human  nutrition,  which,  being  taken  hot,  communicates 
to  the  system  a  diffused  warm  glow.  Further,  as  used  by 
Western  communities,  it  is  a  medium  of  taking,  in  the  form 
of  sugar  aud  cream,  no  inconsiderable  amount  of  real  nutri- 
ment.  The  other  effects  of  tea  are  more  a  matter  of  general 


«  An  Euay  on  the  Xaturt,  Vee  and  Atmte  o/  Tea.  14, 15. 

•  Lettsom,  Satural  Iluimyqf  tht  Tca-Trrr,  78. 

»  Iter  Thtt  BtgrabniM  und  glxiekliche  Wi€deraufmleAttng[\mt]. 

•  In  the  verses  beginning— 

"  I.  puer,  1,  Theam  con  feat  im  in  pocula  mlsce  ; 
t'rget  non  solitus  lumina  nostra  sopor  ; 
Mensstupet;  obtuste  Unguent  in  corporis  vires: 
Languorem  solvet  vlvida  Tbea  novum."— 
Huetti  Ctmmmtariue  (if  rtbu*  ad  m 

•  Literary  Magazine,  vol.  U..  No.  13  (1757). 


impression  than  of  ascertained  scientific  reality.  Its  vir- 
tues have  nowhere  been  better  summarised  than  by  toe 
earliest  Chinese  writer  on  the  subject,  the  above-mentioned 
Lo  Yu,  who  says,  "  It  tempers  the  spirits  and  harmonitei 
the  mind,  dispels  lassitude  and  relieves  fatigue,  awakens 
thought  and  prevents  drowsiness,  lightens  or  refreshes  the 
body,  and  clears  the  perceptive  faculties."  The  gentle  ex- 
hilaration which  accompanies  the  moderate  use  of  tea  is 
not  followed  by  the  depression  which  succeeds  the  use  of 
alcoholic  stimuli.  Experience  has  proved  that  it  sustain 
the  frame  under  severe  muscular  or  mental  exercise  with- 
out causing  subsequent  exhaustion  and  collapse.  Tes  ii 
frequently  found  to  be  beneficial  to  sufferers  from  nervooi 
headache,  and  it  counteracts  to  some  extent  the  effects  of 
alcohol  and  of  opiates.  Taken  in  excess  it  produces  oerebrtl 
excitement,  sleeplessness  and  general  nervous  irritability. 
The  tannin  contained  in  its  infusions  also  interferes  with 
the  flow  of  the  saliva,  diminishes  the  digestive  activity  of 
the  stomach,  and  impedes  the  sction  of  the  bowels.  In  tail 
view  the  large  quantity  of  strong  tes  used  by  the  poor— 
and  especially  by  the  sedentary  poor, — while  serving  to 
blunt  the  keen  tooth  of  hunger,  must  work  incalculable 

Burners. 

It  is  s  remarkable  fact  that  no  mention  of  tea  is  i 
Marco  Polo,  and  that  no  knowledge  of  the  sub- 
stsnce  appears  to  have  reached  Europe  till  Commerce 
after  the  establishment  of  intercourse  between  and**- 
Portugal  and  China  in  1517.  The  Portuguese,  "*"ot 
however,  did  little  towards  the  introduction  of 
the  herb  into  Europe,  and  it  was  not  till  the  Dutch  estab- 
lished themselves  at  Bantam  early  in  the  17th  century  that 
these  adventurers  learned  from  the  Chinese  the  habit  of 
tea  drinking  and  brought  it  to  Europe. 

The  earliest  mention  of  tea  by  an  Englishman  is  probably 
that  contained  in  a  letter  from  Mr.  Wick  ham,  an  agent  of 
the  East  India  Company,  written  from  Firando  in  Japan, 
on  the  27th  Jnne,  1615,  to  Mr.  Eaton,  another  officer  of  the 
company,  resident  at  Macao,  and  asking  for  "a  pot  of  the 
best  sort  of  chaw."  How  the  commission  was  executed  doe* 
not  appear,  but  in  Mr.  Eaton's  subsequent  accounts  of  ex- 
penditure occurs  this  item — "  three  silver  porringers  to 
drink  chaw  in." 

It  was  not  till  the  middle  of  the  century  that  the  Eng- 
lish began  to  use  tea,  and  they  also  received  their  supplies 
from  Java  till  in  1686  they  were  driven  out  of  the  island 
by  the  Dutch.  At  first  the  price  of  tea  in  England  ranged 
from  £6  to  £10  [$29.16  to  $48.60]  per  lb.  In  the  iferewwi 
Poliiictu,  No.  435,  of  September,  1658,  the  following  adver- 
tisement occurs :  "  That  excellent  and  by  all  Physicians  im- 
proved China  Drink  called  by  the  Uhineans  TeKa,  by  other 
nations  7by,  sNew  Tee,  is  sold  at  the  Sultan  ess  Head,  t 
cophee-bouse  in  Sweetings  Rents,  by  the  Royal  Exchange, 
London."  Thomas  Garway,  the  first  English  tea  dealer, 
and  founder  of  the  well-knowa  coffee-house,  "  (iarrawiy*. 
in  a  curious  broadsheet,  An  Exact  Description  of  the  Grorth, 
Quality,  and  Virtue*  of  the  Leaf  Tea,  issued  in  1659  or  1080, 
writes,  "  in  respect  of  its  scarceness  and  dearness,  it  hath 
been  only  used  as  a  regalia  in  high  treatments  and  enter- 
tainments, and  presents  made  thereof  to  princes  and 
grandees."  In  that  year  he  purchased  a  quantity  of  the 
rare  and  much-prised  commodity,  and  offered  it  to  the  pub- 
lic, in  the  leaf,  at  fixed  prices  varying  from  15s.  to  50s. 
f$3.64  to  $12.15]  the  lb, according  to  quality,  aud  also  in  the 
infusion,  "  made  according  to  the  directions  of  the  most 
knowing  merchants  and  travellers  into  those  eastern  coon- 
tries."  In  1660 an  Act  of  the  first  parliament  of  the  Reten- 
tion imposed  s  tax  on  "  every  gallon  of  chocolate,  sherbet, 
and  tea,  made  and  sold,  to  be  paid  by  the  maker  thereof, 
cightpence  [16,  c] "  (12  Oar.  II.  c  23). 

Pepys's  often-quoted  mention  of  the  fact  that  on  the  25«b 
September,  1660.  "  I  did  send  for  a  cup  of  tee,  a  China  drink, 
of  which  I  never  had  drunk  before,"  proves  the  novelty  of 
tea  in  England  at  that  date.  In  1664  we  find  that  the  East 
India  Company  presented  the  king  with  2  lb  and  2  os. « 
"thea,"  which  cost  40s.  [$9.72]  per  lb,  and  two  years  after- 
wards with  another  parcel  containing  22J  lb,  for  which  the 
directors  paid  50s.  [$12.15]  per  lb.  Both  parcels  appear  to 
have  been  purchased  on  the  Continent.  Not  until  1677  if 
the  Company  recorded  to  have  taken  any  stops  for  the  im- 
portation of  tea  The  order  then  given  to  their  agent*  was 
for  "  teas  of  the  best  kind  to  the  amount  of  100  dollars." 
But  their  instructions  were  considerably  exceeded,  for  the 
quantity  imported  in  1678  was  4713  lb,  a  quantity  which 
seems  to  have  glutted  the  market  for  several  years.  The 
annate  of  the  Company  record  that,  in  February,  1684,  the 
directors  wrote  thus  to  Madras :  "  In  regard  thea  is  grown 
to  be  a  commodity  here,  and  we  have  occasion  to  mske 
presents  therein  to  our  great  friends  at  court,  we  would 
have  you  to  send  us  yearly  five  or  six  canisters  of  the  very 
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best  and  freshest  thea."  Until  the  Revolution  no  duty  was 
laid  on  tea  other  tban  that  levied  on  the  infusion  as  sold  in 
tbe  coffee-houses.  By  1  William  and  Mary  c.  6,  a  duty  of 
5*.  [11-21  i]  per  tb  and  5  per  cent,  on  the  value  was  imposed. 
For  several  years  the  quantities  imported  were  very  Bmall, 
sod  consisted  exclusively  of  the  finer  aorta.  The  first  di- 
rect purchase  in  China  was  made  at  Amoy,  the  teas  pre- 
viously obtained  by  the  Company's  factors  having  been 
purchased  in  Madras  and  Surat,  whither  it  was  brought  by 
Chinese  junks  after  the  expulsion  of  the  British  from  Java. 
Daring  the  closing  years  of  the  century  the  amount  brought 
over  seems  to  have  been,  on  the  average,  about  20,000  tb  a 
rear.  The  instructions  of  1700  directed  the  supercargoes 
to  send  home  300  tubs  of  the  finer  green  teas  and  80  tubs  of 
bobea.  In  1703  orders  were  given  for  "  75,000  lb.  Singlo 
!*reen),  10,000  tb  imperial,  and  20,000  tb  bohea."  The  aver- 
age price  of  tea  at  this  period  was  16s.  [$3.89]  per  tb. 

During  the  100  years  from  1710  to  1810  the  aggregate  sale 
of  tea  by  the  East  India  Company  amounted  to  750,219,016 
lb,  worth  £129,804,593  lt630,850,331.70),  of  which  116,470,675 
lb  was  re-exported.  The  duties  during  that  century  (except- 
ion a  period  of  eleven  years,  1784-95,  when  they  were  only 
lit  per  cent.)  were  excessive,  amounting  to  about  200  per 
cent  on  the  value  of  common  teas.  The  results  of  so  enor- 
mous a  tax  were  the  creation  of  a  gigantic  smuggling  trade, 
extensive  adulteration  of  imported  teas,  and  much  fabrica- 
tion of  counterfeit  tea  within  the  country.  Probably  the 
doty-paid  tea  did  not  represent  more  than  half  what  was  con- 
tained under  the  name  of  tea.  The  following  table  exhibits 
the  principal  facts  connected  with  the  trade  during  tho 
period  of  theCompany's  monopoly,  which  terminated  on  the 
22d  of  April,  1834,  when  the  trade  was  thrown  open  to  all, 
the  prices  quoted  being  those  of  good  qualities  iu  the  Com- 
pany's warehouse  or  in  bond  : 


1728 
17C0 
1782 


;:S6  (duty  Included!]. 


Average  Price  per  lb. 


6/  congou  ;  9,10  hyson. 

I7S3 

1784  4,10  congou ;  8,3  byson 

1785  4,3  congou  ;  6/9  byson  ~ 
17*  <  6  congou  ;  7/1  hyson. .. 
17%  3  9  congou  ;  tfi  hyson._ 
1991  3,6  congou  ;  6/*  byson.- 

1W  3/  congou  :  5/4  hyson  ... 
1833|26«^  congou  j  4/2  hyson 


Rates  of  Duty. 


4/  per  lb.  and  £13,  18/7^ 
per  cent  _  

1/  per  B>,  and  £43, 18/7*4 
per  cent  

ill  per  lb,  and  £65, 16/10 
per  cent.    


£12, 10/  per  cent.....,..., 


£20  per  cent.  

£60jjer  cent,,  £20  under 

£100  and  £96  per  cent! 


Home 
Consump- 
tion, lb. 


1,403,626 
8,860-976 

6,202,257 

4,741  JM 
10.160,700 
14,800,932 
15,851,747 
21,342^45 

23,730,160  I 

26.764,537 

31,824,620 


The  progressive  increase  in  the  consumption  of  tea  in  the 
United  Kingdom  during  50  years  from  1836  till  1886  is  in- 


colnmn.  This  column  brings  out  the  remarkable  fact  that 
the  Indian  tea  consumed  in  the  United  Kingdom  in  a  year 
now  exceeds  the  total  consumption  of  all  kiuds  in  1860, 
and  is  more  than  double  the  whole  quantity  used  fifty  years 
ago. 

The  following  table  shows  the  growth  of  the  British  tea 
trade  for  five  years  ending  1885: 


India. 

Ceylon. 

China. 

Hong- 
Kong. 

 j  

Total    1  Home 
Imports,  cons'mt'n 

1881 
1882 
1883 
1884 
1885 

HI.  mini 

53,576,090 
69,262,435 
63,208,309 
63,794^)25 

171,676 
607,081 
2,006,510 
2.210,983 
4,242,244 

151.749,692 
142,706,467 
145,249,136 
134,297,091 
131,234,364 

W.44V68  209.801,622  160.226,911 
10,820,915  210,663,183  165,069,839 
10,863,695  222,262,431  170^28,431 
9,411,477,213.877,759  175.090,875 
8,353,829  212,148,820  182.443,215 

The  consumption  of  tea  in  the  United  Kingdom  per  head 
was  iu  1840  1.22  tb,  which  increased  in  1850  to  1.86  lb  ;  in 
1860  it  reached  2.67  lb,  in  1870  3.81  lb,  in  1880  4.06  lb,  and 
now  (1887)  it  is  about  5  lb. 

Next  to  the  United  Kingdom,  the  greatest  tea-importing 
nation  is  tho  United  States.  Notwithstanding  that  tea  has 
from  1873  been  duty  free  (duty  25  cents  per  lb  in  1870,  17.72 
in  1871,  and  15  in  1872),  the  habit  of  tea  drinking  docs  not 
grow  in  America  as  it  is  found  to  do  in  the  British  Isles,  aa 


Year  ending 
30th  June. 

Centered  for 
Consumption. 

Per  Head. 

1870 

40,812,189 

1.06 

1871 

46,972,768 

1.19 

1872 

34,224,494 

0.84 

1873 

106,423,570 

2.55 

1875 

64,708,079 

1.47 

1H80 

72,159,266 

1.44 

1881 

81,949,796 

1.59 

1882 

79,030,854 

150 

1883 

70,771,225 

1.31 

1884 

65,774,234 

1.18 

1885 

69,820,172 

1.22 

is  shown  by  the  accompanying  table.  Of  the  72,104,956  lb 
of  tea  imported  into  the  United  States  in  the  year  ended 
June,  1885,  35,890,835  lb  was  Chinese,  32,156,032  came  from 
Japan,  and  3,540,148  lb  came  from  England.  Nearly  6,000,- 
000  tb  was  re-exported,  principally  to  Canada. 

Next  to  the  English,  the  Dutch  are  the  greatest  con- 
sumers of  tea  outside  of  China;  and  the  only  other  consid- 
erable tea-using  nation  is  Russia.  The  following  table  gives 
the  amount  of  tea  imported  in  the  year  1884  by  the  prin- 
cipal tea-drinking  countries: 


I 


MILL 
-ION 
LBS. 


3'- 


s 


24 


15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 

A 

S 
2 
1 


3k 


55 
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lMthtl 


Li 


DUTY 
PER  LB. 


2/2 'A 


1/5 


ttroctively  shown  in  the  accompanying  diagram  constructed 
by  Messrs.  J.  C.  Sillar  &  Co.,  of  London.  The  dotted  line 
represents  the  average  monthly  consumption  in  each  year ; 
Ibe  fluctuations  in  price  of  good  sound  congou  are  traced  by 
the  black  line ;  and  the  years  in  which  reduced  customs 
doty  came  into  operation  are  indicated  along  tho  base. 
From  1860  onwards  the  amount  of  Indian  tea  entered  for 
home  consumption  is  shown  in  monthly  average  by  a  black 


Russia   35,600,000  tb  = 

Holland   3,900,000  "  = 

Denmark   820.000  "  = 

New  South  Wales   8,437,981  "  = 

Victoria   11,524.205"  = 

South  Australia  ~  2,229,993  "  = 

Queensland   2,757,277  "  = 

Cape  of  Good  Hope....  1,295,042  "  = 


.43  lb  per  head. 
.91 

.04  " 

9.15 

11.99  " 
7.00 
8.75 
5.00 
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By  this  table  the  Australian  colonists  come  oat  M  the  most 
inveterate  tea-drinkers  in  the  world.  The  quantity  re- 
ceived by  Holland  in  1684  was  2.250,000  tb  less  than  the 
imports  of  1883,  but  the  average  of  recent  times  has  been 
4,500,000  tb. 

The  quantity  consumed  in  China  has  been  estimated  as 
high  as  2000  millions  of  pounds  annually,  being  at  the  rate 
of  a  little  more  than  5  lb  per  head  of  the  population ;  and, 
considering  the  tea-drinking  habits  of  the  people,  the  esti- 
mate is  by  no  means  extravagant.  In  this  light  it  may  be 
■ale  to  affirm  that  the  amount  of  tea  used  yearly  through- 
out the  world  reaches  the  gigantic  total  of  2500  millions  of 
pounds. 

Bibtingraphu.— The  literature  of  tea  Is  very  copious  but  much 
scattered.  The  following  works  may  be  named  :  Bontekoe,  TVoe- 
Oaf  sua  M  excelteiule  Kruyd  Thee,  The  Hague.1679;  Sylvestre  Du- 
fsur,  TraiU*  Xrnivraux  ft  Curieux  du  cnfi.  du  The,  et  du  CSocotat,  2d 
«mL.  Lyons,  1688  (translation  of  1st  edition  by  John  Chamberlayne, 
London,  1685;  translations  also  In  Spanish  and  Latin) ;  f.  O. 
Hoasssre,  Monograph*  du  7V,  Paris,  1843 ;  Robert  Fortune,  Three 
Ymrt'  Wandering*  in  China,  London,  1847  ;  Id.,  A  Journey  to  the 
7Vu  Gountrir*  of  China,  London,  1862 ;  8.  Ball,  Tea  Cultivation  in 
Ossa,  London,  18t8;  J.  J.L.  L.  Jsoobson,  Handboet  poor  de  /,'«.'- 
Own  fubrUtatic  ran  Thee,  3  vols..  1843  :  8.  A.  Schwarzkopf,  Die 
markotuchrn  Oenut$miUet—i.  Per  Thee  Halle.  1881  j  Lleut-Coi.  E. 
Money,  Cuttiaitum  and  Manufacture  of  Tea,  3d  ed.,  London,  1878; 
F.  T.  R.  Deas,  Young  Tea  PUxntef*  Ompanion,  London,  18H6.  See 
aJao  parliamentary  papers  and  official  publications  of  Indian 
4Bovernment;  Jour.  Roy.  AKiatic  Soc. ;  Jour.  AgrL  and  Ilorti.  Hoe.  uf 
India;  Soc.  of  Arlt  Journ.,  etc.  (!• 

TEAK1  may  juBtly  be  called  the  most  valuable  of 
all  known  timbers.  For  use  in  tropical  countries  it 
has  no  equal,  and  for  certain  purposes  it  is  preferable 
woods  in  temperate  climates  also.     Its  price 


Teak  (Teetona  grandU). 

w  hiirher  than  that  of  any  other  timber,  except  mahog- 
any.*  Great  efforts  have  been  made  to  find  Bubsti- 

<  The  Sanskrit  name  of  teak  Is  so*n,  and  It  Is  certain  that  in 
India  teak  has  been  known  and  u*ed  largely  for  considerably 
vorc  than  2000  years.  In  Persia  teak  wan  used  nearly  2000  years 
asro.  and  the  town  of  Slraf  on  the  Persian  Gulf  was  entirely  built 
•f  It.  Srrflsthe  name  In  Arabic  and  Persian;  and  In  Hindi. 
Hahrnttl,  and  the  other  mode 
the  tree  Is  called  ma.  mgwtn. 
ossme  (s  trka,  and  the  Portuguese, 
whence  the  Knglish  name. 

•  The  rate  In  the  Tendon  market  since  1WI  has  fluctuated  be- 
tween £10  and  t!5  [148.60  and  $72.90]  per  load  ol  50 


tutes,  but  no  timber  has  been  brought  to  market 
in  sufficient  quantities  combining  the  many  valuable 
qualities  which  teak  possesses. 

The  first  good  figure  and  description  of  the  tree  wit 
given  by  Rheede.'  The  younger  Linnaeus  called  it 
Teetona  grnndi*.  It  is  a  large  deciduous  tree,  of  the 
natural  order  Verbenacece,  with  a  tall  straight  stem,  a 
spreading  crown,  the  branchlets  four-sided,  with  large 
quadrangular  pith.    It  is  a  native  of  the  two  Indian 

Seninsulas,  and  is  also  found  in  the  Philippine  Islands, 
ava,  and  other  islands  of  the  Malay  Archipelago. 
In  India  proper  its  northern  limit  is  24°  407  on  toe 
west  side  of  the  Aravalli  Hills,  and  in  the  centre  near 
Jhansi,  in  25°  30'  N.  lat.  In  Bunnah  it  extends  to 
the  Mogoung  district,  in  lat.  25°  1CK.  #  In  Bengal  or 
Assam  it  is  not  indigenous,  but  plantations  have  been 
formed  in  ABsam  as  far  as  the  27th  parallel.  In  the 
Punjab  it  is  grown  in  gardens  to  the  32d. 

Teak  requires  a  tropical  climate,  and  the  most  im- 
portant forests  are  found  in  the  moister  districts  of 
India,  where  during  the  summer  months  heavy  rains 
are  brought  by  the  southwest  monsoon,  the  winter 
months  being  rainless.  In  the  interior  or  the  Indian 
peninsula,  where  the  mean  annual  rainfall  is  less  than 
30  inches,  no  teak  is  found,  and  it  thrives  best  with  a 
mean  annual  fall  of  more  than  50  inches.  The  mean 
annual  temperature  which  suits  it  bestlieB  between  75s 
and  81°  Fahr.  Near  the  coast  the  tree  is  absent,  and 
the  most  valuable  forests  are  on  low  hills  up  to  3000 
feet.  It  grows  on  a  great  variety  of  soils,  bat 
there  is  one  indispensable  condition— perfect 
drainage  or  a  drv  subsoil.  On  level  ground,  with 
deep  alluvial  soil,  teak  does  not  often  form  rego- 
larljr  shaped  stems,  probably  because  the  sub-eoil 
drainage  is  imperfect. 

During  the  dry  season  the  tree  is  leafless; 
in  hot  localities  the  leaves  fall  in  January,  but 
in  moist  places  the  tree  remains  green  till  March. 
At  the  end  of  the  dry  season,  when  the  first 
monsoon  rains  fall,  the  fresh  foliage  comes  oat 
The  leaves,  which  stand  opposite,  are  from  1  to  2 
feet  in  length  and  from  6  to  12  inches  in  breadth. 
On  coppice  shoots  the  leaves  are  much  larger, 
and  not  rarely  from  2  to  3  feet  long.  In  shape 
they  somewhat  resemble  those  of  the  tobacco 

Jilant,  but  their  substance  is  hard  and  the  but- 
ace  rough.  The  small  white  flowers  are  very 
numerous,  on  large  erect  cross-branched  pani- 
cles, which  terminate  the  branches.  Thev 
appear  during  the  rains,  generally  in  July  and 
August,  and  the  seed  ripens  in  January  and 
February.  On  the  east  side  of  the  Indian  pen- 
insula, the  teak  flowers  during  the  rains  in 
October  and  November.  In  Java  the  forests 
are  leafless  in  September,  while  during  March 
and  April,  after  the  rains  have  commenced, 
they  are  clothed  with  foliage  and  the  flowers 
open.  During  the  rainy  season  the  tree  is 
readily  recognized  at  a  considerable  distance  by 
the  whitish  flower  panicles,  which  overtop  the 
green  foliage,  and  during  the  dry  season  the 
feathery  seed-bearing  panicles  distinguish  it  from 
all  other  trees.  The  small  oily  seeds  are  enclosed 
in  a  hard  bony  1-4  celled  nut,  which  is  sur- 
rounded by  a  tb  ick  covering,  consisting  of  a  dense 
felt  of  matted  hairs.  The  fruit  is  enclosed  by 
the  enlarged  membranous  calyx,  in  appearance 
like  an  irregular  plaited  or  crumpled  bladder.  The  tree 
seeds  freely  every  year,  but  its  spread  by  means  of  self- 
sown  seed  is  impeded  by  the  forest  fires  of  the  dry 
seaMon,  which  in  India  generally  occur  in  March  and 
April,  after  the  seeds  have  ripened  and  have  partly 
fallen.  Of  the  seeds  which  escape,  numbers  are 
washed  down  the  hills  by  the  first  heavy  rains  of  the 
monsoon.  These  collect  in  the  valleys,  and  it  is  here 
that  groups  of  seedlings  and  young  tr 

vol.  lv.  Ub.  27. 
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A  portion  of  the  seed  remains  on  the  tree . 
this  tails  gradually  after  the  raina  have  commenced, 
ud  thus  escapes  the  fires  of  the  hot  season.  The  ger- 
mination of  the  seed  is  slow  and  uncertain ;  a  large 
amount  of  moisture  is  needed  to  saturate  the  spongy 
covering;  many  seeds  do  not  germinate  until  the  sec- 
ond or  third  year,  and  many  do  not  come  up  at  all. 

The  bark  of  the  stem  is  about  half  an  inch  thick, 
gray  or  brownish  gray,  the  sapwood  white ;  the  heart' 
wood  of  the  green  tree  has  a  pleasant  and  strong  aro- 
matic fragrance  and  a  beautiful  golden-yellow  color, 
which  on  seasoning  soon  darkens  into  brown,  mottled 
with  darker  streaks.  The  timber  retains  its  aromatic 
fragrance  to  a  great  age.  On  a  transverse  section  the 
wood  is  marked  by  large  pores,  which  are  more  nu- 
merous and  larger  in  the  spring  wood,  or  the  inner  belt 
«f  each  annual  ring,  while  they  are  less  numerous  and 
smaller  in  the  autumn  wood  or  outer  belt.  In  this 
manner  the  growth  of  each  successive  year  is  marked  in 
the  wood,  and  the  age  of  a  tree  may  be  determined  by 
counting  the  annual  rings. 


In  India  and  in  Bur- 
Ittoa  are  often  found 
,  and  instances  are  known 
of  teak  beams  having  lasted  more  than  a  thousand  years.1 
B.  log  one  of  the  few  Indian  timbers  which  are  really  dur- 
able, teak  has  always  boon  used  for  buildings,  particularly 
for  temple*,  and  in  India  it  has  been  the  chief  timber  em- 
ployed for  ship-building.  When  iron  commenced  to  be  ex- 
tensively used  for  the  last- named  purpose,  it  was  supposed 
that  the  demand  for  teak  would  dtx-reasc.  This,  however, 
ha*  not  been  the  case,  tor  the  wood  to  still  very  largely  used 
for  the  backing  of  iron-clads  and  for  decks  of  large  vessels. 
It  is  also  used  for  furniture,  for  door  and  window  frames,  Tor 
the  construction  of  railway  carriages,  and  tor  many  other 
purpose*.  White  ants  eat  the  sapwood,  but  rarely  attack 
the  heartwtood  of  teak.  It  to  not,  however,  proof  against 
the  borings  of  the  teredo,  from  whom  attacks  the  teak  piles 
of  the  wharves  in  the  Rangoon  river  have  to  be  protected 
by  a  sheathing  of  metal. 
Once  seasoned,  teak  timber  does  not  split,  crack,  shrink, 
its  shape.    In  these  qualities  it  to  superior  to  most 


In  contact  with  iron,  neither  the  iron  nor  the 
teak  suffers,  and  in  this  respect  it  to  far  superior  to  oak.  It 
b  not  very  hard,  to  easily  worked,  and  take*  a  beautiful 
polish.  It  has  great  elasticity  and  strength,  and  to  not  very 
heavy.  The  average  weight  of  perfectly  seasoned  wood 
fluctuates  between  38  and  46  lb  per  cubic  foot*  Its  weight, 
therefore,  to  a  little  less  than  that  of  English  oak.  Green 
teak  timber,  however,  to  heavier  than  water,  and  unless 


thoroughly  seasoned  it  cannot  be  floated.  In  Burmah,  there- 
fore, where  the  rivers  are  used  to  float  the  timber  to  the 


ports,  a  peculiar  mode  of  seasoning  teak  by  girdling  has 
Men  practiced  from  time  immemorial.  Girdling  consists 
to  making  a  deep  circular  cat  through  bark  and  sap  into 
the  beartwood,  so  as  completely  to  sever  communication  be- 
i  bark  and  sapwood  above  and  below  the  cut.  In  teak, 
and  other  tree*  with  well-marked  beartwood,  the 
i  of  the  amp  only  takes  place  in  the  sapwood,  and 
1  tree  therefore  dies  after  a  few  days  ii  the  opera- 
tion has  been  effectually  performed.  But  if  even  the  ] 
smallest  band  of  sapwood  is  left  connecting  the  outer  layers  j 
of  wood  above  and  below  the  girdle,  the  tree  is  not  killed, 
and  often  recovers  completely.  The  girdled  tree  is  allowed 
to  stand  one  or  two  years,  and  longer  if  a  very  large-sized 
tree.  Being  exposed  to  the  wind  and  to  the  action  of  the 
son,  the  timber  of  a  girdled  tree  seasons  more  rapidly  and 
ipletely  than  that  of  a  tree  felled  green.  The  teak 
I  in  the  presidencies  of  Madras  and  Bombay  and  in 


oong  the  ruins  of  the  old  city 
e  Tunganhadra  In  southern 


1  In  one  of  the  oldest  buildings 
of  Vljayanagar,  on  the  bank*  of  the 

In'lla.  the  superstructure  in  supported  by  planks  of  teak  wood  1% 
inches  thick.  These  planks  were  examined  in  1881 ;  tbey  were 
la  a  [  »jd  state  of  preservation  and  showed  the  peculiar  structure 
af  teak  timber  In  a  very  marked  manner.  They  had  been  In  | 
the  building  for  500  years  ( Indian  Fbrater,  vol.  vif.  p.  380).  In  the 
vail  ofa  palace  of  the  Persian  kings  near  Baghdad,  which  was  pil- 
-T-d  In  the  7th  century,  two  Americans  found  In  1811  pieces  of 
lodianteak  which  were  perfectly  sound  (Ouseley,  Tmvl*  in  Vari- 
"uQnottrie*  o/Ote  Eatt,  vol.  II.  p.  280,  note  67).  In  the  old  cave  tern- 1 
pie*  of  Salaette  and  elsewhere  in  western  India  pieces  of  teak 
hate  been  found  In  good  preservation  which  must  have  been 
aorethan  »«>  years  old. 

1  At  4-1  8  lt>  per  cubic  foot  a  load  of  50  cubic 
<  3*ft  ft  I.  hence  in  the  Burmah  ports  a  ton  of  teak 
«  *quivalent  to  a  load  of  50  cubic  feet. 


the  Central  provinces  to  as  a  rule  felled  green,  and  even  when 
dry  it  generally  to  a  little  heavier  than  the  timber  from  Bur- 
mah.' For  a  long  time  to  come,  the  rivers  of  Burmah  and 
Siam  will  continue  to  afford  the  most  convenient  and  most 
economical  routes  for  the  transport  of  timber.  Indeed  the 
forests  drained  by  the  Salwin  and  its  feeders  are  not  likely 
ever  to  be  worked  otherwise  than  on  the  present  plan,  under 
which  the  logs  are  floated  singly  over  the  rapids  and  are 
caught  and  rafted  lower  down,  at  the  kyodan  or  rope  sta- 
tion, 70  miles  above  Maulmain. 

As  already  mentioned,  teak  wood  contains  an  aromatic 
oil,  which  gives  it  a  peculiarly  pleasant  smell  and  an  oily 
surface  when  fresh  cut.  To  this  oil  may  probably  with 
justice  be  ascribed  its  great  durability.  In  Burmah  oil  to 
extracted  from  the  timber  on  a  small  scale,  for  medicinal 
purposes,  by  filling  an  earthen  pot,  which  is  placed  inverted 
upon  another,  with  chips  of  wood,  and  putting  fire  round 
it,  upon  which  the  oil  runs  down  into  the  lower  vessel. 

According  to  the  color  and  texture  of  the  wood,  several 
varieties  of  teak  are  distinguished  in  India,  Burmah,  and 
Java ;  in  the  timber  trade,  however,  these  distinctions  are 
of  no  importance.  Teak  as  well  as  other  trees,  when  stand- 
ing isolated,  forms  side  branches  far  down  the  stem,  and  the 
wood  of  such  trees  to  more  knotty  and  wavy,  and  generally 
heavier  and  darker-colored  than  the  timber  of  trees  which 
have  grown  clone  together  in  a  dense  forest.  Apart  from 
the  manner  in  which  the  tree  had  grown  up  in  the  forest, 
soil,  elevation,  and  climate  have  a  great  influence  upon  the 
grain  and  the  mechanical  qualities  of  teak  aa  of  other  tim- 
bers. Most  of  the  larger  logs  brought  to  market  have  an 
irregular  crack  or  hollow  in  the  centre,  which  commences 
at  the  butt  and  often  runs  up  a  long  way.  There  is  little 
doubt  that  this  is  generally  due  to  the  action  of  the  fires, 
which  scorch  and  often  destroy  the  bark  of  young  trees. 
Such  external  injuries  are  apt  to  induce  decay  in  the  wood, 
Moreover,  most  teak  seedling*  which  come  np  naturally  are 
cut  down  to  the  ground  by  the  fires  of  the  hot  season  ;  tome 
are  killed,  but  many  sprout  again  during  the  rains,  said  this 
is  generally  repeated  year  after  year,  until  a  sapling  to  pro- 
duced strong  enough  to  outlive  the  fire.  Such  saplings  have 
a  very  large  pith,  which  dries  np,  causing  a  hollow  in  the 
heart.  Or  a  piece  of  the  old  shoot  killed  by  the  fire  is  en- 
closed by  the  new  wood,  and  this  also  to  apt  to  give  rise  to  a 
hollow. 

The  leaves  of  the  teak  tree  contain  a  red  dye,  which  in 
Malabar  was  formerly  used  to  dye  silk  and  cotton.  Natives 
of  Burmah  use  the  leaves  as  plates,  to  wrap  up  parcels,  and 
for  thatching. 

In  its  youth  the  tree  grows  with  extreme  rapidity.  Two- 
year-old  seedlings  on  good  soil  are  5  to  10  foet  high,  and  in- 
stances of  mora  rapid  growth  are  not  uncommon.  In  the 
plantations  which  have  been  made  since  1856  in  Burmah, 
the  teak  has  on  good  soil  attained  an  average  height  of  60 
feet  in  15  years,  with  a  girth,  breast  high,  of  19  inches. 
This  to  between  16°  and  18°  N.  Int.,  with  a  mean  annual 
temperature  of  78°  F.  and  a  rainfall  of  100  inches.  In  the 
Burmah  plantations  it  is  estimated  that  the  tree  will,  under 
favorable  circumstances,  attain  a  diameter  of  24  inches 
(girth  72  inches)  at  the  age  of  80.  Timber  of  that  size  to 
marketable,  but  the  timber  of  the  natural  forests  which  is 
at  present  brought  to  market  in  Burmah  has  grown  muoh 
more  slowly,  the  chief  reason  being  the  annual  forest  fires, 
which  harden  and  impoverish  the  soil.  In  the  natural 
forests  of  Burmah  and  India  teak  timbers  with  a  diameter 
of  24  inches  is  never  less  than  100  and  often  more  than  200 
years  old.  In  future,  the  timber  grown  in  plantations  and 
in  forests  under  regular  management  may  be  expected  to 
grow  much  faster:  and  there  to  no  ground  for  anticipating 
that  rapidly  grown  timber  will  be  less  valuable  than  that  of 
slow  growth,  which  to  at  present  brought  to  market. 

Like  the  other  trees  of  the  dry  deciduous  forest,  teak 
does  not  attain  any  extraordinary  sire.  The  trees  are  not 
generally  more  than  100  to  150  feet  high,  even  under  the 
most  favorable  circumstance*,  and  stems  more  than  100  feet 
to  the  first  branch  are  not  often  found.  Exceptionally  tall 
trees  were  measured  in  1861  in  the  Gwaythay  forest  in 
Pegu,  east  of  the  8itang  river,  on  gneiss.  The  stems  had 
106  to  114  feet  to  the  first  branch,  with  a  girth, at  6  feet  off 
the  grouud.  from  7  to  16  feet.  Larger  girths,  up  to  25  feet, 
are  not  uncommon. 

The  teak  tree  does  not  usually  form  pure  forests.  It  to 
associated  with  bamboos  and  a  great  variety  of  other  trees, 
which  have  little  market  value,  and,  as  a  rule,  thrives  best 
in  such  company.  Hence  in  the  plantations  established  in 
Burmah,  the  object  has  been  to  raise  forests  of  teak  mixed 
with  bamboos  and  other  trees. 
Most  of  the  teak  timber  produced  is  consumed  in  India 


•  It  has  been  erroneously  stated 
lapped  for  its  oil  before  felling. 
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The  produce  of  the  magnificent  forests  of  Travancore, 
Cochin,  the  Madras  presidency,  Coorg,  Mysore,  Bombay, 
Berar,  and  the  Central  Province*  ia  all  so  consumed.  For- 
merly there  was  a  considerable  export  from  the  porta  of  the 
western  coast— Malabar,  Kauara,  Surat.  and  Broach,— bat 
the  country  at  present  requires  all  the  teak  which  its  forests 
can  produce  ;  indeed  the  demand  is  in  excess  of  the  supply, 
ami  large  quantities  are  imported  from  Bnrmah  to  Calcutta, 
Madras,  Bombay,  and  other  Indian  ports.  8mall  quantities 
are  still  exported  from  the  ports  of  the  western  coast  to 
Arabia  and  the  coast  of  Africa.  The  chief  export  is  from 
Burmah,  principally  from  Rangoon  and  Maulmain.  Of  the 
other  teak-producing  countries,  Java  exports  a  little ;  there 
have  also  been  exports  from  Saigon ;  and  siuce  1H82  Bankok 
has  sent  considerable  quantities  to  Europe.  But  the  Bur- 
mah coast  is  the  chief  source  of  supply  at  present.  Rangoon 
has  for  a  very  long  time  been  an  important  place  for  ship, 
building,  teak  being  the  chief  timber  used ;  between  1786 
and  1825  111  European  vessels  were  built  at  Rangoon,  aggre- 
gating 35,000  tons.  At  the  same  time  timber  was  exported, 
and,  when  the  place  was  taken  by  the  British  in  1852,  teak 
was  the  chief  article  of  export.  Maulmain  became  British 
territory  at  the  close  of  the  first  Burmese  war  in  1826.  At 
that  time  the  place  was  a  large  fishing  village,  and  it  was 
mainly  through  the  export  of  teak  timber  and  the  ship- 
trade  that  it  attained  its  present  importance. 
1  to  1841  upwards  of  50,000  loads  of  teak  timber 
'.and.  in  addition,  68  vessels  were  built  d  uring 
[gregating  15,680  tons,  and  estimated  to  have 
required  for  their  construction  24,000  loads  of  teak  timber. 
The  forests  from  which  Maulmain  first  derived  its  supplies 
j  situated  on  the  Attaran  river,  a  feeder  of  the  Sal  win.  In 
imber  began  to  come  down  from  more  d La- 
in 1841  one-fourth  only  of  the  supply 
brought  from  the  Attaran  " 
The 


18»' 


j  increase  iu  the  export  of  timber  from  the  Bu 
was  slow  at  first,  but  has  gone  on  rapidly  since 
goon  became  a  British  port.   Since  that  time  the  ti 
brought  to  the  Burmah  ports  has 
sources:  (1)  from  the  foresto  in  th 


from  the  following 
the  British  coast  provinces, 
m:  (2)  from  the  forests  in  the  former 
kingdom  of  Burmah,  floated  to  Rangoon  down  the  Sitang 
and  Irrawaddy  rivers;  (3)  from  the  forests  in  the  Shan 
a  formerly  tributary  to  Burmah,  from  the  Karenni 
try,  and  from  Siam,  which  is  all  floated  to  Maulmain 
1856  the  increase  of  the  supply 
large,  as  will  be 
the  eight  years 

to 


by  the  Salwin  river. 


apparent  from  the  following  avei 
1856-57  to  1863-64  and  for  the 


Pegu 


From  the  British 

and  Tenasserlm.. 
From  Burmah  by  Sitang  and  Irrawaddy 

rivers  „  

From  Shan  states,  Karenni,  and  Siam,  by 

Salwin  river........ 


Total  supplies-... 


Exports  by  sea. 
Local  consunv 


1856-7  to 
1863-4. 

1883-4. 
18X4-5. 

Loads. 

Louds. 

22,675 

44,228 

6.890 

66.663 

IfcM 

163,751 

85.056 

274,642 

76,763 

153.192 

8,298 

121.450 

Of  the  quantities  exported,  between  38,000 and  65,000  loads1 
have  gone  beyond  India  during  this  period,  the  balance 
having  been  sent  to  Calcutta,  Bombay  and  other  Indian 
ports.  The  quantities  here  stated  do  not  include  the  tim- 
ber consumed  in  Upper  Burmah,  nor  that  brought  from  the 
forests  drained  by  the  Menam  and  . lekhong  rivers  on  the 
east  side  of  the  Indo-Chinese  Peni.^ula,  nor  the  teak  pro- 
duced iu  Java  and  the  other  islands  of  the  Malay  Archi- 
pelago, and  in  the  extensive  forests  of  the  western  penin- 
sula of  India.  No  data  are  yet  available  for  a  precise 
estimate;  but  the  total  amount  yielded  by  these  forests, 
and  consumed  locally  or  exported,  appears  to  be  not  less 
than  500,000  loads  or  tons  a  year. 

In  British  Iudia  a  large  portion  of  the  teak-producing 
tracts  have  since  1856  been  placed  under  conservancy  man- 
agement, and  similar  measures  will  doubtless  be  extended 
to  the  forests  in  Upper  Burmah,  now  annexed  to  the  Brit- 
ish empire,  as  well  as  to  the  forest"*  of  the  feudatory  native 
states.    In  British  India,  the  area  of  state  forests  demar- 

»  Of  the  teak  exported  to  foreign  countries  from  India  In 
1883-84.  27,856  tons  went  to  Great  Britain,  KM*  tons  to  Egypt. 
WM  tons  to  Ceylon,  IM4  ton*  to  Japan,  and  1823  tons  to  thelipe 
of  Good  Hope.  The  total  quantity  exported  was  46.471  tons. 


oated  in  order  to  be  permanently  conserved '  was  in  1885 
(in  round  figures)  33,000  square  miles,  and  the  teak-produe- 
ing  tracts  included  in  this  area  may  be  estimated  to  cover 
about  12.000  square  miles,  or  7,680,000  acres.  Large  addi- 
tions will  be  made  to  this  area,  especially  in  Upper  Bur- 
Of  teak  plantations,  12,000  acres  have  been  formed 
ti,  563  acres  in  Coorg,  3436  at  Nilambur  in 
uid  about  2000  acres  in  other  districts.  There 
are  good  grounds  for  estimating  the  future  yield  of  plan- 
tations at  the  rate  of  50  cubic  feet  (one  ton )  per  acre  annually. 
The  natural  forests  will  in  their  present  impoverished  condi- 
tion,  not  furnish  more  than  one  coT  ' 
but,  aa  protection  against  fire  is 
proportion  of  teak  is  « 
tural  operations  in  the  I 

ures  will  eventually  manifest  itaelf  bv  a  . 
increase  in  the  yield.  Iu  their  present  condition,  the  nat- 
ural forests  demarcated  in  India  up  to  1887  may  be  expected 
to  yield  150,000  tons  a  year,  while  the  produce  of  the  plan- 
tationa  will  eventually  add  18,000  tons  more.  The  teak 
forests  in  Java  were  surveyed  iu  1871,  and  their  area  was 
found  to  be  2280  square  mflea,  while  the  plantations  in  that 


by  col. 


island  in  1880  amounted  to  24,710 
serve  to  show  that,  if  the  system 
Java  is  maintained,  there  la  uo  reae 
tion  of  the  teak  supply. 


These  figures  will 
.need  in  Iudia  and 


TEAL  (Old  English  Tele),  a  word  of  uncertain 
origin,  but  doubtless  cognate  with  the  Dutch  Taling 
(formerly  Talinph  and  Telingh),  and  this  apparently 
with  the  Scandinavian  Attding-And  (Briinntch,  Or- 
nithoL  Borealu,  p.  18)  and  Atling,  which  it  seems 
impossible  not  to  connect  with  the  Scottish  AttaU  or 
Atteal,  to  be  found  in  many  old  records,  though  this- 
last  word  (however  it  be  spelt)  is  generally  used  in 
conjunction  with  Teal,  as  if  to  mean  a  different  kind 
of  bird  ;  and  commentators  have  shown  a  marvellous 
inaptitude  in  surmising  what  that  bird  was. 


The  Teal  is  the  Anai  craeoa  of  Linneus,  and  the 
of  the  European  AnatuUe,  as  well  as  one  of  the  most  i 
dant  and  highly  esteemed  for  the  table.  It  breeds  in  i 
parte  of  the  British  Islands,  making  ite  neet  in  places  very 
like  those  chosen  by  the  Wild  Duck,  A.  botctu  j  but  there 
is  no  doubt  that  by  far  the  greater  number  of  those  that 
are  taken  in  decoys,  or  are  shot,  daring  the  autumn  and 
winter  are  of  foreign  origin.  While  the  female  present* 
the  usual  inconspicuous  mottled  plumage  of  the  same  sex 
in  most  species  of  Anatimt,  the  male  Is  one  of  the  hand- 
somest of  his  kind.  His  deep  chestnut  head  and  throat 
are  diversified  on  either  side  by  a  line  of  buff,  which,  spring- 
ing from  the  gape,  runs  upward  to  the  eye,  in  front  of 
which  it  forms  a  fork,  one  prong  passing  backward  above 
and  the  other  below,  enclosing  a  dark  glossy-green  patch, 
and  both  losing  themselves  in  the  elongated  feathers 
of  the  hind-head  and  nape.  The  back  and  sides  of  the 
body  appear  to  be  gray,  an  effect  produced  by  delieats 
transverse  pencillings  of  black  on  a  dull  white  ground. 
The  outer  lanceolate  scapulars  have  one-half  of  their  wehs 
pure  white,  forming  a  conspicuous  stripe  along  the  side  of 
the  back.  The  breast  is  of  a  pale  salmon  or  peach -blown 
color,  each  feather  in  front  bearing  a  roundish  dark  spot, 
but  these  spots  lessen  in  number  and  siae  lower  down,  and 
the  warm  tint  passes  into  white  on  the  belly.  The  tail- 
coverts  above  and  below  are  velvety  black,  but  those  at  the 
side  are  pale  orange. 

The  Teal  inhabits  almost  the  whole  of  Europe  and  Asia, 
—from  Iceland  to  Japan,— in  winter  visiting  Northern 
Africa  and  India.  It  occasionally  occurs  on  the  western 
shores  of  the  Atlantic  ;  but  ite  place  in  North  America  is 
taken  by  its  representative,  A.  earolinenrii,  the  male  of 
which  is  easily  to  be  recognised  by  the  absence  of  the 
upper  buff  line  on  the  side  of  the  head  and  of  the  white 
scapular  stripe,  while  he  presents  a  whitish  crescentie 
bar  on  the  sides  of  the  lower  neck  just  in  front  of  us 
wings. 


more  or  less  allied  to  these  two  are  found  in 
most  other  parts  of  the  world,  and  among  such  specie* 
are  some  (for  instance,  the  A.  gihberifrona  of  the  Aus- 
tralian Region  and  the  A.  mtoni of  Kerguelen  Island) 
in  which  the  male  wears  almost  the  same  inconspicu- 
ous plumage  as  the  female.  But  the  determination 
of  the  birds  which  should  be  technically  considered 
"  Teals,"  and  belong  to  the  subgenus  Nettium  (gencr- 


•  Not  Including  16.000  square  miles  of  i 
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iDj  misspelt  Nettion),  as  distinguished  from  other 
groups  of  Anatinct,  is  a  task  not  yet  successfully  at- 
tempted, and  much  confusion  has  been  caused  by 
associating  with  them  such  Bpecies  as  the  Garqaney 
(vol  x.  p.  72)  and  its  allies  of  the  group  Quarquedula. 
Others  again  have  not  yet  been  discriminated  from  the 
Wioeons  (q  v.),  the  Pintail-Ducks,  Dafila,  or  even 
from  the  typical  form  of  Anas  (c/.  DUCK.  vol.  vii.  p. 
436),  into  each  of  which  subgenera  the  Teals,  Nettium, 
seem  to  pass  without  any  great  break.    In  ordinary 
talk  "Teal  "  seems  to  stand  for  any  Duck -like  bird  or 
small  size,  and  in  that  sense  the  word  is  often  applied 
to  the  members  of  the  genus  Nettnpus,  though  syste- 
matise will  have  it,  that  they  are  properly  geese.  In 
the  same  loose  sense  the  word  is  often  applied  to  the 
two  most  beautiful  of  the  Family  Anatuuc,  belonging 
to  the  genus  J£x  (commonly  misspelt  Aix) — the  Caro- 
lina Duck  of  North  America,  .  h  sponsa  (not  to  be 
confounded  with  the  above-named  Anas  carolinensis 
or  Nettium  carntinense),  and  the  Mandarin-Duck  of 
China,  AS.  galeriaibtta.    Hardly  leas  showy  than 
these  are  the  two  species  of  the  subgenus  Eunetta,— 
the  Falcated  Duck,  E.  falcata,  and  the  Baikal  Teal, 
£  formosa, — both  from  eastern  Asia,  but  occasionally 
appearing  in  Europe.    Some  British  authors  have 
referred  to  the  latter  of  these  well-marked  species 
certain  Ducks  that  from  time  to  time  occur,  but  they 
ire  doubtless  hybrids,  though  the  secret  of  their  par- 
entage may  be  unknown  ;  and  in  this  way  a  no-ca  lied 
Bimaculated  Duck,  Anas  bimaculata,  was  for  many 
years  erroneously  admitted  as  a  good  species  to  the 
British  list,  but  of  late  this  has  been  properly  dis- 
carded, (a.  n.) 

TECHNICAL  EDUCATION.  The  special  edu- 
cation, the  object  of  which  is  to  train  persons  in  the 
arts  and  sciences  that  underlie  the  practice  of  some 
trade  or  profession,  is  technical  education.  Schools  in 
which  this  training  is  provided  are  known  as  technical 
schools.  In  its  widest  sense,  technical  education  em- 
braces all  kinds  of  instruction  that  have  direct  refer- 
ence to  the  career  a  person  is  following  or  preparing 
to  follow ;  but  it  is  .usual  and  convenient  to  restrict 
the  term  to  the  special  training  which  helps  to  qualify 
a  person  to  engage  in  some  branch  of  productive  in- 
dustry. This  education  may  consist  of  the  explana- 
tion of  the  processes  concerned  in  production,  or  of 
instruction  in  art  or  science  in  its  relation  to  industry 
but  it  may  also  include  the  acquisition  of  the  manual 
skill  which  production  necessitates.  The  term  tech- 
nical, as  applied  to  education,  arose  from  the  necessity 
of  finding  a  word  to  indicate  the  special  training  which 
was  needed  in  consequence  of  the  altered  conditions 
of  production  during  the  present  century.  Whilst 
the  changed  conditions  of  production,  consequent 
mainly  on  the  application  of  steam  power  to  machin- 
ery, demanded  a  special  training  for  those  who  were 
to  be  engaged  in  productive  industry,  the  prevalent 
system  of  education  was  not  adapted  to  the  require- 
ments of  these  persons,  and  schools  were  wanted  in 
which  the  necessary  instruction  could  be  obtained. 
Other  circumstances  resulting  mainly  from  the  appli- 
cation of  steam  power  to  machinery  have  rendered 
technical  education  necessary.  Production  on  a  large 
scale  led  to  a  great  extension  of  the  Drinciple  of  the 
division  of  labor,  in  consequence  of  which  it  was 
found  economical  to  keep  a  man  constantly  engaged  at 
the  same  kind  of  work,  pinee  the  more  he  practiced 
it  the  quicker  and  more  skilful  he  became.  Thus  em- 
ployed, the  workman  learned  little  or  nothing  of  the 
process  of  the  manufacture  at  which  he  assisted,  or  of 
other  departments  of  the  work  than  the  particular 
one  in  which  he  was  engaged,  and  hisonly  opportunity 
of  acquiring  such  knowledge  was  outside  the  workshop 
or  factory  in  a  technical  school.  The  economy  effected 
by  the  division  of  labor  led  to  the  extension  of  the  prin- 
ciple to  other  industries  than  those  in  which  machin- 
ery is  largely  employed.  There  are  many  trades  in 
which  manual  skill  is  as  necessary  now  as  ever,  but 
Vol.  XXIII.-H6S 


even  in  these  the  methods  of  instruction  prevailing 
under  the  system  of  apprenticeship  are  now  almost 
obsolete. 

In  many  industries,  including  trades  in  which  ma- 
chinery is  not  as  yet  extensively  employed,  produc- 
tion on  a  large  scale  has  increased  the  demand  for 
unskilled  labor,  numbers  of  hands  being  required  to 
prepare  the  work  to  be  finished  by  a  few  artisans. 
Rapidity  of  execution  is  attained  by  keeping  a  work- 
man at  the  same  work,  which  after  a  time  he  succeeds 
in  mechanically  performing,  and  continues  to  do  until 
some  machine  is  invented  to  take  his  place.  In  most 
trades,  as  formerly  practiced,  the  master  employed  a 
few  apprentices  who  assisted  him  in  his  work,  and 
who  learnt  from  him  to  understand  the  details  of  their 
craft,  so  that,  when  the  term  of  their  apprenticeship 
was  over,  they  were  competent  to  practice  as  journey- 
men. But  now  the  master  has  neither  time  nor  op- 
portunity to  instruct  young  lads,  and  the  old  relation 
of  master  and  apprentice  is  changed  into  that  of  capi- 
talist and  workman.  In  consequence  of  these  altered 
relations  between  employer  and  employed,  there  is  an 
acknowledged  want  of  properly  trained  workmen  in  a 
number  of  trades  in  which  skilful  hand  work  is  still 
needed ;  and  in  these  trades  a  demand  has  arisen  for 
technical  schools,  or  some  other  substitute  for  appren- 
ticeship, as  a  means  of  suitably  training  workmen  and 
foremen.  The  ever-increasing  competition  in  produc- 
tion has  led  to  the  employment,  in  many  trades,  of  chil- 
dren to  do  work  of  a  mechanical  kind  requiring  little 
skill ;  but,  whilst  thus  employed,  these  young  people 
have  little  opportunity  of  learning  those  parts  of  their 
trade  in  which  skill  and  special  knowledge  are  needed  ; 
and  when  they  are  grown  up,  and  seek  higher  wages, 
they  are  dismissed  to  make  room  for  other  children. 
Numbers  of  young  men  are  thus  thrown  upon  the 
labor  market,  competent  to  do  nothing  more  than 
children's  work,  and  to  earn  children's  wages,  and 
knowing  no  trade  to  which  they  can  apply  their  hands. 
To  remedy  this,  by  creating  some  substitute  for  the 
old  apprenticeship,  is  one  of  the  objects  of  a  system 
of  technical  education. 

A  complete  system  of  technical  education  should 
provide  necessary  instruction  for  the  different  classes 
of  persons  engaged  in  productive  industry.  It  is  usual 
to  divide  these  persons  into  three  classes :  (1 )  work- 
men or  journeymen  ;  (2)  foremen  or  overseers  ;  (3) 
managers  or  masters. 

The  industries  in  which  they  are  employed  may  be 
grouped  under  four  heads :  (1)  those  involving  the  use 
of  extensive  machinery,  such  as  iron  and  steel  manu- 
facture, machine  making,  the  textile  industries,  and 
some  of  the  chemical  trades ;  (2)  those  which  mainly 
require  the  use  of  hand  tools,  as  cabinet-making,  brick- 
work, plumbing,  and  tailoring;  (3)  those  depending 
on  artistic  skill,  as  wood  and  stone  carving,  metal-chas- 
ing, decorative  work,  and  industrial  designing  gener- 
ally ;  (4)  agriculture  in  all  its  branches.  These  indus- 
tries will  be  referred  to  as  manufactures,  handicrafts, 
art  industries,  and  agriculture.  The  foregoing  classifi- 
cation comprises  groups  which  necessarily,  to  some 
extent,  overlap  one  another.  Every  factory  contains 
a  carpenter's  and  smith's  shop,  and  handicraftsmen  of 
group  (2)  are  required  in  every  manufacturing  con- 
cern. Whilst  the  industries  in  which  hand  labor  is 
exclusively  employed  are  becoming  fewer  and  fewer, 
there  are  many  trades  which,  owing  to  the  frequent 
invention  of  labor-saving  appliances,  are  passing  gradu- 
ally from  the  class  of  handicrafts  to  that  of  manu- 
factures. In  these  trades,  of  which  watch  and  clock 
making  and  boot  and  shoe  making  may  be  taken  as 
examples,  there  is  still  a  demand  for  goods  largely  if 
not  entirely  produced  by  hand  work.  In  such  trades, 
owing  to  the  absence  of  facilities  for  instruction  in  the 
ordinary  shops,  there  is  a  want  of  Bkilled  hand  labor 
which  there  is  an  increasing  difficulty  in  satisfying, 
and  to  supply  this  want  technical  schools  of  different 
kinds  have  been  established.    Then,  again,  there  are 
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many  branches  of  m  anufacturing  industry  which  greatly 
depend  for  their  success  upon  the  designer's  art,  and 
it  is  necessary  that  the  industrial  designer  should  pos- 
sess a  knowledge  of  the  processes  of  the  manufacture 
in  which  his  designs  will  be  utilized,  as  well  as  of  the 
properties  and  capabilities  of  the  material  to  which 
they  will  be  applied.  Indeed,  it  is  the  possession  of 
this  knowledge  which  mainly  distinguishes  the  indus- 
trial designer  from  the  ordinary  artist  To  determine 
the  best  training  for  such  designers  is  one  of  the  prob- 
lems of  technical  education.  There  are  many  trades, 
too,  in  which  the  handicraftsman  and  the  designer 
should  be  united.  This  is  the  case  in  such  industries 
as  wood-engraving,  metal-chasing,  and  silversmith's 
work.  In  these  and  other  trades  the  true  artisan  is 
the  artist  and  handicraftsman  combined. 

In  order  to  reconcile  some  of  the  different  views 
which  are  held  as  to  the  objects  of  technical  education, 
it  is  necessary  to  keep  in  mind  the  broad  distinction, 
above  referred  to,  between  the  conditions  of  production 
on  a  large  scale,  as  in  those  industries  in  which  goodB 
are  manufactured  by  the  use  of  extensive  labor-saving 
machinery,  and  in  those  trades  in  which  hand  work  is 
chiefly  employed.  Much  of  the  diversity  of  opinion 
regarding  the  objects  of  technical  education  is  due  to 
the  difference  of  standpoint  from  which  the  problem 
is  regarded.  The  volume  of  the  trade  and  com- 
merce of  Britain  depends  mainly  on  the  progress 
of  its  manufacturing  industries.  It  is  these  which 
chiefly  affect  the  exports  and  imports.  The  aim 
of  manufacturers  is  to  produce  cheaper  and  better 
goods  than  can  be  produced  by  other  manufacturers 
at  home  or  abroad ;  and  technical  education  is  valu- 
able to  them,  in  so  far  as  it  enables  them  to  do  so.  But 
the  artisan  engaged  in  hand  industries  looks  to  tech- 
nical education  for  the  means  by  which  he  may  acquire 
a  knowledge  of  the  principles  of  his  trade,  which  the 
absence  of  the  system  of  apprenticeship  prevents  him 
from  acquiring  in  the  shop.  Hence  the  artisan  and 
the  manufacturer  approach  the  consideration  of  the 
question  from  different  sides.  To  the  spinner  or  weaver 
who  almost  exclusively  employs  women  to  tend  his 
machinery,  or  to  the  manufacturing  chemist  whose 
workpeople  are  little  more  than  laborers  employed 
in  carrying  to  and  fro  materials,  knowing  little  or 
nothing  of  the  scientifio  principles  underlying  the 
complicated  processes  in  which  they  are  engaged,  the 
technical  education  of  the  workpeople  may  seem  to 
be  a  matter  of  little  moment.  What  such  manufac- 
turers require  are  the  services  of  a  few  skilled  engi- 
neers, artistic  designers,  or  scientific  chemists.  From 
the  manufacturer's  point  of  view,  therefore,  technical 
instruction  is  not  so  much  needed  for  the  hand*  he 
employs  in  his  work  as  for  the  heath  that  direct  it 
But  in  trades  in  which  machinery  plays  a  subsidiary 
part,  technical  teaching  supplies  the  place  of  that  in- 
struction which,  in  former  times,  the  master  gave  to 
his  apprentice,  and  the  workman  looks  to  it  to  supply 
him  with  the  knowledge  of  the  principles  and  practice 
of  his  trade,  on  the  acquisition  of  which  his  individual 
success  greatly  depends.  In  the  former  class  of  in- 
dustries, technical  education  is  needed  mainly  for  the 
training  of  managers ;  in  the  latter,  for  the  training  of 
workmen.  Hence  has  arisen  a  double  cry, — for  the 
teaching  of  art  and  of  the  higher  branches  of  science, 
with  a  view  to  their  application  to  manufacturing  in- 
dustry, and  for  the  teaching  of  trades,  and  of  the 
scientific  facts  which  help  to  explain  the  processes  and 
methods  connected  with  the  practice  nf  these  trades. 
This  double  cry  has  led  to  the  establishment  of  techni- 
cal universities  and  of  trade  schools. 

Owing  to  the  conditions  under  which  manufacturing 
industry  is  now  carried  on,  it  is  difficult  to  select  com- 
petent foremen  from  the  rank  and  file  of  the  workmen. 
The  ordinary  hands  gain  a  very  limited  and  circum- 
scribed acquaintance  with  the  details  of  the  manufac- 
ture in  which  they  are  engaged,  and  have  little  oppor- 
tunity of  acquiring  that  general  knowledge  of  various 


departments  of  work,  and  of  the  structure  of  the 
machinery  in  use,  which  is  essential  to  the  foreman  or 
overseer.  It  is  in  evening  technical  classes  that  this 
supplementary  instruction,  which  it  is  the  workman's 
interest  to  acquire  and  tho  master's  to  encourage,  can 
be  obtained.  The  history  of  invention  shows  how  fre- 
quently important  improvements  in  machinery  are 
made  by  the  workman  or  minder  in  charge  of  it,  and 
adds  weight  to  the  arguments  already  adduced  for 
giving  technical  instruction  to  persons  of  all  grades 
employed  in  manufacturing  industry.  To  these  ad- 
vantages of  technical  education,  as  affecting  the  work- 
men themselves  as  well  as  the  progress  of  the  industry 
in  which  they  are  engaged,  must  be  added  the  gen- 
eral improvement  in  the  character  of  the  work  pro- 
duced, resulting  from  the  superior  and  better-trained 
intelligence  of  those  who  have  had  the  benefit  of  8uch 
instruction. 

In  order  that  the  different  classes  of  persons  whoaie 
to  be  engaged  in  productive  industry  may  receive  a 
fitting  preparatory  training,  the  programme  of  ele- 
mentary and  secondary  as  well  as  of  the  higher  educa- 
tion must  be  organised  with  reference  to  their  special 
requirements.  It  the  demand  for  technical  instruction 
is  to  be  fully  satisfied,  a  great  part  of  our  existing  sys- 
tem of  education  must  be  reconstructed,  and  the  train- 
ing provided  in  our  several  schools  must  be  made  a 
more  fitting  preparation  for  industrial  work  than  it  is 
present 

Schools  in  which  the  course  of  instruction  is  not  spe- 
cialized with  a  view  to  any  particular  industry,  bat  is 
so  arranged  as  to  form  a  genera]  preparation  for  manu- 
facturing or  other  trade  pursuits,  are  often  spoken  of 
as  professional,  technical,  or  trade  schools;  but  such 
schools  must  be  distinguished  from  apprenticeship 
schools,  the  object  of  which  is  to  teach  trades.  Of  the 
former  class  of  schools  there  are  excellent  examples  in 
the  different  countries  of  Europe  as  well  as  in  the  United 
States,  and  some  few  have  recently  been  established 
in  the  United  Kingdom.  Of  the  latter  class  the  best 
examples  are  found  in  France  and  Austria.  The  study 
of  these  schools,  and  of  the  means  of  providing  fitting 
education  for  the  different  classes  of  producers,  ma; 
be  simplified  by  a  statement  of  the  following  proposi- 
tions : 

1.  The  ordinary  education  of  all  persons  who  are 
likely  to  be  engaged  in  productive  industry  should  be 
determined  by  the  general  requirements  of  their  future 
work.  This  proposition  affects  the  curriculum  of  all 
schools  in  which  different  classes  of  producers  are  to 
be  trained,  £«.,  of  primary,  secondary,  and  higher 
schools,  and  involves  the  consideration  of  the  extent 
to  which,  in  such  schools,  modern  languages,  science, 
drawing,  and  manual  instruction  should  take  the  place 
of  literary  and  classical  studies. 

2.  Special  schools  or  classes  should  be  established 
("'  for  instruction  in  art,  and  in  those  sciences  which 
serve  to  explain  the  processes  of  productive  industry, 
including  agriculture,  manufactures,  and  engineering, 
as  well  as  in  the  application  of  art  and  science  to  these 
departments  of  industry  ;  (6)  for  the  teaching  of  and 
in  certain  cases  for  practice  IB,  various  handicrafts  or 
trades. 

3.  The  special  schools  should  be  adapted  to  the  re- 
quirements of  the  different  grades  of  workers,  and  to 
the  different  kinds  of  work  in  which  they  are  or  are 
likely  to  be  engaged. 

A  survey  of  the  technical  schools  in  different  coun- 
tries show  how  these  different  requirements  are  met 
Owing  to  the  complexity  of  the  problem,  a  complete 
or  an  ideal  system  of  technical  education  is  nowhere 
to  be  found.  Schools  have  been  established  to  meet 
local  and  present  wants,  and  the  greatest  variety  exists 
in  the  attempts  that  have  been  made  to  establish 
schools  in  accordance  with  the  foregoing  propositions. 

1.  Workmen. — Many  attempts  have  been  made  to  provid* 
a  substitute  for  apprenticeship,  but  hitherto  with  no 
success.   Two  classes  of  workpeople  have  to  be  considered- 
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(1)  those  engaged  in  manufacturing  industries,  and  (2) 
those  engaged  in  handicraft  industries.  The  education  of 
all  daaaea  of  workpeople  begins  in  the  public  elementary 
ichooU ;  and,  in  view  of  the  future  occupation  of  the  chil- 
draa,  ft  may  be  taken  for  granted  that  primary  instruction 
should  be  practical,  and  should  include  drawing  and  ele- 
mentary science,  with  some  amount  of  manual  training  for 
boys,  and  with  needlework, cookery,  and  domestic  economy 
for  girls.  In  nearly  overy  country  of  Europe,  and  in  the 
I'm  tod  Statos,  primary  instruction  includes  drawing,  in 
addition  to  reading,  writing,  and  reckoning.  In  England 
this  is  not  yet  the  case,  drawing  being  taught  in  very  few 
schools  outside  of  the  jurisdiction  of  the  London  school 
board.  In  France,  Belgium,  Holland,  and  Sweden  handi- 
craft instruction  is  generally  included  in  the  curriculum  of 
^Uoientjiry  schools.  Rudimentary  science  is  also  taught  in 
nearly  .ill  the  primary  schools  of  Europe.  Modelling  is  taught 
both  to  boys  and  girls  in  many  Continental  schools ;  and  in 
.Sweden  "  slojd,"  or  elementary  woodwork,  in  which  sitnplu 
sod  useful  articles  are  constructed  with  the  fewest  possible 
tools,  is  taught  with  considerable  success  to  children  of  both 
(ties. 

In  Germany  and  Switzerland  there  exists  an  excellent 
system  of  evening  continuation  schools,  known  as  FMbUd- 
*<-•)*-  or  Kroanztuiyt-Sekulen,  in  which  the  instruction  of  the 
children  who  leave  school  before  fourteen,  and  of  those  who 
leare  at  that  age,  is  continued.  In  most  of  these  schools 
drawing  is  taught  with  special  reference  to  local  industries. 
In  England  an  attempt  is  being  made  to  attract  children  to 
evening;  schools  by  means  of  recreati  ve  c  I  asses.  These  classes 
are  intended  to  continue  the  child's  general  education,  and 
to  supplement  it  by  some  amount  of  practical  teaching  be- 
tween the  time  that  he  leaves  the  elementary  school  and  is 
prepared  to  take  advantage  of  evening  technical  instruc- 
tion. The  training  of  most  workpeople,  and  of  nearly  all 
those  who  are  engaged  in  manufacturing  industry,  consists 
of  (I)  primary  teaching  in  elementary  schools;  (2)  practice 
in  the  factory  or  shop;  (3)  evening  technical  instruction. 

In  all  the  principal  towns  throughout  Europe  evening 
cImm-s  have  been  established  for  teaching  drawing,  painting, 
and  designing,  and  the  elements  of  science  in  their  appli- 
cation to  special  industries.  On  the  Continent  these  classes 
are  mainly  supported  by  the  municipalities,  by  the  cham- 
bers of  commerce,  by  industrial  or  trade  societies,  by 
(ounty  boards,  and  in  some  cases  by  tho  fees  of  the  pupils.  | 
Tbey  receive  little  or  no  support  from  the  state.  Tbey  are  ; 
well  attended  by  workpeople  of  all  grades,  who  arc  encour- 
aged by  their  employers  to  profit  by  these  opportunities  of 
instruction.  In  England  evening  technical  instruction  is 
more  systematically  organized  than  in  any  other  country. 
It  is  tinder  the  direction  of  the  committee  of  the  council  of 
education  known  as  tbo  Science  and  Art  Department,  and 
of  the  City  and  Guilds  of  London  Institute  for  the  advance- 
ment of  technical  education,  an  institute  founded  and  sop- 
ported  by  the  corporation  and  by  a  large  number  of  the  liv- 
ery companies  of  London.  The  department  encourages  in- 
(traction  in  pure  science  and  in  art ;  the  institute  in  the 
application  of  science,  and  to  some  extent  of  art  also,  to  dif- 
ereot  trades. 

Roth  the  department  and  the  institute  make  grants  on 
behalf  of  properly  registered  teachers  on  the  results  of  the 
examination  of  their  pupils.  The  directory  of  the  depart- 
ment contains  a  detailed  syllabus  of  the  twenty-flve  differ- 
ent subjects  on  the  teaching  of  which  grants  are  paid,  and 
in  the  programme  of  the  institute  are  found  syllabuses  of 
instruction  in  the  technology  of  fifty  different  trade  subjects. 
In  the  evening  classes  organized  by  the  department.,  as  well 
at  in  those  in  connection  with  the  institute,  the  workman 
or  foreman  engaged  in  any  manufacturing  industry  has  the 
opportunity,  by  payment  of  a  very  small  fee,  of  studying 
trt  in  all  its  branches,  science  theoretically  and  practically, 
sad  the  technology  of  any  particular  industry.  Provided 
his  early  education  enables  him  to  take  advantage  of  this 
instruction,  no  better  system  has  boon  suggested  of  enabling 
workmen,  whilst  earning  wages  at  an  early  age,  to  acquire 
nunual  skill  by  continuous  practice,  and  at  the  same  time 
to  gain  a  knowledge  of  the  principles  of  science  connected 
with  their  work  snd  explanatory  of  the  processes  of  the 
u&nnfacture  i"  which  they  are  engaged. 

For  those  engaged  in  handicraft  trades  this  evening  in- 
struction is  equally  valuable,  and  in  many  parts  of  Europe 
there  exist  evening  trade  schools  in  which  the  workman  is 
»ble  to  supplement  the  "  sectional "  practice  he  acquires  in 
the  shop  by  more  general  practice  in  other  branches  of  his 
trade.  In  Vienna,  for  example,  and  in  other  parte  of 
Austria,  there  are  found  practical  evening  classes  for  car- 
penters, turners,  joiners,  metal-workers,  and  others ;  and 
nailar  classes,  some  of  which  are  subsidised  by  the  City 
»nd  Qoilds  Institute,  have  recently  been  established  in 
England.    Throughout  Europe  schools  for  weaving,  with 


practical  work  at  the  loom  an< 
existed  for  many  years. 

To  provide  a  training  more  like  the  old  system  of  appren- 
ticeship, schools  have  been  established  in  many  parts  of 
Europe  which  are  known  as  professional,  trade,  or  appren- 
tice-ship schools  (tcole*  prof«**ioneUe»,  tcolt*  dtt  apprentit, 
Fachtchulm).  The  object  is  to  train  workmen;  and  the 
pupils,  after  completing  their  course  of  instruction  in  such 
a  school,  are  supposed  to  have  learnt  a  trade.  The  school 
is  the  substitute  for  the  shop.  In  such  a  school  the  pupils 
have  the  advantage  of  being  taught  their  trade  systemati- 
cally and  leisurely,  and  production  is  made  subsidiary  to 
instruction.  Under  such  an  artificial  system  of  production, 
the  pupil  is  leas  likely  to  acquire  excellence  of  workman- 
ship and  smartness  of  habit  than  in  the  mercantile  shop, 
under  the  strain  of  severe  competition.  Moreover,  the  cost 
of  maintenance  of  these  schools  renders  it  impossible  to 
look  to  them  as  a  general  substitute  for  apprenticeship.  By 
sendiug  into  the  labor  market,  however,  a  few  highly- 
trained  workmen,  who  are  absorbed  in  various  works  and 
exert  a  beneficial  influence  on  other  workmen,  these  schools 
serve  a  useful  purpose.  Schools  of  this  kind  have  been 
triod  with  more  or  leas  success  in  different  countries.  In 
Paris  there  is  the  well-known  Boole  Diderot  for  the  train- 
ing of  mechanics,  fitters,  smiths,  etc.;  and  similar  schools 
have  been  established  in  other  parts  of  France.  A  furniture- 
trade  school  of  tho  same  category  has  recently  been  opened 
in  Paris,  and  for  many  years  a  society  of  Christian  Brethren 
have  directed  a  large  school  in  which  several  different 
trades  have  been  taught.  In  this  establishment,  situated 
in  the  Rue  VaDgirard,  all  the  secular  and  general  instruc- 
tion is  given  gratuitously  by  the  brothers,  and  in  the  several 
shops  attached  to  the  school  skilled  workmen  are  employed, 
who  instruct  the  pupil  apprentices,  and  utilise  their  labor. 
This  system  combines  many  of  the  advantages  of  shop  work 
and  school  work,  but  it  depends  financially  for  its  success 
upon  the  religious  spirit  which  actuates  its  promoters  and 
supporters.  The  Artane  school,  near  Dublin,  is  conducted 
on  somewhat  similar  principles,  but  is  intended  for  a  lower 
class  of  children.  In  Austria,  particularly  in  the  rural 
districts,  there  are  numerous  schools  for  the  training  of 
carpenters,  joiners,  turners,  cabinetmakers,  workers  in 
stone  and  marble,  in  silver  and  other  metals,  etc.  Schools 
of  the  same  class  are  found  in  Germany,  Italy,  and  else- 
where. It  is  only  in  certain  cases,  however,  that  appren- 
ticeship schools  can  be  said  to  satisfactorily  answer  the 
purpose  for  which  they  have  been  established.  Where  a 
new  industry,  especially  in  rural  districts,  has  to  be  created ; 
where  decaying  industries  need  to  be  revived;  where 
machinery  is  superseding  band  work,  and,  owing  to  the 
demands  for  ordinary  hands,  there  is  a  dearth  of  skilled 
workmen;  where  through  the  effects  of  competition  and 
other  causes  the  trade  is  carried  on  under  conditions  in 
which  competent  workmen  cannot  be  properly  trained  in 
the  ordinary  shop,— in  these  cases,  and  in  various  art 
industries,  an  apprenticeship  school  may  prove  to  be  the 
best  means  of  training  workmen,  and  of  advancing  par- 
ticular trades.  Generally,  an  apprenticeship  school  should 
be  looked  upon  as  a  temporary  expedient,  as  a  form  of  re* 
lief  applied  at  the  birth  or  during  any  temporary  depression 
of  a  particular  industry.  The  proper  training  school  for 
workmen  is  the  factory  or  shop. 

2.  Fbreme*.— The  foreman  must  be  familiar  with  the 
various  branches  of  work  he  is  to  overlook,  and  the  train- 
ing which  the  workman  receives  in  the  factory  or  shop 
affords  him  but  scanty  opportunities  of  obtaining  this 
general  knowledge.  The  foreman  needs  also  a  generally 
superior  education.  How  then  are  foremen  to  be  trained  r 
The  problem  ia  somewhat  easier  than  that  of  training 
workmen,  because  the  number  required  is  fewer.  The 
variety  of  schools  In  Europe  devoted  to  this  purpose  is  very 
peat.  There  are  three  distinct  ways  in  which  foremen  are 
being  trained. 

(a)  The  evening  technical  classes  in  Britain  and  on  the 
Continent  offer  to  ambitions  workmen  an  opportunity  of 
acquiring  a  knowledge  of  other  departments  of  the  trade 
than  those  in  which  they  are  engaged,  as  well  as  of  the 
scientific  principles  underlying  their  work.  These  classes 
serve  the  double  purpose  of  improving  the  workpeople  and 
of  affording  a  means  of  discovering  those  who  are  best 
fitted  to  occupy  higher  posts. 

(6)  Special  schools  have  been  established  for  the  train* 
ing  of  foremen.  There  are  many  trade  schools  of  this 
kind  in  which  selected  boys  are  received  after  leaving  the 
elementary  school.  The  best  known  are  those  at  Chalons, 
Aix,  Nevers,  Angers,  and  Lille  in  France.  These  schools 
are  intended  for  the  training  of  foremen  in  engineering 
trades.  They  are  state  institutions,  in  which  practical 
mechanical  work  in  the  shops  is  supplemented  by  theo- 
retical instruction.   The  first  of  these  schools  was  founded 
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in  1803.  The  coarse  lasts  three  yean,  and  the  number  of 
students  in  each  school  must  not  exceed  three  hundred. 
The  stinieutB  gpeud  from  six  to  seven  hours  a  day  in  the 
workshop,  and  are  trained  as  fitters,  founders,  Bmiths,  and 
pattern-makers.  As  in  all  such  schools,  salable  gooda  are 
produced,  but,  as  production  is  subordinated  to  instruction, 
the  school  does  not  bind  itself  to  deliver  work  at  a  given 
date,  and  therefore  does  not  compete  with  any  manufac- 
turing establishment.  The  studenU  ou  leaving  these  schools 
are  competent  at  once  to  undertake  the  duties  of  foremen, 
managers,  or  draughtsmen.  At  Komotau.  Steyr,  KJagen- 
furt,  Ferlach,  and  many  other  places  schools  have  been 
established  on  somewhat  similar  principles.  In  Germany 
there  are  special  schools  for  the  training  of  foremen  in  the 
building  trade,  which  are  chiefly  frequented  in  the  winter, 
and  numerous  schools  are  found  in  all  parts  of  the  Continent 
for  the  training  of  wcavore.  At  Winterthur  in  Switzerland 
a  school  has  been  established  the  main  purpose  of  which  is 
the  training  of  foremen.  In  Italy  there  are  numerous 
technical  institutes,  the  object  of  which  is  to  train  young 
men  for  intermediate  posts  in  industrial  works.  In  the 
United  States  the  manual  training  schools,  the  number  of 
which  is  rapidly  increasing,  have  somewhat  similar  objects. 
In  London,  the  Finsbury  technical  college  of  the  City  and 
Guilds  of  London  Institute  has  a  day  department,  the  main 
purpose  of  which  is  the  training  of  youths  as  foremen, 
works  managers,  etc ;  but  in  this  school,  as  well  as  in  those 
last  mentioned,  the  character  of  the  instruction  deviates 
considerably  from  that  given  in  French  schools,  and  aims 
rather  at  preparing  youths  to  learn,  than  at  teaching  them 
their  trade. 

(e)  A  third  method  adopted  for  the  training  of  foremen 
is  by  encouraging  selected  children  of  the  ordinary  elemen- 
tary schools  to  continue  their  education  in  schools  of  a 
higher  grade  of  a  technical  character.  It  is  thought  that, 
by  developing  to  a  higher  degree  the  intelligence  and  skill 
of  those  children  who  show  aptitude  for  scientific  and 
practical  work,  they  will  be  able,  when  they  enter  the  shop, 
to  learn  their  trades  more  quickly  and  more  thoroughly, 
and  to  acquire  that  general  knowledge  of  their  work,  and 
to  exhibit  thcts<!  special  aptitudes,  which  niay  qualify  them 
for  the  position  of  foreman  or  manager.  The  education 
given  in  these  schools,  although  having  direct  reference  to 
the  future  career  of  the  pupil,  is  disciplinary  in  character, 
and  consists  of  the  subjects  of  primary  instruction  further 
pursued,— of  drawing,  modelling,  science,  mathematics,  and 
manual  exercises.  The  curriculum  is  varied  to  some  ex- 
tent according  to  local  requirements,  the  technology  of  the 
staple  industries  forming  in  many  cases  part  of  the  instruc- 
tion. Such  schools,  under  varied  forms,  have  been  estab- 
lished in  most  Continental  countries,  some  of  the  best 
example*  of  them  being  found  in  Paris,  Lyons,  Rheims. 
Rouen,  and  in  other  towns  of  France.  The  want  of  similar 
schools  in  Britain  has  been  frequently  pointed  out.  One 
of  the  oldest  of  these  schools  is  the  Ecole  Martinlere  at 
Lyons.  The  school  was  founded  in  1820  by  a  bequest  from 
Major-General  Martin,  who  had  fought  against  the  English 
under  Tippoo  Sahib.  In  this  school,  in  which  the  educa- 
tion is  gratuitous,  as  in  nearly  all  the  higher  elementary 
schools  of  France,  instruction  Is  given  in  drawing,  model- 
ling, chemistry,  mechanics,  and  physics,  in  the  working 
of  wood  aud  iron,  and  in  German  and  English  in  addition 
to  the  subjects  of  an  ordinary  school  education.  Surveying 
Is  also  taught  to  some  of  the  pupils,  and  the  instruction 
generally  is  of  a  very  practical  character.  The  students 
visit  factories  under  the  guidance  of  the  masters,  and  on 
their  return  they  write  out  full  descriptions  of  their  visits. 
The  school  hours  are  from  seven  to  eleven  in  the  morning 
and  from  one  till  seven  In  the  afternoon.  The  boys  from 
this  school  rapidly  obtain  places  in  the  commercial  and  in- 
dustrial houses  of  Lyons,  and  many  of  them,  sfter  a  time, 
succeed  in  obtaining  high  positions.  A  verysiniilar  school, 
on  more  modem  lines,  has  been  established  at  Rheims,  and 
is  accommodated  in  a  building  especially  adapted  to  the 
purpose.  In  this  school  instruction  is  directed  towards  the 
staple  industries  of  the  district,  namely,  weaving,  dyelug, 
and  engineering.  There  are  many  other  similar  schools  in 
France,  the  object  of  which  is  to  give  the  children  of 
artisans  ami  small  shopkeepers  a  higher  practical  education 
in  order  to  fit  them  to  occupy  the  posts  of  foremen,  over- 
seers, and  superior  clerks  in  manufacturing  and  commer- 
cial firms.  A  large  number  of  poor  children  showing 
talent  are  selected  from  the  primary  schools  and  receive 
scholarships;  and  the  objection  sometimes  urged  against 
the  establishment  of  higher  elementary  schools, — that  the 
better  classes  only  are  able  to  benefit  by  them — is  thus 
obviated.  In  Germany  the  real-schools  in  which  Latin  is 
not  taught,  known  as  Oknelatein  RealtchuUn,  have  very 
nearly  the  same  objects  as  the  higher  elementary  schools 
of  France.  The  instruction  in  these  German  schools  is 


I  not  yet  so  practical  as  in  the  schools  of  France,  Drawing 

I  is  always  well  taught,  and  the  schools  generally  contain 
goes!  chemical  laboratories,  as  well  as  collections  of  physical 
apparatus  and  museums.  From  the  children  of  these  school* 
the  ranks  of  foremen  are  largely  recruited.  They  rewire 
no  special  trade  instruction,  but  the  general  training  bio 
arranged  as  to  qualify  them  for  higher  posts  in  industrial 

'  works.   The  cost  of  this  higher  education  seldom  exceeds 

:  £3  [$14.58]  per  annum.  In  Bavaria  it  is  two  shillings 
[49c.l  a  month.  In  most  of  these  schools,  as  well  at  in  ths 
chief  intermediate  commercial  schools,  the  exit  certificate 
exempts  a  lad  from  two  of  the  three  years'  compulsory 
military  service,  aud  this  regulation,  to  which  nothing 
corresponds  in  England,  is  an  incentive  to  parents  to  allow 
their  children  to  receive  higher  instruction,  which  operates 
very  forcibly  in  largely  increasing  the  number  of  well- 
educated  youths  in  Germany.  In  these  opportunities  for 
higher  education  England  is  still  very  deficient,  and  the 

J  complaint  is  generally  beard  of  the  difficulties  of  obtaining 

'  competent  foremen. 

3.  Matter t. — The  best  special  schools  for  the  training  of 
future  masters,  managers,  engineers,  manufacturers,  and 
industrial  chemists  are  in  Germany  and  are  known  a* 
technical  high  schools  or  polytechnic  schools.  Schools  of 

I  a  similar  character  are  found  in  other  countries,  and  in 
England  the  facilities  for  higher  technical  education  hare 
within  the  last  few  years  greatly  improved. 

In  Germany  the  polytechnic  or  tethnitche  Ilorhtchulr  is  an 

I  institution  of  university  type  in  which  the  education  bas 
special  reference  to  industrial  purposes.  In  many  respects 
the  teaching  coincides  with  that  given  in  the  universities. 
The  chief  distinction  consists  in  the  arrangement  of  conne* 
of  instruction  in  the  several  departments,  in  theadnu*in 
of  students  having  a  non-classical  preliminary  training, 
and  in  the  absence  of  certain  faculties  found  in  the  univer- 
sity and  the  addition  of  others.  It  is  not  correct  to  tar 
that  the  polytechnic  is  a  professional  school  as  distinguished 
from  the  university ;  for  the  faculties  of  law,  medkiw. 
and  theology  give  to  the  university  as  distinctly  a  pro- 

{  fessional  character  as  the  faculty  of  engineering  gives  to 
the  polytechnic    Nor  can  it  be  said  that  the  scientific 

1  studies  at  the  universities  are  less  practical  than  at  the 

I  polytechnic.  For,  whilst  workshops  for  instruction  in  the 
use  of  tools  are  found  in  very  few  of  the  polytechnic 

I  schools,  the  laboratories,  for  the  practical  study  of  chem- 
istry and  physics,  are  perhaps  better  fitted  and  under  more 
eminent  professors  at  some  of  the  German  universities 
than  at  the  polytechnic  schools.   At  the  same  time,  eogv 

I  neers  of  every  description,  architects,  and  builders,  besi'lrJ 
a  great  number  of  manufacturing  chemists,  find  in  the 

I  polytechnic  the  scientific  and  technical  training  which  the 
lawyer  or  physician,  and  in  many  cases  the  industrial 
chemist,  seeks  in  the  university. 

In  some  of  the  large  cities — in  Berlin,  Vienna,  and  Munich, 
for  Instance— the  university  aud  polytechnic  coexist;  and 
in  certain  cases,  in  which  a  very  special  training  is  required 
to  At  a  youth  for  his  career,  the  German  student,  after 
spending  three  or  four  years  at  a  polytechnic  school,  pas*» 
on  to  another  institution,  such  as  a  dyeing  school,  in  which 
his  studies  are  further  specialized  with  a  view  to  his  fetors 
work. 

Taking  the  technical  high  school  of  Munich  as  a  type  of 
other  similar  institutions,  we  find  the  cost  of  the  building 
and  of  the  various  collections  it  contains  to  have  amounted 
to  nearly  £200,000  [$072,000),  and  the  annual  cost  of  main- 
tenance to  be  about  £20,000  [$97,200],  The  institution 
consists  of  six  schools:  (1)  the  general;  (2)  the  civil 
engineering;  (3)  the  building;  (4)  the  mechanical  engi- 
neering; (5)  the  industrial  chemical;  and  (6)  the  agricul- 
tural. A  department  for  electrical  technology  is  now  being 
built.  In  other  institutions  there  are  architectural,  phar- 
maceutical, and  mining  schools.  The  programme  of  the 
Munich  school  gives  a  list  of  about  160  different  courses  of 
instruction  distributed  over  the  several  departments.  A 
separate  professor  is  eDgaged  to  lecture  on  that  particular 
subject  with  which  he  is  specially  conversant,  and  the 
number  of  such  professors  attached  to  a  polytechnic  school 
is  very  large.  In  the  engineering  department  there  are  tU 
or  seven  distinct  courses  of  lectures  under  the  direction  of 
thirteen  professors.  The  largest  and  most  recently  con- 
structed of  all  these  institutions  is  the  polytechnic  school 
of  Berlin,  which  was  completed  in  1884  at  a  cost  of  about 
I  £450,000  |  $2,187,000].  In  France  the  institutions  in  which 
the  highest  technical  instruction  is  given  are  con  centra'-"! 
I  in  the  capital.  There  are  a  large  number  of  provmnsl 
I  colleges  where  the.  education  is  somewhat  more  practical, 
I  bnt  where  the  mathematical  and  scientific  teaching  is  not 
carried  to  so  high  a  point  (the  Ecole  Centrale  at  Lyone^the 
Ecole  des  Mineurs  at  St  Etienne,  and  the  Institut  du  Kord 
at  Lille,  etc.).   The  Ecole  Centrale  of  Paris,  in  which  ths 
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majority  of  French  engineers  who  an  not  employed  in  the 
Government  service  are  trained,  is  a  rare  instance  of  an 
institution  foT  higher  technical  instruction  which  is  self- 
supporting  and  independent  of  Government  aid. 

In  Switzerland  the  federal  polytechnic  of  Zurich  is  similar 
to  the  polytechnic  schools  of  Germany  and  Austria.  Italy 
hit  three  superior  technical  institutes, — one  at  Milan,  one 
at  Turin,  ana  one  at  Naples,  in  which  technical  education 
is  given  on  the  same  lines  as  in  German  polytechnic  schools. 
Holland  has  an  excellent  institution  at  Delft,  which  was 
opened  in  1864  ;  and  in  Russia  the  imperial  technical  school 
at  Moscow  is  a  high-class  engineering  school,  in  which 
the  theoretical  studies  are  supplemented,  to  a  greater  ex- 
tent than  in  the  German  schools,  by  workshop  practice. 

In  some  of  the  German  schools  the  fees  charged  vary 
according  to  the  number  of  lectures  and  the  number  of 
hoars  of  practical  work  which  the  student  takes  per  week. 
Thus  at  Munich  the  entrance  fee  for  each  student  is  10s. 
[12.43],  and  the  lecture  fee  is  2s.  6d.  [60Jc.)  for  each  hour's 
lecture  per  week,  including  the  use  of  materials.  At 
Zurich  the  cost  of  a  student  in  a  chemical  department, 
including  laboratory  practice,  does  not  exceed  £12  [$58.32] 
per  annum,  and  in  other  departments  it  does  not  exceed 
£4  [$19.44]  per  annum.  At  Delft  the  student  pays  about 
£16  [$77.76]  per  annum  for  a  complete  course. 

In  England  there  is  a  growing  tendency  to  associate 
technical  with  university  education.  This  is  mainly  owing 
to  the  fact  that  the  colleges  which  have  recently  been  es- 
tablished to  give  university  education  are  poorly  endowed, 
sod  have  found  it  necessary  to  attract  students  by  meeting 
the  increasing  demand  for  technical  instruction.  Most  of 
the  provincial  colleges  may  indeed  be  regarded  as  technical 
schools  with  a  literary  side.  In  order  that  they  may  pro- 
vide university  education  in  addition  to  sound  technical 
instruction,  it  is  necessary  that  they  should  be  placed  on  a 
sound  and  satisfactory  footing  by  means  of  state  endow- 
ment. Of  the  more  recently  erected  English  colleges,  the 
Owens  College  at  Manchester  is  the  most  important,  com- 
bining the  faculties  of  a  German  university  with  those  of  a 
polytechnic  school.  The  Yorkshire  College,  Leeds,  possesses 
•  special  school  for  the  teaching  of  weaving  and  dyeing. 
Other  somewhat  similar  institutions  are  found  in  Birming- 
ham, Newcastle,  Sheffield,  Nottingham,  Dundee,  Cardiff, 
and  elsewhere.  The  university  of  Edinburgh  has  a  good 
school  of  chemistry,  physics,  and  engineering,  and  the 
university  of  Glasgow  has  been  long  distinguished  for  the 
excellence  of  its  physical  laboratories.  In  University  Col- 
lege and  King's  College,  London,  the  metropolis  possesses 
two  institutions  each  of  which  may  be  likened  to  a  univer- 
sity and  a  polytechnic  combined.  In  the  university  of 
Cambridge  there  are  mechanical  workshops  in  connection 
with  the  chair  of  engineering.  The  Royal  School  of  Mines 
and  the  normal  schools  of  science  and  art  in  South  Ken- 
sington are  the  only  technical  institutions  in  England  sup- 
ported by  state  aid.  The  central  institution  in  London 
has  more  in  common  with  the  German  polytechnic  school 
than  any  other  institution  in  Britain.  This  school  is  de- 
signed for  the  technical  teaching  of  engineers,  architects, 
master  builders,  and  industrial  chemists.  It  was  built  at  a 
cost  of  £100,000  [$486,000],  and  is  maintained  by  an  annual 
grant  from  the  City  and  Guilds  of  London  Institute  of 
£10,000  [$48,600],  in  addition  to  the  students'  fees. 

Sach  is  a  brief  outline  of  the  means  provided  for  the 
technical  education  of  masters  in  different  parts  of  Europe. 
It  will  be  seen  from  tbe  foregoing  statement  that  efforts 
are  now  being  made  to  bring  Britain  more  nearly  on  a  level 
with  other  countries  in  the  provision  of  those  kinds  of 
instruction  which  are  best  adapted  to  the  different  classes 
of  producers.  But  as  yet  only  a  beginning  has  been  made, 
and  in  England  technical  students  can  be  counted  by  hun- 
dreds, whilst  those  of  Germany  are  numbered  by  thou- 
sands. 

For  further  information  the  reader  is  referred  to  the 
Report  of  the  royal  commissioners  on  technical  instruction, 
published  in  1884.  (r.  M».) 

TEETH.  See  Mammalia,  vol.  xv.  p.  351 ;  Dioes- 
ttve  Organs,  vol.  vii.  p.  202 ;  Ivory  ;  and  Den- 
tistry-. 

TEGEA,  one  of  tbe  chief  cities  of  Arcadia,  of  which 
its  territory  occupied  the  southeastern  corner,  being 
bounded  on  the  S.  by  Laconia,  on  the  E.  by  Cynuria 
and  Argolis,  on  the  N.  by  the  territory  of  Mantinca, 
ud  on  the  W.  by  Msenalia.  Its  legendary  founder 
*•*  Tegeates,  son  of  Lycaon.  Like  many  other 
cities  of  ancient  Greece,  Tegea  was  formed  by  the 
union  of  a  population  which  had  previously  lived 
dispersed  in  villages.    The  people  were  divided  into  I 


four  tribes, — the  Clareotis,  Hippothcetis,  Apollo* 
niati.s,  and  Athaneatia.  Tegea  offered  a  stubborn 
resistance  to  the  encroachments  of  Lacedaenion,  and 
on  more  than  one  occasion  defeated  its  ambitious 
neighbor.  About  560  B.C.,  however,  the  Lacedaemon- 
ians found  the  bones  of  Orestes  in  Tegea  and  con- 
vened them  to  Sparta ;  and  henceforward  Spartan 
valor,  backed  by  this  powerful  fetich,  proved  too  • 
much  for  the  merely  carnal  weapons  of  Tegea.  At 
Flatten  (479  B.C.),  3000  Tegeans  fought  the  good  fight 
of  freedom,  and  were  the  first  to  enter  the  breach 
which  the  Athenians  had  made  in  the  Persian  redoubt. 
Between  the  Persian  and  Peloponnesian  Wars  hostili- 
ties again  broke  out  between  Tegea  and  Sparta,  in 
the  course  of  which  Tegea  was  twice  defeated.  How- 
ever, in  the  Peloponnesian  War  (431-404),  and  after- 
wards in  the  Corinthian  War  (395-387),  Tegea  sided 
with  Sparta.  But  after  the  battle  of  Leuctra  (371), 
when  the  star  of  Sparta  began  to  decline,  Tegea  con- 
cluded an  alliance  with  the  victorious  Thebans,  and 
fought  on  their  side  against  Sparta  at  the  great  battle 
of  Mantinea  (362).  In  the  Macedonian  period  Tegea 
joined  the  /htolian  League,  but  Cleomenea,  king  of 
Sparta,  having  won  it  over  to  his  side,  the  city  was 
besieged  and  taken  by  Antigonus  Doson,  king  of 
Macedonia,  the  ally  of  the  Achaean  League  (222).  In 
218  the  city  was  retaken,  except  the  acropolis,  by  the 
Lacedaemonians  under  Lycurgus.  After  the  defeat  of 
Machanidas,  tyrant  of  Sparta,  by  Philopoemen  in 
207,  Tegea  passed  into  the  hands  of  the  Achaean 
League.  In  the  time  of  Strabo  it  was  the  only  town 
of  any  importance  in  Arcadia.  In  the  2d  century  it 
was  visited  by  Pausanias,  who  has  left  a  fairly  full  de- 
scription of  it  (viii.  45-53). 

Of  its  buildings  much  the  most  famous  was  the  great 
temple  of  Athene  A  leu,  which  had  often  afforded  sanctuary 
to  fugitives  from  Sparta.  The  old  temple  was  burned  down 
in  394  B.c,  and  Pausanias  speaks  of  tbe  newer  temple  as 
by  far  the  finest  and  largest  in  tbe  Peloponeeus  (that  of 
Zens  at  Olympia,  however,  occupied  nearly  double  the 
area).  The  architect  was  Scopas ;  and,  as  the  recent  Ger- 
man excavations  have  proved,  the  temple  was  a  Doric 
peripteros,  with  six  columnB  at  each  end  and  fourteen  at 
each  side.  Of  the  columns  which  Pausanias  mentions  in 
addition  to  the  Doric,  the  Corinthian  may  have  stood  in 
the  pronaos  and  posticum,the  Ionic  in  "  the  interior  of  the 
temple "  (for  we  should  probably  read  l*r4t  in  Pau- 
sanias, viii.  45,  5).  Tbe  ancient  image  of  Athene  Alea  was 
carried  off  by  Augustus,  and  placed  at  the  entrance  to  his 
new  forum  at  Rome.  The  statues  of  iEsculapiua  and 
Health,  which  in  Pausaniaa's  time  stood  on  the  two  sides 
of  the  image  of  the  goddess  at  Tegea,  were  by  Scopas.  On 
the  front  pediment  of  the  templo  was  sculptured  the  hunt 
of  the  Calydonian  boar,  on  the  back  pediment  the  combat 
between  Telephns  and  Achilles.  Some  fragmeuts  of  these 
pedimental  sculptures  (comprising  the  head  of  the  boar 
and  two  human  heads,  one  helmetcd)  have  been  discov- 
ered; and,  as  they  are  the  only  existing  sculptures  which 
can  be  referred  with  some  certainty  to  the  hand  of  Scopas 
himself,  they  are  of  the  highest  importance  for  the  history 
of  art.  The  site  of  the  temple,  at  the  modern  village  of 
Piali,  was  partially  excavated  under  the  auspices  of  tho 
German  archaeological  institute  in  1879  and  1882.  It  ap- 
pears that  the  foundations  of  the  temple  measured  49.90 
metres  (nearly  164  feet)  by  21.30  (70  feet).  As  Tegea  stood 
on  a  plain  surrounded  by  mountains  and  liable  to  inunda- 
tions, its  site  has  been  covered  by  an  alluvial  noil  which 
has  been  favorable  to  the  preservation  of  the  ruins,  and  a 
thorough  excavation  might  yield  important  results. 

On  the  excavations,  see  MUtheilungm  des  deuUrhrn  arehdoloffb- 
then  Inrtitui'*  in  Athen.  1879.  p.  181  to.,  168  so. ;  ibid.,  1880.  p.  fa  tq. ; 
ibid..  1883,  p.  274  $q.  On  the  artistic  value  of  the  sculptures,  see 
Ibid.,  1881.  p.  393  so. ;  Jour.  UtU.  Sud.,  1886,  p.  115  so. 

TEGN^R,  Esaias  (1782-1846),  the  most  celebrated 
of  Swedish  writers,  was  born  November  13,  1782,  at 
Kyrkerud  in  Wennland.  His  father  was  a  pastor, 
and  his  grandparents  on  both  sides  were  peasants. 
His  father,  whose  name  had  been  Esaias  Lucasson, 
took  the  surname  of  Tegnerus — altered  by  his  fifth 
son,  th«  poet,  to  Tegn6r — from  the  hamlet  of  Tegnaby 
in  Sm&land,  where  he  was  bom.  In  1799  Tegner, 
I  hitherto  educated  in  the  country,  entered  the  univer- 
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sity  of  Lund,  where  he  graduated  in  philosophy  in 
1802,  and  continued  as  tutor  until  1810,  when  he  was 
elected  Greek  lecturer.  In  1812,  he  was  named  pro- 
fessor, and  continued  to  work  as  a  lecturer  in  Lund 
until  1824,  when  he  was  made  bishop  of  Wexio.  At 
Wexio  he  remained  until  his  death,  twenty-two  years 
later.  Tegner' s  early  poems  have  little  merit.  He 
was  comparatively  slow  in  development  His  first 
great  success  was  a  dithyrambic  war-song  for  the  army 
of  1808,  which  stirred  every  Swedish  heart  In  1811 
his  patriotic  poem  Svea  won  the  great  prize  of  the 
Swedish  Academy,  and  made  him  famous.  In  the 
same  year  was  founded  in  Stockholm  the  Gothic 
League  (Gotitka  forbundet),  a  sort  of  club  of  young 
and  patriotic  men  of  letters,  of  whom  Tegner  quickly 
became  the  chief.  The  club  published  a  magazine, 
entitled  Iduna,  in  which  it  printed  a  great  deal  of 
excellent  poetry,  and  ventilated  its  views,  particularly 
as  regards  the  study  of  old  Icelandic  literature  and 
history.  Tegner,  Geijer,  Afzelius,  and  Nicander  be- 
came the  most  famous  members  of  the  Gothic  League. 
Of  the  very  numerous  poems  written  by  Tegner  in 
the  little  room  at  Lund  which  is  now  shown  to  visitors 
as  the  Tegner  museum,  the  majority  are  short,  and 
even  occasional  lyrics.  His  celebrated  Song  to  the 
Sim  dates  from  1817.  He  completed  three  poems  of 
a  more  ambitious  character,  on  which  his  fame  chiefly 
rests.  Of  these,  two,  the  romance  of  Axel  and  the 
delicately -chiselled  idyl  of  Nattvardibarnen  ("The 
First  Communion,"  1820),  translated  by  Longfellow, 
takes  a  secondary  place  in  comparison  with  Tegner' s 
masterpiece,  of  world-wide  fame.  In  1820  he  pub- 
lished in  Iduna  certain  fragments  of  an  epic  or  cycle 
of  epical  pieces,  on  which  he  was  then  working, 
Frithiofs*aaa  or  the  Story  of  Frithiof.  In  1822  he 
published  five  more  cantos,  and  in  1825  the  entire 
poem.  Before  it  was  completed  it  was  fatuous 
throughout  Europe ;  the  aged  Goethe  took  up  his  pen 
to  commend  to  his  countrymen  this  "  alte,  kraftige, 
gigantisoh-barbarische  Dichtart,"  and  desired  Amelia 
von  Imhoff  to  translate  it  into  German.  This  romantic 

{paraphrase  of  an  ancient  saga  was  composed  in  twenty- 
bur  cantos,  all  differing  in  verse  form,  modelled  some- 
what, it  is  only  fair  to  say,  on  an  earlier  Danish 
masterpiece,  the  Hdge  of  Oehlenschliiger.  Frithio/a- 
$aga  \B  the  best  known  of  all  Swedish  productions  ;  it 
is  said  to  have  been  translated  nineteen  times  into 
English,  eighteen  times  into  German,  and  once  at 
least  into  every  European  language.  It  is  far  from 
satisfying  the  demands  of  more  recent  antiquarian 
research,  but  it  still  is  allowed  to  give  the  freshest  ex- 
isting impression,  in  imaginative  form,  of  life  in  early 
Scandinavia.  In  later  years  Tegner  began,  but  leu 
unfinished,  two  important  epical  poems,  Gerd/i  and 
Kmnhruden.  The  period  of  the  publication  of 
Frithiofsaaga  (1825)  was  the  critical  epoch  of  his 
career.    It  made  him  one  of  the  most  famous  poets 


of  Europe ;  it  transferred  him  from  his  study  in  Lund 
to  the  bishop's  palace  in  Wexio  ;  it  marked  the  first 
breakdown  of  his  health,  which  had  hitherto  been 
excellent ;  and  it  witnessed  a  singular  moral  crisis  in 
the  inner  history  of  the  poet,  about  which  much  has 
been  written,  but  of  which  little  is  known.  Tegner 
was  at  this  time  passionately  in  love  with  a  certain 
beautiful  Euphrosyne  Palm,  the  wife  of(  a  town- 
councillor  in  Lund,  and  this  unfortunate  passion,  while 
it  inspired  much  of  his  finest  poetry,  turned  the  poet's 
blood  to  gall.  From  this  time  forward  the  heartless- 
ness  of  woman  is  one  of  TegneVs  principal  themes. 
It  is  a  remarkable  sign  of  the  condition  of  Sweden  at 
that  tune  that  a  man  not  in  holy  orders,  and  so  little 
in  possession  of  the  religious  temperament  as  Tegner, 
should  be  offered  and  should  accept  a  bishop's  crosier. 
He  did  not  hesitate  in  accepting  it ;  it  was  a  great 
honor  j  he  was  poor  ;  and  he  was  anxious  to  get  away 
from  Lund.  No  sooner,  however,  had  he  begun  to 
Btudy  for  his  new  duties  than  he  began  to  regret  the 
step  he  had  taken.    It  was  nevertheless  too  late  to  go 


back,  and  Tegner  made  a  respectable  bishop  as  loot  as 
his  health  lasted.  But  he  became  moody  and  melan- 
choly ;  as  early  as  1836  he  complained  of  fiery  heat* 
in  his  brain,  and  in  1840,  during  a  visit  to  Stockholm, 
he  suddenly  became  insane.  He  was  sent  to  an  asy- 
lum in  Schleswig,  and  early  in  1841  he  was  cured, 
and  able  to  return  to  Wexio.  It  was  during  his  con- 
valescence in  Schleswig  that  he  wrote  Kronbrudm. 
He  wrote  no  more  of  importance;  in  1843  he  had  a 
stroke  of  apoplexy,  and  on  the  2d  of  November,  1846, 
he  died  in  Wexio.  From  1819  he  had  been  a  member 
of  the  Swedish  Academy,  where  he  was  succeeded  by 
his  biographer  and  best  imitator  But  tiger.  In  prose 
Tegner  wrote  letters,  which  have  been  collected,  and 
which  are  considered  the  best  of  their  kind  in  the 
Swedish  language.  As  a  poet  he  will  scarcely  be  pre- 
ferred to  Bellman  or  to  Kuneberg  by  Swedish  verse 
amateurs,  but  he  still  exceeds  these  and  all  other 
writers  in  popularity. 

See  Bottiger,  Teckniwg  af  TegtUrt  Lffnad ;  Oeorg  Brands, 
E»aia$  Ttgntr  ;  Tbomander,  Tankar  oeh  IJjjen.    (K.  W.  Q.) 

TEHERAN,  or,  more  properly,  Tehran  (lat  35' 
40^  N.,  long.  51°  25'  E.),  for  about  a  century  the 
recognized  capital  of  Persia,  has  little  to  distinguish  it, 
in  general  outward  appearance,  from  other  large  cities 
of  the  country,  though  in  quite  recent  years  Parisian 
streets  or  boulevards,  and  even  Western  architecture 
for  single  houses,  in  the  midst  of  mud-brick  palaces  or 
plain  mud  hovels,  have  been  incongruously  introduced. 
Formerly  a  kind  of  polygon  some  4  miles  in  circum- 
ference—with its  mean  "shahr  panah  "  or  wall  its 
clumsy  and  uneven  ditch,  and  its  six  gates,  two  facing 
north,  two  south,  one  east,  and  one  west, — Teheran 
has  now  been  extended  to  an  outer  ditch  and  wall, 
thrown  out  on  each  side  bevond  the  ancient  limit 
The  bazaars  are  good,  though  hardly  of  the  first  class ; 
the  caravanserais  deserve  honorable  mention  ;  and  the 
telegraph  and  arsenal  are  respectable  institutions.  The 
streets  are  for  the  most  part  narrow  and  wretchedly 
paved.    The  "Ark,"  or  citadel,  contains  the  royal 
and  better  description  of  public  buildings,  and  connect- 
ing its  encircling  wall  with  the  city  gates  are  four  prin- 
cipal thoroughfares,  of  which  the  parallel  avenues 
from  the  Nasiriya  and  Daulat  entrances  are  the  mure 
notable.    Between  these  two  gates,  in  a  parallelogram 
extending  from  one  to  the  other  and  including  both,  i» 
the  gas-lighted  Top  Maidan,  or  "  Place  des  Canons," 
in  the  centre  of  which  is  a  large  reservoir.  European 
professors  arc  to  be  found  in  the  king's  college,  where 
some  250  students,  more  or  less,  are  taught  mathe- 
matics, engineering,  military  tactics,  music,  telegraphy, 
painting,  together  with  the  Arabic,  English,  French, 
and  Russian  languages.    Among  the  not  very  remark- 
able mosques — to  some  of  which  madrataht,  or  colleges, 
are  attached — may  be  specially  mentioned  the  Masjid-i- 
Shah,  or  king's  mosque,  with  its  handsome  enamelled 
front,  and  the  Masjid-i-Madar-i-Shah,  or  mosque  of 
the  king's  mother.    Water  is  freely  supplied  to  the 
town  by  means  of  the  underground  canals,  or  hudu, 
from  the  near  mountain  ranges.    Public  baths  abound, 
but  the  Europeans  use  those  of  the  Armenian  and  not 
of  the  Mohammedan  community.    The  British  lega- 
tion stands  in  a  handsome  garden  of  great  size,  in 
which  are  placed  the  houses  of  the  secretaries,  which 
resemble  English  villas.    In  the  summer  season  the 
representatives  of  Western  powers  and  other  Europeans 
move  out  to  the  slope  of  the  mountain  range  north  of 
Teheran, — the  British  residents  to  Gulhak,  a  village 
about  7  miles  from  the  city.    A  prominent  feature  in 
the  landscape  at  Gulhak  and  the  neighboring  summer 
quarters,  as  at  Teheran  itself,  is  Demayend,  the  noblest 
and  most  graceful  of  Persian  mountains. 

The  present  population  of  Teheran  may  be  taken  at 
160,000  at  most  According  to  a  late  authority 
(Bassett,  1887)  the  European  inhabitants  are  reckoned 
at  about  100  only ;  the  Jews  number  some  2500 ;  «nd 
there  are  150  Gabrs  or  Parsis,  a  sorry  i 
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old  fire-worshippers.  In  1872  there  were  said  to  be 
1000  Armenians,  mainly  traders  and  artisans.  In  1872 
there  were  bat  four  legations  in  Teheran — those  of 
England,  France,  Russia,  and  Turkey.  Since  that  year 
representatives  have  been  added  from  Holland,  Austria, 
Germany,  and  the  United  States.  The  French  have 
summer  quarters  at  Tejrish  and  the  Russians  at  Zar- 
gaodah.at  no  great  distance  from  the  English  Gulhak. 

Morier  supposes  Teheran  to  be  the  Tabors  of  the  Theodo- 
stan  Tables,  and  recognizes  it  also  in  the  account  of  the 
journey  of  the  Cast  i  Han  ambassadors  to  Timur.  Porter, 
toe,  relates  that  in  1637  the  secretary  of  the  Holstein  ambas- 
sadors mentions  Teheran  as  "one  of  the  towns  which  enjoy 
toe  privilege  of  maintaining  no  soldiers."  Again,  in  the 
17th  century,  it  was  visited  by  Pietro  della  Valle  and  by 
Sir  Thomas  Herbert, — the  latter  spelling  it  "  Tyroan." 
Most  writers  affirm  that  Teheran,  though  not  of  recent 
origin,  can  barely  be  held  of  repute  till  Agha  Muhammad 
nude  it  his  residence  in  about  1788,  taking  to  himself  the 
title  of  shah,  as  first  of  the  Kajar  kings,  in  1796.  Yet  there 
is  evidence  that  in  the  previous  century  it  was  a  royal  re- 
sort, if  nothing  more,  in  Herbert's  statement  that  "  the  ! 
Tonne  is  most  beautified  by  a  vast  garden  of  the  kings, 
succinct  with  a  great  towered  mud-wall  larger  than  the 
circuit  of  the  city."  Du  Pre  (who  visited  it  in  1806)  states 
that  it  had  been  pillaged  and  nearly  destroyed  by  the 
Afghans, — evidently  at  their  invasion  of  Persia  in  1728. 
Since  Agha  Muhammad's  time  Teheran  has  been  the  usual 
seat  of  the  Kajar  dynasty,  a  circumstance  to  be  attributed 
to  the  political  advantages  of  its  geographical  position. 

See.  besides  the  authorities  cited,  TeUmaph  and  Travel  (1874)  j 
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concession  from  the  Mexican  Government  to  construct  the 
"Tehuantepec  Hallway;"  bat,  after  a  few  miles  were  made, 
the  work  was  suspended,  and  in  1882  the  Government  con- 
tracted with  private  individuals  for  the  completion  of  the 
line,  which  was  to  be  190  miles  long,  and  to  run  from  the 
mouth  of  the  Goatxacoalcos  (Coatzacoalcos)  river  on  the 
Atlantic  to  the  port  of  Hal  in  a  Cruz  on  the  Pacific  The 
work  was  carried  to  Mi  natulan,  a  distance  of  25  miles,  in 
1884,  and  was  to  have  been  completed  in  1885 ;  but  since 
then  operations  appear  to  have  been  suspended  for  want  of 
means.  A  Tehuantepec  ship  railway  is  also  projected,  as 
it  is  expected  that  most  of  the  trade  between  the  Atlantio 
and  Pacific  coasts  of  the  United  States  will  be  attracted  to 
this  route,  which  shortens  the  distance  between  New  York 
and  San  Francisco  by  1477  miles,  and  between  New  Orleans 
and  the  same  place  by  2334  miles,  as  compared  with  that  by 
the  Panama  railway  and  future  canal. 

Tehuantepec,  the  town  which  gives  its  name  to  the 
isthmus,  bay,  and  neighboring  lagoon,  stands  on  the  river 
Tehuantepec,  15  miles  above  its  mouth  on  the  Pacific,  where 
it  develops  a  shallow  and  somewhat  exposed  harbor.  Of 
the  population,  estimated  at  14,000,  a  large  number  are 
civilized  and  industrious  Indians  engaged  in  cotton-weaving 
and  on  the  salt-works.    Indigs  is  grown  in  the  district, 


TEHUANTEPEC,  an  isthmus  in  Mexico,  compris- 
ing the  western  extremities  of  the  states  of  Vera  Cruz 
and  Oajaca.  and  limited  eastwards  by  the  states  of 
Tabasco  and  Chiapas,  thus  lying  between  16°  and  18° 
N.  lat  and  94°  and  95°  W.  long.  Between  the  Bay 
of  Campeche  on  the  north  or  Atlantic  side  and  that  of 
Tehuantepec  on  the  south  or  Pacific  side  the  distance 
in  a  bee  line  is  only  125  miles.  Here  also  the  Sierra 
Madre  falls  rapidly  from  over  5000  feet  in  Chiapas  to 
about  730  feet  in  the  ridge  skirting  the  Pacific  coast, 
sod  leaving  the  rest  of  this  district  somewhat  level, 
with  a  rise  from  the  Atlantic  of  not  more  than  60  feet 
in  the  mile  except  at  the  Chivela  Pass,  where  for  8 
miles  the  gradient*  are  about  116  feet  per  mile. 

This  favorable  condition  of  the  relief,  combined  with  a 
relatively  healthy  climate  subject  only  to  dangerous  insect 
pests  in  summer,  has  naturally  attracted  attention  to  the 
Tehuantepec  isthmus,  as  offering  peculiar  advantages  for 
interoceanic  communication  either  by  a  navigable  canal,  a 
railway,  or  a  ship  railway.  A  first  concession  was  made  in 
Ml  by  the  Mexican  Government  to  Don  Jose  de  Garay, 
who  had  the  land  surveyed  with  a  view  to  a  canal,  but  who, 
after  the  war  with  the  United  States,  surrendered  his  rights 
to  Mr.  P.  A.  Hargoua  of  New  York.  The  company  then 
organized  to  give  effect  to  the  Garay  grant  caused  a  fresh 
survey  for  a  railway  to  be  made  in  1851,  under  the  direction 
of  the  late  General  J.  G.  Barnard.  But  nothing  came  of 
this  or  of  another  railway  project  in  1857,  when  a  third 
snrvey  was  executed,  under  the  direction  of  Col.  W.  H. 
Bideil.  Then  the  "Teh  a  an  tepee  Railway  Company,"  formed 
in  1870  in  New  York,  and  reorganized  in  1879,  obtained  a 


and  there  are  productive  pearl-fisheries  in  the  bay.  Amongst 
the  exports  are  cochineal  and  a  purple  i" 
a  shellfish  abounding  on  the  coast. 


i  dye  extracted  from 


TEIGNMOUTH,  a  seaport  and  market  town  of  Eng- 
land, in  Devonshire,  consisting  of  the  parishes  of  East 
and  West  Teignmouth,  and  situated  on  the  English 
Channel,  at  the  mouth  of  the  Teign  and  on  the  Great 
Western  Railway,  14  miles  south  of  Exeter  and  209 
west-southwest  of  London.  It  is  somewhat  irregu- 
larly built,  partly  on  a  projecting  peninsula  and  partly 
on  the  acclivities  rising  behind  the  river.  The  Teign 
is  crossed  by  a  bridge  1671  feet  in  length,  built  of  wood 
and  iron  in  1824.  St.  Michael's  church,  in  East  Teign- 
mouth, erected  in  1822-23  in  the  Decorated  style,  was 
enlarged  in  1875.  The  other  buildings  include  St. 
Scholastica's  abbey  (erected  for  Benedictine  nuns  in 
1862),  the  East  Devon  and  Teignmouth  club-house,  the 
mechanics'  institute  (1840),  the  temperance  hall  (1879), 
the  sailors'  home  (1881),  the  baths  (1883),  and  the 
public  market  (1883).  There  are  two  commodious 
quays  and  a  pier  600  feet  in  length.    Fine  pipe  and 

? totters'  clay  (from  Kingsteignton)  is  shipped  to  Staf- 
brdsbire.  Coal  and  culm  are  imported,  and  there  is 
also  a  trade  with  Newfoundland.  Fishing  is  exten- 
sively carried  on.  The  town,  which  is  not  incorporated, 
was  formerly  governed  by  portreeves.  It  now  forms 
an  urban  sanitary*  district,  which  was  extended  on  29th 
September,  1881.  The  population  of  the  former  area 
(1238  acres)  in  1871  was  6751,  and  in  1881  it  was 
7120  ;  that  of  the  extended  area  (2347  acres)  in  1881 
was  8496. 

Teignmouth  isof  very  ancient  origin.  It  received  a  grant 
of  a  market  from  Henry  III.  East  TeiKnmouth  was  for- 
merly called  Teignmouth  Regis,  and  West  Teignmouth, 
Teignmouth  Episcopi, — the  manor  having  belonged  to  the 
see  of  Exeter  nntil  alienated  by  Bishop  Vesey.  Teignmouth 
was  burned  by  French  pirates  in  1340,  and  was  again  de- 
vastated by  the  French  on  26th  June,  1690. 

TEINDS.   Sec  Tithes. 


telegraph: 


'DELEGRAPH  (from  ry-A*  and  yp&fu)  signifies  an 
X  instrument  to  write  at  a  distance.  The  term  is 
specifically  applied  to  apparatus  for  communicating 
intelligence  to  a  distance  in  unwritten  signs  addressed 
to  the  eye  or  ear.  and  has  only  recently  had  application 
to  those  wonderful  combinations  of  inanimate  matter 
which  literally  write  at  a  distance  the  intelligence  com- 


account  of  American  contributions  to  telegraphy 
be  found  In  vol.  xxlx.  under  the  Utle  Txlxo«afh  8ys- 
UMmD  Statks.] 


is  to  explain  the  principles  and  practice  of  the  electric 
telegraph,  and  we  shall  allude  to  other  telegraphic 
systems  only  to  illustrate  the  general  principles  of 
signalling. 

A  word  expressing  an  idea  may,  according  to  a  pre- 
arranged plan  of  signalling,  be  communi- 
cated  by  voice,  by  trumpet  calls,  by  gun  fire,  JSswally. 
by  gesture  or  dumb  signs,  by  lamp  signals, 
by  flags,  by  semaphore,  or  by  electric  telegraph.  The 
simplest  system  of  word-signalling  hitherto  practiced 
is  that  of  the  nautical  flag  telegraph,  in  which  each 
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hoist  represents  a  word  by  a  combination  of  four  flags 
in  four  distinct  positions  (see  Signals,  Naval).  If 
n  denote  the  number  of  flags,  supposed  all  different, 
out  of  which  the  four  to  be  sent  up  may  be  selected, 
the  number  of  different  ideas  which  can  be  expressed  by 
a  single  hoist  is  n(n  —  l)(n  —  2)(n  —  3),  since  there  are 
n  varieties  out  of  which  the  flag  for  each  of  the  four 
positions  may  be  independently  chosen.  To  oommit 
to  memory  so  great  a  number  of  combinations,  which 
amount  to  358,800  if  n  =  26,  would  be  a  vain  effort : 
the  operators  on  each  side  must  therefore  have  con- 
stant recourse  to  a  dictionary,  or  code,  as  it  is  called. 
For  the  sake  of  convenient  reference  each  flag  is  called 


bv  the  name  of  a  letter  of  the  alphabet,  and  all  that 
the  operator  has  to  bear  in  mind  is  the  letter  by  which 
each  flag  is  designated  Sometimes  the  words  to  be 
expressed  are  spelled  out  by  means  of  the  flags  as  in 
ordinary  language;  but,  as  in  most  words  there  are 
more  than  four  letters,  as  scarcely  any  two  consecutive 
words  are  spelled  with  four  or  less  than  four  letters, 
and  as  more  than  four  flags  at  a  time  cannot  be  con- 
veniently used,  the  system  of  alphabetic  signalling 
frequently  requires  the  use  of  two  hoists  for  a  word, 
and  scarcely  ever  has  the  advantage  of  expressing  two 
words  bv  one  hoist  It  is  therefore  much  more  tedious 
than  code  signalling  in  the  nautical  telegraph. 

In  point  of  simplicity  spoken  words  may  be  consid- 
ered as  almost  on  a  par  with  the  nautical  telegraph, 
since  each  word  is  in  reality  spoken  and  heard  almost 
as  a  single  utterance.  Next  in  order  comes  the  system 
of  spelling  out  words  letter  by  letter,  in  which — instead 
of,  as  in  the  nautical  telegraph,  358,800  single  symbols 
to  express  the  same  number  of  ideas — 26  distinct  sym- 
bols are  used  to  express  by  their  combinations  any 
number  whatever  of  distinct  ideas.  Next  again  to  this 
may  be  ranked  the  system  by  which  several  distinct 
successive  signals  are  used  to  express  a  letter,  and 
letters  thus  communicated  by  compound  signals  are 
combined  into  words  according  to  the  ordinary  method 
of  language.  It  is  to  this  last  class  that  nearly  all 
practical  systems  of  electro-telegraphic  signalling  be- 
long. But  some  of  the  earliest  and  latest  proposals 
for  electric  telegraphs  are  founded  on  the  idea  of  making 
a  single  signal  represent  a  single  letter  of  the  alphabet ; 
as  instances  we  may  name  those  early  forms  in  which 
separate  conductors  were  used  for  the  different  letters  ; 
a  method  suggested  by  Professor  W.  Thomson1  in  1858 
in  which  different  strengths  of  current  were  to  be 
employed  to  indicate  the  letters ; 
of  printing  telegraph  now  in  use, 

I.  Historical  Sk  etch  of  Early  Telegraphs. 
Although  the  history  of  practical  electric  telegraphy 

Ear)  form  (*oe8  no'  mc^u(^e  a  period  of  more  than  half 
TJ0  a  century,  the  idea  of  using  electricity  for 
telegraphic  purposes  is  much  older.  It  was  suggested 
again  and  again  as  each  new  discovery  in  electricity 
and  magnetism  seemed  to  render  it  more  feasible. 
Thus  the  discovery  of  Stephen  Gray  and  of  Wheeler 
that  the  electrical  influence  of  a  oharged  Leyden  jar 
maybe  conveyed  to  a  distance  by  means  of  an  insulated 
wire  gave  rise  to  various  proposals,  of  which  perhaps 
the  earliest  was  that  in  an  anonymous  letter*  to  tne 
Scott  Magazine  (vol.  xv.  p.  73,  1753),  in  which  the 
use  of  as  many  insulated  conductors  as  there  are  letters 
in  the  alphabet  was  suggested.  Each  wire  was  to  be 
used  for  the  transmission  of  one  letter  only,  and  the 
message  was  to  be  sent  by  charging  the  proper  wires 
in  succession  and  received  by  observing  the  movements 
of  small  pieces  of  paper  marked  with  the  letters  of  the  al- 
phabet and  placed  under  the  ends  of  the  wires.  A.very 
interesting  modification  was  also  proposed  in  the  same 

I  Pee  Ills  Mathematical and  Phyrical  Papert,  vol.  11.  p.  106. 
•  From  correspondence  found  among  Sir  David  Brewster's 
papers  after  hi*  death  It  seems  highly  probable  that  the  writer 
of  this  letter,  which  was  ' 


aunceon  and'  a  naUve  of 
Renfrew. 


C  M.,"  was  Charlea  Morriaon.a 
but  at  that  time  resident  In 


letter,  viz.,  to  attach  to  the  end  of  each  wire  a  small 
light  ball  which  when  charged  would  be  attracted 
towards  an  adjacent  bell  and  strike  it  Some  twenty 
years  later  Le  Sage  proposed  a  similar  method,  in  whicfi 
each  conductor  was  to  be  attached  to  a  pith  ball  elec- 
troscope. An  important  advance  on  this  was  proposed 
in  1797  by  Lomond,'  who  used  only  one  line  or  wire 
and  an  alphabet  of  motions.  Besides  these  we  have 
in  the  same  period  the  spark  telegraph  of  Reiser,  of 
Don  Silva,  and  of  Cavallo,  the  with  ball  telegraph  of 
Ronalds,  and  several  others.  Next  came  the  discovery 
of  Galvani  and  of  Volta,  and  as  a  consequence  a  fresh 
set  of  proposals,  in  which  voltaic  electricity  was  to  be 
used.  The  discovery  by  Nicholson  and  Carlisle  of  the 
decomposition  of  water  and  the  subsequent  researches 
of  Davy  on  the  decomposition  of  the  solutions  of  salts 
by  the  voltaic  current  was  turned  to  account  in  the 
water  voltameter  telegraph  of  Sommering  and  the 
modification  of  it  proposed  by  Schweigger,  and  in  a 
similar  method  proposed  by  Coxe,  in  which  a  solution 
of  Baits  was  substituted  for  water.  Then  came  the 
discovery  by  Romagnesi  and  by  Oersted  of  the  action 
of  the  galvanic  current  on  a  magnet  The  application 
of  this  to  telegraphic  purposes  was  suggested  by  Lap- 
lace and  taken  up  by  Ampere,  and  afterwards  by 
Triboaillet  and  by  Schilling,  whose  work  forms  the 
foundation  of  much  of  modern  telegraphy.  Faraday's 
discovery  of  the  induced  current  produced  by  pissing 
a  magnet  through  a  helix  of  wire  forming  part  of  a 
closed  circuit  was  laid  hold  of  in  the  telegraph  of  Gauss 
and  Weber,  and  this  application  was  at  the  request 
of  Gauss  taken  up  by  steinheil,  who  brought  it  to 
considerable  perfection.  Steinheil  communicated  to 
theGottingen  Academy  of  Sciences  in  September,  1838. 
an  account  of  his  telegraph,  which  had  been  constructed 
about  the  middle  of  the  preceding  year.  The  currents 
were  produced  by  a  magneto-electric  machine  resem- 
bling that  of  Clarke.  The  receiving  apparatus  consisted 
of  a  multiplier,  in  the  centre  of  which  were  pivoted 
one  or  two  magnetic  needles,  which  either  indicated  the 
message  by  the  movement  of  an  index  or  by  striking 
two  bells  of  different  tone  or  recorded  it  by  making  ink 
dots  on  a  ribbon  of  paper.  Among  other  workers 
about  this  time  we  may  mention  Masson,  Breguet, 
Davy,  Deval,  Billon,  Soudalotj  and  Voraselman,  who 
proposed  to  use  the  physiological  effects  of  electricity 
in  working  an  electric  telegraph.* 

Steinheil  appears  to  have  been  anticipated  in  the 
matter  of  a  recording  telegraph  by  Morse  of  America, 
who  in  1835  constructed  a  rude  working  model  of  an 
instrument ;  this  within  a  few  years  was  so  perfected 
that  with  some  modification  in  detail  it  has  been  largely 
used  ever  since  (see  below).  In  1836  Cooke,  to  whom 
the  idea  appears  to  have  been  suggested  by  Schilling's 
method,  invented  a  telegraph  in  which  an  alphabet 
was  worked  out  by  the  single  and  combined  movement 
of  three  needles.  Subsequently,  in  conjunction  with 
Wheatstone,  he  introduced  another  form,  in  which  five 
vertical  index  needles,  each  worked  by  a  separate 
multiplier,  were  made  to  point  out  the  letters  on  a  dial 
Two  needles  were  acted  upon  at  the  same  time,  and 
the  letter  at  the  point  of  intersection  of  the  direction 
of  the  indexes  was  read.  This  telegraph  required  six 
wires,  and  was  shortly  afterwards  displaced  by  the 
single-needle  system,  still  to  a  large  extent  used  on 
railway  and  other  less  important  circuits.  The  single 
needle  instrument  is  a  vertical  needle  galvanosoope 
worked  by  a  battery  and  reversing  key,  the  motions  to 
right  and  left  of  one  end  of  the  index  corresponding 
to  the  dashes  and  dots  of  the  Morse  alphabet  To  in- 
crease the  speed  of  working,  two  single-needle  instru- 
ments were  sometimes  used  (double-needle  telegraph). 
This  system  required  two  lines  of  wire,  and,  along  with 

•  See  Arthur  Young.  Travel*  in  France,  p.  8. 

*  The  reader  Interested  in  the  early  hUtorr  of  the  electric  tela- 
frraph  may  consult  Edward  Hiirhton.  Thr  Electric  THegraph,  Lon- 
don. IBM;  Molfrno.  TralU  <te  TNtorapMc  FUetrique,  I*art»,  1m9  ;  SM 
Bablae.  Utitory  qf  the  Eteetrie  Telegraph,  London,  1869. 
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aB  multiple-wire  systems,  soon  passed  out  of  use. 
8imilar  instruments  to  the  single  and  double  needle 
ooes  of  Cooke  and  Wheatstone  were  about  the  same 
time  invented  by  the  Rev.  H.  Highton  and  his  brother 
Edward  Highton.  and  were  used  tor  a  considerable  time 
on  some  of  the  railway  lines  in  England.  Another  series 
of  instruments,  introduced  by  Cooke  and  Wheatstone  in 
1840,  and  generally  known  as  "  Wheatstone's  step- by  - 
step  letter-showing  "  or  "A  B  C  instruments"  were 
worked  out  with  great  ingenuity  of  detail  by  Wheatstone 
in  Great  Britian  and  by  Breguet  and  others  in  France. 
They  are  still  largely  used  for  private  wires,  but  are 
being  rapidly  displaced  by  the  telephone.1  Wheatstone 
also  described  and  to  some  extent  worked  out  an  inter- 
esting modification  of  his  step-by-step  instrument,  the 
object  of  which  was  to  produce  a  letter-printing  tele- 
graph.   But  it  never  came  into  use  ;  some  years  later, 
however,  an  instrument  embodying  the  same  principle, 
although  differing  greatly  in  mechanical  detail,  was 
brought  into  use  by  Royal  E.  House  of  Vermont,  U.  8. , 
and  was  very  successfully  worked  on  some  of  the  Amer- 
ican telegraph  lines  till  1860,  after  which  it  was  grad- 
ually displaced  by  the  Phelps  combination  telegraph. 
The  House  instrument  is  not  now  in  use,  but  various 
modifications  of  it  are  still  employed  for  private  lines 
and  for  stock  telegraphs,  such  as  Calahans  and  the 
universal  stock  telegraphs,  Phelps's  Btock  printer, 
Gray's  automatic  printer  for  private  lines,  Siemens's 
and  Phelps's  automatic  type  printers,  etc.  (see  infra, 
pp.  129-130). 

EL  General  Description  of  Electric  Tele- 
graphs for  Land  and  Sea. 

The  first  requisite  for  electro-telegraphic  communi- 
cation between  two  localities  is  an  insulated 
conductor  extending  from  one  to  the  other. 
This,  with  proper  apparatus  for  originating 
i  currents  at  one  end  and  for  discovering  the 
I  produced  by  them  at  the  other  end,  constitutes 
an  electric  telegraph.1  Faraday's  term  "electrode." 
literally  a  way  tor  electricity  to  travel  along,  might  be 
well  applied  to  designate  the  insulated  conductor  along 
which  the  electric  messenger  is  dispatched.  It  is, 
however,  more  commonly  and  familiarly  called  "  the 
wire"  or  "the  line." 

The  apparatus  for  generating  the  electric  action  at 
one  end  is  commonly  called  the  transmitting  apparatus 
or  instrument,  or  the  tending  apparatus  or  instrument, 
or  sometimes  simply  the  transmitter  or  tender.  The 
apparatus  used  at  the  other  end  of  the  line  to  render 
the  effects  of  this  action  perceptible  to  any  of  the 
senses — eye,  ear,  or  taste,  all  of  which  have  been  used 
in  actual  telegraphic  signalling — is  called  the  receiving 
apparatus  or  instrument. 
In  the  aerial  or  overground  system  of  land  telegraphs 
the  main  line  consists  generally  of  a  "  gal- 
£and  vanixed"  iron  wire  from  one-sixth  to  a 
Lne«.  quarter  of  an  inch  in  diameter,  stretched 
through  the  air  from  pole  to  pole,  at  a  suf- 
ficient height  above  the  ground  for  security.  The  sup- 
ports or  insulators,  as  they  are  called,  by  which  it  is 
attached  to  the  poles  are  of  very  different  form  and 
arrangement  in  different  telegraphs,  but  consist  essen- 
tially of  a  stem  of  glass,  porcelain,  coarse  earthenware, 
or  other  non-conducting  substance,  protected  by  an 
overhanging  screen  or  roof.  One  end  of  the  stem  is 
firmly  attached  to  the  pole,  and  the  other  bears  the 
wire.  The  best  idea  of  a  single  telegraphio  insulator 
may  be  got  from  a  common  umbrella,  with  its  stem  of 
insulating  substance  attached  upright  to  the  top  of  a 
pole  and  bearing  the  wire  supported  in  a  notch  on  the 
ton  outside.  The  umbrella  may  be  either  of  the  same 
substance  as  the  stem — all  glass  or  all  glazed  earthen- 
ware, for  instance— or  of  a  stronger  material,  such  as 


iron,  with  an  insulating  stem  fitted  to  it  to  support  it 
below.  Very  good  insulators  may  be  made  of  contin- 
uous glass ;  but  well-glased  porcelain  is  more  generally 
used,  or  rather  earthenware,  which  is  cheaper,  less 
brittle,  and  insulates  well  as  long  as  the  glazing  iB  suf- 
ficent  to  prevent  the  porous  substance  within  from 
absorbing  moisture. 

One  of  the  best  forms — Varley's  double  cup  in- 
sulator— is  shown  in  Fig.  1 .  It  consists  of  two  distinct 
cups  (c,  C),  which  are  moulded  and  fired  separately, 
and  afterwards  cemented  together. 
The  double  cup  gives  great  security 
against  loss  of  insulation  due  to  cracks 
extending  through  the  insulator,  and 
also  gives  a  high  surface  insulation. 
An  iron  bolt  \b)  cemented  into  the 
centre  of  the  inner  cup  is  used  for 
fixing  the  insulator  to  the  pole  or 
bracket. 

In  the  underground  system  the 
main  line  generally  con- 
sists of  a  copper  wire,  or  55£3 
a  thin  strand  of  copper  8Tinea. 
wires,  covered  with  a  con- 
tinuous coating  of  gutta  percha,  in- 
dia-rubber, or  some  equivalent  in- 
sulating substance,  served  with  tarred 
tape  and  enclosed  in  earthenware, 
iron,  or  lead  pipes  laid  below  the 
surface  of  the  ground.    This  system 
is  largely  used  for  street  and  tunnel 
Fio   1  —Varley's  wor'c»  ana<  10  a  considerable  extent, 
double  cup  insula-  especially  in  Germany,  for  ordinary 
tor,  one-fourth  full  lines.    Each  tube  generally  contains 
***  a  number  of  wires,  which  are  either 

laid  up  into  a  cable  and  covered  with  a  serving  of 
tarred  tape  or  hemp  before  being  drawn  into  the  tube, 
or — as  is  more  commonly  the  case  in  the  United  King- 
dom— simply  laid  together  in  a  parallel  group  and  tied 
at  intervals  with  binders,  which  are  removed  as  the 
wires  are  drawn  into  the  tube.  On  some  long  under- 
ground lines  in  Germany  the  insulated  wires  are  laid 
up  into  a  cable,  served  with  jute  or  hemp,  and  sheathed 
with  a  continuous  covering  of  iron  wires,  precisely 
similar  to  the  submarine  cables  described  below.  The 
cable  is  laid  in  a  deep  trench  and  coated  with  bitumen. 
This  form  of  cable  is  easily  laid,  and  if  properly  manu- 
factured is  likely  to  be  very  durable. 

Submarine  Cablet. — A  submarine  cable  (Figs.  2-4), 
as  usually  manufactured  at  present,  consists 
of  a  core  a  in  the  centre  of  which  is  a  strand  sub- 
of  copper  wires  varying  in  weight  for  dif-  babies! 
ferent  cables  between  70  and  400  lb  to  the 
mile.  The  stranded  form  was  suggested  by  Prof.  W. 
Thomson  at  a  meeting  of  the  Philosophical  Society  of 
Glasgow  in  1854,  because  its  greater  flexibility  renders 
it  less  likely  to  damage  the  insulating  envelope  during 
the  manipulation  of  the  cable.  The  central  conductor 
is  covered  with  several  continuous  coatings  of  gutta 
percha,  the  total  weight  of  which  also  varies  between 
70  and  400  tb  to  the  mile.  With  a  light  core  the 
weight  of  the  gutta  percha  generally  exceeds  that  of 
the  copper,  while  in  some  heavy  cores  the  copper  is 
heavier.  The  different  coatings  of  gutta  percha  and 
of  the  conductor  are  usually  separated  by  a  thin  coat- 
ing of  Chattei-ton's  compound  (a  mixture  of  gutta 
percha,  resin,  and  Stockholm  tar),  in  order  to  make 
them  adhere  firmly  together.  This  practice  has  re- 
cently been  departed  from  by  Messrs.  Siemens  Brothers, 
who  nave  succeeded  by  an  improved  process  of  manu- 
facture in  getting ^perfect  adhesion  without  the  use  of 
The  a 


^  Fee  the  different  formi,  see  PreecoU'n  Electricity  and  the  Electric 
la  thU  telegraph  of  course  complete  the 
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the  compound.  The  core  is  served  with  a  thick  coat- 
ing of  wet  jute,  yarn,  or  hemp  (A),  forming  a  soft  bed 
for  the  sheath,  which  consists  of  soft  iron,  or  of  homo- 
geneous iron,  wires  of  the  best  quality.  The  sheath- 
ing wires  are  usually  covered  with  one  or  two  servings 
of  tarred  canvas  tape  :/),  or  of  tarred  hemp,  laid  on 
alternately  with  coatings  of  a  mixture  of  asphaltum 
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and  tar.  The  weight  of  the  iron  sheath  varies  greatly 
according  to  the  depth  of  the  water,  the  nature  of  the 
sea  bottom,  the  prevalence  of  currents,  and  so  on. 
Kg.  2  shows  the  intermediate  type  again  sheathed 
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lated  by  the  die  D,  is  pressed  out  of  the  cylinder  by  apply- 
ing the  requisite  pressure  to  the  piston  P.  The  newly 
coated  wire  is  passed  through  a  long  trough  T,  containing 
cold  water,  until  it  is  sufficiently  cold  to  allow  it  to  be 
safely  wound  on  a  bobbin  B'.  This  operation  completed, 
the  wire  is  wound  from  the  bobbin  B'  on  to  another,  and  at 
the  same  time  carefully  examined  for  air-holes  or  other 
flaws,  all  of  which  are  eliminated.   The  coated  wire  is 

dieD, 


Pros.  2-4  —Sections  of  three 
size.   Fig.  2.— Type  of 
Fig.  4.— Deep  sea  type. 


with  a  heavy  armor  to  resist  wear  in  the  shallow  water 
near  shore.  In  many  cases  a  still  heavier  type  is  used 
for  the  first  mile  or  two  from  shore,  and  several  inter- 
mediate types  are  often  introduced,  tapering  gradually 


F10.&. 

or  another  of  the  same  size,  being  placed  at  the  back  of  tht 
cylinder  and  a  larger  one  substituted  at  the  front.  A  second 
coating  is  then  laid  on,  and  after  it  passes  through  a  similar 
process  of  examination  a  third  coating  is  applied,  and  so  on 
until  the  requisite  number  is  completed.  The  finished  core 
changes  rapidly  in  its  electric  qualities  at  first,  and  ii 
generally  kept  for  a  stated  interval  of  timo  before  being 
subjected  to  the  specified  testa.  It  is  then  placed  in  a  tank 
of  water  and  kept  at  a  certain  fixed  temperature,  usually 
75°  Fahr.,  until  it  assumes  approximately  a  constant  elec- 
trical state.  Its  conductor  and  dielectric  resistance  and  its 
electrostatic  capacity  are  then  measured.  These  tests  are 
generally  repeated  at  another  temperature,  say  50°  Fahr., 
for  the  purpose  of  obtaining  at  the  same  time  greater  cer- 
tainty of  the  soundness  of  the  core  and  the  rate  of  varia- 
tion of  the  conductor  and  dielectric  resistances  with  tem- 
perature, .should  these  tests  prove  satisfactory  the  core  ii 
served  with  jute  yarn,  coiled  in  water-tight  tanks,  and  inr- 
rouuded  with  salt  water.  The  insulation  is  again  tested, 
and  if  no  fault  is  discovered  the  served  core  is  passed 
through  the  sheathing  machine,  and  the  iron  sheath  and  the 
outer  covering  are  laid  on.  As  the  cable  is  sheathed,  it  is 
stored  in  large  water-tight  tanks  and  kept  at  a  nearly  uni- 
form temperature  by  means  of  water. 

Tho  cable  is  now  transferred  to  a  cable  ship,  provided 
with  water-tight  tanks  similar  to  those  used  in  Bubmer- 
the  factory  for  storing  it.   The  tanks  are  nearly  ^ 
cylindrical  in  form  and  have  a  truncated  cone 
fixed  in  the  centre,  as  shown  at  C,  Fig.  6.  The  cable  iscare- 


Fiu.  6.— Diagram  of  cable  tank  and  paying  out  apparatus  of 


to  the  thin  deep-water  type.  Captain  S.  Trot  and 
Mr.  F.  A.  Hamilton  have  proposed  1  to  abandon  the 
iron  sheath  and  substitute  a  strong  double  serving  of 
hemp,  laid  on  in  such  a  way  as  to  prevent  twisting 
when  the  cable  is  under  tension.  This  suggestion, 
which  is  a  revival  with  some  modifications  of  an  old 
idea,  is,  however,  still  in  the  experimental  stage. 

We  will  now  describe  very  briefly  a  few  of  the  most 
important  processes  in  the  manufacture  and  submer- 
of  submarine  cables. 


In  manufacturing  a  cable  (Fig,  5)  the  copper  strand  is 
passed  through  a  vessel  A  containing  melted 
Their  Chatterton's  compound,  then  through  the  cyl- 

Xcture.  inder  c> in  which  a  quantity  of  gutta  percha, 
purified  by  repeated  washing  in  hot  water,  by 
mastication,  and  by  filtering  through  wire-gaute  filters,  is 
kept  warm  by  a  steam-jacket.  As  the  wire  is  pulled  through, 
a  coating  of  gutta  percha,  the  thickness  of  which  is  regu- 
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fully  colled  into  the  tonka  in  horizontal  flakes,  each  of  which 
is  begun  at  the  outside  of  the  tank  and  colled  towards  the 
centre.  The  different  coils  are  prevented  from  adhering  by 
a  coating  of  whitewash,  and  tho  end  of  each  nautical  mile 
is  carefully  marked  for  future  reference.  After  the  cable 
has  been  again  subjected  to  the  proper  electrical  tests  and 
found  to  be  in  perfect  condition,  the  shin  is  token  to  the 
place  where  the  shore  end  is  to  be  landed.  A  sufficient  length 
of  cable  to  reach  the  shore  or  the  cable-house  is  paid  over- 
board and  coiled  on  a  raft  or  rafts,  or  on  the  deck  of  a  steam- 
launch,  in  order  to  be  connected  with 
is  token  into  the  testing  room  in  the 
conductor  connected  with  the  testin^ 
should  the  electrical  tests  continue  satisfactory,  the  ship* 
put  on  the  proper  course  and  steams  slowly  ahead,  paying 
out  the  cable  over  her  stern.  The  cable  must  not  be  over- 
strained in  the  process  of  submersion,  and  must  be  paid  out 
at  the  proper  rate  to  give  the  requisite  alack.  This  involves 
the  introduction  of  machinery  for  measuring  am" 
ling  the  speed  at  which  it  leaves  the  ship  and  fori 
the  pull  on  the  cable.  The  essential  parte  of  tl ' 
in  Fig.  6.  The  lower  end  «of  the 
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tank  T  Is  taken  to  the  testing  room,  so  that  continuous 
t*u  for  electrical  condition  can  be  made.  The  upper  end 
11  passed  over  a  guiding  quadrant  Q  to  a  not  of  wheels  or 
&itd  quadrants  1,2,3...  then  to  the  paying-oat  drum  P, 
fern  it  to  the  dynanomutor  D,  and  finally  to  the  stern  pul- 
ley, over  which  it  pause*  into  the  sea.  The  wheels  1, 2,  3,  ... 
»« to  arranged  that  2,  4,  8, ...  can  be  raised  or  lowered  so 
Misgive  the  cable  leas  or  more  bend  an  it  passes  between 
then,  while  1,  3,  5,  ...  are  furnished  with  brakes.  The 
whole  system  provide*  the  means  of  giving  sufficient  back- 
nail  to  the  cable  to  make  it  grip  the  drum  P,  round  which 
u  posses  several  times  to  prevent  slipping.  On  the  same 
shaft  with  P  is  fixed  a  brake-wheel  furnished  with  a  power- 
ful brake  B,  by  the  proper  manipulation  of  which  the  speed 
of  paying  oat  is  regulated,  the  pull  on  the  cable  being  at 
:h<:  same  time  observed  by  means  of  D.  The  shaft  of  P  can 
ss  readily  put  in  gear  with  a  powerful  engine  for  the  pur- 
pr*c  of  hauling  back  the  cable  should  it  be  found  necessary 
to  do  so.  The  leugth  paid  out  and  the  rate  of  paying  out 
*re  obtained  approximately  from  the  number  of  turns  made 
iy  the  drum  P  and  its  rate  of  turning.  This  is  checked  by 
the  mile  marks,  the  known  position  of  the  joints,  etc,  as 
tfeey  pass.  The  speed  of  the  ship  can  be  roughly  estimated 
fna  the  speed  of  the  engines;  it  is  more  accurately  obtained 
by  one  or  other  of  the  various  forms  of  log,  or  it  may  be 
□ranured  by  paying  oat  continuously  a  steel  wire  over  a 
ne»uring  wheel.  The  average  speed  is  obtained  very  ac- 
cirstely  from  solar  and  stellar  observations  for  the  position 
of  the  ship.  The  difference  between  the  speed  of  the  ship 
sod  the  rate  of  paying  out  gives  the  amount  of  slack.  The 
anseot  of  slack  varies  in  different  case*  between  three  and 
tea  per  cent,  but  some  is  always  allowed,  so  that  the  cable 
nuy  easily  adapt  itself  to  inequalities  of  the  bottom  and 
auy  be  more  readily  lifted  for  repairs.  But  the  mere  pay- 
mc  oat  of  sufficient  slack  is  not  a  guarantee  that  the  cable 
•ill  always  lie  closely  along  the  bottom  or  be  free  from 
»pAos.  Whilst  it  is  being  paid  oat  the  portion  between  the 
mrntee  of  the  water  and  the  bottom  of  the  sea  lies  along  a 
straight  line,  the  component  of  the  weight  at  right  angles 
to  us  length  being  supported  by  the  frictions!  resistance  to 
making  in  the  water,  If,  then,  the  speed  of  the  ship  be  r, 
Lip  rate  of  paying  out  st,  the  angle  of  immersion  t,  the  depth 
r.f  the  water  »,  trie  weight  per  unit  length  of  the  cable  ic, 
U>e  pull  on  the  cable  at  the  surface  P,  and  A,  B  constants, 


(«) 


sin 

»cosi  =  B/(ssin»)  (s), 

*here  /stands  for  "  function."  The  factors  Kf  (a  —  x  cos  •) 
tad  B/(*  sin  »)  give  the  frictional  resistance  to  sinking,  per 
unit  length  of  the  cable,  in  the  direction  of  the  length  and 
transverse  to  the  length  respectively.1  It  is  evident  from 
equation  O)  that  the  angle  of  immersion  depends  solely  on 
lae  speed  of  the  ship;  hence  in  laying  a  cable  on  an  irregu- 
lar bottom  it  is  of  great  importance  that  the  speed  should 
W  MirtirienUy  low.  This  may  be  illustrated  very  simply  as 
suppose  a  a  (Fig.  7)  to  be  the  surface  of  the  sea,  b  e 


Fro.  7. 

the  bottom,  and  e c the  straight  line  made  by  the  cable; 
then,  if  a  hill  H,  which  is  at  any  part  steeper  than  the  in- 
clination of  the  cable,  is  passed  over,  the  cable  touches  it  at 
»me  point  I  before  it  touches  the  part  immediately  below 
f,  sad  if  the  friction  between  the  cable  and  the  ground  is 
soScient  the  cable  will  either  break  or  be  left  in  a  long  span 
nady  to  break  st  some  future  time.  It  is  important  to  ob- 
serve that  the  risk  is  in  no  way  obviated  by  the  increasing 
slick  paid  oat,  except  in  so  far  as  the  amount  of  sliding 
which  the  strength  of  the  cable  is  able  to  produce  at  the 
'taints  of  contact  with  the  ground  may  be  thereby  increased. 
The  speed  of  the  ship  must  therefore  be  so  regulated  that 
toe  angle  of  immersion  is  as  great  as  the  inclination  of  the 
steepest  slope  passed  over.  Under  ordinary  circumstances 
tb*  angle  of  immersion  i  varies  between  six  and  nine  de- 


p  ltT  8lr  W'  TnOTB*on'  *°**«"»«rteaf  «*<*  Pkyxteot  Papers,  vol.  II. 

1  Fcrr  details  of  cable  manufacture  and  laying  consult  r>oug- 
jv's  THajntph  Omttruotinn.  London,  1877,  aDd  Captain  V.  Hos- 


Qualitiei  of  a  IWeorap*  Lint.— The  efficiency  of  the  tele- 
graph depends  on  three  qualities  of  the  main  line— (1)  its 
conducting  quality,  (2)  it*  insulation,  and  (3)  its  electro- 
static capacity. 

1.  The  conducting  quality  of  a  wire  or  other  elongated 
portion  of  matter  is  measured  by  the  quantity  _ 

of  electricity  which  it  allows  to  flow  through  it  00 ""J??"?/ 
when  a  stated  "electromotive  force,"  or  ,7dif-  V^Vt- 
ference  of  electric  potentials,"  is  maintained  between  its 
two  ends.  It  may  be  most  naturally,  and  is  in  point  of  fact 
generally,  expressed  in  terms  of  resistance  to  transmission, 
regarded  as  a  quality  inverse  to  that  of  conducting  power, 
and  expressed  numerically  by  the  reciprocal  of  the  measure 
of  the  conducting  power:  An  Independent  explanation  and 
definition  of  the  electrical  resistance  of  a  conductor  may  be 
given  as  follows:  the  electrical  resistance  of  a  conductor  is 
measured  by  the  amount  of  electromotive  force,  or  di  (Terence 
of  potentials,  which  must  bo  maintained  between  its  ends 
to  produce  s  stated  strength  of  electric  current  through  it. 

2.  The  true  measure  of  the  insulation  of  a  body  is  the  re- 
sistance to  conduction  offered  by  its  supports.  in.ujatlon 
The  reciprocal  of  this,  or  the  conducting  power 

of  the  supports,  measures  the  defectiveness  of  the  insula- 
tion. 8inoe  no  substance  yet  known  is  absolutely  a  non- 
conductor of  electricity,  perfect  insulation  is  impossible.  If, 
however,  the  supports  on  which  a  telegraph  wire  rests  pre- 
sent, on  each  part  and  on  the  whole,  so  great  a  resistance  to 
electric  conduction  as  to  allow  only  a  small  portion  of  tbo 
electricity  sent  in,  in  the  actual  working,  at  one  end  to  es- 
cape by  lateral  conduction,  instead  of  passing  through  the 
line  and  producing  effect  at  the  other  end,  the  insulation 
is  as  good  as  need  be  for  the  mode  of  working  adopted.  With 
the  good  insulation  attained  in  a  submarine  line,  round  every 
part  of  which  the  gutta  percha  is  free  from  flaws,  no  tele- 
graphic operation  completed  within  a  second  of  time  can  be 
sensibly  influenced  by  lateral  conduction.  A  charge  com- 
municated to  a  wire  thus  insulated  under  water,  st  the  tem- 
perature of  the  sea-bottom,  is  so  well  held  that,  after  thirty 
minutes,  not  so  mnch  as  half  of  it  is  found  to  have  escaped. 
From  this,  according  to  the  familiar  " compound  interest" 
problem,  it  appears  that  the  loss  must  be  st  the  rate  of  lees 
than  five  per  cent  per  two  minutes. 

3.  In  1849  Werner  Siemens  proved  that  "  when  a  current 
is  sent  through  asubmerged  cable  a  quantity  of 
electricity  is  retained  in  charge  along  the  whole  Klectro- 
surfacc,  being  distributed  in  proportion  to  the  static 
tension  of  each  point."— that  is  to  say,  to  the  capacity, 
difference  of  potentials  between  the  conductorat 

any  point  and  the  earth  beside  it  In  1864  Faraday  showed 
the  effect  of  this  "electrostatic  charge"  on  signals  sent 
through  great  lengths  of  submerged  wire,  bringing  to  light 
many  remarkable  phenomena  and  pointing  out  the  "  induc- 
tive "embarrassment  to  be  expected  in  working  long  sob- 
marine  telegraphs.  In  letters' to  Professor  Stokes  in  No- 
vember and  December  of  the  same  year,  Prof.  W.  Thomson 
gave  the  mathematical  theory  of  these  phenomena,  with 
formula)  and  diagrams  of  curves,  containing  the  elements 
of  synthetical  investigation  for  even.-  possible  case  of  prac- 
tical operations.  Some  of  the  results  of  this 
theory  are  given  at  the  end  of  the  present 
article.  The  condoctor  of  a  submarine  cable 
has  a  very  large  electrostatic  capacity  in  com- 
parison with  that  of  a  land  telegraph  wire  in 
consequence  of  the  induction,  as  of  a  Ley  den 
phial,  which  takes  place  across  its  gotta  per- 
cha coat,  In'tween  it  and  its  moist  outer  sur- 
face, which  may  be  regarded  a»  perfectly  con- 
nected with  the  earth,  that  Is  to  say,  at  the 
same  potential  as  the  earth.  The  mathematical  expressions 
for  the  absolute  electrostatic  capacity  C,  per  unit  of  length, 
in  the  two  cases  are  as  follows : 

Let  D=  diameter  of  the  inner  conductor,  supposed  to  be 
thatof  a  circular  cross  section, or  of  a  circle  in-  submarine 
appreciably  less  than  one  circumscribed  about  titw. 
the  strand  which  constitutes  a  modern  subma- 
rine conductor;  D'  =  outer  diameter  of  the  insulating  coat; 
I  =  specific  inductive  capacity  of  the  gotta  percha  or  < 
substance  coustituting  the  insulating  coat.  Then 

C~  2  log.  D'/D* 

In  the  esse  of  a  single  wire  of  circular  section, 
D,  undisturbed  by  the  presence  of  others,  and 
supported  at  a  constant  height  ft  above  the 
earth  by  poles  so  far  apart  as  not  to  influi 
its  capacity  sensibly— 

C  = 


2  log.  4A/D 
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cable  in  which  D'  =  l  ■ 


C  =  , 


,  1 2.   In  a  submarine  cable  in 
timetre ;  D= 0.4  centimetre ;  and  I  =  3.2 

_J  3.2  X  .4343 

C  — 2  log.D'/D-  2  X  .3979  =*t1-76- 

Example  2.  In  a  land  line  in  which  D  =  0.6  centimetre 
and  |  =  600  cen  timet  res - 

Am  t 

**  log.  4*/D"~7JJ04=1  16.6* 
The  capacity,  therefore,  is  in  this  case  less  than  one-twenty- 
ninth  of  that  of  the  submarine  cable  of  example  1  for  the 
same  length. 

Telegraph  Testing. 
Standard*  of  Measurement.— A  brief  consideration  of  the 
Standards  standards  according  to  which  the  electrical 
qualities  referred  to  in  the  last  section  are 
measured,  and  the  measurements  to  be  de- 
scribed in  this  section  are  made,  will  render  the 
statements  of  those  qualities  and  quantities  more  definite. 
A  complete  and  universally  comparable  system  of  standards 
for  physical  measurements  can  be  obtained  by 
arbitrarily  as  fundamental  anits  those  of  length, 
time,  and  expressing  in  terms  of  these  in  a  properly 
manner  the  units  o( all  the  other  quantities.  The  ui 
adopted  all  over  the  world  for  electrical  measuremei 
the  centimetre  as  the  unit  of  length,  tbe  gramme  as  the  nnit 
of  mass,  aud  the  mean  solar  second  as  the  unit  of  time. 
There  are  two  systems  In  use,  the  electrostatic  and  the  elec- 
tromagnetic. In  the  former  tbe  mutual  forces  exerted  by 
two  bod ie*.  each  charged  with  static  electricity,  are  taken 
as  the  starting-point,  and  in  the  latter  the  mutual  forces 
exerted  between  a  current  of  electricity  and  a  magnet.  The 
units  according  to  these  two  systems  are  definitely  related ; 
but  as  we  deal  in  the  present  article  with  the  electromag- 
netic system  we  give  the  following  brief  account  of  it  ouly. 

or  unit  force  is  that  force  which,  acting  on  a 
gramme  of  matter,  free  to  move,  imparts  to  it  a 
velocity  of  1  centimetre  per  second.  Unit  quan- 
tity of  magnetism  or  unit  magnetic  pole  is  that 
quantity  of  magnetism  which,  when  placed  at  a  distance  of 
1  centimetre  from  an  equal  and  similar  quantity  of  mag- 
or  a  magnetic  pole,  repels  it  with  unit  force.  Unit 
ftdda  %  field  which,  when  a  unit  quantity  of 
im  or  a  unit  magnetic  pole  is  placed  in  it,  is 
unit  force.  Unit  current  is  a  current  which, 
made  to  flow  rouud  a  circle  of  unit  radius,  produces  a 
magnetic  field  of  2»  units'  intensity  at  the  centre  of  the 
circle,  or  acts  on  a  unit  quantity  of  magnetism  placed  at  the 
centre  of  the  circle  with  2r  uuita  of  force,  {/ml  quantity  of 
electricity  is  the  quantity  conveyed  by  the  uuit  current  in 
Unit  difference  of  potential  is  the  difference  of 
e  ends  of  a  conductor  of  unit  length 
right  angles  to  the 
field  and  kept  moving 
with  a  velocity  of  1  centimetre  per  second  in  the  direction 
at  right  angles  to  its  own  length  and  to  the  direction  of  the 
magnetic  force.  Unit  electromotive  force  is  produced  in  a 
closed  circuit  if  any  unit  of  its  length  is  held  in  the  man- 
ner, and  moved  in  the  direction  and  with  the  velocity,  de- 
scribed in  the  last  section.  Unit  resistance  is  the  resistance 
which,  when  acted  on  by  unit  electromotive  force,  transmits 
unit  current.  Unit  capacity  is  the  capacity  of  a  body  which 
requires  unit  quantity  of  electricity  to  raise  its  poteutial  by 
unity.  The  units  above  specified  are  generally  referred  to 
as  the  absolute  C.O.S.  electromagnetic  units  of  the  differ- 
ent quantities.  In  practice  their  magnitudes  were  found 
inconvenient,  and  certain  multiples  and  submultiples  of 
them  have  been  adopted  as  the  practical  units  of  measure- 
ment: thus  the  ohm  is  equal  to  10»  C.G.8.  units  of  resist- 
ance; the  volt  is  equal  to  10*  C.O.S.  units  of  electromotive 
force ;  the  ampere  is  equal  to  10-'  CO.S.  units  of  current ; 
the  coulomb  is  equal  to  10-*  C.O.S.  units  of  quantity ;  the 
farad  is  the  capacity  which  is  charged  to  a  volt  by  a  cou- 
lomb, and  is  equal  to  l(r*  C.O.8.  units  of  capacity  :  the  micro- 
farad is  the  millionth  part  of  tbe  farad,  and  is  equal  to 
10-11  C.O.S.  units  of  capacity. 

We  are  here  chiefly  concerned  with  the  units  of  electro- 
motive force,  resistance,  and  capacity.  No  universally 
recognised  standard  of  electromotive  force  has  yet  been 
established,  but  the  want  has  been  to  a  great  extent  sup- 
plied by  the  potential  galvanometers,  electrostatic  volt- 
meters, standard  cells,  and  other  instruments  devised  by  8ir 
W.  Thomson  and  others.  The  work  of  Lord  Rayleigh,  Dr. 
Fleming,  and  other  experimenters  on  the  Clark  and  Daniell 
standard  cells  has  shown  conclusively  that  an  electromotive 
force  can  be  reproduced  with  oertainty  within  one-tenth  per 
oent.  of  accuracy  by  means  of  either  of  these  cells.  Speci- 
mens of  the  standard  unit  of  resistance,  or  ohm,  made  of  an 
alloy  of  platinum  and  silver,  or  of  platinum  aud  iridium, 


it  is  placed  with  Its  length  at 
on  of  force  in  a  uuit  i 


,  and  can  be  relied  on,  if  properly 
l  very  nearly  accurate  from  year  to 


have 

taken  care  of,  to  I 

year.  8imilar  specimens  of  the  standard  unit  of  capacity 
or  microfarad  which  remain  very  nearly  constant  hare  been 
successfully  produced.  For  a  fuller  treatment  of  this  sub- 
ject and  of  the  methods  of  determining  the  different  units, 
see  Electricity,  vol.  viii.  p.  38  »q} 

Telegraph  line  testing  consists  mostly  of  comparison*  of 
the  resistance  of  the  conductor  and  tbe  insulator  with  nets 
of  standard  resistances,  and  of  comparisons  of  the  inductive 
capacity  of  the  line  or  cable  with  standard  condenser*  of 
capacity.    When,  as  is 


is  to  be  determined,  it  is 
r,  or  by  a  current 
for  indicating  currents  in 
In  the  absence  of  such  an  instrument  it  aisy  be 
obtained  accurately  by  the  use  of  a  standard  galvanometer 
in  a  known  or  determined  magnetic  field,  or.  taking  advaa- 
tage  of  Faraday's  discovery  of  the  electro-chemical  eqoira- 
lento,  by  measuring  the  amount  of  silver  or  of 
posited  by  tho  current  when  it  is  made  to 
electrolytic  cell ;  or  the  electromotive  force  per  unit 
auce  of  the  circuit  may  be  determined  by  the  use  of  sti 
resistances  and  a  standard  cell.  Space  does  not  allow  as  to 
do 

at  least  of 
experimental  work.1 

Measurement  of  Wire  Resi*tance.-{\)  By  Wheatstone'*  bridcr* 
Let  I  (Fig.  8)  be  the  line  with  its  distant  end 
connected  with  the  earth,  oand  6  known  resist-  Mea>urt- 
ances,  x  a  resistance  which  oan  be  varied,  G  a       meat  of 
galvanometer,  K  a  single  lever  key,  K,  a  wUsies* 
reversing  key,  and  B  a  battery.   Put  the  sine 
pole  of  the  battery  to  the  line  and  adjust  the 
resistance  x  until  the  galvanometer  G  shows  no 
deflection  when  Ki  is  depressed.  We  then  have, 

no  electromotive  force  in  the  line,  t=  ox,*.  Next 


ses  and  a  standard  cell.  Space  does  not  allow  I 
than  simply  refer  to  these  methods,  the  first 
>f  which  involve  accurate  and  somewhat  diffi 


suet;  by 
Wheat- 


put  the  copper  pole  to  tbe  line  and  repeat  the  test,  and  sap- 
pose  in  this  case  I  =  anfb;  if  these  two  value*  of  /  nearly 

>  For  the  development  of  this  Important  part  of  electrical 
science,  see  Weber.  "  Messungeu  gafvaniachcr  Leltunp?»wr- 
Hiande  nach  eloem  absolute  u  Maawte,"  in  Fofjffrniiinf't 
March,  1851 ;  Thomson.  "  Mechanical  Theory  of  Elwlrolw, 
"  Application  of  the  Principle  of  Mechanical  Effect  to  the  Me**- 
urement  of  Electromotive  Force,  and  of  Galvanlr  Keslxuncei  la 
Absolute  Units."  and  "Transient  Electric  Currents."  in  PttS.  Jt-v-, 
1851  and  1852 ;  Weber,  Eleetrodynamische  Maassoestmmu***. 
inittx-fmdrrr  ZurAciJuhrung  der  StnminlensU&tsmtswttnoen  an] 
chaniM-hm  Man**,  I-elpslc.  1856 ;  Thomson,  "  On  the  Electric  Cot* 


Analytical 
if  the  E*c- 


ductlvlty  of  Commercial  Copper,"  •'  Bv 
Attempts"  on  the  same  subject,  and  "J.— 
trostatlc  Force  between  the  Poles  of  a  Danlell's  Battery.  ar4 
Measurement  of  the  Electrostatic  Force  required  to  product  a 
•Spark  in  Air,"  Proc,  Roy.  Sac..  1857  and  1860;  reprint  ****** 
Brit  Assoc.  Committee  on  Electr.  Stand,,  etc..  edited  bv  r>t 
F.  Jenkin ;  Thomson.  Electrical  Vnits  of  Measurement,  a  lecture 
delivered  at  Institution  of  Civil  Engineers,  1883 ;  RrporU  of  the 
International  Conference  for  the  Determination  of  the  hlectncai 
Units,  held  at  Paris  in  188-2  and  1884  ;  A.  Gray,  Absolute  Mtanrt- 
in  Electricity  and  Magnetism,  London,  1884. 

Ab*>lutc  Measurements  in  Rectrieity  0JidJiae»evy 


»  See  A.  Grav.  Abtrtlute  Meamrcment*  m  OretrirUy  ami  Jffl 
pp.  27.74  ;  also  T.  Gray.  FhU.  Mag..  November.  1JW6.  Ths  .- 
Ing  quotation  from  the  art.  Telegraph  in  the  8th  ed.  ofuie  i^ 
Brit,  shows  how  comparatively  recent  is  the  Introduction  of  any- 


thing like  absolute "  measurement  In  telegraph  testing :  Th* 
ordinal  test  for  insulation  consist*  In  applying  a  galvsn.c  ea- 
tery.  with  one  pole  to  earth  and  the  other  through  a  ^1™*!=, 
eter  coll.  to  the  line  of  telegraph  of  which  the  remots enai * 
kept  insulated.  If  the  insulation  of  the  whole  line  were  pew  - 
the  galvanometer  needle  would  stand  at  lero  ;  but,  when 
for  with  a  battery  of  suitable  power  and  a  galvanometer  o!  *w- 
able  sensibility,  indications  of  a  current  are  always  vtupa,  um«j 
it  is  a  very  abort  length  of  very  perfectly  lnsulate.1 11  ne tba.  J 
tested.  The  absolute  measure  of  the  strength  of  this  rorrrai 
divided  by  the  absolute  measure  of  the  electromotive  force  oiioe 
battery  gives  an  absolute  measure  for  the  insulation  of  the  camr- 
No  telegraphic  testing  ought  in  future  to  be  accepted I  In  aaro* 
partment  of  telegraphic  business  which  has  not  this  drfn»J 
character,  although  it  is  only  within  the  last  year  that  UUMMg 
Instruments  for  working  in  absolute  measure  have  been  m BJ 
duced  at  all.  and  the  whole  system  of  absolute  me«urenw»  ' 
still  almost  unknown  to  practical  electricians."  It  —fyjg 
practice  aystemstlcally  for  the  first  time  In  1859,  In  eipsrtmeu* 
,  by  Prof.  F  Jenkin.  ,  m  , 

I    »  For  this  theory,  see  Electricity  ,  vol.  vllL  p.  41-8. 
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KM  the  true  value  may  be  taken  as  2axin'M  zi  4-  The 
elect  of  an  electromotive  force  in  the  line  Itself  is  nearly 
eliminated  by  reversing  the  battery. 
(2)  Let  the  battery  B  <  Fig.  9)  be  connected  through  the 
keys  Ki  and  K  and  the  galvanometer  Q  with  the 
line  i',  which  has  its  distant  end  to  the  earth  as 
before;  shant  the  galvanometer  by  a  shunt  • 
gotil  a  convenient  deflection  Is  obtained,  and  then  take  as 
quickly  as  possible  a  series  of  readings  with  cine  and  copper 
alternately  to  the  line.  Next  substitute  for  I  a  set  of  resist- 
tore  roil*  and  vary  the  resistance  until  the  same  series  of 
readings  is  obtained.  The  resistance  introduced  for  the 
^production  of  each  reading  indicates  the  apparent  resist  - 
tact  of  the  line  when  that  reading  was  taken.  The  read- 
iocs  will  generally  differ  because  of  the  existence  of  ;i  vnri- 
i  ■>  electromotive  force  in  the  line.  If,  however,  the 
i  ff<  irnre  is  not  very  great,  the  harmonic  mean  of  the 
arithmetic  mean  of  the  resistances,  when  sine  and  copper 
were  respectively  to  the  line,  will  give  nearly  the  true  re- 
Since  the  deflections  are  reproduced  by  substi- 


tuting resistances  for  the  line,  the  galvanometer  zero  may 
be  off  the  scale  to  one  side,  and  hence  the  total  deflection, 
aad  therefore  the  sensibility,  may  be  made  very  consid- 
erable. In  this  case  the  reversing  key  K  la  required  for 
kipping  the  deflection  in  the  same  direction.  With  a  per- 
fectly  insulated  battery  this  can  be  accomplished  by  putting 
the  galvanometer  between  the  battery  and  the  key  K  ;  but 
tbe  arrangement  shown  is  safer.  The  most  suitable  galva- 
nometer for  these  tests  is  a  dead-beat  mirror  galvanometer 
with  a  long  enough  suspension  to  prevent  error  from  the 
nsfoaity  of  the  fibre.  Such  an  instrument  is  much  to  be 
preferred  to  tbe  astatic  form,  especially  when  variable 
earth-currents  are  present 

13)  A  highly  sensitive  modification  of  method  (2)  is  ob- 
_  tained  by  the  use  of  a  differential  galvanometer, 
eattld  one  co"  °'  wbich  is  joined  in  circuit  with  the 
ril? too-  standard  resistances  and  tbe  other  coil  with  the 
arter.  line.  The  resistances  are  then  adjusted  to  bal- 
ance, or  to  give  no  permanent  deflection  when 

the  battery  curcuit  is  closed.  Several  balances  with  posi- 
tive and  negative  currents  must  be  taken  and  the  results 
combined  as  indicated  above. 

14)  When  an  electrometer  is  employed  for  testing  insu- 
,  lation,  as  described  below,  it  may  be  used  for 

Starter      tn"  wir*  rr*'Rtance  *hv>  cither  by  substituting 
it  for  the  galvanometer  in  Wheatstoue's  bridge 
method  (  Fig.  8,  G)  or  by  that  shown  in  Fig.  10.  One  pole 


Measure- 
ment of 
insulator 
resistance  ; 

direct 
deflection 


adjustment  of  R  for  a  second  determination  of  (.  Repeat 
these  measurements  several  times  and  combine  the  results 
in  the  manner  described  in  method  (2).  If  K  is  not  made 
equal  to  I,  the  resistances  are  in  the  ratio  of  the  correspond- 
ing deflections. 

Measurement  of  Initiator  RejxMiance. — (1)  In  the  direct 
deflection  method  the  connections  arts  the  same 
as  those  shown  in  Fig.  9,  except  that  the 
distant  end  of  the  linn  is  insulated.  Very 
great  care  must  be  taken  that  the  galvanom- 
eter and  all  the  connections  between  it  and 
the  end  of  the  line  are  so  well  insulated  that  no 
sensible  part  of  the  observed  deflection  is  due 
to  leakage  through  them.  In  making  the  test, 
first  earth  the  line  for  five  minutes;  then,  with  the  galva- 
nometer short-circuited,  apply  the  sine  pole  of  the  battery 
to  the  line;  at  the  end  of  from  thirty  seconds  to  a  minute, 
depending  on  the  length  and  capacity  of  the  line,  remove 
the  short-circuit  plug;  and  record  the  deflection  at  the  end 
of  every  ten  or  fifteen  seconds  during  the  whole  time 
(usually  from  ten  to  twenty  minutes)  the  test  is  continued. 
Again  earth  the  line  for  an  interval  equal  to  that  during 
which  the  battery  was  applied;  then  apply  the  copper  pole 
of  the  battery  and  repeat  the  readings  as  before.  Using 
the  deflections  as  ordi  nates  and  the  corresponding  times  as 
abscissa;,  construct  a  smooth  curve  for  both  the  zinc  aud 
the  copper  test  The  galvanometer  constant  divided  by  the 
mean  ordinate  of  these  curves  at  any  time  gives  the  insula- 
tion at  that  time.  To  determine  the  galvanometer  constant, 
substitute  a  high  resistance  K.  say  one  megohm,  for  the  line, 
and  shunt  tbe  galvanometer  with  a  shunt  *.  If  the  deflec- 
tion under  these  circumstances  is  d  and  O  is  the  galva- 
tbe  constant  is 

C  =  BdO±-'. 
t 


is  only  applicable  to  lines 
capacity,  but  is  par- 
cable  testing.  The 


(2)  The  electrometer 
of  considerable  inductive  _.,  - 

ticalarly  well  suited  for  cable  testing.  The  ,  ■ lec " 
battery  B  (Fig.  11)  is  connected  through  a  re-  method 
versing  key  Ki  to  the  ends  of  the  resistance 
slide  ab,  one  end  of  which  is  pat  to  earth.  The  slide 
generally  consists  either  of  10  or  100  equal  resistances, 
in  the  aggregate  to  from  10,000  to  100,000 ohms, 
be  connected  by  means  of  the  reversing  key 


of  the  battery  B  is  Joined  to  the  line  through  the  reversing 
key  K  sad  the  resistance  K,  the  other  pole  being  to  the 
tsrth.  The  electrometer  El.  is  then  applied  to  the  two  ends 
of  K  and  to  the  end  of  I  and  the  earth  alternately  and  the 
relative  deflection  noted.  The  deflections  should  be  as 
searly  as  possible  equal ;  that  is,  B  should  be  as  nearly  as 
;  mblc  equal  to  /.  The  form  of  reversing  key  shown  at  Ki 
a  convenient  for  this  test,  as  it  allows  the  comparison  to  be 
tad*  quickly ;  and  as  the  readings  can  be  always  taken  to 
the  tune  side  of  zero,  the  whole  length  of  the  scale  is  avail- 
able for  each  deflection.  The  key  consists  of  two  ordinary 
fmnt  and  back  stop  single  lever  keys  fixed  together  by  an 
Violating  piece  •  at  such  a  distance  apart  that  the  contact 
•tops  a,  b  and  c,  d  are  at  the  corners  of  a  square.  Suppose  one 
poJe  of  the  battery  put  to  the  line  and  the  resistance  B  ad- 
justed until  no  change  of  deflection  is  obtained  by  depress- 
ion Ki ;  then  B  is  equal  to  f  if  there  is  no  earth  disturbance. 
Tbea  put  the  other  pole  of  the  battery  to  the  line ;  turn  the 
Iwot  of  K  through  90°  round  the  pivot  p ;  and  repeat  the 


K  to  either  pair  of  quadrants  of  the  electrometer  EL,  the 
slider  $  being  at  the  same  time  put  to  the  other  pair.  To 
determine  the  constant  of  the  electrometer,  connect  the 
earth  wire  w  with  the  cable  terminal  and  the  slider  with  con- 
tact 1,  and  observe  the  deflection;  this  should  be  the  same 
for  both  directions  of  tbe  current  through  the  slide ;  Its  value 
multiplied  by  10,  when  the  slide  is  made  up  of  ten  coils, 
gives  the  value  in  scale  divisions  of  the  full  difference 
of  potential  between  the  ends  of  the  slide.   This  number 
added  to  the  zero  reading  of  tbe  electrometer  is  called  the 
inferred  ten.    To  find  the  insulation  of  the  cable,  removo 
the  wire  w,  put  in  the  short  circuit  plug  p,  move  the  slider 
to  contact  10,  and,  the  distant  end  of  the  cable  being  insu- 
1  lated,  apply  by  means  of  Ki  the  zinc  pole  of  the  battery  to 
the  cable  and  the  copper  pole  to  the  earth.    Allow  sufficient 
time  for  the  cable  to  charge — say  one  minute  for  a  cable  of 
2000  knots — then  remove  tbe  short-circuit  plug  and  take 
|  readings  every  fifteen  or  thirty  seconds.   The  difference  of 
I  these  readings  from  zero  gives  the  fall  of  potential  of  tbe 
i  cable  due  to  discharge  through  the  insulating  coat.  Next 
earth  the  cable  at  both  ends  for  a  time  equal  to  the  duration 
of  the  last  test,  and  after  reversing  K  put  the  copper  pole 
of  the  battery  to  the  cable  and  the  zinc  pole  to  the  earth 
and  take  another  series  of  readings.   Subtract  these  read- 
j  ings  from  the  inferred  zero,  and,  using  the  differences  as 
ordinate*  and  the  correspond  in  a  times  as  ahscissss,  draw 
1  two  curves.   To  find  the  insulation  of  the  cable  at  any 
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f  after  the  hattery  was  applied,  draw  a  tangent  to 
the  curve  at  the  poiut  corresponding  to  that  time  and  pro- 
duce it  to  cut  the  axis  of  the  ordinate*.  Let  Eh  be  the 
ordinate  to  the  point  of  intersection,  and  D  the  ordinate  at 
» t ;  then,  if  C  be  the  capacity  of  the  cable  in 
i  I  ita  insulation  in  niegobuis, 


1  = 


tl) 


C(Di-D) 

If  the  difference  between  the  reading  and  the  inferred  sero 
at  the  times  I  and  d  be  O  and  Eh,  the  insulation  is  given 
by  the  equation 

_  /4343'ti  —  <) 
CflogD/Di  ' 

when  fi  —  Ma  reckoned  in  seconds.  This  latter  is  the  for- 
um la  oouimoaly  used  ;  it  gives  the  insulation  at  some  time 
in  the  interval  between  the  two  observations ;  the  exact 
time  depends  on  the  rate  of  "  absorption  "  of  the  cable. 

The  advantages  of  the  electrometer  method  of  testing 
cables  are  the  comparative  steadiness  of  the  needle  during 
earth-current  disturbances,  its  high  sensibility  for  the  de- 
tection of  small  intermittent  faults,  and  the  fact  that  sim- 
ultaneous tests  can  be  taken  from  both  ends  of  the  cable. 
In  order  to  test  from  both  ends  simultaneously  one  or  other 
of  the  following  methods  may  be  adopted.  Call  the  ends 
of  the  cable  A  and  B,  and  suppose  the  operator  at  A  is  to 
begin  the  test.  The  operator  at  B  joins  the  copper  pole  to 
the  earth  and  the  zinc  pole  to  the  line,  and  leaves  the  slider 
of  his  slide  resistance  at  the  earth  end  of  the  slide.  Then, 
at  a  time  previously  arranged,  he  watches  until  he  sees  the 
electrometer  begin  to  indicate  a  charge  in  the  cable,  and 
moves  the  slider  along  the  slide  so  as  to  keep  the  electrome- 
ter near  aero.  As  soon  as  the  electrometer  ceases  to  indicate 
increase  of  charge  he  ceases  to  move  the  slider  and  begins 
to  record  the  deflections  at  regular  intervals,  the  first  read- 
ing being  taken  as  aero.  The  other  method  is  to  leave  the 
slider  permanently  to  earth  and  keep  the  electrometer  so 
insensitive  that  the  deflection  is  always  within  the  limits 
of  the  scale.  Observe  the  time  at  which  the  electronic U  r 
begins  to  be  deflected,  and  from  that  time  onward  take 
readings  every  thirty  seconds  during  the  time  of  the  test. 
The  mean  of  the  readingB  taken  at  both  ends,  reduced  to 
the  same  sensibility,  should  be  used  for  calculating  the 
insulation.  This  method  not  only  eliminates  the  effects  of 
earth-current  disturbance  but  also  throws  light  on  the  na- 
ture and  distribution  of  such  disturbances. 
When  an  electrometer  is  not  available  and  the  line  is  too 
much  disturbed  for  good  tests  to  be  obtained 
by  the  galvanometer  method,  the  following 
procedure  may  bo  adopted.  Join  the  battery 
and  the  galvanometer  in  series  with  the  cable 
as  for  the  direct  deflection  test.  Short-circuit 
the  galvanometer  and  charge  the  cable  for  one 
minute.  Insulate  the  cable  for  fifteen  seconds*;  then  break 
the  short  circuit  of  the  galvanometer;  again  apply  the 
battery,  and  take  the  deflection  produced  by  the  charge. 
Keep  the  battery  on  the  cable  for  fifteen  seconds,  and 
during  that  time  take  if  possible  the  direct  deflection  read- 
ing two  or  three  times.  Again  insulate  for  fifteen  seconds 
and  repeat  the  above  readings ;  and  continue  the  same  cycle 
of  operations  fortho  whole  time  of  the  test.  After  earthing 
the  cable  for  the  proper  interval  repeat  the  above  test  with 
the  other  pole  of  the  battery  to  the  cable.  To  reduce  the 
charge  readings  to  absolute  measure,  find  the  deflection  of 
the  galvanometer  needle  due  to  the  charge  of  a  condenser 
of  n  microfarads  rapacity  by  the  testing  battery;  let  d  be 
this  deflection.  Then  the  deflection  that'  would  be  obtained 
by  charging  the  whole  cable  would  be  Crf/n,  and,  if  D  be  any 
one  of  the  deflections  during  the  test,  Dn/Cd  is  the  fraction 
of  the  whole  charge  which  has  been  lost  in  the  fifteen  sec- 
onds immediately  preceding  this  charge ;  thus 
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The  method  Just  described  takes  advantage  in  a  somewhat 
im  perfect  manner  of  both  the  direct  deflection  and  the  elec- 
trometer te*t;  but  the  galvanometer  should  have  such  a 
long  period  that  the  whole  of  the  charge  can  take  place 
before  the  needle  is  sensibly  moved  from  its  sero  position, 
and  that  the  vibration  of  the  needle  must  not  be  damped 
to  any  great  extent,— a  condition  which  renders  the  instru- 
ment  unsuitable  for  direct  deflection  testing. 

The  points  with  regard  to  the  cable  whioh  should  be  par- 
ticularly attended  to  when  testing  for  insulation  are— the 
continuity  of  the  insulation  all  through  the  test,  that  is, 
there  should  be  no  sign  of  a  breakdown  for  ever  so  short  a 
time  ;  the  rate  of  polarisation  with  positive  and  negative 


is 
the 


The 


current  is  always  the  same  in  a  perfect  cable,  bat  is  teldoq 
so  when  a  fault  exists;  the  absolute  insulation  with  both 
also  be  the  same  if  the  cable  is  perfect,  bat 
so  for  any  length  or  time  when  a  fault  exists,  if 
auy  sign  of  being  defective  great  em 
not  to  apply  a  powerful  battery  to  the  c*U. 
ct  is  to  increase  or  "  break  down  "  the  fcoU. 
of  a  fault  U  generally  diminished  by  soph- 
ing  the  sine  pole  of  the  battery  to  the  cable  and  iocretsed 
by  applying  the  copper  pole ;  but  if  the  fault  is  small  it 
sometimes  happens  that  both  currents  increase  the  reeav 
ance.  Even  a  very  powerful  battery  may  in  sack  s  cm* 
fail  to  increase  the  fault. 

Tests.— The  arrangement  of  the  connections  far 
capacity  teat  arc  shown  in  Fig.  12. 
A  well-insulated  battery  B  is  connected  through  Th^'J 1 
a  reveraiug  key  Ki  to  the  slide  resistance  as,  ^'.t 
and  by  means  of  a  key  K  a  can  be  put  to  a 
standard  condenser  C  and  6  to  the  cable,  or  the  osndeowr 
and  the  cable  can  be  connected  together  and  then  both  pat 
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to  earth  through  the  galvanometer  Q  by  closing  the  key  Rt- 
Any  point  in  the  resistance  ab  can  be  put  to  earth  by  menu 
of  the  slider  «.  Suppose  the  middle  point  put  to  the  earth, 
then  C  and  L  will  be  charged  to  equal  potential*  but  of  op- 
posite sign.  If  the  connect  ions  to  the  slide  are  broken  *nJ 
C  is  joined  to  L,  the  resulting  charge  will  be  rerowbeu in- 
capacity C  is  equal  to  the  capacity  L.  and  when  Ki  is  tkatvj 
no  current  will  flow  through  G.  Similarly,  if  as  Is  to  si  it 
L  is  to  C  the  resulting  charge  is  sero.  Hence  when,  after 
Joining  C  to  L,  no  deflection  is  shown  on  O  when  Ki  ii 
closed — 

L  =  °£' 

A  modification  of  this  teat  has  been  suggested  by  Mr.  Jobs 
Gott.  The  condenser  C  is  joined  in  series  with 
the  cable  and  one  end  of  the  slide  is  put  to  Oott'iUK 
earth.  The  galvanometer G  is  joined  from  the 
end  of  the  cable  to  the  slider  «,  and  the  position  of  the 
latter,  which  gives  no  deflection,  is  found  by  »ucc»»iv- 
trials,  the  cable  being  discharged  and  recharged  betwi*; 
the  trials.  A  small  condenser  in  the  galvanometer  rirtoit 
is  an  advantage,  as  it  allows  several  adjustments  lobe 
made  without  discharging  the  cable.  The  most  suit*b> 
instrument,  however,  is  an  electrometer,  as  it  allows  the 
adjustment  to  be  made  at  once. 

The  capacities  of  condeusers  may  be  compared  by  chart 
ing  or  discharging  them  through  a  galvauomc-  i ,,,  a. nrr'i 
ter  and  comparing  the  deflections,  or,  as  in  De  54  b< 
Sauty's  method,  by  substituting  them  for  two 
sides  of  a  Wheatstone's  bridge  and  finding  the  ratio  of  the 
resistances  in  the  other  two  sides  ;  then,  with  the  galvanom- 
eter circuit  closed,  the  battery  circuit  can  be  closed  with- 
out producing  any  deflection.  The  galvanometer  circuit 
must  Join  tho  condensers  st  the  same  points  a*  the  bridge 
resistances.  These  methods  are  quite  unsnitod  for  telegraph- 
line  testing  because  of  the  resistance  and  the  inductive 
retardation  of  the  line. 

Tests  of  a  Submerged  Cable—  During  the  submergence  of  » 
cable  it  is  necessary  to  provide  the  means  of  , 
knowing  at  every  instant  whether  it  continues  .q^otc^ 
in  perfect  electrical  condition,  so  that  should  ^yt 
any  fanlt  develop  it  can  be  at  once  detected 
and  further  payiag  out  stopped  until  it  is  removed.  Itis 
also  of  great  importance  that  the  ship  and  shore  sbooM  b* 
in  telegraphic  communication  with  each  other.  The  *r- 
rangements  made  for  these  purposes  by  different  electri- 
cians vary  considerably ;  but  the  general  principle  will  b* 
gathered  from  Pig.  13,  which  includes  all  that  is  absolotdr 
necessary  for  the  purpose.  The  principal  testing  station  i» 
always  on  board  the  snip,  and  from  it  all  the  testing  opera- 
tions both  on  board  and  on  shore  are  regulated.  E*ferrin# 
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list  to  the  arrangements  on  board,  B  is  the  testing  battery,  K 
the  toting  key,  aad  O  the  testing  galvanometer ;  Hi  is  the 
signalling  or  "speaking"  battery,  Ki  the  key,  and  Gh  the 
galrauonieter ;  R  is  a  resistance  box  and  E  the  earth-plate 
—the  ship's  side  in  this  case.  The  battery  B  is  connected 
through  the  key  K .  the  resistance  R,  and  the  galvauometer 
0  to  the  cable,  as  for  direct  deflection  testing.  The  ahoru 
end  of  the  cable  is  at  the  same  time  connected  to  one  set  of 
plate*  of  a  highly  insulated  condenser  Ci  and  (although  this 
may  be  omitted)  to  one  pair  of  quadrants  of  an  electro  ni- 


Fio.  14.— Marine  galvan- 
ometer. 


eter  EL  The  other  pair  of  plates  of  the  condenser  are  pot 
to  earth  through  the  signalling  key  Ki.  It  is  convenient 
also  to  have  a  second  condenser  C,  ou  shore,  the  capacity  of 
which  can  be  readily  varied,  so  arranged  that  its  capacity 
can  be  added  to  that  of  Ci  by  depressing  the  key  K,  and 
again  discharged  through  a  galvanometer  O  by  releasing 
the  key.  Tbe  operations  are  then  conducted  as  follows: 
The  insulation  is  measured  on  board  ship,  alternately  with 
positive  and  negative  currents  of  from  ten  to  fifteen  min- 
utes' duration,  by  observing  the  deflection  on  the  galvan- 
ometer O;  and  the  reading  at  the  end  of  each  minute,  or 
oftener,  hi  recorded  in  a  diary.  The  continuity  of  the  con- 
doctor  is  tested  at  short  intervals — say  every  five  minutes 
—by  the  observer  on  shore  depressing  the  key  K  and  thus 
adding  the  capacity  of  C  to  the  cable.  This  gives  a  sudden 
deflection  on  tbe  galvanometer  O  on  board,  and  at  the  same 
time  shows  that  the  conductor  is  continuous  and  that  the 
observer  on  shore  is  attending  to  his  duties.  When  the 
shore  key  K  is  released,  the  discharge  through  Q  is  indi- 
cated by  a  throw  deflection,  the  amountof  which  is  recorded 
in  the  diary  and  shows  the  potential  to  which  the  shore  end 
of  the  cable  is  kept  charged.  Wheu  the  electrometer  El  is 
D-sed,  a  continuous  test  of  the  potential  at  the  shore  end  is 
obtained,  and  the  development  of  a  fault  in  the  cable  is  at 
once  indicated.  It  is  convenient  for  this  purpose  to  dispense 
with  tbe  charge  in  the  electrometer  Jar  and  needlo  and  con- 
nect the  needle  to  tbe  pair  of  quadrauta  which  are  joined 
to  the  cable.  The  deflection  is  then  proportional  to  the 
sqnsre  of  the  potential  and  is  always  to  one  side  of  zero, 
•o  that  the  whole  raoge  of  the  scale  is  available  for  the  de- 
flection. The  testa  for  wire-resistance  and  capacity  are 
practically  the  same  as  those  already  described.  They  are 
in  ordinary  circumstances  of  much  less  importance  than 
the  insulation  teats.  The  wire- resistance  test  is  of  great 
value,  however,  for  giving  a  close  estimate  of  the  tempera- 
ture of  the  submerged  cable,  and  hence  for  giving  tbe 
means  of  comparing  the  tests  of  the  submerged  cable  with 
those  of  the  cable  previous  to  submersion.  In  laying  short 
lengths  of  cable  the  shore  station  may  be  dispensed  with 
and  capacity  testa  relied  on  for  continuity.  Communication 
between  ship  and  shore  is  carried  on  by  means  of  the  keys 
Ki,  Ki,  the  galvanometer  Gi  and  the  batteries  Bi,  Bi.  The 
signalling  key  on  board  the  ship  adds  or  subtracts  the  elec- 
tromotive force  of  the  battery  B(  from  the  testing  battery, 
and  hence  varies  the  potential  of  the  cable.  This  is  shown 
on  shore  by  the  partial  charge  or  discharge  of  Ci  passing 
through  the  galvanometer  Cm  and  is  Interpreted  in  accord- 
ance with  tbe  single  needle  alphabet  in  the  ordinary  way. 
In  a  similar  manner  the  signalling  key  on  shore  varies  the 
charge  of  Oi,  and  so  causes  slight  variations  of  the  testing- 
current  on  board  the  ship,  which  are  read  on  the  galvan- 
ometer Oi  and  interpreted  in  the  same  way.  The  testing 
is  usually  suspended  during  the  signalling;  but  if  the  mes- 
sage is  long  an  insulation  reading  is  taken  every  few  min- 
utes according  to  pre-arrangement. 
The  galvanometers  usad  at  sea  require  to  be  constructed 
so  that  the  rolling  of  the  ship  does  not  deflect 
tbe  needle,  either  on  account  of  its  inertia  and 
the  action  of  gravity,  or  of  the  relative  changes 
in  the  position  of  the  ship's  magnetism.  The  best  form  of 
marine  galvanometer  consists  of  two  short  bobbins  of  line 
sdk  -covered  wire  placed  end  to  end,  about  an  eighth  of  an 
inch  apart,  and  having  their  axes  in  the  same  line,  with  a 


very  light  mirror,  carrying  cemented  to  its  back  one  or 
mora  small  magnets  suspended  between  tbe  two  bobbins  in 
such  a  way  that  the  ceutre  of  the  mirror  is  in  their  com- 
mon axis.  The  mirror  and  magnet  system  weighs  from 
one-half  to  one  gTain.  It  is  suspended  as  shown  in  Fig.  14 
by  a  single  silk  fibre/,  which  passes  through  the  centre  of 
inertia  of  the  mirror  and  needle 
system  m  and  is  fixed  at  one  end 
directly  to  the  frame  F  and  at  the 
other  end  to  a  light  spring  s.  The 
frame  F  is  made  thin  enough  to 
slide  into  the  opening  between  the 
two  bobbins,  so  that  the  mirror 
can  bo  easily  taken  out  for  adjust- 
ment when  necessary.  So  long  as 
thosuspe tiding  fibre  passeM  through 
the  centre  of  inertia  of  m  it  is 
clear  that  no  motion  of  translation 
of  F  can  produce  rotation  of  t  ho 
mirror.  When  the  instrument  re- 
quires to  be  highly  sensitive,  as  for 
testing  purposes,  it  is  shielded 
from  the  action  of  tbe  ship's  and 
tbe  earth's  magnetism  by  enclos- 
ing it  in  a  massive  iron  case.  For 
signalling  purposes  the  controlling  magnet  is  arranged  to 
produce  at  the  needlo  a  field  so  strong  that  the  effect  of 
variations  of  external  magnetism  is  inappreciable. 

Testing  for  Fuulta. — Numerous  methods  have  been  pro- 
posed for  the  localization  of  faults  in  telegraph  lines,  some 
of  a  complex  character  and  adapted  to  the  cases  of  faults 
of  a  kind  which  fortunately  seldom,  if  ever,  occur.  We 
give  here  a  brief  outline  of  the  tests  for  the  cases  of  i 
common  occurrence. 

For  tbe  determination  of  the  position  of  a  con 
ture  with  the  conductor  insulated  both  the 
insulation  and  the  capacity  tests  are  theoreti- 
cally applicable.  The  insulation  of  a  line  of 
uniform  type  and  material  is  Inversely  ss  its 
length  ;  hence  if  a  piece  is  broken  off  tbe  in- 
sulation is  increased.  If  I  be  the  total  insula- 
tion before  rupture,  It  the  insulation  of  one  section  after 
rupture,  and  I  the  total  length  of  the  line,  the  length  of  the 
section  is  1 I  li.  Unfortunately  it  is  difficult  to  obtain  the 
necessary  accuracy  in  insulation  testitig  ou  account  of  ths 
great  influence  of  earth-currents  on  the  result ;  but  apart 
from  this  there  is  always  some  uncertainty,  especially  in 
cables,  as  to  the  insulation  at  the  break.  For  cables  a 
I  fairly  reliable  test  can  be  obtained  from  the  capacity  even 
j  when  the  insulation  at  the  fault  is  somewhat  imperfect,  if 
it  be  sufficient  to  hold  the  greater  part  of  the  charge  for  a 
few  seconds,  since  the  amount  of  loss  in  any  short  interval 
can  be  estimated  by  a  separate  test.  The  capacity  of  a 
uniform  cable  is  inversely  as  its  length ;  hence,  if  C  be  ths 
~  total  capacity  of  the  perfect  cable  and  Ci  the  capacity  of 
!  one  section,  the  length  of  that  section  is  /Cl'C.  When— 
[  as  is  almost  always  the  case — the  cable  is  not  quite  uniform 
in  electrical  quality  and  in  temperature,  a  table  or  a  curve 
showing  the  wire  resistance,  the  insulation  and  the  capacity 
up  to  any  point  from  either  end  should  be  kept  for  refer- 


with  con, 
ductoi 
Insulated. 


Complets 
fracturs 
with  end 


It  is  not  at  all  uncommon  in  cables  for  one  side  of  a  frac- 
ture to  be  partially  insulated  through  the  con- 
ductor not  breaking  exactly  at  the  same  point 
as  the  insulator.  In  this  case,  however,  the 
other  end  will  be  in  most  cases  almost  per- 
fectly earthed  and  the  position  of  the  fault  can 
be  very  nearly  determined  by  the  wire-resist- 
ance test.  When  both  ends  are  partially  insulated  it  is  very 
difficult  to  obtain  a  near  approach  to  the  position  of  ths 
fault  because  of  the  uncertainty  as  to  which  side  of  the 
break  offers  the  greatest  resistance.  A  first  approximation 
is  obtained  by  finding  the  wire  resistance  from  both  ends 
and  subtracting  the  total  wire  resistance  of  the  cable  from 
the  sum  of  these.  This  gives  the  sum  of  the  resistances  at 
the  fracture,  and  half  of  this,  if  it  is  not  too  great,  subtracted 
from  tbe  resistance  of  either  section  gives  an  approxima- 
tion to  the  resistance  of  that  section  up  to  the  break.  If, 
however,  tbe  resistance  at  the  fracture  is  comparable  to  the 
total  wire  resistance  of  the  cable,  this  method  is  useless. 
An  approach  to  the  solution  of  the  difficulty  can  be  ob- 
tained from  capacity  tests,  the  cable  being  discharged 
through  different  resistances  at  the  testing  end.  But  the 
procedure  U  very  uncertain  and  difficult,  and  a  full  discus- 
sion of  it  would  take  more  space  than  can  be  afforded  here. 
The  resistance  at  a  fanlt  can  sometimes  be  greatly  dimin- 
ished by  repeated  application  alternately  of  the  positive 
and  negative  poles  of  a  powerful  battery  to  the  cable,  but 
this  should  never  be  resorted  to  if  it  can  possibly  be  avoided. 
The  direct  deflection  method  of  taking  wire  resistance  is 
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most  suitable  for  these  testa.  The  resistance  seems  to 
diminish  gradually  after  the  battery  is  applied  until  it 
reaches  a  minimum  value,  after  which  it  again  increases. 
This  maximum  deflection  should  be  taken  as  indicating 
most  nearly  the  true  wire  resistance  up  to  the  fracture. 
When  the  fault  is  a  partial  earth  without  fracture,  and 
both  ends  of  the  cable  are  available — as  in  fac- 
Partlal  tory  testing,  or  when  a  second  well-insulated 
earth  with-  cable  can  be  used  —  the  most  satisfactory 
out  fracture,  method  is  the  loop  test.  In  this  the  two  sec- 
tions of  the  cable  form  two  sides  of  the 
Wheatstone's  bridge ;  one  pole  of  the  battery  is  pat  to  the 
junction  of  the  other  two  sides  and  the  other  pole  to 
earth, —  that  is,  practically  to  the  fault.  The  ratio  of  the 
resistances  in  the  bridge  when  balance  is  obtained  gives  the 
ratio  of  the  resistances  of  the  two  sections  of  the  cable,  or 
the  ratio  of  the  resistance  of  one  section  to  the  resistance 
of  the  other  section  plus  the  resistance  of  the  second  cable. 
The  total  resistance  of  the  cable  being  known,  it  is  easy  to 
determine  the  position  of  the  fault.  When  the  fault  lias  a 
high  resistance  it  is  necessary  to  make  a  correction  for  the 
want  of  perfect  Insulation  in  the  sound  part  of  the  cable. 
When  both  ends  of  the  cable  are  not  available,  measure  the 
potential  at  the  testing  end  and  the  resistance  between 
that  end  and  the  earth,  and  simultaneously  measure,  by 
means  of  a  slide  resistance  and  eero  galvanometer  or  by 
means  of  a  quadrant  electrometer,  the  potential  at  the  dis- 
tant end.  Then,  if  V  be  the  potential  at  the  testing  end,  » 
the  potential  at  the  distant  end,  and  R  the  resistance 
measured,  the  true  resistance  of  the  fault  is  U  1 — »/V). 
Another  simple,  although  less  perfect  method,  may  be  men- 
tioned. Measure  the  resistance  between  both  ends  and  the 
earth  and  subtract  from  the  sum  the  true  wire  resistance 
of  the  cable;  the  difference  is  twice  the  resistance  of  the 
fault.  The  imperfection  of  this  method,  and  indeed  of  any 
which  involves  two  observations  not  made  simultaneously, 
lies  in  the  variable  character  of  the  resistance  of  a  fault. 


III.  Modern  Telegraphs. 

The  code  of  signals  introduced  by  Horse  is  still  em- 
ployed in  the  United  States  and  Canada,  and 
Morse  the  international  code  in  vogue  in  Europe  dif- 
system.  furs  only  slightly  from  it  Currents  in  one 
direction  only  are  used,  and  different  combi- 
nations of  from  one  to  four  long  and  short  contacts  form 
the  letters,  while  the  numerals  are  represented  by  groups 
of  Ave  signals,  and  punctuation  and  other  special  signs  by 
groups  of  six  and  sometimes  more.  The  instruments  used 
for  land  telegraphs  on  this  system  are  of  two  types,— 
"sounders,"  which  indicate  by  sound,  and  "recorders," 
which  record  the  signals. 

(1)  Becorders  vary  in  details  of  construction,  but  all 
have  the  same  object,  namely,  to  record  the 
Morse  intervals  during  which  the  current  is  applied 
recorders,  to  the  line.  In  the  earlier  forms  of  instru- 
ment the  record  was  made  by  embossing  lines 
on  a  ribbon  of  paper  by  means  of  a  sharp  stile  fixed  to  one 
end  of  a  lever,  which  carried  at  the  other  end  the  arma- 
ture of  an  electromagnet.  This  method  of  recording  is 
■till  largely  employed  in  America,  and  certainly  has  the 
of  simplicity.  The  form  of  instrument  almost 


of  mechanism.  Underneath  the  roller  n  a  small  wheel  »  n 
kept  turning  by  the  same  mechanism  and  has  its  lower 
edge  in  contact  with  the  surface  of  ink  in  the  ink-well  w. 
When  a  current  is  sent  through  the  magnet  ».  the  arms- 
tore  a  is  attracted  and  the  lever  <  lifts  the  ink-wheel  i  into 
contact  with  the  paper,  against  the  surface  of  whirh  it  rolls 
until  the  current  is  broken,  thus  making  a  mark  the  length 
of  which  depends  on  the  speed  of  the  mechanism  sod  the 
time  the  current  flows.  As  the  speed  of  the  mechanism 
is  nearly  constant,  the  relative  length  of  the  marks  de- 
liend  only  on  the  duration  of  the  current.  In  this  way  the 
letters  of  the  alphabet,  or  auy  other  understood  signs,  are 
indicated  by  groups  of  long  and  sbor 
called  "dashes"  and  "dots." 

(2)  Operators  who  use  the  recording  it 
learn  to  read  the  message  by  the  click  of  the 
armature  against  its  stop,  and  as  this  is  a  less  Moris 
fatiguing  method  of  reading,  and  leaves  the  sounder*, 
hands  and  eyes  free  to  write,  the  sound  is 
usually  preferred.   Thus,  when  it  is  not  necessary  to  keep 


Flo.  15.— Morse  Ink-writer,  one-fourth  full  size. 


universally  used  in  Europe  makes  the  record  in  ink,  and 
hence  is  sometimes  called  the  "  ink-writer."  This  method 
has  the  advantage  of  distinctness,  and  so  is  lew  trying  to  | 
the  eyes  of  the  operators.  The  action  of  the  instrument 
will  be  understood  from  the  annexed  sketch  (Fig.  15).  Sup- 
pose »  to  be  a  strip  of  paper  which  is  being  pulled  towards 
the  left  by  means  of  two  rollers,  n  and  n,  moved  by  a  train  j 


a  copy,  a  much  simpler  instrument  may  be  employed  and 
the  message  read  by  sound.  The  earliest  successful  form 
was  Bright's  bell  sounder,  which  consisted  of  two  belli  of 
distinct  tone  or  pitch,  one  of  which  was  sounded  when  the 
current  was  sent  in  one  direction  and  the  other  when  it 
was  reversed.  This  instrument  was  capable  of  giving  vert 
considerable  speed,  but  it  was  more  complicated  than  that 
now  in  use,  which  consists  only  of  an  electromagnet,  with 
its  armature  lever  arranged  to  stop  against  an  anvil  or 
screw  6  (Fig.  16)  in  such  a  way  as  to  give  a  distinct  and 
somewhat  loud  sound.  Dots  and  dashes  are  distinguished 
by  the  interval  between  the  sounds  of  the  instrument  is 
precisely  the  same  way  as  they  are  distinguished  when 
reading  from  the  recorder  by  sound.  The  form  of  sounder 
coftimonly  used  in  England  is  shown  in  Fig.  16;  it  it  out 
of  the  simplest  possible  instruments,  is  easily  adjusted  to 
the  enrreut  by  tightening  or  slackening  f" 
very  little  liable  to  get  out  of  order. 

Another  and  in  some  respects  a  simpler  method  < 
ing  is  to  use.  a  chemically  prepared  ribbon  of 
paper.  Suppose,  for  instance,  the  paper  ribbon  Chemical 
to  be  soaked  in  a  solution  of  iodide  of  potassium  telegraph*, 
and  a  light  contact  spring  made  to  press  con- 
tinuously on  its  surface  as  It  is  pulled  forward  by  themecb- 
snism.  Then,  if  a  current  is  sent  from  the  spring  to  the 
roller  through  the  paper,  a  brown  mark  will  be  made  bj 
the  spring  doe  to  the  liberation  of  iodine.    This  was  the 

Erinciple  of  the  chemical  telegraph  proposed  by  Edward 
tovy  in  1838  and  of  that  proposed  by  Bain  in  1846.  It 
gives  a  ready  means  of  recording  on  the  Morse  plan  at  s 
high  rate  of  speed,  and  Bain's  telegraph  was  succcssfollT 
worked  for  some  years  in  America.  Several  ingenious  ap- 
plications of  his  method  have  been  proposed,  as,  for  example, 
the  copying  telegraph  of  Bakewell  and  of  Cros,  by  meant 
of  which  a  telegram  may  be  transmitted  in  the  sendera 
own  handwriting ;  the  pantelegraph  of  Caselli ;  the  auto- 
graphic telegraphs  of  Meyer,  Lenoir,  Sawyer,  and  others ;  and 
the  autographic  typo-telegraph  of  Bonclll.  The  principle  of 
action  of  these  instruments  is  this :  Suppose  two  metallic  cyl- 
inders, one  at  the  sending  and  the  other  at  the  receivinn 
station,  to  be  kept  revolving  synchronously,  snd  «itppo*e 
the  axis  of  each  to  be  threaded  with  a  fine  screw  so  that  ss 
it  revolves  rapidly  it  has  a  slow  side  motion.  Wrap  round 
the  cylinder  at  the  sending  station  a  ribbon  of  tinfoil,  or 
paper  covered  with  a  conducting  coating,  on  which  the 
message  is  written  in  varnish  or  some  other  insulating  nb- 
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Suppose  also  a  ribbon  of  paper  which  has 
Mated  in  iodide  of  potassium  to  be  wrapped  round  the  cyl- 
Mttat  the  receiving  station.  Cause  a  style,  M  in  the  Bain 
telegraph,  to  prow  on  each  cylinder  and  set  it  in  motion. 
It  is  evident  that  so  long  as  the  style  at  the  tending  end 
Pr*ms  on  the  clean  fail  the  style  at  the  receiving  end  will 
continue  to  make  a  brown  mark,  bat  that  when  it  passes 
ewr  the  varnish  the  mark  will  be  interrupted.   In  this 
nj,  at  the  two  cylinders  revolve  and  move  tideways,  the 
•eruaof  interruptions  made  at  the  receiving  end  " 
met  copy  of  the  varnish  marks  at  the  Rending  end. 
i:L<ruments  are  at  present  bat  little  used 
It  has  been  found  possible  to  make  the 
so  sensitive  that  it  can  record 
Aawmadc    land  lines  of  several  hundred  miles  in  length 
very  much  faster  than  they  can  be  transmitted 
by  hand,  and  this  has  led  to  the  adoption  of 
»j*om»tic  methods  of  transmission.    One  wag  proposed  by 
bin  as  early  as  1848,  but  it  did  not  come  into  use.  That 
now  employed  is,  however,  practically  a  development  of  his 
ides.  It  consists  in  punching,  by  means  of  "  a  puncher,"  a 
Kriei  of  holes  in  a  strip  of  paper  in  such  a  way  that,  when 
the  strip  is  sent  through  another  instrument,  called  the 
tnnsmitter,"  the  holes  cause  the  circuit  to  be  closed  at 
the  proper  times  and  for  the  proper  proportionate  intervals 
for  the  message  to  be  correctly  printed  by  the  receiving 
xstnimentor  recorder.   The  most  successful  apparatus  of 
this  kind  is  that  devised  by  Wheatstone ;  others  have  been 
in  trod  Deed  by  Siemens  and  Halske,  Gamier,  Hum  as  ton, 
Siemens,  and  Little. 
In  Wheatstone's  automatic  apparatus  three  levers  are 
placed  side  by  side,  each  acting  on  a  set  of  small 
punches  and  on  mechanism  for  feeding  the 
paper  forward  a  step  after  each  operation  of  the 
levers.   The  punches  are  arranged  as  shown  in 
Fig.  17,  and  the  levers  are  adjusted  so  that  the 
one  moves  a,  6,  e,  and  punches  a  row  of  holes 


Wheat- 
left-hand 


aeron  the  paper  (group  1  in  the  figure),  the  middle  one 
moves  »  only  and  punshea  a  centre  hole  (2  in  the  figure), 
while  the  right  hand  one  moves  a,  o,  d,  i,  and  punches  four 
boles  (3  and  4  in  the  figure).  The  whole  of  this  operation 
represents  a  dot  and  a  dash  or  the  letter  "  a."  The  side 
mwi  of  holes  only  are  used  for  transmitting  the  message, 
the  centre  row  being  required  for  feeding  forward  the  paper 
la  the  transmitter.  The  perforation  of  the  paper  when 
done  by  hand  is  usually  performed  by  means  of  small  mal- 
i*a,  bat  at  the  central  telegraph  office  in  London  the  keys 
ire  only  used  for  opening  air-valves,  the  actual  punching 
being  done  by  pneumatic  pressure.  In  this  way  several 
thicknesses  of 


with  the  poles  of  the 
is  as  follows:  The  paper 
«ntre  row  of  holes  at  the 


Hi  are  loosely  hinged,  their  ends  passing  loosely  through 
holes  in  the  ends  of  the  bar  P,  whichts  fixed  to  the  divided 
disk  D.  By  means  of  two  collars  K,  Ki  and  the  wheel  W, 
the  disk  D  is  made  to  oscillate  in  unison  with  the  beam  E. 
The  cranks  C  and  Ci  are 
sending  battery  B.  The  operatioi 
ribbon  B  is  moved  forward  by  its 
proper  speed  above  the  upper  ends  of  the  rods  M,  H> ;  sfa 
there  be  no  hole  in  the  ribbon  it  pushes  the  crank  A  or  B 
out  of  contact  with  the  pins  p,  p  and  prevents  a  current 
passing  to  the  line.  Should,  however,  a  row  of  holes,  like 
gToup  1  above,  be  perforated,  the  rod  Mi  will  first  be 
allowed  to  pass  through  the  paper  and  copper  will  be  put 
to  the  line ;  at  the  next  half  stroke  of  the  beam,  M  will 
pass  through,  and  as  the  disk  D  reverses  the  battery  zinc 
will  be  pat  to  the  line.  Thus  for  a  dot  first  a  positive  and 
then  a  negative  current  are  sent  to  the  line,  the  effect  of 
the  positivo  current  continuing  during  the  time  required 
for  the  paper  to  travel  the  space  between  two  holes.  Again, 
suppose  groups  3  and  4  to  be  punched.  The  first  part  will 
be,  as  before,  copper  to  the  line ;  at  the  next  half  stroke  of 
the  beam  M  will  not  pass  through,  as  there  is  no  hole  in 
the  paper ;  but  at  the  third  half  stroke  it  passes  through 
and  zinc  is  put  to  the  line.  Thus  for  a  dash  the  interval 
between  the  positive  and  the  negative  current  is  equal  to 
the  time  the  paper  takes  to  travel  over  twice  the  space  be- 
tween two  successive  holes.  Hence  for  sending  both  a  dot 
and  a  dash  reverse  currents  of  short  duration  are  sent 
through  the  line,  bat  the  interval  between  the  reversal  is 
three  times  as  great  for  the  dash  as  for  the  dot.  In  the 
receiving  instrument  the  electromagnet  is  so  constructed 
that  the  armature,  if  palled  into  any  position  by  either  cur- 
rent, remains  in  that  position,  whether  the  current  con- 
tinues to  flow  or  not,  until  a  reverse  current  is  made  to  act 
on  the  magnet.  For  the  dot  the  armature  is  deflected  by 
the  first  current,  the  ink-wheel  being  brought  into  contact 
with  the  paper  and  after  a  short  interval  palled  back  by 
the  reverse  currrent.  In  the  case  of  the  dash  the  ink-wheel 
is  brought  into  contact  with  the  paper  by  the  first  current 
as  before  and  is  pulled  bock  by  the  reverse  current  after 
three  times  the  interval.  The  armature  acts  on  an  inking 
disk  on  the  principle  described  above,  save  only  that  the 
disk  is  supplied  with  ink  from  a  groove  in  a  second  wheel, 
on  which  it  rolls;  the  grooved  wheel  is  kept  turning  with 
one  edge  in  contact  with  ink  in  an  ink-well.  By  this 
method  of  transmission  the  battery  is  always  to  the  line 
for  the  same  interval  of  time,  and  alternately  with  opposite 
poles,  so  that  the  effect  of  electrostatic  Induction  is  reduced 
to  a  minimum.  Through  the  instrumentality  of  this 
method  as  many  as  400  words  per  minute  have  lately  been 
transmitted  by  Mr.  Preecc  between  London  and  Newcastle, 
a  distance  of  278  miles. 

The  first  considerable  improvement  on  the  House  type- 
printer,  referred  to  above,  was  made  by  D. 
E.  Hughes  of  Kentucky  in  1856.    In  the 
Hughes  instrument  (see  Fig.  19)  two  trains  of 

telegraph 


Hughes's 
irpe- 


prtnilng 

clockwork  mechanism,  one  at  each  end  of  tae  tefei 
are  kept  moving  synchronously  by  power- 


paper  can  be  perforated  at  the  same  time,  |  ful  spring  governors.   Each  instrument  is  provided  with  a 

key-board,  resembling  that  of  a  small  piano, 
the  key  levers  of  which  communicate  with 
a  circular  row,  R,  of  vertical  pins.    A  hori- 
zontal arm.  A,  fixed  to  a  vertical  shaft  in 
gear  with  the  mechanism  sweeps  over  these 
j>ins  at  the  rate  of  from  one  to  two 'turns 
per  second.    When  a  key  is  depressed, 
slightly  raising  one  of  the  pins,  the  battery 
is  put  to  the  line  for  a  short  time  at  that 
part  of  the  revolution  by  means  of  a  sledgr, 
8,  carried  by  the  horizontal  arm.    The  cur- 
rent thus  sent  to  the  line  may  be  made 
either  to  act  directly  on  the  printing  instru- 
ment or  to  close  a  local  circuit  by  means  of 
a  relay.    For  simplicity  we  will  suppose 
direct  action.    The  current  then  passes 
through  the  coils  of  a  powerful  electro- 
magnet, M,  which  relieves  the  printing 
mechanism.     The  electromagnet  consists 
of  two  coils,  each  containing  a  soft  iron 
core  of  the  same  length  as  the  coil.   These  cores  rest  on 
the  ends  of  the  two  arms  of  a  powerful  horseshoe  permanent 
magnet,  and  thus  become  strongly  polarised  by  induction. 
A  soft  iron  armature  Is  placed  across  the  free  ends  of  the 
soft  iron  cores  and  is  pulled  by  a  strong  spring,  the  tension 
of  which  is  adjusted  so  as  to  be  nearly  equal  to  the  mag- 
netic attraction.  The  current  is  Bent  in  the  proper  direc- 
tion to  diminish  the  power  of  the  magnet  and  allow  the 
spring  to  preponderate.   A  very  powerful  action  is  thus  ob- 
tained by  means  of  a  very  small  current,  the  actual  work 
being  dono  by  motive-power  in  the  instrument  itself.  After 


which  is  a  great  convenience  for  press  work,  since  copies 
•f  the  same  message  have  often  to  be  transmitted  to  several 
•^wgpapers  at  the  same  time.  The  mode  of  using  the  paper 
ribbon  for  the  transmission  of  the  message  is  illustrated  in 
Fig.  18.  An  ebonite  beam  E  is  rocked  up  and  down  rapidly 
°7  a  train  of  mechanism  and  moves  the  cranks  A  and  B  by 
o«*us  of  two  metal  pins  p,  p.  A  and  B  are  in  metallic  con- 
tact with  each  other  through  the  springs  «,»,  and  they  carry 
two  light  vertical  rods  M,  Hi,  the  one  as  much  in  front  of 
we  other  as  there  is  space  between  two  successive  holes  iu 
««  perforated  ribbon.  To  the  other  ends  of  A,  B  rods  H, 
Vol.  XXHI.-1M7 


Digitize 


130 


TELEGRAPH. 


the  letter  ia  printed  the  mechanism  abort-circulta  the  mag- 1  ita  own  key,  one  of  the  letter  keys  of  any  of  the  instro- 
net  and  replace*  the  armature  automatically.  The  printing  msnts  in  the  circuit.  This  instrument  was  for  some  years 
action  ia  aa  follows:  The  type-wheel  W  ia  carried  round  extensively  used  in  the  United  Statea,  until  superseded  by 
continuously  by  the  clockwork,  to  which  it  ia  attached  G.  M.  Phelps'a  (18S8J  modification  of  it,  known  as  tb« 
through  a  friction  aleeve  which  allows  it  to  be  stopped,  and  "  American  combination  printing  telegraph,"  because  it  em- 
pushed  backward  or  forward  without  stopping  the  mech-  1  bodied  part  of  Hughes's  and  part  of  House'a  instrument 


anism.  Another  shaft  carrying  three  cams  is  arranged  so 
as  to  be  locked  into  gear  with  the  wheelwork  when  the  ar- 
mature leaves  the  poles  of  the  magnet.  The  cams  then 
come  into  action  in  rotation  ;  the  first  moves  the  adjust- 
ment lever,  shown  to  the  left  of  W  in  the  figure,  which 
pushes  a  wedge-shaped  piece  into  the  teeth  of  the  type- 
wheel  and  adjusts  itcxactly  to  the  proper  position  for  print- 
ing ;  the  second  cam  presses  the  paper  against  the  type ; 
the  third  moves  forward  the  paper ;  a  fourth  cam  replaces  the 
armature  of  the  magnet  and  relieves  the  cam  shaft,  leaving 
the  instrument  ready  to  receive  another  letter.  The  whole 
of  this  operation  occupies  only  a  amall  fraction  of  a  second. 
By  means  of  the  adjustment  lever  or  "  corrector  "  /  every 
error  in  synchronism  decidedly  less  than  half  the  apace 
from  letter  to  letter  ia  perfectly  corrected  each  time  an  im- 
pression ia  made.  Thus,  during  the  time  the  receiving  in- 
strument at  one  station  is  in  use,  its  type-wheel  is  kept  in 
perfect  agreement  with  the  sending  wheel  at  the  other  sta- 
tion ;  and,  if  the  electric  action  keeps  time,  a  wrong  letter 
cannot  be  printed  unleas  the  rate  of  the  clockwork  ia  at 
fault  by  some  such  amount  as  one  or  two  per  cent.  If  the 
two  wheels  are  allowed  to  run  a  long  time  without  the  elec- 
tric maintenance  of  agreement,  they  will  bo  found  more  or 
less  at  variance,  aa  the  pieces  of  clockwork,  however  good, 
eannot  be  perfect.  All  that  is  necessary  to  bring  them  into 
agreement  again  is  to  strike  several  timea  the  key  cor- 
responding to  a  prearranged  adjustment  signal — that  cor- 
responding to  the  dot  type,  for  instance.  The  receiver 
knows  (according  to  the  regulated  system  of  working)  that 
it  ia  adjustment,  not  message,  that  ia  being  sent ;  ami  he 
turns  his  type-wheel  by  hand  till  it  prints  dots.  He  then 
signals  back  "  O.K."  ("  All  correct ! ")  and  ia  ready  to  receive 
the  message.  If  by  any  accident  his  type-wheel  geta  on  a 
wrong  letter  in  the  course  of  a  message,  he  disturbs  the 
sender  (who  all  the  time  sees  the  effect  of  his  sending 
printed  before  his  own  eyes)  by  sending  hack  a  few  currents 
on  him;  he  receives  dots  by  way  of  acknowledgment,  and 
resets  his  type-wheel  to  print  correctly.  This  system  of 
telegraphic  printing  has  a  great  advantage  over  the  step-by- 
step  system  in  using  continuous  instead  of  intermittent 
currents,  and  so  avoiding  the  necessity  for  the  rapidly  act- 
ing electric  escapement,  which,  however  skilfully  planned 
and  executed,  is  always  liable  to  failure  when  worked  too 
rapidly.  In  Hughes's  instnmientalmost  perfect  accuracy  and 
certainty  have  been  attained  ;  and  in  actual  practice  it  has 
proved  to  be  decidedly  superior  to  all  previous  type-print- 
ing telegraphs,  not  only  in  speed  and  accuracy,  but  in  less 
liability  to  mechanical  derangement  from  wear  and  tear 
and  from  accident.  It  involves  many  novel  features :  the 
receiving  electromagnet  is  of  peculiar  construction  and  re- 
markable efficiency ;  the  transmitting  apparatus  has  a  con- 
trivance to  prevent  unintentional  repetitions  of  a  letter 
through  the  operator  holding  his  finger  too  long  on  a  key; 
the  type-wheel  has  a  lock  for  each  sut  ion,  to  be  opened  by 


With  this  modified  form  somewhat  greater  speed  was  ob- 
tained, but  it  waa  found  difficult  to  drive,  requiring  the  am 
of  steam  or  some  such  motive  power.  In  a  subsequent  modi- 
fication introduced  in  1V75  an  electromotor  ia  applied  to  drive 
the  printing  mechaniam.  Thia  allows  a  shorter  train  sod 
stronger  wheelwork  to  be  used ,  secures  more  certain  actios, 
and  involves  less  risk  of  derangement.  Hughes's  form  m 
taken  up  by  the  French  Government  in  1860,  and  is  still 
very  largely  in  use  in  France. 

Stock  and  private  line  telegraphs  constitute  an  important 
class  of  instruments,  of  which  Law's  "  gold  in- 
dicator," introduced  in  1866,  may  be  taken  as 
the  forerunner.   A  brief  description  of  Gala-  !  , 

han's  stock  telegraph,  introduced  in  1867,  wiU 
give  a  general  idea  of  the  action  of  thia  class  of  instru- 
ments. The  printing  mechanism  consists  of  two  type- 
wheels,  on  the  edge  of  one  of  which  are  the  letters  of  the 
alphabet  and  on  the  edge  of  the  other  the  numerals  from  I 
to  9  and  fractions  by  eighths  up  to  unity.  The  type-wheels 
are  placed  side  by  side,  but  can  be  turned  independently  of 
each  other.  Beneath  them  a  platen  is  carried  on  one  end 
of  a  lever,  whose  other  end  ia  attached  to  the  armature  of 
an  electro-magnet.  Between  the  platen  and  the  wheel*  » 
ribbon  of  paper  broad  enough  to  cover  the  edges  of  both 
wheels  ia  passed.  The  instrument  is  worked  by  three  lines 
of  wire,  one  for  driving  each  type-wheel  and  one  for  print- 
ing and  feeding  the  paper  forward.  The  movement  of  the 
type-wheel  ia  accomplished  by  an  escapement  acted  on  by 
closing  and  opening  the  circuit  of  an  electromagnet.  For 
the  convenience  of  the  sender  the  transmitting  instrument 
is  made  in  the  form  of  two  dials,  each  resembling  the  dial 
of  an  A  B  C  instrument,  round  the  edge  of  one  of  which 
letters  are  printed,  and  round  the  other  the  numerals  sad 
fractions.  Mechanism  is  provided  for  opening  and  closior 
the  circuit,  so  that  by  turning  a  handle  (fixed  to  an  axis 
passing  through  the  centre  of  the  dial)  until  an  index  at- 
tached to  it  points  to  the  letter  which  is  to  be  printed,  the 
type-wheel  of  the  receiving  instrument  is  in  the  proper  po- 
sition to  print  that  letter,  and  this  is  accomplished  by 
depressing  a  key  and  closing  the  third  circuit.  The  print- 
ing magnet  then  raises  the  platen  and  presses  the  paper 
against  the  type.  Suppose  direct  United  States  telegraph 
stock  is  to  be  reported  and  the  price  is  9i*  The  operator 
turns  the  index  on  the  letter  dial  to  D  and  presses  the 
printing  key  ;  he  next  turns  the  index  to  period  and  af»in 
presses  the  printing  key  ;  he  then  turns  in  succession  to  lT. 
to  period,  to  8,  to  period,  and  prints  these ;  then  be  tnrni 
the  index  on  the  figure  dial  to  9  and  prints  it,  lastly  to  i 
and  to  period  and  prints  them.  The  quotation  then  reads 
on  the  paper  ribbon  D.  U.  S.  9|. 

Various  modifications  of  this  instrument  have  since  been 
introduced.  In  one  form,  the  "  universal  stock  printer." 
two  lines  of  wire  are  required,  and  both  type-wheels  are 
driven  by  one  wire,  the  printing  magnet  being  made  to 
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change  the  action  from  one  wheel  to  the  other  when  the 
wheels  are  brought  into  a  particular  position.  In  another, 
"  Pbelps's  stock  printer,"  only  one  line  of  wire  is  required, 
»paUri«cd  armature  be  in*  used  for  moving  the  type-wh<*>ls 
tod  an  ordinary  neutral  armature  for  the  printing.  The 
r»pia  reversals  which  work  the  polarized  armature  do  not 
lift  long  enough  to  move  the  printing  lever,  hut  when  a 
made  the  printing  mechanism  is  relieved  and  a  let- 
This  instrument  is  similar  in  principle  to  the 
and  is  capable  of  working  at  a 


Cowpert  writing  telegraph  is  designed  to  record  the 
message  in  written  characters  ;  its  arrangement 
-  T^T1  »  ■»  follows :  Two  lines  of  wire  are  connected, 
*^,n*  one  with  each  of  two  small  resistance  slides, 
rAph.  which  are  placed  in  such  a  way  that  the  sliders 
■ore  in  the  same  plane  bnt  in  directions  at 
A  pen  placed  at  the  point  of  in- 
i  of  the  lines  of  motion  of  the  two  sliders  is  con- 
I  with  them  in  such  a  way  that,  when  it  is  moved,  as 
in  the  act  of  writing,  each  slider  takes  up  that  component 
•f  the  motion  which  is  in  the  direction  in  which  it  is  free 
to  move.  The  sliders  thus  vary  the  resistance  in  the  line 
circuits  by  an  amount  proportional  to  the  motion  of  the 
pen,  and  when  a  battery  is  kept  joined  in  the  circuit  the 
current  varies  in  the  same  way.  The  current  is  passed 
through  the  coils  of  two  electromagnets  at  the  receiving 

line, 
er. 

ending  end  is  moved  as  in  the  act  of 
the  pencil  at  the  receiving  end  moves  in 
>ron  account  of  the  variations  of  the 
in  this  way  it  writes  the  message  on  a  slip  of 
_  beueath  its  point. 
of  Working  Telegraph  Circuit*.— (1)  The  arrange- 

for  single- 
is  shown  in" Fig.  20,  in  which 
line,  Q  a  simple  form  of  gal- 
simply  to  show  that  the  cur- 
to  line  when  the  message  is 
itting  key,  B 
E  the  earth- 


end,  each  capable  of  giving  motion  to  a  pencil  in  one  lii 
st  right  angles  to  the  direction  of  motion  of  the  oth< 
WTimi  the  pen  at  the  sending  end  is  moved  as  in  the  act 


writing  a 
s 


r*pen  cir- 


piste.  The  complete  circuit  is  from  the  plate  E  through  the 
tsstrument  I,  the  key  K,  and  the  galvanoscope  (i  to  the 
line  Lj,  then  through  the  corresponding  instruments  to  the 
t-arth-plate  E  at  the  other  end,  and  back  through  the  earth 
to  the  plate  H  The  earth  is  always,  except  for  some 
fpcrial  reason,  used  as  a  return,  because  it  offers  little  resist- 
ance and  saves  the  expense  and  the  risk  of  failure  of  the 
mum  wire.  The  earth-plate  E  ought  to  be  buried  in 
moist  earth  or  in  water.  In  towns  the  water  and  gas  pipe 
'T»t«ms  form  excellent  earth-plates.  It  will  be  observed 
that  the  circuit  is  not  in  this  case  actually  open  ;  the  mean- 
in*  uf  the  expression  "open  circuit"  is  "no  battery  to  Hue." 
Under  normal  circumstances  the  instruments  at  both  ends 
sre  ready  to  receive,  both  ends  of  the  line  being  to  earth 
through  the  receiving  instruments.  A  signal  is  sent  by 
^pressing  the  key  K,  and  so  changing  the  contact  from  a  to 
t,  snd  thus  patting  the  battery  to  line.  On  circuits  where 
the  traffic  is  small  it  is  usual  to  make  one  wire  serve 
Evenki  stations.  The  connections  at  an  intermediate  or 
wayside  station  are  shown  at  W.  8  is  a  switch,  consisting 
of  three  blocks  of  brass  fixed  to  an  insulating  base.  W 
nay  be  made  the  terminal  station  of  Li  by  inserting  plug 
J,  and  of  Lj  by  inserting  plug  2,  or  the  instruments  may  bo 
cat  out  of  circuit  by  inserting  plug  1.  In  ordinary  circuin- 
sUnces  the  messages  from  all  stations  are  sent  through  the 
*bole  line,  and  thus  the  operator  at  any  station  may 
transmit,  if  the  line  is  free,  by  manipulating  his  key.  The 
fitatest  inconvenience  of  this  system  arises  from  the  vary- 
ii- st  strength  and  resistance  of  the  batteries  used  at  the 
different  stations.  As,  however,  delicate  recording  instru- 
ments are  seldom  required  on  such  circuits  little  difficulty 
n  experienced. 


(2)  The  connections  for  positive  and  negative 
single-needle  working  on  open  circuit  are 
shown  in  Fig.  21,  in  which  all  the  letters  have 
the  same  meanings  as  before.  But  N  is  a  single 
needle  instrument,  and  K  is  a  reversing  key. 
The  levers  1  and  2  press  against  the  stops  a 
when  the  line  is  free;  bene*  the  line  is  to  es 
at  both  ends.  Bnt,  if  lever  1  is  depressed, 


battery  is  put  to  line ;  if  2  is  depressed,  the  other  pole 
is  put  to  the  line.  In  this  way  the  needles  of  the  receiv- 
ing instrument  may  be  made  to  turn  to  cither  left  or 
right ;  and,  if  we  call  a  motion  to  the  left  a  dot  and  a 
motion  to  the  right  a  dash,  the  Morse  alphabet  may  be  read 
from  these  motions.  The  connections  for  wayside  stations 
are  illustrated  at  W,  and  will  be  readily  understood  from 
the  description  giveu  under  single-current  working  above. 

(3)  When  the  line  consists  in  whole  or  in  part  of  under- 
ground or  submarine  cable  the  capacity  causes 
a  very  considerable  diminution  in  the  speed  of  Double 
working.   This  is  to  some  extent  got  over  by  current, 
putting  the  earth  connection  in  the  middle  of 
the  battery  and  using  double  the  number  of  cells,  as  shown 


Far  tbwe  and 


instruments,  see  Prescott's 


in  Fig.  22.  The  stop  a  of  the  key  K  is  connected  through 
a  switch  S  with  one  pole  of  the  battery  II,  aud  the  stop  b  in 
the  usual  way  with  the  other  pole.  Suppose  the  arm  e  of 
the  switch  S  to  be  in  contact  with  2 ;  then  when  the  key 
is  manipulated  it  sends  alternately  positive  and  negative 
currents  into  the  line.  If  the  positive  Is  called  the  signal- 
ling current,  the  line  will  be  charged  positively  each  time 
a  signal  is  sent ;  but  as  soon  as  the  signal  is  completed  a 
negative  charge  is  communicated  to  the  line,  thus  hasten- 
ing the  discharge  and  the  return  of  the  relay  lever  to  its 
insulated  stop.  This  method  of  working  has  been  already 
referred  to  in  connection  with  Whcatstone's  automatic 
system. 

The  connections  for  single-current  working  on  this  system 
are  illustrated  iu  Fig.  23.    It  differs  from  the 
open  circuit  in  only  requiring  one   battery    Closed  clr- 
(although,  as  iu  the  "figure,  half  of  it  is  often  cult  system, 
placed  at  each  end),  in  having  the  receiving 
instrument  between  the  line  and  the  key,  and  in  having 

the  battery  continu- 
l  ously  totheline.  The 

battery  is  kept  to  the 
line  by  the  bar  e, 
which  short-circuits 
the  keys.  When  sig- 
nals are  to  be  sent 
from  either  station 
the  operator  turns 
the  bar  c  out  of  con- 
tact with  the  stop  b, 
and  then 


[Li        FI«.2X  [5 


precisely  as  in  open 
circuitsending.  This 


system  is 

pensive  than  the  open  circuit  system,  as  the  battery  is 
always  at  work ;  but  it  offers  somo  advantages  on  circuits 
where  there  are  a  number  of  intermediate  stations,  as  the 
circuit  is  under  a  constant  electromotive  force  and  has  the 
no  matter  which  station  is  sending  or  re- 
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ceiving.  The  arrangement  at  a  wayside  station  is  shown 
at  W.  When  the  circuit  is  long  and  contains  a  large  num- 
ber of  stations,  the  sending  battery  is  sometimes  divided 
among  them  in  order  to  give  greater  uniformity  of  current 
along  the  line.  When  only  one  battery  is  used  the  current 
at  the  distant  end  may  be  considerably  affected  by  the 
leakage  to  earth  along  the  line. 

In  working  long  circuits  with  ordinary  instruments  in- 
conveniently high  battery  power  is  required  in 
Relay  order  to  scud  sufficient  current  to  produce  the 

-working.  signals.  In  such  cases  it  is  usual  to  employ  a 
local  battery  to  produce  the  signals  and  to  close 
the  local  battery  circuit  by  means  of  a  delicate  circuit- 
closing  apparatus  called  a  relay,  which  is  a  very  delicate 
electromagnetic  key  having  its  lever  attached  to  the  arma- 
ture of  the  magnet.  The  arrangement  at  a  station  worked 
by  relay  is  shown  in  Fig.  24,  where  L  is  the  line  of  wire, 


J 


rl 


Flo.  26.— Alemens's 
polarised  relay. 


Fl«.  ad- 


joined through  the  key  K  to  one  end  of  the  coil  of  the 
relay  magnet  It,  the  other  end  of  which  is  put  to  earth. 
When  a  current  passes  through  B  the  armature  A  is  attracted 
and  the  local  circuit  is  closed  through  the  armature  at  6. 
The  local  battery  Bi  then  sends  a  current  through  the  in- 
strument I  and  records  the  signal.  In  the  form  of  relay 
indicated  in  the  figure  the  armature  Is  held  against  the 
stop  a  by  a  spring  S.  In  some  cases — as,  for  example,  in 
Siemens's  polarised  relay,  shown  in  Fig.  25 — the  armature 
a  is  put  in  contact  through 
the  pivot  a  with  one  pole  N 
of  a  permanent  magnet  m,  the 
other  pole  *  of  which  is  fixed 
to  the  yolk  y  of  a  horse-shoe 
electromagnet M.  The  arma- 
ture Is  placed  between  the 
poles  of  the  electromagnet,  a 
little  nearer  one  pole  than  the 
other,  so  that  the  magnetic 
attraction  holds  the  contact 
lever  against  the  insnlated 
stop  without  the  aid  of  a 
spring.  This  form  of  relay 
only  answers  to  currents  in 
one  direction,  but  it  la  capable 
•f  giving  great  sensibility, 
and  for  some  purposes — for 
instance,  in  some  methods  of  quadruple!  working— its 
directional  character  Is  an  advantage. 

Translation.  —  In  a  precisely  similar  manner  a  relay  may 
be  made  to  re-transmit  automatically  the  mes- 
Transla-      sage  over  another  line,  or,  what  is  the  same 
Uon  thing,  over  a  continuation  of  the  same  line 

when  the  whole  length  is  too  great  for  direct 
working.  It  is  not  usual  in  practice  to  employ  the  delicate 
receiving  relay  for  re-transmitting  the  message,  but  it  is 
made  to  work  a  coarser  instrument,  which  takes  the  place 
of  the  sounder,  or,  it  may  be,  the  sounder  itself,  in  the 
local  circuit.  It  is  clear  that  one  receiving  relay  may  be 
used  to  work  a  number  of  re-transmitting  keys  in  the  same 
local  circuit,  and  henoe  to  distribute  a  message  simultane- 
ously over  a  number  of  branch  lines  from  a  central  station. 
Duplex,  Quadruplet,  and  Multiple  Telegraphy. — Duplex  tele- 
graphy consists  in  the  simultaneous  transmls- 
Duplex.  sion  of  two  messages,  one  in  each  direction, 
over  the  same  wire.  The  solution  of  this 
problem  was  attempted  by  Qintl  of  Vienna  in  1853  and  in 
the  following  year  by  Frischen  and  by  Siemens  and 
Halske.  Within  a  few  years  several  methods  had  been 
proposed  by  different  Inventors,  but  none  were  at  first  very 
successful,  not  from  any  fault  in  the  principle,  but  becanse 
the  effect  of  electrostatic  capacity  of  the  line  was  left  out 
of  account  in  the  early  arrangements.  The  flrst  to  intro- 
duce a  really  good  practical  system  of  duplex  telegraphy, 
in  which  this  difficulty  was  sufficiently  overcome  for  land 


line  purposes,  was  J.  R.  Stearns  of  Boston  (Mass.).1  In 
order  that  the  line  between  two  stations  Si  and  Si  ma;  I* 
worked  on  the  duplex  system  it  is  essential  that  the  re- 
ceiving instrument  at  Si  shall  not  be  acted  on  by  th.- 
currents  sent  into  the  line  at  Si,  and  similarly  that  th« 
currents  sent  into  the  line  at  Si  shall  not  act  on  the  reem- 
ing  instrument  at  S»,  while  at  the  same  time  these  cumuli 
must  act  on  the  instruments  at  Si  and  Si  respectively.  The 
two  methods  most  commonly  employed  are  the  following: 
(1)  In  Fig.  26  B  is  the  sending  battery,  Bi,  a  resistance 
equal  to  that  of  the  battery,  B  a  set  of  resist- 
ance  coils,  and  C  a  condenser.  Suppose  the  key  I"^r*t?lJV 
at  station  Si  to  be  depressed ;  then  a  current 
flows  into  the  Hue  through  circuit  1,  and  to  earth  throujk 


I 
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Fig.  24 


0 


circuit  2- 


Now,  if  both  these  currents  pass,  as  indicated  ii 

the  figure,  round  the  electromagnet  of  the  receiving  i  astro- 


uts  pass, 

of  the  rei 

ment,  but  in  opposite  directions,  and  if  their  strengths  are 
properly  adjusted,  no  effect  will  be  produced  on  that  inurn- 
ment. At  station  S.-,  however,  the  current  flows  to  earth, 
partly  through  circuit  1  and  partly  through  circuit  2,  bat 
in  the  same  direction  round  the  coils  of  the  receiving 
instrument.  Hence,  if  the  current  is  strong  enough,  the 
receiving  instrument  at  Si  will  be  set  in  action.  Similirly 
the  depression  of  the  key  ut  S  ran  l>r  made  t»  produce  I 
signal  at  Si  and  yet  have  no  effect  on  the  instrument  at  8a 
The  necesnnry  and  sufficient  condition  U  that  the  currents 
in  circuits  1  and  2  at  the  sending  station  shall  at  all  times 
bear  a  certain  fixed  ratio  to  each  other,  depending  on  the 
coils  of  the  receiving  instrument  at  that  station.  If  for 
simplicity  we  suppose  the  resistance  of  the  line  to  be  con- 
stant and  not  to  be  affected  by  the  transmitting  apparatus 
and  to  be  of  sero  electrostatic  capacity,  the  fixed  ratio  may 
be  obtained  by  adjusting  B  in  the  auxiliary  circuit  2.  In 
actual  practice  the  line  has  capacity,  and  this  is  compensated 
for  by  supplying  to  B  from  the  condenser  C  capacity  eqnir- 
alont  to  that  of  the  line.  C  should  be  of  such  a  form  tati 
the  capacity  in  the  circuit  can  be  varied,  and  it  must  hare 
the  same  inductive  retardation  as  the  line ;  that  Is  to  my 
the  capacity  must  be  distributed  along  the  resistance  B  is 
a  manner  equivalent  to  that  in  which  the  capacity  of  the 
line  Is  distributed  along  its  resistance.  A  rough  approxi- 
mation to  this  adjustment  will  answer  the  purpose  for 
ordinary  land  line  working,  but  for  submarine  cable  work 
a  very  accurate  adjustment  is  necessary.  In  order  that  the 
manipulation  of  the  key  may  not  affect  the  resistance  of  the 
line,  the  resistance  between  the  point  D  and  E  should  beat 
nearly  as  possible  the  same  for  all  positions  of  the  key. 
This  implies  that  the  keys  shall  not  at  any  time  break  cir- 
cuit, nor  make  contact  on  both  the  front  and  the  back  atop* 
for  more  than  an  instant,  for  an  instantaneous  break  of  the 
circuit  would  affect  the  signals  being  received  from  the  other 
station.  The  principle  of  the  "  continuity  preserving  key," 
used  for  duplex  working,  will  be  understood  from  the  fljrore. 
So  long  as  the  key  is  not  depressed  the  line  is  kept  to  earth 
through  the  resistance  Bi ;  when  the  key  is  pushed  down 
it  suddenly  changes  to  the  battery  B,  being  at  the  transition 
in  contact  with  both  B  and  Bi.  This  produces  very  little 
disturbance,  because  the  key  Is  moving  quickly  at  thatpart 
of  its  stroke,  and  the  resistance  of  the  fine  and  receiving 
instrument  is  generally  much  higher  than  that  of  Bi  Tak 
is  called  the  "  differential  method."  The  principle  was  first 
enunciated  by  Frischen;  but  Its  present  condition  is  the 
result  of  the  labors  of  a  large  number  of  experimenter*, 
among  whom  may  be  mentioned  Siemens  and  Halske,  9tark. 
Edlund,  Ointl,  Nystrorn,  P  recce,  Nedden,  Farmer,  Msron, 
Winter,  Stearns,  and  Mnirhead. 

(2)  The  second  method  to  which  we  may  here  refer  » 
known  as  the  "  bridge  method  "  from  the  sim- 
ilarity of  the  arrangement  (see  Fig.  27)  to  that 
of  the  Wbeatstone  bridge.    Instead  of  sending 
the  currents  in  the  two  branches  of  the  divided  circuit  D° 

I  [This  duplex  method  was  produced  In  1858  and  ii  altoosEed 

the  Franklin.— Am.  Ed.] 
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icd  DQ  through  the  two  coils  of  a  differentially  wound 
rtlaj  or  receiving  instrument,  u  in  Friachen'a  method,  two 
resistances  a  and  b  are  inserted  and  the  instruments  are 
jDtned  between  P  and  Q.    It  is  clear  that  if  the  difference 


of  potential  between  P  and  Q  is  unaffected  by  closing  the 
lending  key  K  no  change  of  current  will  take  place  in  the 
instrument  circuit.   The  relative  potential  of  P  and  Q  is 
d  by  the  manipulation  of  K  if  the  resistsj 
»  as  the  resistance  of      is  to  that  oMt; 


10  that  of 


and  capacity  that 


the  differential  method  apply  here  also.  One 
i  advantage  In  this  method  ia  that  the  Instrument 
een  P  and  Q  may  be  of  any  ordinary  form. 
Most  important  cables,  such  as  those  of  the  Eastern  Tele- 
graph company  and  the  various  Atlantic  cables,  are  worked 
duplex  on  Mnirhead's  plan.  What  may  be  called  a  me- 
thanieal  method  of  duplexing  a  cable  was  described  by  Sir 
W  Thomson  In  a  patent  taken  out  by  him  in  1858.  In  this, 
is  io  the  ordinary  methods,  a  differentially  wound  receiv- 
ing instrument  was  used,  one  coil  being  connected  with  the 
cable  and  the  other  with  the  earth ;  bat  it  differed  from 
other  methods  in  requiring  no  "artificial"  or  model  cable. 
The  compensation  was  to  be  obtained  by  working  the  slides 
»(  a  resistance  slide  included  in  the  circuit  of  the  com  pen - 
isiing  coil,  either  by  the  sending  key  or  by  clockwork 
relieved  by  the  key,  to  aa  to  vary  the  resistance  in  that 
rirrait  according  to  any  law  which  might  be  required  to 
prevent  the  receiving  instrument  being  affected  by  the  out- 
point current.  Four  years  later  Varley  patented  his  model 
cable,  which  waa  the  first  near  approach  to  a  successful 
solution  of  the  duplex  problem  on  the  principle  now  adopted. 
It  was  not,  however,  a  sufficiently  perfect  representation  of 
s  laid  cable  to  serve  for  duplexing  cables  of  more  than  a 
lew  hundred  miles  In  length.1 

By  an  interesting  modification  of  the  bridge  method, 
which  has  been  applied  with  excellent  results  by  Dr.  Mulr- 
head  to  submarine  work,  condensers  are  substituted  for  • 
vtaji  »,  one  being  also  placed  in  the  circuit  between  P  and  Q. 
In  this  case  no  current  flows  from  the  battery  through  the 
Ike  or  Instruments,  the  whole  action  being  Inductive.  As 
already  stated,  the  distribution  of  the  capacity 
>  resistance  B  must  in  submarine  cable  work  be 
to  correspond  very  accurately  with  the  distribution 
•f  the  capacity  along  the  resistance  of  the  cable.  This  is 
'  shed  by  Dr.  Mnlrhead  In  the  following  manner. 

of  a  sheet  of  paraffined  paper  la  covered  with  a 
of  conducting  substance,  say  tinfoil,  and  over  the 
uther  side  narrow  strips  of  the  same  substance  are  arranged 
rridironwiae  to  form  a  continuous  circuit  along  the  strip. 
The  breadth  and  thickness  of  the  strip  and  the  thickness 
of  the  paraffined  paper  are  adjusted  so  that  the  relative  re- 
sistance and  capacity  of  this  arrangement  are  the  same  as 
those  of  the  cable  with  which  it  is  intended  to  be  used. '  A 
Urge  number  of  such  sheets  are  prepared  and  placed  to- 
gether, one  over  the  other,  the  end  of  the  strip  of  the  first 
;  being  connected  with  the  beginning  of  the  strip  of  the 


Utor 


t»«oud,  and  so  on  to  the  last  sheet,  the  whole  representing 
the  conductor  of  the  cable.  In  the  same  way  all  the  con- 
I  sheets  on  the  other  side  of  the  paper  are  connected 
'  and  form  the  earth-plate  of  this  artificial  cable, 
presenting  the  sea.  The  leakage  through  the  inau- 
the  cable  is  compensated  for  by  connecting  high 
i  between  different  points  of  the  strip  conductor 
|  earth  coating.  Faults  or  any  other  irregularity  in 
»y  be  represented  by  putting  resistances  of  the 
prtiper  kind  into  the  artificial  line.  ThiB  system  of  duplex- 
in*  cables  has  proved  remarkably  successful. 
Qoadruplex  telegraphy  consists  in  the  simultaneous 
transmission  of  two  messages  from  each  end  of 
the  line.  The  only  new  problem  introduced  is 
the  simultaneous  transmission  of  two  messages 
hi  the  same  direction;  this  is  sometimes  called  "diplex 
trvmniasion."  The  solution  of  this  problem  was  attempted 
h?  Dr.  J.  B.  Stark  of  Vienna  in  1855.  and  during  the  next 


ten  years  it  was  worked  at  by  Boaacha,  Kramer, 
Schsak,  Schroder .Wartmann,  and  others.  The  first  to  attain 
success  was  Edison  (1874),  and  his  method  with  some  modi- 
fications is  still  used.  One  of  the  latest  arrangements  ia 
shown  in  Fig.  28,  a  brief  description  of  which  will  indicate 
the  general  principle  involved.  Ki  and  K,  are  two 
transmitting  keys  the  nature  of  which  will  be  understood 
from  the  illustration  ;  Bi  and  B*  are  two  differentially  wound 


polarized  relays,  both  of  which  are  supposed  to  respond  to 
positive  currents  and  to  be  held  against  their  back-stops 


by  negative  currents.  When  neither  key  is  depressed  a 
current,  which  for  convenience  we  call  —  4,  flows  to  the 
line;   this  is  sufficient  to  overcome  the  pull  of  the 


spring  T  in  the  relay  Bj  (the  receiving  instruments  are 
supposed  to  be  at  the  other  end  of  the  line)  and  hence 
the  levers  of  both  relays  are  held  against  their  back-stop*. 


—  1  is  sent  to  the  line,  and, 
the  lever 


relays 

When  KiU  depressed  a  c 

this  being  too  weak  to  overcome  the  spring  T,  >w  . 
of  Bi  moves  into  contact  with  the  auxiliary  lever  I  and 
closes  the  circuit  of  the  sounder  Si.     When  Kt  only  is 

the  line.   This  acts  on 
the  pull  of 


M. 


,  vol.  it.  1878. 


the  spring  Ti,  and  so  to  move  the  lever  I  and  break  the 
circuit  of  the  sounder  Si  before  it  has  time  to  act.  Thus 
Ki  acts  on  the  sounder  8s  but  not  on  the  sounder  Si.  When 
both  keys  are  depressed  a  current  +  1  is  sent  into  the  line. 
This  Is  sufficient  to  move  the  lever  of  Bi  into  contact  with 
I  but  not  to  overcome  the  pull  of  Ti,  and  hence  the  circuit 
of  sounder  Si  ia  closed :  it  ia  also  sufficient  to  move  the 
lever  of  R>  and  close  the  circuit  of  8t.  When  therefore 
both  keys  are  down  the  sounders  Si  and  Ss  at  the  other  end 
of  the  line  are  both  set  in  action ;  the  first  responds  to  K. 
and  the  second  to  K>.  Thus  all  the  conditions  for  the 
simultaneous  transmission  of  two  messages  are  provided 
for.  It  is  not  necessary  to  enter  again  Into  the  question  of 
continuity  at  the  different  positions  of  the  keys.  The 
figure  Illustrates  how  this  diplex  system  may  be  duplexed, 
and  hence  how  quadruplex  working  can  be  obtained.  It  ia 
only  necessary  to  wind  the  coils  of  the  relay  magnets  dif- 
ferentially, when,  by  means  of  a  precisely  similar  arrange- 
ment to  that  used  for  simple  duplex,  the  instruments  at 
the  sending  station  are  left  unaffected  by  the  outgoing  cur- 
rents, but  are  affected  by  the  incoming  currents.  The 
method  here  Indicated  is  on  the  differential  principle ;  but 
it  is  scarcely  necessary  to  say  that  the  bridge  method  is 
equally  applicable.  A  combination  of  the  bridge  and  the 
differential  methods  has  been  used  by  Prescott  and  Smith, 
and  possesses  some  advantages  In  certain  cases.  It  is  im- 
possible in  this  article  to  go  Into  the  great  variety  of  detail 
in  arrangement  and  method  with  which  it  is  possible  to 
obtain  good  results. 

The  several  methods  that  have  been  proposed  for  the 
transmission  of  a  number  of  meaaages  In  one 
direction  on  the  same  wire  are  reducible  to  Multiple, 
two  classes.  In  one  the  time  which  a  revolving 
contact  slider  takes  to  make  one  revolution  is  divided  into 
as  many  intervale  as  there  are  seta  of  sending  and  receiving 
instruments  on  the  line,  and  by  means  of  it  the  current  ia 
closed  through  the  different  sets  of  apparatus  in  succession. 
This  Implies  the  synchronous  movement  of  the  revolving 
sliders  at  the  two  ends  of  the  line.  In  a  sense  this  may  be 
said  to  be  simultaneous  transmission  ;  all  the  messages  are 
being  sent  at  the  same  time,  but  the  progress  of  any  one 
message  is  slower  than  it  would  be  if  it  alone  was  occupy- 
ing the  whole  line  in  the  ordinary  way.  The  method  pos- 
sesses some  advantages  when  the  line  is  capable  of  being 
worked  at  a  higher  speed  than  a  single  operator  can  attain, 
or  when  one  of  the  stations  can  advantageously  be  used  as 
a  distributing  station,  for  in  that  case  one  set  of  apparatus 
may  be  used  as  an  automatic  distributor.  Multiple  tele- 
graphy on  this  plan  was  proposed  by  Thomson  in  1858.* 
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by  Meyer  at  the  Vienna  exhibition  of  1873.1 
iple  telegraph  is  I 
im,  and  has  been 


In  the 
Hne  of  wire  a 


clam  there  are  joined  to  the  two  i 
of  branch  circuits,  in 


Delaunay's 

of  the 
circuits  in 

nds of  the 
of  which 


a  set  of  transmitting  and  receiving  apparatus  is  included. 
In  the  circuit,  between  the  line  and  each  of  the  sending 

and  close  the  circuita  great  number  of  times  during  each 
signal.   The  vibrators  in  the  key  circuits  at  one  end  of  the 


i  key  circuits  i 

line  have  all  different  and,  if  possible,  relatively  incom 

i  at  the  other  end  of  the 
sot  of 


,  in  the  key  circuits  at  the 
i  any  one  of  the  keys  is  manipulated 
the  currents  sent  into  the  line  have  such  a  pulsatory  char- 
acter that  they  only  affect  the  receiver,  which  is  capable  of 
vibrating  freely  in  unison  with  these  pulsations.  When  a 
number  of  keys  are  manipulated  at  the  same  time  the  re- 
ceivers analyse  the  resultant  wave,  each  picking  out  its 
own  component,  thus  separating  the  different  message*. 
The  "harmonic  telegraph"  of  Mr.  Elisha  Gray  [1876]  of 
aple  of  this  class. 
Cabin.— The  arrangement  of  the 
■  working  some  of  the  most  recent 
t  is  shown  in  Fig.  29.   The  cable  is  sup- 


America,  is  a 
Working  of 


_  to  be  worked  duplex ;  but  if  8,  Oi,  Os, 
and  AC  are  removed  and  the  key  connected  directly  with 
Cs,  the  arrangement  for  simplex  working  is  obtained.  The 
of  a  sending  battery  B,  a  reversing 
key  K,  a  slide  of  small  resistance  8,  three 
-i,  Ci,  Ci,  an  artificial  cable  AC,  the  receiving 
I  and  Q,  and  one  or  more  resistances  R  for 
adjusting  the  leakage  current.  The  peculiar  construction 
of  AC  has  been  already  referred  to.  The  conductor  of  the 
cable  is  practically  insulated,  as  the  condensers  in  the 
bridge  have  a  very  high  resistance;  hence  no  appreciable 
ever  flows  into  or  out  of  the  line.  Two  receiving 


»  — 


instruments,  a  siphon  recorder  and  a  mirror  galvanometer, 
are  shown  ;  one  only  is  absolutely  necessary,  but  it  is  con- 
venient to  have  the  galvanometer  ready,  so  that  in  case  of 
accident  to  the  recorder  it  may  be  at  once  switched  into 
circuit  by  the  switch  «.  When  one  of  the  levers  of  K  is 
j  the  condenser  Ci  and  the  cable,  and  the  con- 
Ci  and  the  artificial  cable,  are  simultaneously 
charged  in  series  ;  but,  if  the  capacity  of  Ci  bears  the  same 
proportion  to  the  capacity  of  the  cable  as  the  capacity  of 
Oi  bears  to  the  capacity  of  the  artificial  cable,  and  if  the 
other  adjustments  are  properly  made,  no  charge  will  be 
communicated  to  Cs.  Altera  very  short  interval  of  time, 
the  length  of  which  depends  on  the  inductive  retardation 
of  the  cable,  the  condensers  corresponding  to  Ci  and  Cs  at 
the  other  end  begin  to  be  charged  from  the  cable,  and  since 
the  charge  of  Cs  passes  through  the  receiving  instrument 
I  or  G  the  signal  is  recorded.  The  charging  of  C»  at  the 
receiving  end  will  take  place,  no  matter  what  is  the  abso- 
lute potential  of  the  condensers,  consequently  the  incom- 
ing signals  are  not  affected  by  those  which  are  being 
transmitted  from  that  end.  In  actual  practice  the  receiving 
instrument  is  so  sensitive  that  the  difference  of  potential 
between  the  two  coatings  of  the  condenser  d  produced  by 
the  incoming  signal  is  only  a  very  small  fraction  of  the 
potential  of  the  battery  B.  When  the  key  is  relieved  the 
condensers  and  cables  at  once  begin  to  return  to  sero  poten- 
tial, and  if  the  key  is  depressed  and  relieved  several  times 
In  rapid  succession  the  cable  is  divided  into  sections  of 
varying  potential,  which  travel  rapidly  towards  the  re- 
ceiving end,  and  indicate  their  arrival  there  by  producing 
corresponding  fluctuations  in  the  charge  of  the  condenser 
Ci.   All  cables  of  any  great  length  are  worked  by 


thatisto 

i  the  other 

of  the  mirror  galvanometer 
are,  with  some  slight  altent.oa, 
taken  from  a  lecture  delivered  by  Sir  W.  Thomson  before 
the  Institution  of  Engineers  and  Shipbuilders  in  Seot- 


'  For  a 
* 


see  Prescott's  Electric  TrlctrravK.  p  I 
Tel.  Eng.,  vol.  xv.  p.  231. 


(1.)  The 
through  a 

1858  Atlantic  "cable)  was  the  mirror  galv 
meter,4  which  consisted  of  a  small  mirror  with 


four  light  magnets  attached  to  its  back  (weigh- 
ing in  all  less  thau  half  a  grain),  suspended  by  means  of  ■ 
single  silk  fibre  within  the  hollow  of  a  bobbin  of  fine  wire, 
—a  suitable  controlling  magnet  being  placed  adjacent  to 
the  apparatus.  The  action  of  the  instrument  is  as  follow*: 
On  the  passage  of  a  current  of  electricity  through  the  line 


Sptrk 
record*;. 


the  suspended  magnets  with  the  mirror  attached 
tend  to  take  up  a  position  at  right  angles  to  the  plane  of 
the  coil,  and  are  deflected  to  one  side  or  the  other  accord- 
ing as  the  current  is  in  one  direction  or  the  other.  Deflec- 
tions to  one  side  are  interpreted  as  dots  and  to  the  other 
side  as  dashes,  and  the  messages  are  transmitted  in  accord- 
ance with  the  international  Morse  code  of  signals. 

(2.)  The  spark  recorder  in  some  respects  foreshadowed 
the  more  perfect  instrument— the  siphon  re- 
corder— which  was  introduced  some  years  later. 
It*  action  was  as  follows:  To  an  indicator, 
suitably  supported,  a  to-* rid-fro  motion  was  given  by  the 
electro-magnetic  actions  due  to  the  electric  currents  con- 
stituting the  signals.  The  indicator  was  connected  with  s 
Rubmkorff  coil  or  other  equivalent  apparatus,  designed  te 
cause  a  continual  succession  of  sparks  to  pass  between  the 
Indicator  and  a  metal  plate  situated  beneath  it  and  havini 
a  plane  surface  parallel  to  its  line  of  motion.  Over  the 
surface  of  the  plate  and  between  it  and  the  indicator  there 
was  passed,  at  a  regularly  uniform  speed,  rn  a  direction 
perpendicular  to  the  line  of  motion  of  the  indicator,  i 
material  capable  of  being  acted  on  physically  by  the  spark*, 
through  their  chemical  action,  their  heat,  or  then- 
force.  The  record  of  the  signals  given  by  this 
t  was  an  undulating  line  of  fine  perforations  or 
and  the  character  and  succession  of  the  undulations 


to  interpret  the  signals  desired  to  be  sent, 
latest  form  of  receiving  instrument  for  long  sob- 


(3)  The  latest  term  of  receiving  j 
marine  cables  is  the  siphon  recorder,  for  which 
Sir  W.  Thomson  obtained  his  first  patent  in 
1867.   Within  the  three  succeeding  years  great 

on  it,  and  the  in- 

excluaively  employed  ii 


Siphon  re- 


working  most  of  the  more  important  submarine  cables  of 
the  world,— indeed  all  except  those  on  which  the  mirror 

Slvanometer  method  is  in  use.  In  the  siphon  recorder 
»  Fig.  30)  the  indicator  consists  of  a  light  rectangular 


'  See  hi*  Mathematical  and 
*  For  a  description  of  the 
oi.  X.  p.  44  «y. 
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bjtjiI  coil  of  fin*  wire,  suspended  between  the  pole*  of  two 
:■  rful  electromagnets  M,  M  so  si  to  be  free  to  move 
about  its  longer  axis,  which  is  vertical,  and  so  joined  that 
th«  electric  signal  currents  through  the  cable  pass  through 
ii  A  fine  glass  siphon  tube  is  suspended  with  freedom  to 
i  in  only  one  degree,  and  is  connected  with  the  signal- 
ith  it   The  short  leg  of  the  siphon  tube 


tively  and  then  negatively,  or  vice  rerta,  for  each  signaL 
This  method  not  only  facilitates  the  discharge  of  the  cable, 
and  so  accelerates  the  return  of  the  index  of  the  receiving 
instrument  to  sera,  but  provides  the  means  of  sending 
positive  and  negative  currents  into  the  cable  at  the  proper 
times  and  for  the  proper  intervals.  The  action  of  the  in- 
strument is  regulated,  like  that  of  Wheatstone's  automatic 
transmitter,  by  a  perforated  slip  of  paper.  The  arrange- 
ment of  the  perforations  and  the  method  of  using  the 
paper  slip  are,  however,  quite  different.  The  paper  is  fed 
forward  by  a  central  row  of  holes,  which  are  therefore  con- 
tinuous. The  dots  and  dashes  of  the  message  are  repre- 
sented by  the  side  rows  of  holes;  but  the 


l    o      t    h    e      p       u.     b  It 
e        •  ccupit** 


dip  of  paper  by  a  wavy  line  of  ink-marks  very  do 
trtoer.  The  interpretation  of  the  signals  is  accord 
■he  Morse  code,— the  dot  and  dash  being  represent* 
of  the  line  of  dots 


<  T'Utl 

within 


dips  into  an  insulated  ink-bottle,  ho  that  the  ink  it  con- 
tains becomes  electrified,  while  the  long  leg  has  its  open 
sod  at  s  very  small  distance  from  a  braes  table,  placed 
with  its  surface  parallel  to  the  plane  in  which  the  mouth 
of  the  leg  moves,  and  over  which  a  slip  of  paper  may  be 
pawed  at  a  uniform  rate,  as  in  the  spark  recorder.  The 
mk  is  electrified  by  a  small  induction  electrical  machine  E 
placed  on  tbe  top  of  the  instrument  ;  this  causes  it  to  fall 
in  Tery  minute  drops  from  the  open  end  of  the  siphon  tube 
a  pen  tbe  brass  table  or  the  paper  slip  passing  over  it. 
When,  therefore,  the  signal-coil  moves  in  obedience  to  the 
electric  signal  currents  passed  through  it,  the  motion 
to  the  siphon  is  recorded  on  the  moving 

very  close  to- 
la according  to 
being  represented  by 
of  the  line  of  dots  to  one  side  or  other  of  the 
lino  of  the  paper.  A  very  much  simpler  form  of 
order  has  been  devised  and  brought  into  use 
lass  few  years.  Instead  of  the  electromagnets, 
two  bundles  of  long  bar- magnet*  of  square  section  and 
aide  op  of  square  bars  of  glass-bard  steel  are  used.  They 
are  supported  vertically  on  a  cast-iron  socket,  and  on  the 
apperend  of  each  is  fitted  a  soft  iron  shoe,  shaped  to  con- 
centrate tbe  lines  of  force  and  thus  produce  a  strong  mag- 
netic field  in  the  space  within  which  the  signal-coil  is 
(upended.  Instruments  of  this  kind  have  been  made  to 
work  both  with  and  without  electrification  of  the  ink. 
Without  electrification  the  instrument  (see  Fig.  31)  is  very 
«imple  and  compact,  and  capable  of  doing  good  work  on 
cables  500  or  600  miles  long.  When  constructed  for  elec- 
trification of  tbe  ink  they  are  available  for  much  greater 
.  but  for  cables  such  as  the  Atlantic  the  original 
is  still  used.  The  strongest  magnetic  field  hitherto 
by  permanent  magnets  (of  glass-hard  steel)  is 
»  C.Q.S.  With  the  electromagnets  used  in  the 
form  of  Biphon  recorder  a  magnetic  field  of  about 
5000  C.Q.8.  is  easily  obtained.  Fig.  32  shows  a 
of  part  of  a  message  received  and  recorded  by  a 
ecorder,  such  as  that  of  Fig.  30,  from  one  of  the 
Telegraph  Company's  cables  about  830  miles  long. 

curb  sender  was  designed  by  Sir  W. 
for  the  purpose  of  diminishing  the 
of  inductive  embarrassment  in  long 
cables.    In  ordinary  hand-sending  the  end  of 
the  cable  is  put  to  one  or  the  other  pole  of  the 
battery  and  to  earth  alternately,  the  relative  time  during 
'  it  is  to  battery  and  to  earth  depending  to 
;  on  the  operator.    By  the  automatic  cur 
is  put  to  one  or  the  other  pole  of  the 
to  the  reverse  pole  for  definite  proportionate 
the  cable  is 


..phon 


(4) 


then  to 


n   t  c    r  m  e  d 

Fio.  82.— Facsimile  of  siphon 


i   a.    t  « 
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required  for  a  dot  are  produced  wholly  by  one  hole  on  one 
side,  and  those  for  a  dash  by  one  hole  on  the  other  side. 
The  perforated  slip  is  exactly  similar  to  the  message  writ- 
ten by  the  siphon  recorder,  the  side  holes  occupying  the 
same  relative  positions  as  tbe  loops  to  one  side  or  other  of 
the  central  line  in  the  record.  As  the  side  holes  reach  a 
certain  point  in  their  passage  through  the  instrument  they 
allow  the  end  of  one  or  the  other  of  two  levers  to  fall ;  the 
other  end  of  the  lever  lifts  a  light  contact  spring,  forming 
one  lever  of  a  reversing  key,  and  makes  electrical  connec- 
tion between  the  battery  and  another  set  of  springs,  which 
also  form  the  levers  of  a  reversing  key.  The  spring  is  held 
up  by  a  flange  on  the  edge  of  a  revolving  wheel  passing 
under  it,  during  the  time  required  by  the  paper  to  advance 
through  the  distance  between  two  central  holes.  During 
this  interval  the  current  is  reversed  at  the  proper  time  by 
a  pair  of  adjustable  cams  fixed  to  the  same  spindle  as  the 
flanged  wheel.  This  method  of  transmission  has  been 
found  quite  successful,  though  it  has  not  been  brought  into 
use,  as  hand-sending  has  hitherto  proved  sufficient  for  the 
work  required. 
Speed  of  Signalling.  —  The  mathematical  theory  of  the 
of  telegraphic  signalling  was  given  in  a 
on  "  The  Theory  of  the  Electric  Tele- 
ih"  communicated  by  Sir  W.  Thomson1  to 
_ral  Society  in  1865.  He  shows  that,  if 
k  be  the  wire  resistance,  e  the  capacity  per  unit  length,  and 
I  the  total  length  of  the  line,  the  current  at  the  receiving 
end  at  any  time  t  after  the  application  of  the  battery  at  the 
sending  end  is  given  by  the  equation 

C=C{  1— 2(«  —  t*  +  t*— «•»+  etc.)  K 

where  C  is  the  maximum  current  which  the  battery  is 
capable  of  maintaining  through  the  line,  and  «  is  equal 
t 

to  (l)a  when  s  is  equal  to  kcP  log*  ())/**.  The  number  f  is 
quite  arbitrary ;  it  is  chosen  because  it  makes  a  nearly 
equal  to  the  time  required  for  the  current  to  become  sensi- 
ble at  one  end  of  tbe  line  after  the  battery  has  been  applied 

to  the  other  end.   The  number  10"^,  which  is 


venient  for  calculation  and  which  does  not  differ  greatly 
from  |,  was  subsequently  adopted  by  Sir  W.  Thomson,  and 
by  Professor  Jenkin.1   The  equation  may  be  written 


0=C{l-2((  - 


w«f/fa5t»    -4w«fytoJ»    -  WjkrP 


+« 


'-etc.)}' 


which  shows  plainly  how  tbe  current  is  affected  by 
length,  the  resistance,  and  the  capacity  of  the  line. 

It  is  evident  from  this  equation  that  a  finite  time 
is  required  after  the  battery  has  been  applied  at  the 
sending  end  for  the  current  to  become  sensible  at  the 
receiving  end,  the  interval  being  practically  equal  to  a, 
and  also  that  for  similar  actions  the  intervals  between 
operations  for  one  line  must  be  to  the  corresponding  inter- 
line directly  as  the  values  of  a  or  of  kcP 
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for  the  two  11dm.  We  see,  therefore,  that  for  line*  of 
the  same  type,  worked  in  the  same  manner,  the  speed  of 
working  will  be  inversely  as  the  square  of  the  length  of 
the  line,  or,  if  the  type  varies,  inversely  as  the  product  KQ. 
where  K  is  the  total  resistance  and  Q  the  total  capacity 
of  the  line.  The  interval  a  must  not  be  confounded  with 
the  time  required  for  each  signal :  it  is  a  measure  of  the 
slowness  of  transmission ;  but  the  number  of  signals  which 
can  In:  received  in  a  given  time,  on  any  one  line,  depends 
on  the  method  of  working  and  on  the  sensibility  of  the 
instruments  employed.  The  ratios  of  the  number  of  signals 
which  can  be  sent  over  different  lines  in  a  stated  time  are 
the  same  as  the  ratios  of  the  values  of  a  for  these  lines. 
The  value  of  a  for  the  different  Atlantic  cables  varies  be- 
tween a  fifth  and  a  quarter  of  a  second,  and,  as  the  time 
required  for  the  current  to  reach  90  per  cent,  of  its  maximum 
value  is  ten  times  a,  an  instrument  which  requires  as  much 
as  90  per  cent  of  the  full  current  to  produce  a  signal  and  a 
fall  to  50  per  cent,  between  the  signals  could  only  receive 
about  one  signal  every  two  seconds  or  between  one  and  two 
words  per  minute.  The  instruments  actually  used  attain 
to  a  speed  of  about  twenty  times  this ;  bat  they  are  capable 
of  showing  distinctly  a  current  of  a  ton-thousandth,  or  even 
less,  of  the  maximum  current.   The  value  of  a  for  ordinary  I 


land  lines  is  very  small,  probably  not  exceeding  the  fir* 
thousandth  part  of  a  second  for  a  circuit  500  miles  in  1  earth. 
The  current,  therefore,  rises  almost  to  its  full  value  for 
each  signal  when  the  time  of  contact  is  as  small  as  the  five- 
hundredth  part  of  a  second,  or,  on  the  Wheatstone  instru- 
ment, when  the  speed  is  about  500  words  per  minute.  There 
is,  however,  a  very  sensible  increase  in  the  effective  resiit- 
ance  of  the  circuit,  especially  when  iron  wire  is  used,  when 
Ki>fiial.s  are  sent  as  rapidly  as  100  per  second,  so  that  higher 
battery  power  is  required  for  fast  than  for  slow  rata  of 
speed.  The  difficulty  in  working  land  lines  at  rate*  ip 
to  300,  or  even  more,  words  per  minute  is  not  to  snvseriotu 
extent  electrical,  but  is  in  great  measure  due  to  material 
and  magnetic  inertia  in  the  receiving  instrument*  Al- 
though land  lines  can  be  worked  at  a  very  high  speed  when 
the  whole  of  the  wire  is  insulated  on  poles,  the  rate  is 
greatly  diminished  if  a  length  of  underground  or  of  tab' 
marine  cable  is  included  in  the  circuit.  In  practice  ah» 
the  speed  depends  greatly  on  the  position  of  the  cable  in 
the  circuit ;  for  example,  the  actual  speed  from  Dublin  to 
London,  according  to  Mr.  Preeee,  is  about  twice  as  mat  at 
that  from  London  to  Dublin.  Mr.  Cully  states  that  the 
greatest  effect  is  produced  when  the  cable  is  in  the  middle 
of  the  circuit.  (t.  oai 


TELEMETER,  or  Ranokpinder.  Thin  Is  an  in- 
strument used  in  modern  warfare  to  determine  the 
distance  or  range  to  an  enemy's  position,  in  order  tbat 
correct  elevations  may  be  given  to  guns  or  rifles  di- 
rected against  it.  Telemeters  have  been  made  on  three 
distinct  principles,  and  classified  as  acoustic,  optical, 
and  trigonometrical  respectively. 

Acoustic  telemeters  record  the  time  which  elapses 
between  seeing  the  flash  or  smoke  and  hearing  the 
report  of  a  gun,  rifle,  or  shell,  the  range  being  given 
in  yards  as  "the  time  in  seconds  -f  364.6."  The 
Boulenge"  telemeter  is  the  best  known  of  this  class.  It 
consists  of  a  graduated  glass  tube  filled  with  liquid  and 
containing  a  small  metal  traveller.  At  the  flash  the 
instrument  is  brought  to  a  vertical  position^  and  the 
traveller  starts  from  zero  ;  at  the  detonation  it  is  turned 
to  a  horizontal  position  and  the  traveller  stops.  The 
objections  to  the  acoustic  telemeter  are  that  the  rate 
of  transmission  of  sound  in  air  is  affected  by  wind  and 
other  local  conditions  and  that  the  instrument  cannot 
be  used  until  firing  has  commenced. 

Optical  or  perspective  telemeters  determine  the  dis- 
tance to  any  point  by  observing  the  size  of  some  object 
of  known  dimensions,  as  seen  in  a  graduated  telescope. 
Porro's  telemeter,  Elliott's  telescope,  and  Nordenfelt's 
macrometer  illustrate  the  principle.  The  chief  defect 
of  the  system  is  that  the  objects  most  conveniently 
observed — men  and  horses — vary  considerably  in  size, 
so  that  the  assumption  of  a  constant  dimension  may 
be  productive  of  error. 

Irigonometrical  telemeters  shorten  the  ordinary 
methods  of  surveying  by  adapting  them  to  military 
purposes.  They  are  of  two  kinds, — field  rangefinders 
and  rangefinders  for  coast  batteries. 

(1)  field  rangefinders  exist  in  peat  variety,  and 
differ  from  one  another  both  in  the  trigonometrical 
methods  pursued  and  in  the  mechanical  peculiarities 
exhibited.    The  following  are  the  common  solutions 
of  what  is  technically  called  "  the  range-finding  tri- 
angle."— i.e ,  a  triangle  in  which  O  (Fig.  1 )  „ 
is  the  object  the  distance  to  which  is  re- 
quired, AOB  an  acute  angle,  and  AB  the 
base,— O  being  visible  both  from  A  and  B. 
(i.)  Where  the  base  is  a  fixed  length  and 
the  angles  are  variable— A  fixed  base  is 
rarely  adopted  except  when  the  base  forms 
part  of  the  instrument,  the  angles  being 
observed  by  powerful  telescopes.  The  range  * 
is  usually  read  in  yards  by  the  assistance  of     Fl°-  L 


increases,  (ii. )  Where  the  base  and  the  angles  ire 
variable. — The  base  angles  are  generally  observed  by 
instrument*  of  the  theodolite  type,  and  the  base  ii 
actually  measured  or  found  by  means  of  a  sub-base. 
The  range  is  obtained  by  table  or  calculating  soak. 
The  Nolan  rangefinder,  which  was  the  first  telemeter 
used  by  the  British  artillery,  was  of  this  kind  (ifi-l 
Where  one  base  angle  is  a  right  angle,  the  other  angles 
and  base  being  variable. — The  instrument  used  U  gen- 
erally double-reflecting  of  the  sextant  type,— the  base 
being  found  as  in  (ii.).  The  most  perfect  example  ii 
the  Watkin  rangefinder,  used  by  the  British  horeeiDd 


^•Wuaferf  A— 


verniers,  extreme  perfection  of  mechanism  being 
sary.  Many  ingenious  instruments  of  the  kind  have 
been  devised,  but  none  have  as  vet  proved  satisfactory. 
With  a  fixed  base  the  accuracy  diminishes  as  the  range 


field  artillery.  It  (Fig.  2)  consists  of  an  horiaoa  git* 
capable  of  assuming  two  positions,  and  an  index  git* 
set  in  a  steel  arm,  which  is  worked^  by  *  movable  omit-" 
on  a  graduated  bar,  and  this  again  is  moved  by  the 
turning  of  a  graduated  cylinder.  0  (rty 
3)  being  the  object,  the  observer  sett  up 
a  picket  at  A,  and  with  the  instrument  « 
zero  (the  horizon  glass  being  inclined  « 
to  the  index  glass)  finds  the  right  «a*  * 
at  the  point  C.  A  sub-base  AB  of  6  y»n» 
is  then  set  off,  and  (with  glasses  set  parti- 
lei  and  the  sliding  collar  at  6)  the  observer 
reflects  B  upon  A  by  turning  the  cylinder 
which  is  thus  made  to  record  the  base  A' 
in  yards.  This  reading  being  set  oo  the 
graduated  bar  by  moving  the  sliding  culkr. 
*  the  observer  proceeds  to  A,  and  from  there 
B  reflects  C  upon  0,  which  causes  the  ranee 
to  be  given  in  yards  on  the  cylinder.  U 
this  operation  the  position  of  the  elidine 
collar  regulates  the  movement  of  the  steel  bar  so  that 
the  number  of  turns  of  the  cylinder  is  always  » «rw 
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i  of  the  ranee  OC,  whatever  the  length  of  the 
haw  AC-   (iv. )  Where  the  angles  are  fixed  and  the 
lose  is  a  measure  of  the  range. — The  base  points  are 
determined  by  the  use  of  prisms  or  of  mirrors  reflect- 
in;  the  particular  angles  adopted.    The  base  is 
measured  or  found  by  a  subsidiary  triangle,  and  multi- 
plied by  a  constant  to  give  the  range.   The  Weldon 
faawfiui.T,  recently  issued  to  the  British  infantry,  is 
on  this  principle.    It  consists  of  three  prisms,  and  is 
r«Derally  used  as  follows  ■    0  ^Fig.  4)  being  the  object 
tod  D  a  convenient  distant  point,  the  observer  makes 
with  the  first  prism  the  right  angle  0  AD.    He  then 
retires  in  the  direction  DA  till  the  second  prism 
records  the  angle  OB  D  ==  88°  51'  15",  when  the  range 
-Via  AB.   If  it  is  inoonvenient  to  measure  AB, 
the  observer  can  retire  from  B 
in  the  line  OB  until  the  third 
prism  records  the  angle  OCA 
=  7*053/15,,1  when  the  range 
=  300  X  BC.     The  prisms 
most  be  held  in  the  plane  of 
the  objects  and  looked  into  at 
the  same  point.    This  range- 
Snder  is  very  simple  and  port- 
able, but  is  frequently  inapplic- 
able oq  hilly  or  broken  ground, 
ud  does  not  possess  great 
una  racy. 

The  merits  of  different  field 
nn?e6nde!>  depend  mainly  upon  the  balance  of  advan- 
tages they  offer  with  respect  to  accuracy,  suitability  to 
variety  of  ground,  simplicity,  portability,  and  dura- 
bility, these  conditions  being  of  a  more  or  less  conflict- 
ing character.  The  following  are  recognised  principles  : 
(I)  the  naked  eye  cannot  with  certainty  appreciate  less 
than  one  minute  difference  of  angle,  therefore  telescopic 


power  is  necessary  in  proportion  as  the  base  is  short 
compared  with  the  range  ;  (2)  telescopes  of  high  power 
cannot  be  steadied  by  band  alone  ;  (3)  the  longer  the 
base  the  more  inconvenient  are  any  restrictions  as  to 
its  length  or  direction  ;  (4)  it  is  a  disadvantage  to  be 
compelled  to  traverse  the  line  joining  base  points ; 
(5)  the  longest  base  which  it  is  convenient  to  measure 
by  hand  is  that  length  of  measuring  line  which  can 
be  stretched  tight  in  a  high  wind. 

(2)  Jiangefindert  for  Coast  Batterie*.  — Rangefind- 
tng  is  less  adapted  to  the  requirements  of  coast  defence 
than  "position  finding," — a  method  which  furnishes 
every  gun  with  its  proper  training  and  elevation  so 
that  it  can  be  fired  without  sighting  the  target  Range- 
finders  are,  however,  sometimes  employed.  The  most 
worthy  of  notice  is  the  Watkin  depression  range- 
finder  used  by  the  British  artillery  in  coast  batteries. 
The  instrument  resembles  in  principle  the  Watkin  field 
rangefinder,  the  height  above  the  sea-level  being  a 
vertical  base.  The  range  is  found  by  observing  the 
angle  of  depression  to  the  object.  This  is  done Thy  a 
powerful  cross-wire  telescope,  which  forms  part  of 
the  instrument.  The  fastest  steamer  can  be  continu- 
ously followed,  and  even  the  successive  grates  of  shot 
and  shell  can  be  observed.  The  instrument  is  levelled 
upon  a  tripod  stand.  When  necessary,  it  finds  its 
exact  height  in  feet  above  the  water-level  in  any  state 
of  tide  by  reference  to  a  datum  distance,  and  it  records 
the  range  in  yards  automatically  on  a  graduated  cylin- 
der. An  interesting  contrivance  combining  telemeter 
and  gun-sight,  applicable  to  guns  in  permanent  em  - 

Flacements  over  non-tidal  waters,  has  been  tried  in 
taly.  By  means  of  a  cam  the  hind-sight  of  the  gun  is 
always  maintained  in  the  position  necessary  to  give  the 
proper  elevation  in  firing,  so  that  it  only  remains  to 


m  ake  the  sights  cover  the  target.         (a.  w.  w.  *) 


TELEPHONE.' 


TELEPHONY  is  the  art  of  reproducing  sounds  at  a 
distance  from  their  source.  The  term  was  first  used  by 
Philip  Reis  of  Friedrichsdorf,  in  a  lecture  delivered 
before  the  Physical  Society  of  Frankfort  in  1861. 1  But, 
although  this  lecture  and  Reis's  subsequent  work 
received  considerable  notice,  little  progress  was  made 
until  the  subject  was  taken  up  between  1874  and  1876 
by  Alexander  Graham  Bell,  a  native  of  Edinburgh, 
then  resident  in  Boston,  Mass.  Bell,  like  Reis,  em- 
ployed electricity  for  the  reproduction  of  sounds ;  but 
be  attacked  the  problem  in  a  totally  different  manner. 
This  will  be  better  understood  if  we  consider  shortly  on 
vhat  the  chief  characteristics  of  sound  depend  (com- 
pare Acoustics). 

The  sensation  of  sound  is  produced  by  rapid  fluct- 
uant- nations  in  the  pressure  of  the  atmosphere 
feftifesof  on  the  tympanum  of  the  ear.  If  the 
">ttBd-  fluctuations  are  irregular  and  non-periodic, 
the  sound  is  called  a  noise ;  if  they  are  cyclic  ana 
follow  a  regular  and  sufficiently  rapid  periodic  law,  the 
•Hind  is  musical.  In  connection  with  the  present 
subject  it  is  important  to  notice  the  three  characteris- 
tics of  a  musical  sound,  namely,  pitch,  loudnew,  and 
The  pitch  of  a  musical  sound  depends  on 
the  number  of  cycles  passed  through  by  the  fluctua- 
tions of  the  pressure  per  unit  of  time ;  the  loudness 
depends  on  the  amount  or  the  amplitude  of  the 
^actuation  in  each  cycle  ;  the  quality  depends  on  the 
f'jna  or  the  nature  of  the  fluctuation  in  each  cycle. 
The  necessary  condition  for  a  successful  system  of  tele- 
phony is  the  ability  to  reproduce  these  characteristics. 

s 


I.  HlOTORT. 

In  1831  Wheatstone  by  his  magic  lyre"  experi- 
ment showed1  that,  when  the  sounding-boards  of  two 
musical  instruments  are  connected  together  by  a  rod 
of  pine  wood,  a  tune  played  en  one  will  be  faithfully 
reproduced  by  the  other.  This  only  answers,  however, 
for  telephoning  musical  sounds  to  short  distances. 
Another  and  somewhat  similar  example  is  Mechani- 
furnished  by  what  has  been  variously  c*i  tele- 
designated  as  the  "string,"  "toy,"  Phono 
"lovers,"  and  "mechanical  'telephone.  Two  disks 
of  thin  metal,  or  two  stretched  membranes,  each  furn- 
ished with  a  mouthpiece,  are  connected  together  by 
a  thin  string  or  wire  attached  at  each  end  to  the  centres 
of  the  membranes.  A  good  example  may  be  made 
with  two  cylindrical  tin  cups;  the  bottoms  form  the 
membranes  and  the  cups  the  mouthpieces.  When  the 
connecting  string  is  hefd  taut  and  sounds,  such  as  those 
of  ordinary  Bpeech,  are  produced  in  front  of  one  of  the 
membranes,  pulses  corresponding  to  the  fluctuations 
of  the  atmospheric  pressure  are  transmitted  along  the 
string  and  communicated  to  the  other  membrane, 
which  in  its  turn  communicates  them  to  the  air,  thus 
reproducing  the  sound.  In  both  these  examples  all 
the  three  characteristics — pitch,  relative  intensity,  and 
quality — of  sound  are  reproduced. 

Let  us  now  return  to  the  development  of  the  appli- 
cation of  electricity  to  telephony,  in  July,  Pa*ea 
1837,  Dr.  C.  O.  Page  of  Salem,  Mass.,  drew  au- 
attention  to  the  sound  given  out  by  an  _  C0TerT- 
electromagnet  at  the  instant  when  the  electrio  circuit 
is  closed  or  broken,  and  in  October  of  the  same  year  he 

•  8m  hia  Scientific  Papert,  p.  47. 
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discussed,  in  a  short  article1  entitled  "Galvanic 
Musio,"  the  musical  note  produced  by  rapidly  revolv- 
ing the  armature  of  an  electromagnet  in  front  of  the 
poles.  Experiments  bearing  on  this  subject  were  sub- 
sequently made  by  a  great  number  of  investigators. 
Page's  discovery  is  of  considerable  importance  in  con- 
nection with  the  theory  of  action  of  various  forms  of 
telephone,  and  was  a  very  important  feature  in  the 
early  attempts  by  Reis  to  transmit  music  and  speech. 
On  26th  August,  1854,  there  appeared  in  L'  Illustration 
Boaneai's  <P»ris)  an  interesting  article  by  Charles 
•uk'kc*-  Bourseul  on  the  electric  transmission  of 
t,on*-  speech.1  The  writer  recommended  the  use 
of  a  flexible  plate  at  the  source  of  sound,  which  would 
vibrate  in  response  to  the  varying  pressure  of  the  air, 
and  thus  open  and  close  an  electric  circuit,  and  of  a 
similar  plate  at  the  receiving  station,  which  would  be 
acted  on  electromagnotically  and  thus  give  out  as  many 
pulsations  as  there  ore  breaks  in  the  current  These 
suggestions  were  to  some  extent  an  anticipation  of  the 
work  of  Reis  ;  but  the  conditions  to  be  fulfilled  before 
the  sounds  given  out  at  the  receiving  station  can  be 
similar  in  pitch,  quality,  and  relative  intensity  to  those 
produced  at  the  transmitting  station  are  not  stated, 
and  do  not  seem  to  have  been  appreciated. 

In  Reis's  lecture  an  apparatus  was  described  which 
r.'  io  has  given  rise  to  much  discussion  as  to 
phone.  °    priority  in  the  invention  of  the  telephone. 

The  instrument  was  described  in  over  fifty 
publications4  in  various  countries,  and  was  well  known 
to  physicists  previous  to  Bell's  introduction  of  the 
electric  telephone  as  a  competitor  with  the  electric 
telegraph.  Reis  caused  a  membrane  to  open  and  close 
an  electric  circuit  at  each  vibration,  thus  transmitting 
as  many  electric  pulses  through  the  circuit  as  there 
were  vibrations  in  the  sound.  These  electric  pulses 
were  made  to  act  on  an  electromagnet  at  the  receiving 
station,  which,  in  accordance  with  Page's  discovery, 
gave  out  a  sound  of  a  pitch  corresponding  to  the 
number  of  times  it  was  magnetized  or  demagnetised 
per  second.  Reis's  object  was  to  reproduce  at  a  dis- 
tance not  only  music  but  also  human  speech  ;  but  that 
he  did  not  wholly  succeed  is  clear  from  the  following 
extract  from  hi*  lecture:  "Hitherto  it  has  not  been 
possible  to  reproduce  human  speech  with  sufficient 
distinctness.  The  consonants  are  for  the  most  part 
reproduced  pretty  distinctly,  but  not  the  vowels  as  yet 
in  an  equal  degree."  Considering  the  time  at  which 
he  wrote,  Reis  seems  to  have  understood  very  well  the 
nature  of  the  vibrations  he  had  to  reproduce,  but  he 
failed  to  comprehend  how  they  could  be  reproduced 
by  electricity.  His  fundamental  idea — the  interruption 
of  the  current— was  a  fatal  mistake,  which  was  not  at 
the  time  properly  understood.  The  suggestion  of 
Bourseul  and  the  experiments  of  Reis  are  founded  on 
the  idea  that  a  succession  of  currents,  corresponding 
in  number  to  the  successive  undulations  of  the  pressure 
on  the  membrane  of  the  transmitting  instrument, 
could  reproduce  at  the  receiving  station  sounds  of  the 
same  character  as  those  produced  at  the  sending 
station.  Neither  of  them  seemed  to  recognize  any- 
thing as  important  except  pitch  and  amplitude,  and 

1  See  SUtinwm't  Journ.,  xxxll.  p.  396  and  xxxlti.  p.  118. 
*  Marrian.  Phil.  Hag.,  3d  »cr..  xxv.  p.  882  :  Beataon,  Areh.  de 
<  £Vrt  .  v.  p  197  ;  Do  la  Rive,  Treatise  on  Electricity,  vol.  L  p  308, 
al«o  Phil.  Mag.,  Sd  aer.,  vol.  xxxv.  p.  422,  and  Cbrnp.  Rend.,  xx.  p. 
1287.  xxll.  p.  432  ;  Matteuccl.  Areh,  det  Elect.,  v.  S89  ;  fiulllemln, 
COmt>.  Rend.,  xxll.  p.  264  ;  Werthelm.  Ctmp.  Rend.,  xxil.  pp.  336, 
544,  xxvl.  p.  500,  also  Ann.  de  Chin,  et  de  Phy*.,  xrlli.  p.  302,  and 
Phil.  Mag..  3d  *er.,  xxvlll.  p.  644  ;  Jannalr.  Omtp.  Rend.,  xxlil.  p. 
819  ;  Joule,  PhU.  Mag.,  3d  aer.,  xxv.  pp.  76.  225  ;  Laborde.  O/mp. 
Rend..  1.  p.  fi92  ;  PogMtendorfT  Pogg.  Ann..  Ixxxvll.  p.  139,  xcvlll. 
p.  196:  Du  Moncel.  Exp.  de  r  Beet.,  vol.  li.  p.  125.10.  p.  83  ;  and 
belewmne,  Bibl.  Untv.,  1R41.  xvl.  p.  406. 

'  See  alio  IHdeukalia:  Blatter  far  GeUt.  Oemm.  fl.  PiiblieitAt 
Frankfort.  No.  232,  28th  September,  1854  ;  Du  Mnnccl,  RepoM  de$ 
Application*  de  r  Eteetriciti,  Paris,  vol.  11.  p.  25.  ed.  1854,  vol.  111.  d. 
110.  ed.  1856.  and  Cbrap.  Rend .  26  November.  1877. 

♦The  English  reader  may  eonati  It— Joum.  .Sac.  7W,  Eng.,  March. 
1883  ,  BritUh  Auoc.  Rep..  1863;  Ctv.  Eng.  and  Arch.  Journ..  vol 
xxvl.  p.  807  ;  R.  M  Ferguson. 
P.  Thompaon,  Philip  Rei.,  the 
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Fenruaon.  'EteHncUy,'  London,  1866,  p.  257  ;  g". 
p  Reis,  the  Inventor  qf  the  Telephone,  "London. 


Reis  thought  the  amplitude  was  to  some  extent  ob- 
tained by  the  varying  length  of  contact  in  the  trans- 
mitting instrument  This  might  possibly  be  to  a 
small  extent  true ;  but,  considering  the  small  capacity 
of  the  circuits  he  used  and  the  nature  of  his  reeeiring 
instrument,  it  is  hardly  probable  that  duration  of  con- 
tact sensibly  influenced  the  result  The  quality  of  the 
sounds  was  to  some  extent  also  reproduced ;  bat  judg- 
ing from  the  results  of  recent  telephone  investigation, 
it  is  highly  probable  that  this  was  due,  not  to  the 
varying  duration,  but  to  the  varying  firmness  of  the 
contact  Since  the  effect  of  the  degree  of  contact  has, 
through  the  researches  of  Bell,  Berliner,  Edison, 
Hughes,  Elisha  Gray,  and  others,  become  generally 
understood,  it  has  become  easy  to  make  instruments 
very  similar  to  those  of  Reis;  and  even  his  instru- 
ments, with  slight  modification,  can  be  made  to  speak 
fairly  well  The  accidental  transmission  of  words  by 
Reis,  the  occasional  recognition  of  the  voice  of  a  singer, 
and  other  instances  of  the  transmission  of  quality  were 
no  doubt  due  to  this  element,  the  existence  of  or  the 
necessity  for  which  was  never,  so  far  as  the  present 
writer  knows,  hinted  at  by  Reis. 

The  next  worker  at  the  telephone,  and  the  one  to 
whom  the  present  great  commercial  impor- 
tance of  the  instrument  is  due,  was  BelL 
His  aim  was  the  production,  by  means  of 
the  undulations  of  pressure  on  a  membrane  caused  by 
sound,  of  an  electric  current  the  strength  of  whkn 
should  at  every  instant  vary  directly  as  the  presHire 
varied.1  His  first  idea  seems  to  have  been  to  employ 
the  vibrations  of  the  current  in  an  electric  circuit,  pro- 
duced by  moving  the  armature  of  an  electromagnet 
included  in  the  circuit  nearer  to  or  farther  from  the 
poles  of  the  magnet  He  proposed  to  make  the 
armature  partake  of  the  vibrations  of  the  atmosphere 
either  by  converting  it  into  a  suitable  vibrator  or  by 
controlling  its  vibrations  by  a  stretched  membrane  of 
parchment  In  the  early  trials  the  armature  had  the 
form  of  a  hinged  lever  of  iron  carrying  a  stud  at  one 
end,  which  pressed  against  the  centre  of  a  stretch*] 
membrane.  The  experiments  with  this  form  were  pot 
successful,  and,  with  the  view  of  making  the  moving 
parts  as  light  as  possible,  he  substituted  for  the  com 
paratively  neavy  lever  armature  a  small  piece  of  doci 
Bpring,  about  the  size  of  a  sixpence,  glued  to  the 
centre  of  the  diaphragm.  The  magnet  was  mounted 
with  its  end  carrying  the  coil  opposite,  and  very  do* 
to,  the  centre  of  the  piece  of  clock  spring.  Hiif 
answered  sufficiently  wellto  prove  the  feasibility  of  the 
plan,  and  subsequent  experiments  were  directed  to 
the  discovery  of  the  best  form  and  arrangement  of  the 
parts.  An  increase  in  the  size  of  the  iron  dift 
attached  to  the  membrane  augmented  both  the  loud- 
ness and  the  distinctness  of  the  sounds,  and  this  finally 
led  to  the  adoption  of  the  thin  iron  disk  now  in  use. 
which  is  supported  round  its  edge,  and  acts  as  both 
membrane  and  armature.  Again,  the  form  of  the 
opening  or  mouth-piece  in  front  of  the  membrane  ex- 
ercised considerable  influence  on  the  efficiency  of  the 
instrument,  and  it  was  ultimately  ascertained  that  a 
small  central  opening,  with  a  thin  air  space  extending 
across  the  face  of  the  membrane,  was  best  It  was 
also  found  that  comparatively  small  magnets  were  suf- 
ficient, and  that  there  was  no  particular  virtue  in  the 
closed  circuit  and  electromagnet,  but  that  a  small  r*r 
manent  magnet  having  one  polo  in  contact  with  the 
end  of  the  core  of  a  short  electromagnet  the  coil  of 
which  was  in  circuit  with  the  line,  but  which  bad  no 
permanent  current  flowing  through  it,  answered  the 
purpose  quite  as  well.*  In  fact  the  effect  of  keepings 
permanent  current  flowing  through  the  line  and  the 
coils  of  the  electromagnet  was  to  keep  the  core  of  the 


»  See  A.  O.  Bell,  "Telephone 
Eng.,  Slat  October.  1877. 

'  The  extreme  «mallaeaa  of  the 
ceasfully  employed  was  first  demoi. 
Brown  University.  Providence,  R.  I 
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magnetized.  This  seems  to  have  been 
almost  simultaneously  pointed  out  by  Bell  and  others 
who  were  working  in  conjunction  with  him  and  by 
Professor  Dolbear.  Many  experiments  were  made  for 
ascertaining  the  best  length  of  wire  to  use  in  the  coil 
of  the  transmitting  and  the  receiving  instrument ;  but 
this  is  clearly  a  question  dependent  to  a  large  extent 
,m  the  nature  of  the  line  and  the  system  of  working 


liJoDtcd 

After  I 


■  Bell's  success  a  large  number  of  experimenters 
entered  the  field,  and  an  almost  endless  variety  of 
modifications  have  been  described.  But  few  possess 
any  real  merit,  and  almost  none  have  any  essentially 
Dew  principles.1 

and  a  receiver  on  a  novel 


plan  were  patented  in  July,  1877,  by  Edi- 
son, shortly  after  the  introduction  or  Bell's 


aMcUon  instruments 


r*-«iver. 


The  receiver  was  based  on 
the  change  of  friction  produced  by  the  pas- 
sage of  an  electric  current  through  the 
point  of  contact  of  certain  substances  in  relative  mo- 
tion. In  one  form  a  drum,  mounted  on  an  axis  and 
curered  by  a  band  of  paper  soaked  in  a  solution  of 
caustic  potash,  is  turned  under  a  spring  the  end  of 
which  is  in  contact  through  a  platinum  point  with  the 
paper.  The  spring  is  attached  to  the  centre  of  a 
diaphragm  in  such  a  way  that,  when  the  drum  is  turned 
the  friction  between  the  point  of  the  spring  and  the 
paper  deflects  the  diaphragm.  The  current  from  the 
line  is  made  to  pass  through  the  spring  and  paper  to 
the  cylinder.  Now  it  had  been  previously  shown  by 
Edison  that,  when  a  current  is  made  to  pass  through 
in  arrangement  like  that  just  described,  the  friotion 
between  the  paper  and  the  spring  is  greatly  diminished. 
Hence,  when  the  undulating  telephonic  currents  are 
made  to  pass  through  the  apparatus,  the  constant 
variation  of  the  friction  of  the  spring  causes  the  de- 
Sections  of  the  diaphragm  to  vary  in  unison  with  the 
variation  of  the  electric  currents,  and  sounds  are  given 
rat  corresponding  in  pitch,  and  also  to  some  extent  in 
quality,  with  the  sounds  produced  at  the  transmitting 
nation.  A  cylinder  of  chalk  was  used  in  some  of 
Edison's  later  experiments  with  this  receiver.  The 
transmitter  is  illustrated  (see  Fig.  10)  and  described 
(p.  142)  below. 

lents  very  similar  to  these  of  Edison  were 
made  by  Elisha  Gray,  of  Chicago,  HI.,  and 
described  by  him  in  papers  communicated 
to  the  American  Electrical  Society  in  1875 
and  1878.   In  these  experiments  the  elec- 
tric current  passed  through  the  fingers  of 
the  operator's  hand,  which  thus  took  the  place  of  the 
spring  in  Edison's  apparatus.    The  diaphragm  was 
itself  used  as  the  rubbing  surface,  and  it  was  either 
mounted  and  rotated  or  the  fingers  were  moved  over 
it.  When  the  current  passed,  the  friction  was  felt  to 
increase,  and  the  effect  of  sending  a  rapidly  undulat- 
ing current  through  the  arrangement  was  to  produce 
ft  sound.    The  application  of  this  apparatus  to  the 
transmission  of  music  is  described  by  Gray.' 
In  another  form  of  telephone,  brought  prominently 
forward  by  Professor  Dolbear,  the  effects 
iv  'd^*     are  produced  by  electrostatic  instead  of 
telephone,   electromagnetic  forces,  as  in  the  Bell  tele- 
phone. Sir  W.  Thomson  observed  in  1863 4 
that  when  a  condenser  is  charged  or  discharged  a  sharp 
click  is  heard,  and  a  similar  observation  was  made  by 
Cromwell  F.  Varley,  who  proposed  to  make  use  of  it 
in  a  telegraphic  receiving  instrument.1   In  Dolbear's 
one  plate  of  a  condenser  is  a  flexible  dia- 


1  For  a  detailed  deacripUon,  In  a  collected  form ,  of  a  large 
•umber  of  these  modifications,  aee  Du  Monccl,  "  Lc  Telephone," 
in  BibtuTtMqv,  dr»  MerveiUe*,  Parta.  1882. 

1  ?ee  George  B.  Preecott,  TV  SpmJrtng  Telephone,  London,  1879. 
PP  1M-2DS. 

>  faemtiti-  American,  lftth  June,  1881. 

'  Bn+rnttatie*  and  Macnetimn,  p.  236. 

'  See  7W.  Jour*.,  hrt  Augurt,  1877,  p.  178;  also  Adanu,  Journ. 
ooc  TH.  E*Q.,  1877,  p.  *7«. 


phragm,  connected  with  the  telephone  line  in  such  a 
way  that  the  varying  electric  potential  produced  by  the 
action  of  the  transmitting  telephone  causes  an  in- 
creased or  diminished  charge  in  the  condenser.  This 
alteration  of  charge  causes  a  corresponding  change  in 
the  mutual  attraction  of  the  plates  of  the  condenser ; 
hence  the  flexible  plate  is  made  to  copy  the  vibrations 
of  the  diaphragm  of  the  transmitter.  It  is  obvious 
that  this  apparatus  may  be  used  either  as  a  trans- 
mitter or  as  a  receiver,  but  that  the  effects  must  un- 
der ordinary  circumstances  be  in  either  case  extremely 
feeble 

In  the  Reis  instruments  the  transmitter  and  re- 
ceiver are  separate  parts,  which  are  not  interchangeable. 
The  Bell  telephone  can  be  used  either  as  a  transmitter 
or  as  a  receiver.  The  Edison  receiver  and  the  Dolbear 
condenser  were  only  intended  to  be  used  as  receiving 
instruments. 

It  was  very  early  recognized — and,  indeed,  is  men- 
tioned in  the  first  patents  of  Bell,  and  in  a 
caveat  filed  by  Elisha  Gray  in  the  United  ,  "quid 
States  patent  office  only  some  two  hours  "ofBeU  „™ 
after  Bell's  application  for  a  patent — that  KGray. 
sounds  and  spoken  words  might  be  trans- 
mitted to  a  distance  by  causing  the  vibrations  of  a 
diaphragm  to  vary  the  resistance  in  the  circuit.  Both 
Bell  and  Gray  proposed  to  do  this  by  introducing  a 
column  of  liquid  into  the  circuit,  the  length  of  the 
resistance  of  which  could  be  varied  by  causing  the  vi- 
brations of  the  diaphragm  to  vary  the  depth  of  im- 
mersion of  a  light  rod  fixed  to  it  and  dipping  into  the 
liquid  (see  Figs.  8,  9  below).  This  idea  has  Deen  per- 
haps the  most  fruitful  of  any  modification  of  telephonic 
apparatus  introduced. 

On  4th  April.  1877,  Mr.  Emile  Berliner  filed  a  caveat 
in  the  United  States  patent  office,  in  which 
he  stated  that,  on  the  principle  of  the  vari- 
ation with  pressure  of  the  resistance 
the  contact  of  two  conductors,  he  had  made 
an  instrument  which  could  be  used  as  a  telephone 
transmitter,  and  that,  in  consequence  of  the  mutual 
forces  between  the  two  parts  of  the  current  on  the  two 
sides  of  the  point  of  contact,  the  instrument  was  capa- 
ble of  acting  as  a  receiver.  The  caveat  was  illustrated 
by  a  sketch  showing  a  diaphragm  with  a  metal  patch 
in  the  centre,  against  which  a  metal  knob  was  lightly 
pressed  by  an  adjusting  screw.  This  seems  to  have 
been  the  first  transmitter  in  which  it  was  proposed 
to  use  the  resistance  at  the  contact  of  two 
ductora. 

Almost  simultaneously  with  Berliner,  Edison 
ceived  the  idea  of  using  a  variable  resist- 
ance transmitter.*  He  proposed  to  intro-  . 
duce  into  the  circuit  a  cell  containing  carbon  transmitter, 
powder,  the  pressure  on  which  could  be 
varied  by  the  vibrations  of  a  diaphragm.  He  some- 
times held  the  carbon  powder  against  the  diaphragm 
in  a  small  shallow  cell  (from  a  quarter  to  half  an  inch 
in  diameter  and  about  an  eighth  of  an  inch  deep),  and 
sometimes  he  used  what  he  describes  as  a  fluff,  that  is, 
a  little  brush  of  silk  fibre  with  plumbago  rubbed  into 
it.  In  another  form  the  plumbago  powder  was  worked 
into  a  button  cemented  together  with  syrup  and  other 
substances.  In  the  specification  ^of  the  patent  applied 
for  on  21st  July,  1877,  he  showed  a  sketch  of  an  instru- 
ment which  consisted  of  a  diaphragm,  with  a  small 
platinum  patch  in  the  centre  for  an  electrode,  against 
which  a  hard  point,  made  of  plumbago  powder  ce- 
mented together  with  india-rubber  and  vulcanized,  was 
pressed  by  a  long  spring,  the  pressure  of  the  carbon 
against  the  platinum  disk  being  adjusted  by  a  straining 
screw  near  the  base  of  the  spring.  Subsequently  he 
filed  an  application  for  a  patent  in  which  various  forms 
of  springs  and  weights  assisted  in  maintaining  the 
contacts  and  otherwise  improved  the 


microphone 
at  transmitter. 


•  See  Jmirnal  of  the  Teletfraph, 
dgghia  Timet.  9th  July,  1877 ;  I 


New  York.  A 
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TELEPHONE. 


In  the  early  part  of  1878  Professor  Hughes,  while 
engaged  in  experiment*  upon  a  Bell  tele- 
iJ?rophone.  Phone  «?  »n  dectrio  circuit,  discovered  that 
a  peculiar  noise  was  produced  whenever 
two  hard  electrodes,  such  as  two  wires,  were  drawn 
across  each  other,  or  were  made  to  touch  each  other 
with  a  variable  degree  of  firmness.  Acting  upon  this 
discovery,  he  constructed  an  instrument  which  he  called 
a  microphone,1  and  which  consisted  essentially  (see 
Fig.  11)  of  two  hard  carbon  electrodes  placed  in  con- 
tact,  with  a  current  passing  through  the  point  of 
contact  and  a  telephone  included  in  the  same  circuit. 
One  of  the  electrodes  was  attached  to  a  sounding- 
board  capable  of  being  vibrated  by  sound-waves,  and 
the  other  was  held  either  by  springs  or  weights  in  deli- 
cate contact  with  it  When  the  sounding-board  was 
spoken  to  or  subjected  to  sound-waves,  the  mechanical 
resistance  of  the  loose  electrode,  due  to  its  weight,  or 
the  spring,  or  both,  served  to  vary  the  pressure  at  the 
contact,  and  this  gave  to  the  current  a  form  corres- 
to  the  sound  waves,  and  it  was  therefore 


Modifica- 
tion* of 
EdUon'* 

mitter. 
half  an 


capable  of  being  used  as  a  speaking-telephone  trans- 
mitter.* The  best  transmitters  now  in  use  are  modi- 
fications of  Hughes's  apparatus.  A  microphonic  ap- 
paratus very  similar  to  it  is  described  in  the  specifi- 
cation of  a  German  patent  taken  out  by  Robert 
Lutdge  on  12th  January,  1878.  In  this  patent  the 
action  of  the  microphone  is  also  described.' 
The  next  transmitter  of  note,  introduced  by  Mr. 
Francis  Blake,  U.  S.  (see  Fig.  13  below),  al- 
HSr"*  though  it  does  not,  like  the  first  micro- 
phones, embody  anything  intrinsically  new, 
is  one  of  the  most  perfect  and  convenient  forms  of 
microphone.  It  is  at  present  almost  universally  used 
in  the  United  States. 
It  appears  to  be  pretty  well  established  that  carbon 
in  one  form  or  another  is  the  best  material 
for  one  or  both  of  the  contacts  of  a  micro- 
phone transmitter.  When  both  the  con- 
tacts are  of  carbon  and  the  surfaces  have 
considerable  area,  say  from  a  quarter  to 
inoh  in  diameter,  the  sounds  are  loud,  but 
have  a  tendency  to  harshness.  When,  as  in  the  Blake 
transmitter,  one  of  the  contacts  is  a  niece  of  polished 
gas  carbon  and  the  other  a  small  sphere  of  platinum 
about  the  twentieth  of  an  inch  in  diameter,  the  articu- 
lation is  clear,  but  less  loud.  For  most  purposes,  how- 
ever, the  increased  clearness  more  than  compensates 
for  the  diminished  loudness.  Many  transmitters  in 
actual  use — as,  for  instance,  the  "Gower,"  largely 
employed  in  the  United  Kingdom — have  a  number  of 
contacts.  Some  of  these  when  properly  adjusted  are 
both  loud  and  clear  in  their  action.  Although  the  Blake 
instrument  is  most  in  vogne  in  America,  in  the  United 
Kingdom  and  on  the  Continent  multiple  contact  micro- 
phones have  found  more  favor.  Carbon  powder  in- 
struments have  been  to  some  extent  used,  and  in  one 
or  two  eases — as,  for  example,  the  Hunnings  trans- 
mitter— with  considerable  success.  The  fault  in  most 
of  them  is  the  tendency  of  the  powder  to  "pack," 
which  causes  the  instrument  to  rapidly  lose  sensibility. 
In  the  Hunnings  transmitter  this  difficulty  is  to  a  large 
extent  overcome  by  the  use  of  a  coarse  granular  pow- 
der in  a  somewhat  large  cell  (about  an  inch  in  diameter 
and  from  one-eighth  to  one-fourth  of  an  inch  deep). 
The  front  face  of  the  cell  is  a  piece  of  platinum  foil, 
which  serves  both  as  an  electrode  and  as  a  diaphragm. 
The  cell  is  placed  either  on  edge  or  in  an  inclined  posi- 
tion when  in  use,  the  action  being  precisely  similar  to 
that  in  other  transmitters.  In  addition  to  its  freedom 
from  packing,  the  carbon,  in  consequence  of  the  in- 


•  Thla  term  was  used  by  Whcatatone  In  1S27  for  an 
apparatu*  intended  to  convert  very  feeble  into  audible 
■ee  hl«  ScimtMe  /Wr»,  p.  82. 

•  See  Proc.  Roy.  Soc.,  vol.  xxvtl.  p.  813  ;  Proc  P%y».  Soe.,  vol.  11. 
£  256  Phil.  Mag..  6th  aer.,  vol.  vt  p.  44 ;  Preece,  Jovm.  Soc.  Td. 
!*<}..  vol.  vii.  p.  270. 

•  Although  this  patent  1b  dated  prior  to  Hughe*"*  publication*, 
It  does  not  follow  (hat  the  description*  were  filed  before  thee*. 


clined  position  of  the  cell,  is  also  less  liable  to  M 
away  from  the  electrode  and  break  the  circuit  Some 
packing  of  the  powder,  however,  does  occur,  and  lev- 
eral  modifications  have  been  proposed  by  Blake  and 
others  for  making  the  sound  vibrations  stir  the  powder 
and  keep  it  loose.  Good  results  appear  to  have  been 
got  by  placing  the  cell  mouth  downwards,  the  carbon 
powder  lying  on  the  platinum  foil,  and  by  forming  the 
upper  electrode  either  of  wire  gauze  or  of  a  perforated 
plate  completely  immersed  in  the  powder.  The  sound 
vibrations  are  conveyed  to  the  bottom  of  the  cell  by  a 
bent  tube  communicating  with  a  mouthpiece.  In- 
struments of  this  class  are  very  loud-speaking,  and, 
therefore,  very  serviceable  for  long  or  disturbed  cir- 
cuits. 

The  radiophone  is  an  instrument  proposed  by  A  6. 
Bell  and  Sumner  Tainter  in  1880,  for  utilis- 
ing radiant  energy,  such  as  light  or  radiant 
beat,  for  the  transmission  of  sound.  The 
apparatus  forms  a  telephone  transmitter  of  a  particu- 
larly interesting  kind.  In  the  earlier  papers  describ- 
ing it  and  the  experiments  which  led  to  its  invention 
it  is  called  photophone,  because  at  that  time  the  effect* 
were  supposed  to  be  wholly  due  to  light  Afterwards, 
in  order  to  avoid  ambiguity.  Bell  changed  the  name  to 
radiophone  and  suggested  that,  to  distinguish  between 
instruments  depending  on  the  different  kinds  of  radia- 
tion, the  names photophone,  thermophone,  etc,  should 
be  employed.  He  also  proposed  the  name  tpectropkamf 
for  an  application  of  this  instrument  to  spectrum  in- 
vestigation.4 The  apparatus  is  founded  on  the  dis- 
covery, made  by  Mr.  May  while  carrying  out  experi- 
ments on  selenium  for  Mr.  Willougnby  Smith,  that 
when  selenium  is  exposed  to  light  its  electrical  resist- 
ance is  very  different  from  what  it  is  in  the  dark.  This 
discovery  led  to  a  great  many  interesting  ex  peri  menu 
by  other  investigators.1  In  thinking  over  this  dis- 
covery in  1878  Bell  conceived  the  idea  that,  if  a  beam 
of  light  proceeding  from  one  station  could  he  made  to 
fall  on  a  selenium  plate  at  another  station,  and 
if  its  intensity  could  be  varied  by  the  voice  of  a  speaker, 
then  by  connecting  a  telephone  and  a  battery  in  eir- 
cnit  with  the  selenium  plate  the  words  spoken  at  the 
distant  station  would  be  heard  in  the  telephone.  This 
was  found  to  be  the  case.  At  first,  to  vary  the  inten- 
sity of  the  beam,  it  was  passed  through  a  small  open- 
ing, the  width  of  which  could  be  varied  by  the  vibra- 
tions of  a  diaphragm  against  which  the  speech  was 
directed.  But  better  results  were  afterwards  ob- 
tained when  the  diaphragm  formed  a  mirror  from 
which  the  beam  of  light  was  reflected.  The  spread- 
ing of  the  beam,  due  to  the  vibrations  of  the  mirmr 
diaphragm,  served  to  vary  its  intensity  (see  Fig.  !< 
below). 

Edison's  phonograph  (see  Fig.  19  below)  is  an  in- 
strument whose  action  somewhat  resembles 
that  of  a  telephone  transmitter  and  which  Fp^! 
has  been  much  talked  of  in  regard  to  its  r*fi- 
possible  applications  in  telephony.  It  was 
invented  shortly  after  the  introduction  of  the  telephony 
for  the  purpose  of  recording  sounds,  and  was  included 
in  some  of  Edison's  telephone  patents  as  a  means  of 
working  a  telephone  transmitter,  and  thus  telephoning 
sounds  which  had  been  previously  recorded  on  the 
phonograph 


*  On  thl*  subject  see  A.  G.  Bell.  PMI.  Moo..  5th  ser..  vol.  xi  a 
610,  and  Joun.  Soe.  M.  Eng..  vol.  lx.  p.  404 ;  Mercadler,  f%> 
Map.,  6th  acr.,  vol.  xl.  p.  7S ;  Tyndall,  Proc,  Roy.  Soe..  voL  xx» 
p.  807:  Routgen.  Phil.  Mag..  5th  aer..  vol.  xi.  p  80S ;  Preece, 
Roy.  Soe.,  vol.  xxxl.  p.  60S;  Reylelgh,  Nature,  vol.  xxlii.  p- 
and  Proc.  Roy.  Soe.,  1877  ;  Bidwell.  Phil.  Mag.,  5th  »er..  toI.  xt  P 
902 ;  8.  P.  Thompson,  Phil.  Mag.,  5th  ser.,  vol.  vl.  p.  27*. 

*  8m  W.  Smith,  Journ.  Soc  Td.  £*w..  vol.  v.  p.  183,  and  vol. « 
p.  423  ;  M.  L.  Sale.  Proc.  Roy.  Soe..  vol.  xxi.  p.  &.  and  PhU.  Jfa?  ■ 
4th  ser.,  vol.  xlvil.  p.  21* .  Draper  and  Mom,  Proc.  Rry  /™* 
Acad.,  vol.  L  p.  529 ;  Kosae,  Phil.  Map..  4th  *er..  vol.  xlvli.  p  »'- 
W.  0.  Adams.  Proe.  Roy.  Soe.,  vol.  xxlii.  p.  535  and  voL  xii*  P 
163  ;  W.  O.  Adam*  and  B.  E.  Day,  ibid.,  vol.  xxv.  p.  Ill; 
Siemens  MonaUbrr,  fcdn.  Preuu.  Akad.  der  H'uurn*  ' 
1875.  p.  280,  and  Phil.  Mag..  4th  ser.,  vol.  I.  p.  414  ; 
Mag.,  5th  aer.,  vol.  v.  p.  401. 
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IT.  Tklkphotcic 

One  of  the  best-known  forms  of  the  Beis  telephone  is 
in  Fig.  1.   The  transmitter  consists  of  a  box  A,  pro- 


Tided  with  a  mouthpiece  M.  In  the  top  of  the  box  a  round 
hole  is  cot  and  across  it  a  membrane  S  of  hog's  bladder  is 
it  retched.  A  thin  strip  of  platinum  p  fixed  to  the  box  at 
one  side  of  the  hole  and  extending  to  the  centre  of  the 
membrane,  supports  at  that  point  one  foot  of  a  light  metal 
tripod  tgf.  One  of  the  feet,  «  or  /,  rests  in  a  cup  contain- 
ing mercury,  which  is  in  metallic  connection  with  the  ter- 
minal 6,  while  the  end  of  the  strip  p  is  similarly  in  con- 
nection with  the  terminal  a.  The  receiver  consists  of  an 
electromagnet  made  np  of  a  magnetising  coil  H,  with  a 
<toot  knitting  needle  for  a  core.  When  in  use  these  two 
instruments  axe  joined  in  circuit  with  a  battery  B,  so  that 
onder  ordinary  circumstances  a  continuous  current  is  (low- 
ing  through  the  line.  Suppose  a  sound  is  then  produced  in 
front  of  the  monthpiece  M,  the  successive  variations  in  the 

Care  of  the  air  are  communicated  to  the  lnaide  of  the 
.  and  cause  the  membrane  to  vibrate  in  unison  with  the 
v.ond.  Beis's  theory  of  the  action  of  the  instrument  was 
that  at  each  outward  impulse  of  the  membrane  the  point  g 
woo  Id  be  thrown  oat  of  contact  with  the  plate  underneath 
it  and  would  thus  break  the  circuit.  There  would  conse- 
quently result  as  many  breaks  in  the  circuit  as  there  were 
vibrations  in  the  sound,  and  in  conformity  with  Page's  dis- 
covery, the  electromagnetic  receiver  would  give  out  a  rapid 
succession  of  beats,  which  would  together  form  a  continuous 
wind  of  the  same  pitch  as  that  to  which  the  transmitter 
nt  subjected. 

Fig.  2  shows  the  first  telephone  made  by  Bell  for  trans- 
Bett'i  first  ntitting  speech.  It  consisted  of  a  wooden  frame 
telephone.  F.  *°  one  side  of  which  a  tube  T  was  fixed  ;  over 
the  end  of  the  tube  a  membrane  H  was  stretched 
toot  by  a  stretching  ring  B.  To  the  opposite  side  of  the 
frame  and  with  its  axis  in  line  with  that  of  the  tube  T  was 
fixed  an  electromagnet  H,  and  between  the  membrane  M 
sod  the  end  of  the  electromagnet  a  hinged  armature  A  was 
arranged  in  such  away  that  its  motions  would  be  controlled 
by  the  membrane.  The  instrument  was  joined  in  circuit 
with  a  battery  and  another  similar  instrument  placed  at  a 
distance.  A  continuous  current  was  made  to  flow  through 
the  circuit,  which  kept  the  electromagnet  magnetised.  Bell 
reasoned  thus :  when  words  are  spoken  in  front  of  the  tube 
T  the  membrane  will  be  set  in  vibration  and  with  it  the 
armature  A,  and  the  vibration  of  the  armature  in  front  of 
the  electromagnet  will  induce  variations  in  the  line  cur- 

to  the  ampli- 


precisely  similar  to  that  of  the  membrane  of  the  transmit- 
ter. This  telephone  was  made  in  June,  1875,  but  was  put 
aside  after  trial  as  unsatisfactory  on  account  of  the  feeble- 
ness of  the  sounds  it  produced  ;  since  then,  however,  a  suc- 
cessful telephone  has  been  made  on  precisely  the  same  plan 
as  that  here  indicated. 

The  next  form  tried  is  shown  in  Fig.  3.  It  is 
1st  except  in'  constructive  details  to  the  first; 
the  hinged  armature,  however,  u>  omitted,  its 
place  being  taken  by  a  small  iron  disk  A  fixed 
to  the  centre  of  the  diaphragm  D.  The  electro- 
magnet H  is,  as  before,  placed  so  as  to  have  the  centre  of 
the  soft  iron  core  C  opposite  to  the  centre  of  the  disk,  and 


Bell's 
second 
telephone. 


Flo.  4.  Fio.  6. 

Flos.  4,  ft.— BcII'h  Iron  box  receiver  (1876). 

Fig.  4,  perspective  view  ;  Flu.  ft,  sectional  view. 

the  axis  of  which  a  rod  of  soft  iron  C  was  passed  to  form  the 
core  of  an  electromagnet,  having  the  magnetising  helix  H 
wound  on  the  upper  half  of  its  length.  Across  the  top  of 
the  box  a  thiu  disk  D  of  soft  iron  was  fixed,  the  core  C  being 
just  clear  of  the  disk  when  the  strongest  current  is  flowing 
through  the  helix.  In  the  perspective  view  the  disk  is  re- 
moved, showing  the  end  of  the  core.  These  instruments 
are  interesting,  not  only  because  they  may  be  considered 
the  first  really  successful  speaking  telephones,  but  because 
they  are  of  the  same  form  as  those  brought  to  Great  Britain 
in  1876  by  Sir  W.  Thomson,  and  exhibited  before  the  British 
Association  at  Glasgow  iu  that  year. 
Fig.  6  shows  one  of  the  earliest  forms  brought  into  < 
"  use.    On  each  pole  of  a  i 


Fio.  1—1 


tade,  and  their  frequency  to  the  frequency  of  the  vibra- 
tions of  the  armature  j  in  fact,  the  difference  between  the 


instant  pi 
It  follows 


the  average  current  in  the  circuit  will  be  at  each 
to  the  rate  of  motion  of  the  armature, 
this  that  the  armature  and  membrane  of  the 
should  have  induced  in  them  a  motion 


permanent  magnet  M  a  short  coil  E  with  a  i 
was  fixed.  This  is  one  of  the  early  forms  of  permanent! 
net  telephones,  of  which  there  were  st  that  time 
including  a  hand  telephone  very  similar  to  that  shown  in 
Fig.  7.  In  another  form,  introduced  about  the  end  of  1877, 
the  small  magnetizing  coils  and  soft  iron  cores  were  fixed 
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ou  the  side  and  opposite  the  poles  of  the  hone-shoe  magnet, 
and  the  diaphragm  was  placed  with  its  plane  parallel  to 
that  of  the  magnet.  The  diaphragm  in  these  telephones  was 
of  thin  Bheet  iron  and  a  little  over  4  inches  in  diameter. 
The  form  of  telephone  now  almost  universally  in  use  is 

Ira  hand  st> " wn  'u  ^?'  ^*  waa  introduced  in  Decem- 
ber, 1877,  and  consists  of  a  compound  permanent 
magnet  M,  fitted  into  the  centre  of  a  tube  of 
vulcanite  or  "  hard  rubber  "  and  carrying  at  one  end  a  short 
electromagnet,  the  coil  of  which  through  its  terminals  t,  t 


Fio.  7.-Bell's  hand  telephone, 


fa  included  in  the  circuit  when  the  instrument  is  in  use.  In 
front  of  the  electromagnet,  with  its  plane  normal  to  the  axis 
of  the  magnet,  is  fixed  a  thin  soft  iron  disk  about  If  inches 
in  diameter,  which  has  its  cover  cut  to  a  convenient  shape 
to  form  a  mouthpiece.  This  telephone  acta  well  either  as 
a  transmitter  or  as  a  receiver ;  but  for  the  former  purpose 
it  is  now  seldom  used  on  account  of  the  great  advances  which 
have  been  made  in  "  microphone  "  transmitters. 

It  has  been  stated  that  Bell  and  Elisha  Gray  almost  slmul- 
BeU'iMauid  t*11600'^  suggested  the  uso  of  a  column  of  liquid 
transmitter.  to  the  resistance  in  the  circuit.  The  form 
of  instrument  proposed  by  the  former  and  said 
to  have  been  exhibited  at  the  Philadelphia  exhibition  is 
shown  in  Fig.  8.  It  consists  of  a  speaking  tube  or  mouth- 
piece M,  across  the  lower  end  of  which  a  membrane  D  is 


Fig.  8. 


Fio.  9. 


._.  8.— Bell  •»  liqnid  transmitter. 
Fio.  9.— Elisha  Cray's  liquid  transmitter. 

stretched.  To  the  centre  of  the  membrane  a  light  rod  R, 
made  of  metal  or  of  carbon,  is  fixed  with  its  length  at  right 
angles  to  the  plane  of  the  membrane.  Under  the  lower  end 
of  R  a  small  metallic  vessel  C  is  supported  on  a  threaded 
rod,  working  in  a  nut  fixed  to  the  sole  F,  so  that  its  height 
may  be  readily  adjusted.  Suppose  C  to  be  filled  with  water 
or  any  other  conducting  liquid,  and  the  rod  R  to  be  of  metal. 
C  is  raised  until  the  liquid  just  touches  the  point  of  the  rod, 
when  advantage  is  taken  of  the  change  of  contact  resistance 
with  the  greater  or  less  immersion  of  R  during  the  vibration 
of  D.  Good  results  were  obtained  with  mercury  as  the  liquid 
and  with  a  rod  of  carbon. 

The  arrangement  proposed  by  Elisha  Grav  is  almost  iden- 
E  Gray's  tical  in  form  with  Bell's.  The  only  difference 
liquid  seems  to  be  that  Gray  intended  the  rod  R  (Fig. 
transmitter.  9)  ^  j^j,  near  to  the  bottom  of  the  vessel  B 
or  to  the  end  of  another  rod,  a  prolongation  of  b,  projecting 
np  from  the  bottom.  Tlx;  variation  of  the  current  was  pro- 
duced by  the  variation  of  the  distance  between  the  ends  of 
the  rod  cansed  by  the  vibrations  of  the  diaphragm.  This 
plan  was  not  tried  until  after  the  success  of  Bell's  experi- 
ments was  known,  and  when  it  was  tried  the  results  did 
not  prove  encouraging.    Indeed  the  variations  of  the  resist- 


ance which  can  be  produced  in  this  way  muntbeexoeaslTtrr 
small,  unless  the  liquid  has  a  very  high  specific  resistance, 
the  distance  between  the  ends  is  very  small,  and  the  aides 
of  the  rods  are  prevented  by  an  insulated  covering  from  in- 
terfering with  the  results.  Neither  of  these  transmitters 
has  any  great  merit  as  such,  but  they  show  that  both  Bell 
and  Gray  clearly  recognized  the  principle  on  which  suc- 
cessful transmission  of  the  different  forms  of  sound,  includ- 
ing speech,  could  be  accomplished. 

The  first  successful  microphone  transmitter  was  BUsjsrt 
An  early  form  of  it  (Fig.  10)  somewhat  resem- 
bles Bell's  hand  telephone  in  external  form.    .  Edison'i 
A  cell  of  insulating  material  has  at  its  bottom 
a  flat-headed  platinum  screw  G ;  on  the  top  of 
G  is  a  layer  of  carbon  powder  C,  on  the  top  of  rait 
a  thin  platinum  disk  D,  and  above  that,  forming  lis 


cover  of  the  cell,  a  disk  of  ivory  B,  held  in  position  dt» 
ring  E.  Resting  on  the  centre  of  this  disk  is  a  small  pi«« 
of  rubber  tubing,  which  is  lightly  pressed  by  the  diaphn<m 
A,  and  this,  as  in  the  hand  telephone,  la  held  in  position 
by  the  mouthpiece  M  The  varying  pressure  on  A  when  • 
sound  Lb  produced  near  it,  causes  com* ponding  varistioo! 
in  the  pressure  on  the  carbon  powder,  and  this  product* 
similar  variations  in  its  electrical  resistance.  Thus,  wbea 
the  instrument  is  included  in  an  electric  circuit  throagb 
which  a  current  is  flowing,  undulations  in  the  pressure <« 
the  diaphragm  produce  corresponding  ondulal 
current. 

Perhaps  the  beat  known  forms  of  the  mic 
those  introduced  by  Prof.  Hughes.   One  of  the 
commonest  is  shown  in  Fig,  11.    It  consist*  of  Huibat 
two  rectangular  pieces  of  wood,  B  and  D,  fixed  mlcropnoot 
togetber  with  their  planes  at  right  angles  to 
each  other.    D  forms  the  base,  and  to  B  two  small  blocks 
C,  C  are  attached.   Between  these  a  light  radA 


of  the  same  material  is  supported  on  small  cups  formed  is 
C  a  To  the  blocks  two  electrodes  e,  e  are  connected  M 
the  purpose  of  inserting  the  instrument  in  an  electric  cir- 
cuit. The  material  which  Hughes  found  most  suitsbj*  tot 
the  carbon  blocks  and  rod  was  wood  charcoal  nictalllted  dt 
heating  it  to  redness  and  plunging  it  while  hot  into  mer- 
cury. If  this  microphone  Is  Joined  in  circuit  with  t  tele- 
phone and  a  small  battery,  say  one  or  two  small  Dsn-**1 
cells,  the  vibration  produced  by  a  fly  walking  on  the  ot* 
bedistinctly  heard  in  tho  telephone.  The  same  spp*- 
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tttm  will  also  act  as  a  microphone  transmitter,  bat  the 
toand*  are  apt  to  be  harsh.  A  better  form  for  this  purpose 
in  Fig.  12.  In  this  a  light  pencil  of  carbon  11  is 


Fi<;  12.— Microphone  transmitter. 

pivoted  at  h  and  has  one  end  resting  on  two  blocks  of  car* 
boo  f,  ft  the  lower  one  being  fixed  to  the  base.  The  pres- 
sure of  M  on  the  carbon  block  is  regulated  by  a  spring  «. 
This  arrangement  is  enclosed  in  a  box  of  thin  wood,  against 
which  the  sound  is  directed.  It  is  capable  of  acting  well 
m  s  transmitter,  and  especially  in  a  modified  form  used  by 
Hughes  as  a  microphone  receiver.  The  lower  block  e  is 
then  attached  to  the  centre  of  a  vertical  diaphragm  and 
ajcainst  it  the  sounds  are  directed. 
The  Blake  transmitter,  which  is  perhaps  most  widely 
used  of  all,  is  a  simple  modification  of  the 
BUxe  Hughes  instrument  last  described.  It  consists 
Bmasmitter.  (Fig.  13)  of  a  frame  F,  to  which  is  attached  a 
diaphragm  D  of  thin  sheet  iron;  in  front  of 
this  is  a  cover  M,  M  provided  with  a  suitable  cavity  for 
directing  the  sound-waves  against  the  diaphragm.  The 
microphonic  arraagement  consists  of  a  spring  S,  about  the 
hundredth  of  an  inch  thick  and  the  eighth  of  an  inch 
broad,  Axed  at  one  end  to  a  lever  L,  and  carrying  at  its  free 
•itremity  a  brass  block  W.  In  one  side  of  W  a  small  disk 
Cof  gas  carbon  is  inserted,  resting  on  the  hemispherical 
end  of  a  small  platinum  pin  K,  about  the  twentieth  of  an 
inch  in  diameter,  held  in  position  by  a  thin  spring  A.  The 
pressure  of  the  carbon  on  the  platinum  point  can  be  ad- 
justed by  the  screw  N,  which  turns  the  lever  about  the 
flexible  joint  Q.  The  electrical  connections  of  the  instru- 
ment as  arranged  for  actual  use  are  also  illustrated  in  the 
figure.  The  current  circuit  goes  through  S,  W,  C,  K,  A, 
tad  the  primary  circuit  of  the  induction  coil  I  to  the  bat- 
tery B,  and  thence  to  8  again.   This  forms  a  local  circuit 


«  the  transmitting  station.  The  line  of  circuit  passes 
through  the  secondary  of  the  induction  coll  I  to  the  line, 


from  that  to  the  telephone  T  at  the  receiving  station,  and 
then  either  to  earth  or  back  to  the  induction  coil  by  a 


The  lines  used  for  telephone  purposes  are,  generally 
speaking,  so  far  as  erection,  mode  of  insulation, 
and  so  on  are  concerned,  much  the  same  as 
those  used  for  ordinary  telegraphs.  In  towns 
where  a  very  large  number  of  wires  radiate 
one  centre  or  exchange,  as  it  is  called,  where  thick 


wires  are  unsightly,  and  where  it  is  often  necessary  to  pro- 
vide for  long  spans,  a  comparatively  thin  wire  of  strong 
material  is  employed.  For  this  reason  various  bronzes, 
such  as  silicon,  aluminium,  etc,  have  come  to  be  exten- 
sively used  for  making  wires  for  telephone  lines.  They 
arc  made  from  about  the  twentieth  to  the  thirtieth  of  an 
inch  in  diameter,  and  are  found  to  wear  well  in  the  some- 
what mixed  atmosphere  of  a  town ;  and  owing  to  their 
lightness  and  considerable  tensile  strength  it  is  compara- 
tively easy  to  erect  them  and  keep  them  in  order.  The 
main  objection  to  them  is  the  high  electrical  resistance 
they  oppose  to  the  current.  The  lines  on  a  town  exchange 
system  are  not,  however,  as  a  rule,  so  long  as  to  make  this 
objection  of  great  importance.  But  long  lines,  such  as  those 
extending  between  towns  some  miles  apart,  should  be  made 
of  pure  copper  wire  hard  drawn.  It  has  lately  been  found 
possible  to  draw  copper  so  hard  as  to  be  almost  equal  to 
bronze  in  strength,  and  yet  to  retain  about  three  times  the 
electric  conductivity  of  that  substance.  Copper  and  bronze 
wires  possess  great  advantages  for  telephonic  purpuecs  over 
the  iron  wires  employed  in  telegraph  lines,  in  that  they 
offer  a  much  lower  effective  resistance  to  the  rapidly  un- 
dulating and  intermittent  currents  produced  by  telephonic 
transmitters.  The  electric  resistance  opposed  by  a  wire  to 
the  passage  of  such  a  current  is  always  greater  than  that 
opposed  to  a  steady  current,  and  this  difference  is  much 
more  marked  when  the  wire  is  of  magnetic  material  like 
iron.  This  increased  resistance  rises  in  proportion  to  the 
rapidity  of  the  undulations  of  the  current;  consequently 
high  notes  are  more  resisted  than  low  notes.  Besides  this 
variable  resistance,  telephony  has  to  contend  with  "self- 
induction"  (see  Electricity,  vol.  viii.  pp.  74-76  tq.)  of 
the  current  on  itself,  and  this  is  by  no  means  unimportant, 
especially  on  long  circuits.1  The  marked  difference  be- 
tween iron  and  copper  for  long  circuit*  is  plainly  shown  by 
the  fact  that  Rysselberg  and  others  have  spoken  clearly  to 
a  distance  of  over  1000  miles  through  a  copper  wire  in- 
sulated on  poles,  whereas  Preeoe  could  not  work  a  similar 
line  of  iron  wire  between  London  and  Manchester. 

The  electrostatic  capacity  of  the  line  (see  Telegraph, 
p.  123  above)  is  also  diminished  by  the  use  of 
thin  wiresof  highly  conducting  material.  They  Capacity, 
should  all  if  possible  be  erected  on  poles  at  a 
considerable  height  above  the  earth.  It  is  not  practicable 
to  work  an  ordinary  underground  line  through  more  than 
20  miles,  and  cable  telephony  through  distances  of  over 
100  miles  may  in  the  present  state  of  science  be  put  d 
as  an  impossibility. 

Another  element  of  great  importance  in 
with  telephone  lines,  which  in  most  cases  does 
not  require  to  be  attended  to  in  ordinary  tele- 
graph circuits,  is  the  induction  from  one  line 
to  another  (see  Electbicity,  vel.  viii.  p.  71 
two  lines  having,  aa  in  ordinary  telegraphy,  an  earth 
connection  at  each  end  run  for  any  great  distance,  say  a 
mile  «r  more,  parallel  to  each  other  on  the  same  supports, 
a  conversation  which  is  being  carried  on  through  one  of 
them  can  be  overheard  by  means  of  the  telephones  on  the 
other.  This  is  due  to  the  fact  that,  when  a  current  is  sud- 
denly set  up  in  one  closed  circuit,  it  induces  an  instanta- 
neous current  in  any  other  closed  circuit  which  is  near 
to  it.  This  induced  current  not  only  destroys  the  privacy 
of  the  circuit  in  question  but  also  lowers  its  efficiency. 
The  mischief  is  even  greater  when  telegraph  and  tele- 
phone lines  run  along  the  same  route  supported  on  the 
same  poles,  because  the  strong  intermittent  currents  sent 
through  telegraph  wires  and  the  irregular  manner  in 
which  the  intormittence*  follow  each  other,  induce  a 
series  of  such  powerful  secondary  currents  in  the  tele- 
phone lines  that  the  noise  heard  in  the  telephone  is  often 
sufficient,  when  the  line  is  a  mile  or  two  long,  to  drown 
all  speech.  In  the  case  of  parallel  telephone  lines  the 
best,  if  not  the  only,  cure  is  to  use  return 
wires,  and  arrange  them  so  that  the  currents 
induced  in  the  outgoing  wire  shall  be  neu- 
tralized by  the  correspondingeurreut  induced 
in  the  incoming  wire.  For  mixed  telegraph 
and  telephone  circuits  various  methods  have 
been  proposed ;  but  the  most  generally  approved  plan  is 
to  have  return  wires.  For  circuits  worked  wholly  on 
the  return  principle  the  main  thing  to  he  attended  to  is  the 
symmetrical  arrangement  of  the  wires,  so  that  the  out- 

1  8«e  papers  by  Prof.  Hughes,  Proe.  Sor.  TH.  Eng.,  vol.  xv.  p.  6, 
and  Proc.  Roy.  Soe.,  vol.  xl.  p.  468,  with  remarks  on  them  by  Prof. 
H.  P.  Weber.  Trl.Joum  .  vol.  xviil.  p.  821  and  vol  xix,  p.  80; 
by  Oliver  HeavUlde,  Pftfl.  Xag.,  vol.  xxll.  p.  118  ;  by  Kaylclgb, 
PhU.  Mag.,  vol.  xxl.  p.  381  and  vol.  xxll.  p.  469.  See  also  Prof. 
Chrystal  on  the  "Differential  Telephone,"  in 
VOL  XXXi.  pp.  009-636. 
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d  Incoming  wires  may  be  subjected  to  the  same  in- 
Tbis  is  nearly  provided  for  by  running  them  In 
such  a  way  that  they  may  all  be  supposed  to  lie  on  the  sur- 
face of  a  cylinder  In  lines  parallel  to  its  axis,  the  two  wires 
at  the  opposite  ends  of  a  diameter  being  always  used  for  the 
same  circuit.  When  more  than  four  wires  form  the  group 
complete  compensation  is  not  obtained  in  this  way,  because 
the  current  is  always  stronger  near  the  transmitting  end  of 
the  line  than  uear  the  receiving  end,  on  account  of  the  very 
sensible  effect  of  the  capacity  and  the  leakage  of  the  line. 
It  is  therefore  best  to  arrange  the  wires  in  groups  of  four — 
that  is,  in  pairs  of  circuits — and  run  them  so  as  to  form 
1  lines  round  an  axial  line  equidistant  from  each  of  the 
wires.  Any  pair  of  wires  forming  a  circuit  which 
i  parallel  to  other  wires  can  be  arranged  so  as  to  be 
very  nearly  free  from  induction  by  interchanging  their  posi- 
tion relatively  to  the  other  wires  at  short  distances  along  the 
line.  Care  must,  however,  be  taken,  when  more  than  one 
group  of  four  or  when  more  than  one  pair  are  run,  that  the 
compensation  produced  by  the  twisted  arrangement  of  one 
set,  or  of  the  interchanges  of  the  wires  in  the  different  pairs, 
is  not  spoiled  by  the  twisting  or  interchanging  of  another 
set  or  pair.  Telephone  lines  running  parallel  to  telegraph 
lines  should  be  formed  into  one  or  more  groups,  each  being 
run  on  the  twist  plan  so  as  to  eliminate  as  completely  as 
possible  the  effect  of  the  telegraph  signals;  the  small 
the  telephone  signals  is  of  comparatively 
i  in  such  a  case.  A  twisted  cable  of  tele- 
j,  when  each  circuit  is  formed  by  diamet- 
rically opposite  wires,  be  placed  in  the  same  tube  with 
similar  cables  employed  for  telegraph  purposes.  The  cen- 
tral wire  of  the  cable  may  be  used  either  as  a  telegraph 
line  or  as  a  telephone  line  having  an  earth  return.  Another 
method  is  to  use  powerful  telephone  transmitters  and  in- 
sensitive receivers;  that  is  to  say,  make  the  telephone  cur- 
rents so  powerful  that  the  telegraphic  induced  currents 
will  be  small  in  comparison,  and  use  receivers  so  insensi- 
tive as  to  suit  such  currents.  One  of  the  main  obstacles  in 
the  way  of  this  method  at  present  is  the  difficulty  of  get- 
ting strong  telephonic  currents,  for  even  the  best  trans- 

werful,  and  there  is,  be- 
a  loss  of  quality  in  the 
is  made  powerful.  A  third 
is  to  render  the  telegraphic  current  comparatively 
harmless  by  taking  away  the  suddenness  of  the  intermit- 
This  is  quite  possible  because  the  number  of  cur- 
at per  second,  even  on  fast  working  circuits,  is  not 
as  to  produce  a  high  musical  note.  If,  then,  the  cur- 
be  made  in  some  way  to  rise  slowly  to  their  full 
n  slowly  to  aero,  the  diphragm  of  the 
,  instead  of  showing  the  sudden  rise 
at,  would  move  so  slowly  back- 
st  the  ear  would  not  be  disturbed 
by  the  sound.  Perhaps  the  simplest  way  to  accomplish 
tli  is  is  to  place  an  electromagnet  in  the  circuit  of  the  tele- 
graph liue  at  the  sending  station,  for  the  self-induction  of 
the  magnet-coil  prevents  the  current  assuming  its  strength 
But  on  telegraph  circuits  where  speed  is  of 
oe  this  method  cannot  be  followed  owing  to 
i  of  the  telegraph  signals  and  the  consequent 
loss  of  speed  thereby 


as 


An  ingenious  application  of  the  method  of  compensation 

a----  ir,  Bsj  sis;  s£  at' 


i  as  the  telegraph  but 
for  telephone  purposes. 


the 
the  tele- 
The  ar- 


Fio.H. 

rangement  of  his  system  is  shown  in  Fig.  14,  where  L 
and  Li  represent  two  telegraph  lines.  Between  these,  at 
each  end,  are  inserted  two  condensers  Ci,  G  and  a  tele- 
phone T,  together  with  transmitters,  etc.,  so  that,  supposing 
the  telegraph  instruments  removed,  the  two  wires  would 
be  an  ordinary  telephone  circuit  worked  through  eon- 
The  telegraph  apparatus  consists  of  an  ordinary 
B,  sending  battery  B,  and  key  K,  together  with  a 


C,  inserted  between  the  earth  and  the  line  ter. 
iniual  of  the  key,  and  two  electromagnetic  indactonF.  V 
When  the  key  is  depressed  the  current  is  retan 
electromagnet  E  and  the  condenser  C,  which 
charged,  giving  in  fact  additional 
the  sending  end  of  the  line.  The 
retarded  by  the  electromagnet  E'; 

charged  so  gradually  that  very  little 
able  in  the  telephone  T.    The  conde 
'leakage  from   one  line  to  the  other 
sufficient  capacity  to  allow  the  telephone  to  act 
in  a  metallic  circuit 

Tie  Working  of  Telephone  dradtt. 
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The  method  first  employed  for  working  a 
was  extremely  simple.  A  single  line  of  wire, 
like  an  ordinary  telegraph  line,  had  a  Bell 
telephone  included  in  it  at  each  end  and  the 
ends  were  put  to  earth.  Words  spoken  to  the  telephone  at 
one  end  could  be  heard  by  holding  the  telephone  to  the 
ear  at  the  other.  To  obviate  the  inconvenience  of  placing 
the  telephone  to  the  mouth  and  the  ear  alternately,  two 
telephones  were  commonly  used  at  each  end,  joined  either 
parallel  to  each  other  or  in  series.  The  contrivance  mot 
generally  adopted  for  calling  attention  Is  the  call  bell.rutg 
either  by  a  small  magneto-electric  machine  or  by  s  bsttery. 
The  telephone  was  switched  out  of  circuit  when  not  ia  bm 
and  the  bell  put  in  its  place,  an  ordinary  key  being  uaed  for 
putting  the  battery  in  circuit  to  make  the  signal  Thii  ar- 
rangement is  still  employed,  a  hook  being  attached  to  the 
switch  lever  so  that  the  mere  hanging  np  of  the  telepbooe 
puts  the  bell  in  circuit.  In  some  cases,  when  the  bell  u 
rung  by  a  magneto  machine,  the  coil  of  the  machine  i* 
automatically  cut  out  of  circuit  when  it  is  not  in 
but  the  turning  of  the  handle  moves  a  centrifugal  - 
ment  by  which  it  is  thrown  In. 

At  first  It  was  usual  to  employ  the  same  ins 
as  transmitter  and  as  receiver,  and  to  join  it  In 
the  direct  circuit.  But  it  was  soon  found  that 
the  microphone  transmitter  could  only  be 
used  to  advantage  in  this  way  when  the  total 
resistance  of  the  circuit,  exclusive  of  the  microphone.  *u 
small  compared  with  the  resistance  of  the  microphone,- 
that  Is,  on  very  short  lines  worked  with  low  resistance  tcle- 

rihones.  The  transmitter  on  long  and  high  reshtanr* 
ines  worked  better  by  joining  indirectly  in  a  local  circuit, 
in  the  manner  shown  in  Fig.  13,  the  microphone,  s  bst- 
tery, and  the  primary  of  an  induction  coil,  and  putting  the 
line  In  circuit  with  the  secondary  of  the  induction  coil, 
which  acted  as  the  transmitter.  The  resistance  of  the  micro- 
phone can  thus  be  made  a  large  fraction  of  the  total  resist- 
ance  of  the  circuit  in  which  it  is  placed  ;  hence,  by  mini 
considerable  currents,  small  variations  in  its  resistance  caa 
be  made  to  induce  somewhat  powerful  currents  in  the  line 
wire.  The  requisite  energy  is  derived  from  the  battery. 
If  there  are  other  resistances  in  the  circuit  it  is,  in  tome 
cases,  better  to  join  it  as  a  shunt  to  the  primary  circuit  of 
the  induction  coll.  It  may  even  prove  advantageout  to  in- 
sert resistances  in  the  circuit,  Increase  the  battery  power, 
and  join  the  microphone  as  here  indicated,  because  in  this 
way  powerful  currents  can  be  obtained  in  the  line  with- 
out the  harshness  which  is  apt  to  be  produced  by  the  vari- 
ations of  a  strong  current  passing  through  the  microphone. 

Translation  from  one  line  to  another,  or  from  one  tec- 
tion  to  another  of  the  same  line,  is  effected  by  Tj»n*l*. 
putting  the  primary  of  an  induction  coil  in  tjon. 
the  place  of  the  receiving  telephone,  the  sec- 
ondary being  in  circuit  with  the  second  line  or  section. 
This  plan  is  useful  where  the  same  mesKage  is  to  be  sent  to 
different  places  at  once  (distributed),  and  is  sometime* 
used  for  translating  from  a  double  wire  to  a  single  wire  sys- 
tem. Probably  a  better  plan  is  to  work  a  microphone  by 
the  membrane  of  the  receiving  telephone,  and  re-transmit 
the  message,  taking  new  energy  from  a  second  bsttery.' 
When  the  induction  coil  arrangement  is  used  for  translat- 
ing  from  a  double  to  a  single  wire  circuit,  or  rice  wis,  it 
is  necessary  t«>  make  the  indnction  coil  suit  the  circuits, » 
that  either  coil  may  be  used  as  primary,  according  to  the 
end  from  which  the  message  is  sent.  Everything  else 
being  Bimilar,  the  resistances  of  the  coils  should  be  in  nearly 
the  same  ratio  as  the  resistances  of  the  lines  in  which  they 
are  placed. 

In  a  large  town  it  is  neither  practicable  nor 
connect  each  subscriber  directly  with  all  the  j.-ic.i  ar.g«. 
other  subscribers,  hence  a  system  of  "ex- 
changes "  has  been  adopted.   An  exchange  is  a  central  Ac- 


tion to  which  wires  are  brought  from  the  different 
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icribers,  any  two  of  whom  can  be  pat  in  telephonic  com- 
munication with  each  other  when  the  proper  pain  of 
wires  are  joined  together  in  the  exchange.  The  arrange- 
Bent  is  illustrated  in  Fig.  15,  where  C  represents  an  ex- 
•iange  from  which  wire*  radiate  to  the  points  a,  b,  c.  d, . .  . 
Sappose  a  wishes  to  speak  to  d  ;  he  communicates  his  wish 
to  so  attendant  at  C,  who  first  calls  d,  and  theu  connects  6 
t«  1,  making  the  circuit  continuous  from  a  to  d.  The  ar- 
rangement* at  the  exchange  for  facilitating  connections  vary 
f,  but  are  similar  in  principle  to  the  switch 
Each  of  the  win*  is  first 


ago  by 


Sinclair'. 


brought  to  an  indicator  and  then  to  a  set  of  terminals  ar- 
ranged in  an  orderly  manner  on  a  board,  the  number  of 
the  terminal  for  any  one  wire  being  the  same  as  the  num- 
ber onder  the  shutter  of  the  indicator  in  that  wire  circuit. 
In  many  cases  the  terminals  take  the  form  of  spring  clips, 
which  connect  the  line  to  earth,  and  under  which  a  thin 
piece  of  metal,  covered  with  insulating  material  on  one  side 
sod  called  a  "jack,"  can  be  readily  inserted  for  connecting 
that  circuit  with  any  other.  A  piece  of  flexible  wire  cord, 
carrying  a  jack  at  each  end,  forms  a  ready  and  common  me- 
dium of  connection;  but  in  many  cases  the  switch  board  is 
arranged  with  cross  strips  of  metal  so  that  by  inserting  a 
jack  into  the  terminals  of  the  two  wires  they  can  be  both 
connected  to  the  same  strip  of  metal  and:  therefore  to- 
rt t  her.  In  large  exchanges  one  switch  board  of  moderate 
size  is  not  sufficient,  and  so  a  number  are  fitted,  being  con- 
nected together  by  several  conductors,  in  order  that  no  In- 
terruption may  ensue  in  consequence  of  these  being  all 
occupied.  A  line  on  one  board  is  connected  with  one  on 
toother  board  by  joining  the  terminal  of  the  first  to  one  of 
the  conductors  connecting  the  two  boards  by  a  jack -cord, 
and  then  by  another  jack -cord  connecting  that  conductor 
to  the  terminal  of  the  other  line.  Thus  different  switch 
boards  may  be  looked  upon  as  separate  exchanges,  con- 
nected together  by  a  number  of  trunk  wires  after  the 
manner  described  below. 

In  a  large  system  it  is  much  more  convenient  and  eco- 
nomical to  have  exchanges  in  the  various  districts,  and 
I  with  a  central  exchange  by  a 


An  arrangement  was  proposed  about  two  y« 
Mr.  D.  Sinclair  of  the  Glasgow  telephone  ex- 
change for  allowing  small  district  exchanges  to 
be  worked  by  the  attendants  at  the  central  ex- 
change.1 The  two  exchanges  are  connected  by 
a  trunk  line  and  from  the  district  exchange 
wires  are  led  to  the  different  subscribers.  These  wires  are 
in  the  normal  state  of  matters  connected  with  contact 
plates,  over  which  an  arm  joined  to  the  trunk  wire  can  be 
made  to  travel.  Suppose  the  central  exchange  wishes  to 
Bpeak  to  any  one  of  the  subscribers,  the  arm  is  made  to 
travel  round,  by  currents  sent  from  the  exchange  through 
an  electromagnetic  stop  by  step  arrangement,  until  it  comes 
in  contact  with  the  proper  plate,  after  which  the  subscriber 
is  called  in  the  ordinary  way.  When  one  subscriber  be- 
longing to  the  district  exchange  wishes  to  speak  to  another 
in  the  same  district,  he  rings  the  bell  in  the  ordinary  way, 
and  this  operation  disconnect*  all  other  subscribers  and 
puts  him  in  connection  through  the  trunk  line  with  the 
central  exchange.  The  attendant  there  ascertains  to  whom 
it  Is  that  be  wishes  to  speak,  and  by  moving  round  the 
contact  arm  put*  the  two  subscribers'  lines  in  contact. 

The  indicator,  or  annunciator  as  it  is  sometii 
is  shown  in  Fig.  17.   It  consists  of  an  electro- 
magnet, M,  which  on  a  current  being  sent 
through  it  pulls  down  the  armature  a,  relieves     or  a"ia^" 
the  catch  c,  and  allows  the  shutter  d  to  nil 
down,  exposing  a  plate  p,  on  the  frontof  which  the  number 

of  the  subscriber  is  printed. 
When  the  exchange  is 
called,  the  shutter  d  is 
dropped,  the  attendant  con- 
nect* the  line  leading  to 
the  exchange  table  with 
the  terminal  corresponding 
to  the  indicator,  and  finds 
who  is  wanted ;  then  he 
calls  that  subscriber,  makes 
the  through  connection,  and 
puts  up  the  shutter.  When  the  subscribers  have  finished, 
both  call  the  exchange,  or,  as  it  is  commonly  put,  "ring 
off; "  this  drops  both  shutters  and  serves  as  the  signal  that 
they  have  finished  speaking. 

The  principle  of  transmitting  sound  by  the  radiophone 
will  be  understood  from  Fig.  18.  M  represents 
a  mirror,  from  which  a  beam  of  light  is  reflected  Radio- 
through  the  lens  I  to  a  second  mirror  m,  and  in  phone, 
forms  a  diaphragm  against  the  back  of  which 
the  sound  vibrations  sent  throngh  the  tube  f  are  made  to 
impinge.  The  beam  of  light,  after  being  reflected  from  m, 
passes  through  the  lower  lens  {,  and  thence  as  a  nearly 
parallel  beam  to  the  parabolic  reflector  R.  A  pbotophonic 
receiver  P, supposed  in  this  case  to  be  a  spiral  of  selenium 
wire  wonnd  on  the  surface  of  a  cylinder,  is  placed  at  the 
focus  of  the  reflector  so  that  the  beam  of  light  from  m  is 
concentrated  on  it    In  circuit  with  the  receiver  P  a 


Fio.  17.— Indicator  or 
annunciator. 


0— 


bw  of  trunk  lines.  A  subscriber  in  one  district  wishing  to 
*pe*k  to  a  subscriber  in  another  calm  the  exchange  in  his 
own  district  and  is  put  in  communication  by  the  attendant 
tattooed  there  with  the  central  exchange.  The  attendant 
it  the  central  exchange  puts  the  subscriber  in  communica- 
tion with  the  district  he  requires,  and  the  attendant  there 
calls  the  other  subscriber  and  joins  the  two  subscribers' 
lines  together.  In  some  cases  neighboring  district  ex- 
changes have,  besides  a  common  means  of  communication 
through  the  central  exchange,  an  independent  connection. 
Thwe  arrangements  are  diagraminatically  illustrated  In 
'ig.  18,  where  1,  2,  3,  4,  5,  6  represent  district  exchanges 
and  C  the  central  exchange;  districts  3  and  4  and  4  and  5 
we  supposed  to  have  independent  connections. 
Vol.  XXIII.-nes 


the  circuit  a  feeble  electric  current  flows  continuously. 
The  pbotophonic  receiver  should  be  placed  so  a*  to  receive  as 
little  light  as  possible  from  any  other  source  than  the  mirror 
«s.  Words  spoken  through  the  tube  t  make  the  mirror  at 
vibrate,  so  that  the  beam  of  light  reflected  from  it  becomes 
more  or  less  spread.  The  lens  I  is  theu  unable  to  bring  the 
beam  Into  parallelism,  and  the  intensity  of  the  reflections 
from  B  to  P  is  varied,  therefore  also  the  current  throngh  the 
coil  of  the  telephone,  which  in  consequence  gives  out  a  sound. 
The  amount  of  spreading  of  the  beam  being  proportional  to 
the  intensity  of  the  vibrations  of  m,  and  this  again  pro- 
portional to  the  intensity  of  the  sounds,  the  sounds  heard 
in  the  telephone  are  similar  to  those  produced  at  the  end 
of  U  Theoretically  the  receiver  may  be  at  any  distance 
from  the  transmitter,  but  considerable  difficulty  arises  if 
the  distance  is  great. 

I  See  Proe.  Phil.  Soe.  o/  Qlatgow,  vol.  xvii.  p.  M. 
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simplest 

fig.  19.  ] 


Fig.  19.  Iteonsista 


On  the 


phonograph  is  shown  in 
of  a  rigid  apindlo  S  screwed 
of  its  length,  and  fitted  to 
but  tightly  in  the  frame  /,/, 
which  is  securely  attached  to  a  sole  plate  P. 
a  drum  D  is  fixed,  the  axis  of  which  co- 


incides accurately  with 
of  the  drum  a  screw  is  cut  of  precisely  the  same  pitch  as 
that  on  the  spindle.  A  fly-wheel  W  is  fixed  to  one  end  of 
the  spindle,  and  is  provided  with  a  handle  H,  by  which  the 
spindle  and  drum  can  be  conveniently  turned.   One  of  the 


w  thread  cut  along  it,  or  is  fitted 
which  work  easily,  but  without 
ad.   When  the  spindle  is  torn*! 
i  motion,  and  a  point  fixed  relatively 
ad  touching  the  dram  traces  out  » 
face,  exactly  coinciding  with  the 
A  mouthpiece  M,  like  that  of  a  t 
'  a  diaphragm  of 


shake,  in  the 
it  receives  a 
to  the  sole  ; 
spiral  on  its 


similar  substance,  is  mounted  on  a  lever,  which  is  pivoted 
irovided  with  a  set  screw  b  A  blunt  needle  point 


at  ft  and  pro? 

is  either  fixed  to  the  centre  of  the  diaphragm  I 
a  light  spring  in  such  a  way  as  to  press  on  the  < 
diaphragm  with  the  needle  point  projecting  outwards.  To 
use  the  instrument,  the  drum  D  is  covered  with  a  sheet  of 
somewhat  stifT  tinfoil,  and  the  mouthpiece  is  adjusted  u 
shown  in  the  figure,  with  the  needle  point  over  the  hollow 
part  of  the  tinfoil,  and  fixed  by  the  set  screw  to  nuke  a 
slight  indentation  in  it.  The  dram  is  then  turned  sad 
words  spoken  in  a  somewhat  loud  and  clear  tons  in  front 
of  the  mouthpiece.  The  vibrations  of  the  diaphragm  can* 
the  needle  point  to  make  indentations  more  or  less  deep, 
according  to  the  intensity  of  the  sound,  in  the  surface  of  the 
tinfoil.  If  the  mouthpiece  is  then  raised,  the  drum  turned 
back  to  its  original  position,  the  mouthpiece  lowered  so 
that  the  point  rests  on  the  groove  which  it  previously  nude, 
and  the  drum  again  turned,  the  diaphragm,  acted  oo  by 
the  needle  point  passing  over  the  indentation,  will  gin 
oat  the  same  words  which  were  spoken  to  it       (t.  as.) 


TELESCOPE. 


THE  telescope  is  an  optical  instrument  employed  to 
view  or  discover  distant  objects.1  The  funda- 
mental optica]  principles  involved  in  its  construction 
have  already  been  dealt  with  in  the  articles  Light  and 
Optics,  and  these  should  be  first  jaerused  by  the 


reader. 


TTistoby. 


The  credit  of  the  discovery  of  the  telescope  has  been 
a  fruitful  subject  of  discussion.  Thus,  because  Deino- 
critus  announced  that  the  milky  way  is  composed  of 
vast  multitudes  of  stars,  it  has  been  maintained  that 
he  could  only  have  been  led  to  form  such  an  opinion 
from  actual  examination  of  the  heavens  with  a  tele- 
scope. Other  passages  from  the  Greek  and  Latin 
authors  have  similarly  been  cited  to  prove  that  the 
telescope  was  known  to  the  ancients.  But,  as  has  been 
remarked  by  Dr.  Robert  Orant  (History  of  Phytical 
Attronomyx  p.  515),  we  are  no  more  warranted  in 
drawing  so  important  a  conclusion  from  casual  remarks, 
however  sagacious,  than  we  should  be  justified  in 
stating  that  Seneca  was  in  possession  of  the  discoveries 
of  Newton  because  he  predicted  that  comets  would  one 
day  be  found  to  revolve  in  periodic  orbits.  Molyneuz, 
in  his  Dioptrica  Nova,  p.  256,  declares  his 
opinion  that  Roger  Bacon  (who  died  c 
1294)  "did  perfectly  well  understand  all 
kinds  of  optic  glasses,  and  knew  likewise  the  method 
of  combining  them  so  as  to  compose  some  such  instru- 
ment as  our  telescope."  He  cites  a  passage  from 
Bacon's  Optu  Majm,  p.  377  of  Jebb's  edition,  1733, 
translated  as  follows : 

"Greater  things  than  these  may  be  performed  by  re- 
fracted vision.  For  it  is  easy  to  understand  by  the  canons 
above  mentioned  that  the  greatest  objects  may  appear 
exceedingly  small,  and  the  contrary,  also  that  the  most 
remote  objects  may  appear  just  at  hand,  and  the  converse ; 
for  we  can  give  such  figures  to  transparent  bodies,  and  dis- 
pose them  in  such  order  with  respect  to  the  eye  and  the 
objects,  that  the  rays  shall  be  refracted  and  bent  towards 
any  place  we  please,  so  that  we  shall  see  the  object  near  at 
hand  or  at  any  distance  under  any  angle  we  please.  And 
thus  from  an  incredible  distance  we  may  read  the  smallest 
letters,  and  may  number  the  smallest  particles  of  dust  and 
sand,  by  reason  of  the  greatness  of  the  angle  under  which 

1  In  recent  years  the  term  "  photographic  telescope  "  has  been 
applied  to  Instruments  employed  to  record  the  appearance  of 
celestial  object*  by  photography. 


we  see  them.  .  .  .  Thus  also  the  sun,  moon,  and  iters 
may  be  made  to  descead  hither  in  appearance,  and  to  be 
visible  over  the  heads  of  our  enemies,  and  many  things  of 
the  like  sort,  which  persons  unacquainted  with  such  thinp 
would  refuse  to  believe." 

Molyneuz  also  cites  from  Bacon's  Eputola  ad 
 "Of  the  Secrete  of  Art  and  Nature, 


chap.  5 : 

"  Glasses  or  diaphanous  bodies  may  be  so  formed  that  the 
most  remote  objects  may  appear  just  at  hand,  and  the 
contrary,  so  that  we  may  read  the  smallest  letters  at  v.. 
incredible  distance,  and  may  number  things,  though  new 
so  small,  and  may  make  the  stars  also  appear  as  near  at  Wl 
please." 

These  passages  certainly  prove  that  Bacon  had  very 
nearly,  if  not  perfectly,  arrived  at  theoretical  proof  of 
the  possibility  of  constructing  a  teles«ope  and  a  nucro- 
Bcope ;  but  his  writings  give  no  account  of  the  trial 
of  an  actual  telescope,  nor  any  dot  ailed  results  of  the 
application  of  a  telescope  to  an  examination  of  the 
heavens.  It  has  been  pointed  out  by  Dr.  Smith,  in 
his  Complete  System  of  Optica,  that  Bacon  imagine 
some  effects  of  telescopes  which  cannot  be  performed 
by  them,  and  his  conclusion  is  that  Bacon  never  r* 
ally  looked  through  a  telescope. 

Giambattista  della  Porta,  in  his  Magia  Na 
printed  in  1558,  makes  the  following  re-  DeUaPwu. 
markable  statement : 

"  If  you  do  but  know  how  to  Join  the  two  (via.,  the  con- 
cave and  the  convex  glasses)  rightly  together,  yon  will  tee 
both  remote  and  near  objects  larger  then  they  otherwu* 
appear,  and  withal  very  distinct." 

Wolfius  infers  from  this  passage  that  its  author  was 
the  first  actual  constructor  of  a  telescope,  and  it  »p- 
pears  not  improbable  that  by  happy  accident  Porta 
really  did  make  some  primitive  form  of  telescope  which 
excited  the  wonder  of  his  friends.  Here,  however, 
his  interest  in  the  matter  appears  to  have  ceased,  and 
he  was  unable  either  to  appreciate  the  importance  of 
his  discovery  or  to  describe  the  means  by  which  the 
object  was  attained.  Kepler,  who  examined  Porta  * 
account  of  his  concave  and  convex  lenses  by  desjre  of 
his  patron  the  emperor  Rudolph,  declared  that  it  ww 
rarfectly  unintelligible.  Poggendorff  (Geich. 
Physik.  p.  134)  throws  considerable  doubt  on 
originality  of  Porta' s 
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iBigges,  in  his  Stratioticus,  p.  359,  published 
Leooud  in  1579,  states  that  his  father,  Leonard 
Hm»>  Digger 

"Among  other  curious  practices  had  a  method  of  disco v  ■ 
wing  by  perspective  glasses  set  at  due  angles  all  objects 
pretty  far  distant  that  the  sun  shone  upon,  which  lay  In  the 
country  round  about." 

And  that  this  was  by  the  help  of  a  manuscript  book 
of  Roger  Bacon,  of  Oxford,  who  he  conceived  was  the 
only  man  besides  his  father  who  knew  it.  There  is 
also  the  following  passage  in  the  Puntonulria  (bk.  L 
chap  21)  of  Leonard  Digges1  (originally  published  by 
hit  son  Thomas  in  1571,  and  again  in  1591) : 


;  may  be 

by  glassee  concave  and  convex,  of  circular  and  parabolic 
forms,  using  for  multiplication  of  beams  sometime  the  aid 
of  (lasses  transparent,  which,  by  fraction,  should  unite  or 
dim) pate  the  images  or  figures  presented  by  the  reflection 
of  other." 

He  then  describes  the  effects  of  magnification  from 
a  combination  ot  lenses  or  mirrors,  adding : 

"  But  of  these  conclusions  I  mlnde  not  here  to  in  treat  e , 
having  at  large  in  a  volume*  by  Itselfe  opened  the  miracu- 

It  is  impossible  to  discredit  the  significance  of  these 
quotations,  for  the  works  in  which  they  occur  were 

Sublished  more  than  twenty  years  before  the  original 
ius  claimed  for  the  discovery  of  the  telescope  in 
Hulland. 

That  Roger  Bacon  had  tolerably  clear  ideas  as  to  the 
radical  possibility  of  constructing  telescopes,  and  that 
nord  Digges  had  access  to  some  unpublished  MSS. 
of  Bacon,  and  by  their  aid  constructed  some  form  of 
telescope,  seem  to  be  obvious  inferences  from  the  pre- 
ceding evidence.  But  it  is  quite  certain  that  previous 
to  1600  the  telescope  was  unknown,  except  possibly  to 
individuals  who  failed  to  see  it*  practical  importance, 
and  who  confined  its  use  to  "ounous  practices  "  or  to 
The  Dutch  demonstrations  of  **  natural  magic, ' '  The 
ititaeopeof  practical  discovery  of  the  instrument  was 
certainly  made  in  Holland  about  1608,  but 
the  credit  of  the  original  invention  has  been  claimed 
on  behalf  of  three  individuals,  Hans  Lippershey  and 
Zacharias  Jansen,  spectacle-makers,  in  Middelburg, 
and  James  Metius,  of  Alkmaar  (brother  of  Adrian 
Metius,  the  mathematician). 


Descartes,  in  bis  treatise  on  Dioptric*  (1837),  attributes  the 
discovery  to  Metius  "about  thirty  years  ago,"  whilst  8chy- 
relua  de  Bheita,  a  Capuchin  friar,  in  his  Ocultu  Enoch  ti  EHm 
(Antwerp,  1645),  gives  the  credit  to  Lippershey  about  1609. 
FVter  Bortl,  physician  to  the  king  of  France,  published  at 
Thr  Hague,  in  1655,  a  work  De  Vero  TeUtcopii  Inventor e. 
He  was  assisted  in  its  preparation  by  William  Borel,  Dutch 
envoy  at  the  court  of  France, and  the  latter  declares,  as  the 
"  patient  investigation,  that  Jansen  and  his  father 
were  the  real  inventors  of  the  telescope  In  1610, 
and  that  Lippershey  only  made  a  telescope 
after  hints  accidentally  communicated  to  him 
•f  the  details  of  Jansen's  invention.  But  the  most  trust- 
worthy information  on  the  subject  is  to  be  got  from  the 
rwearches  of  Van  Bwinden  '  Briefly  summarized,  this 
evidence  is  as  follows.  In  the  library  of  the  university  of 
Ley  den,  amongst  the  MSS.  of  Huygens  there  is  an  original 
copy  of  a  document  (dated  17th  October,  1608)  addressed  to 
the  states-general  by  Jacob  Andrianzoon  (the  same  indi- 
vidual who  is  called  James  Metius  by  Des- 
cartes^, petitioning  for  the  exclusive  right  of 
selling  an  instrument  of  his  invention  by 
distant,  objects  appear  larger  and  more  distinct. 
He  states  that  he  had  discovered  the  instrument  by  acci- 
dent when  engaged  in  making  experiments,  and  had  so  far 
perfected  it  that  distant  objects  were  made  as  visible  and 
distinct  by  his  instrument  as  could  be  done  with  the  one 
which  had  been  lately  offered  to  the  states  by  a  citisen 
sod  spectacle-maker  of  Middelburg.  Among  the  Acts  of 
the  states-general  preserved  in  the  Government  archives 

'  Re  died  about  1570.  His  son  alludes  to  his  untimely  death  In 

trelace  to  the  PuTUometria. 
*  There  is  no  further  trace  of  this  volume. 
•Bee  Dr.  Moll,  of  Utrecht,  In  /own.  Roy.  /*«<..  voL  1. 1881. 


at  The  Hague,  Van  Swinden  found  that  on  2d  < 
the  assembly  of  the  states  took  into  considera- 
tion the  petition  of  Hans  Lippershey,  spectacle- 
maker,  a  native  of  Wesel  and  an  inhabitant  of 
Middelburg,  inventor  of  an  instrument  for  seeing  at  a  dis- 
tance. On  4th  October  a  committee  was  appointed  to 
test  the  instrument,  and  on  the  6th  of  the  same  month 
the  assembly  agreed  to  give  Lippershey  900  florins  for  his 
instrument.  Further,  on  the  15th  December  of  the  same 
year  they  examined  an  instrument  invented  by  Lippershey 
at  their  request  to  see  with  both  eyes,  and  gave  him  orders 
to  execute  two  similar  instruments  at  900  florins4  each; 
but,  as  many  other  persons  had  knowledge  of  this  new  in- 
vention to  see  at  a  distance,  they  did  not  deem  it  expedient 
to  grant  him  an  exclusive  privilege  to  sell  such  instru- 
The  dates  of  these  documents  dispose  effectually  of 
statement  that  Lippershey  borrowed  the  ideas  of 
in  1610.  They  also  prove  that,  whilst  Metius  was 
ion  of  a  telescope,  with  which  he  may  have  ex- 
ented,  about  the  time  when  Lippershey  presented  his 
application  for  patent  rights,  yet  be  makes  no  pretension 
that  Lippershey  borrowed  the  invention  from  him.  The 
conclusion  is  that  Lippershey  was  the  flrst  person  who  in- 
dependently invented  the  telescope,  and  at  the  same  time 
made  the  Instrument  known  to  the  world.  The  common 
story  is  that  Lippershey,  happening  one  day,  whilst  hold- 
ing a  spectacle  lens  in  either  band,  ta  direct  them  towards 
the  steeple  of  a  neighboring  church,  was  astonished,  on 
looking  through  the  nearer  lens,  to  And  that  the  weather- 
cock appeared  nearer  and  more  distinct.    He  fitted  the 


Ja: 
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lenses  in  a  tube,  in  order  to  adjust  and  preserve  their  rela- 
tive distances,  and  thus  constructed  his  first  telescope.  But 
doubt  may  be  thrown  on  this  traditional  account  owing  to 
the  further  statement  that  the  image  of  the  weathercock 
so  viewed  was  seen  turned  upside  down.  All  the  original 
Dutch  telescopes  were  composed  of  a  convex  and  a  concave 
lens,  and  telescopes  so  constructed  do  not  invert.  The  in- 
verting telescope,  composed  of  two  con 
later  invention ;  stiU  it  is  not  impossible  that 
experiment  was  made  with  two  convex  lenses. 

Telescopes  seem  to  have  been  made  in  Holland  in 
considerable  numbers  Boon  after  the  date  of  their  in- 
vention, and  rapidly  found  their  way  over  Europe. 
Sirturus,  in  his  De  Teletcopin  (1618),  states  that  r'a 
Frenchman  proceeded  to  Milan  in  the  month  of  May, 
1609  and  offered  a  telescope  for  sale  to  Count 
di  ruentes;"  and  Lorenzi  Pigorna  writes,5  under 
date  31st  August,  1609,  that  "Galileo  had  been  ap- 
pointed lecturer  at  Padua  for  life  on  account  of  a  per- 
spective like  the  one  which  was  sent  from  Flanders  to 
Cardinal  Borghese."  Simon  Marius,  the  German 
astronomer,  appears  to  have  made  astronomical  obser- 
vations in  1609  with  a  telescope  which  he  procured 
from  Holland,  and  Professor  Kigaud,  of  Oxford,  found 
from  the  MSS.  of  Harriot,  the  mathematician,  that 
he  had  been  making  astronomical  observations  with  a 
Dutch  telescope  as  early  as  July,  1609. 
Galileo,  in  his  Nuncttu  Sidereus,  states 
that,  happening  to  be  in  Venice  about  the 
month  of  May,  1609,  he  heard  that  a  Belgian  had  in- 
vented a  perspective  instrument  by  means  of  which 
distant  objects  appeared  nearer  and  larger,  and  that 
he  discovered  its  construction  by  considering  the 
effects  of  refraction.  In  his  Sagoiatore  Galileo  states 
that  he  solved  the  problem  of  the  construction  of  a 
telescope  the  first  night  after  his  return  to  Padua 
from  Venice,  and  made  his  first  telescope  next  day  by 
fitting  a  convex  lens  in  one  extremity  of  a  leaden  tube 
and  a  concave  lens  in  the  other  one.  A  few  days  after- 
wards, having  succeeded  in  making  a  better  telescope 
than  the  first,  he  took  it  to  Venice,  where  he  commu- 
nicated the  details  of  his  invention  to  the  public,  and 

Iiresented  the  instrument  itself  to  the  doge  Leonardo 
kmato,  sitting  in  full  council  The  senate,  in  return, 
settled  him  for  life  in  his  lectureship  at  Padua  and 
doubled  his  salary,  which  was  previously  500  florins,' 
and  which  then  became  treble  that  which  any  of  his 
predecessors  had  enjoyed.  Galileo  mav  thus  claim  to 
have  invented  the  telescope  independently,  but  not 
till  he  had  heard  that  others  had  done  so.  In  fact  the 

«  (In  modern  equivalents  900  florins  may  be  put 
and  M0  florins  as«1270.»i.-Aa.  En.] 
»  UUrt  <f  Vomini  lUuuri,  p.  112,  Venice.  1744. 
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time  was  ripe  ;  and,  as  often  happens  in  similar  cir- 
cumstances, only  a  bint  was  necessary  to  complete  the 
latent  chain  of  thought  Galileo  devoted  all  his  time 
to  improving  and  perfecting  the  telescope.  Knowing 
the  theory  of  his  instrument,  and  possessed  of  much 
practical  skill,  coupled  with  unwearied  patience,  he 
conquered  the  difficulties  of  grinding  and  polishing 
the  lenses,  and  soon  succeeded  in  producing  telescopes 
of  greatly  increased  power.  His  first  telescope  mag- 
nified three  diameters ;  but  he  soon  made  instruments 
which  magnified  eight  diameters,  and  finally  one  that 
magnified  thirty-three  diameters.1  With  this  last  in- 
strument he  discovered  in  1610  the  satellites  of 
Jupiter,  and  soon  afterwards  the  spots  on  the  son, 
the  phases  of  Venus,  and  the  hills  and  valleys  on  the 
moon.  He  demonstrated  the  rotation  of  the  satel- 
lites of  Jupiter  round  the  planet,  and  gave  rough 
predictions  of  their  configurations,  proved  the  rota- 
tion of  the  sun  on  its  axis,  established  the  general 
truth  of  the  Copernioan  system  as  compared  with  that 
of  Ptolemy,  and  fairly  routed  the  fanciful  dogmas  of 
the  philosophers.  These  brilliant  achievements,  to- 
gether with  the  immense  improvement  of  the  instru- 
ment under  the  hands  of  Galileo,  overshadowed  in  a 
great  degree  the  credit  due  to  the  original  discoverer, 
and  led  to  the  universal  adoption  of  the  name  of 
the  Galilean  telescope  for  the  form  of  the  instrument 
invented  by  Lippersney. 

Kepler  first  explained  the  theory  and  some  of  the 
practical  advantages  or  a  telescope  oon- 
Kepter.  structed  of  two  convex  lenses  in  his  Caton- 
triet  (1611).  The  first  person  who  actually 
constructed  a  telescope  of  this  form  was  Father 
Schemer,  who  gives  a  description  of  it  in  his  Rota 
Urtina  (1630).  William  Gasooigne  was  the  first  who 
practically  appreciated  the  chief  ad van - 
G**coi«n«.  tages  of  the  form  of  telescope  suggested 
by  Kepler,  vis.,  the  visibility  of  the  image 
of  a  distant  object  simultaneously  with  that  of  a  small 
material  object  placed  in  the  common  focus  of  the  two 
lenses.  This  led  to  his  invention  of  the  micrometer 
and  his  application  of  telescopic  sights  to  astronomical 
instruments  of  precision  (see  Micrometer.  toL  xvi. 
p.  251).  But  it  was  not  till  about  the  middle  of  the 
17th  century  that  Kepler's  telescope  came  into  general 
use,  and  then,  not  so  much  because  of  the  advantages 
pointed  out  by  Gasooigne,  but  because  its  field  of 
much  larger  than  in  the  Galilean  telescope. 
The  first  powerful  telescopes  of  this  con- 
struction were  made  by  Huygens,  after 
much  labor,  in  which  he  was  assisted  by 
his  brother.  With  one  of  these  of  12-feet  focal 
length,  he  discovered  the  brightest  of  Saturn's  satel- 
lites (Titan)  in  1655,  and  in  1659  he  published  his 
Syttema  S<iturnium,  in  which  was  given  for  the  first 
time  a  true  explanation  of  Saturn's  ring,  founded  on 
observations  made  with  the  same  instrument  The 
sharpness  of  image  in  Kepler's  telescope  is  very  in- 
ferior to  that  of  the  Galilean  instrument,  so  that  when 
a  high  magnifying  power  is  required  it  becomes  essen- 
tial to  increase  the  focal  length.  Cassini 
Cu»ini.  discovered  Saturn's  fifth  satellite  (Rhea) 
in  1672  with  a  telescope  of  35  feet,  and 
the  third  and  fourth  satellites  in  1684  with  tele- 
scopes made  by  Campani  of  100  and  136  feet  focal 
length.  Huygens  states  that  he  and  his  brother 
made  object-glasses  of  1 70  and  210  feet  focal  length, 
and  he  presented  one  of  123  feet  to  the  Royal  Society 
of  London.  Aurout  and  others  are  said  to  have  made 
telescopes  of  from  300  to  600  feet  focus,  but  it  does 
not  appear  that  they  were  ever  able  to  use  them  in 
practical  observations.  Bradley,  on  27th  December, 
1722,  actually  measured  the  diameter  of  Venus  with  a 
telescope  whose  object-glass  had  a  focal  length  of  2121 
feet    in  these  very  long  telescopes  no  tube  was  em- 

I  This  !a«t  power  could  not  be  exceeded  with  advantage  in 
thU  form  of  telescope  till  after  the  Invention  of  the  achromatic 
object-giaaa. 


ployed,  and  they  were  consequently  termed  i 
tcuprt.  Huygens  contrived  some  ingenious 
arrangements  for  directing  such  telescopes 
towards  any  object  visible  in  the  heavens, — 
the  focal  adjustment  and  centring  of  the  eye-piece 
being  preserved  by  a  braced  rod  connecting  the  object- 
glass  and  eye-piece.  Other  contrivances  tor  the  same 
purpose  are  described  by  La  Hire  {.Win.  de  tAcad., 
1715)  and  by  Hartsoeker  (Miscel.  BeroL,  vol  L  jp. 
261 ).  Telescopes  of  such  great  length  were  naturally 
difficult  to  use,  and  must  have  taxed  to  the  utmost  the 
skill  and  patience  of  the  observers.  One  cannot  bet 
pay  a  passing  tribute  of  admiration  to  the  men  who, 
with  such  troublesome  tools,  achieved  such  resuha 

Until  Newton's  discovery  of  the  different 
bility  of  light  of  different  colors,  it 


generally  supposed  that  object-glasses  of  K*fi<« 
telescopes  were  subject  to  no  other  errors 
than  those  which  arose  from  the  spherical 
figure  of  their  surfaces,  and  the  efforts  of  opticians 
were  chiefly  directed  to  the  construction  of  lenses  of 
other  forms  of  curvature.   James  Gregory,  - 
in  his  Optica  Promote,  (1663),  discusses  the 
forms  of  images  of  objects  produced  by  lenses  and 
ndst  tows  that  when  the  surfaces  of  the ' 


mirrors,  and  i 

or  mirrors  are  portions  of  Bpheres  the  images  are  cones 
concave  towards  the  objective,  bat  if  the  curves  of  the 
surfaces  are  conic  sections  the  spherical  aberration  is 
corrected.  He  was  well  aware  of  the  failures  of  ill 
attempts  to  perfect  telescopes  by  employing  lenses  of 
various  forms  of  curvature,  and  accordingly  proposed 
the  form  of  reflecting  telescope  which  bears  his  name. 
But  Gregory,  according  to  his  own  confession,  bad  no 
practical  skill ;  he  could  find  no  optician  capable  of 
realizing  his  ideas,  and  after  some  fruitless  attempts 
was  obliged  to  abandon  all  hope  of  bringing  his  tele- 
scope into  practical  use.  Newton  was  the  m^tm 
first  to  construct  a  reflecting  telescope 
When  in  1666  he  made  his  discovery  of  the  different 
refrangibility  of  light  of  different  colore,  he  soon  per- 
ceived that  the  faults  of  the  refracting  telescope  were 
due  much  more  to  this  cause  than  to  the  spherical 
figure  of  the  lenses.  He  over-hastilv  concluded  from 
some  rough  experiments  ( Optica,  bk.  i.  pt  ii.  prop. 
3)  "  that  all  refracting  substances  diverged  the  pns- 
matio  colors  in  a  constant  proportion  to  their  mean 
refraction  "  ;  and  he  drew  the  natural  conclusion  "that 
refraction  could  not  be  produced  without  color,"  and 
therefore  "  that  no  improvement  could  be  expected 
from  the  refracting  telescope  "  ( Treatise  on  Optics,  jp. 
112).  But  having  ascertained  by  experiment  that  for 
all  colors  of  light  the  angle  of  incidence  is  equal  to  the 
angle  of  reflection,  he  turned  his  attention  to  the  con- 
struction of  reflecting  telescopes.  After  much  ex- 
periment he  selected  an  alloy  of  tin  and  copper  as  the 
most  suitable  material  for  his  specula,  and  he  devised 
means  for  grinding  and  polishing  them.  He  did  not  at- 
tempt the  formation  of  a  parabolic  figure  on  account  of 
the  probable  mechanical  difficulties,  and  be  had  beside* 
satisfied  himself  that  the  chromatic  and  not  the  spheri- 
cal aberration  formed  the  chief  faults  of  previous  tele- 
scopes. Newton's  first  telescope  so  far  realized  his 
expectations  that  he  could  see  with  its  aid  the  satellites 
of  Jupiter  and  the  horns  of  Venus.  Encouraged  by 
this  success,  he  made  a  second  telescope  of  6j-inches 
focal  length,  with  a  magnifying  power  of  38  diameters, 
which  he  presented  to  the  Royal  Society  of  London  in 
December,  1671.  A  third  form  of  reflecting  telescope 
was  devised  in  1672  by  Cassegrain  (Journal  CMBr^. 
dr*  Scavant,  1672).  No  further  practical 
advance  appears  to  have  been  made  in  the  design  or 
construction  of  the  instrument  till  the  year  Hadky 
1723,  when  John  Hadley  (best  known  as 
the  inventor  of  the  sextant)  presented  to  the  Royal 
Society  a  reflecting  telescope  of  the  Newtonian  con- 
struction, with  a  metallic  speculum  of  6-inches  aper- 
ture and  62{-inches  focal  length,_having 
magnifying  up  to  230  diameters. 
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by  Pound  and  Bradley,  the  former  of  whom 
reported  upon  it  in  Phil.  Tnins.,  1723,  No.  378,  p.  382. 
Alter  remarking  that  Newton's  telescope  "  had  lain 
weteeted  these  fifty  years,"  they  Btated  that  Hadley 
had  sufficiently  shown  "that  this  noble  invention  does 
not  consist  in  bare  theory. ' '  They  compared  its  oer- 
formance  with  that  of  the  object-glass  or  123- feet  focal 
l*oeth  presented  to  the  Royal  Society  by  Huygens, 
and  found  that  Hadley's  reflector 


■  such  a  charge  aa  to  make  it  magnify  the  object 
'  times  as  the  hitter  with  its  due  charge,  and  that 
it  represents  objects  as  distinct,  though  not  altogether  so 
«l«sx  and  bright.  .  .  .  Notwithstanding  this  difference  in 
tb«  brightness  of  the  objects,  we  were  able  with  this  reflect- 
ing telescope  to  see  whatever  we  have  hitherto  discovered 
with  the  Hugenian,  particularly  the  transits  of  Jupiter's 
satellites  and  their  shadows  over  his  disk,  the  black  list  in 
Satan's  ring,  and  the  edge  of  his  shadow  cast  on  his  ring. 
We  have  also  seen  with  it  several  times  the  Ave  satellites 
of  Saturn,  in  viewing  of  which  this  telescope  had  the  advan- 
tage of  the  Hugenian  at  the  time  when  we  compared  them ; 
tor,  being  in  summer,  and  the  Hugenian  telescope  being 
mussed  without  a  tube,  the  twilight  prevented  us  from 
aeelag  in  this  some  of  these  small  objects  which  at  the  same 
lime  we  could  discern  with  the  reflecting  telescope." 


Short 


Chester 
X.  Hall. 


Euler. 


.  and  Molvneux,  having  been  instructed  by 
Hadley  in  his  methods  of  polishing  specula,  succeeded 
in  producing  some  telescopes  of  considerable  power, 
one  of  which  had  a  focal  length  of  8  feet ;  and,  Moly- 
neuz having  communicated  these  methods  to  Scarlet 
and  Hearn,  two  London  opticians,  the  manufacture  of 
aa  a  matter  of  business  was  commenced  by 
them  (Smith's  Optica,  bk.  iii.  ch.  1).  But 
it  was  reserved  for  James  Short  of  Edin- 
burgh to  give  practical  effect  to  Gregory's 
original  idea.  Born  at  Edinburgh  in  1710  and  origi- 
nally educated  for  the  church,  Short  attracted  tne 
attention  of  Maclaurin,  professor  of  mathematics  at 
the  university,  who  permitted  him  about  1732  to  make 
use  of  his  rooms  in  the  college  buildings  for  experi- 
ments in  the  construction  of  telescopes.  In  Short's 
first  telescopes  the  specula  were  of  glass,  as  suggested 
by  Gregory,  but  he  afterwards  used  metallic  specula 
only,  and  succeeded  in  giving  to  them  true  parabolic 
ana  elliptic  figures.  Short  then  adopted  telescope- 
making  as  his  profession,  which  he  practiced  first  in 
Edinburgh  and  afterwards  in  London.  All  Short's 
telescopes  were  of  the  Gregorian  fornij  and  some  of 
them  retain  even  to  the  present  day  their  original  high 
polish  and  sharp  definition.  Short  died  in  London  in 
1768,  having  realized  a  considerable  fortune  by  the 
exercise  of  his  profession. 
The  historical  sequence  of  events  now  brings  us  to 
the  discovery  of  the  achromatic  telescope. 
The  first  person  who  succeeded  in  making 
achromatic  refracting  telescopes  seems  to 
have  been  Chester  Moor  Hall,  a  gentleman  of  Essex. 

Ho  argued  that  the  different  humors  of 
the  human  eye  so  refract  rays  of  light  as  to 
produce  an  image  on  the  retina  which  is  free 
from  color,  and  he  reasonably  argued  that  it  might  be 
possible  to  produce  a  like  result  bv  combining  lenses 
composed  of  different  refracting  media.1  After  devot- 
ing some  time  to  the  inquiry  he  found  that  by  combin- 
ing lenses  formed  of  different  kinds  of  glass  the  effect 
of  the  unequal  refrangibility  of  light  was  corrected, 
and  in  1733  he  succeeded  in  constructing  telescopes 
*hich  exhibited  objects  free  from  color.  One  of 
these  instruments  of  only  20-inches  focal  length  had  an 
aperture  of  2£  inches.  Hall  was  a  man  of  independent 
means,  and  seems  to  have  been  careless  of  fame  :  at 
least  be  took  no  trouble  to  communicate  Ins  invention 
to  the  world.  At  a  trial  in  Westminster  Hall  about 
the  patent  rights  granted  to  Dollond  (Watkin  v.  Dol- 

1  The  same  argument  was  employed  by  Gregory  more  than 
Sfly  year*  previously,  but  had  been  followed  by  no  practical  re- 
salt.  The  Ten.  of  the  human  eye  U  not  achromatic 
nil  xlv.  p.  606). 


lond),*  Hall  was  admitted  to  be  the  first  inventor  of 
the  achromatic  telescope ;  but  it  was  ruled  by  Lord 
Mansfield  that  1  it  was  not  the  person  who  locked  his 
invention  in  his  scrutoire  that  ought  to  profit  for  i 
invention,  but  he  who  brought  it  forth  for 
the  benefit  of  mankind."'  In  1747,  Euler 
communicated  to  the  Berlin  Academy  of  Sciences  a 
memoir  in  which  he  endeavored  to  prove  the  possi- 
bility of  correcting  both  the  chromatic  and  the  spheri- 
cal aberration  of  an  object-glass.  Like  Gregory  and 
Hall,  he  argued  that,  since  the  various  humors  of  the 
human  eye  were  so  combined  as  to  produce  a  perfect 
image,  it  should  be  possible  by  suitable  combinations 
of  lenses  of  different  refracting  media  to  construct  a 
perfect  object-glass.  Adopting  a  hypothetical  law  of 
the  dispersion  of  differently  colored  rays  of  light,  he 
proved  analytically  the  possibility  of  constructing  an 
achromatic  object-glass  composed  of  lenses  of  glass 
and  water.  But  all  his  efforts  to  produce  an  actual 
object-glass  of  this  construction  were  fruitless, — a 
fan  ure  which  he  attributed  solely  to  the  difficulty  of 
procuring  lenses  worked  precisely  to  the  requisite 
curves  {Mem.  Acad.  Berlin,  1753).  Dollond  admitted 
the  accuracy  of  Euler's  analysis,  but  disputed  his 
hypothesis  on  the  grounds  that  it  was  purely  a  theo- 
retical  assumption,  that  the  theory  was  opposed  to 
the  results  of  Newton's  experiments  on  the  refrangi- 
bility of  light,  and  that  it  was  impossible  to  determine 
a  physical  law  from  analytical  reasoning  alone  [Phil. 
Tratu.,  1753,  p.  289).  In  1754  Euler  communicated 
to  the  Berlin  Academy  a  further  memoir,  in  which, 
starting  from  the  hypothesis  that  light  consists  of 
vibrations  excited  in  an  elastic  fluid  by  luminous 
bodies,  and  that  the  difference  of  color  of  light  is  due 
to  the  greater  or  less  frequency  of  these  vibrations  in 
a  given  time,  he  deduced  his  previous  results.  He  did 
not  doubt  the  accuracy  of  Newton's  experiments 
quoted  by  Dollond,  because  he  asserted  that  the  differ- 
ence between  the  law  deduced  by  Newton  and  that 
which  he  assumed  would  not  be  rendered  sensible  by 
such  an  experiment.*  Dollond  did  not  reply  to  this 
memoir,  but  soon  afterwards  he  received  an 
of  a  memoir  by  Klingenstierna,  the  Swedish 
mathematician  and  astronomer,  which  led 
him  to  doubt  the  accuracy  of  the  results 
deduced  by  Newton  on  the  dispersion  of  refracted 
light.  Klingenstierna  showed  from  purely  geometri- 
cal considerations,  fully  appreciated  by  Dol-  rv.lond 
lond,  that  the  results  of  Newton's  experi- 
ments could  not  be  brought  into  harmony  with  other 
universally  accepted  facts  of  refraction.    Like  a  prac- 

*  At  a  meeting  of  the  Royal  Astronomical  Society  held  on  9th 
May,  188A,  a  legal  document,  signed  by  Chester  Moor  Hall,  was 
presented  by  Mr.  R  B.  P  itwwr  of  the  Patent  Office  to  the  society. 
On  the  same  occasion  Mr.  Rsnyard  made  the  following  interest- 
ing statement  respecting  Hsll : 

"Some  years  ago  very  little  was  known  about  Moor  Hall.  It 
was  known  thst,  about  seven  years  after  the  patent  for  making 
achromatic  object-glasses  was  granted  to  Dollond,  his  claim  to 
the  invention  was  disputed  by  other  instrument-makers,  amongst 
them  by  a  Mr.  Champness,  an  instrument-maker  of  Cornhill, 
who  began  to  Infringe  the  patent,  alleging  that  John  Dollond 
was  not  the  real  inventor,  and  that  such  telescopes  had  been 
made  twenty-five  years  before  the  granting  of  his  patent  by  Mr. 
Moor  Hall.  John  Dollond,  to  whom  the  Copley  medal  of  tho 
Royal  Society  had  been  given  for  his  invention,  was  then  dead, 
and  his  son  brought  sn  action  for  infringing;  the  patent  against 
Champness.  There  is  no  report  of  the  case,  but  the  facta  are 
referred  to  In  the  reports  of  subsequent  cases.  It  sppesrs  thst 
workmen  who  had  been  employed  by  Mr.  Moor  Hsll  were 
examined,  and  proved  that  they  had  made  achromatic  object- 
p lasses  sa  early  aa  1783.  Dollond's  patent  was  not  set  aside, 
though  the  evidence  with  regard  to  the  prior  manufacture  was 
accepted  by  Lord  Mansfield,  who  tried  the  case,  as  having  been 
RStlsfactorily  proved.  .  .  .  Mr.  Hall  was  a  bencher  of  the  Inner 
Temple,  and  was  alive  at  the  time  of  the  action.  He  was  a  man 
of  some  property,  and  Is  spoken  of  on  his  tombstone  as  an  ex- 
cellent lawyer  and  mathematician.  lie  was  not  a  fellow  of  the 
Royal  Society,  but  must  certainly  have  known  of  the  gilt  of  the 
Copley  medal  to  Dollond.  It  Is  very  curious  the  conflicting  evi- 
dence we  have  to  reconcile,  but  I  think  the  balance  of  evidence 
la  In  favor  of  there  having  been  a  prior  Invention  of  achromatic 
object-glasses  before  the  date  of  Dollond's  patent"  (Attron.  Rcg- 
Utrr,  Msy.  1W6  !  see  also  the  Oftawitory  for  same  date). 

»  QentCemtm'i  Jfcupizine.  1790,  part  it.  p.  880. 

*  For  a  good  account  of  this  controversy,  see  Dr.  H.  I 
an  HjasOSrS,  p.  77  so.,  Berlin,  1886. 
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tical  man,  Dollond  at  onoe  put  his  doubts  to  the  teat 
of  experiment,  confirmed  the  conclusions  of  Klingen- 
gtierna,  discovered  "a  difference  far  beyond  bis  hopes 
in  the  refractive  qualities  of  different  kinds  of  glass 
with  respect  to  their  divergency  of  colore,"  and  was 
thus  rapidly  led  to  the  construction  of  object-glasses 
in  which  first  the  chromatio  and  afterwards  the  spheri- 
cal aberration  were  corrected  (Phil.  Traru.,  1758,  p. 
7331. 

We  have  thus  followed  somewhat  minutely  the  his- 
tory of  the  gradual  process  by  which  Dollond  arrived 
independently  at  his  invention  of  the  refracting  tele- 
scope, because  it  has  been  asserted  that  he  borrowed 
the  idea  from  others.  Montucla,  in  his  Hittoire  des 
Mathkmatiques  (pp.  448-449),  gives  the  following 
footnote,  communicated  to  him  by  Lalande : 

'•  Ce  fat  Chestermonhall  "  (an  obvious  misprint  for  Ches- 
ter Moor  Hall)  "qui,  vera  1750.  eut  l'idee  dee  lunettes 
acbromatiquea.  II  s'adreaaoit  a  Ayscough,1  qui  faisoit 
travaillir  Baas.  Dollond  ayant  eu  benoin  do  Baas  pour  un 
verre  que  demandoit  le  due  d'Yorck,  Baoa  lui  fit  voir  du 
crown-glass  ct  du  flint-glass.  Hall  donna  une  lunette  k 
Ayscougb,  qui  la  m on  Ira  a  plusieurs  peTaonnes;  il  en  donna 
la  construction  a  Bird,  qui  n'en  tint  pas  cotnpte.  Dollond 
en  profit*.  Dans  le  proorsqu'U  y  eut  entro  Dollond  et  Wat- 
kin,  an  bane  du  roi,  cela  fut  prouve;  mats  Dollond  gagna, 
parce  qu'il  etoit  le  premier  qui  eut  fait  oonnoltre  les  lunet- 
tes achromatiquea." 

It  is  clearly  established  that  Hall  was  the  first  in- 
ventor of  the  achromatic  telescope ;  but  Dollond  did 
not  borrow  the  invention  from  Hall  without  acknowl- 
edgment in  the  manner  suggested  by  Lalande.  His 
discovery  was  beyond  question  an  independent  one. 
The  whole  history  of  his  researches  proves  how  fully 
he  was  aware  of  the  conditions  necessary  for  the  at- 
tainment of  achromatism  in  refracting  telescopes,  and 
he  may  be  well  excused  if  he  so  long  placed  implicit 
reliance  on  the  accuracy  of  experiments  made  by  so 
illustrious  a  philosopher  as  Newton.  His  writings 
sufficiently  show  that  but  for  this  confidence  he  would 
have  arrived  sooner  at  a  discovery  for  which  his  mind 
was  fully  prepared.  It  is,  besides,  impossible  to  read 
Dollond  s  memoir  (Phil.  Trans.,  1758,  p.  733)  without 
being  impressed  with  the  fact  that  it  is  a  truthful  ac- 
count, not  only  of  the  successive  steps  by  which  he 
independently  arrived  at  his  discovery,  but  also  of  the 
logical  processes  by  which  these  steps  were  successively 
suggested  to  his  mind. 

The  triple  object-glass,  consisting  of  a  combination 
of  two  convex  lenses  of  crown  glass  with  a  concave 
flint  lens  between  them,  was  introduced  in  1765  by 
Peter,  son  of  John  Dollond,  and  many  excellent  tele- 
scopes of  this  kind  were  made  by  him. 

The  limits  of  this  article  do  not  permit  a  further 
detailed  historical  statement  of  the  various  steps  by 
which  the  powers  of  the  telescope  were  developed. 
Indeed,  in  its  practical  form  the  principle  of  the  in- 
strument has  remained  unchanged  from  the  time  of 
the  Dollonds  to  the  present  day ;  and  the  history  of 
its  development  may  be  summed  up  as  consisting  not 
in  new  optical  discoveries  but  in  utilising  new  appli- 
ances for  figuring  and  polishing,  improved  materia) 
for  specula  and  lenses,  more  refined  means  of  testing, 
and  more  perfect  and  convenient  methods  of  mount- 
ing. About  the  year  1774,  William  Hcr- 
scnel,  then  a  teacher  of  music  in  Bath, 
began  to  occupy  his  leisure  hours  with  the 
construction  of  specula,  and  finally  devoted  himself 
entirely  to  their  construction  and  use.  In  1778,  he 
had  selected  the  chef  d'eeuvre  of  some  400  specula 
which  he  made  for  the  celebrated  instrument  of7-feet 
focal  length  with  which  his  early  brilliant  astronomical 
discoveries  were  made.  In  1783  he  completed  his  re- 
flector of  lSfVinches  aperture  and  20-feet  focus,  and 
in  1789  his  great  reflector  of  4-feet  aperture  and  40- 
feet  focal  length.  The  fame  of  these  instruments  was 
rapidly  spread  by  the  brilliant  discoveries  which  their 

1  Ayscough  was  an  optician  In  Ludcate  Hill.  London. 


maker's  genius  and  perseverance  accomplished  by 
their  aid.  The  reflecting  telescope  became  the  only 
available  tool  of  the  astronomer  when  great  light  grasp 
was  requisite,  as  the  difficulty  of  procuring  disks  of 
glass  (especially  of  flint  glass)  of  suitable  purity  sod 
homogeneity  limited  the  dimensions  of  the  achromatic 
telescope.  It  was  in  vain  that  the  French  Academy 
of  Sciences  offered  prizes  for  perfect  disks  of  optical 
flint  glass.  Some  of  the  best  chemists  and  most 
enterprising  glass- manufacturers  exerted  their  utmost 
efforts  without  succeeding  in  producing  perfect  disks 
of  more  than  3}  inches  in  diameter.  AD  the  larger 
disks  were  crossed  by  striae,  or  were  otherwise  deficient 
in  the  necessary  homogeneity  and  purity. 

Pierre  Louis  Guinand,  a  humble  watchmaker  living 
near  Chaux  de  Fond  in  Neuchatel,  Swiu  . 
zerland,  was  the  first  who  succeeded  in  1u"«m- 
making  marked  progress  in  the  manufacture  of  optical 
flint  glass.  After  making  preliminary  experiment* 
extending  over  seven  years  (1784-90),  and  nothing 
daunted  t>y  their  comparative  want  of  success,  he 
erected  a  furnace  near  Les  Brenets,  and  devoted  most 
of  his  slender  earnings  (then  derived  from  making  the 
bells,  or  rather  gongs,  of  repeating  watches)  to  the  fulfil- 
ment of  his  ambition.  His  persistency,  courage,  and 
selfdenial  recall  forcibly  the  story  of  Palissy.  In  WA 
he  joined  the  optical  establishment  of  Fraunhofer  and 
Utzschneider  and  remained  with  them  about  nine 
years.  During  this  period  extensive  experiments  were 
instituted  with  remarkable  success.  It  is  said  that 
the  disks  for  the  Dorpat  refractor(9.6  inches  aperture, 
with  which  the  observations  of  Wilbelm  Strove  were 
made)  were  manufactured  during  this  period,  though 
the  complete  instrument  was  not  delivered  till  1821 
Fraunhofer  had,  however,  profited  so  fully 
by  the  suggestions  of  Guinand,  and  had  ^°nr 
probably  alBO  so  far  improved  on  the  original 
methods,  tbat  he  afterwards  succeeded  in  producing 
still  larger  object-glasses.  After  Fraunhofer's  death  in 
1826  his  successors  Mere  and  Mahler  carried  out  success- 
fully the  methods  handed  down  to  them  by  Guinand 
and  Fraunhofer,  and  produced  some  large  and  excel- 
lent telescopes,  which  are  hereafter  mentioned.  Mean- 
while Guinand,  having  returned  to  his  native  countrj 
in  1814,  resumed  there  the  manufacture  of  disks  of 
optical  glass,  discovered  a  method  of  removing  strut 
by  breaking  and  reuniting  the  portions  by  heat,  when 
the  glass  was  in  a  plastic  state,  and  eventually  pro- 
duced perfect  disks  up  to  18  inches  in  diameter. 
Most  or  these  he  disposed  of  to  Lereboure  and  Secre- 
tan,  opticians  in  Paris,  by  both  of  whom  some  fine 
object-glasses  were  made.'  Guinand  communicated 
his  secrets  to  his  sons  before  his  death  in  1823.  About 
1829  Bontemps  entered  into  partnership  with  one  of 
the  sonsj  and  another  son  earned  on  his  father's  manu- 
facture in  partnership  with  his  mother.  The  Utter 
firm  was  succeeded  by  Dauget  of  Soleure,  whose  ex- 
hibits of  optical  glass  excited  so  much  attention  at 
the  London  exhibition  of  1851.  About  1848  Bon- 
temps joined  the  firm  of  Chance  Brothers  of  Bir- 
mingham, and  thus  carried  the  secret  of  Guinand  l 
methods  to  England.  It  is  not  a  little  remarkable 
that  the  only  firms  in  the  world  by  whom  large  disb 
of  optical  glass  have  been  produced  trace  their  suc- 
cess to  information  derived  more  or  less  directlv  from 
Guinand.  MM.  Feil  of  Paris,  who  are  direct  descen- 
dants of  Guinand,  and  Messrs.  Chance  Brothers  of 
Birmingham  are  at  the  present  time  the  only  makers 
of  optical  glass  in  disks  of  larger  diameter  than  3D 
inches. 

Instruments,  Etc. 

We  now  proceed  to  give  an  account  of  the  methods 
and  principles  of  construction  of  the  various  kinds  of 
telescopes,  and  to  describe  in  detail  special 

«  See  Wolf.  BiofrxtpMm,  yol.  li.  p.  301.  as 
Astronomy,  pp.  146-147. 
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instruments,  which,  owing  to  the  work  accomplished 
by  their  aid  or  the  practical  advances  exemplified  in 
their  construction,  appear  most  worthy  of  record  or 

•tudy. 

Refracting  Teletcope. 

In  Its  simplest  form  the  telescope  consists  of  a  convex 
■ object-lens  capable  of  forming  an  image  of  a  dis- 
■ '<r'nui.  taut  object  and  of  an  eye-lens,  concave  or  con- 
vex, by  which  tho  imago  so  formed  is  magnified. 
When  the  axis  of  the  eye-lens  coincides  with  that  of  tho 
object-glass,  and  the  focal  point  of  the  eye-lens  is  coincident 
with  the  principal  focus  of  the  object-lens,  parallel  rays  inci- 
dent upon  the  object-glass  will  emerge  from  the  eye-piece  as 
parallel  rays.  These,  falling  in  turn  on  the  lens  of  the 
human  eye,  are 


retina.1  FIjr.  1  shows  the  course  of  the  rays  when  the  eye- 
lea*  is  convex  (or  positive),  Fig.  2  when  the  eye-lens  is 


»oncave  (or  negative).  The  former  represents  Kepler's, 
the  latter  Uppershey's  or  the  Galilean  telescope.*  The 
magnifying  power  obviously  depends  on  the  proportion  of 
the  focal  length  of  the  object-lens  to  that  of  the  eye-lens, 


magnifying  power  =  F/e, 

where  F  is  the  focal  length  of  the  object-lens  and  e  that 
of  the  eye-lens.  Also  the  diameter  of  tho  pencil  of  parallel 
Xamifrin  ru-vs  emerging  from  the  eye-lens  is  to  the 
powir  diameter  of  the  object-lens  inversely  as  the 
magnifying  power  of  the  telescope.  Hence 
•ne  of  the  best  methods  of  determining  the  magnifying 


object-glass  by  the  diameter  of  the  emergent  pencil.  If 
we  desire  to  utilise  all  the  parallel  rays  which  fall  upon  an 
object-glass  it  is  necessary  that  the  fall  penell  of  emerg- 
ing rays  should  enter  the  observer's  eye.  Assuming  with 
Sir  William  Herechel  that  the  normal  pupil  of  the  eye 
distends  to  one-fifth  of  an  inch  in  diameter  when  viewing 
faint  objects,  we  obtain  the  rule  that  the  minimum  magni- 
fying power  which  can  be  efficiently  employed  is  five  times 
the  diameter  of  the  object-glass  expressed  in  inches.  The 
defects  of  the  Galilean  and  Kepler  telescopes  are  due  to 
the  chromatic  and  spherical  aberration  of  the  simple  lenses 
of  which  they  are  composed  (see  Optics,  vol.  xvii.  p.  827 
tq.).  The  substitution  of  a  positive  or  negative  eye-piece 
for  the  simple  convex  or  concave  eye-lens,  and  of  an 
achromatic  object-glass  for  the  simple  object-lens,  trans- 
forms these  early  forms  into  the  modern  achromatic  tele- 
scope. The  Galilean  telescope  with  a  concave  eye-lens 
instead  of  an  eye-piece  still  survives  as  the  modern  opera- 
glass,  on  account  of  its  shorter  length,  but  th 
and  eye-lens  are  achromatic  combinations. 

The  principles  of  an  achromatic  combination  of 
or  lenses  have  been  explained  in  Light  (vol. 
xiv.  pp.  506,  599)  and  further  developed  in  Op-  Achro- 
Tics  (vol.  xvii.  p.  829  tq.).  As  a  lens  may  be  object0 
regarded  as  built  up  of  a  aeries  of  thin  slices  glass! 
of  prisms,  divided  from  each  other  by  planes 
parallel  to  the  axis  of  the  lens,  it  will  be  seen  that,  if 
a  prism  perfectly  achromatic  for  rays  of  two  definite 
wave-lengths,  and  approximately  achromatic  for  all  rays,  can 
be  constructed  by  combining  two  prisms  of  different  kinds  of 
glass,  all  that  is  required  to  produce  an  object-glass  with 
similar  small  chromatic  errors  is  to  combine  a  convex  lens 
of  crown  glass  and  a  concave  one  of  flint  glass  as  in  Fig.  3. 
their  surfaces  being  of  such  curvatures  as  to  form  a  aeries  of 
imaginary  prisms  (such  as  we  have  supposed  an  object-glass 
to  consist  of)  through  any  one  of  which  all  kinds  of  light 
falling  on  the  object-glass  parallel  to  its  axis  will  be  refracted 
Tory  nearly  to  a  common  focus  F.  Accordingly  any  pro- 
posed object-glass  can  be  tested  as  regards  its  optical  condi- 
tions by  tracing  a  ray,"  i.e. ,  calculating  the  point  at  which, 
after  refraction  through  the  two  lenses,  the  ray  so  traced 
will  cut  their  common  axis.  For  the  analytical  solution  of 
this  problem  it  is  necessary  to  assume  that  the  adjacent 
surfaces  of  the  supposed  infinitely  numerous  prismB  form 
together  some  continuous  curved  surface,  which  practi- 
cally is  nearly  spherical.  But  the  actual  differences  between 
the  curves  which  may  be  required  in  certain  conditions  for 
producing  a  perfect  lens  differ  so  slightly  from  true  spheri- 
cal surfaces  that  it  is  impossible  by  any  previously  designed 
mechanical  process  to  predict  whether  the  resulting  figure 
will  be  that  of  a  sphere  or  some  other  curve  very  nearly 
that  of  a  sphere.  The  mathematician,  therefore,  who  dis- 
cusses the  subject  is  compelled  to  adopt  spherical  curves  as 
the  basis  of  his  calculation.   On  this  sssumption  we  may 


of  a  telescope  is  to  measure  the  diameter  of  the 

lescope  has  been  adjusted 
aad  to  divide  the  diameter  of  the 

1  In  the  case  of  short-sighted  persons  the  Image  for  very  distant 
objects  (that  U,  for  parallel  ray*)  is  formed  in  front  of  the  retina  J 
therefore,  to  enable  such  persons  to  see  distinctly,  the  rays  emerg- 
ing from  the  eye-piece  must  be  slightly  divergent ;  that  la,  they 
must  enter  the  eye  as  If  they  proceeded  from  a  comparatively 
near  object  For  normal  eves  the  natural  adaptation  is  not  to 
fccai  for  quite  parallel  rays,  out  on  objects  at  a  moderate  distance, 
sad  practically,  therefore,  most  persons  do  adjust  the  focus  of  a 
teletcope,  for  most  distinct  and  easy  vision,  so  that  the  rays 
«nerpe  from  the  eye-piece  very  slightly  divergent.  Abnormally 
fcbort-slghted  persons  require  to  push  in  the  eye-lens  nearer  to  the 
object-glass,  and  long-sighted  persons  to  withdraw  It  from  the 
adjustment  employed  by  those  of  normal  sight.  It  is  usual,  how- 
ler, In  computations  of  the  magnifying 
the  rays  emerging  from  the  cyc-plcce  w' 
Tiskm  to  be  parallel. 

Mas  Uppershey's  telescope,  with  two  lenses,  inverted  the  ob- 
ject, as  stated  on  p.  147,  It  could  not  have  represented  the  Gall- 
lean  telescope  (Fig.  2)  which  does  not  Invert  the  object.— As.  Ed.] 


power  of  telescopes,  for 
i c n  &d j tm tod  f o r  tlistinct 


then  trace  a  ray  rigidly  through  any  supposed  object-glass 

as  follows.  Let  A,  B,  A',  B'  be  respectively  the  points  where 
the  refracted  ray  produced  would  intersect  the  optical  axis 
after  refraction  at  the  first,  second,  third,  and  fourth  re- 
fracting surfaces  respectively  ;  also  let  a  be  the  first  angle 
of  incidence,  ;-  and  ff  the  refractive  indexes  for  the  crown 
and  flint  lens  respectively  for  a  ray  of  the  wave-length 
whose  course  is  to  be  traced,  r  and  * the  first  and  second 
radii  for  the  crown  lens,  i  and  i'  the  first  and  second  radii 
for  the  flint  lens,  o,  a,  a',  a',  and  b'  auxiliary  angles,  d  the 
thickness  of  the  crown  lens,  d'  the  thickness  of  the  flint 
lens,  A  the  distance  between  the  second  and  third  i 
Then  for  the  intersect  after  refraction  at  the  first 

aln  a  —  -sin  s; 
p 


(A). 


sin  (A) 

for  the  intersect  after  refraction  at  the  second  surface 
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»iDfc-A+<*~d»inA; 
sin  sin  *; 


after  refraction  at  the  third 
sin  a'  (B)-r'-A)"iuAB>; 

8in       Iain  a'  ; 

(A')=(B)  +»*-a':  A'-r-r'.  *in  i 

sin(A  ) 

for  the  intersect  after  refraction  at  the  fourth  surface 
■in       -(A'+     d')  sin  ^2 ; 
sin  p  —  /  sin  6 ; 

The  computation  is  very  much  simplified  when  we  consider 
the  angle  of  incidence  to  be  very  small— *'.«.,  the  point  of 
incidence  very  near  the  optical  axis,  vis., 

A  T'  B     A^d  l' 

By  means  of  these  formnUs  we  can  i 
where  a  ray,  entering  the  i 
will  intersect  the  optical  axis)  for  any  angle 
=  a,  when  for  a  ray  of  that  \ 
fraction  are 

composed,  if  the  radii  of  curvature  of  the 


I  fectly  corrected  in  this  respect.  Having,  therefore,  for  par- 
ticular kinds  of  glass  ascertained  a  good  general  form  of 
object-glass,  it  becomes  only  necessary  for  the  optician  to 
perform  an  approximate  calculation  of  the  curvatures  re- 
quisite to  produce  correction  of  the  chromatic  aberration, 
and  to  t  rust  to  the  process  of  final  figuring  for  correction 
of  the  final  spherical  and  chromatic  aberration.  It  fortu- 
nately happens  that  in  the  rigid  equations  the  terms  which 
express  the  thickness  and  distance  apart  of  the  lenses  in- 
volve only  the  focal  distances  of  central  rays,  and  have 
but  a  sms  II  infl  uence  on  the  ratios  of  the  aberrations  of  the 
lenses ;  and,  further,  they  affect  chiefly  the  focal  length  of 
the  lens,  and  have  a  very  small  influence  on  the  chromatic 
aberration.  Thus  in  the  preliminary  computation  the  op- 
tician may  neglect  the  thickness  of  the  lenses  snd  employ 
the  simple  approximate  formulas  given  under  Optics,  vol 
xvli-  p.  827. 

--1/  /-!'/ 

F  f  V 

where  and-^=-  are  the  dispersive  powers  of  the 

two  kinds  of  glass  for  the  two  rays  which  he  desires  to 
unite,  /  and  /  the  corresponding  focal  lengths  of  the  two 
lenses,  and  P  the  focal  length  of  the  combination.  The  fo- 
cal lengths  of  the  two  lenses  which  secure  the  conditions 
of  achromatism  having  been  thus  computed,  the  radii  of 
curvature  may  be  computed  for  either  lens  by  the  usual 
formula  (see  Lioht,  vol.  xiv.  p.  599) : 


b  we  can  compute  B'  (the  point 
first  surface  of  the  object-class, 
xis)  for  any  angle  of  Incidence 


which  the  value  of 
selected  wave-lengths, 
object-glass  they  may 
which  cannot  be 
It  is  of 


ethod  is  to 
for  rays  of 


unknown  quantities  r,  *,  r' ,  and  r  such  that  fo 
shall  be  satisfied.   The  ordinary  approximate 
find  such  values  of  the  radii  that  B'  is  the  san 
two  different  wave-lengths  when  the  incident  rays  are  nes 
the  axis,  and  for  mean  rays  which  enter  near  the  margi 
of  the  lens ;  but  of  course  this  solution  is  indeterminstu 
and  only  becomes  rigid  when  two  radii  are  assumed.  Thu. 


indeterminate, 
Thus, 

for  any  crown  lens  of  any  radii  of  curvature  it  is  possible 
to  find  a  flint  lens  to  satisfy  these  conditions.  The  rigid 
solution  becomes  one  of  successive  approximation  to  such 
four  conditions  as  the  computer  may  consider  most  desira- 
ble. Herschel  advocates  satisfying  the  terms  depending  on 
the  second  power  of  the  aberration,  Klugel  that  the  refrac- 
tions of  the  rays  should  be  as  small  as  possible ;  or  we  may 
mske  it  a  condition  that  the  second  and  third  surfaces  shall 
have  the  same  radius,  so  that  the  surfaces  may  be  cemented 
together.  The  fourth  condition  is  of  course  the  desired 
focal  length.  But  for  all  practical  purposes  it  is  sufficient 
to  have  placed  the  reader  in  a  position  to  test  the  optical 
conditions  of  any  combinations  that  may  be  proposed,  and 
to  refer  him  to  the  works  mentioned  in  the  subjoined 
note  for,  in  in  feet  the  construction  of  object- 
Practical  glasses  on  paper  is  of  far  higher  interest  as  a 
mathematical  exercise  than  as  a  practical  mat- 
ter. By  a  slight  departure  from  the  spherical 
figure— a  departure  so  minute  that  there  are 
no  mechanical  means  sufficiently  delicate  to  measure  it 
with  certainty— the  optician  may  fail  to  realize  true  sphe- 
rical surfaces,  and  thus  on  the  one  hand  miss  the  fine  defi- 
nition which  bis  calculation  led  him  to  expect,  or  on  the 
other  hand  convert  an  object-glass  which  with  spherical 
curves  would  have  large  spherical  aberration  into  one  per- 

»  Euler,  Dioptrica,  8t.  Petersburg}!.  1767-71  ■  Claireut,  Mtm.  de 
TArad.  frim.,  1757  ;  D'Alembert,  Opute..  vol.  III. ;  Lagrange,  MUeeL 
7burfn..  ill.  2,  p.  152. and  Mem.  Acad.  Beet.,  1778  ;8ehmldt,  Uhr- 
bueh  drr  anaMtMchm  Oplik ;  Santinl,  Teonca  degH  Strumenti  Ottici: 
Klugel,  in  Gilbert's  Ann.  d.  Phyrtk.  xxxiv..  1810,  pp.  266-275  and 
276-291  :  Henehel,  Phil.  7Yoa*.  Soy.  Snc.,  1821,  pp.  222-267:  Llttrow. 
Mem.  R.A.&  (London),  vol.  111.  pp.  285-255:  Robinson.  Mechanical 
Philn»nphy,  art.  "  Teleacope."  vol.  HI.  pp.  403-514  :  Gauss,  "  Ueber 
die  achromallacht'ii  Doppcl-Objective,  In  Llndenau's  Zeiltehr., 
Iv„  1817,  pp.  845-&M.  and  Gilbert  s  .ma.  d.  Phyiik,  lix.  pp.  188-196 ; 
Gauss  In  LonvlUe's  Journal,  1856,  I.  pp.  !M3;  Stelnhell,  Alteon. 


.  XlvUi.,  1851,  col.  225-228.  1111.,  1860,  col.  306-306,  and  1861. 
00).  269-270;  A.  Stelnhell.  Ueber  BerecAnuna  optUcher  OmMrue- 
tionen  i  Carl  Stelnhell,  Repertorium,  III.,  1867,  pp.  430-440.  and  Jtfiin- 
eken  Aknd.  SitM..  1867, 11.  pp.  284-297  :  Stelnhell  (Carl  A.  and  H.  A)., 
OUtingtehe  Xnehrichten,  1865,  pp.  131-148.  211-2M. 


Fio.  4. 


In  the  last  expression,  where  r  and  *  correspond  to  the  radii 
of  curvature,  the  optician  has  an  infinite  range  of  choice. 
He  will  of  course  select  such  a  proportion  of  r  to  •  as  expe- 
rience or  more  elaborate  calculation  has  shown  to  be  favor- 
able. In  the  form  of  object-glass  recommended  by  Sir 
John  Herschel,  as  fulfilling  the  most  favorable  conditions 
for  correction  of  a  spherical  aberration  for  parallel  as  well 
as  nearly  parallel  rays,  the  required  curvatures  for  the  ex- 
terior surfaces  of  the  crown  and  the  flint  lens  were  found 
to  vary  very  slightly  for  a  considerable  range  of  the  ratio 
of  the  dispersive  powers  of  the  crown  and  the  flint  gum 
Assuming  p  (the  mean  index  of  refraction)  to  be  1.542  for 
crown  glass  and  1.585  for  flint  glass,  Herschel  proved  that, 
if  the  radii  in  question  are  taken  to  be  6-72  for  the  crows 
lens  and  1 4.20  for  the  flint  lens  (supposing  the  focal  length 
of  the  desired  combination  to  be  10),  we  have  only  to  com- 
pute the  radii  of  the  second  and  third  surfaces  by  means  of 
the  above  simple  formula}  and  the  measured  dispersive  snd 
refractive  power  of  the  glass  of  the  lenses.  (The  method 
of  determining  y,  etc,  is  given  under  Optics,  vol.  xviL  p. 

826.)  The  form  generally  adopted 
(see  Fig.  4  in  the  best  modern  object 
glssses  is  extremely  si  mple,  via,  as 
equi-convex  crown  lens  and  s  flint 
lens  whose  first  surface  has  the 
same  radius  of  curvature  as  the  war- 
faces  of  the  crown  lens— this  radios 
depending  on  the  focal  length  which  it  is  desired  to  give  to 
the  object-glass.  Since  in  order  to  fulfil  the  conditions  of 
achromatism  the  focal  lengths  of  the  two  lenses  have  to  bs 
proportional  to  their  dispersive  powers  (for  the  rays  which 
it  is  desired  to  unite),  and  as  in  the  two  descriptions  of 
glass  in  question  the  dispersion  of  flint  glass  for  C  to  rayi 
between  F  and  O  is  very  nearly  twice  that  of  crown  glass, 
the  posterior  surface  of  the  flint  lens  becomes  nearly  s  plane 
The  final  correction  for  achromatism  is  made,  if  necessary, 
by  departing  slightly  from  a  plane  in  the  curvature  of  the 
last  surface  of  tho  flint  lens,  and  the  final  correction  for 
spherical  aberration  in  the  figuring  of  the  surfaces.  In  a 
lecture  delivered  at  the  Koyal  Institution  on  2d  April,  1**. 
Sir  Howard  Qrubb,  optician,  of  Dublin,  said : 

*•  A  truly  spherical  curve  Is  the  exception,  not  the  rule.  Wba 
I  tell  you  that  a  sensible  difference  in  correction  for  spheric*! 
aberration  can  be  made  by  half  an  hour's  polishing,  correspond 
ing  probably  to  a  difference  In  the  first  place  of  decimals  In  radii 
of  the  curves,  you  will  see  that  It  is  practically  not  necessary  tr 
enter  upon  any  calculation  for  spherical  aberration.  We  know 
about  what  form  gives  an  approximate  correction  :  we  sdhejv 
nearly  to  that,  and  the  rest  Is  done  by  figuring  of  the  surface  To 
illustrate  what  I  mean  :  I  would  be  quite  willing  to  undertaken 
alterthe  curves  of  the  crown  or  flint  lens  of  any  of  my  objective* 
by  a  very  large  quantity,  increasing  one  and  decreasing  the  other 
so  ss  to  still  satisfy  the  conditions  of  achromatism,  but  introdsc- 
lng  theoretically  a  large  amount  of  positive  or  negative  spherical 
aberration,  and  yet  to  make  out  of  the  altered  lens  an  object  f'»* 

perfectly  corrected  for  spherical  aberration  1  may  remark 

that  it  is  sometimes  possible  to  make  a  better  objective  by  deviat- 
ing from  the  curve*  which  give  a  true  correction  for  spherical 
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tbermrion.  ud  correcting  that  aberration  by  figuring, 
th»n  bj  «rictly  adhering  10  tb«  theoretical  curves.-' 

When  an  object-ghv«  La  designed  for  use  as  an  ordinary 
telescope  it  ia  usual  to  select  for  the  rays  of  dif- 
ferent color  to  be  united  thorn  near  C  and  those 
between  Fand  G.  since  rays  of  lower  and  higher 
lity  produce  a  comparatively  faint  impression  on 
the  teoie  of  sight  In  such  a  telescope  of  any  considerable 
iperture  the  image  of  a  bright  Btar  at  focus  is  surrounded 
by  s  halo  of  blaiah  or  violet-colored  light, — a  defect  which 
it  unavoidable  in  an  object-glass  composed  of  a  crown  and 
flint  lent  on  account  of  the  irrationality  of  their  spectra 
i  LlOHT,  voL  xiv.,  p.  596).  There  seems  to  be  no  doubt  that 
i  are  differently  impressed  by  rays  of  different 
i.1  Thus  two  observers  will  often  have  differ- 
ent opinions  as  to  the  chromatic  corrections  of  the  same 
object-glass :  the  observer  whose  eye  ia  abnormally  sensitive 
to  violet  light  will  pronounce  the  chromatic  aberration 
a rsr -corrected  in  an  object-glass  which  another  will  eon- 
lider  perfect  in  this  respect,  and  me  verm.  Probably  it  is 
partly  owing  to  this  cause  that  the  object-glasses  of 


contraction  gives  the  wave-length  of  the  ray  which  has  the 
same  focus  as  C.  If  the  telescope  has  a  focusing  scale,  we 
can  also  measure  directly  in  this  way  the  change  of  focus 
for  rays  of  different  colors.  The  chromatic  aberration  will 
be  best  corrected  for  the  rays  of  minimum  focus,  and  this 
minimum  focus  should  for  an  ordinary  telescope  correspond 
with  the  brightest  part  of  the  spectrum,  viz.,  with  rays  be- 
tween D  and  E.  A  comparison  of  the  chromatic  correction 
of  object-glasses  by  different  makers  is  given  by  Dr.  Vogel 
(MonaUbtr.  der  Berliner  AjauL,  April,  1880),  obtained  in  the 
manner  just  described. 


Maker. 

Observatory  to  Aperture 
whlch^lnstru-  of  Object- 

Length 

No.  of  Ape r- 
^  turttHu^k 

Schroder.-.. 
Fraunhofer . 

Potsdam. 
Berlin. 

m. 
0.M 
0.207 
0.243 

m. 
6.4 
8.18 
4.881 

18.1 
16.8 
17.8 

Fig.  5,  taken  from  the  above-quoted  paper,  affords  most 
information  as  to  the  cojor-correction  of  i " 
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aberration. 


two.  An  exceedingly  sensitive  method  of  testing  this  cor- 
rection devised  by  Professor  Stokes  is  given 
under  Optics, vol.  xvii.  p.  828.  Another  method, 
due  to  Professor  Harkness  and  first  carried  out 
by  Dr.  Vogel,  is  the  following:  Place  behind 
the  eye-piece  a  direct  vision  prism  (c/.  OPTICS, 
p.  825).  The  image  of  c star  In  the  field  will  then  be  con- 
verted into  a  narrow  spectrum,  which,  if  there  were  no 
chromatic  aberration,  would  when  focused  be  represented 
by  a  faint  colored  straight  line,  uniformly  sharp  and  nar- 
row. But  in  an  ordinary  object-glass  only  two  points  in  the 
spectrum  can  be  perfectly  focused  simultaneously  ;  there- 
fore all  its  other  parts  are  spread  out,  forming  a  colored 
band  of  variable  breadth.  If  we  focus  on  the  brightest  part 
r>t  the  spectrum,  both  its  extreme  ends  become  spread  out 
into  a  more  or  less  trumpet -shaped  form,  enabling  the  ob- 
*rver  to  note  the  range  of  the  spectrum  over  which  precise 
definition  can  be  expected.  The  amount  of  this  extension 
wfll  depend  in  some  degree  on  the  form  of  the  object-glass, 
bat  much  more  (if  the  achromatism  is  fairly  well  cor- 
1)  on  the  irrationality  of  the  spectra  of  the  glass  of 
i  the  lenses  are  composed.  If  we  then  focus,  for  ex- 
ample, on  the  C  line,  we  shall  have  the  band  of  light  con- 
tracted at  C  and  at  another  point  (probably  between  F  and 
G>.  widening  to  a  slightly  trumpet-shaped  form  below  C, 
and  markedly  so  above  O.   This  second  poiut  of  greatest 

1  See  Abney  and  Festlng.  Bakerlan  Lecture,  Phil.  Trant.,  1886 ; 
.  May,  1886,  p.  3JJ. 


three  typical  object-glasses.  The  curves  of  the  diagram 
■how  the  variation  of  the  focal  point  for  rays  of  different 
wave-lengths  in  the  case  of  each  object-glass.  It  will  be 
seen  that  Frannhofer  has  united  the  rays  about  Cwith 
thoseof  wave-length  525  millionths  millimetres,  Orubb  with 
those  about  wave-length  494,  aud  Schroder  about  wave- 
length 463.  The  object-glasses  of  Orubb  and  Schroder  are 
composed  of  modern  glass,  which  is  comparatively  colorless, 
whilst  Fraunhofer's  glass  is  decidedly  green  In  color.  The 
minimum  focus  in  Fraunhofer's  telescope  is  placed  near  D 
(rather  at  wave-length  585'),  because  the  absorption  of  the 
blue  and  violet  rays  of  the  spectrum  by  the  flint  lens  ren- 
ders the  brightest  part  of  the  spectrum  less  blue  than  in  an 
objective  composed  of  modern  glass  by  Chance  or  Feil, 
which  is  nearly  colorless.  This  circumstance  enabled 
Fraunhofer  to  apply  a  very  large  over-correction  for  color, 
— that  is,  to  unite  as  perfectly  as  possible  the  red  and  cen- 
tral part  of  the  spectrum,  and  to  leave  the  outstanding  vio- 
let rays  to  be  in  great  part  absorbed  by  the  color  of  the 
glass.  The  color-corrections  in  the  object-glasses  of  Orubb 
and  Schroder  are  very  different  in  character.  In  Orubb's 
object-glass  t  he  minimum  focus  is  for  rays  of  wave-length 
about  545,  that  of  Schroder's  is  about  wave-length  533, 
which  appears  to  prove  that  Grnbb's  eye  Is  more  sensitive 
to  red  and  Schroder's  to  blue  light.  Also  Grnbb's  object- 
plass  unites  the  red  rays  very  closely  with  the  brightest 
part  of  the  spectrum,  and  leaves  the  blue  and  violet  rays 
outstanding.  Schroder,  on  the  other  hand,  leaves  the  red 
rays  outstanding  in  order  to  unite  the  rays  between  D  and 
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F  more  closely.  The  conclusion  ia  that  to  Grubb's  eye  the 
red  ru y h  would  be  obtrusively  prominent  in  Schroders  tele- 
i  and  that  he  woald  pronounce  the  object-glass  under- 
1 ;  whilat  Schroder's  eye  would  find  the  outstanding 
raya  too  prominent  in  Qrubb'a  telescope,  and  pro- 
nounce it  over-corrected.  The  absolute  amount  of  light  in 
the  secondary  spectrum  in  viewing  the  same  object  depcnda, 
ceteris  paribus,  upon  the  aquare  of  the  aperture;  therefore 
tcleaoopea  of  large  aperture  have  to  be  made  of  greater  pro- 
portional focal  length  than  those  of  small  aperture,  in  order 
to  diminish  the  secondary  spectrum.  Figs,  a,  a,  y,  i  in  the 
diagram  give  the  form  of  the  spectrum  of  a  star  in  Schro- 
der's telescope  for  various  adjustments  of  the  foens;  Figs, 
•'and  /  give  the  corresponding  forms  for  Fraunbofer's tele- 
scope. Fig.  a  represents  the  eye-piece  focused  for  the 
brightest  part  of  the  spectrum ;  Fig.  fl  when  the  red  rays 
and  those  near  Ha  are  simultaneously  focused ;  Fig.  y  when 
the  extreme  red  rays  are  in  focus,  the  corresponding  focus 
being  a  little  below  Hy;  Fig.  i  when  focused  on  Hy. 
When  a  telescope  is  to  be  constructed  for  photographic 
purposes  the  aim  should  be  to  unite,  aa  per- 

aiaSSSta  ob-  *Bctly  118  P088101®! the  n7*  ne»r  that  portion  of 
f^i'liuae*  the  spectrum  which  act  most  powerfully  on 
the  photographic  plate  to  be  employed.  This 
latter  point  baa  been  determined  for  the  various  photo- 
graphic processes  by  Captain  Abney.1  The  results  are 
shown  graphically  in  Fig. 6  for  the  processes  practically  cm 
ployed  at  present  in 
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Visual 

Agl.  acid  or  alka- 
line developer. 

Do.,  short  expos- 
ure. 

AgBr.  acid  or  fer- 
rous cltro- oxa- 
late developer. 

Do.,  abort  expos- 
ure. 

Orange,  AgBr. 

Do.,  short  expos- 
ure. 

Oreen,  AgBr. 

Do.,  short  expos- 
ure. 

Gray,  AgCL 

Do.,  short  expos- 
ure. 

Agl  +  AgBr  +  Ag 
NO,;  wet  plate. 

Agl  +  AgBr,  fer- 
rous oxalate  de- 
veloper. 


To  unite  the  rays  near  Q  or  H  the  angle  of  the  flint  prism 
must  be  diminished;  that  is,  the  focal  length  of  the  flint 
lens  must  be  lengthened  as  compared  with  that  of  an  ob- 
ject-glass of  similar  construction  suited  for  eye  observa- 
tions; and  the  rays  of  greatest  photographic  action  can  be 
united  more  perfectly  than  the  viaible  raya. 
If  an  object-glass  is  composed  of  three  lenses  of  different 
kinda  of  glass  it  is  theoretically  possible  to 
unite  three  instead  of  two  points  of  the  spec- 
trum, besides  improving  the  correction  for 
spherical  aberration.  The  most  important 
practical  applications  of  such  a  system  have  been — (1)  the 
triple  object-glass  of  John  Dollond ;  (2)  the  application  of  a 
convex  crown  glass  in  front  of  an  ordinary  object-glass  in 
order  to  alter  its  chromatic  correction  from  that  best  suited 
for  eye  observations  to  that  best  suited  for  photographic 
observation.  John  Dollond's  object-glass  is  generally  de- 
scribed as  a  concave  flint  lens  between  two  crown  lenses. 
If  the  crown  lenses  are  of  similar  glass,  there  is  no  gain  as 
to  the  correction  of  the  secondary  spectrum  •  it  becomes 
only  possible  to  correct  the  spherical  aberration  more  per- 
fectly. Very  few  telescopes  with  triple  object-glasses  have 
been  made  since  the  days  of  John  Dollond.  Rut  the  great 
and  detrimental  obtrusiveneas  of  the  secondary  spectrum 

I  Proc.  Roy.  Soc.,  vol.  XXxllL  pp.  164-186. 


in  the  large  object-glasses  of  the  present  day  can  b«  di- 
minished in  no  other  way,  unless  very  extreme  foal 
lengths  are  adopted,  or  some  new  kinds  of  gists  that  can 
be  produced  in  large  disks  are  discovered,  in  which  to* 
irrationality  of  their  spectra  is  less,  and  in  which  alio  there 
is  the  necessary  difference  in  the  relation  between  re- 
fractive Index  and  dispersive  power.   The  cost  of  a  triple 
object-glass  would  of  course  be  at  least  50  per  cent  ereaur 
than  that  of  a  double  object-glass ;  but,  on  the  other  band, 
the  extreme  focal  kugth  necessary  for  large  objert-flaaw. 
might  be  considerably  reduced.   Thus  the  cost  saved  k, 
less  heavy  mounting  and  a  smaller  observatory  and  dome 
might  counterbalance  to  some  extent,  if  not  entirely,  the 
additional  cost  of  the  triple  object-glass.    Dr.  Schroder  hat 
constructed  for  the  present  writer  an  exquisite  triple  ob- 
jectrglaaa  (three  different  kinds  of  glass)  of  3i-incb«s aper- 
ture and  only  18-inches  focal  length.  Its  performance  with 
its  highest  eye-piece  of  t-inch  focus  (power  72)  is  most 
admirable.    It  would  probably  be  impossible  to  coustmrt 
large  telescopes  approaching  such  short  focal  length,  bat 
there  is  no  doubt  that  a  large  triple  object-glass  of  10  or  12 
apertures  focus  would  have  an  enormous  advantage  ii 
color  correction,  and  probably  in  spherical  aberration,  over 
a  double  object-glass  of  the  same  aperture  and  mock 
greater  focal  length.    One  peculiarity  of  such  a  triple 
object-glass  is  that  three  points  in  tbe  spectrum  can  hsTe 
the  same  focus,  and  therefore  the  point  of  minimum  foes* 
may  for  the  best  chromatic  adjustment  not  quite  correspond 
with  tbe  focal  point  for  the  brightest  part  ef  the  spertrna : 
but,  obviously,  the  rays  of  the  whole  visible  spectrum  tuy 
thus  be  brought  to  intersect  the  axia  much  more  nearly  si 
the  same  point.   There  will  probably  be  a  far  wider  adop- 
tion of  the  triple  object-glass  in  the  future,  especially  at 
the  greater  intrinsic  brilliancy  of  the  image  in  ahort-focu 
telescopes  is  a  matter  of  high  importance  In  the  spectro- 
scopic and  photographic  processes  of  modern  astronomy 
On  the  subject  of  triple  object-glasses  the  reader  is  referred 
to  an  admirable  paper  by  Professor  C.  8.  Hastings  (Amtt. 
Journal  of  Science  and  Arts  for  December,  1879,  p.  429 1,  which 
exhibits  the  results  to  be  got  from  combinations  of  different 
existing  kinds  of  glass. 

The  following  table  exhibits  the  excess  of  the  focui  for 
any  ray  over  the  true  focus,  the  unit  being  jgtW  of 
focal  length,  in— I.  the  actual  results  of  Dr.  VogeVs  obser- 
vations on  three  existing  object- glasses  already  quoted,  bat 
each  reduced  to  comparison  with  its  true  or  minimum 
focus;  II.  the  theoretically  best  possible  results  from  a 
double  object-glass  consisting  of  Feil's  crown  1219  and 
Fell's  flint  1237,  as  computed  by  Hastings;  III.  the  theo- 
retical results  of  four  different  triple  object-glasses,  capabx 
of  practical  construction,  of  which  details  are  gives  by 
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Prof.  Hastings's  first  condition  in  these  con 
that  the  radius  of  curvature  of  none  of  the  1 
exceed  one-fifteenth  of  the  focal  length.  He  also  neglerti 
the  thickness  and  distance  apart  of  the  lenses,  since  th«* 
affect  chiefly  the  focal  length,  but  do  not  very  materially 
affect  the  difference  of  the  foci  for  different  raya.  The  ex- 
pression for  the  focal  length  F  is  then 


where  ♦=*-,     />",  s'"  are  the  indexes  of  refraction  for  the 


three  kinds  of  glass,  and  n,  n,  .  .  .  r»  the  radii  of  curva- 
ture for  the  Bix  successive  surfaces.    Writing  this  in  the 

♦= (/-DA+(*"-i)B+ry"-i)C, 

we  may  call  A,  B,  and  C  the  curvainre  swsu  of  the  first, 
second,  and  third  lenses  respectively.  The  problem  then 
is  to  And,  for  existing  specimens  of  glass,  values  of  A,  B, 
and  C  no  one  of  which  shall  exceed  30  when  f  =  1.  and 
which  ahall  make  *  independent  of  the  wave-length  of  tbe 
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light  transmitted.  The  resulting  values  of  A,  B,  and  C  for 
tie  Hist  combination  (marked  "  Hastings  1 ")  are 

ABC 
3,47028       7.20827  —8.35472; 

the  orrvatures  are  therefore  very  moderate  and  perfectly 
practicable.    The  constants  for  the  glass  of  the  first  and 
Kcood  leasee  have  been  determined  by  the  author  with 
prat  accuracy  (see  Amer.  Jour.,  vol.  xv.  p.  273).    The  third 
fiias  jg  Frannbofer's  flint  13  (Hastings  i,  misprinted  »  in 
hit  table,  in  Amer.  Jour.,  vol.  xviii.  p.  131),  for  which  the 
mutants  are  given  in  Schumacher's  Attron.  Abkandluug  fur 
143.  If  this  glass  can  be  reproduced  in  large  disks,  as  no 
doubt  it  could  be,  we  have  the  means  of  making  an  object- 
glass  very  superior  to  any  in  existence  and  equally  avail- 
able for  eye  and  photographic  observation.   8uch  an  object- 
glass  eoold  be  made  of  much  shorter  proportional  focus 
than  is  usual  or  possible  in  donble  object-glasses,  not  only 
became  of  the  absence  of  secondary  spectrum  but  also  from 
toe  command  afforded  over  the  spherical  aberration  by  six 
wrfaces.  After  satisfying  the  conditions  of  focal  length, 
the  first  power  of  the  spherical  aberration,  and  two  condi- 
tions of  achromatism,  we  have  still  two  available  arbitrary 
rooditions,  which  may  be  that  n  =  r»  and  r4  —  r».    If  these 
lead  to  convenient  forms,  as  seems  likely  in  the  case  in 
point,  the  whole  may  constitute  a  cemented  lens;  thus  the 
lust  of  light  at  the  interior  surfaces  may  be  eliminated, 
and  the  final  perfecting  of  the  spherical  aberration  be  left 
to  the  figuring  of  the  surfaces. 
In  some  recent  large  double  object-glasses,  especially  those 
of  A  Ivan  Clark,  it  has  been  usual  to  leave  a 
space  between  the  crown  and  the  flint  lens  suf- 
ficient to  afford  access,  through  apertures  in  the 
cell,  for  cleaning  the  inner  crown  and  flint  sur- 
faces, without  risk  of  disturbing  the  lenses 
and  their  centring.1    If  in  Fig.  3  we  imagine 
the  lenses  to  be  considerably  separated  and  through  both 
ttnaes  trace  a  ray  entering  the  crown  lens  parallel  to  and  at 
»  me  distance  from  the  axis,  we  shall  find  that  the  effect  of 
tie  separation  is  to  diminish  the  power  of  the  flint  lens, 
and  therefore  to  change  the  character  of  the  chromatic 
aberration.  Thus  an  object-glass  over-corrected  for  color 
can  be  improved  in  this  respect  by  Increasing  the  distance 
between  the  lenses.   It  has  been  suggested  that  a  telescope) 
can  be  made  suitable  for  both  eye  observation  and  photo- 
graphic purposes  if  means  are  provided  for  increasing  the 
distance  between  the  lenses  without  risk  of  deranging  the 
centring  when  the  telescope  is  to  be  employed  for  photog- 
raphy.  But  the  great  change  that  would  be  necessary  in 
neb  a  ease  cannot  be  brought  abont  consistently  with 
preservation  of  the  perfection  of  the  corrections  for  spheri- 
cal aberration.1 

Any  account  of  the  achromatic  object-glass  would  be  in- 
complete without  reference  to  the  labors  of  the 
Rev.  W.  Vernon  Haroonrt  and  Prof.  Stokes. 
Experiments  in  the  production  of  optical  glass 
were  instituted  by  the  former  in  1834:  and  I 
specimens,  exhibited  at  the  meeting  of  the  I 
British  Association  at  Cambridge  in  1862,  were 
placed  in  the  hands  of  Prof.  Stokes,  who  determined  the 
optical  constants  of  the  numerous  specimens  of  glass  which 
HaKoort  prod  need,  and  indicated  from  these  results  the 
direction  in  which  fresh  experiments  should  be  undertaken. 
It  was  discovered  that  titanic  acid  extends  the  blue  end  of 
thrtpectrum  more  than  corresponds  to  the  dispersive  power 
of  the  glass,  whilst  boracic  acid  has  the  opposite  effect 
t>port  Brit.  A »*>c.,  1871,  p.  38).  At  a  meeting  of  the 
British  Association  at  Belfast  in  1874  a  telescope  was  ex- 
bibited  whose  object-glass  was  constructed  from  Harcourt's 
fUm  by  Sir  Howard  Orubb  of  Dublin.  The  following  is 
Prof,  Stokes's  complete  and  concise  account  of  it. 

"  The  original  Intention  was  to  construct  the  objective  of  a 
p.Vj"pbfttfc  glaaa  containing  a  suitable  percentage  of  titanic  acid, 
»  :.-  .rmtiied  by  a  glaa*  of  terborate  of  lead.  (The  percentage  of 
titanic  acid  was  so  chosen  that  there  should  be  no  Irrationality 
Mapertlon  between  the  titanic  glass  and  the  lerborate.)  As 
&f  curvature  of  the  convex  lens  would  be  rather  severe  If  the 
*boie  convex  power  were  thrown  Into  a  single  lens.  It  was  In- 
<ended  to  use  two  lenses  of  this  glass,  one  in  front  and  one 
Vbind  with  the  concave  terborate  of  lead  placed  between  them. 
"  was  found  that,  provided  not  more  than  about  one-third  of  the 
wnvex  power  were  thrown  behind,  the  adjacent  surfaces  might 
be  made  to  fit,  consistently  with  the  condition  of  destroying  the 
'   las  well  aa  the  chromatic  aberration,   ThlawouM  render 


which  was  rather  liable  to  tarnish.  At  the  tlmeof  Mr.  Harcourt's 
death  two  disks  of  the  titanic  glass  had  been  prepared  which  it 
waa  hoped  would  be  good  enough  for  employment,  aa  also  two 
dinks  of  terborate.  Those  were  placed  In  Mr.  Qrubb'a  hands. 
On  polishing,  one  of  the  titanic  disks  waa  found  to  be  too  badly 
striated  to  be  employed  ;  the  other  waa  pretty  fair.  As  it  would 
have  required  a  rather  severe  curvature  of  the  first  surface  and 
an  unusual  convexity  of  the  last  to  throw  the  whole  convex 
power  Into  the  first  lens,  using  a  mere  shell  of  glaaa  to  protect  the 
terborate,  Professor  Stokes  thought  it  more  prudent  to  throw 
about  one-sixth  of  the  whole  convex  power  into  the  third  or 
crown  glass  lens,  though  at  the  sacrifice  of  an  o&eolufc destruction 
of  secondary  dispersion,  which  by  this  change  from  the  original 
design  might  be  expected  to  be  fust  barely  perceptible.  Of  the 
terborate  disks,  the  leas  striated  happened  to  be  slightly  muddy, 
from  some  accident  In  the  preparation  ;  but,  aa  this  signified  less 
than  the  striae,  Mr.  Orubb  deemed  it  better  to  employ  this  disk. 
The  telescope  exhibited  to  the  meeting  waa  of  about  2%-lnchcs 
aperture  and  '28-lnche*  focal  length,  and  was  provided  with  an 
obJeet-Klaas  of  the  ordinary  kind,  by  which  the  other  could  be 
replaced,  for  contrasting  the  performance.  When  the  telescope 
was  turned  on  to  a  chimney  seen  against  the  sky  or  other  suitable 
object,  and  half  the  object-class  covered  by  a  screen  with  Its 
edge  parallel  to  the  edges  of  the  object.  In  the  case  of  the  ordinary 


objective  vivid  green  and  purple  were  seen  about  the  two  edites, 
whereas  with  the  Haroourt  objective  there  waa  barely  any  per- 
ceptible color.  It  waa  not  of  course  to  be  expected  that  the  per- 
formance of  the  telescope  ahould  be  good,  on  account  of  the 
difficulty  of  preparing  glass  free  from  striss.  but  it  was  quite 
sufficient  to  show  the  possibility  of  destroying  the  secondary 
color." 

An  experiment  to  determine  whether  the  substitution  of 
t:  tan  tic  acid  for  a  portion  of  the  silica  in  ordinary  crown 
glass  would  have  an  effect  similar  to  that  which  had  been 
observed  in  the  phospbatic  series  of  glasses  (vis.,  whilst 
somewhat  raising  the  dispersive  power,  to  produce  a  separa- 
tion of  the  colon  at  the  blue  as  compared  with  the  red  end 
of  the  spectrum,  to  an  extent  ordinarily  belonging  only  to 
glass  of  much  higher  dispersive  power)  was  carried  out  by 
Mr.  Hopkinson  at  the  glass  works  of  Messrs.  Chance  of 
Birmingham  ;  but  it  proved  unfortunately  in  this  combina- 
tion that,  whilst  the  dispersive  power  was  increased,  as  in 
the  phosphatic  glasses,  the  blue  end  of  the  spectrum,  as 
compared  with  the  red  end,  was  not  spread  out  more  than 
in  ordinary  glass  of  like  dispersive  power  {Report  Brit. 
Attoc.,  1875,  p.  26).  It  is  to  be  hoped,  however,  that  makers 
of  optical  glass  will  not  relax  their  efforts  till  astronomers 
shall  be  able  to  obtain  refracting  telescopes  in  which  the 
secondary  spectrum  is  nearly  if  not  quite  eliminated. 
Abbe's  new  optical  glass*  leads  one  to  believe  that  this  hope 
will  soon  be  realised. 

The  addition  of  a  convex  crown  lens  in  front  of  the 
ordinary  object-glass,  to  diminish  the  color- 
correction  and  change  the  minimum  focus  from  A  third  or 
that  for  ray*  between  D  and  E  to  that  for  rays  photo- 
near  Q,  was  first  made  by  Rutherford  of  New  fra^1?lc 
York.  In  this  way  he  altered  his  telescope 
from  one  suited  for  eye  observations  to  one  in 
the  beet  chromatic  adjustment  for  photographic  work.  The 
chromatic  effect  is  the  same  as  increasing  the  convexity  of 
the  crown  lens,  and  by  proper  proportioning  of  the  two 
radii  of  curvature  it  becomes  possible  also  to  conserve,  and 
even  to  further  perfect,  the  destruction  of  spherical  aberra- 
tion. The  great  object-glass  of  36-inches  aperture,  now 
(1887)  under  construction  for  the  Lick  observatory  by 
Messrs.  Clark  of  Boston  (Mass.),  is  to  be  provided  with  an 
additional  crown  lens  for  this  purpose.4 

The  problem  of  making  a  perfectly  achromatic  object- 
glass  has  been  solved  by  Dr.  Blair  (Edin. 
JVjrut..  vol.  iii.  p.  63)  by  employing  fluid  media,  Blair's 
and  he  actually  constructed  an  object-glass  achromatic 
consisting  of  a  plano-convex  lens  and  a  men-  fluid  object- 
iscos  lens,  both  of  crown  glass  with  their  con-  B 
vexities  turned  towards  each  other,  the  space 
between  the  lenses  being  filled  with  hydrochloric  acid. 
Unfortunately  such  combinations  are  practically  useless, 
not  only  on  account  of  unavoidable  leakage,  but  also  be- 
cause currents  are  set  up  in  fluid  lenses  by  changes  of  tem- 
perature, which  correspond  in  effect  with  want  of  homo- 
geneity in  the  flint  lens  in  an  ordinary  object-glass. 

*  See  Saturn,  vol.  xxxtv.  p.  822, 2fith  October.  1886. 
«  For  recent  literature  on  the  secondary  spectrum  in  double 
s,  etc.. 


1  This  arrangement  also  helps  to  equalise  the  temperatures  of 
we  lenses  with  each  other  and  with  the  outer  air. 

'  Quite  recently  Prof.  Stokes  has  suggested  that  to  adapt  a 
*f*seope  to  either  photograph  Ic  or  telescopic  purposes  at  pleasure 
»e  crown  lens  ahould  be  reversible  as  well  as  changeable  as  to 
lltance  with  respect  to  the  flint.  In  this  way  doubtless  the 
jswpsfla  an(i  spherical  aberration  could  be  preserved  for  the 
"  work. 


and  triple  object-glasses,  etc..  see  W.  Schmidt,  Die  Brehuna  da 
Lichtu  in  Glatrrn,  inMx*tmdcrc  d.  nehromat.  und  agonal.  Objrrtiviinte , 
Leipsic,  1874 ;  W.  Harkness,  "  On  the  Color  Correction  of  Achro- 


niatic  Telescopes,"  In  Amer.  Jour,  of  Science  and  Artt,  September, 
1HT9,  pp.  189-196;  0.  H.  Hastings,  "  Triple  Objectives  with  Com- 
plete Color  Correction,"  <6.,  December,  187V,  pp.  429-436  ;  Perty, 
Ueber  die  Qrenxen  der  tichUxtren  Schbpfung  nach  den  jiizioen  LeU- 
tuntjen  der  Mikroikopr  und  Fernr6hre,  Berlin,  1874;  H.  C.  Vogel. 
l*bcr  cine  einfaehe  Mel/tnde  tur  Bettimmuna  tier  Brennpunkte  una 
der  Abyeetchungtkreim  cine*  Pern rohr- Obiectnm  fur  Strahien  von  ver- 
trhiedener  BrechbarbeU:  C.  A.  Young,  r'  The  Color  Correction  of 
Certain  Achromatic  Object-Glaasee,"  In  Amer.  Jour.  Set,  June, 
1880.  pp.  454-458 ;  also  a  review  of  these  papers  by  A.  Satarik, 
VicruifatrKhriJX  der  a*rtmamUci*n  GetdUcha/t,  1882,  pp.  13-89. 
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TELESCOPE. 


Eye-Piecct. 

The  first  substitute  for  the  single  lens  of  the  Galilean  and 
Kepler  telescope*  wu  the  compound  eye-piece 
Invented  by  Kbeita.  Behind  the  convex  eye- 
lens  of  the  Kepler  telescope  he  applied  a  second 
,  consisting  of  two  convex  lensos,  their  dis- 
i  ram  of  their  focal  lengths.  The  principal 
t  was  to  erect  the  inverted  image,  and  thus  to  consti- 
tute the  simplest  form  of  the  day  eye-piece,  or  common 
terrestrial  telescope.  The  next  improvement  was  the  Huy- 
genian  oye-pioce,  which  consists  of  two  convex  lenses  (see 
Fig.  7),— the  "  field-lens,"  that  next  the  object-glass,  having 
its  focal  length  to  that  of  the  "eye-lens"  as  3  to  1:  the 

is  twice  the  focal  length  of  the 


i  the  two. 

in  the  sense  in 

it 

with  colored  fringes,  as  is  the 
Bheita's  eye-piece.   This  is  not 
matic  object-glass,  all  the  central 
in  one  focus,  which  in  the 


with  a  single  lens  or 
as  in 


rays  are 

vpiece  is  a  matter 


for  rays  of  all  colors  on  an  object 
r,  so  as  not  to  form  overlapping 
of  it  on  the  retina.  This  condition  it  is 
wishes  the  "equation  of  achrocnaticity "  of  an 
eye-piece.  An  expression  for  the  magnifying  power  of  a 
t«!r«*eope  provided  with  a  certain  eye-piece  is  formed  in 
seneral  terms  which  involve  the  focal  l*ni<th  of  Its 
tWrdbT 
and,  this  1 


to  vary  by  the  variation  of  the  last- 
>  only,  the  variation  is  equated  to  aero, 
working,  which  even  for  a 


The  algebraic  working,  which  even  for  a  two-«la«s 
piece  is  a  little  complex,  is  given  in  H,  Lloyd's  Tr> 
on  Lifht  and  Pino.  (London,  1831),  and  in  an  elab. 
paper  by  Littrow  in  the  fonrth  volume  of  the  Tram. 


Hoc.  (p.  589).  From  the 
lowing  proposition :  An  eye-glass  of  two 


of  this  is  obvious, 
analysis,  by  inspection  of  the 


The  total  deflection  of  the  light,  to  produce  the 
magnifying  power,  is  equally  divided  between  the  too 
glasses, — the  most  favorable  condition  for  diminishing  UtM 
distortion  which  is  always  perceived  in  looking  obliqurh 
through  a  lens ;  and  the  field  of  view  is  greatly  enlarged  In 
proportion  to  the  site  of  the  eye-lens,  being  such  u  wook 
require,  to  produce  the  same  magnifying  power,  a  single 
lens  of  the  much  greater  semi-diameter  M,  fouud  by  draw 
ing  Q6  parallel  to  qB  and  erecting  bd.  The  inconvenience 
of  this  eye-piece  i  whence  it  is  improperly  termed  a  negi- 
tive  eye-piece)  is  that  the  image,  being  formed  tetweec  iu 
lenses,  undergoes  a  certain  amouutof  distortion  by  the  Se'.d- 
glass,  owing  to  which  equal  linear  portions  of  it  do  not 
correspond  precisely  to  equal  angular  measures  of  the  d.- 
tent  object.  Equal  parts  of  a  micrometer  applied  at  the 
place  of  tho  image,  so  as  to  be  seen  at  the  same  time  through 
the  eye-lens,  will  not  correspond  to  precisely  equal  anruUr 
intervals.  The  common  astronomical  or  posi- 
tive eye- piece,  described  by  Bamaden  (ML  Comet - 
TYewt^  1783),  consista  of  two  plano-convex  or  pottUfi 
lenses  of  equal  lengths,  having  their  convexi-  eye-pie*, 
ties  turned  towards  each  other  and  separated 
by  two-thirds  of  the  focal  length  of  either,  as  in  Fix.  S. 


This  combination  is  placed  behind  the 
the  object-glass,  at  a  distance  AP 
focal  length  of  A.  The 


length  w  lch  places  $t*n*t 
eye-piece  is  not^properly  achromatic^ 

it  has  the  advantage  of  giving  a 


where  AC,  BD  are  the  lenses,  PQ  the  image  which  wonld 
be  formed  by  the  object-glass  alone,  pq  that  really  formed  by 
the  action  of  the  field-glass.  The  object-glass  being  supposed 
achromatic,  a  ray  of  white  light,  as  OC,  going  to  form  the 
image  of  a  point  Q,  will  be  refracted  by  the  field-glass  at  C  to- 
wards the  corresponding  point  q  of  the  new  image,  but  not  as 
asingle  white  ray ;  it  will  be  separated  into  colored  rays,  fol- 
lowing different  courses.  The  red  ray  Cr  being  less  re- 
fracted will  fall  on  a  point  r  of  the  eye-glass 


Flo.  7.— Iluygenlan  eye-piece. 

from  its  centre  B  than  the  violet  ray  Cr,  and  (the  prisma- 
ticity  of  the  lens  increasing  from  the  centre  outwards)  will 
in  proportion  by  the  second  transmission  be  more  bent  aside 
than  the  violet,  and  thus  a  compensation  is  effected,  and 
the  two  rays  finally  emerge  parallel,  their  exact  parallelism 
being  secured  by  the  proportion  of  their  focal  lengths.  The 
Huygentan  eye-piece  possesses  also  other  important  advan- 


quiriog  no  change  of  focus  to  see  the  centre  and  border!  of 
the  field  with  equal  distinctness.    The  erect- 
ing or  terrestrial  eye-piece  was  invented  by  Brecon*  cr 
Dollond.    The  principle  of  its  construction  will  t*rreetn»l 
be  understood  from  Fig.  9.    It  is  convenient  for 
telescopes  of  ordinary  use,  because  it  presents 
a  non-inverted  image  to  the  eye,  although  at  i 
of  light  and  definition. 
For  an  account  of  the  theory  of  the  ct 
spherical  aberration  of  eye-pieces  by  Sir 
George  B.  Airy,  see  Trans.  PhiL  8oc  Aliyoa 
Oamb.,  vol.  ii.  p.  243  and  vol.  ML  p.  61.  eye-pitcf 
The  author's  conclusions  are  the  fol- 
lowing: (1)  To  secure  the  greatest  distinctness  with 
an  eye-piece  of  the  Hnygenian  type,  the  field-Ira* 
Bhouid  1x5  a  meniscus  of  focal  length  3,  the  radii  of 
its  surfaces  11:4,  and  its  convexity  towards  the  ob- 
ject-glass; the  eye-lens  should  be  a  doable  con- 
vex of  focal  length  1,  the  radii  of  its  surfaces  1:S. 
and  its  more  convex  side  towards  the  field-leas. 
The  distance  of  the  lenses  should  be  2.  There 
should  be  a  perforated  diaphragm  at  distance  1  frwn 
the  eye-lens.   If  a  bright  object  appears  yellow  or  a 
dark  one  blue  at  the  edge  farthest  from  the  centrv 
of  the  field,  the  lenses  must  be  brought  a  little 
nearer  together.    (2)  For  an  eye-pie>ce  of  Ramaden  s  typ* 
the  two  lenses  should  be  plano-convex,  of  focal  length  3, 
placed  at  distance  2,  their  convex  surface*  being  turned 
towards  each  other.    (3)  For  an  erecting  rye- piece  of  four 
lenses  the  first  and  fourth  (reckoned  from  the  object-?!** 
towards  the  rye)  should  be  crossed  lenses  of  focal  length  3, 
the  radii  of  their  surfaces  1 : 6,  with  their  convex  surface* 
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towards  each  other.  The  second  lens  should  be  a  meniscus 
<d  foesl  length  4,  the  radii  of  its  surfaces  25  : 11,  and  its 
(•arexity  towards  the  eye.  The  third  lens  should  be  plano- 
> nvex,  of  focal  length  4,  its  plane  side  towards  the  eye. 
The  distance  of  the  centre  of  the  second  lens  from  that  of 
:tcfirst  =  4;  that  of  the  third  from  the  second  =  6 ;  and 
that  of  the  fourth  from  the  third  —  5.13.  If  a  bright  ob- 
ject appears  yellow  or  a  dark  one  bine  at  the  edge  farthest 
from  the  oentre  of  the  field,  the  third  and  fourth  lenses 
.  nasi  be  together  poshed  inwards  towards  the  second  lens. 
In  many  telescopes  constructed  specially  for  star  obser- 
i  only  the  object-glass  is  over-corrected  for  color  and 
for  spherical  aberration  ;  both  these  errors 
l»t  sometimes  be  nearly  eliminated  by  a  properly  con- 
«ructed  Huygenian  eye-piece  (see  Microscope,  vol.  xvi. 
p.  377).  But,  when  a  telescope  if  to  be  used  over  a  consid- 
erable range  of  Held  for  micrometric  measurements,  it  is 
obrioos  that  the  spherical  aberration  should  be  corrected 
by  the  object-glass  alone.  It  is  possible,  however,  to  im- 
i  of  objects  somewhat  in  a  telescope  in 


The  radii  of  curvature  for  a  lens  of  1  inch  (27.07  mm.) 
focal  length  are : 

mm,  mm. 

r    n"a?094ceme  ted  r*"170O  ted 

r,  —  ao  r»  —  «o 

Ft  =  focal  point  of  combination  =  —  9.05  mm.  from  vertex 
of  n;  Ft  =  position  of  observer's  eye  —  — 14.49  mm.  from 
vertex  of  rg. 

The  thicknesses  and  distances  apart  of  the  surfaces  i 


3d 

4th 

5th 
7th 


to  2d  -  0.70 
"  4th  —  8.60 
"  6th  —19.51 
"  6th  —  0.61 
"  8th  —  2.46 


flint  glass, 
crown  glass, 
air, 

flint  glass, 
crown  glass. 

surfaces  is  22.57 


mm. 


The  distance  between  the  plane 
This  form  of  eye-piece  has  been  employed  by  Schonfeld  in 
his  southern  Durcbm  listening,"  and  Dr.  Schroder  has 
made  one  for  the  present  writer  which  gives  a  perfect  field 
4j°  indiameter  on  the  tel  wmj>e of  1*  inches  focal  length  and 


Gregorian 
telescope. 


The  focus 
B  for  par- 


storing  an  eye-piece  somewhat  under-corrected  for  color, 
tod  nee  rerta  ;  but  the  only  satisfactory  plan  is  to  have  both 
•vjtxt-glsas  and  eye-piece  as  free  as  possible  from  both 
chromatic  and  spherical  aberration.  In  order  to  secure  th  is, 
or  s  very  large  field  of  view,  many  forms  of  eye- 
pieoe  have  been  devised.  Achromatic  combinations 
have  been  substituted  in  some  cases  for  the  fleld- 
Wns,  in  others  for  the  eye-lens,  in  others  for  both 
maple  lenses  of  the  Bamaden  eye-piece.  The  best 
of  these  combinations  which  the  pres- 
3  Scbro-  ent  wr'ter  has  tested  and  which  prac- 
fofiblgb  tically  fulfil  all  requirements  of  the 
>>»er  ere-  astronomer  are  due  to  Dr.  Hugo  Schro- 
f  '-<-*■  der,  to  whom  he  is  indebted  for  infor- 
mation as  to  their  construction.  Fig. 
I  represents  Schroder's  high  power  ey< 

for  micrometer 


tial 


Reflecting  TWcasope. 
The  following  are  the  various  forms  of  reflecting 
telescopes.  The  Gregorian  telescope  is 
represented  in  Fig.  12.  AA  and  BB  are 
concave  mirrors  having  a  common  axis 
and  their  concavities  facing  each  other, 
of  A  for  parallel  rays  is  at  F,  that  of 
allel  rays  at  /—between  B  and  F.  Parallel  rays 
falling  on  AA  converge  at  F,  where  an  image  is 
formed;  the  rays  are  then  reflected  from  B  and 
converge  at  P,  where  a  second  and  more  enlarged 
image  is  formed.  Gregory  himself  showed  that, 
if  the  large  mirror  were  a  segment  of  a  paraboloid  of  revo- 
lution whose  focus  is  F,  and  the  small  mirror  an  ellipsoid 
of  revolution  whose  foci  are  F  and  P  respectively,  the  re- 
sulting image  will  be  plane  and  undiatorted.  The 


which  is  admirably  suited 
not  only  because  there  are  only  two  reflecting 
feet  in  the  triple  lens  of  which  it  is  composed, 
bat  also  because  there  is  a  comparatively  large 
distance  between  the  lens  and  the  micrometer 
*cb  when  the  latter  is  in  focus.  This  condition  is 
Then  it  is  desired  to  get  the  best  bright  illumination  of 
(be  wires  in  a  dark  field  (see  Micrometer,  vol.  xvi  p.  258). 
The  triple  lens  is  composed  of  a  dense  fluid  plano-convex 
i  of  soft  crown  glass.  The  radii  of 


soft 


f]  80.026 

!n —36.586  convex 
r»— MM  cones  Ye 
r,  —    «  plane 
n—   •  plane 
n—  80.036  convex 


dense  flint  glass, 
soft  crown  glass. 


are : 


The  corresponding  foci  for  cones  of  different  distance  from 
axis  sa  100.00 ;  zones  12.5  from  axis,  99.81 ;  25 
from  axis,  99.32;  40  from  axis,  93.35;  45  from 
axis,  100.15;  50  from  axis,  101.85.  Thus  the 
aperture  of  the  lens  may  be  half  its  focal 
length  without  any  sensible  defect.  Fig.  11 
represents  Dr.  O.  Schroder's  aplanatic  eye-piece. 
The  glass  employed  is  Dauget's  crown  (C6i)  and 
fiat  (fit).  The  refractive  power  of  crown  is  1.5128  for  D, 


magnifying  power  of  the  telescope  is  > 


0  Sear©- 
■  "i  ipiao- 

Mieeye- 

?l«ee. 


that  of  flint 


both  kinds  of 


FlO.  12  —  Gregorian  telescope. 


formed  at  P  is  viewed  through  the  eye-piece  at  E,  which 
may  be  of  the  Hoygenian  or  Bamaden  type.  The  focal  ad- 
justment is  accomplished  by  the  screw  H,  which  acts  on  a 
slide  carrying  an  arm  to  which  the  mirror  B  is  attached. 
The  practical  difficulty  of  constructing  Gregorian  tele- 
scopes of  good  defining  quality  is  very  considerable,  be- 
cause if  spherical  mirrors  are  employed  their  aberrations 
tend  to  increase  each  other,  and  it  is  extremely  difficult  to 
give  a  true  elliptic  figure  to  the  necessarily  deep  concavity 
of  the  small  speculum.  Short  appears  to  have  systematically 
conquered  this  difficulty,  and  his  Gregorian  telescopes 
attained  great  celebrity.  The  use  of  the  Gregorian  form  is, 
however,  practically  abandoned  in  the  present  day.  The 

— "f'-f.  where  F  and 
e-f-x 

/are  respectively  the  focal  lengths  of  the  large  and  the 
small  mirror,  e  the  focal  length  of  the  eye-piece,  and  z  the 
distance  between  the  principal  foci  of  the  two  mirrors 
(=F/  in  the  diagram)  when  the  instrument  is  in  adjust- 
er viewing  distant  objects.   The  images  are  < 
The  Gassegrsin  telescope  differs  from  i 
rian  only  in  the  substitution  of  a  con- 
vex hyperbolic  mirror  for  a  concave 
elliptical  mirror  as  the  small  speculum. 
This  form  has  two  distinct  advantages :  (1)  if  spheri- 
cal mirrors  are  employed  their  aberrations  have  a 
tendency  to  correct  each  other ;  (2)  the  instrument 
is  shorter  than  the  Gregorian,  ceteris  pariinu,  by 
twice  the  focal  length  of  the  small  mirror.  Fewer 
telescopes  have  been  made  of  this  than  perhaps 
of  any  other  form  of  reflector ;  but  in  compara- 
tively recent  years  the  Cassegrain  has  acquired 
I  importance  from  the  fact  of  its  adoption  for 
I  Melbourne  telescope.   The  magnifying  power  is 


telescope. 


1 
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TELESCOPE. 


by  the  same  formal*  as  in  the  cue  of  thi 

telescope. 

The  Newtonian  telescope  is  represented  in  Fig.  13.  AA  is 
a  concave  mirror  whose  axis  is  aa.  Parallel 

Newtonian,  rays  falling  on  AA  converge  on  the  plane 
mirror  BB,  and  are  thence  reflected  at  right 

angles  to  the  axis,  forming  an  image  in  the  focus  of  the 


eye-piece  E.  The  surface  of  the  large  mirror  should  be  a 
paraboloid  of  revolution,  that  of  the  small  mirror  a  true 
optical  plane.  The  magnifying  power  is  =  Fie,  This 
form  is  employed  in  the  construction  of  most  modern 
reflecting  telescopes.  A  glass  prism  of  total  reflection  is 
sometimes  substituted  for  the  plane  mirror. 

schelian  or  front  view  reflector  is  represented 
in  Fig.  14.   AA  is  a  concave  parabolic  mirror, 
whose  axis  ac  is  inclined  to  the  axis  of  the  tube 
ab  so  that  the  image  of  an  object  in  the  focus  of 
the  mirror  may  be  viewed  by  an  eye-piece  at  £,  the  angle 
bac  being  equal  to  the  angle  oaE.   This  form  was  adopted 
by  the  elder  Herschel  to  avoid  the  loss  of  light  from 


reflection  in  the  small  mirror  of  the  Newtonian  telescope. 
It  has  several  disadvantages.  (1)  The  upper  part  of  the 
observer's  head  must  necessarily  obstruct  some  of  the  rays 
which  would  otherwise  (all  on  the  large  mirror ;  bnt  when  a 
telescope  of  very  large  aperture  is  employed  the  loss  of 
light  thus  occasioned  is  comparatively  insignificant.  More- 
over, disturbance  of  the  air  in  front  of  the  telescope  Is 
created  by  heat  from  the  observer's  head  and  body,  and 
this  is  fatal  to  the  best  definition.  To  avoid  the  latter 
drawback  Sir  John  Herschel  (  Eney.  Brit.,  8th  ed.,  art. 
"  Telescope,"  vol.  xxi.  p.  128)  suggested  the  employment  of 
a  small  right-angled  prism  of  total  reflection  placed  close  to 
the  eye-lens  of  the  eye-piece,  to  permit  the  observer  to 
view  the  image  by  looking  in  a  direction  at  right  angles  to 
the  eye-piece,  and  therefore  at  right  angles  to  the  tube. 
(2)  In  consequence  of  the  tilting  of  the  mirror  aberration 
is  created,  and  this  increases  rapidly  with  increased  tilting. 
The  construction  is  thus  limited  to  telescopes  in  which  the 
proportion  of  aperture  to  focal  length  is  not  too  great.  In 
Herschel's  40- feet  telescope  the  proportion  was  1  to  10,  and 
the  construction  would  hardly  be  applicable  to  modern 
telescopes,  in  which  the  proportion  often  rises  to  1  to  5 
or  6.  Yet,  when  exceedingly  faint  objects  have  to  be 
observed,  this  form  of  telewcope  has  great  advantages. 
Herschel  found  that  some  objects  which  he  discovered  with 
such  an  instrument  could  not  even  be  seen  with  the  same 
telescope  when  nsed  in  the  Newtonian  form.  The  front 
i  view  telescope,  however,  has  hardly  been  at  all  employed 
except  by  the  Herachels.  But  at  the  same  time  none  but 
the  Herachels  have  swept  the  whole  sky  for  the  discovery 
of  faint  nebulse  ;  and  probably  no  other  astronomers  have 
worked  for  so  many  hours  on  end  for  so  many  nights  as 
they  did,  and  they  emphasize  the  easy  position  of  the 
observer  in  using  this  form  of  instrument. 

Construction  of  Object- Glauti. 

first  point  is  the  selection  of  glass  disks  of  suitable 
The  requisites  are  (1)  general  transparency  and 


om  from  mechanical  defects,  such  as  specks,  i 
blea,  etc.;  (2)  homogeneity;  (3)  freedom  from 
internal  strain.  The  disk  being  roughly  pol-  T^.'! 
iahed  on  the  sides,  faults  of  the  first  class  are 
easily  detected  by  inspection.  In  order  to  secure  v*- 
the  maximum  of  light  grasp  for  aperture  it  is  desirable 
that  the  glass  should  be  as  colorless  as  possible;  if  tat 
roughly  polished  disk  is  laid  upon  white  paper  the  amonct 
of  discoloration  can  be  readily  estimated  by  comparing  the 
color  of  the  sheet  as  seen  directly  with  tbat  seen  thrown 
the  glass.  Fraunhofer's  glass  was  far  from  colorless.  Dol- 
lond's  more  colored  still ;  and  we  have  shown  that,  for 
purposes  when  extreme  light  grasp  is  not  an  object,  Ac 
less  transparency  of  such  glass  to  the  blue  rayt  of  the 
spectrum  affords  advantages  for  a  better  correction  of  \l ? 
chromatic  aberration  of  rays  in  the  brighter  part  of  the 
spectrum.  The  amount  of  light  excluded  by  speck*, 
bubbles,  or  even  scratches  is  quite  insignificant;  hot  the* 
blemishes  create  diffraction  phenomena  and  scattered  light 
in  the  field,  which  are  very  injurious  to  the  performance''.: 
the  instrument,  especially  when  faint  objects  are  starch-! 
for  in  the  neighborhood  of  brighter  ones.  It  is  essentu 
for  a  telescope  lens  that  the  glass  should  be  perfectly  homo- 
geneous; that  is,  the  refractive  index  must  be  identical  f  t 
every  part  of  the  disk.  This  can  be  tested  with  extrcnx 
delicacy  by  grinding  the  disk  into  the  form  of  a  leu  tni 
testing  it  by  Tippler's  method,1  described  under  Optic* 
(vol.  xvii.  p.  828).  If  the  disk  is  intended  for  a  ooncsr* 
lens  and  is  already  so  thin  tbat  it  becomes  undesirable  to 
make  it  thinner  at  the  edges  by  converting  it,  in  theflnt 
place,  into  a  convex  lens,  it  may  be  tested  by  placing  on* 
of  its  surfaces  in  contact  with  and  at  right  angles  to  the 
axis  of  a  crown  lens  of  known  perfection,  and  testing  tfc* 
combination  by  Toppler's  method.  If  a  glass  disk  is  net 
properly  annealed — that  is,  if  it  has  been  too 
quickly  cooled,  so  that  the  outer  shell  has 
hardened  before  the  inner  portion — the  finally 

solidified  mass  must  be  in  a  state  of  tension.  Iflce 
that  of  "Rupert's  drops."  Unless  cooled  rm 
gradually  an  optical  disk  would  fly  to  pieces,  hot 
a  very  much  smaller  defect  in  the  annealing  prv 
cess  would  be  fatal  for  refined  optical  purpose! 
Changes  of  temperature  would  produce  ehanr^ 

 'of  curvature,  and  the  leas  would  also  change  ia 

form  when  successive  portions  of  the  straioed 
outer  shell  were  removed  in  the  process  of  grind- 
ing and  polishing.    Fortunately  defects  in  annul- 
ing  are  very  easily  detected  by  means  of  th* 
polariscope.   The  polished  disk  is  placed  in  light 
reflected  from  a  polarizing  surface,  such  as  a  sheet 
of  glass  blackened  at  the  back,  and  examined  with 
a  Nicol's  prism  as  an  analyzer.    If  the  bright  rib- 
and black  cross  (see  Light,  vol.  xiv.  p.  617)  are  visible,  th* 
disk  is  unfit  for  use;  but,  since  few  disks  are  so  perfect!? 
annealed  as  not  to  show  a  trace  of  the  black  cross,  Ml 
aa  show  it  in  no  marked  degree  may  be  safely  employed 
Perfect  annealing  has  now  became  the  most  difficult  por- 
tion of  the  art  of  making  optical  glass,  and  large  dish 
(more  particularly  of  crown  glass)  are  rejected  by  the  opti- 
cian more  frequently  for  defects  in  annealing  than  for  tar 
other  cause. 

Thediaks  having  been  selected,  their  refractive  and  disper- 
sive powers  determined,  and  the  radii  of  curvature  compute 
it  remains  to  convert  the  disks  into  lenses  with  surface  of 
the  required  curvature,  and  to  complete  the  ohject-gl** 
The  work  consists  of  five  distinct  operations — (1)  rough 
grinding  by  a  revolving  tool  supplied  with  sand  and  water  . 
(2)  fine  grinding  with  emery;  (3)  polishing  with  oxide  of 
iron,  rouge,  or  putty  powder,  the  grinder  being  faced  with 
fine  cloth,  satin,  paper,  or — best  of  all — pitch ;  (4)  centritj 
(5)  figuring  and  testing.  These  processes  are  essentially "' 
a  technical  character,  and  can  only  be  familiar  to  those  wh* 
practice  the  art.  The  details  would  be  out  of  place  her 
but  are  well  described  in  a  lecture  delivered  by  Sir  How- 
ard Grubb  at  the  Royal  Institution,  6th  April,  1886.  " - 


Hon  of 
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printed  in  Nature,  27th  May,  1886. 

Construction  of  Specula. 

The  composition  of  metallic  specula  in  the 
differs  very  little  from  that  used  by  Sir  Isaac 
Newton.    Many  different  alloys  have  been  sug- 
gested, some  including  silver,  nickel,  tine,  or 
arsenic;  but  that  which  has  practically  been 
found  best  is  an  alloy  of  four  equivalents  of  copper 
of  tin,  or  the  following  proportions  by  weight:  copper  H 
tin  117.a   8uch  speculum  metal  is  exceedingly  hsrd  sad 
brittle,  takes  a  fine  white  polish,  and  when  protected  from 
>  has  little  liability  to  tarnish.   The  process  of  casus* 

» Poog.  Anna!.,  cxxxl,  1867. 
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tad  an  Dealing,  in  the  case  of  the  specula  of  the  great  Mcl- 
ioartie  telescope,  was  admirably  described  by  Dr.  Robinson 
a  P%iL  Tratu.,  18tiy,  vol .  clix.  p.  135.  Shaping;,  polishing, 
ud  figuring  of  specula  are  accomplished  by  methods  and 
>>U  precisely  similar  to  those  employed  in  the  construe* 
two  of  lenses.  The  reflecting  surface  is  first  ground  to  a 
spherical  form,  the  parabolic  figure  being  given  in  the  final 
prncea  by  regulating  the  siae  of  the  pitch  squares  and  the 
itroce  of  the  polishing  machine.  The  process  of  testing  is 
identical  with  that  of  an  object-glass. 

Soon  after  Lieblg's  discovery  of  a  process  for  depositing  a 
iltoofpare  metallic  silver  upon  glass  from  a  salt  of  silver  in 
lulntion,  Stcinhoil  (Gum.  Univ.  d'  Augtburg,  24th  March,  1856), 
tad  later,  independently,  Foucault  ( Cample*  Rendu*,  vol. 
ilir.,  February,  1857),  proposed  to  employ  glass  for  the 
<  a  1  .i  of  telescopes,  the  reflecting  surface  of  the  glass  spec- 
Jam  to  be  covered  with  silver  by  Lieblg's  procem.  These 
fiirer-on-glass  specula  are  now  the  rivals  of  the  achromatic  I 
v|«*cope,  and  it  is  not  probable  that  many  telescopes  with 
net*!  specula  will  be  made  in  the  future.   The  best  specu- , 
lam  metal  and  the  greatest  care  are  no  guarantee  of  free- 
i*<>m  from  tarnish,  and,  if  such  a  mirror  is  much  exposed, ' 
u  it  must  be  in  the  hands  of  an  active  observer,  frequent 
•■(ohthing  will  be  necessary.    This  involves  refiguriug, 
*l>ich  is  the  most  delicate  and  costly  process  of  all.  Every 
I  me,  therefore,  that  a  speculam  is  repolished,  the  future ' 
vulity  of  the  instrument  is  at  stake;  its  focal  length  will 
[<Mbably  be  altered,  and  thus  the  value  of  the  constants  of 
Me  micrometer  also  have  to  be  redetermined.    Partly  for] 
'■\em  reasons  the  reflecting  telescope  with  metallic  mirror 
>M  never  been  a  favorite  with  the  professional  astronomer, 
*ad  hat  found  little  employment  out  of  England.    In  Eng- 
Uad,  in  the  hands  of  the  Herschels,  Bosae,  I  la  swell,  and  De  la 
hi  it  has  done  splendid  service,  but  in  all  these  cases  the 
vtroaotner  and  the  instrument-maker  were  one.1   The  sil* 
"r-on-glass  mirror  has  the  enormous  advantage  that  it  can 
k«  resilvered  with  little  trouble,  at  small  expense,  and  with- 
out danger  of  changing  the  figure.  Its  chief  work  has  been 
done  in  the  hands  of  Draper  and  Common,  who  were  the  en- 
tioeen,  if  not  the  actual  constructors,  of  their  own  instru- 
ments.  Glass  is  lighter,  stiffer,  less  costly,  and  easier  to 
«ork  than  speculum  metal.   The  silvered  mirrors  have  also 
«>tue  advantage  in  light  grasp  over  those  of  speculum  metal, 
though,  aperture  for  aperture,  the  former  are  inferior  to  the 
modern  object-glass.    Comparisons  of  light  grasp  derived 
from  small,  fresh,  carefully  silvered  surfaces  are  sometimes 
men  which  lead  to  illusory  results,  and  from  such  experi- 
ments Foucault  claimed  superiority  for  the  silvered  specu- 
lam over  the  object-glass.  But  the  present  writer  has  found  ! 
from  experience  and  careful  comparison  that  a  silvered 
mirror  of  12-inches  aperture  mounted  as  a  Newtonian  tele- 
rape  (with  a  silvered  plane  for  the  small  mirror),  when  the 
<arfaets  are  in  lair  average  condition,  is  equal  In  light  grasp 
to  »  first-rate  refractor  of  10-inches  aperture,  or  area  for  area 
m  2  :  3.  This  ratio  will  become  more  equal  for  larger  sixes 
o  account  of  the  additional  thickness  of  larger  object- 
i  and  the  consequent  additional  absorption  of  light  in 


tortal  in  its  simplest  form  consists  of  sn  axis  parallel  to  the 
earth's  axis,  called  the  "  polar  axis ;"  a  second  axis,  at  right 
angles  to  this,  called  the  "  declinatiou  axis" ;  and  a  tele- 
scope fixed  at  right  angles  to  the  latter.    In  Fig.  15  AA  is 


Mounting  of  Telescope*. 

The  proper  mounting  of  a  telescope  is  hardly  of  less  im- 
w  portance  than  its  optical  perfection.  Freedom 

ifiooooe*  ^rom  tremor,  ease  and  delicacy  of  movement, 
facility  of  directing  the  instrument  to  any  de- 
fired  point  in  the  heavens,  are  the  primary  qualifications. 
Oar  limits  forbid  an  historical  account  of  the  earlier  en- 
>i  cavort  to  fulfil  these  ends  by  means  of  motions  in  altitude 
tod  azimuth,  nor  can  we  do  more  than  refer  to  mountings 
*ach  at  those  employed  by  the  Herschels,  or  those  designed 
\v  Lord  Boase  to  overcome  the  engineering  difficulties  of 
mounting  his  huge  telescope  of  6  feet  aperture.  Both  are 
abundantly  illustrated  in  most  popular  works  on  astronomy, 
*ad  it  seems  sufficient  to  refer  the  reader  to  the  original 
'l«^^ptious., 

We  pass,  therefore,  directly  to  the  equatorial  telescope, 
'-aturtal    *--e  instrument  par  excellence  of  the  modern  ex- 
tra-meridian astronomer,  and  relegate  to  the 
-tfttcw  Transit  Circle  (g.v.)  a  description  of  those  mount- 
fop  in  which  the  telescope  is  simply  a  refined  substitute 
for  the  tights  or  pinnies  of  the  old  astronomers.   The  equa- 


'  [The  prise  of  2500  francs  ode  red  by  the  Acidemia  dea  Sciences 
■  rnace  for  a  tatUfactory  method  of  silvering  mirrors  was 
•»t.-ded  to  M.Lenoir.  His  process  was  to  silver  the  glass  by  means 

f  tirtiric  acid  and  am  monlacal  silver  nitrate  ami  then  expose 
»to  a  weak  solution  of  double  cyanide  of  mercury  and  potas- 
«JMi.  Then  fine  doc-dust  Upowdered  over  the  surface  to  reduce 
m  Quicksilver  of  the  cyanide  and  thus  form  a  brilliant  silver 
uutlram  on  the  glaat  —  AM.  Eo.l 

JHenchel.  Iti3.  Trans.,  17%,  vol.  lxxxv.  p.  847 ;  Rosas,  Phil. 
JW,  lag),  p.  503,  and  1861,  p.  681. 


Fio.  IS.— Equatorial  telescope. 

the  polar  axis;  the  telescope  is  attached  to  the  end  of  the 
declination  axis  ;  the  latter  rotates  in  bearings  attached  to 
the  polar  axis,  and  concealed  by  the  telescope  itself.  The 
telescope  is  counterpoised  by  a  weight  attached  to  the  op- 
posite end  of  the  declination  axis.  The  lower  pivot  of  the 
polar  axis  rests  on  a  cup  bearing  at  C,  the  upper  pivot  upon 
a  strong  metal  casting  MM,  attached  to  a  stone  pier  S.  A 
vertical  plane  passing  through  AA  is  therefore  in  the  me- 
ridian, and,  when  the  declination  axis  is  horizontal,  the 
telescope  moves  in  the  plane  of  the  meridian  by  rotation  on 
the  declination  axis  only.  Thus,  if  a  graduated  circle  BB 
is  attached  to  the  declination  axis,  together  with  the  neces- 
sary microscopes  or  verniers  V,  V  for  reading  it  (see 
Transit  Circle),  so  arranged  that  when  the  telescope  Is 
turned  on  the  declination  axis  till  it  is  parallel  to  A  A  the 
vernier  reads  0°  or  00°,  and  when  at  right  angles  to  AA  90° 
or  0°,  then  we  can  employ  the  readings  of  this  circle  to 
measure  the  polar  distance  or  declination  of  any  star  seen 
in  the  telescope,  and  these  readings  will  also  be  true  (apart 
from  the  effects  of  atmospheric  refraction)  if  we  rotate  the 
instrument  through  any  angle  on  the  axis  AA.  Thus  one 
important  attribute  of  an  equatorially  mounted  telescope  is 
that,  if  it  is  directed  to  any  fixed  star,  it  will  follow  the 
diurnal  motion  of  that  star  from  rising  to  setting  by  rota- 
tion of  the  polar  axis  only.  If  we  further  attach  to  the 
polar  axis  a  graduated  circle  DD,  called  the  "  hoar  circle," 
of  which  the  microscope  or  vernier  B  reads  0*  when  the 
declination  axis  is  horizontal,  we  can  obvionsly  read  off  the 
hour  angle  from  the  meridian  of  any  star  to  which  the  tele- 
scope may  be  directed  at  the  instant  of  observation.  If  the 
local  sidereal  time  of  the  observation  is  known,  the  right 
ascension  of  the  star  becomes  known  by  adding  the  observed 
hour  angle  to  the  sidereal  time  if  the  star  is  west  of  the 
meridian,  or  subtracting  it  if  east  of  the  meridian.  8ince 
the  equatorial  is  unsuitable  for  such  observations  when 
great  accuracy  is  required  (see  Transit  Circle),  the  decli- 
nation and  hour  circles  of  sn  equatorial  are  employed  not 
for  determination  of  the  right  ascensions  and  declinations 
of  celestial  objects,  but  for  directing  the  telescope  with  ease 
and  certainty  to  any  object  situated  in  a  known  position, 
and  which  may  or  may  not  be  visible  to  the  unaided  eye,  or 
to  define  approximately  the  position  of  an  unknown  object. 
Further,  by  causing  the  hour  circle,  and  with  it  the  polar 
axis,  to  rotate  by  clockwork  or  some  other  mechanical  con- 
trivance at  the  same  angular  velocity  as  the  earth  on  its 
axis,  but  in  the  opposite  direction,  the  telescope  will  auto- 
matically follow  a  star  from  rising  to  setting. 

Equatorial  mountings  msy  be  divided  into  five  types. 
(A)  The  pivots  or  bearings  of  the  polar  axis  are  _____  . 
placed  at  its  extremities.  The  declination  axis  equatorhiht 
rests  on  bearings  attacked  to  opposite  sides  of 
the  polar  axis.  The  telescope  is  attached  to  one  end  of  the 
declination  axis,  and  counterpoised  by  a  weight  at  the  other 
end,  as  in  Fig.  15.  (B)  The  polar  axis  is  supported  as  in 
type  A  ;  the  telescope  is  placed  between  the  bearings  of  the 
declination  axis  and  is  mounted  symmetrically  with  respect 
to  the  polar  axis;  no  counterpoise  is  therefore  requisite. 
(C)  The  declination  axis  is  mounted  on  the  prolongation 
of  the  upper  pivot  of  the  polar  axis ;  the  telescope  is  placed 
at  one  end  of  the  declination  axis  and  counterpoised  by  a 
weight  at  the  other  end.  (D)  The  declination  axis  is 
mounted  on  a  forked  piece  or  other  similar  contrivance  at- 
tached to  a  prolongation  of  the  upper  pivot  of  the  pslar 
axis;  the  telescope  is  mounted  between  the  pivots  of  the 
declination  axis.  (E)  The  eye-piece  of  the  telescope  is 
pissed  in  the  upper  pivot  of  the  polar  axis ;  a  portion  or 
the  whole  of  the  axis  of  the  telescope  tube  coincides  with 
the  polar  axis.  Mountings  of  types  A  and  B— that  is,  with 
a  long  polar  axis  supported  at  both 
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the  "English  mounting,"  and  types  C  and  D,  in  which 
the  declination  axis  is  placed  on  the  extension  of  the 
upper  pivot  of  the  polar  axis,  are  called  the  "  German 
mounting,"  from  the  first  employment  of  type  C 
by  Frannhofer.    A  description  of  some  of  the  best 
examples  of  each  type  will  illustrate  their  relative 
advantages  or  peculiarities. 

Fig.  15  may  be  taken  as  a  practical  example  of 
the  earlier  equatoriala  as  made  by 
Type  A.  Troaghton  in  England  and  afterwards 
by  Gambey  for  various  Continental 
observatories.  In  the  Phil.  Tran*.  for  1824  (part 
3,  pp.  1-412)  will  be  found  a  description  by  Sir 
John  Herschel  and  Sir  James  South  of  the  equa- 
torial telescope  which  they  employed  in  their 
measurements  of  double  stars.  The  polar  axis 
was  similar  in  shape  to  that  of  Fig.  15  and  was 
composed  of  sheets  of  tinned  iron.  In  Smyth's 
celebrated  Bedford  telescope  the  polar  axis  was  of 
mahogany.  Probably  the  best  example  of  this 
type  of  mounting  applied  to  a  refractor 
is  that  made  by  the  elder  Cooke  of 
York  for  Mr.  Fletcher  of  Tarnbank  ; 
the  polar  axis  is  of  cast  iron  and  the 
mounting  very  satisfactory  and  convenient,  but  un- 
fortunately no  detailed  description  has  been  pub- 
lished. In  recent 
years  no  note- 
worthy refrac- 
tors have  been 
mounted  on  this 
plan  ;  but  type  A 
has  been  chosen 
by  Ornbb  for  the 
great  Melbourne 
reflector,  with 
marked  inge- 
nuity of  adapta- 
tion to  the  pecu- 
liar requirements 
of  the  case.  Fig. 
16  shows  the 
whole  instrument 
on  a  small  scale, 
and  Fig.  17  repre- 
sents part  of  it  on  a  larger  scale,  the  upper  part  of  the 
tube  and  polar  axis  being  omitted.  The  figures  show  the 
telescope  directed  to  the  pole,  the  hoar  circle  being  set  6* 
from  the  meridian.  The  polar  axis  consists  of  a  hollow 
cone  C  (Fig.  17)  of  cast-iron  bolted  to  a  hollow  cast-iron 
cube  H,  to  the  lower  side  of  which  is  attached  a  short 
steel  axis  carrying  the  driving  sector  EF  and  the  hour 
circle  B,  and  terminating  in  the  lower  pivot  of  the  polar 


partly  spherical  on  its  lower  side,  bearing  in  a  correspond- 
ingly  shaped  annulus,  formed  to  receive  it  in  the  cut-iroe 
block  which  is  attached  to  the  pier.    This  arrangement  en- 


i. 
I 


Fig.  16. — Melbourne  reflector. 


Flo.  17.— Section  of  Melbourne  reflector. 

ables  the  bell-metal  cushion  to  take  its  own  position  when 
the  direction  of  the  polar  axis  is  slightly  changed  in  proeeH 
of  adjustment.  The  pressure  of  the  pivot  on  its  bearinp. 
iu  the  direction  at  right  angles  to  the  polar  axis,  ii 
relieved  by  the  sector  A,  which  is  forced  up  by  tbe 
screw  d  acting  through  lamina;  of  steel  springs.  The  »d 
pressure  of  •  upon  its  bearings  is  relieved  byaweixbt 
The  friction  of  the  upper  pivot  is  relieved  by  a 


Fio.  18.— Greenwich  equatorial. 

axis.  This  pivot  a  is  terminated  by  a  piece  of  chilled  cast  i  pressed  up  against  it  by  the  action  of  two  weights.  In  tb» 
iron  polished  flat  on  its  lower  face,  which  face  revolves  in  way,  although  the  moving  part  of  the  telescope  WWfP 
contact  with  a  piece  of  bell  metal,  flat  on  its  upper  and  1 18,170  lb,  it  can  be  turned  with  a  pressure  of  121  B>,  sctiag 
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it  a  radian  of  20  Oct.  The  driving  sector  EF  is  5  feet  in 
radius;  its  circular  rim  is  accurately  toothed  to  fit  a  square 
threaded  endless  screw  K,  which  is  turned  by  the  driving 
clock.  A  toothed  wheel  attached  to  H  and  acted  on  by  a 
:  .iinn  connected  with  a  hand-wheel  affords  an  easy  means 
of  getting  the  instrument  in  hour  angle,  or  moving  the  tele- 
trope  quickly  in  right  ascension.  The  telescope  is  clamped 
by  iron  hands  to  the  strong  cast-iron  cradle,  which  is  cast 
with  and  forms  one  extremity  of  the  declination  axis.  The 
counterpoise  U  is  attached  to  the  other  extremity.  There 
a  an  elegant  arrangement  for  diminishing  the  friction  of 
toe  declination  axis,  which  our  limits  do  not  permit  us  to 
describe,  and  the  means  for  clamping  and  giving  slow  motion 
in  declination  do  not  require  special  notice.  The  reader  is 
referred  for  a  fuller  description  to  Phil.  Tram.,  1869,  pp. 
127-161.  The  telescope  is  of  the  Cnssegrain  form,  the  mir- 
rur  having  a  4-feet  aperture  and  30 J -feet  focal  length. 
The  best  existing  examples  of  type  Bare  Airy  s equatorial 

at  Greenwhich,  the  equatorial  at  Liverpool 
TvpeB.       (also  designed  by  Airy),  and  tho  photographic 

equatorial  recently  erected  at  the  Paris  observ- 
itory.  The  polar  axis  of  the  Greenwich  equatorial  consists 

of  six  iron  tubes  arranged  no  a*  to  form  two 
JJSEffif    tr'au8"11'ar  braced  beams  connected  by  very 
'  strong  elliptical  wheels  of  cast  iron,  which  carry 

the  upper  and  lower  pivots  of  the  polar  axis.  These  tubes 
*re  shown  in  section  at  the  points  T,  Fig.  18,  which  repre- 
sent* a  section  through  the  declination  axis  in  tho  plane  of 
the  equator  when  the  telescope  is  directed  to  a  star  at  the 
equator  (for  the  general  arrangement  of  the  mounting,  see 
Fig.  19).  The  driving  circle  is  6  feet  in  diameter,  and  turns 
freely  on  the  lower  pivot  of  the  polar  axis,  under  the  action 
of  the  driving  clock.  The  hour  circle  is  graduated  on  the 
driving  circle,  and  may  be  set  to  show  sidereal  time  during 


Fig.  19.— Grubb's  telescope  for  Greenwich. 

th-  whole  of  a  night's  work  ;  thus  the  observer,  in  order  to 
direct  the  instrument  on  a  particular  object,  has  only  to  set 
u  index  connected  with  the  polar  axis  to  the  star's  right 
Mcension  upon  the  hour  circle,  without  the  trouble  of  com- 
puting the  hour  angle  at  the  instant  of  observation.  This 
eonrenient  arrangement  was  first  introduced  by  Airy.  The 
*hoie  mounting  is  very  massive,  but  very  inconvenient  to 
<ue  when  a  great  many  different  objects  have  to  be  examined 
<>•  the  same  night;  but  on  account  of  its  freedom  from 
tra&QT  and  the  excellence  of  its  driving  clock  it  should  be 
'try  suitable  for  prolonged  study  of  a  single  object  or  for 
taf  photographic  exposures.1  Quito  recently  Sir  Howard 
„  Grubb  has  signed  a  contract  to  make  a  telescope 

EL>m    °'  28-inchea  aperture  and  28-feet  focal  length,' 
Metope     which  is  to  be  substituted  for  the  present  tele- 
scope by  Men  &  Son  of  I2i-inches  aperture  and 
l>ket  focus.   Fig.  19  is  engraved  from  a  photograph  of  the 

;  $<*  the  detailed  account  In  Qrenwrich  Obtrrtxitumt,  i«w. 
This  object-glass  will  have  the  shortest  proportional  focal 
wnrui  of  any  yet  constructed  of  aperture  exoeedlng  16  Inches 
Vol  XXin.— liw 


model  of  the  original  polar  axis.  The  model  was  prepared 
to  illustrate  the  manner  in  which  the  new  telescope  is  to  be 
mounted,  and  we  are  indebted  for  the  picture  to  the  kind- 
ness of  Mr.  Christie,  astronomer  royal.  The  object-glass 
will  be  actually  outside  the  dome  when  the  telescope  is 
pointed  near  the  zenith  or  near  the  horizon.  The  dew- 
cap,  not  shown  in  the  model,  will  be  always  outside  the 
dome,  and  it  is  not  impossible  that  this  arrangement  may 
tie  favorable  to  good  definition,  except  in  case  of  high  wind. 
When  the  telescope  is  not  in  use  the  dew-cap  slides  back- 
wards on  four  rails  parallel  to  the  axis  of  the  telescope,  and 
the  whole  is  housed  in  the  position  shown  in  Fig.  19.  The 
spectroscope  is  used  at  right  angles  to  the  telescope  tube,  a 
right-angled  prism  of  total  reflection  being  interposed  in 
the  converging  cone  of  rays  near  the  focus.  This  prism 
can  be  turned  180°  ami  an  eye-piece  inserted  on  the  opposite 
side  from  the  spectroscope  for  observations  near  the  zenith 
or  horizon,  otherwise  the  eye  end  would  be  too  near  the 
floor  or  northern  pier.' 

A  figure  of  the  new  photographic  telescope  erected  at  the 
Paris  observatorv  may  be  seen  in  Suture,  13th 
May,  1886.  The  object-glass  is  by  MM.  Paul  ^SiftSt 
and  I*rosper  Henry,  the  mounting  by  M.  Gau-  escape] 
tier.  Here  A iry's  braced  tubes  are  replaced  by 
hollow  metal  beams  of  triangular  shape  (as  for  the  Liver- 
pool equatorial).  The  hour  circle  has  two  toothed  circles 
cut  upon  it,  one  acted  upon  by  a  screw  attached  to  the  pier 
and  driven  by  tbe  clock,  the  other  by  a  second  screw  at- 
tached to  the  polar  axis,  which  can  be  turned  very  slowly 
by  a  handle  in  the  observer's  hand.  Thus  a  very  slow 
movement  can  be  given  to  the  telescope  in  right  ascension, 
independently  of  the  clock.  Slow  motion  in  declination 
can  be  communicated  by  a  screw  acting  on  a  long  arm, 
which  can  be  clamped  at  pleasure  to  the  polar  axis  by  a 
convenient  handle-  An  oblong  metallic  box, 
fitted  with  pivots,  whose  bearings  are  attached 
to  the  triangular  beams,  forms  the  tube  for  two 
parallel  telescopes;  these  are  separated  through- 
out their  length  by  a  metallic  diaphragm-  Tho 
chromatic  aberration  of  the  object-glass  of  one 
of  these  telescopes  is  corrected  for  photographic 
rays,  and  the  imago  formed  by  it  is  received  on 
a  highly  sensitive  photographic  plate.  The  other 
telescope  is  corrected  for  visual  rays  and  its 
image  Is  formed  on  the  plane  of  the  spider  linos 
of  a  filar  micrometer.  The  peculiar  form  of  the 
tube  is  eminently  suited  for  rigid  preservation 
of  the  relative  parallelism  of  the  axes  of  the  two 
telescopes,  so  that,  if  a  certain  selected  star  is 
retained  in  bisection  by  two  intersecting  wires 
in  the  micrometer,  by  means  of  the  driving  clock, 
aided  by  small  corrections  given  by  the  observer 
in  right  ascension  and  declination  (required  on 
account  of  irregularity  in  the  clock  movement, 
error  in  astronomical  adjustment  of  the  polar 
axis,  or  changes  in  the  star's  apparent  place  pro- 
duced by  refraction),  the  image  of  a  star  will 
continue  on  the  same  spot  of  the  photographic 
plate  during  the  whole  time  of  exposure-  Ex- 
quisite photographs  of  star  clusters,  double  stars, 
the  moon,  and  planets  have  been  obtained  by 
MM.  Henry,  and  they  are  the  most  eloquent 
testimony  to  the  optical  perfection  of  the  object- 
glass  and  the  efficiency  of  the  mounting.  They 
show  also  that  we  are  entering  upon  a  new  era  in 
practical  astronomy,  in  which  photography  is  des- 
tined to  play  a  leading  part.  The  Henry  photo- 
graphic object-glass  is  of  13.4  inches  aperture  and  ouly  10 
apertures  in  focal  length.  Tbe  "  guiding  telescope  "  is  of 
91-inches  aperture  and  nearly  12-feet  focus.  The  photo- 
graphic object-glass,  notwithstanding  its  small  proportional 
focal  length,  covers  a  field  of  2|°  in  diameter  with  perfect 
precision. 

Many  more  telescopes  have  been  made  of  type  C  than  of 
any  other,  and  it  is  now  almost  exclusively  em- 
ployed for  the  mounting  of  modern  refractors. 
Its  essential  features  are  (1)  a  comparatively 
short  polar  axis  and  (2)  a  cross-head  attached  to  the  exten- 
sion of  the  upper  pivot  of  the  polar  axis,  to 
carry  tho  bearings  of  the  declination  axis.  Fig.  Dorpat 
20  shows  the  Dsjrpat  refractor,  the  chef  d'aeuvre  refractor. 

The  following  table  gives  the  focal  length  In  apertures  of  the 
largest  existing  refractors : 

Vienna  telescope  (Grubb)  27-ln.aperture.fbcal  length  15.R  apertures 
Wwhington"     (Clark)  26        "  1&0 
Pulkowa     "     (Clark)  30        "  "  180 

I  '  These  inconvenient  conditions  are  imposed  by  the  dimensions 
of  the  existing  dome  and  may  lead  to  accidents  in  practice. 
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of  Frannhofer,  and  the  first  equatorial  of  any  importance 
that  was  provided  with  clockwork.  AA  is  the  polar  axis, 
B  the  hoar  circle  graduated  on  the  face  and  read  by 
the  veruier  V.   C  is  the  driving  clock,  which  tarns  an 


of  Strove  results  were  obtained  by  it  which  In  com- 
bined quality  and  quantity  had  never  before  been  reached 
in  micrometric  research.  Its  success  was  such  that  the  type 
of  Fraunhofer's  telescope  became  stereotyped  for  mxar 


Fio.  20.— Dorpat  refractor. 

endless  screw  S,  that  gears  in  tho  toothed  edge  of  the  cir- 
cle B.  D  is  the  cross-head  supporting  at  ita  extremities  the 
bearings  of  the  declination  axis.  The  wooden  telescope 
tabe  rests  in  a  strong  cradle  FF  of  cast  brass,  which  is 
screwed  to  a  flange  on  one  end  of  the  declination  axis;  the 
declination  circle  EE,  which  is  attached  to  ita  opposite  end, 
serves  to  clamp  the  instrument  in  declination  to  the  arm 
O.  H  is  a  weight  acting  on  a  lever  which  presses  the 
wheels  it  (one  only  seen  in  tho  figure)  against  tbe  upper 
pivot  of  the  polar  axis  in  order  to  relieve  tbe  friction  of 
that  pivot  on  its  bearing.  Tbe  counterpoise  W  balances  the 
tube  about  the  polar  axis.  M,  M  are  counterpoise  weights 
which  act  on  levers  m,  «n,  whose  fulcra  are  universal  joints 
at  n  attached  to  the  cradle.  These  weights  aerve  to  coun- 
terpoise the  longer  end  of  tbe  tube  and  to  check  ita  flexure. 
QQ  is  the  finder,  a  small  telescope  whose  axis  is  parallel  to 
the  great  telescope  ;  having  a  low  magnifying  power  and  a 
large  fleld  of  view,  it  serves  to  direct  the  large  telescope  I 
to  any  object  seen  in  the  sky,  which  otherwise  would  be  i 
difficult  to  find  in  the  comparatively  limited  field  of 
the  large  telescope.  The  stand  TTT  is  of  oak.  The 
instrument  is  described  in  detail  by  8truve  (Betehrei- 
bung  det  auf  der  Stemicarte  «u  Dorpat  btdndlichen  atone* 
Refractor*  von  Fraunhoftr,  Dorpat,  1825,  fol.).  The  in- 
strument was  an  enormous  advance  upon  all  previous 
telescopes    for   micrometric    research.     In   the  hauds 


Flu,  21.— Cooke's  equatorial. 

Kirs  not  only  by  his  successors  but  tbrooxhoat 
rmany.  When  twelve  years  afterwards  Strove 
ordered  the  15-inch  refractor  for  the  new  olaerw 
toryat  Pulkowa,  the  only  important  change  nude 
by  Fraunhofer's  successors  was,  at  Struve's  saxr+ 
tinn .  the  substitution  of  a  stone  pier  for  the  w  •>'-  -' 
stand  in  the  original  instrument. 

Both  the  Dorpat  and  the  Pulkowa  refractor  ut 
defective  in  rigidity,  especially  in  right  ssceaiioo. 
The  declination  circle  is  most  inconvenient  of 
access,  and  slow  motion  in  declination  can  only  be 
effected  when  tho  instrument  is  clamped  by  i 
long  and  inconvenient  handle,  so  that  practically 
damping  in  declination  was  not  employed.  The  slow 
motion  in  right  ascension  is  defective,  being  accomplUb<J 
in  the  Dorpat  refractor  by  changing  the  rate  of  the  dock, 
and  in  the  Palkowa  refractor  by  a  handle  which  «b«o 
asod  affects  very  injuriously  the  rate  of  tbe  clock  for 
tho  time  being.  Struve's  skill  as  an  observer  was  such  thai 
he  used  to  complete  the  bisection  on  the  fixed  wire  of  the 
micrometer  by  a  pressure  of  the  finger  on  the  side  of  tbe 
tube, — a  method  of  proved  efficiency  in  such  hands,  but 
plainly  indicative  of  the  want  of  rigidity  in  tbe  instrumt-ct 
and  of  the  deficiency  of  the  slow  motions  (see  Micsokktel 
vol.  zvi.  p.  252).  The  driving  circle  is  also  much  toowu'l, 
so  that  a  very  slight  mechanical  freedom  of  the  screw  in 
the  teeth  involves  a  large  angular  freedom  of  the  teletype 
in  right  ascension,  whilst  its  position  at  the  lower  end  of  i 
too  weak  polar  axis  tends  to  create  instability  in  right  as- 
cension from  torsion  of  that  axis.  Strange  to  say,  the 
wooden  tube  has  till  very  recently  retained  its  place  in  fist1 
man  mountings. 

About  1840  a  great  advance  was  made  in  the  right  direc- 
tion by  the  Repsolds  of  Hamburg  in  the  equa- 
torial mounting  of  tho  Oxford  heliometer.  Oiforf 
Tho  driving  circle  was  greatly  increased  in  helioinettr 
diameter,  and  placed  at  the  npper  end  of  the 
polar  axis,  and  both  the  polar  axis  and  the  declination  m  ' 
were  made  much  stronger  in  proportion  to  the  mass  of  th« 
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iartroment  they  were  destined  to  carry.    ( A  figure  of  this  ( tion  of  the  box  to  be  changed  for  adjustment  of  the 


instrument  is  given  in  the  Oxford  Obtervatumt 
Cbtfert       forieSO.)    About  1850  Thomas  Cooke  of  York 
<qattorUL    began  hi*  career  as  the  maker  of  equatorial 
telescope*,  and  gave  a  new  character  to  the 
German  mounting.    Fig.  21  represents  a  typical  equatorial 


inclination  of  the  polar  axis.  The  strong  cross-head  C, 
supporting  the  bearings  of  the  declination  axis,  is  of  cast- 
iron,  bolted  to  a  flange  on  the  upper  pivot  of  the  polar  axis. 
Fraunhofer's  cradle  and  wooden  tube  are  abolished,  and  in 
their  place  is  a  cast-iron  cylindrical  tube  D,  flanged  at  both 


uu  or  asttjsa  mr 

Fig.  22.— Grubb'i  27-lnch  refractor  (Vienna). 

of  bis  design.  A  strong  cast-iron  pillar  is  substituted  for 
Fnwnhofer's  stand.    On  the  semi-cylindrical  top  of  the 


Fio.  24.— Dr.  Engelmann'a  8-inch  refractor. 


ends  and  also  at  the  point  where  it  is  bolted  to  ■ 
corresponding  flange  on  the  end  of  the  declination 
axis,  all  three  flanges  being  cast  in  one  piece  with 
the  central  tube;  the  rest  of  the  tube  consists  of 
two  slightly  tapered  brass  cylinders  bolted  by  strong 
flanges  to  the  central  tube  D.  The  handle  F  clamps 
the  arm  H  to  the  cross-head  C  at  pleasure,  and 
slow  motion  in  declination  is  communicated  by  the 
handles  at  E  and  O.  Two  circles  at  K  and  M  are 
attached  to  the  upper  part  of  the  polar  axis.  To  one 
of  these  motion  is  communicated  by  the  tangent 
screw  at  M  (turned  by  the  clock  N  acting  on  teeth 
cat  at  the  edge  of  the  circle.  The  other  is  a  gradu- 
ated hour  circle  read  by  two  opposite  microscopes, 
one  of  which  is  seen  at  P.  The  endless  cord  hanging 
down  and  holding  a  sliding  ring  at  Q  is  employed 
to  give  slow  motion  in  right  ascension,  iu  some 
instruments  by  moving  the  frame  of  the  driving 
screw  in  the  direction  of  the  axis  of  the  screw,  in 
others  by  moving  differential  wheels  which  accel- 
erate or  retard  the  velocity  of  rotation  of  the  driving 
screw  without  affecting  the  rate  of  the  clock.  The 
declination  circle  RR  is  attached  to  the  farther  end 
of  the  declination  axis  and  is  inconvenient  of  access. 
Cooke's  stand  is  admirable  for  its  symmetry  and  sim- 
plicity of  design,  its  just  apportioning  of  strength, 
and  a  general  rigidity  with  suitability  of  means  to 
ends. 

It  is  not  a  little  curious  that  the  obvious  improve- 
ment of  transferring  the  declination  circle  as  well  as 
pi     rata  the  cast-iron  box  A  A,  which  contains  at  its  i  the  declination  clamp  to  the  telescope  end  of  the  declination 
upper  and  lower  extremities  the  bearings  of  the  polar  axis,   axis  was  so  long  delayed ;  we  can  ascribe  the  delay  only  to  a 
Iumode  of  connection  with  the  pillar  permits  the  inclina- 1  desire  to  retain  the  declination  circle  as  part  of  the  counter- 
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We  believe  that  the  first  important  equatorial*  in 
the  declination  axis  was  read  from  the  eye  cud  were 
the  15-inch  by  Grnbb  and  the  6-inch  by  Cooke,  made  for  the 
observatory  of  Lord  Crawford  (then  Lord  Lindsay)  at  Dan 
Echt  (Aberdeenshire)  abont  1873.  The  plan  is  now  almost 
universally  adopted.  Telescopes  of  such  dimensions  can  be 
conveniently  directed  to  any  object  by  the  circles  without 
the  observer  being  under  the  necessity  to  climb  a  special 
ladder.  But  when  much  larger  instruments  are  required 
the  hour  circle  becomes  inaccessible  from  the 
Great  floor  and  means  have  to  be  devised  for  reading 

Vienna  both  circles  from  the  eye  end.  This  was  first 
telescope.  accomplished  by  Orubb  in  the  great  refractor 
of  27- inches  aperture  which  ho  constructed  for 
the  Vienna  observatory,  represented  in  section  in  Fig.  22. 
The  observer's  eye  is  applied  to  the  small  telescope  K,  which 
(by  means  of  prisms  numbered  1,  2,  3,  4)  views  the  vernier 
attached  to  the  cross-head  simultaneously  with  the  hour 
circle  attached  to  the  upper  end  of  the  polar  axis.  Light 
to  illuminate  the  vernier  aud  circle  is  thrown  from  the 
lamp  L  upon  prism  4  by  the  prisms  6  and  5.  Prism  1  is  in 
the  axis  of  the  declination  circle  and  always  reflects  rays 
along  that  axis,  whatever  the  position  of  the  telescope  may 
be,  whilst  the  prisms  2,  3,  4,  5,  and  6  arc  attached  to  the 
cross-head  and  therefore  preserve  their  relative  positions 
to  each  other.  Through  the  eye-piece  of  the  bent 1  tele- 
scope E'  another  hour  circle  attached  to  the  lower  end  of 
the  polar  axis  can  be  seen;  thus  an  assistant  is  able  to 
direct  the  telescope  by  a  handle  at  H  to  any  desired  hour 
angle.  A  slight  rotatory  motion  of  the  telescope  E  on  it* 
axis  enables  the  vernier  of  the  declination  circle  to  be  read 
through  prism  1.  The  leading  features  of  this  fine  instru- 
ment represent  those  of  all  Grubb's  large  telescopes.  The 
mode  of  relieving  the  friction  of  the  declination  axis  is 
similar  to  that  employed  in  the  Melbourne  telescope  and  in 
the  account  of  the  Vienna  telescope  published  by  Grubb. 
The  end  friction  of  the  polar  axis  is  relieved  by  a  ring  of 
conical  rollers  shown  in  section  beside  the  principal  figure. 

From  this  point  we  must  condense  further  description 
into  critical  remarks  on  a  few  typical  modern  instruments. 

(1)  Telescope*  of  Moderate  Site  for  Micro/metric  Research 
only. — Fig.  23  shows  the  mounting  of  the  8-inch  refractor, 
of  9-feet  focal  length,  at  the  private  observatory  of  Dr. 
Engelmann,  Leipsic.  Tho  object-glass  is  by  Messrs.  Clark  of 
Re  olds'  Cambridge,  Mass.,  the  mounting  by  the  Repsolds 
email  of  Hamburg.  The  declination  circle  reads  from 
equatorial,    tho  eye  end,  and  four  haudles  for  clamping  and 

slow  motion  in  right  ascension  and  declination 
are  situated  near  the  observer's  hands.  The  tube  is  of 
sheet  steel,  light,  stiff,  and  free  from  tremor.  The  eye  end 
carries  the  micrometer  with  an  illuminating  apparatus 
similar  to  that  previously  described  under  Micrometer, 
vol.  xvi.  p.  258  tq.,  Figs.  16,  17,  20,  and  21.  The  lamp  near 
the  eye  end  illuminates  the  field  or  the  wires  at  pleasure, 
as  well  as  the  position  circle  of  the  micrometer  and  the 
declination  circle ;  a  separate  lamp  illuminates  the  hour 
circle.  An  excellent  feature  (see  Fig.  24)  is  the  short  dis- 
tance between  the  eye-piece  and  the  declination  axis,  so 
that  the  observer  has  to  follow  the  eye  end  in  a  compara- 
tively small  circle;  another  good  point  is  the  flattening  of 
the  cast-iron  centre-piece  of  the  tube  so  that  the  flange  of 
the  declination  axis  is  attached  as  near  to  tho  axis  of  the 
telescope  tube  as  is  consistent  with  free  passage  of  the  cone 
of  rays  from  the  object-glass.  For  purposes  of  micromerric 
research  with  the  ordinary  micrometer  this  instrument  is 
the  most  elegant,  satisfactory,  aud  useful  that  we  know,  as 
was  shown  by  the  exceedingly  accurate  observations  of  the 
minor  planets  Victoria  and  Sappho  for  solar  parallax,  by 
Galle's  mothod  (see  Parallax,  vol.  xviii.  p.  254),  made 
by  Dr.  Engelmann  in  1882.  The  substitution  of  small  iu- 
caudescent  electric  lamps  for  the  oil  lamps  would  be  an 
improvement. 

(2)  Telacope*  of  Moderate  Size  for  General  Purpose*. — Tho 
Grubb's       modern  equatorial  should  for  general  purposes 

be  capable  of  carrying  spectroscopes  of  con- 
siderable weight,  so  that  the  strength  of  the 
axis  and  the  rigidity  of  the  instrument  gen- 
erally have  to  be  considerably  increased.  Grubb  has  real- 
ised our  ideas  of  what  such  an  instrument  should  be  in 
an  equatorial  of  6- inches  aperture  which  he  has  recently 
made  for  the  royal  observatory  at  the  Cape  of  Good  Hope. 
The  principal  features  are  its  great  strength  and  rigidity, 
with  special  precautions  to  ensure  preservation  of  the  in- 
strumental declination.  The  observations  of  Victoria  and 
Sappho  in  1882  revealed  the  great  deficiency  of  most  modern 
equatorials  in  this  respect.  That  is  to  say,  if  a  star  near 
the  meridian  is  first  made  to  run  along  the  measuring  web 

prisma  are  employed  at  the 
'  )  rays. 


of  the  micrometer,  the  clockwork  then  set  in  action,  and 
the  star  brought  back  to  the  centre  of  the  field  by  the  slow, 
motion  handle  in  right  ascension,  it  will  be  found  that  the 
perfection  of  the  bisection  is  no  longer  preserved.  Thu*  at 
most  observatories  the  measures  of  difference  of  declination 
when  tho  clockwork  was  employed  were,  far  inferior  to 
those  made  with  the  telescope  at  rest.   The  reason  tctou 
to  be  that  in  moat  equatorials  the  lower  pivot  is  cylindrical, 
and  enters  an  ordinary  cylindrical  bearing  which  cannot 
bo  a  perfect  fit.    Also  the  cross-head,  telescope,  counter- 
poise, etc.,  generally  together  overbalance  the  polar  axis 
abont  the  upper  bearing,  so  that  the  lower  pivot  preset 
upwards  in  its  bearing,  and  its  rotation,  under  the  action 
of  the  clock  or  slow  motion  coupled  with  the  friction  «f 
the  surfaces,  gives  rise  to  a  small  rolling  freedom  which 
creates  the  errors  in  question.    In  this  telescope  the  bum 
pivot  is  of  steel,  made  slightly  conical,  and  carefully  groeni 
to  fit  a  long  conical  bearing,  in  which  it  would  work  very 
tightly,  or  even  jam,  but  for  spring  pressure  brought  tj> 
bear  on  its  lower  hardened  flat  end,  which  relieves  the 
]  greater  part  of  the  thrust ;  and  the  polar  axis  is  accurately 
|  balanced  about  its  upper  bearing  by  a  weight  at  the  lower 
end  of  the  polar  axis,  so  that  the  thrust  is  exactly  in  ti. 
axis  of  the  cone.   The  upper  pivot  (4  inches  in  diameter 
(  is  also  of  steel,  finished  with  the  same  care  as  that  of  l 
transit  circle,  so  that  the  telescope  rotates  with  the  pnri- 
sion  of  a  meridian  instrument.   Unusual  rigidity  has  al*> 
been  given  to  the  declination  clamping  arms,  and  the  new 
slow  motion  in  declination  is  by  far  the  best  yet  contrived ; 
'  it  is  a  recent  invention  of  Grubb's,  and  is  described  below 
'  in  bis  own  words.    The  eye  end,  suitable  for  heavy  aprc- 
I  troscopes,  etc.,  is  fitted  to  the  butt  end  of  the  telescope  by 
i  bayonet  joints  and  tightening  screws,  so  that  it  can  beex- 
j  changed  for  a  micrometric  eye  end  with  almost  a*  little 
trouble  as  the  exchanging  of  an  eye-picoe.   The  illumina- 
tion of  the  circles  and  the  micrometer  iB  by  electric  incan- 
descent lamps.    The  instrument  may  be  adjusted  to  any 
i  latitude  and  is  probably  the  most  practical  and  serviceable 
I  equatorial  niado.    The  subjoined  description  of  the  new 
slow  motion  in  declination  is  taken  from  Proc  &  AsVL&r, 
1886,  p.  107. 

"  The  slow  motion  arrangements  usually  used  In  equatorial!  art 
of  either  of  two  forms,  vis.,  (a)  an  endless  screw  working  istoa 
I  sector  or  portion  of  a  toothed  circle  of  long  radius,  or  (6)  a  are* 
applying  or  pushing  directly  against  an  arm,  that  arm  being  kept 
in  contact  with  the  screw  by  a  spiral  or  some  other  form  of  spr.c< 
having  a  considerable  range  of  motion.  The  first  <o|  po*«M 
the  disadvantage  that,  however  carefully  made,  it  U  impost^ 
It  is  quite  free  from  '  loss '  or  '  back  lash ' ;  and  consequently  th-? 
position  of  the  telescope  is  not  perfectly  determinate  in  derlina 
tion,  which  fault  is  inconvenient  when  delicate  measure* 
required.  The  second  (6)  has  practically  no  'back  laah,'a**print 


Fto.  25. 

keeps  the  arm  in  perfect  contort  with  screw,  but  it  ha*  thejja- 
advantage  that,  whatever  range  of  motion  is  required,  the  ipruu 
must  be  capable  of  working  through  the  same  range ;  coosr 
quently  the  spring  will  be  much  stronger  In  action  at  oae  e- ■ 
of  the  range  than  the  other,  unless  it  be  made  very  Ion*  in***- 
in  which  case  its  action  Is  uncertain  and  unpleasant  To  remwj 
these  defects  the  author  [Orubb]  has  devised  the  following,  wtr.  n 
possesses  th»  advantages  of  both:  ABCD  (rig.  25)  U  aporU  ,<w 
the  arms  attached  to  telescope,  or  cradle,  on  which  is  plants  u« 
block  (6),  forming  the  bearing  of  the  screw.  The  nut  i»>  i* 
form  of  a  ball  working  in  a  socket  on  the  extremity  of  the  clamp- 
arm  EFO.  A  short  stiffspring  (8)  is  attached  to  this  cUmpara. 
bearing,  not  directly  against  any  part  of  other  arm.  but  aga.  •  -■ 
end  ofa  second  screw  of  same  pitch  as  the  main  screw.  u>»  i 
1  of  which  (oo)  is  toothed  on  edge,  and  works  into 
equal  slre<m>)on  main  screw.  The  point  of  this  accooa  sere  . 
therefore,  advances  as  much  in  one  direction  as  the  frame  aiki 
is  carried  in  other,  according  as  the  milled  head  b;  turned  .  sw 
I  consequently  the  point  of  the  screw  does  not  sensibly  jraryw 
i  position  with  respect  to  the  clamp-arm  EFO.  A  short  son I 
can  therefore  be  used,  and  the  disadvantage  above 
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This  form  of  alow  motion  could  bp  applied  with  advantage 
l»  toe  rifrfat  ascension  also,  and  prohablv  to  tho  separation 
of  the  segments  of  heliometera. 
(I)  Of  large  equatorial*  we  name  first  the  great  refractor 
at  Washington  of  26-inches  aperture  and  32i- 
■SEorlaN    tn'x  focal  length.1    Th.  mounting  upiH-ars  to 
wSl"i|Tiiii  ^*  unworthy  of  the  well-known  excellence  of 
iri-twope.      the  object-glass.    T.>  illuminate  the  microme- 
ter au  assistant  is  required  to  hold  a  lamp  in 
kit  band.   No  convenient  means  are  provided  for  illumi- 
nating the  declination  axis;  and  in  order  to  point  the  tele- 
mas  in  declination  the  following  elaborate  process  has  to 
be  performed : 

"The  Instmment  la  brought  Into  the  meridian  and  set  hy  the 


*iw  within  a  degree  by  mean.*  of  coarse  divisions  painted 
wj  the  edge  of  the  declination  circle.  These  divisions  are  ren- 
drrta  visible  by  lighting  one  or  two  of  the  gas  burners  of  the 
some,  and  viewed  by  the  astronomer  with  an  opera-glass.  Then 
tniadstant  mounts  by  a  ladder  to  a  high  platform  snd  holds 
t(%*  lamp  near  the  vernier,  and  the  fine  setting  is  accomplished 
w  ths  observer  seated  In  the  observing  chair,  the  declination 
tUnip  snd  slow-motion  screw  being  convenient  to  his  hand."— 
[WaAiagtom  Otucrvotions,  1874.  Appendix  L,  p.  33). 

Tie  polar  and  declination  axes  arc  of  steel,  only  7  inches 
in  diameter  at  the  thickest  point,  and  the  driving  arc, 
which  is  far  too  small,  is  placed  at  the  lower  end  of  this 
slender  axis.  There  must  thus  be  considerable  liability  to 
tremor  in  right  ascension.  However  well  the  instrument 
msy  act  in  specially  practiced  hands  with  an  excellent 
fUrk's  micrometer  (art.  Micrometer,  vol.  xvi.  p.  25-1  \ 
th*  instrument  must  be  considered  wanting  in  the  rigidity 
sad  convenience  which  a  modern  equatorial  should  possess. 
In  his  official  report  on  the  instruments  of  European  nhnjsjt 
vstories  Newcomh  defends  the  want  of  solidity  and  con- 
veaience  of  this  instrument  as  compared  with  the  Vienna 
kl*eone,  because  its  smaller  axes  ( notwithstanding  Grubb** 
in ti- friction  arrangements)  permit  it  to  turn  more  easily 
snd  the  mounting  to  be  of  far  simpler  design.  But  at  tho 
time  of  Newcomb's  visit  tho  Vienna  telescope  had  not  been 
brought  into  work,  and  cannot  have  been  in  proper  work- 
ing order  if  the  motion  in  decliuatiou  was  so  stiff  as  ho 
assrribea  it;  at  least  when  the  present  writer  tested  the  in- 
strument in  Dublin  that  motion  was  surprisingly  easy. 


I  centre  to  its  extremities,  and  bolted  by  very  powerful 
flange*  to  a  strong  short  cast-iron  central  tut*-"  in  which, 
J  as  in  Dr.  Fnglcmaun's  telescope  (Fig.  23),  the  attach- 
ment to  the  flange  of  the  declination  axis  is  placed  aa 
close  as  it  can  be  t<>  the  axis  of  the  tube  without  inter- 
fering with  rays  converging  from  tho  object-glass  to  any 
point  in  the  field  of  view.  A  new  feature  in  this  instrument 
is  the  platform  at  the  lower  end  of  the  polar  axis,  where  an 
assistant  can  view  the  hour  circle  by  one  eye-piece  and  the 
declination  circle  by  another  (looking  up  the  perforata*! 
polar  axis",  and  where  he  can  also  set  the  telescope  to  any 
hour  angle  hy  one  wheel,  or  to  any  declination  by  a  second, 
with  the  greatest  ease.  The  observer  at  the  eye  end  can  also 
read  off  the  hour  ami  declination  circles  and  communicate 
quick  or  slow  motions  to  the  telescope  both  in  right  ascen- 
sion and  dirliuation  by  conveniently  placed  handles.  The 
eye  end  present*  an  appearance  too  complicated  to  be  figured 
here  ;  it  has  a  micrometer  and  its  illumination  for  the  posi- 
tion circle,  a  micrometer  head,  and  a  bright  or  dark  field* 
clamps  in  right  ascension  and  declination  and  quick  and 
slow  motion  in  the  same,  a  finder,  microscopes  for  reading 
thehourand  declination  circles,  an  illuminated  dial  show- 
ing sidereal  time  and  driven  by  a  galvanic  current  from 
the  sidereal  clock,  and  counterweights  which  can  be  re- 
moved when  a  spectroscope  or  other  heavy  appliance  is 
added.  All  these,  although  making  up  an  apparently  com- 
plicated apparatus,  are  conveniently  arranged  and  are  all 
necessary  for  the  quick  and  easy  working  of  so  large  an  in- 
strument. We  have  the  authority  of  Otto  Strove  for  stating 
that  in  practice  they  are  all  that  can  be  desired.  There  is 
in  this  instrument  a  remarkably  elegant  method  of  reliev- 
ing the  friction  of  the  polar  axis.  Let  A  A  (Fig.  27)  be  a 
section  of  the  polar  axis;  it  is  then  easy  to  adjust  the 
weight  1*  of  the  circles,  etc.,  attached  to  its  lower  end  so 
that  the  centre  of  gravity  X  of  the  whole  moving  parts  of 
the  instrument  shall  be  in  the  vertical  ( VV)  of  a  line  pass- 
iug  through  the  apex  of  the  hollowed  flange pq  at  q,  which 
flange  forms  part  of  the  polar  axis.  If  now  a  wheel  W  is 
forced  up  against a  with  a  pressure  equal  to  the  weight  of 
tho  moving  part  of  the  instrument,  tho  whole  weight  of  the 
moving  |>art  would  rest  upon  W  in  unstable  equilibrium ; 
or  if  a  pressure  11,  less  than  W,  is  employed,  we  have  the 


Fin.  an—  Pulkowa  refractor. 

The  great  Pulkowa  refractor  (Fig.  26)  erected  in  1885  is 
of  30-inches  aperture  and  45-feet  focal  length. 
Mkows      The  object-glass  is-bv  Clark,  tho  mounting  bv 
roiwtor.     the  Repsolds.  Thetubeiscylindrical.of  riveted 
steel  plate,  graduated  in  thickness  from  the 

1  Described  and  figured  In  the  Waihmgton  Obtervationi,  187-1, 
*M>  I. 


Fin.  27. 

end  friction  on  the  lower  In-aring  removed  to  an  ex- 
tent =  It  sin  and  the  friction  on  the  bearings  of 
the  up|MT  pivot  removed  to  the  extent  of  F  cos  — 
where  ^  is  the  latitude  of  the  place.  The  wheel  W 
is  therefore  mounted  on  a  guiding  rod,  which  is 
forced  upwards  by  suitable  levers  and  weights,  and 
this  relief  of  pressure  is  precisely  proportional  to  the 
pressure  on  the  respective  bearing*,  The  RepMUfl 
find  it  unnecessary  to  relieve  the  friction  of  the  de- 
clination axis. 

Fig.  as  shows  the  equatorial   mounting  which 
Gruhb  designed  for  the  great  object-glass  of  30-inches 
aperture  that  Messrs.  Clark  have  completed  for  tho  Lick 
trustees,  and  which  may  be  supposed  to  express  Qrubb's 

*  There  Is  also  sn  elegant  arrangement  for  printing  on  a  ribbon 
of  paper,  by  pressure  of  the  finger,  the  readings  ofthe  number 
of  revolutions  and  fractions  of  a  revolution  of  the  head  at  each 
observation,  the  ribbon  being  automatically  moved  forward  for 
|  another  record  after  each  observation. 
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as  to  the  mounting  for  a  very  large  telescope.1 
_  The  Bepsolds  have  a  large  driving  circle  at  the 

deelirn  upper  end  of  the  polar  axis,  thus  avoiding  tor- 
tor  36-lnch  8i,jn  of  the  polar  axis  at  the  expense  of  greatly 
refractor.  increased  length  of  the  cross-head.  Orabh  by 
employing  a  driving  arc  gets  the  telescope  much 
closer  to  the  polar  axis  with  an  increased  radius  for  driving, 
and  he  makes  the  polar  axis  a  very  large  hollow  steel  or 
cast-iron  cylinder  in  which  torsion  is  insensible.  Both 
Grubb  and  the  Bepsolds  seem  to  think  that  for  the  tube  of 
the  telescope  all  necessary  rigidity  can  be  attained  with 
cylindrical  tubes  of  riveted  steel,  the  thickness  of  the  suc- 
cessive sheets  of  which  diminish  from  the  centre-piece  out- 
wards without  making  the  extremities  cone-shaped. 


FlO.  28,-Grubb'i 


access  to  the  eye  end  and  for  following  its  diurnal  motion 
have  hitherto  proved  a  source  of  difficulty.  The  travelling 
stages  of  the  new  Pulkowa  telescope  are  the  most  man- 
ageable and  practical  that  have  yet  been  contrived,  but  even 
they  leave  much  to  be  desired.  For  energetic  work  tho 
standing  position  is  best,  provided  that  the  eye-piece  is 
situated  at  the  precise  height  above  tho  stage  which  is 
most  convenient  lor  the  observer,  and  that  the  altitude  of 
the  observed  object  is  not  greater  than  60°.  For  altitudes 
above  60°  a  small  chair  with  a  back,  the  top  of  which  is 
stuffed  for  the  head  to  rest  upon,  is  tho  best  seat,  provided 
that  the  observer's  eye  can  be  kept  at  the  height  of  the 
eye-piece.  Accordingly  Qrubb  has  suggested  the  following 
plan  for  the  observatory  at  Mount  Hamilton,  California, 
which  is  to  cover  the  Lick  telescope.  The  whole  floor,  70 
feet  in  diameter,  is  to  be  raised  or  lowered  by  water-power 
under  control  of  the  observer  by  means  of  electric  keys, 
which  act  on  a  secondary  piece  of  mechanism,  that  in  turn 
works  the  valves  and  reversing  gear  of  the  water-engines.* 
Other  water-engines,  similarly  connected  with  keys  at  the 
observer's  hands,  rotate  the  dome  and  perform  the  quick 
motions  in  right  ascension  and  declination.'  By  this 
,  a  large  instrument  can  be  worked  with  perfect 


in  America 


Alvsn 


1  (The  first  maker  of  achromatic 
Clark  of  Mass.  (1804-IK87.) 

He  was  in  early  life  a  portrait  painter.  About  1844  he 
making  small  telescopes  and  Inventing  improvements  so  highly 
appreciated  by  astronomers,  that,  In  company  with  his  sons,  he 
soon  gained  world-wide  fame. 

Among  the  lenses  famous  not  only  for  size,  but  accuracy,  from 
the  shop  of  Alvan  Clark  and  Sons,  are  those  for  the  Naval 
observatory  at  Washington  and  the  University  of  Virginia,  each 
26  inches  In  diameter:  for  the  Imperial  observatory  at  St.  Peters- 
burg, 30  inches  ;  and  for  the  Lick  observatory  on  Mount  Hamil- 
ton, California.  36  inches  in  diameter  for  the  clear  aperture. 

This  Is  the  largest  object-glass  in  the  world,  and  will  show  the 
moon  as  it  would  appear  to  the  naked  eye  at  about  300  miles 
from  the  earth.— Am.  Ed.] 

*  [The  elevating  floor  Is  6t|  feet  in  diameter,  weighing  50.000 
pounds,  and  Is  moved  up  and  down  through  a  space  of  16  feet 
(See  Scientific  American,  March  17  IMBJ 

The  Lick  telescope  constructed  at  a  cost  of  1700,000,  pursuant  to 
a  bequest  of  James  Lick,  a  native  of  Pennsylvania  nut  long  a 
resident  of  California,  was  first  directed  to  the  sky  on  the  night  of 
3d  January.  18««. 

The  donor  died,  October.  1876,  aged  78  years,  and  his  body  was 
Interred  under  the  base  of  the  great  tele.ieope.— am. Ed.] 

*  A  woodcut  showing  these  arrangements  appeared  in  the 
Engineer,  Wh  July,  1KS6. 


facility  and  comfort.  There  is  only  one  other  plan,  that  of 
suspending  the  observer's  chair  to  the  eye  end,  so  thsi  hii 
eye  is  near  the  centre  of  motion  of  the  chair.  This  is  quite 
practicable  for  a  3ei-inch  telescope,  and  one  observer,  with 
the  necessary  guiding  keys  at  hand,  could  easily  work  i 
telescope  and  dome  of  the  largest  dimensions  as  qaieklr 
aud  with  more  ease  than  he  could  one  of  10  or  12  inches 
aperture.  Probably  a  nervous  astronomer  would  prefer  t 
solid  floor  to  work  upon,  as  in  Orubb's  proposal ;  in  the 
latter  case  the  quickest  working  can  only  be  accomplished 
by  two  persons,  one  seated  on  the  platform  at  the  foot  of  the 
polar  axis  and  doing  the  rough  setting  in  right  ssceo&iaa 
and  declination,  the  other  meanwhile  adjusting  the) 
of  the  floor  and  the  azimuth  of  the  dome  opening. 

large  eqnatorials  there  must  be  in 
methods  considerable  inconveni-  _  . 
ence  from  the  extended  width  of  faMhks 
the  apparatus  at  the  eye  end.  furosiry 
Were  we  called  upon  to  design  a  large  tele- 
great  refractor  we  should  abolish  •C0P* 
all  such  apparatus  and  provide  the  obserr-r 
with  a  few  conveniently  placed  small  hudta 
or  keys  for  electrical  connections,  and  we 
should  perform  all  motions  of  the  telescope 
whatsoever  by  electromotors.  There  i$  no 
form  of  energy  so  convenient  for  the  astron- 
omer. It  provides  by  incandescent  lamps  the 
most  suitable  light  for  his  purpose,  perfecur 
constant,  giving  off  little  heat,  and  unaffected 
by  wind ;  and  such  a  light  can  be  placed  where 
required  without  the  aid  of  reflectors  or  sot 
complicated  apparatus,  and  its  intensity  can 
be  regulated  with  ease  and  precision  by  chitt- 
ing the  resistance  of  the  conductors.  More- 
over the  electromotors  can  be  as  powerful  or 
as  delicate  as  we  please,  aud  can  be  placed  m 
the  most  convenient  or  suitable  position. 
The  energy  of  a  5- horse -power  steam-engine 
working  for  ten  hours  can  be  stored  in  seen- 
mutators  of  no  Inconvenient  dimensions  rtsdj 
for  use  as  required  during  a  whole  week  or 
even  a  month,  and  can  be  brought  into  actios 
in  force  equivalent  to  several  horse-power  tu 
raise  or  lower  the  floor  or  turn  the  dome,  or  t» 
perform  Blow  motions  requiring  no  greater  energy  than  that 
exorcised  by  the  finger  and  thumb,  or  to  illuminate  s  Iscip 
of  i  or  i  candle-power.  There  would  be  no  limit  to  the 
rigidity  which  could  be  given  to  such  a  telescope,  at  great 
ease  of  motion  would  not  have  to  bo  considered,  and  we 
should  abolish  all  complicated  anti-friction  apparatus  for  the 
declination  axis,  retaining  it  only  for  the  polar  axis  to  stre 
wear  in  the  teeth  of  the  driving  arc.  Finally,  instead  of 
making  the  finder  a  short  telescope  attached  to  the  eye  end 
of  the  instrument,  we  should  give  it  a  focal  length  equal  to 
that  of  the  great  object-glass,  attaching  the  cell  of  its  object- 
glass  rigidly  to  the  cell  of  the  large  object-glass  and  its  Ifs 
end  to  the  butt  end  of  the  main  telescope,  in  order  to  secure 
the  utmost  rigidity  in  the  relations  of  the  axes  of  the  two 
telescopes.  Such  a  finder  would  correspond  in  efficiency 
to  that  of  the  Henry  photographic  telescope  and  would  be 
available  as  a  guiding  telescope  in  photographic  work,0" 
for  keeping  a  star  exactly  on  tne  slit  of  a  spectroscope. 

The  first  important  instruments  of  type  D 
Lassell's  reflectors,  the  largest  of  which,  and 
the  last,  is  represented  in  Fig.  29.  The  polar 
axis  is  sufficiently  rigid,  bnt  the  long  and 
tlvely  slender  forks  which  carry  tho  pivots  of 
the  central  cradle  are  elements  of  instability, 
especially  when  the  instrument  is  directed  to 
an  object  of  considerable  hour  angle.  There  is  practical 
confession  of  this  instability  In  the  cross-bracing  which 
connects  the  two  forks,  and  which  must  be  removed  if  the 
telescope  is  pointed  to  an  object  between  the  scnith  and  the 
elevated  pole. 

The  best  example  of  type  D  is  the  reflecting 
36-inches  aperture  designed  by  Mr.  A.  A.  Com- 
mon, with  which  his  exquisite  photographs  of 
nebulte.etc.,  were  made.  The  principal  prelimi- 
nary conditions  which  he  laid  down  as  necessary  were  the 
following:4  (1)  no  tube  properly  so  called,  to  avoid sir-csr- 
rents  in  the  tube ;  (2)  no  mass  of  metal  either  below  or  »t 
the  side  of  the  line  joining  the  large  and  small  mirrors,  to 
avoid  currents  from  possible  difference  of  temperature)  be- 
tween the  mass  of  metal  and  the  surrounding  air ;  (3J*a 
equatorial  mounting  capable  of  direction  to  any  part  of  the 
visible  heavens  and  of  continued  observation  past  the 
meridian  without  reversal;  (4)  an  efficient  means  of  sop- 
porting  the  mirror  without  flexure ;  (5)  driving  clock;  cir- 

«  Honthly  Xoticti  R.A.8.,  vol.  xxxlx.  p.  384. 
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i!m  to  And  or  identify  an  object,  and  motion*  taken  to  eye  1  of  the  T  la  bored  to  receive  tbe  declination  axis  ;  and,  aa 
cad:  (6)  amounting  which  will  give  the  greatest  amount  the  elbow  pnta  the  polar  axis  considerably  out  of  balance, 
ith  tbe  least  amount  of  friction.   Fig.  30  is  I  the  T-shaped  head  is  carried  forward  of  the  axial  line  about 

11  inches,  so  that  the  whole  weight  of  the 
telescope  above  just  restores  the  balance.  Two 
heavy  weights  X,  X  counterpoise  the  eye  end 
F  with  the  four  braced  tubes  T,  T  which 
support  it.  B  is  tbe  declination  circle.  It  is 
impossible  to  describe  this  fine  instrument 
adequately  within  our  limits ;  we  mention  as 
specially  worthy  of  study  the  method  of  sup- 
porting the  mirror  and  the  eminently  in- 
genious and  practical  form  of  the  observatory, 
and  refer  the  reader  to  Common's  illustrated 
account  of  the  instrument  in  Hem.  R.A.S.,  vol. 
xlvi.  pp.  173-182. 

There  is  also  an  admirable  mounting  of  type 
D  designed  by  Lord  Room-  for  his 
3-foot  reflector  at  Birr  Castle,  de- 
scribed by  him  in  Phil.  Trant.,  vol. 
clxxi.  p.  153.  The  instrument  is 
planned  on  the  broad  lines  of  Lassell's  tele- 
scope (Fig  29),  but  the  badly  planned  and  weak 
fork  of  the  latter  is  replaced  by  a  thoroughly 
rigid  bent  fork  made  of  boiler  plate  a  quarter 
of  an  inch  thick,  firmly  riveted  to  angle  iron 
nch  scantling  along  each 
as  we  have  proved  by  trial, 
being  exceedingly  rigid.  It  would  be  an  im- 
provement to  adopt  Mr.  Common's  plan  of 
putting  the  declination  axis  a  little  out  of  the 
line  of  prolongation  of  the  polar  axis,  and 
thus  dispense  with  the  counter-weight ;  and 
we  should  prefer  hollow  steel  tubes  with  push 
and  pull  bracing  rather  than  the  angle  iron 
rods  and  bracing  which  form  the  tube. 

In  the  Proceedings  of  the  Royal  Dublin 
Society  (vol.  ii.  p.  382),  Qrubb  de- 
scribes a  "  siderostatic  telescope,"       Type  E. 
which  forms  a  good  elementary 
example  of  type  E.   In  Fig.  31  TT  is  the  tube 
of  a  telescope  of  4- inches  aperture,  which  is 
mounted  to  rotate  about  its  axis, 
.  .    .  |  mA.         ,„  the  latter  forming  the  polar  axis.  —SrE" 

* section  of  the  instrument  in  the  plane  of  the  meridian,  i  MM  a  a  vhiQtl  mi^,.  reflecting  ravs  from  a  £l£ 
DDi  is  a  cast-iron  hollow  cylinder,  accurately  bored  out,  Btar  8  to  the  object-glass,  so  that  its  image  can  Vope. 
attached  to  a  strong  base  block.   Di  is  a  cover  bolted  on  the  ^  viewed  from  the  eye-piece  at  E.  The  star 
bottom  of  this  cylinder,  in  the  centre  of  which  is  a  taper-  ta  stained  in  the  field  by  the  clock  C.   Stars  of  different 
tag  steel  pin  Dj,  which  enters  a  corresponding  hole  in  the 
bottom  of  the  polar  axis  K,  and  serves  as  the  lower  pivot 
of  the  polar  axis.  The  cylindrical  part  of  the  polar  axis  is 


of  2i  X  21  X  A  " 
angle,  the  whole,  w- 


accurately  turned  to  a  diameter  one-eighth  of  an  inch  less 
tbxn  the  outer  cylinder,  and  the  otherwise  severe  friction 
oo  the  pin  D»  is  relieved  by  filling  in  the  space  between  D 
*nd  E  with  mercury,  so  far  as  sufficient  nearly  to  float  the 
*bole  moving  part  of  the  telescope.  The  upper  elbow- 
*b»ped  part  of  the  polar  axis  E»  iB  flanged  and  bolted  to  the 
lower  part.  In  the  section  at  right  angles  to  that  exhibited 
m  Fig.  30  this  elbow-shaped  part  is  T-shaped,  and  the  cross 


declination  can  be  viewed  by  rotating  the  mirror  on  its 
axis  O,  and  in  different  hour  angles  by  rotating  the  tube 
upon  its  axis.  The  instrument  in  European  latitudes 
cannot  command  a  view  of  the  heavens  between  the  ele- 
vated pole  and  the  sen  ith  unless  the  distance  OG  is  made 
exceedingly  great ;  even  then  only  a  limited  range  beyond 
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the  zenith  ia  possible.  The  instrument  is  primarily  in- 
tended for  solar  spectroscopy,  and  thus  these  drawbacks  do 
not  apply.  The  resulting  advantage  ia  that  the  observer 
may  be  in  complete  darkness  and  his  observations  are  not 
interrupted  by  change  of  position. 
In  Ocmptet  Retuiut  for  the  year  1883,  vol.  xcvi.  pp.  735-741, 
M.  L<ocwy  gives  an  account  of  an  instrument 
LobSSUi  wnich  bo  cal,>  au  "  equatorial  coude,"  designed 
coud*  f  1 )  to  attain  greater  stability  and  so  to  measure 

larger  angles  than  is  generally  possible  with 
the  ordinary  equatorial ;  (2)  to  enable  a  single  astronomer  to 
point  the  telescope  and  make  observations  in  any  part  of  the 
sky  without  changing  his  position  ;  (3)  to  abolish  the  usual 
expensive  dome,  and  to  substitute  a  covered  shed  on  wheels 
(which  can  be  run  back  at  pleasure),  leaving  the  telescope 
in  tho  open  air,  the  observer  alone  being  sheltered.  These 
conditions  are  fulfilled  in  the  manner  shown  in  Pig.  32.  EP 
is  the  polar  axis,  rotating  on  bearings  at  E  and  P.  The  ob- 
ject-glass is  at  u,  the  eye-pioco  at  E.  There  is  a  plane  mirror 
at  M.  which  reflects  rays  converging  from  the  object-glass 
to  the  eye-piece  at  E.  A  second  mirror  N,  placed  at  45°  to 
the  optical  axis  of  the  object-glass,  reflects  rays  from  a  star 
at  tho  pole;  but  by  rotating  the  box  which  contains  this 
mirror  on  the  axis  of  its  supporting  tube  T  a  star  of  any 
declination  can  be  observed,  and  by  combining  this  motion 
with  rotation  of  the  polar  axis  the  astronomer  seated  at  E 
is  able  to  view  any  object  whatever  in  the  visible  heavens, 
except  those  situated  between  10*  and  12*  hour  angle. 
An  hour  circle  attached  to  EP  and  a  declination  circle 
attached  to  the  box  containing  the  mirror  N,  both  of 
which  can  be  read  or  set  from  K,  complete  tho  essentials 
of  the  instrument.  Its  mechanical  details  present  no  great 
difficulty,  and  are  most  conveniently  arranged.  But  we 
entertain  grave  doubts  as  to  the  practical  value  of  the  in- 
strument, not  on  mechanical,  but  on  optical  grounds.  There 
must  be  a  certaiu  loss  of  light  from  two  additional  reflec- 
tions; but  that  could  be  tolerated  for  the  sake  of  other 
advantages,  provided  that  the  mirrors  could  be  made  suffi- 
ciently perfect  optical  planes.  A  few  years  ago  it  was  very 
difficult  to  obtain  an  optically  perfect  plane  6  inches  in 
diameter,  and  having  obtained  it  there  remained  the 
further  difficulty  of  mounting  it  so  that  in  all  positions  it 
should  be  free  from  flexure.  By  making  the  mirrors  of 
silvered  glass,  one-fourth  of  their  diameter  in  thickness, 


Fio.  32-Loewy's  coude 


MM.  Henry  have  not  only  succeeded  in  mounting  them  with 
all  necessary  rigidity  free  from  flexure,  but  have  given  them 
optically  true  plane  surfaces,  notwithstanding  their  large 
diameters,  viz.,  11  and  15.7  inches.  The  present  writer 
tested  the  equatorial  coude!  on  double  stars  at  the  Paris 
observatory  in  1884,  and  his  last  doubts  as  to  the  practical 
value  of  the  instrument  were  dispelled.  He  has  never  seen 
more  perfect  optical  definition  iu  any  of  the  many  telescopes 
he  has  employed,  and  certainly  never  measured  a  celestial 
object  in  such  favorable  conditions  of  physical  comfort. 
The  easy  position  of  the  observer,  the  convenient  position 
of  the  handles  for  quick  and  slow  motion,  and  the  absolute 
rigidity  of  the  mounting,  leave  little  to  be  desired.  In 
future  instruments  the  object-glass  will  be  placed  outside 
the  mirror  N,  so  that  both  the  silvered  mirrors  will  be  pro- 
tected from  exposure  to  the  outer  air,  and  probably  will 
retain  the  brilliancy  of  their  surfaces  for  a  long  period. 

Abutment  of  the  Equatorial. 

Li  t  us  take  the  usual  case,  that  of  an  equatorial  of  type 
C.    (1)  By  means  of  an  azimuth  compass,  or,  better,  by  the 


shadow  of  a  plumb  line  at  apparent  noon,  lay  down  t  n»- 
ridian  line  on  the  upper  surface  of  the  stone 
pier,  or  other  foundation,  previously  built  for  Adjurtaeat 
the  instrument.    (2)  Employ  this  meridian 
line  to  set  up  the  instrument  and  with  it  the 
polar  axis  approximately  in  the  azimuth  of  the  meridian, 
which  can  be  tested  by  stretching  a  wire  through  the  rto- 
trcs  of  t  he  hearings  of  the  polar  axis,  and  dropping  a  plotub 
line  from  the  extremities  of  the  wire  upon  the  meridian 
Una   If  this  is  carefully  done  when  the  azimuth  adjust- 
ment is  near  the  middle  of  its  range  all  desirable  accuser 
in  this  preliminary  desideratum  will  be  secured.  (3,  i  ;„.'- 
the  polar  axis  approximately  at  the  altitude  of  the  pole. 
This  is  very  easily  done  for  an  instrument  in  which  the 
polar  axis  is  cylindrical  or  is  encased  in  a  box  with  an  upper 
side  parallel  to  that  axis  (as  in  Grubb's  or  Cooke's  eonsto- 
rials  i.  Prepare  a  right-angled  triangle  of  wood  of  which  the 
acuto  angles  represent  the  latitude  and  co-latitude  of  lbs 
place.   Lay  tho  hypothenuse  of  this  triangle  upon  the  Hoe 
of  the  instrument  parallel  to  the  polar  axis  (or  the  wire  of 
operation  2)  with  the  angle  equal  to  the  co-latitude  next  to 
the  elevated  pole,  and  change  the  inclination  of  the  polar 
I  axis  till  a  mason's  level  placed  on  the  side  of  the  triangle 
|  opposite  to  the  angle  of  tne  latitude  shows  the  side  in  ques- 
|  tion  to  be  horizontal.    (4)  Adjust  the  movable  micrometer 
web  to  coincidence  with  the  axis  of  the  position  circle  by 
bisecting  the  image  of  a  distant  object  and  reading  the 
I  number  of  revolutions  or  fractions  of  a  revolution  at  two 
different  readings  of  the  position  circle  180°  apart.  The 
mean  of  those  two  readings  is  the  reading  for  coincidence 
with  the  axis  of  tho  position  circle.   Set  the  micrometer  to 
this  mean.    (5)  Adjust  the  polar  axis  more  exactly  to  the 
required  altitude  as  follows.   Point  the  telescope  to  a  well- 
known  star  not  far  from  the  equator  and  near  the  meridian, 
and  turn  the  position  circle  so  that  the  image  of  the  star  by 
the  diurnal  motion  runs  along  the  web.    Read  the  declina- 
tion circle.    Now  reverse  the  telescope  to  the  other  side  of 
the  polar  axis  and  bisect  the  same  star  again,  and  again 
read  the  declination  circle.    The  mean  of  the  two  readings 
is  the  star's  instrumental  apparent  declination ;  the  differ- 
ence of  the  two  readings  is  twice  the  index  error.  To 
eliminate  this  latter  it  is  only  necessary  to  shift  the  vernier 
of  the  declination  circle  hy  the  screws  provided  for  the  par- 
pose,  without  unclamping  in  declination,  till  the  circle 
reads  the  star's  instrumental  apparent  declination.  This 
being  done,  select  another  star  near  the  meridian  and  com- 
pute its  apparent  declination  (allowing  for  refraction*.  Set 
the  telescope  to  this  computed  reading  and  clamp  in  declina- 
tion ;  then  cause  an  assistant  to  change  the  altitude  of  the 
polar  axis  (by  the  screw  for  the  purpose)  till  the  star  is  bi- 
sected by  the  micrometer  wire.    (6)  Select  any  convenient 
known  star  about  six  hours  from  the  meridian ;  compute 
its  apparent  declination  (allowing  for  refraction);  and  set 
the  telescope  to  this  reading  in  declination.   Cause  the 
assistant  to  turn  the  slow  motion  in  azimuth  till  the  image 
of  the  star  is  bisected  by  the  micrometer  web.    (7)  Repeat 
operation  5  and  make  final  corrections  if  necessary.  IS) 
Repeat  operation  6  with  stars  both  cast  and  west  of  the 
meridian,  and  readjust  azimuth  if  necessary.   (9)  Tun.  ■ 
position  circle  of  the  micrometer  90° ;  place  the  declination 
axis  nearly  horizontal ;  clamp  the  telescope  in  right  ascen- 
sion ;  and  observe  the  time  of  transit  of  a  known  star  arras 
the  web  of  the  micrometer.   Compute  the  true  hour  angle 
of  the  star  from  the  known  error  of  the  micrometer  and  the 
star's  right  ascension,  and  set  the  vernier  so  that  the  boor 
circle  shall  read  the  computed  hou  r  angle.    By  these  means, 
with  a  previously  prepared  programme,  the  writer  has  fre- 
quently completely  adjusted  an  equatorial  in  less  than  in 
hour,  so  far  as  operations  4  to  9  were  concerned. 

There  still  remain  two  instrumental  errors  of  the  stand. 
(1)  The  line  joining  the  optical  centre  of  the  lens  with  the 
axis  of  rotation  of  the  position  circle  may  not  be  at  right 
angles  to  the  declination  axis.  (2)  The  declination  aiis 
may  not  be  at  right  angles  to  the  polar  axis.  In  modern 
equatorials  it  is  usual  to  leave  these  adjustments  to  the 
maker,  as  to  leave  them  to  the  astronomer  would  be  incom- 
patible with  the  greatest  stability  of  the  instrument.  In  * 
good  instrument  these  errors  will  certainly  be  extremely 
small  and  have  no  influence  on  its  efficiency  for  practkal 
purposes.  The  methods  for  determining  their  amount  are 
given  in  most  works  on  practical  astronomy.1 

There  remain  two  important  optical  adjustments  which 
must  be  very  carefully  attended  to,  viz., the  centringof  the 
lenses  of  the  object-glass  relative  to  each  other  sod  the 
centring  of  the  axis  of  the  object-glass  relative  to  that  of 
the  eye-piece.  The  former  consists  in  placing  the  len» 
of  the  object-glass  so  that  the  centres  of  curvature  of  their 


1  Chauvenet, 
890;  Brunnow. 
Attrtmamy.  pp 


Spherical  A 


.p.  446; 
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fuftcw  shall  lie  in  one  straight  line,  which  line  is  the  axis 
of  tbe  object-glass.  This  operation  is  so  delicate  and  re- 
paint such  special  experience  and  skill  that  it  should  be 
left  to  tbe  maker  of  the  object-glass.  An  elegant  method 
«f  t?stinK  this  adjustment  was  given  by  Wollaaton  in  Phil. 
JV«u,  1822,  p.  32.    If  the  object-glass  itBelf  is  perfectly 


Fig.  83. 


Fio.  34. 


centred,  the  test  of  the  centring  of  its  axis  with  that  of  the 
•re-piece  is  very  easy :  are  the  diffraction  rings  which  sur- 
round tbe  image  of  a  bright  star  shown  as  in  Fig.  33,  or  is 
there  flare,  that  is,  are  the  rings  extended  on  one  side  as  in 
Fig-  34?  If  the  latter  is  the  case,  that  side  of  the  object- 
flan  towards  which  the  flare  is  directed  is  too  far  from  the 
eye-piece,  and  should  be  brought  towards  it  by  the  appro- 
priate screws  or  other  means  provided  by  the  maker.  In  a 
food  object-glass  perfectly  centred,  on  a  night  of  steady 
definition,  a  bright  star  in  focus  should  appear  as  in  Fig-  33. 


Driving  Clock. 

The  means  employed  to  cause  an  equatorial  telescope  to 
follow  the  diurnal  motion  of  a  star  obviously 
must  not  resemble  the  Intermittent  motion  of 
an  ordinary  clock.  Numerous  devices  have 
been  contrived  for  producing  uniform  motion.  But  the 
limits  of  this  article  will  only  allow  us  to  refer  briefly  to  a 
few  of  those  most  commonly  in  use.   Fig.  37  represents 


Driving 
clock. 


Fio.  37.— Fraunbofer's  governor. 

Fraunhofer's  governor.  On  its  axis  C  is  a  pinion  driven  by 
a  train  of  wheels.  The  axis  carries  an  arm  BB,  at  the  ex- 
tremities of  which,  attached  by  springs  /,  f,  are  the  weights 
D,  D'.    When  these  weights  acquire  a  certain  velocity  of 


Fio*.     36  — Apparatus  for  adjustment  of 
centring  in  a  small  telescope. 

A  useful  apparatus  for  the  adjustment  of  centring  is  a 
(mall  telescope  (Fig.  35)  whose  axis  is  in  the  centre  of  and 
at  right  angles  to  a  flat  piece  of  brass  in  the  shape  of  an 
equilateral  triangle  fitted  with  screws  at  the  three  angles. 
To  u*e  this  instrument,  place  the  points  of  the  screws  on 
the  object-glass  as  in  Fig.  36,  so  that  two  angles  of  the  tri- 
angle are  in  contact  with  the  inner  edge  of  the  cell  of  the 
object-glass,  and  adjust  the  screw  a  so  that  the  cross-wires 
in  the  common  focus  of  the  object-glass  and  eye-piece  of  the 
(mail  telescope  coincide  with  the  image  of  the  cross-wires 
of  tbe  micrometer  of  the  telescope  which  mark  the  axis  of 
rotation  of  the  position  circle.  Now,  keeping  the  same 
angles  of  the  brass  triangle  in  contact  with  the  cell,  move 
the  small  centring  telescope  round  the  circumference  of  the 
object-glass  and  note  where  there  is  the  greatest  departure 
from  coincidence.  Correct  this' departure  half  by  the  screw 
«  of  the  small  centring  telescope  aud  half  by  the  centring 
screws  of  the  object-glass.  Tbe  adjustment  i*  perfect  when 
the  centring  telescope  can  be  moved  round  the  whole  per- 
iphery of  tbe  object-glass  in  the  above  manner  whilst  its 
cross-wires  continue  to  bisect  the  cross-wires  of  the  micro- 
meter of  the  telescope.  If  after  this  adjustment  has  been 
perfected  the  diffraction  rings  are  still  not  circular  round 
the  image*  of  stars,  the  fault  is  in  the  centring  of  the  lenses 
of  the  object- glass  with  respect  to  each  other,  and  the  object- 
thus  should  be  sent  to  the  maker  for  rectification. 


Fio.  38.— Modification  of  Watt's  gOTemor. 

rotation  the  centrifugal  force  is  sufficient  to  cause  the 
weights  to  fly  out  and  rub  against  the  inside  of  the  cylinder 
A  A,  and  their  velocity  is  checked.  Instead  of  a  cylinder, 
the  balls  may  rub  against  the  inside  of  a  hollow  cone,  and 
by  raising  or  lowering  the  axis  C  the  contact  of  the  weights 
with  the  cone  may  be  made  to  take  place  when  the  balls 
have  slightly  greater  or  less  velocity,  and  thus  the  rate  of 
the  clock  is  regulated.  A  much  better  arrangement  is  a 
modification  of  Watt's  governor,  employed  by  Orubb  and 
Cooke.  The  governor  balls  g,  g  (Fig.  38)  reposoon  the  points 
A,  h  of  the  arm  KK  till  they  reach  their  normal  velocity, 
when  they  fly  outwards  and  bring  the  point  S  (tipped  with 
leather)  into  con  tact  with  the  friction  plate  p.  These  clocks 
are  simple  in  construction  and  act  very  well.  Newcomb  in 
the  Washington  equatorial  has  employed  a  long  suspended 
conical  pendulum  ;  when  this  pendulum  in  tho  least  exceeds 
it*  normal  velocity  (that  is,  it*  normal  departure  from  the 
vertical)  it  establishes  an  electrical  contact  which  brings 
friction  to  bear,  and  thus  reduces  the  power  applied  to 
the  pendulum.  There  is  occasional  tendency  to  elliptical 
motion,  and  the  clock  is  otherwise  troublesome.  In  tho 
Kepsolds'  driving  clock  of  the  30-inch  Pulkowa  refractor 
the  conical  pendulum  is  reversed,  being  a  heavy  weight  at 
the  top  of  a  vertical  steel  rod,  kept  in  conical  rotation  by  a 
pin  at  its  upper  end,  which  enters  a  slot  in  a  revolving  arm. 
The  rod  is  in  fact  a  spring  of  such  a  form  as  to  cause  the 
revolutions  to  be  nearly  or  perfectly  isochronous  whatever 
the  angle  of  the  cone  of  motion ;  the  clock  is  therefore, 
within  limits,  independent  of  the  power  applied  to  it  or  the 
force  to  be  overcome. 
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of  air-fans  have 


;  probably 


it  is  the  modification  of  Foucault's  proponed  by  Hilger 
Monthly  Notices  B.  A.  8.,  vol.  xlvi.  p.  155),  which  is 


.shown  in  Fig.  39.  E  is  the  axis  of  rotation ;  C  and  D  an 
fans  that  are  pulled  towards  the  spindle  E  by  chronometer 
springs  in  the  boxes  A  and  B.  The  fans  fly  out  sym- 
metrically when  the  velocity  exceeds  25  or  30  revolu- 
tions per  second ;  the  increased  resistance  of  the  air 
thus  produced  checks  the  velocity  of  rotation.  By  meant 
of  the  small  weights  W,  W  attached  to  arms  on  the  fans 
Hilger  states  that  it  is  possible  to  adjust  this  governor 
so  that  it  shall  even  lose  by  an  increase  of  the  drivioj 
weight. 

For  the  most  refined  work  none  of  these  governors  can  be 
said  to  be  perfect ;  none  would  be  even  tolerable  at  a  clock 
for  astronomical  time-keeping  purposes.  It  is  possible  that 
the  elaborate  Greenwich  driving  clock  may  give  better 
results,  but  its  construction  is  too  complicated  to  be  fre- 
quently repeated  (see,  for  a  description  of  it,  the  Greenwich 
Observations  for  1868).  The  only  way  in  which  nearly  per- 
fect uniform  motion  can  be  realized  is  to  control  it  in  some 
way  from  a  swinging  pendulum.  This  is  done  in  Bond's 
spring  governor1  and  by  Grubb,  the  latter  employing  the 
arm  of  a  remontoir  train  connected  with  a  dead -beat  escape- 
ment to  bring  friction  to  bear  on  a  revolving  plate  con- 
nected with  the  axis  of  his  governor  (see  Fig.  38).  The 
best  existing  driving  clock  is  probably  that  at  Lord  Craw- 
ford's observatory  at  Dun  Echt.*  An  account  of  its  per- 
formance is  given  by  Dr.  Copeland  in  Vltrteljahruckr.  M<rt)«. 
(ietelhch.,  16  Jahrg.,  p.  305.  In  this  clock  gain  of  a  hun- 
dredth of  a  second,  or  even  less,  introduces  increased  friction 
on  the  revolving  disk  during  the  next  second,  or  until  the 
gain  has  been  corrected.  A  still  more  perfect  clock  could 
probably  be  made  on  a  similar  plan  by  abolishing  tbeclodc 
weight  and  making  the  origin  of  power  an  electromotor, 
the  current  being  cut  off  in  a  way  similar  to  that  in  the 
Dun  Echt  clock  if  the  clock  of  continuous  motion  gets  in 
advance  of  the  ordinary  clock. 

For  information  on  clockwork  of  eqoatorials  and  telescope 
mountings  generally,  see  Konko\y's  Praetiscke  AnUittmg  sw 
AnsteUung  astron.  Beobachtungen.  (n.  oi.i 


TELESPHORUS,  bishop  of  Rome  from  about  128 
till  about  137,  succeeded  Sixtus  I.  and  was  followed 
by  Hyginus.  Eusebius  in  bis  History  gives  the  date 
of  the  martyrdom  of  Telesphorus  as  the  first  year  of 
Antoninus  Pius  (138)  and  in  his  Chronicle  as  the 
eighteenth  year  of  Hadrian  (135). 

TELFORD  Thomas  (1757-1834),  civil  engineer, 
was  the  son  of  a  shepherd  in  Eskdale,  Dumfriesshire, 
and  was  born  in  the  valley  of  the  Megget,  9th  August, 
1757.  From  early  childhood  he  was  employed  as  a 
herd,  occasionally  attending  the  parish  school  of 
Westerkirk,  where  his  quickness  ana  diligence  helped 
to  make  up  for  his  lack  of  opportunity.  On  being 
apprenticed,  at  the  age  of  fifteen,  to  a  stone  mason  at 
Langholm,  he  found  leisure  not  only  to  gain  an  ac- 
quaintance with  Latin,  French,  and  German,  but  to 
gratify  his  literary  tastes  by  a  wide  variety  of  reading. 
In  his  early  manhood  he  was  much  given  to  the  writ- 
ing of  verse:  a  poem  of  Borne  length  on  Eskdale 
appeared  in  1784  in  the  Jhetical  Museum*  published 
at  Hawick;  under  the  signature  of  "Eskdale  Tam  " 
he  contributed  verses  to  Ruddiman's  Weekly  Magazine ; 
and  he  addressed  an  epistle  in  rhyme  to  Burns,  which 
was  published  in  Curne's  Life  of  the  poet.  But  these 
poetical  effusions  were  of  comparatively  little  value. 
In  1780  Telford  went  to  Edinburgh,  where  he  was 
employed  in  the  erection  of  houses  in  the  "new" 
town,  and  occupied  much  of  his  spare  time  in  learning 
architectural  drawing.  Two  years  later  he  proceeded 
to  London,  finding  employment  in  the  erection  of 
Somerset  House.  Having  in  1784  superintended  the 
erection  of  a  house  for  the  commissioner  at  Ports- 
mouth dockyard,  he  next  repaired  the  castle  of 
Sir  W.  Pultenoy,  member  for  Shrewsbury,  who  con- 
ceived such  a  high  opinion  of  his  talents  that  he  got 
him  made  surveyor  of  public  works  for  the  county  of 
Salop.  His  earliest  bridge  was  that  across  the  Severn 
at  Montford,  finished  in  1792.  In  the  following  year 
he  was  appointed  engineer  of  the  Ellestuere  Canal, 
which  led  to  his  being  emploved  for  the  chief  canals 
subsequently  constructed  in  Gn  at  Britain,  including 


the  Caledonian  (1804),  the  Gloucester  and  Berkeley 
(1818),  the  Grand  Trunk  (1822),  the  Macclesfield  (1824), 
and  the  Birmingham  and  Liverpool  Junction  (1825). 
He  was  consulted  in  1806  by  the  king  of  Sweden  re- 

fardingthe  construction  of  the  Gotha  Canal  between. 
*ke  Wener  and  the  Baltic,  and,  his  plans  bavin? 
been  adopted,  he  visited  the  country  in  1810  to  super- 
intend some  of  the  more  important  excavations.  In 
1803  he  had  been  appointed  engineer  for  the  construc- 
tion of  920  miles  of  roads  in  the  Highlands  of  Scotland, 
a  great  part  through  very  difficult  country.  Of  the 
numerous  bridges  built  in  this  line  of  roads  mentioo 
may  be  specially  made  of  that  across  the  Tay  at  Dun- 
keld.  Subsequently  he  perfected  the  road  oonimuni- 
cation  between  London  and  Scotland  and  the  northern 
towns  of  Eugland.  An  undertaking  of  equal  magni- 
tude and  importance  with  that  in  the  Highlands  of  Scot- 
land was  a  system  of  roads  through  the  more  inaccessi- 
ble parts  of  Wales,  which  involved  the  erection  of  the 
magnificent  suspension  bridge  across  the  Menai  Strait*, 
begun  in  1820,  and  the  Conway  bridge,  begun  in  1822. 
For  the  Austrian  Government  Telford  built  the  Polish 
road  from  Warsaw  to  Brest.  While  the  fame  of 
Telfbrd  rests  chiefly  on  his  road  and  canal  engineering, 
and  the  erection  of  the  numerous  bridges  and  aque- 
ducts which  this  involved,  he  also  did  good  work  in 
harbor  construction.  In  1790  he  was  employed  by 
the  British  Fishery  Society  to  inspect  the  harbors 
on  the  northeast  coast  of  Scotland  ;  and,  besides  con- 
structing the  important  fishing  harbor  at  Pultcncy- 
townt  Wiek,  he  greatly  improved  those  at  the  other 
principal  fishing  stations.  His  important  work*  of 
this  kind  were,  however,  his  improvement  of  the 
harbors  at  Aberdeen  and  Dundee,  and  the  construc- 
tion of  the  St.  Kathcrine's  docks  at  London.  In 
1828^-30  he  drained  the  north  level  of  the  eastern  Fen 
district,  an  area  of  48,000  acrea  The  erection  of  the 
Dean  Bridge,  Edinburgh,  and  of  the  Brooroielaw 

*  Konkoty.  Praetische  Anlcitung  tur  Anntellung  astron.  Betbadt- 
ungm.  Brunswick.  1883. 
fMunWp  Sotiees  R.  A.  s.,  November,  1878. 
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Bridge,  Glasgow,  and  the  improvement  (1833-34)  of 
Pover  harbor  were  the  principal  achievements  or  his 
later  ream.  He  died  on  2d  September,  1834,  and  was 
buried  in  Westminster  Abbey. 


never  married. 
hrtA  at  the  Salopian 


For  twenty-one 


he 


years 

the  Ship 
of  the  Royal  Socie- 
and  of  Edinburgh,  and  was  annually  elected 
of  the  Institution  of  Civil  Engineers  from  its 


at.  He  received  the  Swedish  order  of  knight- 
hood "of  Gustavus  Vaaa." 

Telford's  Memnirt,  written  by  himself  and  edited  by  John 
Kickxoan  (1838) ;  also  Smiles'*  Lire*  qf  ihe  Engineer*. 

TELL  The  story  of  William  Tell's  skill  in  shoot- 
ing at  and  striking  the  apple  which  had  been  placed 
oq  the  head  of  his  little  son  by  order  of  dressier,  the 
tyrannical  Austrian  bailiff  of  Uri,  is  so  closely  bound 
ap  with  the  legendary  history  of  the  origin  of  the 
Swiss  Confederation  that  they  must  be  considered 
together.  Both  appear  first  in  the  15th  century, 
probably  as  results  of  the  war  for  the  Toggenburg^ 
inheritance  (1436-50) ;  for  the  intense  hatred  of 
Austria,  greatly  increased  by  her  support  of  the 
■laiuis  of  Zurich,  favored  the  circulation  of  stories 
which  assumed  that  Swiss  freedom  was  of  immemorial 


antiquity,  while,  as  the  war  was  largely  a  struggle 
between  the  civic  and  rural  elements  in  the  Confedera- 
tion, the  notion  that  the  (rural)  Schwyzers  were  of 
Scandinavian  descent  at  once  separated  them  from 
and  raised  them  above  the  German  inhabitants  of  the 
towns. 

The  Tell  story  is  first  found  in  a  ballad  the  first  nine 
Manias  of  which  (containing  the  story)  were  certainly 
written  before  1474.  There  is  no  mention  made  of 
the  names  of  the  bailiff  or  of  his  master,  or  of  the 
hat  placed  on  a  pole.  TeH  is  called  "  the  first  Con- 
federate," and  his  feat  is  treated  as  the  real  and  only 
reason  why  the  Confederation  was  formed  and  the 
tyrants  driven  out  of  the  land.  It  is  probably  to 
this  ballad  that  Melchior  Rush  of  Lucerne  (who  began 
his  Chronicle  in  1482)  refers  when  in  his  account 
(from  Justinger)  of  the  evil  deeds  of  the  bailiffs  in 
the  Forest  districts,  he  excuses  himself  from  giving 
the  story.  lie  goes  on  to  narrate  how  Tell,  irritated 
by  his  treatment,  stirred  up  his  friends  against  the 
governor,  who  seized  and  bound  him  and  was  convey- 
ing him  by  boat  to  his  castle  on  the  Lake  of  Lucerne, 
when  a  storm  arose,  and  Tell,  by  reason  of  his  great 
bodily  strength,  was,  after  being  unbound,  given 
charge  of  the  rudder  on  his  promise  to  bring  the  boat 
safely  to  land.  He  steers  it  towards  a  shelf  of  rock, 
called  in  Rush's  time  Tell's  Platte,  springs  on  shore, 
xhoots  the  bailiff  dead  with  his  crossbow,  and  goes 
back  to  Uri,  where  he  stirs  up  the  great  strife  which 
ended  in  the  battle  of  Morgarten.  In  these  two  ac- 
counts, which  form  the  basis  of  the  Uri  version  of  the 
origin  of  the  Confederation,  it  is  Tell  and  Tell  only 
who  is  the  actor  and  the  leader.  We  first  hear  of  the 
cruelties  of  Austrian  bailiffs  in  the  Forest  districts  in 
the  Bernese  Chronicle  of  Conrad  Justinger  (1420). 
No  names  or  details  are  given,  and  the  dates  are 
different  in  the  two  recensions  of  the  Chronicle  as 
''olden  days  before  Bern  was  founded"  (i.e.,  before 
1191)  and  1260.  Several  details,  but  only  one  name, 
are  added  in  the  Dc  NobMtate  ct  Rmticitate  Dialogn* 
(cap.  33)  of  Felix  Hemmerlin,  a  canon  of  Zurich,  who 
wrote  it  after  1451  and  before  1454;  in  this  last  year 
he  was  imprisoned  by  the  Schwyzers.  whom  he  had 
tvpeatedly  insulted  and  attacked  in  his  books  Accord- 
ing to  him,  the  men  of  Schwyz  and  of  Unterwalden  were 
the  first  to  rise,  those  of  Uri  following  suit  much  later. 
But  neither  Justinger  nor  Hemmerlin  makes  any  allu- 
sion to  Tell  or  his  feat. 

The  Tell  story  and  the  "atrocities"  story  are  first 
found  combined  in  a  MS.  known  as  the  White  Book 
of  Somen.  They  are  contained  in  a  short  chronicle 
written  between  1467  and  1476,  probably  about  1470, 
and  based  on  oral  tradition.    Many  details  are  given 


of  the  oppressions  of  the  bailiffs :  we  hear  of  Gessler, 
of  the  meeting  of  Stoupacher  of  Schwyz,  Fiirst  of  Uri. 
and  a  man  of  Nidwald  at  the  Riidi, — in  fact,  the  usual 
version  of  the  legend.  To  give  an  instance  of  tyranny 
in  Uri,  the  author  tells  us  the  story  of  the  refusal  of 
"  der  Thall "  to  do  reverence  to  the  hat  placed  on  a 
pole,  of  his  feat  of  skill,  and  of  his  shooting  the  bailiff, 
Gessler,  from  behind  a  bush  in  the  "  hollow  way  "  near 
Kiissnacht.  Tell  is  represented  as  being  one  of  those 
who  swore  at  the  Km li  to  drive  out  the  oppressors  ; 
but  the  narrative  of  his  doings  is  merely  one  incident 
in  the  general  movement  which  began  quite  indepen- 
dently of  him.  The  chronology  is  very  confused,  but 
the  events  are  placed  after  Rudolph's  election  to  the 
empire  in  1273.  This  is  the  only  account  in  which  Tell 
is  called  "  der  Thall."  which  name  he  himself  explains 
by  saying,  "  If  I  were  sharp  (witzia)  I  should  be  called 
something  else  and  not  der  Tall.  '  £«.,  the  simpleton 
or  slow-witted  man.  The  only  other  known  instances 
of  the  Uri  version  of  the  legend  relating  to  the  origin 
of  the  Confederation  are  the  Latin  hexameters  of 
Glareanus  (1515),  in  which  Tell  is  compared  to  Brutus 
as  "assertor  patriae,  vindex  ultorque  tyrannum,"  and 
the  Crnenpicl  (composed  in  1511-12),  a  playacted  in 


way.  '  Tell  is  the  chief  of  the  Riitli  leaguers,  and  it 
is  nis  deed  which  is  the  immediate  occasion  of  the 
rising  against  the  oppressors,  which  is  dated  in  1296. 
Mutius  (1540)  is  the  latest  writer  who,  in  his  descrip- 
tion of  the  origin  of  the  Confederation,  does  not  men- 
tion Tell  and  his  act  The  two  stories  are  now  firmly 
bound  together;  the  version  contained  in  the  White 
Book  is  the  accepted  one,  though  small  additions  in 
names  and  dates  are  often  made. 

The  task  of  filling  up  gaps,  smoothing  away  incon- 
sistencies, rounding  off  the  tale,  was  accomplished  by 
Giles  TsCHUDi  (<£«.),  whose  recension  was  adopted, 
with  a  few  alterations,  by  Von  Miiller  in  his  History 
of  the  Confederation  (1780).  In  the  final  recension  of 
Tschudi's  Chronicle  (1734-36),  which,  however,  differs 
in  many  particulars  from  the  original  draft  still  pre- 
served at  Zurich,  we  are  told  how  Albert  of  Austria, 
with  the  view  of  depriving  the  Forest  lands  of  their 
ancient  freedom,  sent  bailiffs  (among  them  Gessler)  to 
Uri  and  Schwyz,  who  committed  many  tyrannical  acts, 
so  that  finally  on  8th  November,  1307,  at  the  Riitlu 
Werner  von  Stauffacher  of  Schwyz,  Walter  Fiirst  of 
Uri,  Arnold  von  Melchthal  in  Unterwalden,  each  with 
ten  companions,  among  whom  was  William  Tell,  re- 
solved on  a  rising  to  expel  the  oppressors,  which  was 
fixed  for  New  Year's  day,  1 308.  A  few  days  later 
(November  18)  the  Tell  incident  takes  place  (described 
according  to  the  White  Book  version),  and  on  the  ap- 
pointed date  the  general  rising.  Tschudi  thus  finally 
settled  the  date,  which  had  before  varied  from  1260 
to  1334.  He  utterly  distorts  the  real  historical  rela- 
tions of  the  Three  Lands,  though  he  brings  in  many 
real  historical  names,  their  owners  being  made  to  per- 
form historically  impossible  acts,  and  introduces  many 
small  additions  and  corrections  into  the  story  as  he 
had  received  it.  In  particular,  while  in  his  first  draft 
he  speaks  of  the  bailiff  as  Gryssler—  the  usual  name 
up  to  his  time,  except  in  the  White  Book  and  in 
Stumpff's  Chronicle  of  1548 — in  his  final  recension  he 
calls  him  Gessler,  knowing  that  this  was  a  real  name. 
I jatcr  writers  added  a  few  more  particulars, — that  Tell 


description  of  the  oath  at  the  Riitli  by  the  three  (Tell 
not  being  counted  in),  and  threw  Tschudi's  version  into 
a  literary  form,  adding  one  or  two  names  and  adopting 
that  of  Hermann  for  Gessler,  calling  him  of  "  Bru- 
neck."  Schiller's  play  gave  the  tale  a  world-wide 
renown. 

The  story  was,  on  the  ground  of  want  of 
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regarded  as  suspicious  by  Guilliman  id  a  private  letter 
of  1607,  and  doubts  were  expressed  by  the  brothers 
Iselin  (1727  and  1754)  and  by  Voltaire  (1754) ;  but  it 
was  not  till  1760  that  the  legend  was  definitely  attacked, 
on  the  ground  of  its  similarity  to  the  story  of  Tokko  (see 
below),  in  an  anonymous  pamphlet  by  Freudenberger, 
a  Bernese  pastor.  This  caused  great  stir  ;  it  was  pub- 
licly burnt  by  order  of  the  Government  of  Uri,  and  many 
more  or  less  forged  proofs  and  documents  were  pro- 
duced in  favor  of  Tell.  The  researches  of  J.  E.  Kopp 1 
first  cleared  up  the  real  early  history  of  the  league,  and 
overthrew  the  legends  of  the  White  Book  and  Tschudi. 
Since  then  many  writers  have  worked  in  the  same 
direction.  Viscner  (1867)  has  carefully  traced  out  the 
successive  steps  in  the  growth  of  the  legend,  and  Koch- 
holz  (1877)  has  worked  out  the  real  history  of  Gessler 
as  shown  in  authentic  documents.  The  general  result 
has  been  to  show  that  a  mythological  marksman  and 
an  impossible  bailiff  bearing  the  name  of  a  real  family 
have  been  joined  with  confused  and  distorted  remin- 
iscences of  the  events  of  1245-47,  in  which  the  names 
of  many  real  persons  have  been  inserted  and  many 
^authenticated  acts  attributed  to  them. 

The  story  of  the  skilful  marksman  who  succeeds  in  strik- 
ing some  small  object  placed  on  the  head  of  a  man  or  child 
is  very  widely  spread:  we  find  it  in  Denmark  (Tokko), 
Norway  (two  versions),  Iceland,  Holsteiu,  on  the  Rhine, 
and  in  England  (William  of  Clondesley).  How  it  came  to 
be  localized  in  Uri  we  do  not  know ;  possibly,  through  the 
story  of  the  Scandinavian  colonization  of  Schwyz,  the  tale 
was  fitted  to  some  real  local  hero. 

The  alleged  proofs  of  the  existence  of  a  real  William  Tell 
in  Uri  in  the  14th  century  break  down  hopelessly.  (1)  The 
entries  in  the  parish  registers  are  forged.  (2)  As  to  the 
Tell  chapels — (a)  that  in  the  "hollow  way"  near  Kussnacht 
was  not  known  to  Melchior  Russ  and  is  first  mentioned  by 
Tschudi  (1570).  (6)  That  on  Tell'a  Platte  is  also  first  men- 
tioned in  Tschudi.  The  document  which  alleges  that  the 
chapel  was  built  by  order  of  a  "  landsgemeinde"  held  in 
1388,  at  which  114  men  were  present  who  had  been  person- 
ally acquainted  with  Tell,  was  never  heard  of  till  1759. 
The  procession  in  boats  to  the  place  where  the  chapel  stands 
may  be  very  old,  but  is  not  connected  with  Tell  till  about 
1582.  (c)  The  chapel  at  Btirglen  is  known  to  have  been 
founded  in  1582.  Other  documents  and  statements  in  sup- 
port of  the  Tell  story  have  even  less  claim  to  credit.  It  has 
been  pointed  out  above  that  with  two  exceptions  the  hail  ill' 
is  always  called  Oryssler  or  Orissler,  aim  it  was  Tschudi 
who  popularized  the  name  of  Gessler,  though  Oesslcr  occurs 
as  late  as  1765.  Now  Gessler  is  the  name  of  a  real  family, 
the  history  of  which  from  1250  to  1513  has  been  worked  out 
by  Bochholz,  who  shows  in  detail  that  no  member  ever 
played  the  part  attributed  to  the  bailiff  in  the  legend,  or 
could  have  done  bo,  and  that  the  Gesslers  could  not  have 
owned  or  dwelt  at  the  castle  of  Kussnacht ;  nor  could  they 
have  been  called  Von  Bruncck. 

In  the  Vmer spiel  the  name  of  the  bailiff's  servant  who 
guarded  the  hat  on  the  pole  is  given  as  Ileintz  Vogely,  and 
we  know  that  Friedrich  Viiguli  was  the  name  of  one  of  the 
chief  military  officers  of  Peter  von  Hagenbarh,  who  from 
1469  to  1474  administered  for  Charles  the  Bold,  duke  of 
Burgundy,  the  lands  (Alsace,  etc.)  pledged  to  him  by  Sig- 
ismund  of  Hapsburg.  Now  Hagenbach  is  known  to  have 
committed  many  cruelties  like  those  attributed  to  the  bail- 
iffs in  the  legend,  and  it  has  been  plausibly  conjectured 
that  his  case  has  really  given  rise  to  these  stories,  especially 
when  we  find  that  the  Confederates  had  a  hand  in  his  cap- 
ture and  execution,  that  in  a  document  of  1358  Hagenbachs 
and  Gesslers  appear  side  by  side  as  witnesses,  aud  that  the 
Ilawnbachs  had  frequent  transactions  with  the  Hapsburgs 
and  their  vassals. 

Aiming  the  vast  number  of  book*  snd  pamphlet*  on  the  Tell 
story,  the  two  most  to  be  recommended  are  W .  VIscher.  £><>  Sage 
von  der  Brjreiunij  der  Waldst&ttc,  I^cipsic,  1S67,  and  E.  L.  Roch- 
holx.  Tell  and  <ie**Ur,  with  a  volume  of  documents  1250-1.113, 
Hellbronn,  1K77.  Convenient  summaries  of  the  controversy  will 
be  found  in  any  modern  book  on  Swiss  hlstorv.  and  more  particu- 
larly In  O.  von  Wyss,  t'eber  d.  Qeseh.  d.  drri  L&nder—  Uri,  Sehuyz, 
tt  Vntermalden— in  den  Juhren  1212-1315.  Zurich.  1H58:  Alf  Huber, 
Die  WaldsiaUe  bis  tur  fettrn  Beprvndung  ihrrr  Eidornr>s*ensrhafi, 
nit  rinrm  Anhange  iiber  die  aewhichUiehe  SteUangdes  Wilh,  Tea, 
iBUbruck.  1861 ;  Albert  Rltfiet.  Us  Origin*  de  la  Con,ftderation 
,  HisUrirt  tt  Lbgende.  Geneva.  1869.  (w.  a.  B.  c.) 


edited  the  earlier  volumes  of  the  Englischcs  BiWeceri 
(in  19  vols.,  1749-70),  an  adaptation  for  German  read- 
ers of  the  exegetical  works  ot  WilleL  Ainswortb,  Pat- 
rick,  Poole,  Henry,  and  others.    Teller  was  born  at 
Leipsic  on  9th  January,  17.14,  and  studied  philosophy 
and  theology  in  the  university  there.    Amongst  the 
men  whose  influence  mainly  determined  his  theologi- 
cal position  and  line  of  work  was  J.  A.  Ernesti.  His 
writings  present  rationalism  in  its  course  of  develop- 
ment from  Biblical  super-naturalism  to  the  borders  of 
deistical  naturalism.    His  first  learned  production  was 
a  Latin  translation  of  Keunicott's  Dissertation  o*  the 
State  of  the  Printed  Hebrew  Text  of  the  Old  Testament 
( 1 756),  which  was  followed  the  next  year  by  an  essay 
in  which  he  expounded  his  own  critical  principles.  Id 
1761  he  was  appointed  pastor  and  professor  of  the- 
ology in  the  university  of  Helmst&dt.    Here  he  par- 
sued  his  exegetical,  theological,  and  historical  re- 
searches, the  results  of  which  appeared  in  his  Ltkdmck 
da  chrutlichcn  Glaubens  ( 1 764).    This  work  threw  the 
entire  theological  world  into  commotion,  as  much  by 
the  novelty  of  its  method  as  by  the  heterodoxy  of  id 
matter,  and  more  by  its  omissions  than  by  its  positive 
teaching,  though  everywhere  the  author  seeks  to  put 
theological  doctrines  in  a  decidedly  modern  form.  In 
consequence  of  the  storm  of  indignation  the  book  pro- 
voked, Teller  eagerly  accepted  an  invitation  from  the 
Prussian  cultus  minister  to  the  post  of  prebendary  of 
Koln  on  the  Spree,  with  a  seat  in  the  Berlin  consistory 
(1767).  Here  he  found  himself  in  the  company  of  the  ra- 
tionalistic theologians  of  Prussia — Sack,  Spalding,  and 
others — aud  became  one  of  the  leaders  of  the  ratioo 
alistic  party,  and  one  of  the  chief  contributors  to 
Nicolai  s  Augema'ne  Deutsche  Bibliothek.    Teller  was 
not  long  in  making  use  of  his  freer  position  in  Berlin. 
In  1772  appeared  the  most  popular  of  his  books,  War- 
terhuch  zum  Neuen  Testament  (6th  ed.,  1805).  The 
object  of  this  work  is  to  recast  the  language  and  ideas 
of  the  New  Testameut  and  give  them  the  form  of 
18th-century  illuminism.   Thus  Heb.  xiii.  8  sipifies 
the  permanence  of  Christ's  teaching,  and,  as  the  New 
Testament  has  no  word  for  Christianity,  "Christ" 
may  mean  sometimes  His  person  and  at  others  His 
doctrine  or  the  Christian  religion :  Col.  i.  15  signifies 
the  priority  of  Christ  to  all  other  Christians.    By  this 
lexicon  Teller  had  put  himself  amongst  the  most  ad- 
vanced rationalists,  and  his  opponents  charged  him 
with  the  design  of  overthrowing  positive  Christianity 
altogether.    The  edict  of  Wollner  (1788),  and  Teller's 
manlv  action  as  consistorialrath  in  defiance  of  it,  led 
the  Prussian  Government  to  pass  upon  him  the  sen- 
tence of  suspension  for  three  months,  with  forfeiture 
of  his  stipend.    He  was  not,  however,  to  be  moved 
by  such  means,  and  (1792)  issued  his  work  Die  Re- 
ligiim  der  VoWmmmeneren,  an  exposition  of  his  theo- 
logical position,  in  which  he  advocated  at  length  the 
idea,  suDsequently  often  urged,  of  "the  perfectibility 
of  Christianity.'  — that  is.  of  the  ultimate  trans- 
formation of  Christianity  into  a  scheme  of  simpk 
morality,  with  a  complete  rejection  of  all  specifically 
Christian  ideas  and  methods.   This  book  represents 
the  culminating  point  of  German  illuminism,  and  is 
separated  by  a  long  process  of  development  from  the 
author's  Lehrbuch.    Teller  died  on  9th  December, 
1804.    In  addition  to  the  above  works  he  wrote  A*- 
leitung  zur  Religion  Uberhaupt  und  zum.  Aliptmeisf* 
des  Christenthums  insbesondere  (]792);   and,  beSKks 
his  contributions  to  the  Allgemeine  Deutsche  Biblio- 
thek, he  edited  a  popular  and  practically  useful  JUaga- 
zin  ftir  l*rediger  (1792-1801). 


TELLER,  Wilhklm  Abraham  (1734-1804),  was 
the  son  of  the  Leipsic  clergyman,  Romanus  Teller,  who 

I  Dammnts Jar  the  Hilary  of  the  Federal  Alliances,  18X5  and 
1S61,  and  hU  ifistory,  part  ii..  IM7. 


,"iS 


See  Oass,  Geschiehte  der  protrstantisehen 
206-222;   Tholuck.  art.  "Teller,"  in  Herxog-Plitt'i 
eneykl.  ;  Doring,  Deutsche  Kanzelredner  des  1& 
Jahrk.,  p.  506  so. Pusey,  Causes  of  the  Late 
Character  of  German  Theology  (1828),  p.  150. 

TELLEZ,  Gabriel  (c.  1570-1648),  Spanish  drs- 
matist,  better  known  as  Tirso  PE  Molina  (his  nam 
de  plume),  was  born  about  the  year  1570.  and  about 
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1613  entered  the  order  of  the  Brothers  of  Charity  at 
Toledo.  In  1645  he  became  prior  of  the  monastery  of 
tbe  order  at  Soria,  where  he  died  in  1648. 

His  dramatic  works  are  said  to  have  numbered  nearly 
300,  bat  of  these  only  a  small  proportion  are  now  extant 
A  selection  of  the  best  of  them  was  edited  by  Hartsenbusch 
in  183&-42  (Madrid,  12  vols.).  See  Don  Juan,  vol.  vU.  p. 
30G,  Drama,  vol.  viL  p.  364,  and  Spanish  Litkratukk, 
toI.  xxii.  p.  373. 

TELLICHERRI,  a  seaport  town  of  India,  in  Mal- 
abar district  of  Madras,  situated  in  11°  44'  53"  N. 
hi  and  75°  31'  38"  E.  long.  It  is  a  healthy  and 
picturesque  town,  built  upon  a  group  of  wooded  hills 
running  down  to  the  sea,  and  is  protected  by  a  natural 
breakwater  of  rock.  The  town  with  its  suburbs  occu- 
pies about  5  square  miles,  and  was  at  one  time  de- 
tended  by  a  strong  mud  wall  The  citadel  or  castle 
still  stands  to  the  north  of  the  town.  The  East  India 
Company  established  a  factory  here  in  1683  for  the 
pepper  and  cardamom  trade.  For  two  years  (1780- 
H2J  the  town  withstood  a  siege  by  Hyder's  general 
Sirdar  Khan,  and  in  the  subsequent  wars  with  Mysore 
Tellicherri  was  the  base  of  operations  for  the  ascent 
of  the  Ghats  from  the  west  coast  In  1881  the  popu- 
lation was  26,410. 

TELLURIUM.   See  Selenium  and  Tellurium. 

TELPHERAGE.   See  Traction. 

TEMESVAR,  a  royal  free  city  and  capital  of  the 
county  of  Temes,  is  the  chief  town  of  southeastern 
Hungary.  It  lies  on  the  navigable  B6ga  Canal  and 
the  river  Bega,  in  45°  47'  N.  lat  and  21*  14'  E.  long. 
The  inner  town  is  fortified  and  separated  from  the 
suburbs  by  a  glacis,  now  partly  converted  into  a  park. 
Temesvar  is  the  seat  of  the  Roman  Catholic  bishop 
of  Csanad  and  of  a  Greek  bishop,  as  also  of  several 
Government  departments  of  great  importance,  and 
of  one  of  the  fifteen  army  corps  of  the  Austrian- 
Hungarian  army.  The  majority  of  the  inhabitants 
follow  industrial  and  commercial  pursuits,  and  carry 
on  a  brisk  trade  in  grain,  flour,  spirits,  fruits,  flax, 
and  hemp  with  the  neighboring  districts  and  with 
Roumania  and  Servia,  by  means  of  the  Arad-Temes- 
r&r  and  the  Austrian-Hungarian  State  Railways,  as 
well  as  by  the  Bega  Canal  and  by  road.  The  town 
possesses  many  charitable  and  educational  establish- 
ments, and  is  a  favorite  place  of  residence  on  account 
of  its  neatness  and  cleanliness.  It  has  been  lighted 
by  electricity  since  1883.  Among  the  buildings  spe- 
cially worthy  of  notice  are  some  fine  old  churches,  a 
oew  theatre,  and  a  synagogue  in  the  Byzantine  style. 
Temesv&r  played  an  important  part  in  the  Turkish 
wars  an<  I  in  that  of  1848-49.  The  population  was 
37.500  in  1886. 

TEMMINCK,  Konrad  Jacob  (1778-1857),  keeper 
of  the  Leyden  museum  of  natural  history,  was  espe- 
cially distinguished  as  an  ornithologist,  and  was  the 
author  of  many  magnificently  illustrated  systematic 
works.   See  OrniTHOLOOY,  vol.  xviii.  p.  15  sq. 

TEMPK    See  Thkssalt. 

TEMPERA,  or  Distemper,1  is  a  method  of  paint- 
ing in  which  solid  pigments  are  employed,  mixed  with 
a  water  medium*  in  which  some  kind  of  gum  or  gela- 
tinous substance  is  dissolved  to  prevent  the  colors  from 
waling  off.  Tempera  is  called  in  Italy  "fresco  a 
kcco,  '  as  distinguished  from  "fresco  buono,"  or  true 
fresco,  painted  on  freshly  laid  patches  of  stucco.  The 
peculiarities  of  true  fresco  are  described  in  vol.  ix.  p. 
*>7t>  i^.  The  disadvantages  of  tempera  painting  are 
tbat  it  will  not  bear  exposure  to  the  weather  :  the 
pigments  merely  lie  on  the  surface  and  do  not  sink 
into  the  stucco,  as  is  the  case  with  true  fresco  pig- 
ments ;  moreover,  the  medium  used,  being  soluble  in 
water,  will  not  stand  the  rain.  Its  advantages  are 
tbat  the  painter  can  work  at  leisure  and  can  also 

1  For  tome  account  of  tempera  painting  In  classical  and  medi- 
eval tlmea,  we  Mvkal  Dicohatiok,  vol.  xvll.  pp.  40-54. 

1  Hence  it  used  to  be  called  "  water-work  ";  see  Shake* peare, 
ita.  ;v,  part  li.,  act  £  sc.  1. 


transfer  or  sketch  his  whole  design  on  the  dry  finished 
surface;  while  in  fresco  work  each  portion  of  the 
design  is  hidden  piecemeal  as  each  new  patch  of  stucco 
is  applied  (see  Raphael,  vol.  xx.  p.  286).  Another 
important  point  is  that  a  far  greater  variety  of  pig- 
ments can  be  used  in  tempera  painting,  as  they  are 
not  subjected  to  the  caustic  action  of  wet  Time.  Lastly, 
tempera  painting  can  be  applied  to  any  substance, 
such  as  dry  plaster,  wood,  stone,  terracotta,  vellum, 
and  paper.*  Various  media  have  been  used  for  tem- 
pera work,  such  as  the  glutinous  sap  of  the  fig  and 
other  trees,  various  gums  which  are  soluble  in  water, 
and  size  made  by  boiling  down  fish-bones,  parchment, 
and  animals'  hoofs.  In  more  recent  times  a  mixture 
of  egg  and  vinegar  has  been  found  to  make  a  good 
medium,  especially  when  it  is  desirable  to  apply  the 
colors  in  considerable  body  or  impcuto.  Painting  in 
tempera  is  probably  the  oldest  method  of  all,  and  waa 
used  in  ancient  Egypt  very  largely,  as  can  be  seen  by 
an  examination  of  tbe  man v  existing  examples  on 
papyrus  or  wood  and  stone  thinly  coated  with  a  skin 
of  fine  plaster  (ges$o).  Other  ancient  examples  have 
been  found  in  Babylon  and  Nineveh,  and  for  internal 
work  it  appears  to  have  been  much  employed  by  the 
Greeks  To  some  extent  tempera  was  used  by  the 
Romans,  though  in  most  cases  a  combination  of  fresco 
and  encaustic  (hot  wax)  was  employed  for  their  mural 
decoration  (see  vol.  xvii.  p.  49). 

In  mediaeval  times,  from  the  6th  century  in  tha 
Byzantium  of  Justinian  down  to  the  14th  century, 
most  painting,  whether  on  walls  or  panels,  was  exe- 
cuted So  tempera,  though  in  many  cases  it  appears  to 
have  been  the  custom  to  put  in  the  colored  ground  in 
true  fresco,  and,  when  that  was  dry,  paint  on  it  the 
complete  picture  with  a  tempera  medium.  This  was 
the  method  used  in  the  Byzantine  wall-paintings  in 
the  churches  of  Thessalonica,  Mount  Athos,  and  else- 
where. A  similar  practice  existed  in  England  and 
other  northern  countries,4  as  in  the  very  complete 
series  of  paintings  on  the  walls  and  vault  of  the  chancel 
of  Kempley  church,  Gloucestershire,  dating  from 
about  1100.  Most  commonly,  however,  in  England  as 
in  Franco  and  Germany  the  whole  painting  was  done 
in  tempera,  the  finished  surface  of  the  plaster  being 
first  covered  with  a  wash  of  old  slaked  lime  or 
whitening.  As  a  rule  every  inch  of  stone,  whether 
carved,  moulded,  or  plain,  in  the  cathedrals  and  other 
churches  of  mediaeval  France,  England,  and  other 
countries  was  covered  with  this  thin  coating  of  white, 
and  then  elaborately  decorated  with  tempera  painting. 
In  those  rare  cases  where  want  of  money  prevented 
the  application  of  color  the  stone- work  or  the  interior 
received  the  coat  of  white,  so  that  at  any  future  time 
the  coloring  might  be  added,  and  also  because  the  feel- 
ing of  the  Middle  Ages  evidently  was  that  bare  stone 
inside  a  building  had  an  unfinished  and  uncomfortable 
look,5  and  was  quite  as  unsuitable  in  a  richly  decorated 
and  furnished  cathedral  as  it  would  now  be  considered 
in  a  lady's  drawing-room.  The  additional  splendor 
gained  by  the  use  of  minute  patterns  stamped  in  gesso, 
thinly  laid  over  the  surface  of  the  stone,  is  described  in 
Mitral  Dfxioration,  vol.  xvii.  p.  52;  see  also  Fig.  17. 

Tempera  in  Italy.— For  panel  and  canvas  paintings 
tempera  continued  in  use  till  nearly  the  end  or  the  15th 
century,  when  the  Flemish  method  of  oil  _  painting 
gradually  took  its  place.    In  many  cases  with  panel 

SicturcB  of  the  latter  part  of  the  15th  century  it  is  now 
ifficult,  if  not  impossible,  to  be  sure  whether  they 
were  painted  in  tempera  or  in  oil,  either  because  both 
methods  were  combined— the  picture  being  begun  in 
tempera  and  finished  with  oil  glazings— or  because  an 


•  Miniatures  and  Illuminated  letters  in  medieval  MSS.  wore 
painted  with  very  finely  ground  colors  mixed  with  a  tempera 
medium.  ,    ,      ,  „ 

*  A  fine  example  of  14th-century  tempera  painting  In  Sweden 
is  Illustrated  In  vol.  xvii.  plate  I. 

»  Nothing  could  be  more  oppo-md  to  the  apirlt  of  the  Mlortle 
Ages  than  the  modern  rage  for  cutting  off  planter  and  scraping 
a  mistaken  notion  <  " 
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oil  varnish  has  been  laid  over  the  tempera  pictures, 
and  so  the  pigments  have  absorbed  oil  out  of  the 
varnish  and  have  thus  practically  become  associated 
with  an  oil  medium.  In  some  cases  slight  peculiari- 
ties of  brush-work  bear  witness  to  one  medium  or  the 
other ;  but  these  appearances  are  often  deceptive,  and 
any  real  certainty  on  the  point  is  unattainable.  The 
round  panel  of  the  Madonna  and  St.  Joseph  by 
Michelangelo  may  be  mentioned  as  an  example  or 
these  doubtful  cases. 

In  the  main  the  earlier  tempera  easel  pictures  were 
painted  on  wood, — pear,  poplar,  or  walnut  being  com- 
monly used  ;  but  a  tew  painters .preferred  in  some  cases 
to  use  canvas, 1  The  National  Gallery  of  London  pos- 
sesses a  very  beautiful  example  of  this, — the  Entomb- 
ment, attributed  to  Van  der  Weydcn  (see  Schools  of 
Painting,  vol.  xxi.  p.  458,  Fig.  29),  which  is  most 
delicately  and  yet  powerfully  painted  on  linen  without 
any  priming.  Usually  both  panels  and  canvas  were 
prepared  for  tempera  by  being  covered  with  a  fine 
priming  or  coating  of  gesso  (plaster).  Some  later 
painters  used  marble  dust ;  others  unfortunately  used 
white  lead,  which  has  since  blackened  through  the  ab- 
sorption of  gases  from  the  air. 

In  the  case  of  wall  paintings,  both  tempera  and 
^fresco1  were  used  together, — tho  proportion  of  fresco 
work  being  gradually  increased.  In  the  13th  and  most 
of  the  14th  century  little  more  than  the  groundwork 
uf  the  picture  was  painted  in  fresco^  though  this  varied 
according  to  the  custom  of  each  painter.  In  the  15th 
century  increased  technical  skill  and  rapidity  of  execu- 
tion allowed  much  more  complete  work  to  be  done  in 
fresco,  till  at  last  nothing  but  a  few  finishing  touches 
were  done  in  tempera.  For  this,  exceptional  certainty 
-of  touch  and  speed  of  execution  were  required,  and 
some  weaker  painters  never  attained  to  a  very  com- 
plete mastery  over  the  fresco  process.  The  brilliant 
series  of  wall  paintings  by  Pinturicchio  in  the  cathedral 
library  at  Siena  contain  a  very  large  proportion  of 
tempera  work,  in  spite  of  which  they  are  still  in  a 
wonderful  state  of  preservation.  Raphael's  rapid  ad- 
vance in  the  mastery  of  fresco-work  is  clearly  shown  in 
his  paintings  in  the  Vatican  stance,  each  one  of  which 
is  carried  to  a  further  stage  in  true  fresco  than  the 

? receding.  Thus  the  earnest  painting  of  the  series 
the  Disputa)  is  very  largely  executed  in  tempera, 
while  some  of  the  later  ones  are  nearly  completed  in 
fresco,  and  show  the  most  perfect  skill  in  that  difficult 
process.  Michelangelo  was  specially  remarkable  for 
his  great  power  in  fresco,  and  carried  his  Sistine  paint- 
ings to  a  very  advanced  stage  before  touching  them 
with  tempera.  Sad  to  say,  what  tempera  finishing 
touches  he  did  apply  have  mostly  been  scraped  off  dur- 
ing the  many  cleanings  and  repairs  that  these  works 
have  undergone ;  ana  the  same  misfortune  has  hap- 
pened to  a  large  number  of  other  important  pictures. 
Tempera  was  specially  used  for  paintings  on  canvas 
which  were  intended  to  be  hung  like  tapestry,  as,  for 
example,  the  fine  1 5th-century  series  at  Rheims  and 
Mantegna's  Triumph  of  Julius  Caraar  at  Hampton 
Court.*  It  was  also  much  used  for  large  cartoons, 
such  as  Raphael's  tapestry  designs,  now  in  the  South 
Kensington  Museum.  After  the  first  half  of  the  1 6th 
century  the  increasing  use  of  oil  painting,  assisted  by 
the  artistic  decadence  of  the  age,  caused  the  gradual 
disuse  of  both  fresco  and  tempera. 

A  third  process,  often  used  during  the  earlier  Middle 
Ages,  was  a  sort  of  compromise  between  tempera  and 
fresco.  A  finished  stucco  surface  was  prepared  as  for 
ordinary  tempera,  but  before  each  day's  painting  the 
plaster  was  soaked  with  water,  so  that  the  pigments, 
(aid  on  to  the  wet  plaster,  to  some  extent  sank  below 
the  surface,  though  without  penetrating  as  deeply  as 
they  would  on  newly  mixed  stucco.  ( J.  H.  M. ) 

1  In  order  to  ensure  an  even  surface  some  painters  prepared 
their  panels  by  covering  them  with  linen  or  vellum,  over  which 
the  Rewoprlmlnx  wan  laid. 

*  "Fnaaco"  here  meant  "  freaco  buono,"  or 

•  Se«  vol.  xv.  p.  609. 


TEMPERANCE  SOCIETIES.*  The  modern  tem- 
perance movement  may  be  said  to  date  from  the  pub- 
lication at  Philadelphia,  in  1785,  of  Dr.  Benjamin 
Rush's  essay  on. "  The  Effects  of  Ardent  Spirits  on  the 
Human  Body  and  Mind,"  which  was  republished  in 
the  Gentleman' »  Magazine  of  1786,  and  had  a  wide 
circulation.  The  distinction  which  he  draws  between 
distilled  and  fermented  liquors  has,  however,  no  foun- 
dation in  fact,  the  difference  beingonc  of  degree  and" 
not  of  kind.  In  1808  Dr.  Lyinan  Beecher  and  Dr.  B 
J.  Clark,  both  readers  of  Rush,  took  action,  and  the 
result  of  the  work  of  the  latter  was  the  formation  of 
what  is  believed  to  be  the  first  modem  temperance 
society.  It  was  formed  in  Greenfield,  Saratoga 
county.  New  York,  as  an  anti-spirits  association, 
and  still  remains  a  teetotal  society.  This  example 
was  soon  followed  elsewhere,  the  early  societies  all  n> 
striding  their  scope  to  advocacy  of  moderation  in 
the  use  of  distilled  liquors,  and  placing  no  inhibi- 
tion upon  fermented  drinks.  One  society  had  a 
by-law  requiring  any  member  who  became  intoxicated 
to  treat  all  the  other  members.  The  work  made  far- 
ther progress  when  the  American  Temperance  Society 
was  founded  in  1826.  Three  years  later  Prof.  John 
Edgar  of  Belfast  called  attention  to  the  need  for  simi- 
lar work  in  Ireland ;  and  John  Dunlop  nearly  at  the 
same  time  organized  a  temperance  society  in  Glasgow. 
In  1830  the  first  English  temperance  society  wm 
founded  at  Bradford.    The  habitual  use  of  fermented 


liquors  in  England  was  a  prolific  source  of  drunkenness, 
and  the  evil  was  greatly  increased  by  the  passing  of 
the  Beer  A«t  in  October,  1830.    Hence  some  i 


reformers  began  to  abstain  from  all  forms  of  alcohol 
This  new  departure  found  its  leader  in  Joseph  Liveser 
of  Preston,  a  man  of  singular  zeal  and  benevolence, 
who  with  six  others  signed  a  pledge  of  total  abstinence 
on  1st  September,  1832.  The  reformers  wen  soon 
divided  over  the  fierce  * '  battle  of  the  pledges. ' '  Some 
were  willing  to  pledge  themselves  to  abstain,  bat  not 
to  refrain  from  providing  alcoholic  drink  for  their 
visitors.  After  the  formation  of  the  distinctive  total 
abstinence  organizations,  the  moderation  societies  died 
of  inanition.  It  should  be  mentioned  here  that  the 
Society  of  Bible  Christians,  founded  at  Salford  in  1809, 
adopted  the  rule  of  abstinence  from  flesh  meat  and 
intoxicants,  and  that  a  number  of  the  "radical  re- 
formers "  were  abstainers  from  a  desire  to  diminish 
the  public  revenue,  which  they  regarded  as  devoted  u> 
wrong  purposes  by  the  Government  of  the  day.  In 
Ireland  Father  Theobald  Matthew  became  president 
of  the  Total  Abstinence  Society  in  Cork,  in  1838,  and 
the  "pledge"  was  taken  from  his  hands  by  crowds; 
before  he  died  in  1856  between  three  and  four  million 
persons  are  said  to  have  received  it  from  him  in  tbe 
course  of  his  journeys,  J.  S.  Buckingham  secured 
the  appointment  of  a  committee  of  the  House  of 
Commons,  which  sat  in  June,  1834,  to  inquire  into 
drunkenness.  The  adjective  "  teetotal  "  was  first  used 
in  September,  1833,  by  Richard  Turner,  a  reformed 
drunkard,  to  express  the  thoroughgoing  principle  of 
total  abstinence,  but  whether  he  coined  the  word,  or 
whether  it  was  merely  a  stuttering  pronunciation  of 
"total,"  or  an  old  dialect  word  has  been  disputed, 
Prof.  Skeat  (Etym.  DicUt.v.  "Teetotal")  believes  it 
is  an  emphasized  form  of  "total,"  formed  on  the 
principle  of  reduplication.  The  early  teetotallers  were 
earnest  missionaries.  In  consequence  of  their  efforts 
societies  and  leagues  multiplied,  periodicals  were  es- 
tablished, and,  notwithstanding  many  failures  and 
apparent  retrogressions,  the  temperance  movement 
progressed.  One  of  the  chief  forms  of  thrift  amooot 
the  artisan  class  was  that  of  the  friendly  society,  the 
meetings  of  which  were  usually  held  at  tbe  public- 
house,  large  sums  being  spent  (sometimes  by  rule)  on 
liquor.    In  1835  the  Independent  Order  of  ] 


♦  The  manner  and 
regulated  the  sale  ofi 

(vol.  xiv.  p.  «M). 


which  the  law  has  in  recent  yea* 
la  described  under  LtqcoaU* 
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ns  formed  at  Salford,  and  has  since  had  a  prosperous 
career  as  a  working-class  insurance  company  on  tem- 
perance principles.   The  Sons  of  Temperance  and  the 
Total  Abstinent  Sons  of  the  Phoenix  are  similar  or- 
ganizations.    The  sickness  and  death-rate  among 
members  of  these  bodies  is  much  below  that  of  the 
ordinary  friendly  societies.    The  beneficial  effect  of 
abstinence  upon  health  and  longevity  is  shown  by  the 
experience  of  the  United  Kingdom  Temperance  Provi- 
dent Institution,  the  example  of  which  has  led  several 
large  insurance  companies  to  add  a  special  section  for 
teetotallers.    The  statistics  of  these  offices  show  that 
the  mortality  of  the  ordinary  insured  is  considerably 
heavier  than  that  of  the  abstainers.    A  vehement 
controversy  arose  at  an  early  period  as  to  the  use  of 
sacramental  wine,  and  the  nature  of  the  wines  men- 
tioned in  Scripture  was  discussed  in  innumerable 
pamphlets.    The  result  has  been  that  in  a  number  of 
the  wine  now  used  for  sacramental  purposes  is 
tod  to  be  unfermented.    The  cosmopolitan 
'  of  the  movement  was  shown  by  the  meeting 
of  the  World's  Temperance  Convention  at  London  in 
1*46.    The  Scotch  United  Presbyterian  Abstinence 
Society,  originated  in  1845,  was  one  of  the  first  of  the 
church  societies;  and  there  are  now  few,  if  any, 
religious  denominations  either  in  England  or  America 
in  which  such  organizations  are  wholly  wanting.  The 
Church  of  England  Temperance  Society  has  two  sec- 
tions, one  pledged  to  the  temperate  use  of  intoxicants 
and  the  other  to  total  abstinence.    This  method  of 
organizing  has  found  imitators.   The  enactment  of  the 
Maine  Liquor  Law  in  America,  in  1851  (see  vol.  xv. 
p  302)  led  to  the  formation,  in  1853,  of  the  United 
Kingdom  Alliance,  which  has  for  its  object  the  sup- 
pression of  the  liquor  traffic  by  legislation,  and  with  a 
view  to  this  suggests  that  a  power  of  local  veto  should 
be  placed  in  the  hands  of  the  rate-payers.  This 
proposal  took  parliamentary  form  in  the  Permissive 
Bill  of  Sir  Wilfrid  Lawson,  which  was  ultimately 
withdrawn  and  replaced  by  a  *'  local  option  "  resolution 
which  has  been  thrice  affirmed  by  the  House  of  Com- 
mons.  Temperance  hotels,  temperance  cafes,  British 
workmen  public-houses,  cocoa  houses,  coffee  palaces, 
teetotal  clubs,  have  arisen  in  many  places  as  social  aids 
of  the  temperance  movement. 

In  1868  the  Good  Templar  order  was  introduced  into 
England  from  the  United  States,  where  it  had  come 
into  existence  several  years  earlier.  In  England  it 
made  rapid  progress,  until  it  was  seriously  checked  by 
a  dispute  arising  out  of  the  negro  question  :  but  the 
two  sections  have  again  reunited  (1887).  Good  Tem- 
plary  is  the  freemasonry  of  temperance,  with  ritual, 
passwords,  grips,  etc.,  closely  modelled  on  those  of 
the  old  secret  societies.  It  has  had  a  remarkable 
extension  in  Great  Britain,  the  United  States,  the 
British  colonies,  and  in  Scandinavia,  its  aggregate 
membership  now  reaching  over  623,000.  One  of  its 
result*  has  been  the  foundation  of  a  temperance  or- 
phanage at  Sunbury-on-Thames.  Side  by  side  with 
the  general  movement  there  has  been  a  special  move- 
merit  against  the  use  of  alcohol  as  medicine,  and  the 
tendency  of  medical  teaching  now  favors  at  least 
restriction  of  its  use  as  a  therapeutic  agent.  The 
London  Temperance  Hospital  for  the  non-alcoholic 
treatment  of  disease  was  opened  in  October,  1873.  The 
importance  of  training  the  young  was  early  recognized 
by  the  leaders  of  temperance  reformation,  and  the 
labors  of  Dr.  R.  B.  Grindrod  of  Manchester  and  Mrs. 
Carlile  of  Dublin  led  to  the  formation  of  bands  of 
hope,  which  are  now  found  in  connection  with  many 

S.  of  worship.  The  juvenile  temples  of  the  Good 
plar  order  also  work  m  the  same  direction.  The 
Woman's  Christian  Temperance  Union,  founded  in 
the  United  States  in  1874,  is  one  of  the  latest 
forms  of  temperance  activity.  A  branch  was  organ- 
ized in  Great  Britain  in  1876;  and  in  1883  the 


The  temperance  movement  has  now  branched  out  into 
a  multitude  of  organizations  in  the  United  Kingdom,  of 
which  the  Railway  Temperance  Union,  the  post-office  tem- 
perance societies,  and  associations  connected  with  the  army 
and  navy  are  types.  The  organizations  of  a  more  general 
character  are  the  United  Kingdom  Alliance,  which  is  a 
active  in  the  dissemination  of  teetotal  doctrines 
the  National  Temperance  League,  the  Scottish  Temp 
League,  the  British  Temperance  League,  the  Scottish  Per- 
missive Bill  Association,  the  Irish  Temperance  League,  and 
the  Irish  Association  for  the  Prevention  of  Intemperance. 
There  are  also  large  district  and  county  societies.  Next  to 
these  come  the  secret  orders,  of  which  the  Rechabites,  Sons 
of  Temperance,  Sons  of  the  Phcenix,  are  large  benefit  so- 
cieties. The  Independent  Order  of  Good  Templars  is  non- 
beneficiary,  and  seeks  in  its  "  lodges "  to  provide  social 
attractions,  and  at  the  same  time  to  train  the  members  in 
temperance  work  ;  it  is  probably  the  largest  voluntary  as- 
sociation in  the  world.  There  are  societies  in  connection 
with  the  various  religious  bodies,  of  which  the  Church 
of  England  Temperance  Society,  the  Catholic  League  of 
the  Cross,  the  Baptist  Total  Abstinence  Society,  are  promi- 
nent instances. 

The  oldest  organization  in  America  is  the  Sons  of  Tem- 
perance (1642),  now  numbering  about  80,000  members. 
The  Independent  Order  of  Good  Templars  (1831)  is  the 
largest,  its  membership  approaching  100,000.  Both  these, 
as  also  the  Royal  Templars  of  Temperance  (1877)  and  the 
Templars  of  Honor  and  Temperance  (1845),  are  mutual 
benefit  societies.  The  Woman's  Christian  Temperance 
Union,  the  National  Temperance  Society  and  Publication 
House  (New  York),  and  the  National  Prohibition  Party  are 
active  in  educational  work.  The  Woman's  Christian 
Temperance  Union  is  the  outgrowth  of  "the  Women's 
Crusade"  (1872),  a  remarkable  uprising  among  the  womeu 
of  Ohio  and  Pennsylvania  against  the  liauor  traffic  The 
organization  was  effected  iu  1874,  and  has  since  spread 
throughout  the  United  States,  its  membership  now  (1887) 
numbering  207,000.  Its  influence  has  been  widely  felt  in 
legislatures  and  in  elections  in  which  prohibitory  laws  have 
been  voted  upon.  With  the  exception  of  the  Church  Tem- 
perance Society  of  the  Protestant  Episcopal  Church,  which 
has  the  "double  basis,"  all  the  temperauce  societies  of  the 
United  States  are  based  on  the  doctrine  of  total  abstinence  ; 
and,  with  the  additional  exception  of  the  Father  Mathew 
Total  Abstinence  Societies  of  the  Roman  Catholic  Church, 
they  all  advocate  the  principle  of  prohibition.  Amend- 
ments embodying  this  idea  have  been  Inserted  in  the  State 
constitutions  (by  popular  vote)  of  Maine,  Kansas,  and 
Rhode  Island.  In  Vermont  and  Iowa  the  legislature  has 
enacted  statutory  prohibition,  which  is  still  in  force.  In 
other  States  local  prohibition  prevails  to  a  1 
chiefly  in  Georgia,  Mississippi,  Massachusc 
Kentucky,  and  Arkansas. 

Bibliography.— The  literature  of  the  subject  is  very  extensive 
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beads.  (1)  History:  P.  T.  Winskill.  Ht*tory  of  the  Temperance 
Reformation;  One  Hundred  Yeart  id  Tvmjterance  (New  York,  1886) ; 
Dorchester,  Liquor  Problem  in  alt  Age*  (New  York);  WHlard, 
Woman  and  Temperance  (Hartford) ;  8haw,  Great  Temperance  Re- 
forms (Toronto)_f Do  not  Carry  Temperance  into  Politic*  (Philadel- 
phia, ls871.  (2)  Theology:  Dawwm  Burns  and  F.  R.  Lees.  Tem- 
perance lliblc  Commentary ;  J.  Hmltb.  The  C'frurch  and  the  Temper- 
ance Reformation;  Samson,  Divine  Lam  at  to  Wine*  (Philadelphia). 
(3)  General:  A.  Gustalson.  The  foundation  of  Death ;  R.  B.  Grind- 
rod,  Our  Nation' §  Viet;  D.  Bums,  Bate*  of  the  Temperance  Reforma- 
tion; Grindrod,  Bacehu*;  B.  Parsons,  Anti-Baechu* ;  Powell,  Bae- 
chu*  Dethroned;  Baker,  The  <\ir*e  of  Britain  ;  J.  Dunlop,  Philatophy 
of  Drinking  Irngc*  (18&)  |  The  Political  Prohibitionitt  (New  York, 
1887) :  Pitman  Alcohol  and  the  state  (New  York).  (4)  Political 
Economy:  F.  R.  Lees,  Argument  for  Iht  Prohibition  of  the  Liquor 
Truffle;  W.  Hoyle,  Our  A'aiional  Resource*  ;  Hargreave*.  Our  Wanted 
Rctnurce*  (New  York).  (5)  Sentxex :  J.  Uvewy  The  Mall  Liquor 
lecture;  P.  B\im*>.TcetotaBer'$  Companion;  W.  B.  Carpenter,  Phyei- 
otogyof  Temperance  and  Total  Abstinence ;  A.  A.  Reade,  Study  and 
Stimulant*;  Miller,  Alcohol,  it*  Place  and  Potter;  Id.,  fi'cphalUm  ; 
B.  W.  Richardson,  Cantor  Iscture*  on  Alcohol;  Hargreaves,  Alcohol 
and  Science  (New  York).  (6)  Fiction  :  novels  and  talcs  embody- 
ing teetotal  principle*  have  been  written  by  Mrs.  Henry  Wood, 
Mrs.  H.  B.  Stowe,  Mrs.  C.  L,  Balfour,  Mr.  John  Habberton,  Mr. 
Edward  Jenkins,  Mrs.  8.  C.  Hall.  Mrs.  Ellis,  and  many  others. 
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TEMPLARS.  Knights.  Perhaps  the  most  re- 
nowned of  the  three  great  military  orders  founded  in 
the  12th  century  for  the  defence  of  the  Latin  Kingdom 
of  Jerusalem  is  that  of  the  Knights  Templars  ( pau- 
peres  oommHitonea  Chriiti  templique  Salommid). 
though  abolished  long  before  its  rivals.  It  differed 
from  the  Hospitallers  and  the  Teutonio  Knights  in 
having  been  a  military  order  from  its  very  origin,  inas- 
much as  its  earliest  members  banded  themselves  to- 
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gether  for  the  express  purpose  of  giving  armed  pro- 
tection to  the  numerous  pilgrims  who,  after  the  first 
crusade,  flocked  to  Jerusalem  and  the  other  sacred 
sites  in  the  Holy  Land.  Walter  Map  has  preserved 
the  legendary  story  of  their  first  achievements,  from 
which  it  would  appear  that  their  earliest  efforts  were 
confined  to  the  immediate  neighborhood  of  Jerusalem ; 
and  the  memory  of  their  original  aim  may  perhaps  be 
traced  from  fifty  to  seventy  years  later,  when  they 
conducted  Henry  of  Saxony  from  their  own  quarters 
on  Mount  Moriah  to  the  banks  of  Jordan,  or  when  on 
the  fall  of  the  Holy  City  (1 187)  they  protected  the 
vanguard  of  the  Christians  on  its  way  from  Jerusalem 
to  Tripoli.  The  three  orders  were  distinguished  from 
each  other  by  their  garb.  The  Hospitallers  wore  black 
mantles  with  white  crosses,  the  Templars  white  man- 
tles with  a  red  cross,  the  Teutonic  Knights  white 
mantles  with  a  black  cross.1 

The  Templars  almost  from  their  foundation  had 
their  quarters  in  the  palace  of  the  Latin  kings,  which 
had  been  the  mosque  of  Mount  Moriah.  This  palace 
was  also  known  as  Solomon's  temple,  and  it  was  from 
this  templum  Salomonia  that  the  Templars  took  their 
name. 

About  the  year  1118  a  Burgundian  knight,  Hugh 
de  Paganis,  bound  himself  and  eight  com- 
Orijrin.  rades  by  a  vow  to  the  patriarch  of  Jerusa- 
lem to  guard  the  public  roads,  to  live  as 
regular  canons,  and  to  fight  for  the  King  of  Heaven 
in  chastity,  obedience,  and  self-denial.  Baldwin  II. 
granted  tnem  quarters  on  Mount  Moriah  and  recom- 
mended their  cause  to  St  Bernard.  Under  his  natron- 
age  the  papal  legate,  Matthew,  bishop  of  St.  Albano, 
presided  at  the  council  of  Troyes  in  January,  1 128,  for 
the  purpose  of  drawing  up  or  confirming  the  statutes 
of  the  new  order.  The  seventy-two  statutes  then 
drawn  up  met  with  the  approval  of  Pope  Honorius 
II.  and  the  patriarch  of  Jerusalem,  and  became  the 
groundwork  of  the  later  and  more  elaborate  "  Regie 
du  Temple."  Long  before  St.  Bernard's  death  (1 153) 
the  new  order  was  established  in  almost 
every  kingdom  of  Latin  Christendom. 
Henry  I.  granted  them  lands  in  Nor- 
mandy. They  seem  to  have  been  settled 
in  Castile  by  1120,  in  Rochclle  by  1131,  in  Languedoc 
by  1136,  at  Rome  by  1138,  in  Brittany  by  1141,  and 
in  Germany  at  perhaps  a  still  earlier  date.  Alphonso 
I.  of  Aragon  and  Navarre,  if  we  may  trust  the  Span- 
ish historians,  bequeathed  them  the  third  of  his  king- 
dom (Mariana,  x.  a  9).  Raymond  Be  re  n  gar,  count 
of  Barcelona,  and  Alphonso's  successor  in  Aragon. 
whose  father  had  been  admitted  to  the  order,  granted 
them  the  strong  castle  of  Moncon  (1143),  and  estab- 
lished a  new  chivalry  in  imitation  of  theirs.  Louis 
VII.  in  the  latter  years  of  his  reign  gave  them  a  piece 
of  marsh  land  outside  Paris,  which  in  later  times 
became  known  as  the  temple,  and  was  the  head- 
quarters of  the  order  in  Europe.  Stephen  of  Eng- 
land granted  them  the  manors  of  Creasing  and  Witham 
in  Essex,  and  his  wife  Matilda  that  of  Cowley,  near 
Oxford.  Eugenius  III.,  Louis  VII.,  and  130  breth- 
ren were  present  at  the  Paris  chapter  (1147)  when 
Bernard  ac  Balliol  granted  the  order  15  borates  of 
land  near  Hitchin  ;  and  the  list  of  English  benefactors 
under  Stephen  and  Henry  II.  includes  the  noble 
names  of  Ferrers,  Harcourt,  Hastings,  Lacy,  Clare, 
Vere,  and  Mowbray. 

After  the  council  of  Troyes  Hugh  do  Paganis  came 
to  England  and  induced  a  number  of  English  knights 
to  follow  him  to  the  Holy  Land.  Amongst  these  was 
Fulk,  count  of  Anjou,  who  would  seem  to  have  been 
a  Templar  before  assuming  the  crown  of  Jerusalem  in 
1131.  Hugh  de  Paganis  died  about  the  year  1136 
and  was  succeeded  by  Robert  de  Craon,  who  is  said 
to  have  been  Anselm's  nephew.    Everard  de  Barris, 
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the  third  master,  was  conspicuous  in  the 
sadc.  In  the  disastrous  march  from  Lao- 
dicea  to  A  Italia  his  troops  alone  kept  up 
even  the  show  of  discipline  ;  and  their  suc- 
cess prompted  Louis  VlL  to  regulate  his 
whole  army  after  the  model  of  the  Templar  knight*. 
In  the  French  king's  distress  for  money  the  Templars 
lent  him  large  sums,  ranging  from  2000  silver  marks 
to  30,000  solidi.  When  Conrad  III.  of  Germany 
reached  Jerusalem  he  was  entertained  at  their  palace 
(Easter  1148)  ;  and  in  the  summer  of  the  same  year 
they  took  part  in  the  unsuccessful  siege  of  Damascus. 
The  failure  of  this  expedition  was  ascribed  by  a  con- 
temporary writer  to  their  treachery, — a  charge  to 
which  Conrad  would  not  assent.  This  is  the  first  note 
of  the  accusations  which  from  this  time  were  of  con- 
stant recurrence.* 

Henceforward  for  140  years  the  history  of  the 
Templars  is  the  history  of  the  Crusades  (o.t>.).  Ia 
1149  the  Templars  were  appointed  to  guard  the  fort- 
ress of  Gaza,  the  last  Christian  stronghold  on  the 
way  towards  Egypt.  Four  years  later  the  new  mas- 
ter, Bernard  de  Tremelai,  and  forty  of  his  followers, 
bursting  into  Ascalon,  were  surrounded  by  the  Sara- 
cens and  cut  off  to  a  single  man.  William  of  Tyre  has 
preserved  the  scandal  of  the  day  when  he  hints 
that  they  met  a  merited  fate  in  their  eagerness  to 
possess  themselves  of  the  city  treasure.  Next  year 
the  rumor  went  abroad  that  they  bad  sold  a  noble 
half-converted  Egyptian  prince,  who  had  fallen  into 
their  hands,  to  chains  and  certain  death  for  60,000 
aurei  [$258,187.50].  In  1166,  Amalric,  the  Latin 
king  of  Jerusalem,  hanged  twelve  Templars  on  a 
charge  of  betraying  a  fortress  beyond  the  Jordan  to 
an  emir  of  Nur  al-Din  of  Damascus.  The  military 
power  of  Nur  al-Dm  (1145-1173)  was  a 
standing  menace  to  the  Christian  settle- 
ments in  the  East.  Edessa  had  fallen  to 
the  prowess  of  his  father  (1144-45) ;  Dam- 
ascus was  conquered  by  the  son  (1153),  who  four  yean 
earlier  had  carried  his  depredations  almost  to  the  wall* 
of  Antioch,  and  in  1157  laid  siege  to  the  Christian 
town  of  Paneas  near  the  sources  of  the  Jordan.  In 
the  disastrous  fight  that  followed  for  the  safety  of  the 
fortress  of  the  Hospitallers,  Bertram!  de  Blanqucfort, 
the  master  of  the  Templars,  and  Odo  de  St.  Amand, 
one  of  his  successors,  were  taken  prisoners.  Bert  rand 
was  released  later  when  Manuel  was  preparing  to 
march  against  Nur  al-Dln.  The  Templars  do  not 
seem  to  nave  opposed  Amalric's  early  expedition* 
against  Egypt  It  was  Geoffrey  Fulcher,  the  Tem- 
plar correspondent  of  Louis  VII.,  who  brought  back 
(1167)  to  Jerusalem  the  glowing  accounts  of  the 
splendor  of  the  caliph's  court  at  Cairo  with  which 
Gibbon  has  enlivened  his  great  work.  Nor  was  the 
order  less  active  at  the  northem  limits  of  the  Latin 
kingdom.  Two  English  Templars,  Gilbert  de  I*cy 
and  Robert  Mansel,  qui  Galensibus  prseerat"  start- 
ing from  Antioch,  surprised  Nur  al-Dfn  in  the  neigh- 
borhood of  Tripoli  ana  put  him  bare-footed  to  flight. 
But  jealousy  or  honor  led  the  Templars  to  oppose 
Amalric's  Egyptian  expedition  of  1 168  ;  and  the  wi§- 
dom  of  their  advice  became  apparent  when  the  re- 
newed discord  on  the  Nile  led  to  the  conquest  of  Egypt 
by  Asad  al-Din  Shfrkuh,  and  thus  indirectly  to  the 
accession  of  Saladin,  in  1169.  In  1170, 
they  beat  Saladin  back  from  their  frontier  Rel*^" 
fortress  of  Gaza;  and  seven  years  later  saladin. 
they  shared  in  Baldwin  IV. 's  great  victory 
at  Ascalon. 

M  wan  while  Saladin  had  possessed  himself  of  Emesa 
and  Damascus  (1174-75),  and,  as  he  was  already  lord 
of  Egypt  his  power  hemmed  in  the  Latin  kingdom  on 
every  side.  In  July,  1 173,  Amalric  was  succeeded  by 
his  son  Baldwin  IV.,  a  boy  of  twelve.  Raymond  J II., 
count  of  Tripoli,  a  man  suspected  of  being  in  league 
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with  the  Saracens,  was  appointed  regent,  although  in 
1176  the  masters  of  the  Templars  and  the  Hospitallers 
anited  in  offering  this  office  to  the  newly  arrived  Philip 
of  Flaoders.  The  construction  of  the  Templar  fortress 
it  Jacob's  ford  on  the  upper  Jordan  led  to  a  fresh 
Saraceo  invasion  and  the  disastrous  battle  of  Paneas 
[1179),  from  which  the  young  king  and  the  Holy 
Cross  escaped  with  difficulty,  while  Odo  de  St.  Amand,  i 
the  grand-master,  was  carried  away  captive  and  never  | 
returned. 

During  Odo's  mastership  the  Old  Man  of  the 
Mountains  sent  to  Amalnc  offering  to  accept  the 
Christian  faith  if  released  from  the  tribute  he  had  I 
(aid  to  the  Templurs  since  (according  to  the  reckoning  1 
if  M,  Defremery)  somewhere  about  1149.     The  I 
Templars  murdered  the  envoys  on  their  return  (c 
1172).  Amalric  demanded  that  the  offenders  should 
be  given  up  for  justice.    Odo  refused  to  yield  the 
rfaief  culprit,  though  he  was  well  known,  and  invoked 
the  protection  of  the  pope.    Amalric  had  to  vindicate 
b  right  by  force  of  arms  at  Sidon,  and  died  while 
prf paring  to  take  stronger  measures.    The  connection 
between  the  Templars  and  the  Old  Man  was  still  vital 
tight?  years  later  when  the  two  grand-masters  rebuked 
tie  insolence  of  the  Assassin  envoys  in  the  presence 
of  Louts  IX    Odo  de  St.  Amand  was  succeeded  by 
Arnold  de  Torroge,  who  died  at  Verona  on  his  way  to 
implore  European  succor  for  the  Holy  Land.  The 
power  of  Saladin  was  now  (1184)  increasing  daily; 
Baldwin  IVT.  was  a  leper,  and  his  realm  was  a  prey  to 
riral  factions.     There  were  two  claimants  for  the 
rcardianship  of  the  state,— Raymond  III.  of  Tripoli 
and  Guy  de  Lusignan,  who  in  1180  had  married 
Sibylla,  sister  of  the  young  king.    Baldwin  inclined 
to  the  former,  against  the  patriarch  and  Arnold  de 
Torroge. 

There  a  something  Homeric  in  the  story  of  the  fall 
of  the  Latin  kingdom  as  related  by  the 
BS5  historians  of  the  next  century.  A  French 
iWjom.  knight,  Gerard  de  Riderfort  or  Bideford, 
coming  to  the  East  in  quest  of  fortune, 
ittarhed  himself  to  the  service  of  Raymond  of  Tripoli, 
locking  for  the  hand  of  some  wealthy  widow  in  re- 
ward. But  on  his  claiming  the  hand  of  the  lady  of 
Botron  he  was  met  with  a  refusal.  Angered  at  this, 
(ierard  enrolled  himself  among  the  Templars,  biding 
b  time  for  revenge,  and  was  elected  grand-master  on 
the  death  of  Arnold.  Baldwin  IV.  died  (1185),  leav- 
ing the  throne  to  his  young  nephew  Baldwin  V.,  the 
*ju  of  Sibylla,  under  the  guardianship  of  Raymond, 
whose  office  was  not  of  long  duration,  as  the  little  king 
lied  in  September,  1186.  This  was  Gerard's  oppor- 
tunity. The  Templars  carried  the  body  of  their  dead 
»vereip  to  Jerusalem  for  burial ;  and  then,  unknown 
to  the  barons  of  the  realm,  Gerard  and  the  patriarch 
downed  Sibylla  and  her  husband  Guy.  The  corona- 
tion of  Guy  was  the  triumph  of  Reginald  of  Chatillon, 
»nce  prince  of  Antioch,  and  Saladin's  deadliest  foe. 
It  was  at  the  same  time  the  overthrow  of  Raymond's 
ambition;  and  both  Latin  and  Arabic  writers  are 
vreed  that  the  Christian  count  and  the  Mohammedan 
*u!un  now  entered  into  an  alliance.  To  break  this 
friendship  and  so  save  the  kingdom,  the  two  grand- 
masters were  sent  north  to  make  terms  with  Raymond. 
But  the  rash  valor  of  the  Templars  provoked  a  hope- 
las  contest  with  7000  Saracens.  The  grand-master  of 
the  Hospitallers  was  slain  ;  but  Gerard  made  his  es- 
*pewith  three  knights  to  Nazareth  (1st  May,  1187). 
la  this  emergency  Raymond  became  reconciled  with 
Guy;  and  Gerard  placed  the  temple  treasures  of  Henry 
IL  at  his  king's  disposal.  Once  more  it  was  the 
Templars'  rashness  that  led  to  the  disastrous  battle  of 
Hitun  14th  July).  Gerard  and  the  king  fell  into  the 
kands  of  Saladin,  but  were  released  about  a  year 
l*ter ;  Raymond  of  Tripoli  made  his  escape  through  t 
frMcberyor  fortune  ;  and  230  Templars  fell  in  or  after  | 
the  batik,  for  the  fight  was  scarcely  over  before  Sala-  i 
W  ordered  all  the  Templars  and  Hospitallere  to  be  1 
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murdered  in  cold  blood.    One  after  another  the  Chris- 
tian fortresses  of  Palestine  fell  into  the 
hands  of  Saladin.    Jerusalem  surrendered  Jcn££ij.££ 
on  2d-3d  October,  1187,  and  the  treasures 
of  the  temple  coffers  were  used  to  purchase  the  re- 
demption oi  the  poorer  Christians,  part  of  whom  the 
Templar  warriors  guarded  on  their  sad  march  from  the 
Holy  City  to  Tripoli.    Part  of  their  wealth  was  ex- 
pended by  Conrad  of  Montferrat  in  the  defence  of 
Tyre  ;  but,  when  this  prince  refused  to  admit  Guy  to 
his  city,  both  the  Templars  and  the  Hospitallers  from 
the  neighboring  parts  flocked  to  the  banner  of  t  heir 
released  king  and  accompanied  him  to  the  siege  of 
Acre  (22d  August,  1189).    In  his  company 
they  bore  their  part  in  the  two  years'  Biege  8iefA™ 
and  the  terrible  famine  of  1190-91;  and 
their  grand -master  died  in  the  great  battle  of  4th 
October,  1 189,  refusing  to  survive  the  slaughter  of  his 
brethren. 

On  the  fall  of  Acre,  Philip  Augustus  established 
himself  in  the  palace  of  the  Templars,  who  are,  how- 
ever, stated  to  have  sympathized  with  Richard.  This 
king  sold  them  the  island  of  Cyprus  for  100,000 
besants  [$'218,700]  -,  but  unable  to  pay  the  purchase 
money,  they  transferred  the  debt  and  the  principality 
to  Guy  of  Lusignan.  The  English  king  consulted 
them  before  deciding  on  any  great  military  movement: 
and  in  June,  1192,  they  advocated  the  bold  plan  of 
an  advance  on  Egypt  rather  than  on  Jerusalem.  In 
the  disputes  for  the  Latin  kingdom  of  the  East  the 
Templars  seem  to  have  supported  Guy.  and,  like 
Richard,  were  credited  with  having  had  a  hand  in  the 
murder  of  Conrad  of  Montferrat  (April,  1192).  It 
was  in  the  disguise  of  a  Templar  and  in  a  Templar 
galley  that  Richard  left  the  Holy  Land.  When  Acre 
was  recovered,  the  Templars,  like  the  Hospitallers, 
received  their  own  quarters  in  the  town,  which  from 
this  time  became  the  centre  of  the  order.  On  the 
death  of  Henry  of  Champagne  (11 97)  they  vetoed  the 
election  of  Raoul  de  Tabane  ;  after  the  death  of  his 
successor  Amalric  they  refused  to  renew  the  truce 
with  Saladin's  brother,  Saif  al-Dfn,  and  led  an  ex- 
pedition against  the  Saracens  before  the 
arrival  of  the  new  king,  John  de  Brienne,  Brienne0 
at  whose  coronation  in  1210  William  de 
Chartres,  the  grand-master,  was  present.  Seven 
years  later,  with  the  aid  of  Walter  de  Avennis  and  of 
the  Teutonic  Knights,  they  commenced  the  building 
of  their  fortress  or  Castle  Pilgrim,  near  Acre,  on  a 
rocky  promontory  washed  bv  the  Mediterranean  on 
every  side  except  the  east.  This  wonderful  structure, 
whose  ruins  are  still  to  be  seen,  was  fortified  with  a 
strong  wall,  founded  on  the  substructure  of  a  yet  more 
extensive  one  running  from  sea  to  sea,  and  was  flanked 
by  lofty  towers  of  huge  square  stones.  Within  was  a 
spring  of  pure  water,  besides  fishponds,  salt-mines, 
woods,  pastures,  orchards,  and  all  things  fitted  to 
furnish  an  abode  in  which  the  Templars  might  await 
the  day  of  their  restoration  to  Jerusalem. 

It  was  from  this  castle  that  in  May,  1218,  the  fifth 
crusade  started  for  the  expedition  against 
Egypt.  The  Templars  were  the  heroes  of  cmlaUe 
the  siege  of  Damietta,  at  which  William  de 
Chartres  was  slain.  "  First  to  attack  and  last  to 
retreat,"  they  saved  the  Christian  army  from  anni- 
hilation on  29th  August,  1219  ;  and  when  the  city 
surrendered  (5th  November)  the  only  one  of  its 
twenty-eight  towers  that  had  begun  to  give  way  had 
been  shaken  by  their  engines.  On  the  other  hand,  it 
was  largely  owing  to  their  objections  that  John  de 
Brienne  refused  the  sultan's  offer  to  restore  Jerusalem 
and  Palestine. 

From  the  very  first  the  Templars  seem  to  have  been 
opposed  to  Frederick  II.,  and  when  he  landed  at  Acre 
(7th  September,  1228)  they  refused  to  march  under 
the  banners  of  an  excommunicated  man,  and  would 
only  accompany  his  host  from  Acre  to  Joppa  in  a 
separate  body.   They  were  accused  of  notifying  Fred- 
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erick's  intended  pilgrimage  to  the  Jordan  to  the  sultan, 
and  they  were  certainly  opposed  to  Frederick's  ten 
years'  peace  with  Al-Kanril,  the  sultan  of  Egypt,  and 
refusea  to  be  present  at  his  coronation  in  Jerusalem. 
Frederick  was  not  slow  to  avenge  himself :  he  left 
Jerusalem  abruptly,  publicly  insulted  the  grand- 
master, demanded  the  surrender  of  their  fortresses, 
and  even  laid  siege  to  Castle  Pilgrim.  He  left  Acre 
on  3d  Mav,  1229,  and  on  landing  in  Apulia  gave  orders 
to  seize  the  estates  of  the  order  and  chase  all  its  mem- 
bers from  the  land. 
Long  before  the  expiration  of  Frederick's  peace 
Europe  was  preparing  for  a  fresh  crusade 
against  the  now  divided  realm  of  tho  Ay- 
yubids.  Theobald  of  Navarre  and  his 
crusaders  reached  Palestine  about  August,  1239.  The 
Templars  shared  in  the  great  defeat  near  Jaffa,  an 
engagement  which  their  temerity  had  done  much  to 
provoke  (13th  November,  1239).  If  the  king  ever 
accepted  the  overtures  of  Salib  of  Damascus,  he  was 
supporting  the  policy  of  Hermann  of  Perigord,  the 
grand-master,  who  towards  the  summer  of  1244  wrote 
a  triumphant  letter  to  England,  telling  how  he  had 
engaged  this  sultan  and  Nasir  of  Kerak  to  make  an 
alliance  against  the  sultan  of  Egypt  and  restore  the 
whole  of  Palestine  from  the  Jordan  to  the  sea.  Theo- 
bald, however,  before  leaving  the  Holy  Laud  (27th 
September,  1240),  signed  a  ten  years'  truce  with  $&lib 
of  Egypt.  The  Hospitallers  seem  to  have  been  won 
over  to  his  view,  and  when  Richard  of  Cornwall 
arrived  (11th  October)  he  had  to  decide  between  the 
two  rival  orders  and  their  opposing  policies.  After 
some  hesitation  he  concluded  a  treaty  with  the  sultan 
of  Egypt,  much  to  the  annoyance  of  the  Templars, 
who  openly  mocked  his  efforts.  On  his  departure  the 
three  orders  came  to  open  discord ;  the  Templars  laid 
siege  to  the  Hospitallers  in  Acre  and  drove  out  the 
Teutonic  Knights  "in  contumeliam  imperatoris. " 
They  were  successful  on  all  sides.  The  negotiations 
with  Damascus  and  Kerak  were  reopened,  and  in  1244 
Hermann  of  Perigord  wrote  to  the  princes  of  Europe 
that  after  a  "silence  of  fifty-six  years  the  divine 
mysteries  would  once  more  be  celebrated  in  the  Holy 
City." 

It  was  in  this  moment  of  danger  that  the  sultan  of 
Babylon  called  in  the  barbarous  Khariz- 
mians,  whom  the  Mongol  invasions  had 
driven  from  their  native  lands.  These 
savages,  entering  from  the  north,  flowed 
like  a  tide  past  the  newly  built  and  impregnable  Temp- 
lar fortress  of  Safed,  swept  down  on  Jerusalem,  and 
annihilated  the  Christian  army  near  Gaza  on  St 
Luke's  day  (18th  October),  1244.  From  this  blow  the 
Latin  kingdom  of  the  East  never  recovered ;  600 
knights  took  part  in  the  battle  ;  the  whole  army  of 
the  Templars,  300  in  number,  was  present,  but  only 
18  survived,  and  of  200  Hospitallers  only  16.  The 
masters  of  both  orders  were  slain  or  taken  prisoners. 
Despite  the  admirable  valor  of  the  Templars,  their 
policy  had  proved  the  ruin  of  the  land.  Jerusalem 
was  lost  to  Christendom  forever;  and,  though  the 
Kharizmians  melted  away  in  the  course  of  the  next 
three  years,  they  left  the  country  so  weak  that  all  the 
acquisitions  of  Theobald  and  Richard  fell  an  easy  prey 
.to  the  sultan  of  Babylon. 

Recognizing  the  fact  that  the  true  wav  to  Jerusalem 
lay  through  Egypt,  Louis  IX.  led  his  host 
to  the  banks  of  the  Nile,  being  accom- 
panied by  the  Templars.  Their  master, 
William  de  Sonnac,  attempted  in  vain  to 
restrain  the  rash  advance  of  the  count  of  Artois  at  the 
battle  of  Mansu"ra(8th  February,  1250),  which  only 
three  Templars  survived.  St.  Louis,  when  captured 
a  few  weeks  later,  owed  his  speedy  release  to  the  gen- 
erosity with  which  the  order  advanced  his  ransom- 
money.  Shortly  after  his  departure  from  Acre  (April, 
1254)  they  consented  to  an  eleven  years'  truce  with 
the  sultans  of  Egypt  and  Damascus. 


A  new  enemy  was  now  threatening  Mohammedan 
and  Christian  alike.  For  a  time  the  Mougol  advam-e 
may  have  been  welcomed  by  the  Christian  cities,  u 
one  after  another  the  Mohammedan  principalities  of 
the  north  fell  before  the  new  invaders.  But  this  new 
danger  stimulated  the  energies  of  Egypt, 
which  under  the  Mameluke  Beybars  (see  Jg 
vol.  vii.  pp.  655-6)  encroached  year  after  ^uiv 
year  on  the  scanty  remains  of  the  Latin 
kingdom.  The  great  Frankish  lords,  fearing  tlut  all 
was  lost,  made  haste  to  sell  their  lands  to  the  Templars 
and  Hospitallers  before  quitting  Palestine  forever. 
In  1260  the  former  purchased  Sidon  and  Beaufort; 
next  year  the  Hospitallers  purchased  Arsuf.  In  136T, 
by  a  skilful  adaptation  of  the  banners  of  both  orders, 
Beybars  nearly  surprised  Antioch.  The  Templar 
fortress  of  Safed  surrendered  with  its  garrison  of  fi» 
knights,  all  of  whom  preferred  death  to  apotfasr 
(June,  1266).  Beaufort  fell  in  April,  1268,  Antioch 
six  weeks  later;  and,  though  the  two  orders  still  made 
occasional  brilliant  dashes  from  their  Acre  stronghold, 
such  as  that  to  Ascalon  in  1264  and  that  with  Prince 
Edward  of  England  to  destroy  Kaktin  in  1271,  ihev 
became  so  enfeebled  as  to  welcome  the  treaty  which 
secured  them  the  plain  of  Acre  and  a  free  road  to 
Nazareth  as  the  result  of  the  English  crusade  of  1272. 

But,  though  weak  against  external  foes,  the  Tem- 
plars were  strong  enough  for  internal  warfare.  In 
1277  they  espoused  the  quarrel  of  the  bu*hop  of 
Tripoli,  formerly  a  member  of  the  order,  against  his 
nepnew  Bohemond,  prince  of  Antioch  ana  Tripoli, 
and  commenced  a  war  which  lasted  three  years.  In 
1276  their  conduct  drove  Hugh  III.,  king  of  Cyprus 
and  Jerusalem,  from  Acre  to  Tyre.  In  the  cnsuini 
year,  when  Mary  of  Antioch  had  sold  her  claim  to  uV 
crown  to  Charles  of  Anjou,  they  welcomed  this  prince  * 
lieutenant  to  Acre  ana  succeeded  for  the  moment  in 
forcing  the  knights  of  that  city  to  do  homage  to  the 
new  king.  Thirteen  years  later  (26th  Apnl,  1290) 
Tripoli  fell,  and  next  year  Acre,  after  a  stege  of  m 
weeks,  at  the  close  of  which  (16th  Mav)  William  de 
Bcaujeu,  the  grand-master,  was  slain.  The 
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few  surviving  Templars  elected  a  new  mas-  A^ * 
ter,  and,  forcing  their  way  to  the  seashore,  p»;«*i» 
sailed  for  Cyprus,  which  now  became  the 
headquarters  of  the  order.  A  futile  attempt  against 
Alexandria  iu  1300  and  an  unsuccessful  effort  to  form 
a  new  settlement  at  Tortosa  about  the  same  timt 
(1 300-2)  are  the  closing  acts  of  their  long  career  in  urf 
western  parts  of  Asia. 

For  more  than  a  hundred  years  the  Templars  had 
been  one  of  the  wealthiest  and  most  influ- 
ential factors  in  European  politics.  If  we 
confine  our  attention  to  the  East,  we  real-  ofuworfrr 
ize  but  a  small  part  of  their  enormous 
|H)wer.  Two  Templars  were  appointed  guardians  of 
the  disputed  castles  on  the  betrothal  of  Prince  Henry 
of  England  and  the  French  princess  in  1161.  Other 
Templars  were  almoners  of  Henry  III.  of  England 
and  of  Philip  IV.  of  France.  One  grand-master  was 
godfather  to  a  daughter  of  LouiB  IX. ;  another,  despite 
the  prohibition  of  the  order,  is  said  to  have  been 
godfather  to  a  child  of  Philip  IV.  They  are  reported 
to  have  reckoned  a  pope  (Innocent  III.)  among  their 
members  and  to  have  refused  admission  to  a  king  and 
his  nephew  (Philip  IV.).  They  were  summoned  to 
the  great  councils  of  the  church,  Buch  as  the  Iateran 
of  1215  and  the  Lyons  council  of  1274.  Frederick  II.  I 
persecution  of  their  order  was  one  of  the  main  causes 
of  his  excommunication  in  1239  ;  and  his  last  will  en 
joined  the  restoration  of  their  estates.  Their  prop- 
erty was  scattered  over  every  country  of  Christendom, 
from  Denmark  to  Spain,  from  Ireland  to  Cyg* 
Before  the  middle  of  the  13th  century  Matthew  Pan." 
reckons  their  manors  at  9000,  Alberic  of  Trob-K'n- 
taines  at  7050,  whereas  the  rival  order  of  St.  John  had 
barely  half  the  latter  number.  Some  fifty  years  ear 
lier  their  income  from  Armenia  alone  was  20,000  be- 
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note  [#43,740].  Both  in  Paris  and  in  London  their 
houses  were  used  as  strongholds  for  the  royal  treasure. 
In  the  London  temple  Hubert  de  Burgh  and  the  Poi- 
terin  favorites  of  Henry  III.  stored  their  wealth :  and 
the  same  building  was  used  as  a  bank  into  which  the 
debtors  of  the  foreign  usurers  paid  their  dues.  From 
the  English  Templars  Henry  111.  borrowed  the  pur- 
chase money  of  Ol^ron  in  1235;  from  the  French 
Templars  Philip  IV.  exacted  the  dowry  of  his  daughter 
Isabella  on  her  marriage  with  Edward  II.  To  Louis 
IX.  they  lent  a  great  part  of  his  ransom,  and  to  Ed- 
ward L  of  England  no  less  than  25,000  Uvrr*  Tournois 
($5062.50],  of  which  they  remitted  four-fifths.  James 
de  Molai,  the  last  grand-master,  came  to  France  in  1306 
with  150,000  gold  florins  [$381,271.50]  and  ten  horse- 
loads  of  silver.  In  the  Spanish  peninsula  they  occu- 
pied a  peculiar  position,  and  more  than  one  king  of 
Aragon  is  said  to  have  been  brought  up  under  their 
discipline. 

Such  were  the  power  and  wealth  of  the  Templars  at 
the  time  when  Philip  IV.  of  France  accused  them  of 
heresy  and  worse  offences,  had  them  arrested  (13th 
October,  1307),  and  forced  them  to  confess  by  tortures 
of  the  most  excruciating  kinds.  Five  years  later  (26th 
May,  1312)  the  order  was  suppressed  by  decree  of  the 
council  of  Vienne  and  its  goods  transferred  to  the 
hospital  of  St-  John. 


Adminis- 
tration. 


The  general  spirit  of  the  Templar  statutes 
altered  to  the  end,  though  the  increasing  wealth 
of  the  order  gave  rise  to  a  number  of  additional 
rules.  The  grand-master  was  always  head  of 
the  society;  his  instructions  were  binding  on  every  mem* 
ber,  and  the  very  laws  were  at  his  discretion.  But  he  could 
not  declare  war, alienate  the  society's  estates,  or  even  admit 
a  member  without  the  consent  of  his  chapter.  He  was 
elected  by  thirteen  brothers,  chosen  by  a  peculiar  method 
of  co-optation,  and  all,  if  possible,  belonging  to  different 
nations.  Next  to  him  in  dignity  came  the  seneschal,  on 
whom  the  duties  of  the  absent  master  devolved.  The  mar- 
shal had  charge  of  the  steeds  and  accoutrements;  be  also 
commanded  the  knights  and  men-at-arms,  the  latter  of 
whom  seem  in  time  of  war  to  have  been  at  the  disposal  of 
the  turcopolier.  The  commander  of  the  kingdom  guarded 
the  treasure-house,  to  which  even  the  grand-master  might 
not  have  a  key ;  the  commander  of  the  city  of  Jerusalem  bad 
charge  of  the  True  Cross  in  time  of  war.  There  were  twelve 
or  perhaps  more  commanders  or  preceptors  of  the  different 
provinces  and  kingdoms  of  Europe  and  Asia,— Jerusalem 
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The  order  consisted  of  (1)  knights,  (2)  chaplains,  and  (3) 
men-at-arms  (armigeri,  diaUt*,  and  terviente*). 
The  knights  were  either  bound  for  life  or  for  a 
fixed  period,  and  were  the  only  members  enti- 
tled to  wear  the  white  mantle.  Married  brethren  were  ad- 
mitted; but  no  woman  might  enter  the  order.  Each  knight 
night  keep  three  horses  and  one  man-at-arms,  who,  like  his 
master,  might  Iw  bound  for  life  or  only  for  a  time.  Like 
Augastmian  canons,  they  were  to  attend  daily  services;  but 
the  soldier  outwearied  with  his  nightly  duties  might  on 
certain  conditions  absent  himself  from  matins  with  the 
masters  consent.  Two  regular  meals  were  allowed  for  each 
day ;  but  to  these  might  be  added,  at  the  master's  discre- 
tion, a  light  collation  towards  sunset.  Meat  might  be  eaten 
thrice  a  week ;  and  on  other  days  there  was  to  be  a  choice 
of  vegetable  fare  so  as  to  suit  the  tendereet  stomach. 
Brethren  were  to  eat  by  couples,  each  keeping  an  eye  on  his 
fellow  to  see  that  he  did  not  practice  an  undue  austerity. 
Wine  was  served  at  every  meal,  and  at  those  times  silence 
wis  strictly  enjoined  that  the  words  of  Holy  Writ  might 
bp  heard  with  the  closest  attention.  Special  care  was  to  be 
taken  of  aged  and  ailing  members.  Every  brother  owed 
the  most  absolute  obedience  to  the  master  of  the  order,  and 
»»*  to  go  wherever  his  superior  bade  him  without  delay, 
"as  if  commanded  by  God."  All  undue  display  in  arms  or 
harness  was  forbidden.  Parti-colored  garments  were  for- 
bidden ;  Mack  or  dusky-brown  (bureOtu)  was  to  Imj  worn  by 
all  except  the  knights.  All  garments  were  to  be  made  of 
wool ;  bat  from  Easter  to  All  Souls  a  linen  shirt  might  be 
sahstitnted  for  one  of  wool.  The  hair  was  to  be  worn  short, 
and  a  rough  beard  became  one  of  the  distinguishing  marks 
of  the  order.  Hunting  and  hawking  were  unlawful ;  and 
the  very  allusion  to  the  follies  or  secular  achievements  of 
earlier  life  was  forbidden.  A  lion,  however,  being  the  type 
of  the  evil  one,  was  legitimate  prey.  Strict  watch  was 
kept  on  the  Incomings  and  outgoings  of  every  brother,  ex- 
cept when  he  wont  out  by  night  to  visit  the  Sepulchre  of 
oar  Lord.  No  letter,  even  from  the  nearest  relative,  might 
b»  opened  except  in  the  master's  presence ;  nor  was  any 
member  to  feel  annoyance  if  he  saw  his  relative's  gift  trans- 
ferred at  the  masters  bidding  to  some  other  brother.  The 
brethren  were  to  sleep  In  separate  beds  iu  shirts  and 
breeches,  with  a  light  always  burning  in  the  dormitory. 
Those  who  lacked  a  mattress  might  place  a  piece  of  carpet 
on  the  floor;  but  all  luxury  was  dlacou  raged.  The  order 
recognised  two  governing  bodies,— the  first,  a  meeting  for 
ordinary  business,  to  which  only  the  wiser  members  were 
summoned ;  the  second,  one  for  extraordinary  affairs,  such 
a»  the  granting  of  lands  or  the  reception  of  uew 
on  which  occasions  the  master  might  summon 
community.  Even  at  these  last  assemblies  the 
•eems  to  have  decided  on  the  final  action  (o.  59).  A  term 
«f  probation  was  assigned  to  each  candidate  before  admis- 
'  and  a  special  clause  discouraged  the  reception  of  boys 
they  were  of  an  age  to  bear  arms.  Lastly,  the 
m  of  the  Temple  were  exhorted  to  shun  the  kiss 
•f  every  woman,  whether  maid  or  widow,  mother,  aunt,  or 


(kingdom  and  city),  Aero,  Tripoli,  Antioch,  France,  Eng- 
land, Poitou,  Aragon,  Portugal,  Apulia,  and  Hungary.  No 
European  preceptor  could  cross  the  sea  without  the  grand- 
master's leave;  but  all  ought  to  be  present  at  the  election 
to  this  office.  The  privileges  and  duties  of  every  member 
were  strictly  prescribed,  from  the  number  of  horses  he  might 
ride  and  the  amount  of  food  he  might  eat  to  the  color  of 
his  clothes.  The  order  seems  to  have  owned  a  fleet,  part 
of  which,  if  not  all,  was  under  the  authority  of  the  com- 
mander of  the  kingdom.  Besides  the  knights  and  men-at- 
arms,  the  society  reckoned  chaplains  in  its  ranks;  and  it 
was  the  habit  of  confession  to  these  priests  that  seems  to 
have  stirred  the  wrath  of  the  Dominicans  and  the  Francis- 
cans, who  played  a  very  conspicuous  part  in  the  overthrow 
of  the  order,  especially  in  England.  For  grievous  offences, 
such  as  desertion  to  the  Saracens,  heresy,  or  losing  the  gon- 
falon, a  Templar  might  be  expelled  (perdre  la  autuon);  for 
minor  offences,  such  as  disobedience  or  lowering  the  banner 
in  battle,  he  suffered  a  temporary  degradation  (perdre  ton 
obit).  By  a  mutual  agreement  the  Templars  and  Hospital- 
lers, despite  their  long  and  deadly  feud,  were  bound  not  to 
receive  ejected  members  of  the  rival  order ;  and  the  Tem- 
plar cut  off  in  battle  and  defeat  from  all  hope  of  rejoining 
his  own  ranks  might  rally  to  the  cross  of  8t.  John.  As  Acre 
was  the  headquarters  of  the  order  in  the  East,  so  Paris  was 
its  centre  in  the  West  (Matt.  Paris,  v.  478).  Every  member 
before  admission  must  declare  himself  free  of  debt,  sound 
of  body,  and  affiliated  to  no  other  religious  society ;  he  must 
also  take  a  vow  of  obedience  and  chastity,  at  the  same  time 
renouncing  his  private  property  and  dedicating  his  future 
life  to  the  Holy  Laud.  The  order  prided  itself  specially  on 
the  splendor  of  its  religious  services,  the  abundance  of  its 
alms,  and  its  reckless  valor  for  the  Christian  faith.  At  the 
time  of  its  suppression  it  was  calculated  to  number  15,000 
members.  Three  MSS.  of  its  ancient  statutes,  written  in 
Old  fvencb, are  still  extant  at  Dijon, at  Paris,  and  at  Rome. 
Of  these  the  first  was  transcribed  about  1200,  the  last  two 
from  1250  to  1300.  They  have  been  published  by  M.  Mail- 
lard  de  Chambure  (Paris,  1840). 

A  scheme  for  the  union  of  the  three  great  military  orders 
into  one  had  received  the  sanction  of  Gregory 
X.  and  Louis  IX.,  of  Nicholas  IV.  and  Bom-  Suppression 
face  VIII.  The  recovery  of  the  Holy  Land  of  the  order, 
was  the  dream  of  the  last  pope's  highest  am- 
bition ;  and  when  he  died  a  prisoner  in  the  hands  of  Philip 
IV.  of  France  this  king  continued  to  advocate  the  plan  for 
his  own  purposes.  His  gold  or  influence  secured  the 
election  of  Clement  V.  as  pope  (5th  June,  1305).  Accord- 
ing to  a  slightly  later  tradition,  before  consenting  to  the 
new  pope's  appointment  he  exacted  from  him  an  oath  to 
assist  in  carrying  out  six  propositions,  one  of  which  he 
would  not  disclose  as  yet  This  sixth  condition,  if  it  ever 
existed,  must  have  been  the  suppression  of  the  Templars; 
and,  whether  false  or  true,  Villani's  story  emphasizes  a 
popular  and  almost  contemporary  opinion.  It  is  known 
that  Philip  was  urging  Clement  in  this  direction  before  the 
latter**  coronation  at  Lyons  on  14th  November,  1305,  and 
all  through  the  two  succeeding  years.  On  6th  June,  1308, 
the  pope  summoned  the  grand-master  from  Cyprus  to 
France.  James  de  Molai  obeyed  the  call,  and,  hearing  of 
the  charge*  against  his  order,  demanded  a  prompt  investi- 
gation. In  this  demand  he  was  supported  by  the  lea-ling 
Templars  of  the  realm.  Clement,  who  disbelieved  the  ac- 
cusations, fenced  with  the  question.  But,  though  only  a 
very  short  time  previously  Philip  had  spoken  of  his  special 
love  for  the  order,  and  though  it  had  sheltered  him  from  the 
fury  of  the  Paris  mob  in  1306.  he  was  now  determined  on  its 
destruction.  Its  wealth  would  fill  the  royal  coffers,  and  the 
rumors  of  the  day  afforded  a  ready  engine  for  its  overthrow. 
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For  perhaps  half  a  century  there  had  been  strange  stories 
circulating  as  to  the  secret  rites  practiced  by 
the  order  at  its  midnight  meetings.  It  was 
said  that  on  his  initiation  each  member  bad 
stow  his  belief  in  God  and  Christ,  to  spit  upon  the 
crucifix,  to  submit  to  indecent  ceremonies,  and  to  swear 
never  to  reveal  the  secrets  of  the  society  or  disobey  the 
mandates  of  a  grand-master,  who  claimed  full  power  of 
absolution.  When  the  mass  was  celebrated  the  consecrat- 
ing words  "  Hoc  est  corpus  "  were  omitted ;  on  Good  Fri- 
day the  holy  cross  was  trampled  under  foot;  and  the 
Christian  duty  of  almsgiving  had  ceased  to  be  observed. 
Even  the  vaunted  chastity  of  the  order  towards  women 
had,  it  was  said,  been  turned  into  a  sanction  for  more  hor- 
rible offences.  These  evil  practices  were  part  of  the  secret 
statute  law  of  an  order  which  in  its  nightly  assemblies 
worshipped  hideous  four-footed  figures,— a  cat  or  a  calf. 
In  England  the  very  children  at  their  play  bade  one  an- 
other beware  of  a  Templar's  kisses.  Stranger  stories  yet 
were  rife  in  this  country  and  gravely  reported  before 
bishops  and  priests, — of  children  slain  by  their  fathers  be- 
cause they  chanced  to  witness  the  nightly  orgies  of  the 
society;  of  one  prior's  being  spirited  away  at  every  meet- 
ing of  the  general  chapter;  of  the  great  preceptor's  de- 
claring that  a  single  hair  of  a  Saracen's  beard  was  worth 
more  than  the  whole  body  of  a  Christian  man.  In  France 
they  were  said  to  roast  their  illegitimate  children  and 
smear  their  idols  with  the  burning  fat. 

For  nearly  two  years  Philip  waited  for  Clement  to  fulfil 
his  bargain.    A  certain  Templar  from  the 
f.r  ITuT £n  Pri8ons  of  Toulouse  now  offered  to  put  the 
France  »»  Possession  of  a  secret  that  would  be 

worth  a  realm.  Acting  on  the  evidence  of  this 
informer,  Philip  issued  orders  (14th  September,  1307)  for 
the  arrest  of  all  the  Templars  in  France  on  the  night  of 
Friday.  13th  October.  He  seems  to  have  written  to  the 
neighboring  princes  urging  them  to  act  in  the  same  way. 
James  do  Molai  was  seized  with  sixty  of  his  brethren  in 
Paris.  On  Saturday  they  were  brought  before  the  univer- 
sity of  Paris  to  hear  the  enumeration  of  their  crimes;  and 
on  Sunday  the  Paris  mob  was  gathered  in  the  royal  gar- 
dens, where  preachers  were  inveighing  against  the  iniqui- 
ties of  the  order.  The  inquisitors  began  their  work  at 
once;  and  inhuman  tortures  forced  the  most  horrible 
avowals  from  the  lips  of  many.  In  Paris  alone  thirty -six 
Templars  died  under  torture.1  Of  140  Templars  examined 
at  Paris  between  l!Hh  October  and  24th  November.  1307, 
the  experience  of  some  of  whom  extended  over  nearly  half 
a  century,  there  is  hardly  one  who  did  not  admit  the  dis- 
honoring of  the  crucifix  at  his  reception.  Very  many  con- 
fessed U>  other  charge*,  even  of  the  worst  description. 
Clement  V.,  although  he  suspended  the  inquisitor's  powers 
on  27th  October  ( Loiselcur,  159),  before  the  end  of  the  next 
month  wrote  to  Edward  II.  to  arrest  all  the  English  Temp- 
lars, who  were  accordingly  seized  on  10th  January,  1308. 
About  the  same  time  they  were  arrested  in  Sicily  (24th 
January)  and  in  Cyprus  (27th  May).  As  Clement  did  not 
move  fast  enough,  Philip  went  to  Poitiers  with  700  armed 
men,  and  the  pope  was  at  his  mercy.  It  was  agreed  that 
the  prisoners,  their  lands,  and  their  money  should  be  nom- 
inally placed  in  tho  bands  of  Clement's  commissioners. 
The  power  of  the  inquisitors  was  restored  (5th  July ) ;  and 
the  property  forfeited  was  to  bo  devoted  to  the  recovery  of 
the  Holy  Land.  Clement  now  gave  orders  for  fresh  dio- 
cesan inquiries  into  the  guilt  of  the  Templars.  He  had 
already  heard  the  confessions  of  seventy-two  at  Poitiers 
(29th  June  to  1st  July).  The  grand-master  and  the  three 
preceptors  were  re-examined  at  Chinon,  and  renewed  their 

old  confessions  120th  August).    Lastly,  the  bull  /.'  *  M 

Orlo  summoned  a  great  council  at  Vienne  for  1st  October, 
1310,  when  the  question  of  the  guilt  of  the  order  might  be 
considered.  The  diocesan  councils  were  only  empowered 
to  inquire  into  the  conduct  of  individuals. 
The  trial  began  on  11th  April,  1310.  On  23d  April  Regi- 
nald de  Pruino  protested  against  the  unfair- 
Thc  trial.  ness  of  the  proceedings.  On  Tuesday,  12th 
May,  fifty-four  Templars  were  burnt  by  order 
of  the  archbishop  of  Sens,  and  a  few  days  later  four  more. 
Next  day  tho  terror  spread  ( 19th  May).  Forty -six  Temp- 
lars withdrew  their  defence  and  the  commissioners  decided 
(30th  May)  to  adjourn  till  November.  The  second  exam- 
ination lasted  from  18th  December,  1310,  to  5th  June,  1311. 
Meanwhile  (e.  April,  1311)  Clement  and  Philip  had  come  to 
terms.  The  pope  condemned  the  Templars.  The  council 
of  Vienne  met  in  October,  1311.  A  discussion  arose  as  to 
whether  the  Templars  should  be  heard  in  their  own  de- 
fence. Clement,  it  is  said,  broke  np  the  session  to  avoid 
compliance;  and  when  seven  Templars  offerer 

I.  86;  Gruelle,  35,  etc. 


as  deputies  for  the  defence  he  had  them  cast  into  prison. 
Towards  the  beginning  of  March  Philip  came  loV,,,,,, 
and  he  was  seated  at  the  pope's  right  hand  when  that 
pontiff  delivered  his  sermon  against  the  Templan  {3d 
April,  1312),  whose  order  had  just  been  abolished,  not  at 
the  general  council,  but  in  private  consistory  (22d  March  . 
On  2d  May,  1312,  he  published  the  bull  Ad  Protidam,  trans- 
ferring the  goods  of  the  society,  except  for  the  kingdoms 
of  Castile,  Aragon,  Portugal,  and  Majorca,  to  the  Knights 
of  St.  John.  The  order  was  never  formally  pronounced 
guilty  of  the  crimes  laid  to  its  charge ;  its  abolition  was 
distinctly,  in  the  terms  of  Clement's  bull  QmMideramtm 
Ihuium.  "  non  per  modum  definitive  sentential,  cum  earn 
super  hoc  secundum  iuquisitiones  et  processus  super  his 
habitos  non  posaemus  ferre  de  jure  sed  per  viam  provision)* 
et  ordinationis  apostolicas"  (6th  May,  1312). 
The  individual  members  of  the  order  seem  to  havr  teen 


left  to  the  judgment  of  provincial  councils.  They  were 
divided  into  three  classes,— (1)  those  who  confessed  at 
once;  (2)  those  who  persisted  in  denial  of  the  charges;  3) 
ho,  having  confea 
later  on  the  plea 


the  visitor  of 


at  first,  withdrew  their  coo- 
l  plea  that  they  had  been  extracted  by 
The  penalties  for  the  three  classes  were  re 
tively  (1)  penitence,  (2)  perpetual  imprisonment,  (3|  c 

France,  and  the  masters  of 
reserved  for  the  pope's  decision.  Early  in  1314  they  were 
forced  to  make  a  public  confession  in  Notre  Dame,  and  had 
already  been  condemned  to  perpetual  imprisonment  when 
the  grand-master  and  the  preceptor  of  Normandy  publicly 
proclaimed  their  entire  innocence.  The  king,  without  con- 
sulting the  church,  had  them  burnt  "in  the  little  island  * 
of  the  Seine  "  between  the  Augustinians  and  the  royal 


The  opinion  that  the  monstrous  charges  brought  against 
the  Templars  were  false  and  the  confessions 
were  only  extracted  by  torture  is  supported  by  f. 
the  general  result*  of  the  investigation  (in  ™fin!£ne? 
almost  every  country  outside  France),  as  we 
have  them  collected  in  Raynouard,  Labbe,  and  Du  Poy. 
tn  Castile,  where  the  king  flung  them  into  prison,  they 
were  acquitted  at  the  council  of  Salamanca.  In  Aragon, 
where  they  held  out  for  a  time  in  their  fortresses  againn 
the  royal  power,  the  council  of  Tarragona  proclaimed  in 
their  favor  (4th  November,  1312).  In  Portugal  the  com- 
missioners reported  that  there  were  no  grounds  for  accusa- 
tion. At  Mains  tho  council  pronounced  the  order  blame- 
less. At  Treves,  at  Messina,  and  at  Bologna,  in  Ro magna 
and  in  Cyprus,  they  were  either  acquitted  or  no  evidence 
was  forthcoming  against  them.  At  the  council  of  Ravenna 
the  question  as  to  whether  torture  should  be  used  wis 
answered  in  the  negative  except  by  two  Dominicans;  all 
the  Templars  were  absolved,— even  those  who  had  con- 
fessed through  fear  of  torture  being  pronounced  innoceot 
(18th  June,  1310).  Six  Templars  were  examined  at  Flor- 
ence, and  their  evidence  is  for  its  length  the  most  re- 
markable of  all  that  is  still  extant.  Roughly  speaking, 
they  confess  with  the  most  elaborate  detail  to  every  charge. 
— even  the  most  loathsome;  and  tho  perusal  of  their  evi- 
dence induces  a  constant  suspicion  that  their  answers  were 
practically  dictated  to  them  in  the  process  of  the  exam- 
ination or  invented  by  the  witnesses  thcmsel  vcs.'  Is 
England,  where  perhaps  torture  was  not  used,  oat  of 
eighty  Templars  examined  only  four  confessed  to  the 
charge  of  denying  Christ,  and  of  these  four  two  were 
apostate  knights.  But  some  English  Templars  wonld 
only  guarantee  the  purity  of  their  own  country.  That 
in  England  as  elsewhere  the  charges  were  held  to  be  not 
absolutely  proved  seems  evident  from  the  form  of  confes- 
sion to  be  used  before  absolution,  in  which  the  Templar? 
acknowledged  themselves  to  be  defamed  in  the  matter  of 
certain  articles  that  they  cannot  purge  themselves.  In  Eng- 
land nearly  all  the  worst  evidence  comes  at  second  or  third 
hand  or  through  the  depositions  of  Franciscans  and  Domio- 
icans.  Yet  it  can  hardly  be  doubted  that  the  "  spo:tio 
super  crucem  "  did  form  a  part  of  the  initiation  ceremony 
Even  the  English  Templars  admitted  that  the  statute*  of 
the  order  were  one  and  the  same  all  the  world  over;  and 
there  is  no  setting  aside  the  consistent  evidence  of  almotf 
every  French  Templar  as  to  his  guilt  in  this  matter.  Of 
the  other  charges  the  most  revolting  may  have  originated 
in  the  abuse  and  misinterpretation  of  a  license  primarily 
intended  for  military  emergencies.  Such  at  least  i*  the 
form  it  seems  to  take  in  the  evidence  of  John  Senand  »p 
Mich.,  ii.  p.  137).  A  debased  mind  might  misinterpret 
this  concession  and  translate  it  into  coarser  words,  till 
part  of  the  Initiation  ceremony  being^probaWy  coo- 

i  full  ap. 
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the  cram)  there  might  be  two  formularies  current  in  the 
order,  of  which  the  second  was  plainly  immoral,  whereas 
the  first  was  perfectly  harmless  unless  coupled  with  a 
*m»-eate*dre.  So  too  with  regard  to  the  ipuitio.  One  Tem- 
plar says  plainly  that  he  took  it  for  a  joke, — pro  trufa ; 
others  regarded  it  as  an  imitation  of  St.  Peter's  denial ;  a 
modern  writer  has  suggested  that  the  custom  was  intended 
at  s  symbol  of  absolute  obedience  (ap.  Mich.,  ii.  260). 
There  is  little  doubt  that  must  members  looked  upon  the 
ceremony  with  disgust.  Some  salved  their  consciences  by 
the  excuse  that  they  were  denying  Jesus  and  not  Christ; 
another  when  shown  the  crucifix  denied  his  belief  in  the 
Minted  figure.  Nearly  all  declared  that  they  had  spat  near 
hot  not  upon  the  cross,  and  denied  Christ  non  corde  Bed 
ore."  Men  who  could  thus  play  with  their  own  consciences 
at  their  initiation  might  well,  when  their  lives  were  iu 
peril,  clothe  a  falsehood  in  the  garb  of  truth  by  denying 

spuitio  super  crucem  "  instead  of  confessing  to  "  spuitio 
jaxu  crucem." 

The  other  charges  stand  upon  a  somewhat  similar  foot- 
in*.  The  power  of  lay  absolution  might  easily  be  de- 
veloped out  of  the  harmless  words  with  which  the  master 
or  preceptor  dismissed  his  chapter.  The  corduhe  which 
Templars  were  accused  of  wearing  in  honor  of  their  idol 
take  a  very  different  appearance  as  the  "  zones  of  chastity  " 
or  "  belt  of  Nazareth  worn  in  accordance  with  St  Ber- 
nard's precept.  With  regard  to  the  charge  of  idolatry  the 
evidence  is  very  conflicting.  Iu  France  aud  at  Florence  j 
a  large  proportion  of  the  members  confessed  to  indecent 
kissing  {otctda  inhonesta)  at  their  initiation;  but  hardly  a 
single  English  Templar  admitted  the  charge,  and  one 
French  witm-ss 
of  the  rumor.  Here 

humiliation  seems  to  have  been  expandi 
sharuelessness  ;  but  the  evidence  is  too  strong  to  admit  of 
its  being  explained  away,  at  least  in  France. 
Not  a  few  witnesses  coul 


rted  an  almost  ludicrous  explanation 
also  a  simple  ceremony  of  respect  or 
i  have  been  expanded  into  one  of 


i  confessed  that  they  had  been  called 
upon  to  declare  Christ  a  false  prophet,  who 
suffered  for  His  own  sins  and  not  for  the  race, 
and  to  believe  only  in  a  superior  God  of  the 
heavens  ( Deum  cadi  tuperiorem).    One  Florence 
admits  that  the  idol  was  worshipped  as  God  and 
.    It  was  this  head,  according  to  one  of  the  wit- 
that  could  make  the  order  rich  and  cause  the  earth 
to  bud  and  the  trees  to  blossom.   A  Carcassonne  Templar 


spoke  of  the  idol  (Raynouard,  241)  aa  a  friend  of  God,  who 
converses  with  God  when  he  wishes.    On  such  evidence 


Loiseleur  holds  that  the  Templars  were  members  of  a 
secret  religion,  which  combined  the  heretical  teachings  of 
the  Bogomilians  and  the  Luciferians.  The  former  ''the 
friends  of  God,"  believed  in  a  8upreme  Deity,  whose  eldest 
son  Satanael  was  the  creator  of  our  world  after  his  revolt 
I  his  rather,  and  whose  younger  son  Jesus  was  made 
i  to  counteract  the  evil  deeds  of  his  brother.  They  did 
not  venerate  the  cross,  regarding  it  as  the  instrument  of 
Christ's  passion.  The  Luciferians,  on  the  other  hand,  wor- 
shipped the  eldest  son,  who  had  power  over  all  the  riches 
of  this  world.  M.  Loiseleur  has  shown  some  remarkable 
OHDcidences,  verbal  and  otherwise,  between  the  creed  of 
(htat  two  sects  and  that  of  the  Templars,  who,  according 
to  him,  borrowed  from  the  former  their  belief  in  the 
Supreme  Deity  and  from  the  latter  their  devotion  to  the 
' I  •!  of  this  earth.  It  seems,  however,  doubtful  whether 
he  is  justified  in  combining  the  several  items  of  such  scat- 
tered evidence  into  a  complete  doctrinal  system.  His  ar- 
gument might  be  turned  against  himself;  for,  if  these 
heresies  were  so  widely  spread  in  medieval  Europe,  are 
they  not  for  that  reasou  those  most  likely  to  be  ascribed  to 
an  unpopular  order? 

On  the  whole  it  may  perhaps  be  admitted  that  the 
eharges  of  "  spuitio  "  and  "osculatio  inhonesta  "  were  cur- 
rent, at  least  sporadically,  for  fifty  years  before  the  sup- 
pression of  the  order.1  They  may  have  become  more  gen- 
eral in  the  time  of  Thomas  Bemud,  the  grand-master  (who 
died  12731,  according  to  the  evidence  of  the  preceptor  of  I 
Aqoitaine.    On  the  death  of  William  de  Beaujeu  (1291) 
there  were  two  rivals  for  the  ofBce  of  grand-master, —  | 
Hugh  de  Peraud,  the  visitor  of  France,  and  James  de 
■fatal.   The  latter  in  1291,  at  a  general  chapter,  had  de-  i 
elated  his  intention  of  extirpating  certain  practice*  in  the  | 
ofiet  of  which  he  did  not  approve*;  while,  if  we  may 
trust  the  French  witnesses,  the  most  vigorous  initiator  j 
seconding  to  the  new  method  was  Hugh  de  Peraud.    This  j 
exactly  fits  in  with  the  account*  that  the  errors  were  in- 
twduced  after  William  de  Bcaujeu's  death.     In  other 
»ords.  it  is  probable  that  the  party  of  Hugh  de  Peraud 

l  See  Mich.,  U.  6-11. 
*  Mich.,  U.  189,  247. 
'  Mich..  II.  13i 


between  1290  and  1307  made  a  desperate  effort  to  enforce 
the  new  ceremonies  and  the  new  doctrines  throughout 
France  and  England.  The  custom  of  "  spuitio,"  at  all 
events,  was  very  ancient,  and  Hugh  de  Peraud  devoted  his 
energies  to  the  propagation  of  the  "  osculatio  inhonesta." 
This  would  explain  the  omission  of  all  allusion  to  the  lat- 
ter ceremony  wbeu  the  English  Templars  were  absolved ; 
for  they  would  not  confess  to  a  practice  of  which  they  were 
innocent.  This  theory  likewise  goes  a  long  way  towards 
interpreting  both  the  confession  and  the  denial  of  James 
de  Molai  and  the  general  acquittal  of  the  Templars  in 
nearly  all  the  councils  outside  France.  (t.  a.  a.) 

TEMPLE.  The  temple  is  an  institution  common 
to  religions  of  natural  growth  which  have 
reached  a  certain  stage,  and  in  most  lan-  Meaning, 
guages  bears  a  name  expressing  that  it  is 
the  house  or  palace  erected  by  men  as  a  habitation  for 
their  god*  (Greek,  varfc;  Hebrew,  hetcal,  "palace,"  of 
bith  lluhlm,  "house  of  God;"  Latin,  on  I  ex  mcrai). 
In  this  connection  the  term  "house  of  God"  has 
quite  a  different  sense  from  that  which  wo  connect 
with  it  when  we  apply  it  to  a  Christian  place  of  wor- 
ship. A  temple  is  not  a  meeting-place  for  worship- 
pers ;  for  many  ancient  temples  were  open  only  to 
priests,  and  as  a  general  rule  the  altar,  which  was  the 
true  place  of  worship,  stood  not  within  the  house  but 
before  the  door.  The  temple  is  the  dwelling-house 
of  the  deity  to  which  it  is  consecrated,  whose  presence 
is  marked  by  a  statue  or  other  sacred  symbol ;  and  in 
it  his  sacred  treasures,  the  gifts  and  tribute  of  his 
worshippers,  are  kept  under  the  charge  of  his  at- 
tendants or  priests.  Again,  a  temple  implies  a  sanctu- 
ary ;  but  a  sanctuary  or  holy  spot  does  not  necessarily 
contain  a  temple.  A  piece  of  land  may  be  reserved 
for  the  deity  without  a  dwelling-house  being  erected 
to  him  upon  it,  and  a  sacred  tree,  stone,  or  altar,  with 
the  holy  precinct  surrounding  it,  may  be  recognized 
as  a  place  where  the  worshipper  can  meet  his  god  and 
present  his  offerings,  although  no  temple  is  attached, 
indeed  the  conception  of  a  holv  place,  separated  from 
profane  use,  is  older  than  the  beginnings  of  architec- 
ture ;  and  natural  objects  of  worship,  such  as  trees 
and  stones,  which  need  no  artificial  protection  or 
official  keeper,  are  older  than  images  enshrined  under 
roofs  and  protected  by  walls  and  doors.  All  antique 
religion  is  essentially  altar-worship  (see  Sacrifice), 
and  for  ritual  purposes  the  altar  always  continued  to 
be  the  true  centre  of  the  sanctuary.  But  the  altar  is 
only  a  modification  of  the  sacred  stone  (comp.  Priest. 
voL  zix.  p.  747),  and  it  has  already  been  observed 
that,  even  in  later  times,  the  chief  altar  of  a  sanctuary 
stood  outside  the  temple.  In  the  oldest  and  most 
primitive  forms  of  religion  the  sacred  stone  is  at  once 
the  place  where  gifts  are  offered  and  the  material  sign 
of  the  presence  of  the  deity;  thus  the  temple  with 
its  image  belongs  to  a  later  development,  in  which 
the  significance  of  the  sacred  stone  is  divided  between 
the  altar  outside  the  door  and  the  idol,  or  its  equiva- 
lent, within.  But  in  many  very  ancient  sanctuaries 
the  place  of  a  temple  is  taken  by  a  natural  or  artificial 
grotto  (e.g.,  the  Phoenician  Astarte  grottos,  the  grotto 
of  Cynthus  in  Delos),  or  else  the  temple  is  built  over 
a  subterranean  opening  (as  at  Delphi) ;  and  while  this 
may  be  in  part  explained  as  connected  with  the  cult 
of  telluric  deities,  or  the  worship  of  the  dead,  it  seems 
not  unreasonable  to  think  that  in  their  origin  cave 
temples  may  date  back  to  the  time  when  caves  were 
commonly  used  as  human  habitations,  that  the  altar 
in  front  of  the  temple  had  its  prototype  in  altars  at 
the  mouths  of  sacred  caves,  which  were  approached 
with  holy  fear  and  not  entered  by  ordinary  worship- 
pers, and  that  thus  some  of  the  main  features  of  the 
ancient  temple  were  fixed  from  the  first  by  the  analogy 
of  more  primitive  sanctuaries.  The  influence  of  the 
cave  temple  seems  at  least  to  be  undeniable  in  that 


*  Trmplum  properly  denotes  a  spot  Inaugurated  for  theobserva- 
i  of  auspices  by  the  augurs.   But  at  Rome  most  mde*  tacrm 
also  templa,  and  so  the  terms  came  to  be  used  as  synony- 
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widespread  type  of  sanctuary  in  which  besides  the 
court  for  the  worshippers  and  an  outer  chamber,  there 
was  a  dark  and  mysterious  inner  room,  an  adytum  or 
Holy  of  Holies.  This  type  is  found  in  Egypt  (see 
Architecture,  voL  ii.  p.  340  and  plate  VII. ),  among 
the  Semites,  as  in  the  temple  at  Jerusalem  and  in 
that  of  Hierapolis  (De  Dea  Syr.,  I  31),  and  also 
among  the  Greeks  and  Romans.  In  Greece  the 
adytum  was  not  a  universal  feature,  though  large 
temples  usually  had  an  antechamber  as  well  as  the 
cella  or  proper  chamber  of  the  god.  But.  where  an 
oracle  was  given,  or  mysteries  were  celebrated,  an 
adytum  was  always  found,  and  one  of  its  names  was 
ftiya/tov,  which  seems  to  be  a  transcription  of  a  Semitic 
won!  for  a  cave  (meghara).  Certain  adyta  in  Greece 
were  actually  subterranean ;  and  the  association  of 
oracles  with  caves  is  well  known. 

The  architectural  features  and  plan  of  temples  in 
various  parts  of  the  world  have  been  illustrated  at 
length  in  the  article  Architecture,  and  need  not  de- 
tain us  here,  but  some  further  notice  of  the  successive 
temples  at  Jerusalem  is  called  for  by  the  unique  interest 
of  the  subject,  while  a  glance  at  the  topographical 
problems  connected  with  this  holy  site  is  necessary  to 
supplement  the  article  Jerusalem. 

1.  The  Temple  of  Solomon. — There  were  temples 

among  the  Hebrews  before  the  time  of  Sol- 
wni^o  °  *    omon,  whether  private,  like  that  of  Micah 

(Judges  xvii.  5),  or  public,  like  that  of 
Shiloh,  where  the  ark  was  housed  for  a  time  (see 
Tabernacle).  In  this,  as  in  other  matters,  the  Israel- 
ites must  have  learned  from  the  Canaanites,  who  had 
large  temples  in  t  he  time  of  the  Judges.  The  11  hold ' 1 
(vault?)  of  the  temple  of  El-Bcrith  at  Shechem  was 
the  place  of  refuge  for  a  thousand  men  (Judges  ix.  46 
$q.),  and  at  Gaza  there  was  a  vast  temple  with  a  roof 
supported  on  two  middle  pillars  (Judges  xvi.  29). 
Solomon's  enterprise  was  not  therefore  absolutely 
novel,  and  in  point  of  size  his  temple  can  hardly  have 
surpassed  those  just  mentioned.  But  his  subjects 
were  much  behind  the  Canaanites  and  Philistines  in 
the  constructive  arts,  and  as  Solomon  had  to  call  in 
the  aid  of  Tyrian  craftsmen  it  cannot  be  questioned 
that  the  design  was  derived  froui  Tyrian  architecture. 
The  general  plan,  indeed,  of  the  house  or  "palace" 
ihektil)  of  Jehovah,  with  an  adytum  (debir,  E.  V. 
"oracle"),  an  outer  chamber,  and  an  altar  before  the 
door,  is,  as  we  have  seen,  common  to  many  countries, 
especially  in  temples  which  had  an  oracle,  us  was  the 
case  with  Solomon's  temple,  built  to  contain  the  ark. 
But  all  the  distinctive  features  are  Phoenician,  or  at 
least  characteristic  of  the  northern  Semites,  of  whose 
art  the  Phoenicians  were  then  the  leading  exponents. 
For  the  general  arrangements  the  temple  of  Hierapolis 
(Mabbog),  described  by  Lucian,  offers  a  complete  par- 
allel. Like  that  of  Solomon,  it  faced  the  east,  and  had 
two  cellas  and  a  pronaos.  The  interior  was  enriched 
with  gold  work.  Before  the  door  stow!  a  brazen  altar 
within  a  walled  court.  The  walled  court  is  a  constant 
feature  in  the  Phoenician  and  Syrian  temples,  known 
to  us  from  their  remains  or  from  coins,1  and  the  golden 
decorations,  the  portico,  and  the  brazen  altar  appear 
in  the  ancient  tern  pie  of  Byblus  and  in  other  Phoenician 
shrines  (C.  l.K,  Nos.  2,  143).  The  chief  moti  ves  in 
the  internal  decoration  of  Solomon's  temple  were  the 
palm  tree  and  the  cherub.  The  former  is  one  of  the 
commonest  Phoenician  symbols,  and  the  Phoenician 
associations  of  the  latter  arc  clear  from  Ezck.  xxviii. 
The  cherub,  in  fact,  is  only  a  variety  of  the  sphinx, 
and  the  way  in  which  the  palm  and  winged  animal 
figures  were  combined  in  Phoenician  decoration  is  shown 
in  a  fragment  of  alabaster  preserved  in  the  Louvre  and 
here  figured  (Fig.  1)  alter  Perrot  (op.  cit.,  iii.  131). 
Two  cherubs  with  outstretched  wings  stood  in  the 
adytum  to  form  a  baldachin  over  the  ark.  Baldachins 

'  See  T.  L.  Donaldnon,  ArchUtctura  tfmnimaHcri  (I^nndon,  1R59); 
Rcnan,  Mission  de  PMnieie ;  Perrot  and  Chlplex,  Hist,  tie  CAtt, 
vol.  Hi. 


over  the  image  or  symbol  of  the  deity  existed  in  other 
temples  of  the  northern  Semites  ( Donaldson,  op.  at, 
pp.  73,  76  sq.,  99),  and  in  many  Phoenician  works  of 
art  eg.,  on  the  stele  of  Byblus)  the  figure  or  symbol 


Fig.  l. 


of  a  deity  is  overshadowed  by  the  winged  disk  (id 
Assyrian  symbol  of  godhead)  arranged  as  a  sort  of 
canopy  (Mcnant.  Gh/ptique  Oriental,  ii.  231,  238). 

The  adytum  of  the  temple  was  a  cube  of  20  cubitt 
each  way ;  the  outer  chamber  was  of  the  same  breadth, 
but  40  cubits  long  and  30  high.*  The  portico  wis  of 
the  breadth  of  the  main  building  and  10  cubits  deep. 
That  the  two  chambers  were  separated  by  a  solid  wall 
and  not  by  a  mere  wooden  partition  may  be  taken  u 
certain  if,  with  Stade,  we  understand  1  Kings  vi.  31 
to  say  that  the  doorway  of  the  adytum  was  pentagonal, 
la,  that  instead  of  a  horizontal  lintel  a  rude  arch  of 
two  blocks  was  introduced  to  distribute  the  pressure 
of  the  superincumbent  wall.  In  this  case  it  is  not 
likely  that  the  exterior  walls  of  the  adytum  were  car- 
ried up  to  a  height  of  30  cubits,  so  as  to  allow  of  a 
continuous  roof.  The  reduction  of  the  dimensions  to 
English  feet  is  approximately  determined  by  tbeSiluam 
inscription,  which  gives  a  round  number  of  1 200  cubit* 
for  a  measured  length  of  1760  feet  The  Hebrew 
cubit,  therefore,  was  the  short  cubit  of  antiquity,  and 
for  practical  purposes  may  be  taken  as  equal  to  the 
Greek  cubit  of  18  inches,  used  by  Josephus  for  the 
measurements  of  Herod's  temple.  Thus  the  roof- 
beams  of  the  temple  had  a  span  of  30  feet,  a  length 
sufficient  to  make  it  probable  that  the  wooden  pillars 
spoken  of  in  1  Kings  x.  12  (comp.  2  Kings  xv'ui.  16) 
were  employed  to  support  them.  The  roof  of  the 
temple  at  Gaza  rested  on  pillars,  as  we  have  seen,  and 
wooden  pillars  seem  to  nave  been  used  within  the 
temple  at  Golgus  (Cesnola,  Cvprtu,  p.  139),  which 
was  smaller  t  han  that  of  Jerusalem.  A  peculiar  feat- 
ure in  Solomon's  temple  was  that  all  its  sides,  except 
the  front,  wen;  surrounded  by  three  stories  (each  5 
cubits  high)  of  small  chambers,  5  cubits  wide  on  the 
ground  floor,  6  on  the  first  floor,  and  7  on  the  second, 
the  increasing  breadth  being  evidently  got  by  reducing 
the  thickness  of  the  walls  by  1  cubit  at  each  floor.' 
Thus,  allowing  for  the  walls!  the  external  measure- 
ments of  the  nouse  cannot  have  been  much  leas  than 
I  45  cubits  by  90.  The  aspect  of  the  facade  can  only  be 
1  conjeeturaliy  determined.  Several  Phoenician  temples, 
known  from  coins,  show  on  their  facade  a  high-pitched 

'  The  description  of  the  temple  in  1  Klnmla  often  o^uro»t><l 
the  text  Is  not  always  sound.  Cp.  Sude'ii  essay  In  Z.J  AFxu 
I  Wis*.,  18K3.  p.  l'J9*;. 

*  In  such  small  chambers  the  winding  stair  (I  Kings  vi.  e1 
!  hardly  have  been  more  than  a  vertical  post  with  " 
I  to  it  (Prof.  J.  U.  Middloton). 
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fibk  (Byblus,  Tripolis),  and  that  of  Tripoli*  has  also 
t  fiat-roofed  wing  on  each  side  of  the  gable  and  portico, 
which  would  answer  to  the  ends  of  the  side  chambers 
in  oar  temple.    But  perhaps  the  closest  analogy  to  the 

frontispiece  of  Solomon's  temple  is  the  often-cited  one 
of  the  temple  at  Paphos,  of 
which  a  representation  from 
i  coin  is  annexed  (Fig.  2). 
Here  the  portico  between  the 
side  wings  is  flanked  by  two 
'lender  towers,  and  in  the  end 
of  the  nave  above  the  door 
there  are  square-topped  win- 
dows. Solomon's  temple  had 
"windows  of  beams"  (or 
'  with  horizontal  lintels") 
" framed  in,"  which,  as  Pro- 
fessor J.  H.  Middleton  ob- 
serves, is  naturally  explained  on  the  analogy  of  the 
windows  between  the  beams  in  the  wooden  gables  of 
Coptic  churches.    This  is  the  obvious  position  of 
openings  for  light  in  buildings  the  type  of  which  was 
derived  from  wooden  constructions,  and  we  know  that 
the  oldest  Phoenician  temples  were,  at  least  in  great 
part,  of  wood  (Utica ;  Pliny,  //.  Jfc,  xvi  79;  comp. 
Jos.,  C.  Ap.,  L  17,  18,  and  Solomon's  house  of  the 
forest  of  Lebanon).    That  Solomon's  temple  had  tow- 
ers cannot  be  proved,  for  the  height  of  the  porch 
is  not  given  in  Kings,  and  the  120  cubits  of  2  Chron. 
iii.  4  is  obviously  an  excessive  figure,  due  to  a  mistake 
of  the  writer  or  of  a  copyist.    But  the  fact  that  in 
Ettkiel's  ideal  temple  the  door-posts  of  the  porch  arc 
1  cubits  broad  makes  the  existence  of  slender  turrets 
Eke  those  of  Paphos  on  each  side  of  the  portal  prob- 
able.  Another  feature  of  Solomon's  temple  is  exactly 
reproduced  at  Paphos.    On  each  side  of  the  door  the 
cm  shows  a  fantastic  pillar  standing  free.  Solomon 

erected  two  such  pillars  of  bronze,  18  cubits  high  (1 

V:  is  ir  \   „e  m:i„  u  »r  • 


Kings  vii.  15  a?.),  with  capitals  of  "lily  work, 


adorned  with  lotus  flowers,  like  the  Phoenician  capital 
from  Cyprus  figured  by  Perrot  {op.  cit.,  p.  1 16).  Such 
twin  pillars  or  twin  stelae  in  stone  are  of  constant  oc- 
currence in  Phoenician  sacred  art,  and  are  still  familiar 
to  ua  as  the  Pillare  of  Hercules.  In  Solomon's  temple 
both  the  oracle  and  the  outer  cella  had  folding  doors. 
In  the  second  and  third  temples  the  inner  door  was 
replaced  by  a  vail  ( pdrdkheth),  and  a  vail  also  hung 
before  the  outer  door  I  Mai.  i.  10;  1  Mac  i.  22,  iv.  51  ; 
B  J.  v.  5,  I  4  jo.).  The  Chronicler  (2  Chron.  iii.  14) 
introduces  a  vail  in  the  first  temple.  This  feature  also 
imds  to  be  common  to  the  temple  with  other  Semitic 
shrines  comp.  C.I.S.,  No.  86,  Dp">Q>  Assyr.  parnkku. 
Syriac prakke,  "shrines,"  and  toe  Kaaba  at  Mecca).' 

The  temple  had  an  inner  court  of  its  own  (1  Kings  vi. 
%  ,  but  the  outer  or  great  court  (1  Kings  vii.  12)  was  the 
own  of  the  palace  as  well  as  of  the  sanctuary.  Details  as 
■I  the  position  of  the  court*  and  buildings  must  be  re- 


ferred till  we  speak  of  the  site,  but  it  may  be  noticed  that 
Jtcxxrvi  10  speaks  of  the  "higher  court,"  to  which  the 
"new  gate"  of  the  temple  belonged.  This  new  gate  in  the 
Wher  court  can  hardly  be  different  from  the  "  higher  gate  " 
«B  by  Jotham  (2  Kings  xv.  35),  or  from  the  "  higher  gate  " 
<rf  Benjamin,  which,  in  Jer.  xx.  2,  is  not  the  city  gate  of 
thai  name,  but  a  gate  »  in  "  (not  "  by  "  as  K  V. |  "  the  house 
'•(  the  Lord."  From  its  name  this  gate  must  have  been 
«■  the  north  side  or  at  the  northeast  angle  of  the  temple 
w*a.  to  that  the  ground  rose  to  the  north  or  northeast. 
The  npper  court  may  be  merely  the  upper  part  of  the  great 
'ourt  oear  the  "  higher  gate  "  leading  to  the  paluee  (2  Chron. 
xtiii.30).  or  may  be  the  same  as  the  "  new  court"  of  2  Chron. 
ax. a  Rat  one  cannot  be  sure  that  the  Chronicler  is  not 
transferring  to  Jehoshaphat's  time  a  new  court  of  the  second 
temple.  We  know,  however,  that  the  kingsof  Judah  made 
from  time  to  time  considerable  changes  in  and  about  the 
kmple. 

;  On.  aim  the  vail  of  Assyrian  tissue  given  by  Antiochus  to  the 
tor-pie  at  Olympia  (Pausan..  v.  12. 1  4).  which  ('.anneaii  {Quar- 
W>  Satemeni,  April,  187S)  boldly  identifies  with  the  vail  o?  the 
•'tuple  that  Antioehu*  Eplphanes  carried  oft*  from  Jerusalem  (1 
Vac,  1. 8;  Jos.,  Ant..Tii.  5,  |  4). 


2.  The  Temple  of  Zervbbabel— After  the  captivity 
an  altar  of  stone  took  the  place  of  the  brazen 
altar,  or  rather  perhaps  of  the  altar  of  Ahaz  babenl 
(2  Kings  xvi  10  tq. ).  The  altar  was  erected  temple8 
immediately  after  the  the  return  (Ezra  iii. 
2);  but  the  rebuilding  of  the  temple  was  long  delayed, 
and  the  work  was  not  completed  till  520  B.C.  (see 
\  Hagqai).  It  was  much  inferior  to  the  first  temple 
in  magnificence,  though  not  perhaps  in  size  (Haggai 
ii.  3).  The  proposed  Dread tn  of  60  cubits  ana  height 
of  60  cubits  spoken  of  in  Ezra  vi.  3  would  indeed 
imply  that  it  was  larger  than  the  first  temple,  but  in 
view  of  the  testimony  of  Haggai  (foe.  cit/)  it  seems 
unlikely  that  these  dimensions  were  realized  by  Zerub- 
babel. 

The  first  temple  resembled  other  temples  of  antiq- 
uity in  being  built  to  contain  a  visible  symbol  of  the 
presence  of  the  deity,  namely,  the  ark,  which  stood 
in  the  inner  chamber.  In  the  second  temple  the 
adytum  was  empty,  but  the  idea  that  the  Godhead 
was  locally  present  in  it  still  found  expression  in  the 
continuance  of  the  altar  service,  in  the  table  of  show- 
bread  (a  sort  of  continual  lectwternium)  that  stood  in 
the  outer  chamber,  and  nbove  all  in  the  annual  ritual 
of  the  day  of  atonement,  when  the  high  priest  entered 
the  Holy  of  Holies  to  sprinkle  the  blood  of  the  expia- 
tory sacrifice  on  behalf  of  the  people  Not  only  in 
this  point  but  in  all  others  the  ritual  of  the  second 
temple  was  dominated  by  the  idea  of  priestly  media- 
tion, and  the  stated  sacrifice  of  the  priests  on  behalf 
of  the  people,  which  replaced  the  old  stated  oblations 
of  the  kings,  became  the  main  feature  of  the  altar 
service.  The  first  temple  was  primarily  the  royal 
chapel,  and  the  kings  did  as  they  pleased  in  it;  the 
second  temple  was  the  sanctuary  of  the  priests,  whose 
chief  now  became  the  temporal  as  well  as  the  spirit- 
ual head  of  the  people.  In  the  time  of  Ezekiei  not 
only  laymen  but  uncircumcised  foreigners  entered  the 
sanctuary  and  acted  as  servants  in  the  sacred  offices 
(Ezek.  xliv.  7);  in  the  second  temple  the  laity  were 
anxiously  kept  at  a  distance  from  the  holy  things,  and 
even  part  of  the  court  around  the  altar  was  fenced  off 
by  a  barrier,  which  only  the  priests  were  allowed  to 
cross  (Joseph.,  Ant. ,  xiii.  13,  J  5).  Being  no  longer 
hemmed  in  by  the  ro^al  buildings,  as  the  first  temple 
had  been  (Ezek.  xliii.  8),  its  precincts  could  be  ex- 
panded to  suit  the  necessities  of  the  enormous  host  of 
ministers  of  various  ranks  demanded  by  the  growing 
complexity  of  the  ritual,  which,  in  matters  of  music 
and  the  like  was  immensely  developed  aB  time  went  on 
(comp.  Psalms).  Herod's  temple,  with  the  depend- 
ent buildings,  was  a  little  city  enclosed  in  its  own  for- 
tifications. But  long  before  his  time  the  temple  was 
a  sort  of  priestly  citadel,  the  fortress  as  well  as  the 
sanctuary  of  the  hierocracy ;  and  the  sacred  offerings 
which  flowed  to  Jerusalem  from  Jews  in  all  parts  of 
the  world  were  lavishly  expended  on  enlarging  and 
strengthening  it  (Jos.,  B.  «/.,  v.  5  J  1).  The  name  of 
Simon  II.  (c.  200  B.C.)  is  associated  in  Eoclus.  L  1  *q. 
with  important  works  of  fortification  on  the  circuit 
of  the  temple.  Twice  ruined  in  the  wars  with  the 
Selcucids,  these  bulwarks  were  twice  rebuilt,  by  Judaa 
and  Jonathan  Maecabieus  (1  Mac.  iv.  60  ;  ?  1  Mac.  vi. 
7  ;  Jos.,  Ant.,  xiii.  5,  J  11).  The  works  were  further 
strengthened  by  Simon  ( I  Mac.  xiii.  52),  and  at  the 
time  of  Pompey's  siege  (63  B.C.)  constituted  an 
:  almost  impregnable  fastness,  strengthened  on  its 
weakest  or  northern  side  bv  great  towers  and  a  deep 
ditch  (Ant.,  xiv.  4,  \  2).  Twenty-six  years  later  the 
temple  was  again  besieged  by  Herod,  who,  attacking, 
like  Pompey,  from  the  north,  had  to  force  three  lines 
of  defence,— the  citv  wall  and  the  outer  and  inner 
temple  [Ant.,  xiv.  16,  I  2). 

Of  the  temple  as  it  was  in  the  Greek  or  the  Hasmonean 
period  we  have  two  descriptions  by  Hellenistic  Jews,  Pseudo- 
Arist»us)  comp.  Septuaqint)  and  Pseudo-HecaUeus 
(Jos.,C.  Ap.,  i.  22).  In  such  a  matter  we  may  suspect  even 
notorious  literary  forgers  of 
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ation  rather  than  of  absolute  untruth.  Pseudo-Aristseus 
describes  the  temple  as  surrounded  by  a  triple  circuit  of 
walls  more  than  70  cubits  high,  and  as  further  protected  by 
the  adjoining  Acra,  which  overlooked  the  place  of  sacrifice. 
Comparing  the  account  of  Herod's  siege,  we  may  perhaps 
take  the  third  circuit  to  be  the  wall  of  the  town,  which  is 
represented  as  lying  below  the  temple  on  the  same  hill. 
The  upper  city  on  the  western  bill  is  ignored,  which  seems 
to  show  that  the  account  whs  written  befoie  the  Ilasmo- 
ncan  period  (comp.  Jerusalem,  vol.  xiii.  p.  652),  as  has 
been  argued  on  other  grounds  in  Skftuaqint.  The  Acra, 
which  is  often  mentioned  in  the  history  of  the  Maccabee 
wans,  seems  to  have  been  on  the  same  site  as  the  Baria  or 
castle  of  the  Hasmonean  priest-princes,  where  they  put  on 
their  priestly  robes  before  doing  sacrifice  {Ant.,  xv.  11,  \  I). 
That  the  Baris  was  close  to  the  temple  appears  both  from 
this  circumstance  and  from  the  fact  that  Antigouus  was 
charged  with  setting  fire  to  the  porticos  of  the  temple 
during  the  siege  by  Herod  (Ant.,  aiv.  16,  §  2),— an  accusa- 
tion which  would  have  had  no  plausibility  unless  the  de- 
struction of  the  porticos  had  been  useful  to  isolate  the 
castle.  Paeudo-Hecatceus  gives  the  temple  precincts  a 
length  of  500  feet  and  a  breadth  of  100  cubits.  The  expla- 
nation of  these  numbers  will  appear  in  the  sequel. 

3.  The  Temple  of  Herod.— In  the  eighteenth  year 
of  his  reign  (20-19  B.C.)  Herod  the  Great 
began  to  rebuild  the  temple  and  its  pre- 
cincts from  the  foundation,  doubling  the 
old  area  (Ant.,  xv.  11  ;  Bell.  JiuL.i.  21).  The  works 
included  the  reconstruction,  on  the  old  site,  of  the 
Baris,  which  now  received  the  name  of  Antonia,  and 
is  generally  reckoned  by  Josephus  as  forming  part  of 
the  temple  precincts.  Apart  from  the  Antonia,  the 
temple  area  formed  a  quadrangular  plateau  supported 
by  retaining  walls  of  great  height  and  strength,  and 
surrounded  by  porticos.  Three  of  the  porticos  were 
double  walks,  30  cubits  broad,  with  monolith  pillars 
25  cubits  high,  and  cedar  roofs ;  the  fourth  or  southern 
portico  (the  Stoa  Basilica)  had  four  rows  of  Corinthian 
pillars  and  three  walks,  respectively  30,  45,  and  30 
cubits  in  breadth.  The  middle  walk  was  twice  the 
height  of  the  aisles,  and  the  latter  were  50  feet  high. 
As  regards  the  size  of  this  enclosure,  we  are  told  by 
Josephus  that  the  Stoa  Basilica  was  a  stadium  or  600 
feet  long  Ant.,  xv.  11,  |  5} ;  and  in  Ant.,  xx.  9,  I  7, 
the  same  length  is  assigned  to  the  eastern  colonnade, 
which  was  known  as  Solomon's  Porch  (comp.  John  x. 
23 ;  Acts  iii.  11  and  v.  12),  because  it,  and  it  alone, 
rested  on  an  ancient  substructure  held  to  be  the  work 
of  Solomon.  The  whole  circuit  of  the  porticos  was 
therefore  4  stadia,1  or  with  the  Antonia  6  stadia  (B. 
J.,  v.  5.  I  2).  The  Antonia  lay  on  the  north  side 
(Ant.,  xv.  11,  I  4)  and  communicated  by  stairs  with 
the  north  and  west  porticos  at  the  northwest  angle  of 
the  enclosure.  Fergusson  and  others  suppose  that  it 
touched  the  temple  only  at  this  angle,  t  hence  stretch- 
ing north  and  west  But  in  this  case  the  Antonia, 
which,  as  we  shall  see  below,  lay  just  north  of  Wilson's 
arch,  would  have  been  built  over  the  hollow  of  the 
Tyropteon  valley,  a  supposition  absurd  in  itself  and 
inconsistent  with  if.,/.,  v.  5,  I  8,  which  says  that  it 
stood  on  a  cliff.  Again,  the  tower  70  cubits  high  that 
stood  at  the  southeast  angle  of  the  Antonia  overlooked 
the  whole  temple,  just  as  we  know  from  Pseudo-Aris- 
tseu.H  that  the  old  Acra  overlooked  the  altar.  But.  if 
the  southeast  angle  of  the  Antonia  had  been,  as  Fer- 
gusson supposes,  at  the  northwest  angle  of  the  temple 
porticos,  the  view  from  the  tower  would  have  been 
intercepted  by  the  lofty  porch  in  front  of  the  Holy 
Place.  The  Antonia,  therefore,  had  its  south  face 
along  part  of  the  north  face  of  the  temple  enclosure, 
and  to  gain  a  circuit  of  6  stadia  for  temple  and 
Antonia  together  we  must  assign  to  the  latter  the 
length  of  a  stadium  from  north  to  south.    This  is  not 


1  This  measurement  (Ant.,  xv.  11,  {  3)  has  often  been  taken  to 
refer  to  Solomon's  temple.  But  this  view  Is  not  demanded  by 
the  wonls  of  Joseph  us,  »nd  1*  inconsistent  with  the  other  meas- 
urement* ht  given  anil  with  B.  J.,  v.  ft.  |  1  which  states  that  the 
plateau  was  lerelled  up  by  Solomon  only  on  the  cart.  This 
rTom  tholie  of  the  contour  lines  makes  a  plateau  WO  feet  square 
impossible  TheMUhnah  makes  the  "  mountain  of  the  ht 
a  square  of  £00  cubits,  apparently  borrowing  from  Ewkiel 


too  much,  for  Josephus  describes  it  as  a 
itself  (B.  J.,  v.  5,  i  8). 

The  Antonia,  the  porticos,  and  the  space  imme- 
diately within  them  (the  outer  court,  or,  as  modem 
writers  call  it,  the  court  of  the  Gentiles)  were  not  holy 
ground.    But  in  the  middle  of  the  enclosure  there 
was  a  platform  raised  15  cubits  above  the  court  of  the 
Gentiles  and  fenced  off  by  a  barrier,  with  inscripuons, 
one  of  which  still  exists  (Palestine  E.  F.  Qvarttr^ 
Statement,  1871.  p.  132),  forbidding  aliens  to  put  on 
pain  of  death.  The  platform  was  approached  by  itepeoa 
all  sides  but  the  west  (B.  J.,v.  1,  {5,  and  5,  \  2),  tor]  wi> 
surrounded  by  a  wall,  rising  25  cubits  above  the  inner 
level,  and  pierced  by  four  gates  on  the  north  side  and  a* 
many  on  the  south.    On  the  west  there  was  no  rate, 
but  on  the  eaat-^-that  is,  in  front  of  the  fane— there 
were  two,  one  within  the  other ;  for  the  eastern  end  of 
the  platform  was  walled  off  to  form  a  separate  coon 
for  the  women,  at  a  somewhat  lower  level.  One 
of  the  northern  and  one  of  the  southern  gates  belonged 
to  the  court  of  the  women,  but  it  was  also  entered 
directly  from  the  east  by  a  very  splendid  gate  of  Corin- 
thian brass,  much  more  costly  than  the  others,  though 
they  were  overlaid  with  silver  and  gold.    An  enormous 
gate,  40  cubits  wide  and  50  high  (gate  Nicuor). 
connected  the  women's  court  with  the  higher  Dart  of 
the  platform,  or  court  of  the  men  of  Israel  The 
beautiful  gate  of  Acts  iii.  2  w  variously  identified  with 
the  first  or  second  of  these  eastern  portals.   The  walls 
of  the  platform  were  lined  within  with  chambers,  in  front 
of  which  ran  a  splendid  colonnade  ;  and  the  gatewan 
were  connected  with  the  colonnade  by  small  lofty  halls 
(exedrtr),  which  from  without  had  a  towerlike  aspect  It 
isdoubtful  whether  all  the  gates  had  exedrtr ;  but,  on  the 
other  hand,  there  was  such  a  hall  also  at  the  weft  end 
where  no  gate  opened.  In  the  court  of  the  men— te.,in 
the  upper  and  western  part  of  the  platform  just  described 
— stood  the  fane  or  temple  proper  raised  twelve  stew 
above  the  court.   For  the  ground  plan  of  the  Hotj 
Place  and  the  Holy  of  Holies  the  ancient  dimensioDs 
of  Solomon's  temple  were  preserved,  and  the  externa! 
size  demanded  by  the  scale  of  the  surroundinga  wis 
gained  by  increasing  their  height,  placing  a  lofty 
second  story  above  them,  making  their  walls  and  those 
of  the  surrounding  chambers  (corresponding  to  the 
chambers  in  the  first  temple)  enormously  thick,  and 
placing  at  the  front  or  cast  end  a  porch  100  cubit* 
wide  and  100  cubits  high.   The  open  doorway  of  this 
porch  was  overlaid  with  gold,  as  was  also  the  door  of 
the  fane  and  the  wall  round  it    To  the  ornament  of 
the  entrance  belonged  also  a  golden  vine  with  clusters 
of  grapes  as  big  as  a  man.    In  front  of  the  fane  be- 
neath the  steps  was  the  great  altar  of  stone,  50  'or, 
according  to  the  Aliddoth,  32)  cubits  square  and  15 
high  ;  it  was  ascended  by  a  flight  of  steps  from  the 
south.    The  part  of  the  court  round  the  fane  and  the 
altar  was  fenced  off  for  the  use  of  the  priests,  and 
other  Israelites  were  admitted  only  when  the  sacrifi- 
cial ritual  required  the  presence  of  the  sacrifice! 

Besides  the  descriptions  in  Josephus,  wc  have  for  Herod 1 
temple  a  mass  of  details  and  measurements  in  the  Mitbnic 
treatise  lliddoth.  Josephus  was  himself  a  priest,  while  ttr 
Mishnah  was  not  written  till  a  century  after  the  drstriK- 
tiou  of  the  temple,  though  it  uses  traditions  that  go  back 
to  Levites  who  had  served  in  the  temple.  The  two  saute* 
differ  in  many  measurements,  and  the  Middolk  appear)  to 
bo  possessed  of  detailed  traditions  only  for  the  inner  tem- 
ple. The  state  of  the  evidence  is  not  such  as  to  allow  s 
plan  of  the  temple  to  be  formed  with  Architectural  preci- 
sion. The  above  account  rests  almost  entirely  on  Joseph^- 
who,  apart  from  certain  exaggerations  in  detail,  (tires  a 
satisfactory  general  account,  such  as  could  be  written  frota 
memory  without  notes  and  drawings. 


Herod's  gigantic  and  costly  structures  were  still  in 
building,  forty-six  years  after  their  commencement 
when  our  Lord  began  His  ministry  (John  ii.  20),  and 
the  works  were  not  completed  till  the  procuratorship 
of  Albinus  (62-64  A.D.).  In  66  the  great  revolt 
against  Borne  broke  out,  and  in  August,  70,  Jerusalem 
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ww  taken  by  Titus  and  the  temple  perished  in  a  great 
conflagration.1 

4.  typography. — It  is  not  disputed  that  the  site  of 
the  temple  lay  wit  hin  the  great  Haram  plat- 
:  : form  (see  Jerusalem),  now  a  Moslem  holy 
place,  and  it  is  generally  agreed  also  that 
the  southwest  corner  of  that  platform  is  the  south- 
west corner  of  Herod's  outer  plateau,  parts  of  the 
southern  and  western  retaining  walls  being  confidently 
iscribed  by  experts  to  his  age.  But  if  Herod's  temple 
excluding  the  Antonia)  was  only  600  feet  square  it 
can  have  occupied  but  a  small  part  of  the  Haram  area, 
which  measures  about  1500  feet  from  north  to  south 
and  922  feet  along  the  south  wall.  Moreover,  the 
highest  part  of  the  hill,  where  the  Dome  of  the  Rock 
now  stands,  must  have  been  outside  and  uorth  of  the 
temple  enclosure.  But  this  affords  no  good  reason  to 
doubt  the  accuracy  of  Josephus's  measurements  in  a 
matter  in  which  his  memory  could  hardly  fail  him, 
and  where  his  tendency  would  be  rather  to  exaggerate 
than  to  diminish.  There  is  no  evidence  that  the  east- 
ern wall  of  the  Haram  is  as  old  as  Herod,  much  less 
is  old  as  Solomon :  for  the  supposed  Phoenician  letters 
found  on  stones  belonging  to  it  are  not  letters  at  all, 
and  may  be  of  any  date.*  Moreover,  there  are  vari- 
ous evidences  of  later  building  about  the  east  wall  of 
the  Haram  ;  the  so-called  Golden  Gate  is  certainly  a 
later  construction,  and  Justinian's  church  rested  on 
new  substructures  to  the  south  and  east  (Procopius, 
Ik  JUL.  v.  6),  which  implies  an  extension  eastward 
of  the  old  platform.  And  this  is  confirmed  by  the 
fact  that  in  the  neighborhood  of  the  southeast  angle 
the  platform  does  not  rest  on  solid  substructures  such 
aa  Joseph  us  speaks  of,  but  on  the  vaults  known  as 
Solomon's  stables.  Again,  though  the  temple  of  Solo- 
mon lay  above  the  town,  there  is  no  evidence  that  it 
was  on  the  very  top  of  the  hill ;  on  the  contrary, 
buildings  of  the  dimensions  given  in  1  Kings  might 
have  been  placed  on  the  hill-top  without  the  need  for 
such  great  substructures  as  are  spoken  of  in  I  Kings  vii. 
10  ;  and  we  have  seen  in  speaking  of  the  courts  of  the 
first  temple  that  the  ground  appears  to  have  risen  to 
the  north,  the  upper  court  being  on  that  side.* 

If  we  accept  the  measurement*  of  Josephus  wo  have  to 
break  with  mediaeval  tradition,  both  Moslem  and  Christian, 
which  associates  the  Sakhra  or  rock  under  the  dome  on  the 
top  of  the  hill  with  the  sacred  site  of  the  Jews.  So  much 
weight  has  been  laid  on  this  circumstance  by  writers  of 
eminence  that  it  is  necessary  here  to  go  into  some  particu- 
lar! and  show  that  earlier  tradition  goes  quite  the  other 
way.  It  is  a  Talmndic  legend  that  in  the  Holy  of  Holies 
the  place  of  the  lost  ark  was  taken  by  a  stone  called  the 
"foundation  stone."  Further  this  stone  was  identified 
with  Jacob's  stone  at  Bethel  (coiup.  liashi  on  Gen.  xxviii. 
tad  Breithanpt's  notes).  Both  Mohammedans  and  Christians 
'nvnsferred  these  legends  to  the  Sakhra,  which  the  former 
vcordingly  venerated  as  "agate  of  heaven"  (Ibn  'Abd 
lUbhih,  'Ikd,  iii.  369).  Mohammedan  sources  enable  us  to 
trice  back  this  identification  to  the  Moslem  Jew  Wahb  ibn 
Mooabbih,  who  enriched  Islam  with  so  many  Jewish  fables 
tad  died  a  century  after  Jerusalem  was  taken  by  the  Arabs 
Tabari,  L  571  *q. ;  Ibn  al-Fakih,  p.  97  *q.).  Eutychius,  on 
'.he  other  hand,  who  is  the  first  Christian  writer  to  apply 
the  Jewish  legend  to  the  Moslem  Sakhra,  avers  that  the 
tradition  was  communicated  to  'Omar  by  the  Christian 
patriarch  So phroni us  on  the  takingof  Jerusalem,  and  guided 
the  caliph  in  the  choice  of  a  site  for  his  mosque.  Eutychius 
wrote  nearly  three  hundred  years  after  this  event;  and, 
though  it  ia  known  from  earlier  authorities  (Arculphus, 
Theophanes)  that  the  first  Moslem  mosque  was  built  on 
what  was  pointed  out  as  the  site  of  the  temple,  it  is  equally 
certain,  and  was  known  to  Eutychius  himself,  that  that 
moeqne  lay  to  the  south  of  the  Sakhra  (Eutychius,  ii.  289), 

1  On  10  Ab  ;  but  Jewish  tradition  celebrates  9  Ab  as  the  day  of 
uie  destruction  of  the  temple. 

'  They  are  represented  tn  the  Kreorrry  of  Jerumlem  (p.  143)  and 
is  the  Allot  of  plates  of  Jerusalem  published  by  the  Palestine 
lrp.lora.tion  Fund. 

'  That  the  temple  was  built  on  the  threshing-floor  of  Ornan  is 
aaturalty  assumed  by  the  Chronicler,  who  likes  to  minimize  the 
anmber  of  old  Hebrew  sanctuaries ;  but  the  old  history  knows 
soloing  of  a  consecration  of  the  site  before  the  ark  was  placed 
Mt 


which  was  not  embraced  in  the  precincts  of  the  Moslem 
sanctuary  till  the  reign  of 'Abd  al-Malik,  who  built  the  dome 
as  an  inscription  with  the  date  691  still  testifies  (Ibid.,  p.  365). 
This  is  confirmed  by  the  excellent  Arabian  historian 


Wadih  (ii.  311). 


Ibn 

'Abd  al-Malik's  motive  was  political,  as 
est;  Mecca  being  in  the  hands  of  a  rival, 
he  resolved  to  setup  another  place  of  pilgrimage  to  supplant 
the  Kaaba.  and  recommended  it  to  the  faithful  aa  the  point 
from  which  the  Prophet  made  his  miraculous  ascent  from 
Jerusalem  to  heaven  (Ibn  Wadih,  ut  tupra).  There  is  noth- 
ing of  the  Jewish  legend  hero;  that,  as  we  have  seen,  was 
supplied  by  Wahb  in  the  next  generation,  and  on  his 
foundation  there  grew  up  a  mass  of  other  fables  for  which  it 
is  enough  to  refer  to  Ibn  al-Fakih,  p.  93  tq.  From  all  this  it 
may  bo  taken  as  certain  that  at  the  time  of  'Omar  it  was 
towards  the  southwest  angle  of  the  Haram,  on  the  site  of 
the  original  mosque,  that  tradition  supposed  the  temple  to 
have  stood ;  indeed  Eutychius  is  guilty  of  self-contradiction 
when  he  first  says  that  Sophronius  indicated  the  Sakhra  to 
'Omar  as  the  site  on  which  to  build  his  mosque,  and  then 
adds  that  it  was  not  part  of  the  Moslem  sanctuary  till  a 
generation  later.  Finally,  the  extension  of  the  Haram  to 
the  north  so  as  to  bring  tho  Dome  of  the  Rock  into  the 
centre  of  the  sacred  area  waa  the  work  of  'Abd  al-Malik's 
son  Walld  (Eutychius,  ii.  373). 

Thus  far  we  have  met  with  nothing  but  confirmation 
of  Josephus's  measurements  and  the  site  they  imply ; 
but  there  are  other  topographical  indications  which 
supply  confirmation  more  decisive.  And  first  let  us 
compare  what  is  related  of  the  outer  gates  of  Herod's 
temple  with  existing  remains.  _  On  the  north  was  the 
gate  Tadi  of  the  Mishnah,  which  Josephus  mentions 
only  incidentally.  This,  like  the  gate  Shush  an  on  the 
east,  which  he  does  not  mention  at  all,  must  have  been 
of  minor  importance  ;  the  chief  accesses  were  neces- 
sarily from  the  lower  city  to  the  south  and  the  upper 
city  to  the  west  beyond  the  Tyropoeon  valley.  The 
south  wall,  says  Josephus,  had  gates  in  the  middle 
(Ant.,  xv.  11.  5).    The  Mishnah  names  them  the  two 

{;ates  of  Huluah,  which  may  mean  "tunnel  (weasel- 
tole)  gates."   There  is  a  double  gate  in  the  substruc- 
ture of  the  south  wall,  350  feet  from  the  southwest 
angle,  and  from  it  a  double  tunnel  leads  up  to  the 
platform.    This  double  gate  exactly  fits  Josephus's 
description.    There  is  also  a  triple  gate,  600  feet  from 
the  southwest  angle,  which  those  who  suppose  the  wall 
to  have  been  more  than  600  feet  long  regard  as  the 
second  Huldah  gate.    But  this  view  does  not  give  us 
two  gates  in  the  middle  of  the  wall,  especially  as  the 
old  wall  cannot  have  enclosed  Solomon  s  stables.  In 
the  west  side  the  Mishnah  places  one  gate  (Kiponus), 
while  Josephus  recognizes  four.    But  these  accounts 
are  at  once  reconciled  if  we  accept  Josephus's  meas- 
urements.   For  of  his  four  gates  the  most  southerly  is 
necessarily  the  one  which  opened  on  a  flight  of  steps 
descending  and  then  reascending  across  the  Tyropoeon 
1  to  the  upper  city  opposite.    Now  at  the  southwest 
!  corner  of  the  platform  there  are  still  remains  of  a  great 
arch  (Robinson's  arch),  which  must  have  belonged  to 
I  a  bridge  connecting  the  upper  city  with  the  south  por- 
'  tico  of  the  temple.  Thus  one  of  the  four  gates  is  fixed. 
The  second  gate  led  to  Herod's  palace  (at  the  extreme 
I  north  of  the  upper  city)  by  means  of  an  embankment 
!  crossing  the  Tyropceon  (Ant.,xv.  11,  {5).  Comparing 
R.  J. ,  ii.  16,  3  3,  vi.  6,  S  2,  and  v.  4, 1  2,  we  see  that  the 
|  embankment  also  carried  the  city  wall  (the  so-called 
!  first  wall).    Of  this  approach  there  are  remains  at 
Wilson's  arch,  600  feet  north  of  llobinson's  arch  ;* 
'  thus,  if  Josephus's  measurements  are  correct,  the  two 
western  accesses  were  at  the  extreme  ends  of  the  west- 
ern portico.    Josephus's  other  two  gates  led  to  the 
|  suburbs  outside  the  first  wall,  and  therefore  lay  north 
of  Wilson's  arch,  and  were  not  gates  of  the  temple 
enclosure  proper  but  of  the  Antonia,  which  Josephus 
habitually  reckons  as  part  of  the  outer  temple.*  Of 

•  The  adjoining  remains  of  ancient  buildings  unquestionably 
mark  the  site  of  the  council  hall  where  the  Sanhedrim  met,  and 
which  was  close  to  the  first  wall  and  the  temple  but  outside  the 
latter  (B.  J.,  v.  4,|2;  vL  6.|3). 

*  One  of  the  suburban  cates  may  he  Warren's  gate,  in  the  Rub- 
structures  of  the  Antonia  wall,  about  170  feet  north  of  Wilson's 
arch.    The  other  is  sometimes  identified  with  Barclay's  gate 
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them  the  Mishnah  would  naturally  take  no  account 
and  as  naturally  it  would  neglect  the  gate  that  led  to 
the  palace  aa  being  not  a  public  entrance.  But  further, 
according  to  Joseph  uh's  account  of  the  whole  circum- 
ference of  the  teinnle  with  Antonia,  the  latter  extended 
a  stadium  north  of  the  northwest  angle  of  the  temple 
portico,  600  feet  north  of  Wilson's  arch ;  and,  if 
we  measure  off  this  distance  on  a  plan  of  the  rock 
contours  and  then  draw  a  line  at  right  angles  to  repre- 
sent the  north  face  of  the  Antonia,  we  find  that  this 
line  runs  across  the  narrowest  part  of  the  saddle  from 
which  the  temple  hill  is  assailable.  The  breadth  of 
the  Antonia  from  east  to  west  cannot  have  been  more 
than  about  300  feet  if,  as  is  to  be  presumed,  the  gate 
Tadi  was  opposite  the  twin  gates  of  Huldah  ;  but 
with  this  breadth  it  would  entirely  cover  the  dangerous 
saddle. 

Every  attempt  to  reconstruct  the  area  and  situation 
of  the  temple  as  it  was  before  Herod  must  be  more  or 
less  conjectural,  and  an  analysis  of  the  possibilities 
would  take  up  so  much  space  that  it  seems  better 
simply  to  offer  a  plan  which  appears  to  satisfy  the 
conditions  of  the  problem. 


A.  Temple.  B,  B,  B.  Inner  court.  C.  C.  C.  Great  court.  D.  E, 
Porches  or  the  k Inn's  house.  F.  Palace  of  Solomon.  O.  Great 
tower  of  prison  court  II.  House  of  the  forest  of  Lebanon.  J. 
Water  gate.  K.  North  court.  L,  L,  L.  New  apace  taken  In  by- 
Herod.  MNPQ.  Herod'a  enclosure.  NP.  Solomon's  portico. 
PQ.  8toa  Basilica  or  royal  portico.  P.  Triple  (rate.  Q.  Rob- 
inson's arch.   R.  Double  gate  (Huldah  gates).  M.  Wilson's  arch. 

According  to  this  plan  the  area  of  the  temple  en- 
elosure  was  doubled  by  Herod,  his  additions  being  in 
the  parts  where  the  work  of  levelling  up  was  heaviest, 
and  where  neither  the  convenience  of  worshippers 
nor  reasons  of  defence  called  on  earlier  builders  to 
extend  the  plateau.  It  is  certain  that  the  sub- 
structures of  the  southwest  angle,  raised  to  a  dizzy 
height  above  the  Tyropceon,  are  Herod's  (Ant', 
xv.  11,  $  5),  and  Joseph  us  also  speaks  of  an  ex- 
tension to  the  north  (B.  J.,  v.  5,  J  1).  But,  on 
the  other  hand,  the  Baris  already  adjoined  the 
temple,  a  condition  which  is  satisfied  by  giving  the 
older  north  court  K  (corresponding  to  the  new 

*>etween  Wilson  s  arch  and  Robinson's  arch.  But  this  would  not 
lead  Into  the  suburb. 


court  of  Chronicles,  and  perhaps  also  to  the  upper 
court  of  the  first  temple)  a  length  from  east  to  vest 
of  300  feet  and  a  breadth  from  north  to  south  of  150. 
The  old  east  face  of  the  plateau  is,  as  Josephus  says. 
600  feet  long,  but  this  length  was  gained  alter  the 
time  of  Nehemiah  by  taking  in  the  site  of  the  armory 
or  house  of  the  forest  of  Lebanon  (H)  and  the  street  in 
front  of  the  water  gate  (J).    For  the  proof  that  the 
water  gate  stood  at  a  re-entrant  angle  between  the 
retaining  walls  of  the  armory  and  the  palace  and  faced 
east  as  shown  in  the  plan  reference  must  be  made  to 
an  article  in  the  Journal  of  Philology  (voL  xvi.). 
The  rocky  boss  between  these  two  walls  was  in  Nehe- 
miah's  time  surrounded  by  an  outwork,  which  to  the 
north  joined  the  wall  of  Ophel, — that  is,  of  the  swell- 
ing mass  of  hill  which  lies  out  to  the  northeast  of 
the  palace.    From  the  lower  city  (south  of  the  Haram 
area)  a  stair  near  the  wall  led  up  to  the  plateau  H 
(Neh.  iii.  19  ;  xii.  37).    The  armory  was  150feetlong 
and  75  broad  ;  the  plan  allows  the  same  dimensions 
for  the  open  space  within  the  water  gate.  The  great 
court  C,  C,  C  is  arranged  in  accordance  with  1  Ki:.*> 
vii.  12.  in  Buch  a  way  that  it  is  at  once  the  court  of 
the  palace  and  that  of  the  temple,  enclosing  the  inner 
court  B.    The  dimensions  of  the  inner  court  are  not 
given  in  1  Kings,  but  as  the  temple  was  twice  the  site 
of  the  tabernacle  the  court  was  probably  also  double 
the  court  of  the  tabernacle.    This  gives  a  length 
of  300  feet  and  a  breadth  of  160,  as  in  the  plan. 
The  part  of  the  court  in  front  of  the  temple  is  150 
feet  square,  which  agrees  with  the  dimensions  given 
in  Ezek.  xl.  23,  27.  The  great  court  is  a  square  of  300 
feet  This  gives  room  on  the  east  face  for  two  porches 
D  and  E  leading  to  the  palace  and  each  75  feet  long. 
Both  porches  are  described  in  1  Kings  vii.  6,  8,  awl 
the  dimensions  of  one  are  given.    It  is  also  expressly 
stated  that  the  porch  was  before  (i.e.,  on  the  east  side 
of)  the  pillars  that  decorated  its  front,  and  that  it  led 
into  the  inner  court  of  the  palace,  so  that  the  arrange- 
ment in  the  plan  is  fully  justified.    In  the  time  of 
Jeremiah  (xxxviii.  14)  there  were  three  entries  from 
the  palace  to  the  temple  ;  the  third  was  probably  into 
the  north  court,  the  palace  having  been  extended  north- 
wards.   It  is  evident  that  before  the  time  of  Herod 
the  palace  had  disappeared.    It  was  on  a  lower  level 
than  the  temple,  and  when  it  was  cleared  away  the 
great  substructures  on  the  line  PE  stood  out  as  the 
boundary  of  Solomon's  building.    North  of  £  the 
substructures  were  less  considerable,  the  rock  at  the 
north  end  of  this  porch  being  but  20  feet  under  the  pres- 
ent level  of  the  plateau.  In  Herod's  time,  as  can  be  seen 
at  Robinson's  arch,  the  level  of  the  plateau  was  the 
same  as  at  present  (2420  feet),  but  in  older  times  there 
was  a  fall  between  the  upper  and  lower  court,  and  K 
was  probably  10  feet  above  C,  C,  C.    In  that  case  D 
was  on  the  natural  level  of  the  ground,  while  (unlec 
the  great  court  was  on  two  levels)  E  stood  on  a  re- 
taining wall  10  feet  high  at  the  north  end  of  the 
porch  and  nearly  twice  as  lofty  at  the  south  end.  The 
plan  shows  the  temple  thrown  out  on  very  lofty  sub- 
structures, so  as  to  be  practically  inaccessible  on  all 
sides  and  overhang  the  Tyropceon  in  the  most  striking 
way.1   The  whole  group  of  buildings  formed  a  com- 
plete defence  to  the  city  of  David  on  its  northern  or 
vulnerable  side.    It  will  be  observed  that  in  Herod's 
temple  the  Huldah  gates  at  K  led  directly  to  the  altar, 
the  position  of  which  seems  never  to  have  been 
changed,  and  also  that  the  plan  explains  the  statement 
of  Hecatseus  that  the  temple  was  150  feet  broad.  H« 
length  of  500  feet  from  east  to  west  is  50  feet  too  much 
unless  he  includes  some  remains  of  the  old  palace. 
The  Baris  is  shown  as  standing  on  the  southwest 
corner  of  the  existing  platform  of  the  Dome  of  the 
Rock. 

A  word  may  be  said  in  conclusion  on  the 


1  It  ought,  however,  to  be  observed  that  the 
and  near  B,  B.  B  are  almost  purely  conjectural. 
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line  of  wall  to  the  west  of  the  temple,  which,  as  has 
been  shown  from  Neh.  iiL  in  the  article  Jerusalem, 
no  along  the  eastern  side  of  the  Tyropoaon.    A  bridge 
connected  the  temple  with  the  upper  city  in  the  time 
of  the  later  Hasmoneans,  and,  as  the  palace  (on  the 
lite  of  Herod's  palace)  and  the  Baris  were  the  points 
which  it  was  most  important  to  connect,  it  no  doubt 
<»rresponded  to  the  northern  bridge  already  Bpoken 
of,  at  Wilson's  arch  M.    But  at  that  date  it  must 
nave  led,  not  directly  to  the  temple,  but  to  a  lower 
point  on  the  slope  south  of  the  Bam.   In  Nehemiah's 
lime  there  was  no  bridge,  but  the  gate  of  Ephraim 
probably  corresponded  to  the  east  end  of  the  bridge 
oear  the  southwest  angle  of  the  Baris.    In  that  case 
the  wall,  as  is  natural,  ran  close  under  the  western 
substructures  of  the  temple  and  probably  served  as  a 
buttress  to  them  in  the  part  of  its  course  south  of  the 
eate  of  Ephraim,  which  in  Neh.  xii.  38  is  called  "  the 
broad  wall."    The  throne  of  the  Persian  governor, 
beside  the  gate  of  Ephraim  (see  Jerusalem,  vol. 
xiii.  p.  651),  stood  so  close  to  the  Baris  that  we  may 
conclude  that  there  was  already  a  castle  on  its  site, 
held  for  the  great  king.    The  position  assigned  to  the 
gate  of  Ephraim,  which,  according  to  2  Kings  xiv.  13, 
was  600  feet  from  the  corner  gate,  where  the  north 
wall  of  the  city  joined  the  west  wall,  suits  the  fact  that 
a  line  drawn  east  and  west  600  feet  north  of  Wilson's 
arch  coincides  with  the  line  of  scarped  rock  marked 
on  the  plan.    Here,  therefore,  the  old  north  wall  ran. 
with  the  great  fosse  filled  up  by  Pompey.    This  wall 
figures  also  in  Herod's  siege,  but  seems  to  have  been 
destroyed  by  him. 


literature  of  the  subject  is 
The  results  of  modern  surveys  and  diggings  are  given  in 
the  Palestine  Exploration  Fund  volume  on  Jerusalem  (Lon- 
don, 1884)  and  in  the  accompanying  Atlas.  Of  other  books 
it  may  suffice  to  name  De  Vogue,  Le  Temple  de  Jerusalem 
(fol.,  Paris,  1864) ;  Fergcuwon,  Topography  of  Jerusalem  (8vo, 
Loudon,  1847) ;  Id.  The  Temple*  of  the  Jew  (4to,  London, 
;  Thrupp,  Antient  Jerusalem  (8vo,  Cambridge,  1855) ; 
Lewin,  The  Stege  of  Jerusalem  by  Titus  (8vo,  London,  1863) ; 
and  Perrot  and  Chipiea,  Uistoin  de  PArt  (Paris,  1887). 

(W.  B.  S.) 

TEMPLE,  Sir  William  (1628-1699)  English  states- 
man, diplomatist,  and  author,  was  born  in  London  in 
1628.  He  came  of  an  old  English  family,  but  of  the 
younger  branch  of  it,  which  had  for  some  time  been 
settled  in  Ireland.  He  was  the  eldest  son  of  Sir  John 
Temple,  master  of  the  rolls  in  that  country.  His 
mother  was  Mary  Hammond,  sister  of  a  well-known 
Tory  divine.  Temple  received  a  liberal  education, 
calculated  to  produce  that  moderation  of  judgment  for 
which  he  was  afterwards  remarkable.  He  was  first  a 
pupil  of  his  uncle  Dr.  Hammond,  after  which  he  went 
to  the  grammar-school  at  Bishop  Stortford,  and  then 
U>  the  Puritan  college  of  Emmanuel  at  Cambridge, 
where  he  came  under  the  influence  of  Cudworth.  At 
the  commencement  of  the  civil  troubles  his  father  em- 
braced the  popular  cause  and  was  deprived  of  hi8  office. 
Coining  to  England,  he  sat  in  the  Long  Parliament  as 
member  for  Chichester,  and  was  one  of  the  recalcitrant 
members  turned  out  by  Colonel  Pride.  Before  this 
event  happened  his  son  had  left  Cambridge,  without 
taking  a  degree,  and  in  1647  started  to  travel  abroad. 
In  the  Isle  of  Wight,  while  on  his  way  to  France,  he 
Ml  in  with  Dorothy  Osbo  rne,  and  won  her  affections. 
Her  father,  Sir  Peter  Osborne,  was  governor  of  Guern- 
sey and  a  Royalist,  Her  family  were  naturally  opposed 
to  the  match,  and  threw  difficulties  in  the  way  .which 
hindered  its  consummation  for  seven  years.  During 
this  period  Temple  travelled  in  France,  Spain,  Hol- 
land, and  other  countries,  gaining  knowledge  of  the 
world  and  keeping  up  a  constant  correspondence  with 
"is  betrothed.  At  length,  apparently  in  1654,  the 
difficulties  were  surmounted  and  the  marriage  took 
place.  In  1655  Temple  and  his  wife  went  to  Ireland. 
The  next  five  years  were  spent  in  the  house  of  Sir  John 
Temple,  who  had  made  his  peace  with  Cromwell,  and 


had  resumed  his  official  position.  His  son  took  no  part 
in  politics,  but  lived  the  life  of  a  student  and  a  country 
gentleman. 

The  accession  of  Charles  II.  rescued  Temple  like 
many  others,  from  obscurity.  In  1660  he  sat  in  the 
convention  parliament  at  Dublin  as  member  for  Car- 
low,  and  he  represented  the  same  county  along  with 
his  father  in  the  regular  parliament  that  followed. 
After  a  short  visit  to  England  in  1661,  as  commissioner 
from  the  Irish  parliament,  he  finally  removed  thither 
in  1663.  There  he  attached  himself  to  Arlington, 
secretary  of  state,  and  two  years  later  received  his  first 
employment  abroad.  It  was  in  March,  1665,  that  the 
disastrous  war  with  the  United  Netherlands  began. 
Charles  IL  was  anxious  to  obtain  allies,  especially  as 
Louis  XIV.  was  taking  up  a  hostile  attitude.  At  this 
juncture  the  bishop  of  Miinster  sent  an  envoy  to  Eng- 
land, offering  to  attack  the  Dutch  if  the  English  Gov- 
ernment would  supply  the  means.  Temple  was  sent 
over  to  negotiate  a  treaty,  and  in  this  business  gave 
evidence  not  only  of  the  diplomatic  skill  but  of  the 
peculiar  candor  and  frankness  for  which  he  was  after- 
wards so  distinguished.  He  was  successful  in  making 
the  treaty,  but  it  was  rendered  ineffectual  by  the  decla- 
ration of  war  by  France,  the  threats  of  Louis,  and  the 
double-dealing  of  the  prelate,  who,  after  receiving  a 
great  part  of  the  subsidy,  made  a  separate  peace  with 
the  Netherlands.  As  a  reward  for  his  services  Temple 
was  created  a  baronet,  and  in  October,  1665,  became 
the  English  representative  at  the  viceregal  court  at 
Brussels.  While  the  war  continued,  Temple's  duties 
consisted  chiefly  in  cultivating  good  relations  with 
Spain,  which  was  a  neutral  in  the  quarrel  between 
England  and  the  Dutch,  but  was  threatened  by  the 
claims  of  Louis  XIV.  on  the  Spanish  Netherlands. 
Louis's  designs  became  apparent  in  the  spring  of  1667, 
when  he  marched  an  army  into  Flanders.  This  event 
was  one  of  those  which  led  to  the  peace  of  Breda,  and 
to  the  subsequent  negotiations,  which  are  Temple's 
chief  title  to  fame.  The  French  conquests  were  made 
at  the  expense  of  Spain,  but  were  almost  equally  dan- 
gerous to  the  United  Netherlands,  whose  indepen- 
dence would  have  been  forfeited  had  Louis  succeeded 
in  annexing  Flanders.  While  the  French  were  taking 
town  after  town,  Temple  made  a  journey  into  Holland 
and  visited  De  Witt.  The  friendship  established  and 
the  community  of  views  discovered  during  this  inter- 
view facilitated  the  subsequent  negotiations.  Temple 
had  for  some  time  pressed  on  his  Government  the 
necessity  of  stopping  the  French  advance,  and  had 
pointed  out  the  way  to  do  so,  but  it  was  not  till  De- 
cember, 1667,  that  he  received  instructions  to  act  as 
he  had  suggested.  He  at  once  set  out  for  The  Hague, 
and  in  January,  1668,  a  treaty  was  made  between 
England  and  the  United  Netherlands,  which,  being 
joined  shortly  afterwards  by  Sweden,  became  known 
as  the  Triple  Alliance.  It  was  a  defensive  treaty, 
made  against  the  encroachments  of  France.  Whether 
we  regard  the  skill  and  celerity  with  which  the  nego- 
tiations were  conducted  or  the  results  of  the  treaty, 
the  transaction  reflects  great  credit  on  Temple.  The 
French  king  was  checked  in  mid-career,  and,  without  a 
blow  being  struck,  was  obliged  to  surrender  almost  all 
his  conquests.  Pepys  records  public  opinion  on  the 
treaty  by  saying  that  it  was  the  only  good  public 
thing  that  hath  been  done  since  the  king  came  into 
England." 

Unfortunately  the  policy  thus  indicated  was  but 
short-lived.  In  taking  up  a  hostile  attitude  towards 
France  Charles's  object  had  apparently  been  only 
to  raise  his  price.  Louis  took  the  hint,  increased  his 
offers,  and  two  years  later  the  secret  treaty  of  Dover 
reversed  the  policy  of  the  Triple  Alliance.  Meanwhile 
Temple  had  developed  the  good  understanding  wjth 
the  Dutch  by  contracting  a  commercial  treaty  with 
them  (February,  1668),  and  had  acted  as  English  pleni- 
potentiary at  Aix-la-Chapelle,  where  peace  between 
France  and  Spain  was  made  in  May,  1668.  Shortly 
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afterwards  he  was  appointed  ambassador  at  The  Hague. 
Here  he  lived  for  two  years  on  good  terms  both  with 
Pc  Witt  and  with  tbeyoung  pnncc  of  Orange,  after- 
wards William  III.  The  treaty  of  Dover  led  to  Tem- 
ple's recall :  but  the  plot  was  not  yet  ripe,  and  Temple 
nominally  held  his  post  for  another  year.  He  per- 
ceived, however,  that  his  day  was  over  and  retired  to 
his  house  at  Sheen.  In  June,  1671,  he  received  hia 
formal  dismissal.  The  war  with  the  Netherlands  hroke 
out  next  year,  and  was  almost  as  discreditable  to  Eng- 
laud  as  that  of  1665.  Want  of  success  and  the  grow- 
ing strength  of  the  opposition  in  parliament  forced 
Charles  to  make  peace,  and  Temple  was  brought  out 
of  his  retirement  to  earn'  through  the  change  of  front. 
After  a  negotiation  of  three  days,  carried  on  through 
the  medium  of  the  Spanish  ambassador,  the  treaty  of 
Westminster  was  made  (February,  1674).  As  a  recog- 
nition of  his  services  Temple  was  now  offered  the  em- 
bassy to  Spain.  This  he  declined,  as  well  as  the  offer 
of  a  far  more  important  post,  that  of  secretary  of  state, 
but  accepted  instead  a  renewal  of  his  embassy  to  The 
Hague,  whither  he  went  in  July,  1674.  In  the  March 
following  he  was  nominated  ambassador  to  the  con- 
gress at  Nimegucn;  but,  owing  to  the  tortuousness 
of  Charles's  dealings,  it  was  not  till  July,  1676,  that 
he  entered  that  town.  The  negotiations  dragged  on 
for  two  years  longer,  for  Charles  was  still  receiving 
money  from  France,  and  English  mediation  was  no 
more  than  a  ruse.  In  the  summer  of  1677  Temple 
was  summoned  to  England  and  received  a  second  offer 
of  the  secretaryship  ot  state,  which  he  again  declined. 
In  the  autumn  of  the  same  year  he  had  the  satisfac- 
tion of  removing  the  last  difficulties  which  hindered 
the  marriage  of  William  and  Mary,  an  event  which 
seemed  to  complete  the  work  of  1668  and  1674.  Louis 
still  remaining  obstinate  in  his  demands,  Temple  was 
commissioned  in  July,  1678,  to  make  an  alliance  with 
the  states,  with  the  object  of  compelling  France  to 
come  to  terms.  This  treaty  was  instrumental  in  bring- 
ing about  the  general  pacification  which  was  concluded 
in  January*  1 679. 

This  was  Temple's  last  appearance  in  the  field  of 
diplomacy ;  but  his  public  life  was  not  yet  over.  A 
third  offer  of  the  secretaryship  was  made  to  him  ;  but, 
unwilling  as  ever  to  mix  hiuiBclf  up  with  faction  and 
intrigue,  he  again  declined.  He  did  not,  however, 
withdraw  from  politics;  on  the  contrary,  he  was 
for  a  short  time  more  prominent  than  ever.  The 
state  was  passing  through  a  grave  crisis.  Political 

Iiassion  was  embittered  by  religious  fanaticism.  Par- 
iament  was  agitated  by  the  popish  plot,  and  was 
pressing  on  the  Exclusion  Bill.  The  root  of  all  the 
mischief  lay  in  the  irresponsibility  of  the  cabinet  to 
parliament  and  its  complete  subservience  to  the  crown. 
To  remedy  this,  Temple  brought  forward  his  plan  for 
a  reform  of  the  privy  council.  This  body  was  to  con- 
sist of  thirty  members,  half  of  whom  were  to  be  the 
chief  officers  of  the  crown,  the  other  half  being  per- 
sons of  importance,  lords  and  commoners,  chosen  with- 
out reference  to  party.  Special  care  was  taken  to 
select  men  of  wealth,  which  Temple  considered  as  the 
chief  source  of  political  influence.  By  the  advice  of 
this  council  the  king  promised  to  act.  The  parlia- 
ment, it  was  supposed,  would  trust  such  a  body,  and 
would  cease  to  dictate  to  the  crown.  The  scheme  was 
accepted  by  the  king,  but  was  a  failure  from  the  out- 
set Intended  to  combine  the  advantages  of  a  parlia- 
ment and  a  council,  it  created  a  board  which  was  neither 
the  one  nor  the  other.  The  conduct  of  affairs  fell  at 
once  into  the  hands  of  a  junta  of  four,  of  whom  Teni- 

Elc  was  at  first  one,  and  the  king  violated  his  promise 
y  dissolving  parliament  without  asking  the  advice  of 
the  council.  Temple  retired  in  disgust  to  his  villa  at 
Sheen,  aud  ap|>cared  only  occasionally  at  the  council, 
where  he  soon  ceased  to  exercise  any  influence.  In 
1680  he  was  nominated  ambassador  to  Spain,  but 
stayed  in  England  in  order  to  take  his  seat  in  parlia- 
as  member  for  the  university  of  Cambridge. 


|  He  took  no  part  in  the  debates  on  the  great  qnestioo 
of  the  day,  and  acting  on  the  king's  advice  aeeliiwl 

j  to  sit  in  the  parliament  of  1681.    Early  in  that  year 

'  his  name  was  struck  off  the  list  of  the  council,  ami 
henceforward  he  disappeared  from  public  life.  He 
continued  to  live  at  Sheen  till  1686  when  he  handed 
over  his  estate  there  to  his  son,  the  only  survivor  of 
seven  children,  and  retired  to  Moor  Park  in  Surrey. 
When  William  III.  came  to  the  throne  Temple  wig 
pressed  to  take  office,  but  refused.  His  son  became 
secretary  at  war,  but  committed  suicide  immediatelr 
afterwards.  Sir  William,  though  occasionally  con- 
sulted by  the  king,  took  no  further  part  in  public 

I  affairs,  but  occupied  himself  in  literature,  gardening, 
and  other  pursuits.    It  should  not  be  omitted  that 

'  Swift  lived  with  him  as  secretary  during  the  last  (en 
years  (with  one  short  interval)  of  his  life.  Temple 
died  at  Moor  Park  on  27th  January,  1699. 

Temple's  literary  works  arc  mostly  political,  and  are  of 
considerable  importance.  Among  them  may  be  mentioned 
An  Extay  on  the  Present  State  and  Settlement  of  Ireland  ilti8<  ; 
The  Empire,  Sweden,  etc.,  a  survey  of  the  different  Govern- 
ments of  Europe  and  their  relations  to  England  (1671  ■ : 
Obterrationt  upon  the  United  Province*  (1672)  ;  Etmy  *po»  At 
Original  awl  Nature  of  Government  (1672) ;  E**ay  vpm  tit 
Advancement  of  Trade  in  Ireland  { 1673).  Some  of  these  wrre 
published  in  the  first  part  of  hia  Mucellanea  (1679).  In  tbe 
same  year  apparently  his  Poem*  were  privately  printed.  In 
1683  no  began  to  write  his  Memoir*.  The  first  part,  in- 
tending from  1665  to  1671,  he  destroyed  unpublished ;  tbe 
second,  from  1672  to  1679,  was  published  without  bis 
authority  In  1691 ;  the  third,  from  1679  to  1681,  watpab- 
lished  by  Swift  in  1709.  In  1693  he  published  the  second 
part  of  his  MUceJlanea,  containing  among  other  subject*  th* 
essay  Upon  the  Ancient  and  Modern  Learning,  which  is  re- 
markable only  as  having  given  rise  to  the  famous  contro- 
versy on  the  "  letters  of  Phalaris."  His  Introduction  h 
tke  Hittory  of  England,  a  short  sketch  of  English  history 
to  1087,  was  published  in  1695.  Several  collections  of 
his  letters  were  published  by  Swift  and  others  after  hit 
death. 

His  fame  resta,  however,  far  more  on  his  diplomatic  tri- 
umphs than  on  his  literary  work.  His  connection  with 
domestic  affairs  was  slight  and  unsuccessful.  He  <u 
debarred  both  by  his  virtues  and  his  defects. — by  bis  im- 
partiality, his  honesty,  and  his  want  of  ambition,— fron 
taking  an  active  part  in  the  disgraceful  politics  of  his  time. 
But  in  tbe  foreign  relations  of  hia  country  he  was  intimately 
concerned  for  a  period  of  fourteen  yean,  and  in  all  that 
is  praiseworthy  iu  them  he  had  a  principal  hand.  He  can- 
not be  called  great,  but  he  will  be  remembered  as  one  of 
the  ablest  negotiators  that  England  has  produced,  and  ai  a 
public  servant  who,  in  an  unprincipled  age  and  in  circum- 
stances peculiarly  open  to  corruption,  preserved  a  blame- 
less record. 

See  Life  and  Work*  of  Sir  Wittiam  JvmpU,  2  voU.  foL,  17.f ;  M 
cd.,  with  Life  by  Lady  GifTanf.  1731:  a  more  complete  e4itk>c. 
includine  the  trtttrt,  was  published  In  4  vols.  Svo,  1814;  Burnet, 
Hittory  <j hi*  own  Time;  Courtctiar,  Mrmtrirt  of  the  [jfe,  etc..  cf  * 
MUM  Temple,  2  vols.,  1886;  Macaulay,  Amy  on  Sir  WO&rn 
T>  mpk.  (o.  w.  M 

TENANT.    Sec  Landlord  and  Tenant. 

TENASSERIM,  adivision  of  the  province  of  British 
Burmah,  lving  between  y°  30'  aud  19°  30'  N.  lat.  and 
9.V  50'  and  99°  30'  E.  long.  It  has  an  area  of  4«,730 
square  miles  and  comprises  the  seven  districts  of 
Moulmein  town,  Amherst,  Tavoy,  Mergui,  Shwagyio, 
Toungoo,  and  Salwin,  which  formed  the  tract  south 
of  Pegu  conquered  from  Burmah  in  1826.  and  were 
for  many  years  generally  known  as  the  Tenasseriro 
provinces.  The  southern  extremity  of  the  division 
approaches  the  insular  region  of  Malaysia,  and  it  is 
fringed  along  its  entire  western  coast  by  a  number  of 
islands,  forming  in  the  north  the  Moscos  and  in  the 
south  the  Mergui  Archipelago.  The  eastern  frontier 
is  formed  by  a  mountain  range  5000  feet  high,  which 
acts  as  a  water-parting  between  the  Tenasserim  and  the 
Siamese  river  systems. 

The  population  of  the  division  in  1881  was  825,741  4.TT.- 
900  males  and  .'tK7,841  females).  By  religion  Hindu  num- 
bered 23,145,  Mohammedans  24,786.  Christians  38,315.  Bud- 
■  Nat  < 
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am  «n  l«8S-6  wu  returned  at  7J51,2T>1  acrra.  The  gross 
revenue  in  the  Mine  year  was  £184,162  [$S95,0£7.32J,  of 
which  the  land-tax  yielded  £107,631  [$523,086.60] . 

TENBV,  a  municipal  and  parliamentary  borough 
an*l  watering-place  of  Pembrokeshire,  South  Wales, 
is  finely  situated  on  a  long  and  narrow  promontory  of 
limestone  rock,  washed  on  three  sides  by  the  sea,  on 
the  we*t  side  of  Carmarthen  Bay,  and  on  a  branch  of 
the  South  Wales  Railway,  10  miles  east  of  Pembroke 
and  274  west  of  London  (by  rail).    Its  chief  attrac- 
tions as  a  watering-place  are  its  picturesque  appear- 
ance, its  antiquarian  remains,  its  equable  and  salubri- 
ous climate,  and  its  wide  stretch  of  nrui  sands.  There 
are  considerable  remains  of  the  old  fortifications  of  the 
lown,  dating  originally  from  the  Norman  Conquest, 
tod  repaired  by  Elizabeth,  whose  initials  with  the 
dale  1588  are  inscribed  on  a  stone  near  the  fine  south- 
west gate,  which  with  the  southwest  and  northwest 
nils  is  in  very  guod  preservation.    The  remains  of 
the  castle  on  a  lofty  rock  at  the  extremity  of  the  pro- 
mmtory  include  the  keep,  a  circular  bastion  over 
banning  the  cliffs,  and  portions  of  the  outer  wall. 
Within  the  grounds,  which  are  laid  out  in  walks, 
there  is  a  local  museum  ;  and  on  the  summit  of  the 
hill  is  the  Welsh  memorial  to  the  Prince  Consort,  a 
statue  of  Sicilian  marble  (1865).    Opposite  the  castle, 
about  1 00  yards  distant  and  accessible  on  foot  at  low 
water,  is  St.  Catherine's  Island,  on  which  is  a  strong 
fort  begun  in  1868,  forming  one  of  the  land  defences 
of  Pembroke  dockyard.    The  parish  church  of  St. 
Man-  is  a  large  and  beautiful  building,  showing  every 
nriety  of  style  from  the  Norman  or  the  12th  to  the 
Tudor  of  the  late  16th  century  ;  it  has  a  massive  tower 
with  a  spire  rising  to  a  height  of  152  feet.    In  the 
north  aisle  are  some  mediaeval  altar  tombs  and  in  the 
south  aisJe  one  of  the  early  Tudor  period.    The  fisher- 
ies of  Tenby,  for  which  the  place  was  noted  at  a  very 
•arly  period,  are  still  of  importance.    The  trade  of  the 
port  is  inconsiderable.    Steamers,  however,  ply  to 
Bristol,  Cardiff,  Ilfracombe,  and  Weston-super-Mare. 
In  the  neighborhood  there  are  extensive  limestone 
'{uarries.    The  population  of  the  municipal  and  par- 
liamentary borough  (area  640  acres)  in  1871  was  3810, 
lad  in  1881  it  was  4750.    In  summer  it  is  augmented 
by  more  than  a  half. 

Tenby  has  the  same  derivation  aa  Denbigh  in  North 
Wale*.  Anciently  it  was  called  Dynbych-y-Pyacod,  the 
'precipice  of  fishes."  The  importance  of  the  town  dates 
from  the  settlement  of  the  Flemings  in  the  reign  of  Henry 
t.  In  1150  Gadull,  eldest  son  of  Rhys  ab  Oryffith,  was  slaiu 
by  the  people  of  Tenby,  in  revenge  for  which  the  castle 
was  taken  and  the  town  devastated  by  his  two  brothers, 
Meredith  and  Rhys.    Lhmng  thenars  ^  of  t^Ro**  the 

earl  of  Pembroke.  They  were  again  greatly  strengthened 
by  Elizabeth  in  apprehension  of  the  landing  of  tho  Hall- 
iards, At  the  beginning  of  the  Civil  War  the  town  and 
castle  were  garrisoned  for  the  king,  but  in  1644  it  sur- 
rendered to  the  Parliamentarians  after  a  siege  of  three 
days.  Ita  privileges  were  extended  by  Humphrey,  duke 
of  Gloucester,  who  made  the  mayor  an  independent  justice, 
and  by  Henry  IV.,  Henry  VI.,  Elizabeth,  and  Charles  I. 
It  ii  now  governed  by  the  Municipal  Act,  and  the  corpora- 
tion are  the  sanitary  authority.  8inee  the  27th  of  Henry 
VTII.  it  has  formed  part  of  the  Pembroke  district  of  bor- ! 
"ighs  for  parliamentary  representation. 

TENCH,  the  7Tnoo  finca  of  naturalists,  is  one  of 
the  commonest  and  most  widely  spread  freshwater 
Sshes  of  Eurooe.  It  is  generally  distributed  in  all 
suitable  localities  throughout  England,  but  is  limited 
to  a  few  lakes  and  ponds  in  the  south  of  Scotland  and 
in  Ireland.  As  the  tench  is  of  comparatively  uncom- 
mon occurence  in  unenclosed  waters,  its  place  among 
the  indigenous  fishes  of  Great  Britain  has  been  denied! 
ud  it  has  been  supposed  to  have  been  introduced 
from  the  Continent  In  central  Europe,  however, 
where  it  is  undoubtedly  indigenous,  it  thrives  best  in 
enclosed,  preserved  waters,  with  a  clayey  or  muddy 
bottom  and  with  an  abundant  vegetation ;  it  avoids 
clear  waters  with  stony  ground,  and  is  altogether 


absent  from  rapid  streams.  The  tench  belongs  to  the 
family  of  carps  {Cyprinuto),  and  is  distinguished 
from  the  other  members  of  that  family  by  its  very 
small  scales,  which  are  deeply  embedded  in  a  thick 
I  skin,  whose  surface  is  as  slippery  as  that  of  an  eel. 
All  the  fins  have  a  rounded  outline  ;  the  short  dorsal 
fin  is  without  a  spine,  but  the  males  possess  a  very 
thick  and  flattened  outer  ray  in  the  ventral  fins.  The 
mouth  is  rather  narrow  and  provided  at  each  corner 
with  a  very  small  barbel.  Tench  if  kept  in  suitable 
waters  are  extremely  prolific,  and  as  they  grow  within 
a  few  years  to  a  weight  of  3  or  4  tb,  and  are  then  fit 
for  the  table,  they  may  be  profitably  introduced  into 


Tench  (Tinea  t,ncat. 


ponds  which  are  already  stocked  with  other  fishes, 
such  as  carp  and  pike.  They  live  on  small  animals  or 
soft  vegetable  substances,  which  thev  root  up  from  the 
ground.  The  albino  variety  especially,  which  is  known 
as  the  "  golden  tench,"  can  be  recommended  for  orna- 
mental waters,  as  its  bright  orange  colors  render  it 
visible  for  some  distance  below  the  surface  of  the 
water.  This  variety,  which  seems  to  have  been  origi- 
nally bred  in  Silesia,  is  not  less  well-flavored  than  the 
normally  colored  tench,  and  grows  to  the  same  Bize, 
viz.,  to  6  and  even  8  lb. 
TENDER.   See  Paymknt 

TENEKIFFE.  See  Canary  Islands,  vol.  iv.  p. 
702 

TENIERS,  David  (leiiMeyO),  the  younger,  a 
Flemish  painter,  almost  ranking  in  celebrity  with  Ru- 
bens and  Van  Dyck,  was  born  in  Antwerp  on  15th 
December,  1610.  His  father,  David  Teniers  the  elder 
(1582-1649),  whose  style  he  followed  with  a  vastly  su- 
perior power  of  conception,  had  been  a  pupil  of 
Elsheimer  in  Rome  and  of  Rubens  in  Antwerp.  Be- 
sides these  influences,  we  can  also  distinctly  trace  that 
of  Adrian  Brouwer  at  the  outset  of  his  career. 
Although  the  young  painter's  general  system  often 
reminds  us  of  Rubens,  several  of  his  works  also  betray 
a  vivid  recollection  of  Brouwer  in  type  as  well  as  gene- 
ral arrangement  There  is  no  evidence,  however,  that 
either  Rubens  or  Brouwer  interfered  in  any  way  with 
Teniers's  education,  and  Smith  may  be  correct  in  sup- 
posing that  the  admiration  which  Brouwer' s  pictures 
at  one  time  excited  alone  tempted  the  younger  artist 
to  imitate  them.  Tho  only  trace  of  personal  relations 
having  existed  between  Teniers  and  Rubens  is  the  fact 
that  the  ward  of  the  latter,  Anne  Breughel,  the 
daughter  of  John  (Velvet)  Breughel,  married  Teniers 
in  1637.  Admitted  as  a  master"  in  the  guild  of  St. 
Luke  in  1632,  Teniers  had  even  before  this  made  the 
public  acquainted  with  his  works.  The  Berlin  museum 
possesses  a  group  of  ladies  and  gentlemen  dated  1630. 
No  special  signature  positively  distinguishes  these  first 
productions  from  those  of  his  father,  and  we  do  not 
think  it  correct  to  admit  with  some  writers  that  he 
first  painted  religious  subjects.  Dr.  Bode,  in  a  most 
remarkable  study  of  Brouwer  and  his^ works,  expresses 
the  opinion  that  Tenier's  earliest  pictures  are  those 
found  under  the  signature  "Tenier"  (with  the  omis 
sion  of  the  final  »).  Tenier  is  in  reality  a  Flemish 
version  of  a  thoroughly  Walloon  name,  "Taisnier." 
which  the  painter's  grandfather,  a  mercer,  brought 
with  him  when  he  came  from  Ath  in  1558,  and 


Digitized  by  Google 


190 


TENIERS. 


Bode's  supposition  is  greatly  strengthened  by  the 
circumstance  that  not  only  David  the  elder  but 
his  brother  Abraham  and  his  four  sons  were  all 
inscribed  as  "Tenier"  in  the  ledgers  of  the  Ant- 
werp guild  of  St.  Luke.  Some  reallv  first-rate  works 
— the  Prodigal  Son  and  a  group  of  Topers  in  the  Mu- 
nich gallery,  as  well  as  a  party  of  gentlemen  and 
ladies  at  dinner,  termed  the  Five  Senses,  in  the 
Brussels  museum— with  the  above  signature  are 
remarkable  instances  of  the  perfection  attained  by  the 
artist  when  he  may  be  supposed  to  have  been  scarcely 
twenty.  His  touch  is  of  the  rarest  delicacy,  his  color 
at  once  gay  and  harmonious.  Both  Waagen  and 
Smith  express  the  opinion  that  the  works  painted 
from  1645  to  1650  speak  most  highly  of  the  master's 
abilities.  We  may  venture  to  add  that  a  considerable 
number  of  earlier  productions  would  have  been  suffi- 
cient to  immortalize  his  name.  He  was  little  over 
thirty  when  the  Antwerp  guild  of  St  George  enabled 
him  to  paint  the  marvellous  picture  which  ultimately 
found  its  way  to  the  Hermitage  Gallery  in  St.  Peters- 
burg,— the  Jubilee  Meeting  of  the  Civic  Guards,  in 
honor  of  their  old  commander,  Godfrey  Sneyders. 
Correct  to  the  minutest  detail,  yet  striking  in  effect, 
the  scene,  under  the  rays  of  a  glorious  sunshine,  dis- 
plays an  astonishing  amount  of  acquired  knowledge 
and  natural  good  taste.  This  painting,  one  of  forty 
among  many  of  the  master's  earlier  and  later  produc- 
tions, leads  us  to  mention  another  work  of  the  same 
year  (1643),  now  in  the  National  Gallery,  London, 
(No.  952),  an  equally  beautiful  repetition  of  which, 
dated  1646,  belongs  to  the  duke  of  Bedford.  A 
hundred  and  fifty  figures  are  resting  after  a  pilgrimage 
to  some  holy  shrine  or  some  miraculous  well.  The 
hungry  travellers  are  waiting  for  the  meal  which  is 
being  prepared  for  them  in  several  huge  caldrons. 
Truth  in  physiognomy,  distribution  of  groups,  the 
beautiful  effect  of  light  and  shade,  command  our 
warmest  admiration.  A  work  like  this,  says  Waagen, 
stamps  its  author  as  the  greatest  among  painters  of 
his  class.  That,  however,  a  subject  of  the  kind  should 
have  been  accepted  as  a  "feast"  (see  the  National 
Gallery  Catalogue)  may  tend  to  prove  how  little,  from 
the  first,  Teniers  thought  of  dramatizing.  Frankness 
in  expression  and  freedom  in  attitude  certainly  guided 
his  preference  in  the  choice  of  a  model,  and  we  may 
even  suppose  him  to  have  occasionally  exaggerated 
both.  He  seems  anxious  to  have  it  known  that,  far 
from  indulging  in  the  coarse  amusements  of  the  boors 
he  is  fond  of  painting,  he  himself  lives  in  good  style, 
looks  like  a  gentleman,  and  behaves  as  Buch.  He 
never  seems  tired  of  showing  the  turrets  of  his  chateau 
of  Perck,  and  in  the  midst  of  rustic  merry-makings 
we  often  see  his  family  and  himself  received  cap  in 
hand  by  the  joyous  peasants.  We  may  also  observe 
that  he  has  a  certain  number  of  favorite  models,  the 
constant  recurrence  of  which  is  a  special  feature  of 
his  works.  We  even  meet  them  in  a  scries  of  life- 
size  portrait-like  figures  in  the  Doria  Pamphili  Gallery 
in  Rome,1  as  well  as  in  a  picture  belonging  to  Mr.  H. 
R.  Hughes,  and  the  man  here  represented  as  a  fish- 
monger is  unmistakably  the  painter's  brother,  Abraham 
Teniers.  judging  from  the  portrait  Edelinck  has  left 
us  of  this  artist. 

Teniers  was  chosen  by  the  common  council  of 
Antwerp  to  preside  over  the  guild  of  painters  in  1644. 
The  archduke  Leopold  William,  who  had  assumed  the 
government  of  the  Spanish  Netherlands,  being  a  great 
lover  of  art,  employed  Teniers  not  only  as  a  painter  but 
as  keeper  of  the  collection  of  pictures  he  was  then 
forming.  With  the  rank  and  title  of  "ayuda  de 
cam  a:  i  Teniers  took  up  his  abode  in  Brussels  shortly 
after  1647.    Immense  sums  were  spent  in  the  acquisi- 

1  The  Hermitage  CabUovu*  ascribes  to  Abraham  Teniers  the 
portrait  of  •  bishop.  Thla  painting  is,  however,  bjr  David,  and 
represents  the  celebrated  bishop  of  Ghent,  Anthony  Triist,  with 
his  brother  Francis,  a  Franciscan  monk. 

«  Under  the  name  of  Weenlnx. 


tion  of  paintings  for  the  archduke.    A  number  of 
valuable  works  of  the  Italian  masters,  now  in  the 
Belvedere  in  Vienna,  came  from  Leopold's  gallery 
after  having  belonged  to  Charles  I.  and  the  duke  of 
Buckingham.   Be  Bie  (1661)  states  that  Tenien  was 
some  time  in  London,  collecting  pictures  for  the  dnkc 
of  Fuensaldarla,  then  acting  as  Leopold's  lieutenant 
in  tho  Netherlands.    Paintings  in  Madrid,  Munich, 
Vienna,  and  Brussels  have  enabled  art  critics  to  form 
an  opinion  of  what  the  imperial  residence  was  at  the 
time  of  Leopold,  who  is  represented  as  conducted  by 
Teniers  and  admiring  some  recent  acquisition.  No 
picture  in  the  gallery  is  omitted,  every  one  being 
inscribed  with  a  number  and  the  name  of  its  author, 
so  that  the  tntcmblt  of  these  paintings  might  serve  u 
an  illustrated  inventory  of  tbe  collection.*  Stall  more 
interesting  is  a  canvas,  now  in  tbe  Munich  gallery, 
where  we  see  Teniers  at  work  in  a  room  of  the  palace, 
with  an  old  peasant  as  a  model  and  several  gentlemen 
looking  on.    When  Leopold  returned  to  Vienna. 
Tenier' 8  task  ceased  ;  in  fact  the  pictures  also  travelled 
to  Austria,  and  a  Flemish  priest,  himself  a  first-rate 
flower  painter,  Van  der  Baren,  became  keeper  of  the 
archducal  gallery.   Teniers  nevertheless  remained  in 
high  favor  with  the  new  governor-general,  Don  Juan, 
a  natural  son  of  Philip  IV.    The  prince  was  hispupil. 
and  Be  Bie  tells  us  he  took  tbe  likeness  of  the  painter's 
Honored  as  one  of  the  greatest  painters  in 


son. 


Europe,  Teniers  seems  to  have  made  himself  extremely 
miserable  through  his  aristocratic  leanings.  Shortly 
after  the  death  of  his  wife  in  1656  he  married  Isabella 
de  Fren,  daughter  of  the  secretary  of  the  council  of 
Brabant,  and  strove  his  utmost  to  prove  his  right  to 
armorial  bearings.  In  a  petition  to  the  king  he  re- 
minded him  that  the  honor  of  knighthood  had  been 
bestowed  upon  Hubens  and  Van  Dyck.  The  king  at 
last  declared  his  readiness  to  grant  the  request,  bat  on 
the  express  condition  that  Teniers  should  give  no 
selling  his  pictures.  The  condition  was  not  complied 
with;  but  it  may  perhaps  account  for  the  master* 
activity  in  favor  or  the  foundation  in  Antwerp  of  aa 
academy  of  fine  arts  to  which  artists  alone  should  be 
admitted,  whereas  the  venerable  guild  of  St  Lake 
made  no  difference  between  art  and  handicraft :  carvers, 
gilders,  bookbinders,  stood  on  an  even  footing  with 
painters  and  sculptors,  however  great  their  talent.' 
There  were  great  rejoicings  in  Antwerp  when,  on  26th 
January,  1603,  Teniers  came  from  Brussels  with  the 
royal  charter  of  the  academy,  the  existence  of  which 
was  due  entirely  to  his  personal  initiative. 

Teniers  died  in  Brussels  on  25th  April.  1690.*  A 
picture  in  the  Munich  gallery  (No.  906),  dated  1680, 
represents  him  as  an  alchemist,  oppressed  with  a 
burden  of  age  beyond  his  years.  From  this  date  we 
hear  more  of  his  doings  as  a  picture-dealer  than  as  a 
painter,  which  most  probably  gave  birth  to  the  legend 
of  his  having  given  himself  out  as  deceased  in  order 
to  get  higher  prices  for  his  works.  David,  his  eldest 
son,  a  painter  of  talent  and  reputation,  died  in  1685. 
One  of  this  third  Teniers's  pictures— St.  Dominic 
Kneeling  before  the  Blessed  Virgin,  dated  1666— is 
still  to  be  found  in  the  church  at  Perck.  As  well  as 
his  father,  he  contributed  many  patterns  to  the  cele- 
brated Brussels  tapestry  looms.  Cornelia,  the  painter  I 
daughter,  married  John  Erasmus  Quellin,  a  well- 
known  artist  (1634-1715). 

Smith's  Ottfalogut  Rnitonnf  gives  description*  of  oit* 
TOO  paintings  accepted  as  original  productions  of  Tenier*. 
Few  artists  ever  worked  with  greater  case,  and  some  of  his 
smaller  pictures — landscapes  with  figures — have  been  termed 

»  It  was  not  until  recently  that  the  MP.  inventory  of  this  col- 
lection was  discovered  among  the  papers  of  thepriucuof  Sch»sru 
enlKjrg  in  Vienna.  It  wan  published  In  l»w  by  Adolf  B*rwr 
In  165*  Teniers  published  2t.'t  etchings  after  tliebest  Italian  w<.r« 
of  Leopold  William's  collection,  which  with  the  portrait*  nf  m 
archduke  and  Teniers.  were  brought  together  aa  a  volume  In 
1660,  under  the  title  El  Tratro  de  Pin/area. 

*  The  separation  was  only  obtained  In  1773. 

*  The  date  f 
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\ternoon*,"  not  from  their  subjects,  but  from  the  time  spent 
ia  prefacing  them.   The  museums  in  Madrid,  St.  Peters- 
en;, Vienna,  Munich.  Dresden,  Paris,  London,  and  Brussels 
:*tr  store  than  200  pictures  by  Teniera.  In  the  United  King- 
iw  150  may  be  found  in  private  hands,  and  many  other 
-unices  are  to  be  met  with  in  private  collections  through- 
ill  Europe.  Although  the  spirit  of  many  of  these  works 
j  m  s  whole  marvellous,  their  conscientiousness  must  be 
r-nrdtd  as  questionable.  Especially  in  the  later  productions 
n  often  detect  a  lack  of  earnestness  and  of  the  calm  and  con  - 
r^itrftted  study  of  nature  which  alone  prevent  expression 
from  degenerating  iuto  grimace  In  situations  like  those 
rwrally  depicted  byTenlers.  His  education,  and  still  more 
an  real  and  assumed  position  in  society,  to  a  great  degree 
for  this.   Brouwer  knew  more  of  taverns ;  Ustade 
inly  at  home  in  cottages  and  humble 
Teniefs  throughout  triumphs  in  broad  daylight, 
ind.  though  many  of  his  interiors  may  be  justly  termed 
Si*rt*rpiecw,  they  seldom  equal  his  open-air  scenes,  where 
be  ha*,  without  constraint,  given  full  play  to  the  bright 
resources  of  his  luminous  palette.    In  this  respect,  as  in 
nuny  others,  he  almost  invariably  suggests  comparisons 
with  Watteau.   Equally  sparkling  and  equally  joyous,  both 
Kent  to  live  in  an  almost  ideal  world,  where  toil,  disease, 
ud  poverty  may  exist,  but  to  be  soon  forgotten,  and  where 
•aashine  seems  everlasting.    But  his  subjects  taken  from 
to  Gospels  or  sacred  legend  are  absurd.   An  admirable 
pirtore  in  the  Louvre  shows  Peter  Denying  his  Master, 
■  it  to  a  table  where  soldiers  are  smoking  and  having  a 
ruse  at  cards.    He  likes  going  back  to  subjects  Illustrated 
two  centuries  before  by  Jerome  Bosch— the  Temptation  of 
St  Anthony,  the  Rich  Man  in  Hell,  incantations,  and 
witches— for  the  simple  purpose  of  assembling  the  most 
enoic  apparitions.    His  villagers  drink,  play  bowls,  dance, 
ud  ring ;  they  seldom  quarrel  or  fight,  aud,  if  they  do, 
item  to  be  shamming.    His  powers  certainly  declined  with 
•drancing  age ;  the  works  of  1654  begin  to  look  hasty.  Bnt 
thia  much  may  be  said  of  Teniers,  that  no  other  painter 
•hows  a  more  enviable  ability  to  render  a  conception  to  his 
own  and  other  people's  satisfaction.    His  works  have  a 
tetanies!  freshness,  a  straightforwardness  in  means  and 
intent,  which  make  the  study  of  them  most  delightful ;  as 
ftr  Joshua  Reynolds  says,  they  are  worthy  of  the  closest 
mention  of  any  painter  who  desires  to  excel  in  the  mechan- 
j*J  knowledge  of  his  art. 

As  an  etcher  Teniers  compares  very  unfavorably  with 
tetade.  Cornel  is,  Bega,  and  Dusart.  More  than  500  plates 
wire  made  from  his  pictures ;  and,  if  it  be  true  that  Louis 
XIV.  judged  his  "baboons"  (.magots)  unworthy  of  a  place 
:s  the  royal  collections,  they  found  admirable  engravers  in 
Fnnce — Le  Baa  and  his  scholars — and  passionate  admirers. 
Tbe  duke  of  Bedford's  admirable  specimen  was  sold  for 
K<B0  livres  (£1860)  [$9,039.60]  in  1768.  The  Prodigal  Son, 
now  in  the  Louvre,  fetched  30,000  livres  (£3095)  [$15,- 
041.70]  in  1776.  Smith's  highest  estimates  have  long  since 
Wo  greatly  exceeded.  The  Archers  in  St.  Petersburg  he 
crts  as  worth  £2000  [$9720].  The  Belgian  Government 
five  £5000  [$24,300]  in  1867  for  the  Village  Pastoral  of  1652, 
which  is  now  in  the  Brussels  museum ;  and  a  pictuie  of  the 
^itfd  Son.  scarcely  18  by  28  inches,  fetched  £5280  [$25,- 
*»J0]  in  1876. 

Although  Van  Tilborgh,  who  was  a  scholar  of  Teniers  in 
Brussels,  followed  his  style  with  some  success,  and  later 
painters  often  excelled  in  figure-painting  on  a  small  scale, 
Ttniere  cannot  be  said  to  have  formed  a  school.  Properly 
'ptaking,  he  is  the  last  representative  of  the  great  Flemish 
traditions  of  the  17th  century. 

Sep  T.  Smith,  A  Catalogue  Raimmnt  o/  Ov  Work*  qf  the  most  Emi- 
**»  Lhdeh,  Flemifh,  and  French  Painter i;  John  Vermoelen,  notice 
fc*-nqv  mr  iMirid  Tenicrt  et  *a  familte ;  L.  (Jaleiiloot,  Quelqurt  ren- 
^ivncnu  *ut  lafamiUe  de  P.  P.  Ruben*  et  le  dtctt  lie  David  Tcni<r» 
KA  In  unices  de  David  Trnier*  et  la  corporation  de*  pcintre*  d  Bnix- 
**»:  Alph.  Wautera,  Hittoire  de*  environ*  de  BrvxeUe*  and  Let 
upuwrfc*  bruieitaift* ;  F.  T.  Van  der  Brandern.  Getehiedcni*  der 
■fwptchf  SrhMereehoal ;  Max  Rouses,  Onchieate  der  Malrrtchule 
^r?JWr  Adriaen  Brouver,  ein  BUd  seins  Lcbens  and 

TENTMBER.    See  Timor  Laut. 

TENISON,  Thomas  (1636-1715),  archbishop  of 
Unterbury,  was  the  son  of  Rev.  John  Tenison,  rector 
of  Mundslcy,  Norfolk,  by  Mary,  daughter  of  Thomas 
l^waon  of  Cottenham.  Cambridgeshire,  where  he  was 
b« on  29th  September,  1636.  He  was  educated  at 
It!  •  •  ^ool,  Norwich,  whence  he  entered  Corpus 
'  nruti  College,  Cambridge,  as  a  scholar  on  Arch- 
bwhop  Parker's  foundation.  He  graduated  B.A.  in 
[W,  MA.  in  1660,  was  chosen  fellow  in  1662,  and 
"**me  B.D.  in  1667.    For  a  short  time  he  studied 


medicine,  but  in  1659  was  privately  ordained.  In 
1667  he  was  presented  to  the  living  of  Holy  well-cam- 
Needingworth,  Huntingdonshire,  by  the  earl  of  Man- 
chester, to  whose  son  he  had  been  tutor,  and  in  1670 
to  that  of  St.  Peter's  Mancruft,  Norwich.  In  1680  he 
received  the  degree  of  D.I).,  and  was  presented  by 
Charles  II.  to  the  important  cure  of  St  Martin's-in- 
the-Fields.  Tenison.  according  to  Burnet,  "endowed 
schools,  set  up  a  public  library,  and  kept  many  curates 
to  assist  him  in  his  indefatigable  labors."  Being  a 
strenuous  opponent  of  the  Church  of  Rome,  and 
"  Whitehall  lying  within  that  parish,  he  stood  as  in 
the  front  of  the  battle  all  King  James's  reign."  In 
1678,  in  a  Discourte  qf  Idolatry,  he  had  endeavored 
to  fasten  the  practices  of  heathenish  idolatry  on  the 
Church  of  Rome,  and  in  a  sermon  which  he  published 
in  1681  on  Discretion  in  Giving  Alms  was  attacked 
by  Andrew  Pulton,  head  of  the  Jesuits  in  the  Savoy. 
Tenison'8  reputation  as  an  enemy  of  Catholicism  led 
the  duke  of  Monmouth  to  send  for  him  before  his 
execution  in  1685,  when  Bishops  Ken  and  Turner 
refused  to  administer  the  Eucharist ;  but,  although 
Tenison  spoke  to  him  in  "  a  softer  and  less  peremptory 
manner"  than  the  two  bishops,  he  was,  like  them, 
not  satisfied  with  the  sufficiency  of  Monmouth's  peni- 
tence. Under  William,  Tenison  was  in  1689  named  a 
member  of  the  ecclesiastical  commission  appointed  to 
prepare  matters  towards  a  reconciliation  of  the  Dis- 
senters, the  revision  of  the  liturgy  being  specially 
entrusted  to  him.  A  sermon  which  he  preached  on 
the  commission  was  published  the  same  year.  He 
appears  to  have  been  better  satisfied  with  the  religious 
sentiments  of  Nell  Gwynn  on  the  approach  of  death 
than  with  those  of  the  duke  of  Monmouth,  for  in  1691 
he  preached  her  funeral  sermon,  in  which  he  repre- 
sented her  as  truly  penitent,— a  charitable  judgment 
which  did  not  meet  with  universal  approval.  The 
general  liberality  of  Tenison's  religious  views  com- 
mended him  to  the  favor  of  William,  and  after  being 
made  bishop  of  Lincoln  in  1691,  he  was  promoted  to 
the  primacy  in  December,  1694.  He  attended  Mary 
during  her  last  illness  and  preached  her  funeral  sermon 
in  Westminster  Abbey.  When  William  in  1695  went 
to  take  command  of  the  army  in  the  Netherlands, 
Tenison  was  appointed  one  of  the  seven  lords  justices 
to  whom  his  authority  was  delegated.  Along  with 
Burnet  he  attended  W  illiam  on  his  deathbed,  and  it 
was  from  their  hands  that  he  received  the  Eucharist 
He  crowned  Queen  Anne,  but  during  her  reign  was 
not  in  much  favor  at  court.  He  was  a  commissioner 
for  the  Union  in  1706.  A  strong  supporter  of  the 
Hanoverian  succession,  he  was  one  of  the  three  officers 
of  state  to  whom  on  the  death  of  Anne  was  entrusted 
the  duty  of  appointing  a  regent  till  the  arrival  of 
George!.,  whom  he  crowned  on  31st  October,  1714. 
Tenison  died  at  London  on  14th  December  of  the 
following  year.  Besides  the  sermons  and  tracts  above 
mentioned,  and  various  others  on  different  points  of 
the  Popish  controversy,  Tenison  was  the  author  of 
The  CretdofMr.  Hoblte* examinetl (1670)  and  Baconia, 
or  Certain  Genuine  Remains  of  Lord  Bacon  (1679). 


Tito  Memoirs  of  the  Life  and  Times  of  th 
in  God,  Dr.  Thomas  Teni*on,  late  Archbishop  of 
appeared  without  date  not  long  after  his  death 
Burnet's  History  of  his  ovn  Time  and  Macaulay's  Hittery  of 
England. 

TENNANT,  William  (1784-1848),  author  of  Anster 
Fair,  was  born  in  1784  at  Anstruther  in  Fifeshire,  the 
birthplace  of  two  other  contemporary  Scott  ish  worthies, 
Thomas  Chalmers  and  John  Goodsir.  He  was  lame 
from  childhood,  like  his  more  famous  contemporaries 
Byron  and  Scott,  and  this  probably  determined  his 
father,  who  was  a  small  merchant  and  farmer,  to 
educate  him  for  a  scholarly  career.  But  the  paternal 
means  failed  before  he  had  completed  his  curriculum 
at  St  Andrews,  and  he  was  obliged  to  return  home 
and  act  for  some  eight  years  of  his  early  manhood  as 
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clerk  to  one  of  his  brothers,  a  corn-factor.    The  corn-  ]  adhered  to  Peel.    He  died  in  London  on  6th  August, 
factor's  clerk,  however,  under  the  impulse  of  a  genius  1869. 
for  language  and  a  strong  delight  in  literature,  besides 
Greek  and  Latin  and  Hebrew,  mastered,  during  his 
leisure,  Italian  and  German,  and  not  only  read,  but 
set  himself  to  imitate,  Ariosto  and  Wieland.  And, 
strange  to  say,  this  poor  youth,  in  a  remote  country 
town,  anticipated  the  fashion  of  mock- heroic  verse, 
which  was  set  for  England  by  "the  ingenious  brothers 
Whistlecraft,"  and  which  gave  Byron  the  hint  for 
hiB  Hon  Juan.     Anrter  Fair,  a  fantastic  poem  in 
ottava  rhna,  amazingly  fluent,  brimming  over  with 
high  spirits,  rich  almost  to  excess  in  diction  and  fanci 
ful  itn; 
brut 

where  to  look  for  employment.  Its  publication  in  1812 
brought  the  poet  into  notice,  and  employment  was 
found  for  him  as  schoolmaster  of  the  parish  of  Dunino 


Besides  the  hooka  above  mentioned,  he  wrote  Belgium  m 
1840  j  — -11 )  and  H'wie,  its  Duties  and  Taxation  (1855),  tod  wu 
a  contributor  to  magazines  and  a  frequent  correspondent 
of  Xotes  and  Queries. 

TENNESSEE,  one  of  the  United  States  of  North 
America,  the  third  added  (June,  1796)  to 
the  original    thirteen,   its    predecessors     Plate  n. 
having  been  Vermont  (1791 )  and  Kentucky 
(1 792).    Tennessee  is  bounded  on  the  E.  by  the  Unaka 
Mountains,  which  divide  it  from  North 

K  m- 


lagery,  was  written  by  Tennant  in  1811,  when  his  j  Carolina,  on  the  S.  by  the  line  of  lat.  35 
er  s  business  had  failed  and  he  did  not  know  (  N.,  dividing  it  from  Georgia,  Alabama,  and 

Mississippi  ;  on  the  W.  by  the  Mississippi  river,  di- 


tuuuu  ivii  MiuiiuKUUiJliuaou;!  ui    <-">-         in.,  ul   ■  , 

near  St.  Andrews.  From  this  he  was  promoted  (1816) 
to  the  school  of  Lasswade,  near  Edinburgh  ;  from  that 
(18191  to  a  mastership  in  Dollar  academy  ;  from  that 
(1831),  by  Lord  Jeffrey,  who  had  written  an  admiring 
review  01  Anster  Fair,  to  the  professorship  of  Orien- 
tal languages  in  St.  Andrews.  Tennant  never  fulfilled 
the  promise  of  his  first  poem,  which  reads  as  if  it  had 
been  dashed  off  in  a  fit  of  careless  and  happy  inspira- 
tion, and  never  flags  in  its  humorous  glee  from  the 
first  stanza  to  the  last.  The  Thane  uf  Fife  (1822), 
in  which  he  essayed  the  same  vein,  evidently  cost  him 
more  pains,  shows  the  same  high  reach  of  humorous 
imagination,  and  is  indeed,  as  be  claimed  for  it,"  bold 
in  its  style  and  rare,  fantastic,  and  sublime."  But 
the  subiect  was  more  remote  from  general  interest ; 
the  mock -epic  machinery,  with  all  his  wealth  of  gro- 
tesque description,  was  too  far-fetched  for  the  popular 
taste ;  and  the  poem  fell  flat.  A  third  poem,  in  the 
Scotch  dialect,  FctpUtry  Stormed  (1827),  though  full 
of  the  most  spirited  description,  was  also  in  a  vein  of 
humor  that  found  few  sympathizers.  He  wrote  also 
two  historical  dramas.  Cardinal  Beaton  (1823)  and 
John  Baliol  (1825).  HiB  last  published  work  was  a 
series  of  Hebrew  Drama*  (1845),  founded  on  incidents 
in  Bible  history.  He  died  near  Dollar,  on  15th  Feb- 
ruary, 1848. 

A  Memoir  of  Tennant  by  M.  F.  Conollv  was  published 
in  1861. 

TENNENT,  Sir  James  Emerson  ({794-1869), 
English  politician  and  traveller,  the  third  son  of 
William  Emerson,  a  merchant  of  Belfast,  was  born 
there  on  7th  April,  1794.  He  was  educated  at  Trinity 
College,  Dublin,  of  which  he  became  LLD.  After 
travelling  in  Greece,  where  he  made  the  acquaintance 
of  Lord  Byron,  whose  sentiments  in  regard  to  the 
Greek  cause  he  fully  shared,  he  Btudied  for  the  bar 
and  was  called  at  Lincoln's  Inn  in  1831.  He  published 
a  Picture  of  Greece  (1826),  Letter*  from  the  jUgmn 
(1829),  and  a  History  of  Modern  Greece  (1830).  On 
his  marriage  to  the  daughter  and  heiress  of  William 
Tennent,  a  wealthy  merchant  at  Belfast,  he  adopted 
by  royal  license  the  name  of  his  wife  in  addition  to  his 
own.  He  entered  parliament  in  1832  as  member  for 
Belfast.  In  1841  he  became  secretary  to  the  India 
Board,  and  in  1845  he  was  knighted  and  appointed 
colonial  secretary  of  Ceylon,  where  he  remained  till 
1850.  The  rusult  of  his  residence  there  appeared  in 
Christianity  in  Ceylon  (1850)  and  Ceylon,  Pftysicnl, 
Historical,  and  Topographical  (2  vols.,  1859).  On 
his  return  he  became  member  for  Lisburn,  and  under 
Lord  Derby  was  secretary  to  the  Poor  Law  Board 
from  February  to  November,  1852.  From  then  till 
1867  he  was  permanent  secretary  to  the  Board  of 
Trade,  and  on  nis  retirement  ho  received  a  baronetcy 

from  Lord  Palmerston.  In  his  early  years  his  politi-  brian  of  the  British  Isles.  It  consists  chiefly  of  slates 
cal  views  had  a  Badical  tinge,  and,  although  he  sub-  and  conglomerates,  with  the  sandstones  of  the  Lhu- 
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viding  it  from  Arkansas  and  Missouri ;  and  on  the 
N.  by  a  line  which  erroneous  surveys  have  caused  to 
vary  greatly  from  the  intended  boundary,— the  line  of 
lat  36°  30  N. — the  variations  all  being  measured  to 
the  north  of  that  parallel.  The  actual  boundary  com- 
mences at  the  northeast  corner  or  the  State  7  miles 
north  of  36°  30',  and  continues  at  that  distance  as  far 
as  the  frontier  of  Virginia  and  Kentucky,  where  it 
diminishes  to  5  miles ;  thence  to  about  its  intersection 
with  86°  30'  W.  it  increases  to  11  miles;  thence  a 
deflection  southwards  to  a  point  about  2  miles  from  the 
Cumberland  reduces  it  to  10  miles;  there  it  suddenly 
shoots  north  again  to  12  miles,  which  distance  is 
increased  to  12f  by  the  time  it  strikes  the  Tennessee ; 
on  the  other  side  of  that  river  it  becomes  very  nearly 
coincident  with  the  normal  36°  30" ;  and  to  that  line 
it  adheres  with  verv  slight  aberrations  until  it  strikes 
the  Mississippi.  The  eastern  boundary  has  one  devia- 
tion from  the  stipulated  line  :  it  runs  along  the  culmi- 
nating ridge  of  the  Unakas  till  within  26  miles  of  the 
Georgia  frontier,  when  it  turns  due  south,  giving  to 
Tennessee  a  triangular  piece  of  territory  which  should 
belong  to  North  Carolina.  The  area  of  the  State  was 
41,750  square  miles  in  1880.  Its  extreme  length  is 
432  miles  and  its  width  109. 

Configuration  and  Geology. — Commencing  at  the 
eastern  frontier,  the  State  of  Tennessee  is 
divided  into  several  districts,  having  dis-  Geolofr 
tinct  characteristics  and  separated  by  well- 
]  marked  natural  boundaries,  whose  general  direction 
from  northeast  to  southwest  corresponds  with  the 
trend  of  the  main  valleys  (see  the  geological  sketch 
map  inserted  on  pi.  II.). 

1.  The  mountain  region  of  East  Tennessee  is  a  long 
narrow  belt  of  very  irregular  surface,  comprised  be- 
tween the  Unaka  range  and  a  disjointed  chain  of  lower 
mountains,  the  principal  of  which  are  called  the  Chil- 
howee  Bange,  and  the  whole  of  which  may  be  consid- 
ered as  constituting  the  secondary  mountain  system 
of  the  State.  The  intervening  space  is  occupied  by 
broken  masses  forming  hills,  mountains,  and  valleys, 
some  parallel  to  the  principal  ranges,  some  crossing 
the  space  at  right  angles  to  them.  This  region  varies 
in  width  from  28  miles  to  about  7.  AJ1  the  rocks  of 
I  this  region  and  the  next  to  it  belong  to  what  constitute 
in  England  the  Silurian  and  Cambrian  systems,  the 
former  being  found  in  the  western  and  the  latter  in  the 
eastern  part  of  the  district.  It  has  been  contended 
that  some  metamorphic  rocks  near  the  crest  of  the 
mountains  belong  to  the  Archaic  (Huronian  and  Lau- 
rentian)  system  ;  but  the  preponderance  of  geological 
opinion  now  assigns  them  to  the  same  formations  as 
the  neighboring  rocks,  the  difference  in  structure  being 
due  to  metamorphic  action.  The  lowest  of  these, 
called  in  Tennessee  the  Ocoee  group,  is  believed  to  be 
coeval  with  the  Potsdam  group  of  the  American  sys- 
tem,— the  Lower  Silurian  and  perhaps  the  upper  Cam- 


sequently  joined  the  Tories,  nis  Conservatism  was  of  a 
mild  type.  •  He  withdrew  from  the  Whigs  along  with 
Lord  Stanley  and  Sir  James  Graham,  and  afterwards 


howee  group  above.  Abe 
dolomite  group,  with  its  shales  and  limestone  more 
separated  from  the  other  two  groups  and  perhaps  not 
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exactly  corresponding  to  any  other  recognised  forma- 
tions. The  crystalline  metamorphic  rocks  are  mainly 
svenitic  and  micaceous  gneiss,  with  micaceous,  horn- 
blend  ic,  and  taleose  schists.  Occasional  small  dykes  J 
of  thorite,  greenstone,  and  basalt  traverse  these  rocks, 
sometimes  interstratified,  but  oftener  breaking  through 
them. 

2.  The  rocks  of  the  first  division  are  tilted  at  very 
high  angles ,  those  of  the  second  division,  the  eastern 
▼alley  of  the  Tennessee,  are  fractured  and  distorted  at 
Dearly  every  conceivable  angle,  and,  in  consequence, 
it  is  the  edges  of  the  uplifted  strata  which  here  form 
the  surface.  The  strata  have  been  eaten  away  to  form 
valleys,  or  left  standing  as  ridges,  giving  the  whole 
tract  a  deeply  channelledcharacter,  the  ridges  consisting 
of  sandstone  and  dolomite  and  the  valleys  of  friable 
schists.  These  all  trend  in  the  prevalent  direction  of 
the  Appalachian  upheaval,  from  northeast  to  south- 
west. The  rivers  take  the  same  directions,  except 
wheo  they  break  through  transverse  fissures  in  the 
ridges,  or  work  round  their  terminations  where  they 
give  way  to  the  outcropping  of  other  rocks ;  in  these 
cases  the  current  runB  at  right  angles  to  their  preva- 
lent direction.  All  these  formations  belong  to  the 
Silurian  period,  the  oldest  cropping  out  to  the  east- 
ward, the  later  members  appearing  to  the  westward. 
In  some  spots  the  Subcarboniferous  rocks  which  once 
covered  the  entire  valley  have  escaped  the  erosive  ac- 
tion which  swept  the  rest  away.  The  whole  district 
is  a  valley  of  denudation  which  has  been  excavated  by 
the  Tennessee  and  its  tributaries, — some  breaking 
through  the  Unaka  barrier,  and  others  descending 
from  Virginia  along  the  longitudinal  valleys  above 
described. 

3.  Rising  in  a  steep  elevation  at  from  800  to  1200 
feet  above  the  average  level  of  the  eastern  valley  of  the 
Tennessee  is  the  plateau  popularly  called  the  Cumber- 
land Mountain.  This  mass,  superincumbent  on  the 
Silurian  system,  consists  of  four  very  distinctly  marked 
formationSj — (i.)  the  Devonian  black  shale,  (ii.)  the 
Subcarboniferous  silicious  beds,  (iii.)  the  Mountain 
Limestone,  (iv. )  the  Coal-measures.  These  can  easily 
be  distinguished  one  above  another  on  the  face  of  the 
eastern  escarpment ;  but  on  the  western  side  the  first 
two  extend  in  a  wide  plain  far  beyond  the  base  of  the 
plateau,  constituting  the  fourth  district  The  Moun- 
tain Limestone  is  shaly  at  the  bottom,  and  more  solid 
at  the  top,  where  it  abounds  in  silicious  concretions. 
The  Coal-measures  consist  of  thick  slabs  of  sandstone 
and  conglomerate  with  the  seams  of  coal  interstratified 
between  them.  In  its  southern  portion  the  plateau 
is  divided  longitudinally  by  the  narrow  valley  of  the 
Sequatchie  river,  which  cuts  deep  into  the  subjacent 
Silurian  beds.  _  The  portion  east  of  this  valley,  known 
as  Walden's  Ridge,  has  its  strata  much  disturbed  and 
tilted,  conformably  with  the  Silurian  rocks  below  ;  the 
western  portion,  on  the  contrary,  has  all  its  strata 
nearly  horizontal.  This  formation,  averaging  about 
40  miles  in  width,  is  divided  by  a  stratum  of  conglom- 
erate 80  feet  thick  into  the  upper  and  lower  Coal- 
measures,  the  former  of  which  are  much  the  more 

Ejductive,  but  cover  a  less  area,  large  portions  of  it 
ring  been  carried  away  by  denudation.  These  coal- 
seams  are  believed  to  average  an  aggregate  thickness 
of  8  feet  and  to  cover  an  area  of  5000  square  miles. 

4, 5. 6.  The  Subcarboniferous  area,  the  central  basin, 
and  the  western  valley  of  the  Tennessee  can  best  be 
considered  together.  They  consist  of  the  Subcar- 
boniferous silicious  beds,  together  with  the  basins 
formed  by  their  erosion.  On  the  western  face  of  the 
Carboniferous  belt  the  Mountain  Limestone  has  been 
carried  away  with  the  harder  rocks  of  the  Coal-meas- 
ures above  it,  but  the  underlying  silicious  beds  have 
resisted  all  erosive  forces  and  are  spread  out  oyer  an 
extended  area  on  both  sides  of  the  Mississippi.  In 
Tennessee  they  form  a  margin  round  the  central  basin 
and  are  styled  by  local  geologists  the  "  highland  rim." 
They  consist  of  two  strata,  a  lower  one  distinguished  I 
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by  the  absence  of  lime  and  iron,  and  an  upper  one 
which  contains  both  these  materials  in  abundance. 
Both  members  consist  mainly  of  a  peculiar  gravel, 
formed  of  silicious  concretions  embedded  in  a  stiff 
retentive  clay.  The  upper  stratum  has  in  addition 
considerable  horizontal  beds  of  limestone ;  it  contains 
abundant  fossils  of  a  large  coral,  Lithnstrotion  cana- 
dtntc,  by  which  it  is  easily  recognized,  is  very  fertile, 
and  possesses  inexhaustible  beds  of  limonite.  The 
lower  stratum  is  destitute  of  both  fossils  and  minerals 
and  is  of  but  little  account  for  ngriculturc.  Excavated 
from  this  formation  is  the  central  valley  of  Tennessee 
(No.  5),  surrounded  on  all  sides  by  an  escarpment  of 
about  200  feet  in  depth,  by  which  descent  is  made 
from  the  "  rim  "  into  the  valley.  All  the  members  of 
the  Silurian  period,  except  the  three  lowest,  are  rep- 
resented in  this  valley,  which  has  been  formed  by  the 
erosive  action  of  the  rivers  within  its  borders:  its 
higher  strata  were  carried  off  northwards  by  the  Cum- 
berland and  its  tributaries,  westward  by  the  Duck,  and 
southward  by  the  Elk,  the  last  two  being  tributaries 
of  the  Tennessee.  A  channel  of  erosion  along  the 
lower  portion  of  the  Duck  river  connects  this  valley 
with  another  (No.  6)  much  narrower — the  western 
valley  of  the  Tennessee — where  again  the  Silurian 
beds  have  been  reached  by  the  removal  of  the  Sub- 
carboniferous  formations  above  them.  Again,  south 
of  the  main  basin,  the  portion  drained  by  the  Elk  is 
nearly  separated  from  the  rest  by  a  number  of  de- 
tached hills  of  the  Subcarboniferous  formation,  mark- 
ing the  watershed  which  divides  the  headwaters  of  the 
Elk  from  those  of  the  Duck. 

7,  8,  '.1,10,  A  little  west  of  the  Tennessee  river  the 
Palaeozoic  rocks  disappear  under  the  Cretaceous 
formations  (No.  7),  ana  these  in  their  turn  are  cov- 
ered successively  by  the  Tertiary,  Quaternary,  and 
recent  formations  (Nos.  8,  9,  and  10).  The  tract  of 
ground  covered  by  these  four  formations  constitutes 
the  Mississippi  slope  of  western  Tennessee,  all  of  whose 
rivers  run  westward  and  discharge  into  the  Mississippi. 
The  dip  of  the  strata  is  very  slight,  and  the  surface 
inclines  with  a  very  gentle  slope. 

In  general  termB,  the  territory  embraced  in  Tennessee 
may  be  described  as  a  great  mountain  chain  on  the 
east,  from  the  foot  of  which  extends  a  gently  inclined 
plane,  interrupted  by  an  elevation,  the  Cumberland  or 
Carboniferous  plateau,  and  a  depression,  the  central 
valley. 

Rireri. — The  Cumberland  and  tbe  Tennessee  are  the  prin- 
cipal chanuuls  of  inland  navigation,  while  the 
Mississippi,  washing  the  whole  western  frontier  River*, 
of  the  8tate,  is  its  outlet  to  the  Gulf  of  Mexico. 
The  headwater*  and  embouchure  of  the  Cumberland  are  in 
Kentucky,  hut  much  the  greater  part  of  its  navigable  stream 
Is  in  Tennessee.  From  its  confluence  with  the  Ohio,  at 
Smithland,  Kentucky,  to  Nashville,  a  distance  of  200  miles, 
it  is  generally  navigable  for  eight  months  in  the  year,  and 
during  high  water  it  is  sometimes  accessible  to  light-draft 
steamboats  more  than  300  miles  further.  The  Tennessee 
rises  in  Virginia,  crosses  east  Tennessee  in  a  southwestern 
direction,  and  enters  Alabama  a  little  above  Bridgeport; 
in  that  State  it  assumes  successively  a  westerly  and  a 
northerly  direction,  and  then  re-enters  Tennessee  and 
crosses  the  State  northwards  to  its  confluence  with  the  Ohio 
at  Paducah,  Kentucky.  Its  navigable  waters  are  divided 
by  obstructions  into  three  portions, — (1)  from  the  mouth  to 
Florence,  Alabama,  300  miles,  where  navigation  is  arrested 
by  the  Muscle  shoals  ;  (2)  thence  through  Alabama,  about 
100  miles,  when  the  river  breaks  through  the  Cumberland 
Mountain  ;  and  (3)  from  Chattanooga  to  Kingston,  about 
100  miles  further. 

Agrifulture.— In  1880  the  number  of  farms  was  165,650, 
embracing  8,496,556  acres  of  improved  land, 
valued  at  $206,749,837.  The  principal  produc-  Agricul- 
tions  are  Indian  corn,  wheat,  oats,  cotton,  to-  ture 
bsoro,  potatoes,  pea-nuts,  and  hay,  particulars 
of  which  for  different  years  are  shown  in  Table  L  on  the 
following  page. 

In  1884  1,250,000  bushels  of  pea-nuts  were  produced,  as 
against  800,000  in  188S.  In  recent  years  considerable 
attention  has  been  given  to  the  cultivation  of  fruit  and 
vegetables.  • 
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The  live  stock  statistics  iu  different  year*  are  shown  in 
Table  II.  : 

Table  II. 


Year. 

Cattle. 

Mules  1 
and  Awes. 

I860 
1870 
1830 
|  1850 

290,883 
247,254 

mm 

288,604 

764,732 
643,686 

788,674 
801,823 

773,317 
826.783 
672,789 
603.780 

2,347,321 
1.828.690 
2,160.495 
2,122,646 

126.345 
102,983 
173,498 
187,208 

—The  chief  minerals  found  in  the  State  are  coal, 
iron,  copper,  zinc,  lead,  and  manganese.  Of  coal 
the  output  was  494,491  tons  in  1880  and  1,100,- 
000  tons  in  1885 ;  in  the  latter  year  there  were 
also  288,400  tons  of  coke.  In  1880  there  were  produced 
89,933  tons  of  iron  ore  (328,040  tons  in  1885),  153,880  lb  of 
copper  ingot*,  aud  792,821  cubic  feet  of  marble  and  lime- 
stone. Of  zinc  17,415  tons  were  produced  in  1884.  Besides 
the  minerals  already  mentioned,  Tennessee  yields  millatono 
grit,  hydraulic  rock,  barytea,  fire-clay,  gold,  and  petroleum. 

\re*.— Since  1875  the  manufacturing  industries 
of  the  State  have  grown  immensely.  From 
1880  to  1885  the  number  of  establishment*  In- 
Bd  from  4326  to  4425,  the  capital  invested 
t20.092.H45  to  (40,763.850.  and  the  value 
red  product*  from  $37,<i74,*«  to  $75,216,- 
211.  In  1880  cotton  was  manufactured  in  the  State  to  tho 
value  of  $934,014  (in  1885  to  (2,719,768),  carriage*  and 
wagons  $1,253,721,  flour  and  grist-mill  product*  $10,784,804, 
foundry  and  machine-shop  product*  $1,191,531,  iron  and 
steel  $2,274,203,  leather  $2,051,087,  lumber  $4,015,310,  aud 
cotton  need  oil,  cotton  seed,  and  cake  to  the  value  of 

.—The  population  of  the  State,  which  in  1860 
was  1,109,801  and  in  1870  1,258,520,  was  in 
1880  1.542,359  (male*  769,277.  females  773,082). 
Of  this  last  total  403,151  were  Negroes.  In  1887 
the  total  population  was  estimated  to  number 
about  1.800.000,  giving  a  density  of  43  inhabitants  to  the 
square  mile,  as  against  36.9  in  1880.  The  growth  of  the 
principal  cities  is  shown  by  Table  III. : 

Table  III. 


Popula- 
tion. 


1870. 

1880. 

1870. 

1880. 1 

40 .228 
25,866 
6,098 

33.592 
43,350 
12.802 

Knoxvllle  

8,682 
4,119 

9,683 

6,877 

Nashville  

Jackson  

The  considerable  decline  in  the  population  of  Memphis 
is  accounted  for  by  two  epidemics  of  yellow  fever  in  1878 
and  1879  (see  Memphis).  Chattanooga  is  still  increasing 
at  a  very  rapid  rate  in  consequence  of  the  vast  development 
of  the  mineral  resources  of  east  Tennessee.  Knoxville  is 
also  growing  from  the  same  cause,  but  not  so  rapidly  aa 
Chattanooga. 

Education. —Provision  for  common  school  education  was 
made  before  the  Civil  War,  but  was  limited  to 
Educa-        white  children.    A  State  bank  was  established 
Uon.  for  the  purpose  of  regulating  the  currency,  and 

a  portion  of  it*  capital  was  reserved  as  a  school 
fund  ;  its  profit*  were  also  to  be  used  for  school  purposes. 
The  fund  on  which  interest  is  now  paid  is  $2,512,500.  A 
bill  is  now  (1887)  before  the  State  legislature  to  increase  the 
at  State  fund  to  $5,000,000.  Besides  this,  the  pro- 
I  of  a  tax  of  15  cent*  per  $100  on  property  and  a  poll 
tax  of  $1  per  annum  are  applied  to  the  same  purpose. 
Moreover,  each  eountv  has  the  power  of  imposing  a  school 
tax  on  it*  people,  and  many  incorporate  cities  and  towns 
add  still  further  to  it  by  special  taxes  within  their  limits. 


All  children  between  six  and  twenty-one  (eighteen  until 
1885i  are  entitled  to  free  education  in  the  public  schools. 
In  1875  the  school  population  numbered  426.612,  of  whom 
there  were  199.058  pupils  enrolled.  In  1886  the  correspond  - 
609,028  and  373,877,  and  in  1887  623,450 


and  383,537.  Besides  the  common  schools  numerous  print* 
schools  exist  Higher  education  is  provided  for  in  several 
institutions,  such  as  Vanderbilt  university  (Methodist)  tt 
Nashville,  the  university  of  the  Sooth  (Episcopalian  at 
Sewanee  or  Cumberland  Mountain,  the  southwestern  Pres- 
byterian university  at  Clarksvilie,  and  others ;  the  univer- 
sity of  Tennessee  at  Knoxvillejl  supported  by  State  grants, 
and  is  not  under  the  direction  of  any  one  denomination. 
Many  smaller  establishment*  entitled  universities  exist  ia 
various  part*  of  the  State. 

Adminirtratimt,  tic— The  legislative  and  executive  funo- 
tiona  of  government  are  carried  on  by  a  gov- 
ernor, a  State  senate,  and  a  house  of  representa- 
tives, whose  i 


correspond  almost  exactly  to  those  of  the  presi- 
dent, senate,  and  representative*  of  the  United  State*. 
Both  the  senators  (33)  and  the  representatives  (99)  are 
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elected  for  two  years.   The  president  of  the  senate,  who  is 
elected  by  the  senators,  succeeds  as  governor  in  case  of  the 
death  of  the  elected  governor  during  his 
The  governor  has  the  power  of  veto  on 
legislature.    In  case  of  its  exercise,  the  Act  is  i 
the  legislature,  when,  if  it  passes  by  a 
majority  in  both  houses,  it  become*  law  in  spite  of  the  veto. 

The  judiciary  administration  is  carried  on  by  courts  of 
four  designations,— the  county  criminal  courts,  the  circuit 
courts,  the  chancery  courts,  and  the  supreme  court  of  the 
State.  The  county  courts  consist  of  the  magistrates,  who 
assemble  at  the  county  seat  four  times  a  year  to  transact 
county  business.  They  elect  a  chairman  out  of  their  own 
body,  who  by  virtue  of  such  election  becomes  the  financial 
agent  of  the  county.  In  counties  large  enough  to  justify  it, 
a  county  judge  is  elected,  who  exercises  criminal  juris- 
diction. There  are  fourteen  circuit  courts,  each  having 
jurisdiction  in  several  counties ;  in  these  all  common-law 
cases  are  adjudicated,  except  in  those  counties  where  there 
is  a  criminal  judge.  There  are  eleven  chancery  division*, 
for  each  of  which  a  chancellor  is  elected,  who  tries  all  cast* 
in  equity  in  his  division.  All  these  judges  are  elected  for 
oight  years.  The  judges  of  the  supreme  court,  five  in  num- 
ber, are  elected  by  the  people  at  large,  but  not  more  than 
two  can  be  taken  from  any  one  of  three  divisions  of  the 
State,  vis.,  the  eastern,  middle,  and  western.  Their  juris- 
diction is  purely  appellate;  they  revise  the  decisions  of  the 
other  courts,  and  their  decisions  are  final,  except  where  a 
question  arises  as  to  the  interpretation  of  the  United  States 
constitution. 

Hitlory. — At  the  time  of  its  first  settlement  and  occupa- 
tion by  Europeans  Tennessee  was  part  of  the 
territory  granted  to  the  colony  of  North  Garo-  History. 
Una  by  Charles  II.  It  was  then,  however,  a 
hypothetical  claim,  the  boundaries  of  which  were  chiefly 
determined  by  38°  30'  and  35°  N.  1st.  The  eastern  boundary 
of  North  Carolina  was  the  Atlantic  Ocean ;  on  the  other 
side  the  western  territory  extended  according  to  one  theory 
to  the  Mississippi,  according  to  another  theory  to  the  Pacific 
Ocean.  When  the  English  settlers  began  to  cross  the  Ap- 
palachian chain,  they  found  the  French  established  on  the 
Mississippi  and  its  tributaries, — the  Ohio,  the  Tennessee, 
and  the  Cumberland.  The  Spanish  claim  of  an  indefinite 
extension  of  their  possessions  in  Florida  was  also  a  constant 
menace  to  the  advances  of  the  earliest  English  colonists  ia 
the  direction  of  South  Carolina  and  Georgia.  The  most 
important  effort  of  transmontane  colonisation  by  the  British 
prior  to  1760  was  the  establishment  of  Fort  Loudon  on  the 
Little  Tennessee  river  in  1756  or  1757.  But  in  1780  this 
post  was  captured  by  the  Cherokee*  snd  its  garrison  mas- 
sacred ;  and  the  same  fate  befell  a  number  of  colonists  who 
had  settled  between  Fort  Chissel  (on  New  river,  Virginia) 
and  Fort  Loudon.  Early  in  1761  Colonel  Grant  completely 
routed  the  Cherokee*  and  compelled  their  French  ana 
Spanish  allies  to  withdraw  to  Louisiana  and  Georgia. 

Eight  years  later  the  stream  of  emigration  began  to  set 
westwards,  mainly  by  two  routes,  of  which  one  led  through 
Cumberland  Gap  to  the  valley  of  the  Cumberland  river, 
whilst  the  other  followed  the  course  of  the  Tennessee  round 
the  southern  border  of  the  Cumberland  plateau  into  the 
western  Tennessee  valley.  A  body  of  emigrants  from  Vir- 
ginia settled  on  the  banks  of  the  river  Holston,  in  what  is 
now  Hawkins  county,  and  formed  the  nucleus  of  a  rapidly 
increasing  colony,  which  was  mainly  recruited  from  Vir- 
ginia aud  North  Carolina.  The  chief  settlements  were  on 
the  Watauga  river,  extending  thence  to  the  Noliehucky. 
both  tributaries  of  the  Tennessee.  The  colonist*  adopted 
a  code  of  laws  for  themselves  based  upon  those  of  Virginia, 
and  entrusted  their  execution  to  a  bench  of  five  magistrates. 
Their  first  trouble  related  to  the  title  to  their  lands.  They 
supposed  themselves  to  be  settling  in  Virginia ;  but  they 
were  really  in  North  Carolina,  and  therefore  outside  of  the 
territory  which  had  been  ceded  to  the  British  crown  by  the 
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til  nations  of  Indians  A  farther  obstacle  mi  a  royal 
proclamation  dated  nine  years  before  forbidding  private 
persons  to  purchase  titles  from  the  Indians.  Though  the 
Cherokees  had  no  longer  fixed  habitation  in  the  country, 
they  still  claimed  the  whole  valley  for  hunting  grounds. 
The  dilemma  was  solved  by  a  lease  negotiated  for  eight 
rears.  The  next  difficulty  arose  with  the  British  Govern- 
ment in  alliance  with  the  hostile  Indians.  But  out  of  these 
troubles  the  colonies  on  the  Watauga,  Holston,  and  Noli • 
chock y  emerged  as  a  populous  and  powerful  community. 

When  it  was  proposed  to  liquidate  the  debts  incurred  by 
both  the  States  and  the  Federal  Government  for  war  ex- 
peases  by  the  sale  of  public  lands,  an  Act  of  Cession  was 
pitted  in  1784  by  the  North  Carolina  legislature  ceding 
their  lands  west  of  the  mountains,  including  those  of  the 
Watauga  settlers,  to  the  Federal  Government.  But  in 
the  following  year  the  North  Carolina  legislature  repealed 
the  Act  of  Cession,  and  the  whole  matter  was  thus  in- 
definitely postponed.  The  Watauga  community  now  de- 
clared itself  independent  of  North  Carolina;  that  State 
bad  relinquished  its  sovereignty  over  them  and  the  Fed- 
eral Government  had  not  accepted  it  At  this  time  the 
tnnsmoutaiie  territory  consisted  of  Washington,  Sullivan, 
and  Greene  counties.  It  also  embraced  all  the  settlements 
on  the  Cumberland,  comprising  the  existing  counties  of 
laridton.  Sumner,  Montgomery,  Robertson,  and  William- 
son. Davidson  county  had  been  organised  by  the  influence 
of  James  Robertson  (one  of  the  earliest  arrivals  from 
North  Carolina,  in  1769),  who  had  moved  to  the  site  of  the 
fa  tore  city  of  Nashville.  But  Davidson  county  took  no 
put  in  these  proceedings.  Tho  State  organized  by  the 
seceding  counties  in  August,  1784,  was  called  the  State  of 
Franklin ;  its  constituent  counties  returned  to  their  alle- 
giance to  North  Carolina  on  1st  March,  1788.  A  second 
Act  of  Cession  was  passed  in  1790,  by  which  the  defunct 
State  of  Franklin  became  part  of  the  territory  of  the 
I  tilted  States  south  of  the  Ohio,  including  what  now  con- 
ttitotes  Kentucky  and  Tennessee.  The  northern  portion 
became  a  StaU>,  under  the  name  of  Kentucky,  in  1792, 
and  the  southern  portion  took  rank  as  the  State  of  Ten- 
nessee in  1796,  being  received  into  the  Union  the  same 
ynar.  The  settlement  of  middle  Tennessee  was  much  re- 
tarded so  long  as  the  path  of  access  to  it  from  east  Tennessee 
»u  through  Cumberland  (tap  and  down  the  Ohio.  The 
broader  route  round  the  south  of  the  Cumberland  plateau 
by  the  Tennemee  river  was  too  unsafe  for  general  use  on 
account  of  the  powerful  Indian  tribes — the  Creeks  and  the 
Cherokees,  This  obstacle  was  finally  removed  by  General 
Jackson's  crushing  defeat  of  the  Creeks  in  1814,  and  a  largo 
cession  of  their  territory. 

The  position  of  Tennessee  during  the  Civil  War  was  the 
same  as  that  of  the  other  Middle  and  Southern  States. 
While  secession  was  in  agitation,  it  refused  to  secede  ;  but 
when  actual  hostilities  commenced  it  joined  the  Southern 
Confederacy.  Even  then,  however,  west  and  middle  Tennes- 
see sympathized  with  the  South,  whilst  eastern  Tennessee 
tided  with  the  North.  Each  division  sent  very  large  oon- 
tinreote  to  the  army  which  it  favored.  A  large  portion  of 
the  State  was,  during  the  later  years  of  the  war,  in  the  oc- 
cupation of  the  Northern  army,  and  many  great  battles 
were  fought  on  its  soil,  notably  those  of  Fort  Donelaon, 
Murfreesborough  (Stone  River),  Franklin  and  Nashville. 
Tennessee  suffered  more  from  the  exhaustion  attendant  on 
the  close  of  the  war,  and  from  the  rigorous  government 
which  accompanied  the  period  of  reconstruction,  than  any 
other  State  except  Virginia. 

Set  Geology  o/  Ttxnetaet.  Nashville,  1969  :  Elliott,  "The  Age  of 
tht  Southern  Appalachians,"  In  Amer,  Jour,  of  at.,  April,  MW3; 
Bradley.  "  On  the  Silurian  Age  of  the  Southern  Appalachian*," 
April,  1875;  Haywood.  7V  CMI  and  PUUxral  iluior,,  qf  the 
Sou  o/  Tenneuee  from  Us  Eartie*  Statement  up  to  the  Year  17*1, 
KnoxvlUc,  \KO  ;  Ramsay,  AnnaU  of  Tmne—ee  to  the  Aid  of  the 
FxoHftnlK  Century .  Parton,  Life  of  Andrew  Jackton,  New  York, 
1M0;  Klrke,  The  Rear  Guard  of  the  Revolution.  New  York,  18H6  ; 
frporU  of  Tennessee  Hist.  8oc  and  of  Bureau  of  Agriculture, 
Mints  and  immigration.  (d.  p.  w.) 

TENNIS.  This,  the  oldest,  perhaps,  of  all  exist- 
ing ball-games,  is  at  onoe  the  most  difficult  to  learn,  on 
account  of  the  intricacy  of  its  laws,  and  tho  most  in- 
teresting when  learnt,  because  of  the  great  variety  of 
its  combinations  and  the  difficulty  of  solving  rapidly 
the  problems  which  are  constantly  presented  to  the 
player.  It  derives  an  additional  claim  to  attention  from 
numberless  historical  associations.  Of  the  origin  of 
tennis  it  is  not  possible  to  speak  with  certainty ;  but  it 
may  be  confidently  assumed  that  it  sprang  from  some 
xm  simple  sport.  It  first  appeared  in  Europe  in  the 
Middle  Ages,  when  we  find  it  played  in  open  courts, 


in  the  parks  or  ditches  of  the  feudal  castles  of  France 
and  Italy.  It  was  at  first  the  pastime  of  kings  and 
nobles,  but  afterwards  became  popular  with  all  classes. 
The  French  seem  to  have  borrowed  it  from  the  Italians, 
and  to  have  contributed  some  of  its  refinements  ;  and 
the  English  took  it  from  the  French.  Though  men- 
tioned in  the  Arthurian  romances,  the  game  was  cer- 
tainly not  known  in  England  in  the  time  of  Arthur. 
The  name  fennw  is  supposed  to  be  derived  from  the 
exclamation  "  Tenes  !  employed  by  early  French 
players  in  serving  the  ball.  In  Italy  the  game  is  called 
giuoco  della  palls;"  in  France,  "jeu  de  paume/' 
which  also  means  the  tennis  court ;  in  Germany  it  is 
called  by  the  generic  title  of  "  Ballspiel ;  "  in  Spain, 
"juego  al  hie  or  "jugar  a]  ble."  It  is  clear  from 
the  French  name  that  the  ball  was  originally  struck 
with  the  palm  of  the  hand.  This  was  afterwards  pro- 
tected by  a  glove,  as  is  still  the  practice  in  the  Basque 
country.  Upon  the  glove  strings  and  cross-Btrings 
were  next  stretched,  to  give  a  faster  impulse;  and 
the  addition  of  a  short  handle  made  an  easy  t  ransition 
to  the  racket.  In  the  time  of  Henry  VIL  the  hand 
still  sometimes  met  the  racket,  even  in  the  royal  court 
at  Windsor. 

One  of  the  first  improvements  in  the  game  consisted 
in  the  building  of  closed  courts,  first  with  walls,  then 
with  walls  and  roof.  It  is  still  played  in  the  open  air 
in  some  places  in  France,  and  pallone,"  a  rude  and 
violent  variety  of  the  game,  is  yet  seen  in  Italy. 
There  are  twenty-seven  courts  in  England  and  one  in 
Dublin. 

As  now  played,  tennis  in  France  is  virtually  the 
same  as  in  England,  though  there  are  a  few  differences 
of  detail.  The  court  is  rectangular  (see  the  annexed 
plan).  An  inner  wall  runs  round  three  sides,  to  the 
height  of  7  feet,  from  which  a  sloping  roof,  called  the 
penthouse,  reaches  to  the  outer  wall.  The  surround- 
ing passage  thus  enclosed  (not  shown  in  plan)  is  7  feet 
wide.  Opposite  to  the  long  penthouse  is  the  main 
wall,  in  which  there  is  at  one  point  a  projection  called 
the  tambour,  E,  which  deflects  the  ball  across  the 
court.  In  the  inner  wall,  below  the  penthouse,  there- 
are  several  openings,  the  one  at  the  end,  on  the  ser- 
vice side,  being  called  the  dedan*,  B,  the  others  the- 
gaileru*.  At  the  further  end  of  the  court  is  the  oriBe, 
a  square  opening  adjacent  to  the  main  wall.  Across 
the  court,  halfway  between  the  two  ends,  is  stretched 
a  net  n,  3  feet  high  in  the  middle  and  5  feet  at  the 
sides.  The  game  may  be  played  by  two,  or  by  three, 
or  by  four  players,  one  against  one,  one  against  two, 
or  two  against  two.  At  the  commencement  the  players 
toss  or  ''spin"  a  racket  to  decide  which  shall  serve 
first,  calling  "rough"  (for  the  knotted  side)  or 
"smooth."  The  party  which  wins  the  "spin  has 
the  choice  of  the  service  or  the  "first  stroke,"  the 
latter  term  meaning  the  return  of  the  service.  The 
server  then  begins  at  the  "  dedans  "  end  of  the  court, 
technically  called  the  "service  side,"  pitches  the  ball 
in  the  air,  and  strikes  it  with  his  racket  so  that  it  Bhall 
drop  on  the  side  penthouse  or  on  the  wall  above  it,  and 
then  from  the  penthouse  upon  the  floor  on  the  other 
side  of  the  net  (called  the  hazard  side  "),  within  the 
"  service  court  bounded  by  the  "  service  line  "  x  and 
the  "  pass  line  "p.  If  he  fail  to  do  this,  a  "  fault " 
is  called,  or  a  "pass "  if  the  ball  has  gone  beyond  the 
pass  line.  If  he  serves  a  second  fault,  his  adversary 
scores  a  point,  called  a  "stroke."  A  pass  counts  for 
nothing,  out  annuls  a  previous  fault.1  It  now  becomes 
the  duty  of  the  adversary,  called  the  "striker-out,"  to 
return  the  ball  by  striking  it  with  his  racket  in  such  a 
manner  that  it  shall  pass  back  over  the  net  to  the  ser- 
vice side.  The  server  must  now  strike  it  again  and 
return  it  to  the  hazard  side  ;  and  the  player  who  first 
returns  the  ball  into  the  net  or  "  out  of  court  "  lie., 
to  the  roof,  or  above  the  play  line  on  the  walls)  loses 

In  the  Manchester  Club  tbU  law  (8)  has  been  wisely  abol- 
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the  stroke,  which  is  scored  to  his  antagonist  Bat,  if 
a  player  tail  or  refuse  to  strike  the  boll  in  the  air  (a 
"volley  ")  or  on  its  first  bound  and  before  it  touches 
the  floor  a  second  time,  then,  except  on  the  hazard  side 
beyond  the  service  line,  a  ' '  chase ' '  is  made  or  reck- 
oned on  the  floor,  according  to  the  lines  on  or  between 
which  the  ball  has  dropped  the  second  ' 


8.  A  fault  may  not  bo  re tarned. 

7.  A  pass  may  not  be  returned ;  bat  a  ball  aerred,  whica 
has  not  gone  across  the  pass  line  on  the  penthouse,  may  be 
rolleyed,  although  if  untouched  it  might  have  dropped  in 
the  pan  court.  If  a  pass  touch  the  striker -out,  or  if  a 
service  before  it  has  dropped,  touch  him  when  standing 
with  both  feet  in  the  paas  court,  and  not  having  attain  Died 
to  strike  the  ball,  it  is  accounted  a  pass.  v 
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Plan  of  tenuis  court.  A,  P,  walls  on  each  side  of  dedans;  d,d.  gallery  walla;  A,  grille  wall  ;/,  net  post;  g.g.  gallery  post ; 
first  galleries  ;  y,  y,  necond  gulkries ;  *.  z,  last  galleries :  f ,  a,  d.xmi;  o,o,  half  court  line;  r,  r,  openings  under  net  for  vet 


tion  and  warming 2,  8,  4,  6,  S,  mark  chases. 

chase  is  a  stroke  in  abeyance.  When  one  has  been 
made  it  is  called  by  the  marker,  but  does  not  affect  the 
score  until  one  of  the  players  has  scored  40,  when  they 
change  sides,  and  the  player  who  has  allowed  the  chase 
to  be  made  must  then  endeavor  to  win  it,  i.e.,  to  place 
the  second  bound  of  the  ball  returned  by  him  better, 
tie.,  nearer  to  the  end  wall,  thau  the  point  at  which 
the  chase  was  marked.  As  often  as  his  adversary  re- 
turns his  stroke,  he  must  again  endeavor  to  do  this, 
until  he  succeeds  or  fails.  If  he  succeed,  he  soores 
the  stroke  ;  if  not,  it  is  scored  to  his  adversary.  If 
two  chases  have  been  made  at  any  stage  of  the  score, 
even  at  the  beginning  of  a  game,  then  the  players 
must  change  sides  ana  play  for  the  chases,  as  above 
described.  <  A  player  who  succeeds  in  sending  the  ball 
into  the  grille,  the  dedans,  or  the  last  division  of  the 
gallery— called  the  "  winning  gallery  "—on  the  hazard 
side,  scores  at  all  times  a  stroke.  The  minutiae  of  the 
game  and  the  mode  of  scoring  cannot  be  more 
oinctly  described  than  in  the  annexed  laws.1 

Laws. 

Single- Handed  Game. 

1.  The  balls  shall  be  not  leas  than  8}  in.  and  not  more 
than  2|  in.  in  diameter,  and  ah  all  be  not  leu  than  2}  os. 
and  not  more  than  2|  ox.  in  weight 

MXc-Tbere  1*  no  restriction  as  to  the  shape  or  also  of  the 
rackets. 

8.  (a)  The  choice  of  sides  at  the  beginning  of  the  tint 
set  la  determined  by  a  spin. 

(6)  In  subsequent  sets  of  a  series,  the  players  shall 
begin  each  set  on  the  side  on  which  they  finished  the 
set  before  it. 

3.  Tbe  ball  served  roost  be  struck  with  the  racket,  and 
may  bo  delivered  from  any  part  of  the  servioe  side. 

4.  The  ball  served  most  touch  the  service  penthouse  be- 
fore touching  any  other  part  of  the  court,  except  the  rest 
of  the  side  penthouse  and  the  service  wall ;  and  it  must 
drop  in  the  service  court  or  on  one  of  the  lines  which 


touch  in  its  descent  any  part  of 
so  as  to  rise  again  from  it, 


it 

6.  The  service  is  good, 
(a)  if  the  ball 
the 


(4;  if  the  ball  served  strike  the  servioe  wall  and  after- 
wards touch  in  its  descent  any  part  of  tbe  service 
penthouse,  even  though  it  do  not  rise  agai 

it,  or 

(e)  if  tbe  ball  served  drop  in  the  winning  gallery. 


1  Reprinted  from  the  present  writer's  Annals  aj 
tbe  kind  consent  of  Uie  publisher,  Mr.  H.  Cox. 
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a  A  pass  annuls  a  previous  fault- 

vice,  and  have  made  no  attempt  to  return  it,  that  service  U 
counted  for  nothing,  though  it  be  a  mult.  It  annuls  a  pre- 
vious fault.  The  striker-out,  having  been  asked  if  he  is 
ready,  and  having  declared  himself  ready,  may  not  simi- 
larly refuse  a  second  service. 

10.  The  server  continues  to  serve  until  two  chases  be 
made,  or  one  chase  when  the  score  of  either  player  is  at 
forty  or  advantage  (see  law  25).  The  players  then  change 
aides,  the  server  becoming  striker-out  and  the 
becoming  server. 

11.  Tho  return  is  good  if  the  ball  in  play  be  i 
the  racket  so  that  it  pass  the  net  without  touching  a 
gallerv  post  or  anything  fixed  or  lying  in  an  opening  on 
the  side  from  which  it  is  Struck,  aud  without  going  out  of 


12.  The  return  is  not  good, 

(a)  if  not  in  accordance  with  the  terms  of  law  11,  or 
(6)  if  the  ball  be  struck  more  than  once,  or  be  not 

definitely  struck,  or 
(c)  if  the  ball  in  play,  having  passed  the  net,  come 
back  and  drop  on  the  side  from  which  it  wis 
struck,  unless  it  should  have  touched  a  gallery 
post  or  anything  fixed  or  lying  in  an  opening  on 
that  side  of  tbe  court  which  is  opposite  to  U>« 
striker. 

13.  A  ball  which  Is  no  longer  in  play  may  not  be  re- 

tu  rned. 

14.  The  server  wins  a  stroke  f  except  as  provided  in  la* 
9), 

la)  if  a  good  service  enter  the  winning  gallery  or  the 
grille,  or 

(61  if  the  striker-out  fail  to  return  a  good  service  lex- 
cept  when  it  makes  a  chase ;  see  laws  17-19),  or 

(c)  if  the  striker-out  fail  to  return  the  ball  in  play 
(except  when  it  makes  a  chase  ;  see  laws  17-19),  of 

(d)  if  he  himself  return  the  ball  in  play  so  that  It 
enter  the  winning  gallery  or  grille,  or  tall  on  or 
beyond  the  service  line,  or 

(e)  if  he  serve  or  return  the  ball  in  play  so  that  It 
drop  or  fall  upon  a  ball  or  other  object  which  is  on 
or  beyond  the  service  line,  or 

(/)  if  be  win  a  chase  (see  law  20),  or 

(o)  if  the  striker-out  lose  a  stroke  (see  haw  16). 

15.  The  striker-out  wins  a  stroke  (except  as  provided  ia 
law  9), 

(a)  if  the  server  serve  two  consecutive  faults  (except 

as  provided  in  law  31  (6),  or 
(ft)  If  the  server  tail  to  return  the  ball  in  play  (except 

when  it  makes  a  chase  ;  see  laws  17-19)  or 
(e)  if  be  himself  return  the  ball  in  play  so  that  it 

enter  the  dedans,  or 
(d)  if  he  win  a  chase,  or 
(«)  if  the  server  lose  a  stroke  (see  law  16). 

16.  Either  player  loses  a  stroke, 
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if  he  lose  %  chase  (see  law  21), 
i  if  the  ball  in  play  (except  as  provided  in  law  7) 
touch  him  or  anything  which  he  wears  or  carries, 
except  hia  racket  in  the  act  of  retaining  the  ball,  or 
(<)  if  be  toacb  or  strike  the  ball  in  play  with  his 
racket  more  than  once,  or  do  not  definitely  strike 
It 

17.  When  a  ball  in  play  on  either  side  of  the  net, 
tag  that  on  which  the  striker  is  standing, 
(«)  ful  I-  on  any  part  of  the  floor, 

the  service  line,  or 
(•)  enters  any  gallery,  except  the  winning  gallery,  or 
(<)  touches  a  gallery  post, 
it  is  marked  a  chase 
(<)  at  that  line  on  the  floor  on  which  it  fell, 
>rse  than  that  line  on  the 
;  to  the  point  at  which  it  fell,  or 
(r)  at  that  gallery  the  post  of  which  it  touched, 
except  as  provided  in  laws  18  and  19. 

(a)j— A  ball  in  plajr  wnl^h  touches  the^net^post  airdrops 

on  the  ride  on'which'it  dropf^*"  **  m*rke<*  *  cnMe  ** 106  in* 
Mr  (A).— A  ball  in  play  which  enters  a  gallery  is  marked  a  chase 

it  that  gallery  which  It  enters,  notwithstanding  that  It  may 

tune  touched  an  adjacent  gallery  post  without  touching  the 

toor  la  the  Interim 
Hob  icy— The  gallery  lines  on  the  floor  correspond  and  are 

«taiTalent  to  the  galleries  of  which  they  ' 

is.  When  a  ball  in  play 

(«)  drops  or  falls  in  the  net,  on  the 


19.  When  a  ball  in  play  drops  or  falls  upon  a  ball  or  other 
rtject  which  Is  on  the  floor  (except  when  it  Is  on  or  beyond 
the  service  line;  mo  law  14  (e)),  it  is  marked  a  chase  at  the 
paint  at  which  that  ball  or  other  object  was  when  the  ball 


m  play  dropped  or  fell  upon  it. 


wins  a  chase, 

(s)  if  he  serve  or  return  the  ball  so  that  it  enter  a 

winning  opening,  or 
(»)  if  he  serve  or  return  the  ball  so  that  it  fall  better 
than  the  chase  for  which  he  played,  or  enter  a 
gallery  or  touch  a  gallery  post  better  than  the 
gallery  or  the  gallery  line  at  which  the  chase  was 
for  which  he  played,  or 
(e)  if  he  servo  or  return  the  ball  so  that  it  drop  or  fall 
upon  a  ball  or  other  object  which  is  at  a  point  on 
the  floor  better  than  that  at  which,  or  at  the  gal- 
lery corresponding  to  which,  the  chase  was  for 
which  he  played,  or 
(a")  if  his  antagonist  fail  to  retnrn  the  ball  in  play,  ex- 
cept when  it  falls  worse  than  the  chase  in  ques- 
tion. 

81.  Either  player  loses  a  chase, 

(a)  if  he  fail  to  return  the  ball  in  play,  except  when 

it  falls  worse  than  the  chase  in  question,  or 
*  if  he  retnrn  the  ball  in  play  so  that  it  fall  worse 
than  the  chase,  or  enter  a  gallery  or  touch  a  gal- 
lery post  worse  than  the  gallery  or  the  gallery 
line  at  which  the  chase  was  for  which  he  played, 


(e)  if  he  return  the  ball  in  play  so  that  it  drop  or 
fall  upon  a  ball  or  other  object  which  is  at  a  point 
on  the  floor  worse  than  that  at  which  the  chase 
was  for  which  he  played. 
22-  Wben  a  ball  in  play 

(a)  (alls  at  a  point  on  the  floor  neither  better  nor 
worse  than  that  at  which,  or  at  tho  gallery  cor- 
responding to  which,  the  chase  was  for  which  the 
striker  played,  or 
(J)  enters  that  gallery  or  the  gallery  corresponding  to 
that  gallery  line,  or  touches  the  poat  of  that  gal- 
lery, or  falls  on  the  gallery  line  corresponding  to 
that  gallery,  at  which  the  chase  was  for  which 
the  striker  played,  or 
(e)  drops  or  falls  upon  a  ball  or  other  object  which 
is  at  a  point  on  the  floor  neither  better  nor  worse 
than  that  at  which,  or  at  the  gallery  correspond- 
ing to  which,  the  chase  was  for  which  the  striker 
played, 

it  is  marked  chase -off:  it  is  not  scored  as  a  stroke  won 
by  either  player;  the  chase  is  annulled,  and  the 
striker  has  not  to  play  for  it  again. 
&  As  soon  ss  two  chases  are  marked,  or  one  chase  when 
»<•  •core  of  either  player  is  at  forty  or  advantage  (see  law 


25-,  the  players  change  sides.  The  player  who  made  the 
first  chase  now  defends  it,  while  the  other  plays  to  win  it ; 
and  so  with  the  second  chase  except  when  only  one  has 
been  marked. 

24.  If  by  an  error  three  chases  have  been  marked,  or 
two  chases  when  the  score  of  either  player  is  at  forty  or 
advantage  (see  law  25),  the  last  chase  iu  each  case  is  an- 
nulled. 

25.  On  either  player  winning  his  first  stroke,  the  score  is 
called  fifteen  for  that  player ;  on  either  player  winning  his 
second  stroke,  the  score  is  called  thirty  for  that  player;  on 
either  player  winning  his  third  stroke,  the  score  is  called 
forty  for  that  player ;  and  the  fourth  stroke  won  by  either 
player  is  scored  game  for  that  player,  except  as  below. 

If  both  players  have  won  three  strokes,  the  score  is  called 
deuce,  and  the  next  stroke  won  by  either  player  is 
scored  advantage  for  that  player.  If  the  same  player 
win  the  following  stroke,  he  wins  the  game ;  if  he 
lose  the  following  stroke,  the  score  is  again  called 
"  so  on,  until  either  player  win  the  two 
the  score  of 


when  the  game  is  scored  for  that  player. 
26.  The  player  who  first  wins  six  games  wins  a  set, 
except  as  below. 


If  both  players  win  five  games,  the  score  is  called  games 
all,  and  the  next  game  won  by  either  player  is  scored 


advantage  game  for  that  player.  If  the  same  player 
win  the  following  game  he  wins  the  set;  if  he  lose 
the  following  game,  the  score  is  again  called  games 
all;  and  so  on,  until  either  player  win  the  two 
games  immediately  following  the  score  of  games  all, 
when  he  wins  the  set. 

Sute. — Players  often  agree  not  to  play  advantage  sets,  but  to 
decide  the  set  by  one  game  after  arriving  at  the  score  of  games 
all. 

27.  Every  chase  is  marked,  and  every  stroke  scored,  by 
the  marker,  who  is  entitled  to  consult  the  dedans  when  he 
is  in  doubt.  A  player  who  is  dissatisfied  with  the  marker's 
decision  is  entitled  to  appeal  to  the  dedans, 
the  dedans  confirms  or  ruver* 
appeal  must  be  made  before  a 


JVotr.— The  dedans  should  not  give  a  decision 
question  of  marking  a  chase  or  stroke,  but  may,  i 


•king  a  chase  or  stroke,  but  may,  and  shot 
scoring  of  chases,  strokes,  games,  or  seta 


28.  The  partners  serve  and  strike-out  in  alternate  games, 
unless  it  shall  have  been  previously  agreed  to  the  contrary. 

Note.— It  Is  usually,  but  not  always,  agreed  that  the  striker-out 
may  leave  to  his  partner  such  services  as  pass  him. 

The  former  laws  apply  to  these  as  well  as  to  single 
games,  the  advantages  and  disadvantages  attaching  to  a 
single  player  under  the  former  laws  here  attaching  to  a 
pair  of  players. 

Odds. 

29.  (a)  A  bisque  or  a  half-bisque  may  not  be  taken  aftei 
the  service  has  been  delivered. 

(b)  The  server  may  not  take  a  bisque  after  a  fault; 
but  the  striker-out  may  do  so. 

by  the  re» 


Note.— A  bisque  is  a  stroke  which  may  be 
clplent  of  odds  at  any  time  during  a  set,  subj 
of  laws  '29  and  30. 

30.  A  player  who  wishes  to  take  a  bisque  or  a  half-bisque, 
there  being  a  chase  or  two  chases  marked,  may  take  it 
either  before  or  after  changing  sides ;  but  he  may  not,  after 
changing  sides  go  back  to  take  it. 

31.  (a)  When  the  odds  of  round  services  are  given,  the 
ball  served  by  tho  giver  of  the  odds  must  touch  the 
grille  penthouse  after  touching  the  service  penthouse 
and  before  dropping  in  the  service  court  or  on  one  of 
the  lines  which  bound  it. 

(6)  Neither  faults  nor  failure  in  complying  with  the 
above  condition  are  counted  against  the  giver  of  the 
odds;  but  the  recipient  of  the  odds  may  decline  to 
return  such  services  as  do  not  touch  both  the  pent- 
houses; if,  however,  he  attempt  and  fail  to  return  any 
such  service,  it  is  counted  against  him. 

32.  Half-court:  the  players  having  agreed  into  which 
half-court  on  each  side  of  the  net  the  giver  of  the  odds 
shall  play,  the  latter  loses  a  stroke  if  the  ball  returned  by 
bim  drop  in  either  of  the  other  half-courts. 

But  a  ball  returned  by  the  giver  of  the  I 
(a)  drops  on  the  half-court  line,  or 
(6)  drops  in  his  half-court 
post  before  falling,  or 
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(c)  drops  in  his  half-court  and  fails  In  the  dedans, 
even  though  on  the  other  side  of  the  dedans  post, 


i 


(d)  touches  the  dedans  post  before  dropping, 
is  counted  for  the  giver  of  the  odds. 
And  a  return  boasted  against  any  wall  by  the  giver  of 
the  odds  which 
drops  in  his  half-court,  or 
drops  on  the  half-court  line,  or 
)  touches  the  dedans  post  before  dropping,  or 
.)  touches  any  penthouse,  battery,  or  wall  before 
dropping  in  his  half-court,  dropping  on  the  half- 
court  line,  or  touching  the  dedans  post,  is  also 
counted  for  the  giver  of  the  odds. 

NoU.—U  is,  of  course,  evident  that  the  giver  of  these  odds  may 
make  a  chase,  or  win  a  chase  or  a  stroke,  with  a  - 
In  his  half-court,  or  on  the  half-court  line,  bi 
half-court. 


33.  When  the  odds  of  "  touch  no  walls "  or  "  touch  no' 
aide  walls  "  are  giveu,  a  ball  returned  by  the  giver  of  the 
which  on  falling  makes  a  nick  is  counted  for  the 


he  is 


Directions  to  the  Marker. 

It  is  the  doty  of  the  marker 

to  call  the  faults,  and  the  passes ; 

to  call  the  strokos,  whei 
asked  to  do  so  ; 

to  call  the  games  and  sets  at 
when  asked  to  do  so ; 

to  mark  the  chases,  when  made ; 

to  call  the  chases  when  there  are  two  in  the 
order  in  which  they  were  made,  or  the  chase 
when  there  is  one  with  the  score  at  forty  or 
advantage ;  and  then 

to  direct  the  players  to  change  sides ; 

to  call  the  chase  or  chases  again,  in  order  as 
above,  when  the  players  have  changed  sides, 
and  each  chase  as  a  player  has  to  play  for  it ; 

not  to  call  pfay  or  mf  play  In  doubtful  cases  be- 
fore the  conclusion  of  the  rest,  unless  asked  to 
do  so; 

to  decide  all  doubtful  and  disputed  strokes,  sub- 
ject to  an  appeal  to  the  dedans ; 
to  warn  the  players  of  any  balls  lying  on  the 

aeir  danger  or  disad- 
1  such  balls ; 
i  into  the  ball-basket  j  and 
to  keep  the  ball-troughs  constantly  replenished 
in  the  dedans  and  last  gallery,  and  the  latter 
especially  in  three-handed  and  four-handed 
games.  (j.  ma*.) 

TENNIS,  Lawn.  Lawn-tennU  is  a  modern  adap- 
tation of  the  first  principle  of  tennis,  in  the  simplest 


warn  the  players  of  any 
floor  in  their  way,  or  to  the 
vantage,  and  to  remove  all  I 


A  A 


H 

Flo.  1. 


Fig  1,  fbr  .ingle 
game. 


H  t 

Fio.2. 
;  Fig.  2,  for  double 


form,  to  a  ball-game  played  on  grass  with  racket*. 
The  balls  are  of  india-rubber,  hollow,  and  covered  with 


white  cloth.  The  rackets  are  lighter  and  broader 
than  those  used  at  tennis.  The  court  for  the  single- 
handed  game,  one  player  against  one,  is  shown  in 
Fig.  I,  that  fbr  the  three-  or  four- banded  game  in  Fig. 
2.  The  dimensions  of  the  court*,  the  size  and  weight 
of  the  balls,  the  mode  of  scoring,  and  other  details 
are  given  in  the  laws  of  the  game  (see  below).  The 
only  requisites  for  the  game  are  the  balls,  rackets,  net 
and  posts,  and  a  hard  level  surface  of  grass.  It  may 
be,  and  often  is,  played  upon  surfaces  of  wood,  asphalt, 
cement,  gravel,  or  other  Bubstance.  The  grass  re- 
quires constant  mowing,  rolling,  and  in  dry  weather 
watering,  to  keep  it  in  order.  In  the  winter  months 
it  should  be  sedulously  weeded,  sown  where  necessary, 
and  swept  and  rolled  whenever  the  weather  permit* 

The  choice  of  sides  depends  upon  a  toss  or  Bpin  of  a 
racket,  as  in  tennis.  The  winner  chooses  the  service 
or  the  preferable  side,  as  he  pleases.  The  server  begins 
the  game  by  striking  the  ball  with  his  racket  so  that  it 
passes  (without  touching)  over  the  net,  which  is  bung 
across  the  court  from  the  posts  A,  A.  The  ball  served 
must  drop  in  the  space  which  is  diagonally  opposite  to 
him  on  the  other  side  of  the  net, — a  space  bounded  by 
the  net,  the  side  line,  the  half-court  line,  and  the  ser- 
vice line.  His  adversary,  called  the  "striker-out," 
must  return  the  ball  before  it  touches  the  ground  a 
second  time ;  and  the  server  must  similarly  return  it 
again  ;  and  so  on,  until  one  or  the  other  player  fails  to 
return  it  over  the  net  so  that  it  shall  drop  on  the 

f round  anywhere  on  the  side  of  the  net  furthest  from 
im,  and  within  or  upon  any  of  the  lines  which  bound 
that  space,  technically  called  his  adversary's  court. 
When  one  player  thus  fails,  he  loses  a  stroke,  which 
the  other  is  deemed  to  win,  and  it  is  added  to  the  score 
of  the  latter.  The  score  is  kept  as  at  tennis,  but  there 
are  no  chases. 

Activity  and  condition  have  great  value  in  lawn- 
tennis,  though  there  is  room  for  much  skill  in  placing 
the  ball  in  the  corners  with  hard,  low  strokes,  and  in 
intercepting  and  returning  the  ball  by  the  volley  while 
in  the  air,  before  it  reaches  the  ground.  But  in 
matches  temper,  endurance,  and  quickness  of  move 
ment  count  for  very  much. 

Lawn-tennis,  in  one  form  or  another,  has  been  played  for 
many  centuries  out-of-doors.  The  present  variety  of  th» 
game  was  first  introduced,  in  %  form  which  was  soon  shown 
to  be  impracticable,  about  the  year  1874.  It  was  then  taken 
up  by  the  All  England  Club  at  Wimbledon,  who  in  1877  re- 
modelled the  size  and  shape  of  the  court,  and  the  laws,  and 
altered  the  system  of  scoring  to  that  which  obtains  in  tha 
parent  game.  Thereupon,  with  the  consent  of  the  M  C  C. 
at  Lord's,  who  lent  the  authority  of  their  name  to  the 
movement,  the  code  of  laws  which  now  prevails,  and  hai 
been  occasionally  amended  only  in  a  few  details,  was  pro- 
mulgated by  the  All  England  Club.  The  championship  of 
the  game,  which  is  open  to  gentlemen  amateurs  only,  was 
instituted  at  Wimbledon  by  the  A.  E  C.  in  1877.  A  lady  * 
championship  and  a  championship  for  pairs  (genthmenl 
have  also  been  instituted,  and  are  annually  competed  for  on 
the  grounds  of  the  A.  E  C  at  Wimbledon.  Lawn-tennis, 
in  the  short  time  which  has  elapsed  since  its  introduc- 
tion, has  achieved  immense  popularity.  Prize-meetinp 
are  held  annually  at  Bath, Cheltenham,  Dublin,  Edinburgh, 
Manchester,  Liverpool,  and  many  other  places  in  the  United 
Kingdom ;  the  game  is  also  played  with  as  great  enthusiasm 
in  the  United  States,  Canada,  Australia,  and  India.  In  all 
those  countries  prise-meetings  are  held  and  championship 


Laws.1 
Single-  Handed  Game. 
1.  For  the  single-handed  game  the  court  la  27  feet  In  width  and 
78  feet  in  length.  It  la  divided  across  the  middle  by  a  net.  the 
ends  of  which  are  attached  to  the  tops  of  two  posts  A  and  A  <«« 
Fig.  1).  which  stand  three  feet  outside  the  court  on  each  OSS 
The  height  of  the  net  Is  3  feet  6  inches  at  the  posts  and  3  feet  at 
the  centre.  At  each  end  of  the  court,  parallel  to  the  net.  and  at 
a  distance  of  8»  feet  from  it,  are  drawn  the  base  lines  CD  an  l 
EF.  the  extremities  of  which  are  connected  by  the  side  liDt*  i  K 
and  DF  Half-way  between  the  aide  lines,  and  parallel  to  tbrtn, 
is  drawn  the  half-court  line  OH,  dividing  the  apace  on  each  i* 
of  the  net  Into  two  equal  parts,  called  the  right  and  left  court* 
On  each  side  of  the  net,  at  a  distance  of  21  feet  from  it,  and  par- 
allel to  it,  are  drawn  the  service  lines  XX  and  YY. 

of  the  All 
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i  than  2|  Inches  nor  more  than  2,% 
-w  than  l(  ox.  nor  more  than  2  ox. 


i  alter- 


1  The  ball*  ahall  be  not  lea 
laches  In  diameter,  and  not  1< 
in  »elgbt 

X  In  matches  where  umpire*  are  appointed  their  decision  shall 
be  final  |  bat  where  a  referee  Is  appointed  an  appeal  shall  lie  to 
Mm  from  the  decision  of  an  umpire  on  a  question  of  law. 

4.  The  choice  of  »idea  and  the  right  of  serving  during  the  first 
lame  ihall  be  decided  by  toaa.  provided  that,  If  the  winner  of  the 
um  choose  the  right  to  serve,  the  other  player  shall  %ave  the 
choice  of  sides,  and  vice  verm. 

5.  The  players  shall  stand  on  opposite  sides  of  the  net.  The 
player  who  first  deliver*  the  ball  shall  be  called  the  server,  the 
other  the  striker-out. 

1  At  the  end  of  the  first  game  the  striker-out  ahall  bi 
server  and  the  server  shall  become  striker-out :  and  soon 
nstejy  In  the  subsequent  games  of  the  set. 

T  The  server  shall  stand  with  one  foot  beyond  (i.e.,  further  from 
the  net  than)  the  base  line,  and  with  the  other  foot  upon  the  base 
line,  and  shall  deliver  the  service  from  the  right  and  left  court* 
alternately,  beginning  from  the  right. 

I  The  ball  served  inust  drop  within  the  service  line,  half-court 
line,  and  side  line  of  the  court  which  is  diagonally  opposite  to 
that  from  which  It  was  served,  or  upon  any  such  line. 

*,  It  is  a  fault  If  the  service  be  delivered  from  the  wrong  court, 
or  if  the  server  do  not  aland  as  directed  In  law  7,  or  if  the  ball 
*rted  drop  in  the  net  or  beyond  the  service  line,  or  If  It  drop 
net  of  court  or  In  the  wrong  court ;  it  U  not  a  fault  if  the  servers 
I ■  t  which  is  beyond  the  base  line  do  not  touch  the  ground  at 
the  moment  at  which  the  service  la  delivered. 

14.  A  fault  may  not  be  taken. 

11.  After  a  fault,  the  server  shall  serve  again  from  the  same 
court  from  which  he  served  that  fault,  unless  it  waa  a  fault  be- 
cause served  from  the  wrong  court. 

II  A  fault  may  not  be  claimed  after  the  next  service  ha*  been 
delivered 

IX  The  service  may  not  be  volleyed,  i.e.,  taken  before  it  touches 
the  cround. 

14.  The  server  shall  not  serve  until  the  striker-out  U_  ready. 
If  the  latter  attempt  to  return  the  service  he  shall  be  deemed 
to  be  ready. 

1A.  A  ball  Is  In  play  from  the  moment  at  which  It  is  delivered 
is  service  (unless  a  fault)  until  It  ha*  been  volleyed  by  the  striker- 
out  in  his  first  stroke,  or  has  dropped  In  the  net  or  out  of  court, 
or  hat  touched  either  of  the  players  or  anything  that  he  wears  or 
rarhea.  except  bis  racket  in  the  act  of  striking,  or  ha*  been  struck 
by  either  of  the  players  with  his  racket  more  than  once  consec- 
utively, or  has  been  volleyed  before  It  has  passed  over  the  net,  or 
st  before  it*  first  bound  (except  as  pro- 

e  "second  time  may  have  been 

out  of  court. 

11  It  is  a  let  if  the  ball  served  touch  the  net,  provided  the  ser- 
vice be  otherwise  good,  or  if  a  service  or  fenlt  be  delivered  when 
the  striker-out  is  not  ready,  or  if  either  player  be  prevented  by 
an  accident  beyond  hi*  control  from  serving  or  returning  the  ball 
La  play.  In  case  of  a  let.  the  service  or  stroke  counts  for  nothing, 
and  the  server  shall  serve  again. 

17  It  I*  a  good  return  although  the  ball  touch  the  net,  or,  hav- 
i.K  passed  ouuidc  either  poet,  drop  on  or  within  any  of  the  line* 
which  bound  the  court  Into  which  It  1*  returned. 

is.  The  server  wins  a  stroke  If  the  striker-out  volley  the  ser- 
vice, or  fell  to  return  the  service  or  the  ball  In  play  (except  In 
toe  case  of  a  let),  or  return  the  service  or  ball  In  play  so  that  it 
drop  outside  any  of  the  lines  which  bound  hla  o 
or  otherwise  lose  a  stroke,  a*  provided  by  law  30. 

19.  The  striker-out  wins  a  stroke  If  the  server  serve  two  con- 
secutive faults,  or  fail  to  return  the  ball  in  play  (except  In  the 
ea*»  of  a  let),  or  return  the  ball  In  play  so  that  It  drop  outaide  any 

.orotherwl 


24.  When  a  aeries  of  set*  Is  played,  the  player  who  was  server 
in  the  last  game  of  one  sol  shall  oe  f  ' 


of  the 


!  striker-out  in  the 


Od<U. 


has  failed  to  pas*  o 
Tided  in  law  l7)Tor 
either  side  of  the 


of  the  lines  which  bound  his  opponent's  court, 
*  >troke.  as  provided  by  law  20. 

.u  Either  player  lose*  a  stroke  if  the  ball  in  play  touch  him  or 
anything  that  he  wears  or  carries,  except  his  racket  In  the  act  of 
kinking,  or  if  he  touch  or  strike  the  ball  In  play  with  hla  racket 
more  than  once  consecutively,  or  if  he  touch  the  net  or  any  of  ita 
support*  while  the  ball  1*  in  play,  or  if  he  volley  the  ball  before  it 
bu  passed  the  net 

fl.  On  either  player  winning  hi*  first  stroke,  the  score  la  called 
15  for  that  player :  on  either  player  winning  hi*  second  stroke, 
the  score  is  called  30  for  that  player  ;  on  either  player  winning 
his  third  stroke,  the  score  Is  called  40  for  that  player  ;  and  the 
fourth  stroke  won  by  either  player  I*  scored  game  for  that  player, 
eiocpt  a*  below. 

If  both  players  have  won  three  strokes,  the  score  is  called 
deuce  ;  and  the  next  stroke  won  by  either  player  la  scored 
advantage  for  that  player.  If  the  same  player  win  the  next 
stroke,  he  wins  the  game ;  if  he  lose  the  next  stroke,  the  score 
is  again  railed  deuce  ;  and  so  on  until  either  plaver  win  the 
two  strokes  immediately  following  the  score  of  deuce,  when 
the  game  is  scored  for  that  player. 
2  The  player  who  first  win*  six  games  win*  a  set,  except  as 

If  both  player*  win  five  games,  the  score  la  called  games  all ; 
and  the  next  game  won  by  either  player  " 


Is  scored  ad  van 

e  for  that  player.    If  the  same  player  win  the 

 e,  he  wins  the  set:  if  he  lose  the  next  game,  the 

score  la  again  called  game*  all ,  and  so  on  until  either 
player  win  the  two  games  Immediately  following  the  score 
of  games  all.  when  he  win*  the  set. 


K»me 
it  game. 


Xav  -Player*  may  agree  not  to  play  advantage  set*,  but  to  de- 
ode  the  set  by  one  game  after  arriving  at  the  score  of  games  all. 

a  The  player*  ahall  change  side*  at  the  end  of  every  set ;  but 
lb*  umpire,  on  appeal  from  either  party  before  the  toss  for 
choice,  may  direct  the  players  to  change  side*  at  the  end  of  every 
*arae  if  In  hi*  opinion  either  aide  have  a  distinct  advantage,  ow- 
ing to  the  sun,  wind,  or  any  other  accidental  cause  ;  but,  if  the 
sppeal  be  made  after  a  match  ha*  been  begun,  the  umpire  may 


25.  A  bisque  1*  one  stroke,  which  may  be  claimed  by  the  re- 
ceiver of  the  odds  at  any  time  during  a  set,  except  a*  below. 

A  bisque  may  not  be  taken  after  the  service  baa  been  deliv- 
ered. 

The  server  may  not  take  a  bisque  after  a  fault ;  but  the  striker- 
out  may  do  so. 

26.  One  or  more  bisques  may  be  given  in  augmentation  or  t 
nutlon  of  other  odds. 

27.  Half-fifteen  Is  one  stroke  given  at  the  beginning  of  the 
ond  and  every  subsequent  alternate  game  of  a  set. 

28.  Fifteen  is  one  stroke  given  at  the  beginning  of  every  game 
of  a  set 

29.  Half-thirty  1*  one  stroke  given  at  the  beginning  of  the  first 
game,  two  strokes  at  the  beginning  of  the  second  game ;  and  so 
on,  alternately,  in  all  the  subsequent  games  of  a  set. 

90.  Thirty  la  two  strokes  given  at  the  beginning  of  every  game 
of  a  set. 

81.  Half  forty  la  two  strokes  given  at  the  beginning  of  the  first 
game,  three  stroke*  at  the  beginning  of  the  second  game ;  and 
so  on,  alternately.  In  all  the  subsequent  games  of  a  set. 

32.  Forty  Is  three  strokes  given  at  the  beginning  of  every  game 
of  a  set 

33.  Half-court :  the  players  having  agreed  into  which  court  the 
giver  of  the  odd*  shall  play,  the  latter  loses  a  stroke  If  the  ball, 
returned  by  him.  drop  outaide  any  of  the  line*  which  bound  that 
court. 


34.  The  above  laws  shall  apply  to  the  three-handed  and  four- 
handed  games,  except  as  below. 

3ft.  For  the  three-handed  and  four-handed  games  the  court  la 
3fi  feet  in  width.  Within  the  side  lines,  at  a  distance  of  4)  feet 
from  them,  and  parallel  to  them,  are  drawn  the  service  aide  lines 
IK  and  LM.  The  service  lines  are  not  drown  beyond  the  polnta 
I,  L,  K,  and  M,  towards  the  side  lines.  In  other 
court  la  similar  to  that  which  is  described  In  law  1. 

88.  In  the  three-handed  game  the  single  playe 
every  alternate  game. 

37.  In  the  four-handed  game  the  pair  who  have  the  right  to 
serve  in  the  first  game  may  decide  which  partner  shall  do  so,  and 
the  opposing  pair  may  decide  similarly  for  the  second  game. 
The  partner  of  the  player  who  served  in  the  first  game  shall 
serve  in  the  third  :  and  the  partner  of  the  player  who  served  In 
the  second  game  shall  serve  in  the  fourth  ;  and  so  on  in  the  same 
order  In  all  the  subsequent  game*  of  a  set. 

38.  The  player*  shall  take  the  service  alternately  throughout 
each  game.  No  player  shall  recelveor  return  a  service  delivered 
to  his  partner.  The  order  of  service  and  of  striklng-out  once  ar- 
ranged shall  not  be  altered,  nor  shall  the  strikers-out  change 
court*  to  receive  the  service,  before  the  end  of  the  set. 

39.  The  ball  served  must  drop  within  the  service  line,  half- 
court  line,  and  service  side  line  of  the  court  which  Is  diagonally 
opposite  to  that  from  which  it  waa  served,  or  upon  any  such  line. 

4U  It  I*  a  feult  If  the  ball  served  do  not  drop  a*  provided  In 
law  80,  or  If  It  touch  the  server's  partner  or  anything  that  be 
wears  or  carries. 

41.  If  a  player  serve  out  of  his  turn,  the  umpire,  a*  soon  as  the 
mistake  Is  discovered  by  himself  or  by  one  of  the  players,  shall 
direct  the  player  to  serve  who  ought  to  have  served ;  but  all 
strokes  scored  and  any  feult  served  before  such  discovery  shall 
be  reckoned.  If  a  game  ahall  have  been  completed  before  such 
discovery,  then  the  service  in  the  next  alternate  game  shall  be 
delivered  by  the  partner  of  the  player  who  served  out  of  his  turn ; 
and  so  on  In  regular  rotation.  (J.  ha*.) 

TENT.  A  tent  is  a  portable  habitation  or  place  of 
shelter  consisting  in  ita  simplest  form  of  a  covering  of 
Borne  textile  substance  stretched  over  a  framework 
of  cords  and  poles,  or  of  wooden  rods,  and  fastened 
tightly  to  the  ground  by  pegs.  Throughout  the  greater 
part  of  the  interior  of  Asia  the  pastoral  tribes  have 
of  necessity  ever  been  dwellers  in  tents,— the  scantineaa 
of  water,  the  consequent  frequent  failure  of  herb 
and  the  violent  extremes  of  seasons  compelling  a 
dering  life.  Tents  have  also  been  used  in  all  ages  by 
armies  in  campaign.  In  ancient  Assyrian  sculptures 
discovered  by  Layard  at  Nineveh  the  forms  of  tent 
and  tent  furnishings  are  similar  to  those  which  still 
prevail  in  the  East,  and  it  appears  that  then  as  now  it 
was  a  custom  to  pitch  tents  within  the  walls  of  a 
city.  The  ordinary  family  tent  of  the  Arab  nomads 
of  modem  times  is  a  comparatively  spacious  ridged 
structure,  averaging  from  20  to  25  feet  in  length,  but 
sometimes  reaching  as  much  as  40  feet.  Its  covering 
consists  of  a  thick  felt  of  black  goat  hair  (cp.Cant  i.  5), 
or  sometimes  of  alternate  stripes  of  black  and  white 
disposed  horizontally.  The  ridge  or  roof  is  supported 
I  by  nine  poles  (atcamid)  disposed  in  sets  of  three,  the 
central  set  being  loftier  than  those  at  each  end,  whereby 
a  slope  outward  is  formed  which  helps  to  carry  off  rain. 
The  average  height  inside  at  the  centre  is  7  feet  and  at 
|  the  sides  5  feet,  and  the  cloths  at  the  side  are  so  at- 
i  tached  that  they  can  easily  be  removed,  the  sheltered 
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end  being  always  kept  open.  Internally  the  tent  is 
bc  pa  rated  by  a  partition  into  two  sections,  that  reserved 
for  the  women  containing  the  cooking  utensils  and  food. 
The  jourt  or  tent  of  the  Kirghiz  of  Central  Asia  is  a 
very  capacious  and  substantial  structure,  consisting  of 
•  wooden  frame  for  sides,  radiating  ribs  for  roof,  and 
a  wooden  door.  The  sides  are  made  up  of  sections  of 
laths,  which  expand  and  contract  in  lozenges,  on  the 
principle  of  lazy  tongs,  and  to  their  upper  extremities 
ribs  are  lashed  at  regular  intervals.  Over  this  frame- 
work a  heavy  covering  of  felt  is  thrown,  which  is  either 
weighted  down  with  stones  or,  when  necessary,  stitched 
together. 

In  Western  countries  tents  are  used  chiefly  in  mili- 
tary encampments,  by  travellers  and  explorers,  and  for 
temporary  ceremonial  occasions  and  public  gatherings. 
The  material  of  which  they  are  composed  is  commonly 
a  light  linen  canvas  or  navy  duck  ;  but  for  tents  of 
small  size  Btout  cotton  canvas  is  employed,  being  light, 
strong,  clastic,  and  sufficiently  waterproof.  These  tents 
vary  in  size  from  a  low- pitched  covering,  under  which 
a  couple  of  men  can  with  difficulty  creep,  up  to  spa- 
cious marquees, in  which  horticultural  and  agricultural 
shows  are  held,  and  which  can  accommodate  thousands 
of  persons. 

The  marquee  is  distinguished  from  the  tent  by  being  a 
ridged  structure,  devoted  to  show  and  social  uses;  bnt  the 
humblest  tent  marie — the  leiUe  d'abri  or  shelter  tent  of  the 
French  army — is  also  ridged  in  form.   The  tente  d'abri  af- 
fords sleeping  accommodation  for  six  men,  and  consists  of 
a  rope  stretched  over  three  low  poles  and  fixed  into  the 
ground.    Four  separate  squares  of  canvas  buttoned  together 
are  thrown  over  the  rope  and  pegged  to  the  ground  on  each 
side  so  as  to  form  a  low  ridge.    Two  other  squares  are  used 
for  covering  the  ends,  being  thrown  over  the  slanting  ropo 
ends  by  which  the  poles  are  pegged  to  the  ground.  Each 
of  the  six  men  using  the  tent  carries  one  of  the  squares  of 
canvas  besides  his  quota  of  the  poles,  rope,  and  pegs.  The 
Gypsies  and  travelling  tinkers  of  England  have  an  equally 
unpretentious  tent,  which  consists  of  a  framework  of  hazel 
rods  bent  so  as  to  form  a  series  of  low  ridges,  the  ends  being 
■tuck  into  the  ground,  and  over  this  frame  blankets  or  other 
eoveringg  are  thrown  and  pegged  down.   The  simplest,  but 
at  the  same  time  the  least  convenient,  of  ordinary  tenU  is 
the  conical,  consisting  of  a  central  pole  with  ropes  and  canvas 
radiating  from  it  in  an  unbroken  slope  to  the  ground.  This 
form,  however,  covers  much  ground  in  proportion  to  the 
accommodation  it  affords,  aa  the  space  round  the  circum- 
ference is  of  little  value.   A  tent,  therefore,  which  has  sides 
or  a  fall  is  a  much  more  convenient  structure.   The  coun- 
terpart of  the  oonical  is  the  pyramidal  tent,  the  four  equal 
"  i  sloping  to  the  ground  ;  and  this  form  with  a  fall  or 
makes  the  square  tent,  which  is  both  convenient  in 
i  and  firm  in  structure.   Small  tenta  are  also  made, 
le  Arab  form,  with  a  central  pole  and  two 
poles.    In  the  umbrella  tent  the  roof  is  sup- 
ra set  of  ribs  which  radiate  from  the  pole,  precisely 
\  of  an  umbrella  spread  out  from  the  stick.  In 
the  balloon  expansion  tent,  invented  in  1877  by  Captain 
Nowburgh  Htewart,  R.N.,  the  use  of  tent  pole,  pegs,  and 
ropes  is  entirely  avoided,  the  canvas  being  supported  by 
light  ribs  of  elastic  wood  resting  on  the  ground,  and  the 
structure  is  kept  taut  by  hauling  ropes  descending  from  the 
apex  and  secured  by  a  holdfast  driven  into  the  ground. 
When  from  the  nature  of  the  surface  such  fastening  cannot 
be  obtained,  a  heavy  weight  of  any  kind  hung  to  the  haul- 
ing rope  is  sufficient  to  moor  the  tent,  and  except  in  stormy 
weather  the  weight  may  be  hung  high  up,  thus  leaving  the 
whole  interior  of  the  tent  clear.    As  further  provision 
agaiust  stress  of  weather  there  are  four  iron  holdfasts  at 
the  sides,  which  may  be  skewered  into  the  ground  by  long 
iron  pins.    Captain  Stewart  claims  that  his  tent  possesses 
much  greater  stability  and  capacity  than  the  ordinary  army 
tent,  that  it  is  much  more  easily  and  expeditiously  pitched 
and  taken  down,  and  that  it  is  very  much  lighter.    In  the 
latter  important  respect  he  calculates  that  by  the  adaption 
of  his  pattern  a  regiment  at  present  carrying  eighty  tenta 
of  the  Indian  service  pattern  would  save  no  leas  than  twenty 
tons  of  transport. 

TEPLITZ,  or  Toplitz,  one  of  the  most  frequented 
watering-places  in  the  north  of  Bohemia,  is  pictur- 
esquely situated  about  30  miles  south  of  Dresden,  in 
the  plain  of  the  Biela.  which  separates  the  Erzgebirge 
from  the  Bohemian  Mittelgcbirgc.  The 


of  the  little  town  centres  in  the  bathing  season,  which 
reaches  its  height  in  August ;  and  the  arrangements 
for  the  convenience  and  amusement  of  visitor*  are  very 
complete.  There  is  a  large  curhaus.  and  numerons 
handsome  bath-houses  are  situated  both  in  Teplitx  and 
in  the  immediately  adjoining  village  of  Schonau.  The 
environ!  are  laid  out  m  pretty  and  shady  gardens  and 
promenades,  the  finest  bei  ng  in  the  park  which 
surrounds  the  chateau  of  Prince  Clary,  the  supe- 
rior of  the  town.  The  other  chief  buildings  are  the 
Roman  Catholic  and  Protestant  churches,  the  Jewish 

Kiagogue  with  a  conspicuous  dome,  and  the  theatre, 
e  saline-alkaline  springs  of  Teplitx,  ten  to  twelve  in 
number,  ranging  in  temperature  from  90°  to  117°Fahr., 
are  classed  among  what  are  called  "indifferent"  waters. 
Used  until  lately  almost  exclusively  for  bathing,  they 
are  prescribed  for  gout,  rheumatism,  and  some  scrofu- 
lous affections,  and  their  reputed  efficacy  in  alleviating 
the  effects  of  gun-shot  wounds  had  gained  for  Teplitt 
the  sobriquet  of  "  the  warriors'  bath.  '  Military  baths 
are  maintained  in  the  town  by  the  Governments  of 
Austria,  Prussia,  and  Saxony,  and  there  are  also  bath- 
houses for  the  poor.  Teplitx  is  much  visited  for  the 
after-cure,  after  Carlsbad  and  similar  snas.  The  num- 
ber of  patients  in  1883  was  6000  and  the  passing  vis- 
itors were  almost  as  numerous.  The  presence  of  a  bed 
of  lignite  in  the  neighborhood  has  encouraged  the 
industrial  development  of  Teplits,  which  carries  on 
manufactures  of  cotton  and  wooflen  goods,  india-rubber, 
chemicals,  hardware,  etc.  In  1880  the  united  popu- 
lation of  Teplitz  and  Schonau  was  16,750. 


The  thermal  springs  arc  fabled  to  have  been 
as  early  as  7G2,  but  the  first  authentic  mention  of  the  baths 
occurs  in  the  16th  centary.   The  town  is  i 
12th  centary,  the  name  being  derived  from  a  I 


meaning  "  warm  bath."  Teplitx  figures  in  the  history  of 
Wallcnstein.  and  is  also  interesting  aa  the  spot  where  the 
monarchs  of  Austria,  Russia,  and  Prussia  first  signed  the 
triple  alliance  against  Napoleon  in  1813.    It  is  a  curioc* 


triple  alliance  against  Napoleon  in  1813.  It  is  a 
fact  that  on  the  day  of  the  earthquake  at  Lisbon  (1st  Novem- 
ber, 1756)  the  main  spring  at  Teplitc  ceased  to  flow  forsom* 
minutes. 

TERAMO.  a  town  of  Italy,  capital  of  the  province 
of  Teramo  (formerly  Abruzzo  Ulterioro  I.)  and  an 
episcopal  see,  stands  on  the  left  bank  of  the  Tordino 
where  it  is  joined  by  the  Veszola,  12  miles  from  the 
coast  and  876  feet  above  sea-level.  It  is  connected  by 
a  branch  line  with  Giulianova  on  the  railway  from 
Ancona  to  Brindisi.  The  picturesque  valley  of  the 
Tordino  is  here  dominated  by  the-  peaks  of  the  Gran 
Sasso  d' Italia  (9522  feet).  The  town  is  traversed  by 
one  straight  wide  street  with  large  houses,  but  for  the 
most  part  it  consists  of  narrow  dirty  lanes ;  the  mod- 
ern suburbs  are  good.  The  cathedral  (1317-55)  has 
been  greatly  modernized  ;  the  church  of  San  Agostmo 
is  in  the  later  Gothio  style.  The  antiquities  include 
remains  of  a  gateway,  a  theatre,  and  baths,  as  well  as 
numerous  inscriptions.  There  are  manufactures  of 
wool  and  silk,  and  of  straw  hats  and  pottery.  The 
population  of  the  town  in  1881  was  8634,  with  its 
suburbs  13,988  (commune,  20,309). 

Teramo  is  the  ancient  foteramna  Prtttuiiana,  capital  of  the 
Prsatutii.  In  the  Middle  Ages  it  was  known  as  Aprutinm 
(whence  Abruszo) ;  the  intermediate  form  of  the  pnaent 
name  was  Teramne. 

TERAPHIM  (p'pirO,  *  Hebrew  word  found  only 
in  the  plural,  which  the  Authorized  Version  some- 
times simply  transcribes  (Judges  xvii.  5,  xviii.  14*?.; 
Hosea  iii.  4),  but  elsewhere  translates  by  ''  images 
(Gen.  xxxi.  19  and  often  elsewhere),  "image  "  (1  Sam. 
xix.  13),  "idols"  (Zech.  x.  2),  "idolatry;*  (1  Sam. 
xv.  23).  The  etymology  of  the  word  is  quite  obscure 
(see  Gesenius,  Thttaurus,  p.  1519  *o.).  but  it  appears 
that  the  teraphim  were  a  kind  of  idols  (Gen.  xxxi.  30), 
with  something  of  a  human  figure  (1  Sam.  xix.  13); 
and,  though  their  use  was  condemned  by  the  prophet* 
(1  Sam.  xv.  23  ;  cp.  2  Kings  xxiii.  24),  they  were 
long  commonly  used  in  popular  worship,  both  <* 
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which  finds  so  large  a  place  in  Dutch  art. 
wall  drawn  and  expressive  in  attitude; 
dear  and  rich ;  but  his  best  skill  lies  in 


(i  Sam  xix.  13,  in  the  house  of  David  and  Michal) 
and  public  (Judges  xviii.).  They  are  associated  with 
the  ephod,  whicn  in  this  connection  seems  to  mean  a 
plated  image,  and  Hosea  speaks  of  ephod  and  tera- 
phim as  essential  elements  id  the  religious  usages  of 
northern  Israel.  Like  the  ephod,  they  were  specially 
associated  with  divination,  and  in  particular  with  the 
sacred  lot  (Zech.  z.  2;  Exek.  xxi.  21  [26]).  Prom 
the  last  passage  it  appears  that  teraphim  were  used  by 
the  Babylonians  as  well  as  by  the  Hebrews.  These 
statements  and  references  cover  all  that  is  known 
about  the  teraphim  ;  the  fables  of  the  rabbins  are 
collected  in  Buxtorf,  Lex.  Talmud.,  2660  aq. 

TERBURG,  Gerard  (1608-1681),  subject  painter, 
was  born  in  1608,  at  Zwolle,  in  the  province  of  Over- 
yssel,  Holland.  His  father,  also  an  artist,  sent  him 
to  study  in  Rome,  where  he  adopted  a  style  distin- 
guished by  great  finish  and  accuracy.  He  practiced 
for  a  time  in  Paiis  with  much  success,  visited  Eng- 
land, it  is  said,  and  then  returned  to  Holland.  In 
1648  he  was  at  Miinster  during  the  meeting  of  the 
congress  which  ratified  the  treaty  of  peace  between 
the  Spaniards  and  the  Dutch,  and  executed  his  cele- 
brated little  picture,  painted  upon  copper  of  the 
assembled  plenipotentiaries, — a  work  which,  along 
with  the  Guitar  Lesson,  now  represents  the  master  in 
the  national  collection  in  London.  At  this  time  Ter- 
burg  was  invited  to  visit  Madrid,  where  he  received 
employment  and  the  honor  of  knighthood  from  Philip 
IV.  It  is  said  that,  in  consequence  of  an  intrigue,  he 
was  obliged  to  return  to  Holland.  He  seems  to  have 
resided  for  a  time  in  Haarlem  ;  but  he  finally  settled 
in  Deyenter,  where  he  became  a  member  of  the  town 
council,  as  which  he  appears  in  the  portrait  now  in  the 
gallery  of  The  Hague.    He  died  at  Deventer  in  1681. 

Terburg  >s  excellent  as  a  portrait  painter,  but  still  greater 
*s  a  painter  of  genre  subjects.  He  depicts  with  admirable 
troth  the  life  of  the  wealthy  and  cultured  classes  of  his 
time,  and  bis  work  is  free  from  any  touch  of  the  grossnens 

His  figures  arc 
his  coloring  is 
his  unequalled 

rendering  of  texture  in  draperies,  which  is  seen  to  advan- 
tage in  snch  pictures  as  the  Letter  in  the  Dutch  royal  col- 
Lsctiou,  and  in  the  Paternal  Advice  (known  as  the  Satin 
Gown) — engraved  by  Wille — which  exists  in  various  repe- 
titions at  Berlin  and  Amsterdam,  and  in  the  Bridge  water 
Qallery.  Terburg'a  works  are  rare;  only  about  eighty 
have  been  catalogued. 

TERCEIRA.   See  Azores  vol.  iii.  p.  149. 

TEREDO,  a  genus  of  Lamellibranchiate  Mottusca, 
of  the  order  uornua,  sub-order  Sinupallia,  family 
Pholitdacea  (see  Mollusca,  vol  xvi.  p.  713.)  The 
animals  included  in  this  genus  are  commonly  known 
as  "ship-worms,"  and  are  notorious  for  the  destruc- 
tion which  they  cause  in  ships'  timbers,  the  wood- 
work of  harbors,  and  piles  or  other  wood  immersed 
for  a  long  period  in  the  sea.  They  inhabit  long  cylin- 
drical holes,  which  they  excavate  in  the  wood,  and 
usually  occur  in  great  numbers,  crowded  together  so 
that  often  only  a  very  thin  film  remains  between  the 
adjacent  burrows.  Each  burrow  is  lined  with  a  layer 
of  calcareous  substance  secreted  by  the  mollusc ;  this 
lining  is  not  usually  complete,  but  stops  short  a  little 
distance  from  the  inner  end  of  the  burrow,  where  the 
boring  process  continues  to  take  place.  In  some  bur- 
rows, however,  the  lining  is  complete,  either  because 
the  animal  has  reached  its  full  size  or  because  some 
cause  prevents  it  continuing  its  tunnel  ;  in  such  cases 
the  calcareous  tube  has  a  hemispherical  termination. 
The  burrows  are  usually  driven  in  the  direction  of  the 
grain  of  the  wood,  but  not  invariably  so.  When  a 
knot  or  nail  or  the  tube  of  a  neighbor  is  reached,  the 
course  of  the  burrow  is  altered  so  as  to  bend  round 
the  obstruction.  One  burrow  is  never  found  to  break 
into  another. 

The  adult  Teredo,  when  removed  from  its  burrow 
and  calcareous  tube,  is  from  a  few  inches  to  3  feet  in 
length,  according  to  the  species  to  which  it  belongs, 


and  is  cylindrical  and  worm-like  in  appearance.  The 
anterior  end,  which  lies  at  the  bottom  of  the  burrow, 
is  somewhat  enlarged  and  bears  a  pair  of  shells  or 
valves,  which  are  not  connected  by  the  usual  liga- 
ment, but  are  widely  separated  dorsally.  The  valves 
are  triangular  in  shape  and  very  concave  on  the  side 
which  is  in  contact  with  the  animal.  In  front  their 
edges  are  widely  separated,  and  the  mantle  tube, 
which  is  elsewhere  closed,  has  here  a  slight  median 
aperture,  through  which  the  short  sucker-like  foot 
can  be  protruded.  The  next  portion  of  the  body  be- 
hind the  shell-bearing  part  is  naked,  except  for  the 
shelly  lining  of  the  burrow,  which  is  secreted  by  this 
part.  Anteriorly  this  portion  contains  part  of  the 
body  proper;  posteriorly  it  forms  a  tube  divided  inter- 
nally by  a  horizontal  partition  into  two  chambers.  In 
the!  ower  chamber  arc  the  elongated  gill  plates,  which 


have  the  typical  lamellibranchiate  structure.  In  the 
upper  chamber  anteriorly  is  the  rectum.  A  thick 
muscular  ring  terminates  this  region  of  the  body,  and 
bears  two  calcareous  plates  shaped  like  spades  or 
battledores.  The  expanded  parts  of  these  plates  are 
free  and  project  backwards  ;  the  handle  is  fixed  in  a 
deep  socket  or  pit  lined  by  epidermis.  These  calca- 
reous plates  are  called  pallets  (Fr.  palmulct).  Behind 
the  pallets  the  tubular  body  bifurcates,  forming  two 
siphons  similar  to  those  of  other  Lamellibranchs  ;  the 
siphons  can  be  contracted  or  expanded  within  wide 
limits  of  length.  The  principal  organs  of  the  body — 
stomach,  heart,  generative  organs,  and  nephridia — are 
situated  in  the  anterior  part  of  the  body,  forming  a 
visceral  mass,  which  extends  some  distance  behind  the 
valves.  The  heart  is  above  the  intestine  and  not  per- 
forated by  it.  The  two  valves  are  connected  by  an 
anterior  adductor  muscle. 


posterior  adductor.  According  to  Quatrefages,  it  is  a  i 
cular  band  passing  transversely  between  the  handles  of  the 
pallets.  His  discussion  of  this  point  is  connected  with  an- 
other, namely,  the  nature  of  the  long  tubular  portion  of 
the  body  behind  the  valves.  Deshayes  limits  the  extent 
of  the  mantle  to  the  part  covered  by  the  shell,  and  considers 
all  the  rest  of  the  animal  as  formed  by  the  siphons ;  the 
branch  i«e  and  part  of  the  other  viscera  in  this  view  are 
contained  in  the  siphons.  Quatrefagee  argues  that  the 
siphons  commence  at  the  point  where  their  retractor  mus- 
cles are  inserted,  namely,  at  the  muscular  ring  correspond- 
ing to  the  pallets.  This  reasoning  is  plsnsible ;  but  it  is 
difficult  to  accept  the  view  that  the  retractor  muscles  of  the 
siphons  and  the  posterior  adductor  muscle  are  so  closely 
connected  as  Quatrefagee  thinks;  in  other  Assays  the  re- 
tractors of  the  siphons  and  the  posterior  adductor  are  dis- 
tinct and  separate.  Deshayes  believes  that  the  single  ad- 
ductor between  the  valves  results  from  the  fusion  of  the  two 
muscles  usually  separate.  Jeffreys  believes  that  the  \ 
rlor  adductor  is  really  present  between  the  posterior  \ 
of  the  valves ;  but  the  opinion  of  a  concbologist  on  a  ques- 
tion of  morphology  is  not  of  very  great  weight.  In  other 
Imrmya  the  visceral  (parieto -splanchnic)  ganglia  are  attached 
to  the  ventral  surface  of  the  posterior  adductor.  In  Teredo 
these  ganglia  are  situated  at  the  posterior  end  of  the  body 
proper,  some  distance  behind  the  shells,  and  immediately 
behind  the  generative  organ.  It  is  here  probably  that  the 
rudiment  of  the  posterior  adductor,  if  it  exists,  is  to  be 
sought ;  or,  if  it  does  not  exist,  it  is  here  that  it  originally 
was  placed. 

It  is  evident  that  the  anatomy  of  Teredo  has  not  yet  bee  a 
investigated  from  the  point  of  view  of  modern  morphology; 
but  as  far  as  can  be  judged  at  present  the  body  proper  ex- 
tends back  some  distance  behind  the  shells,  to  the  posterior 
limit  of  the  visceral  mass.  The  part  between  this  and  the 
pallets  is  a  tubular  prolongation  of  the  mantle  chamber 
containing  the  extended  gill  lamina?,  and  beyond  the  pallets 
are  the  separate  siphons.  Besides  the  visceral  ganglia  a 
cerebral  and  a  pedal  pair  are  present.  The  stomach  is  pro- 
vided with  a  large  crystalline  style.  The  function  of  the 
pallets  is  to  form  an  operculum  to  the  calcareous  tube  when 
the  siphons  are  withdrawn  into  it.  In  some  species  the  ex- 
ternal or  narrower  end  of  the  calcareous  tube  is  provided 
with  transverse  lamina;  projecting  Into  the  lumen ;  and  ia 
some  the  external  aperture  ia  divided  by  a  horizontal  parti- 
tion into  two,  one  for  each  siphon. 
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The  Teredo,  according  to  Quatrefages,  is  dioecious,  though 
Gwyn  Jeffreys  believes  it  to  be  hermaphrodite.  As  in  the 
case  of  the  oyster,  the  ova  are  retained  in  the  branchial 
chamber  during  the  early  stages  of  their  development.  The 
segmentation  of  the  ovum  is  unequal,  and  leads  to  the 
formation  of  a  gastrula  by  cpibole.  By  the  growth  of  a 
preoral  lobe  provided  with  a  ring  of  cilia,  and  by  the  forma- 
tion of  a  month  and  an  anus,  the  trochoephere  stage  it 
reached.  A  pair  of  thin  shellB  then  appear  on  the  sides  of 
the  larva,  connected  by  a  hinge  on  the  dorsal  median  line, 
and  the  foot  grows  out  between  mouth  and  anus.  By  the 
tjme  the  larvm  "swarm,"  or  leave  the  branchial  cavity  of 
the  parent  to  live  for  a  time  as  free-swimming  pelagic  larvie, 
the  valves  of  the  shell  have  grown  so  large  as  to  cover  the 
whole  of  the  body  when  the  velum  is  retracted ;  the  foot  is 
also  long,  cylindrical,  and  flexible,  and  can  be  protruded  far 
beyond  the  shell.  The  valves  of  the  shell  at  this  stage  are 
hemispherical  in  shape,  so  that  the  whole  larva  when  its 
organs  are  retracted  is  contained  in  a  globular  case. 

Concerning  the  later  changes  of  the  larva  and  the  method 
by  which  it  bores  into  wood  nothing  or  little  is  known  from 
direct  observation.  Much  has  been  written  about  the  boring 
of  this  and  other  marine  animals,  but  even  yet  the  matter 
cannot  be  said  to  be  satisfactorily  elucidated.  Osier,  in  a 
paper  in  PhiL  Trans.,  1826,  argued  that  the  Teredo  bores  by 
means  of  its  shells,  Axing  itself  by  the  surface  of  the  foot, 
which  it  uses  as  a  sucker,  and  then  rasping  the  wood  with 
the  rough  front  edges  of  the  shell-valves.  This  view  was 
founded  on  the  similarity  of  the  arrangement  of  the  shells 
and  muscles  in  Teredo  to  those  occurring  in  Photos,  in  which 
the  method  of  boring  described  was  actually  observed.  W. 
Thompson,  in  a  paper  in  the  Edinb.  New  Phil.  Joum.,  1835, 
supported  the  view  that  the  excavation  is  dne  to  the  action 
of  a  solvent  secreted  from  the  surface  of  the  animal.  Al- 
bany Hancock,  again  ( Ann.  and  Mag.  Nat.  Hist.,  vol.  xv.), 
thinks  that  the  excavating  power  of  Teredo  is  due  to  silicious 
particles  embedded  in  the  anterior  portion  of  the  integu- 
ment, in  front  of  the  valves.  But  the  actual  existence  of 
either  silicious  particles  or  acid  secretion  has  been  denied 
by  others.  Jeffreys  believes  that  the  foot  is  the  organ  by 
which  the  animal  burrows.  In  the  larger  number  of  Lamel- 
libranchs  the  foot  is  doubtless  a  burrowing  organ,  and  it  is 
difficult  to  sec  how  the  limpet  hollows  out  the  rock  to  which 
it  is  attached  if  not  by  means  of  the  surface  of  its  foot.  At 
the  same  time  it  is  difficult  to  explain  how  the  soft  muscu- 
lar foot  can  penetrate  into  hard  wood.  The  process  is  of 
course  slow,  and  Jeffreys  supposes  that  particles  are  detached 
one  by  one  from  the  moistened  surface  to  which  the  foot  is 
applied.  Iu  any  case  the  valves  are  covered  by  an  epider- 
mis, which  could  scarcely  be  there  if  they  were  used  in 
burrowing. 

Teredo  grows  and  burrows  at  an  extremely  rapid  rate : 
spawning  takes  place  in  the  spring  and  summer,  and  before 
the  end  of  the  year  the  animals  are  adult  and  their  burrows 

relates  that  at  Guipusooa  (N. 


the  end  of  the  year  the 
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j  when  its  timbers  were 
already  rendered  useless  by  T.  pedieeUata.  How  long  the 
animals  live  is  notaecurately  known,  but  Quatrefages  found 
that  they  nearly  all  perished  in  the  winter.  This  cannot  be 
generally  the  case,  as  the  size  of  the  tubes  varies  so  greatly. 
In  Holland  their  greatest  ravages  are  made  in  July  and 
August  Iron  ships  have  nothing  tofearfrom  their  attacks, 
and  the  copper  sheathing  now  almost  universally  used  pro- 
tects wooden  hulls.  A  great  deal  of  loss  is,  however,  caused 
by  Teredo  in  harbor  works  and  shipping  stages,  and  the  em- 
bankments in  Holland  are  continually  injured  by  it.  The 
most  efficient  protection  is  afforded  by  large-headed  nails 
driven  in  in  close  proximity.  Soaking  wood  in  creosote  is 
not  a  certain  safeguard ;  Jeffreys  found  at  Christian ia  in 
1863  that  a  large  number  of  harbor  piles  previously  soaked 
in  creosote  had  been  completely  destroyed  by  T.  navalis. 
Coal  tar  and  the  silicate  of  lime,  used  for  coating  stonework, 
have  been  suggested  as  protective  coverings,  but  they  do 
not  seem  to  have  been  adequately  tested. 

Species  of  Teredo  occur  in  all  seas.  The  animal  was  known 
to  the  ancients  and  is  mentioned  by  Theophrastus,  Pliny, 
and  Ovid.  In  1715  it  is  mentioned  by  Valisnieri,  in  1720  by 
Deslandes.  In  1733  great  attention  was  drawn  to  it  on  ac- 
count of  the  discovery  that  the  wooden  dykes  of  Holland 
were  lieing  rapidly  destroyed  by  ship-worms,  and  that  the 
country  was  in  danger  of  inundation.  Three  treatises  were 
published  concerning  the  animal,  by  P.  Hassuet,  J.  Rousset, 
and  Godfrey  Sellius.  The  work  of  the  last-named,  which 
wan  the  best,  described  the  anatomy  of  the  creature  and 
showed  that  its  affinities  were  with  bivalve  molluscs.  The 
truth  of  Sellius's  view  was  not  grasped  by  Linnwus,  who 
placed  Teredo  together  with  Berpnla  in  the  genus  Dentalium  ; 
but  its  proper  position  was  re-established  by  Cuvier  and 
Lamarck.  Adanson,  unaware  of  the  work  of  Sellius,  in  1757 


believed  himself  to  be  the  first  to  discover  the  mollaaeaa 
affinities  of  Teredo.  It  will  not  be  necessary  to  give  here  a 
definition  of  the  genus  taken  from  any  systematise ;  it  will 
be  sufficient  to  point  out  that  the  long  cylindrical  body  with 
its  two  small  anterior  polygonal  valves,  the  absence  of  a 
ligament  and  accessory  valves,  the  muscular  ring  into 
which  are  inserted  the  calcareous  pallets,  and  the  continuous 
calcareous  tube  lining  the  hole  bored  by  the  animal  an  the 
diagnostic  features. 

Jeffreys,  in  his  British  OoncKology,  gives  the  following 
species  as  British:  Teredo  norvegiea,  8pengler;  T.  sora/u. 
Linn. ;  T.  pedieeUata.  Quatrefages ;  T,  megotara,  Hanley.  T. 
norvegiea  occurs  chiefly  on  the  west  coast  of  Great  Britain. 
It  was  taken  by  Thompson  at  Portpatrick  in  Wigtownshire, 
and  occurred  in  Jeffreys's  time  in  abundance  at  Milford 
Haven.  This  species  has  been  described  by  Gmelin  and  a 
number  of  British  authors  as  T.  natatit,  Linn.  It  is  distin- 
guished  by  having  the  base  of  the  pallets  simple,  not 
forked,  and  the  tube  semi -con  camera  ted  at  its  narrower 
posterior  end.  The  length  does  not  usually  exceed  a  foot. 
It  is  the  7*.  navium  of  Sellius.  7".  naralii  has  been  identified 
from  the  figures  of  Sellius,  to  which  Linnte.ua  referred; 
Sellius  called  it  T.  marina.  It  occurs  on  all  the  western  and 
southern  coasts  of  Europe,  from  Christian  ia  to  the  Black 
Sea,  and  is  the  species  which  causes  so  much  damage  to  the 
Dutch  embankments.  The  pallets  of  this  species  are  small 
and  forked,  and  the  stalk  ia  cylindrical  The  tube  la  simple 
and  not  chambered  at  its  narrow  end.  T.  pedieeUata  was 
originally  discovered  by  Quatrefages  in  the  Bay  of  Los 
Pasages  on  the  north  coast  of  Spain ;  it  has  also  been  found 
in  the  Channel  Islands,  at  Toulon,  in  Provence,  and  in 
Algeria.  In  T.  megotara  the  tube  is  simple  and  the  pallets 
like  those  of  T.  norvegiea ;  it  occurs  at  Shetland  and  Wick, 
and  also  on  the  western  shore  of  the  Atlantic,  where  its 

i  range  extends  from  Massachusetts  to  South  Carolina.  T. 

!  malleolus,  Turton,  and  T.  bipinnata,  Turton,  belong  to  the 

'  West  Indies,  but  are  often  drifted  in  floating  timber  to  the 
coasts  of  Europe.  Other  occasional  visitants  to  the  British 
shores  are  71  excaraUi,  tripartita,  spatka,fusticulHS,  cutvUiUc,  and 
Jimbriata.  These  were  described  by  Gwyn  Jeffreys  in  Ann. 
and  Mag.  Nat.  Hit.,  1860.  T.  jimbriata  is  stated  to  be  a  native 
of  Vancouver's  Island.  A  kind  of  ship-worm,  the  Nansitm* 
dunlopeiot  Perceval  Wright,  has  been  discovered  in  India, 

|  70  miles  from  the  sea,  in  a  stream  of  perfectly  fresh  water, 
namely,  the  river  Kumar,  one  of  the  branches  of  the  Ganges. 
T.  eoniformis.  Lam.,  is  found  burrowing  in  the  husks  of 
cocoa-nuts  and  other  woody  fruits  floating  in  the  tropical 
seas;  its  tubes  are  extremely  crooked  and  contorted  for 
want  of  space.  Fossil  wood  and  palm-fruits  of  Sheppey  and 
Brabant  are  pierced  in  the  same  way. 

Twenty-four  fossil  species  have  been  recognized  in  the 
Lias  and  succeeding  beds  of  Europe  and  the  United  States. 
The  sub-genus  Teredina,  Lam.,  is  a  fossil  of  the  Eocene  of 
Great  Britain  and  France. 

Literature.— See,  besides  the  work*  already  mentioned,  Godfrey 
Bell i>is,  Historia  Katuralis  Trredinis  sen  Xyltrphagi  Marxni,  1733; 
Adanson.  Itistoire  NatureUe  >tu  Senegal,  Pari*.  1757;  Quatrpfajrea, 
Annate*  de$  Set  Nat.,  1848-W ;  Forbes  and  Hanley,  Brit.  MoCiata. 
1858;  B.  HaUchek.  Kntieiektuno  v.  Teredo;  Arbeiten  au*  dem  ZooL 
Inst.  Wien,  1880  ;  Deshaye*,  MoUusque*  dAlgerU :  Sir  E.  Home, 
"Anatomy  of  Teredo,"  in  PML  Trans.,  vol.  xcvl. :  Frey  and 
Leuckart.  BritrAgt  tur  Kenntnis*  tcirbtiloter  Thirre,  1847 ;  Woodward. 
Manual  o/  Motiusra,  London,  1861.  (J.  T.  C.) 

TEREK  (Rum  Tertkaya  obkut),  a  Russian  govern- 
ment of  Caucasia,  situated  to  the  north  of  the  main 
Caucasus  chain.  It  is  bounded  by  Stavropol  on  the 
N.,  by  the  Caspian  Sea  and  Daghcstan  on  the  E.,  by 
Tiflis  and  Kutais  on  the  S.,  and  by  Tchernotnorsk  and 
Kuban  on  the  W.  It  has  an  area  of  23,548  square 
miles.  From  Mt.  Elburz  to  Kazbek  the  southern 
boundary  coincides  with  the  main  snow-covered  range 
of  the  Caucasus  and  thus  includes  its  highest  peaks; 
further  east  it  follows  a  sinuous  line  so  as  to  embrace 
the  secondary  chains  and  their  ramifications.  Nearly 
one-third  of  the  area  is  occupied  by  hilly  tracts,  the 
remainder  being  undulating  and  flat  land  belonging  to 
the  depression  of  the  TercK  ;  one-half  of  this  last,  oo 
the  left  bank  of  the  river,  is  occupied  by  sandy  deserts, 
salt  clay  steppes,  and  arid  stretches  unsuited  for  culti- 
vation. Granites,  syenites,  dioritee,  and  Palasoioic 
schists  constitute  the  nucleus  of  the  Caucasus  moun- 
tains; Jurassic  and  CretaceouB  formations  rise  to 
great  heights  in  the  secondary  chains  ;  and  a  series  of 
|  Tertiary  formations,  covered  oy  Quaternary  deposit*, 
cover  a  wide  area  in  the  prairies  and  steppes. 
!  group  of  mineral  springs  occurs 
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ia  continental.  The 
tin.  axe  49.6°  Fahr.  at  Pyatigorsk  ( 1850  feet  above  the"  sea 
January  30°,  July  70°)  and  47.7°  at  Vladikavkaz  (2230  ft ; 


23°,  July  69°),  but  frost*  a  few 
uncommon.  The  mountain  slopes 
abundance  of  rain  (37  in.),  but  the  steppes  suffer  much  from 
drought  (rainfall  between  10  and  20  in.).  Nearly  the  whole 
of  the  government  belongs  to  the  drainage  area  of  the 
Terek,  bat  the  northwest  corner  ia  watered  by  the  upper 
tributaries  of  the  Kama.  The  Terek  rises  at  the  height 
of  about  8000  feet  in  the  glaciers  of  the  Kazbek  on  the 
sootbern  slope  of  the  main  chain  of  the  Caucasus,  which  it 
pierces  by  the  Darial  gorge  to  the  south  of  Vladikavkaz 
after  having  received  several  dons  or  streams  (Res,  Guzel, 
Flag,  Ar).  In  53  miles  it  descends  nearly  0000  feet.  A  few 
miles  above  Vladikavkaz  it  is  2068  feet  above  sea-level,  at 
Mozdok  441  feet,  and  it  is  29  feet  below  the  Black  Sea  at 
Kizlyar.  From  Vladikavkaz  it  pursues  a  northeasterly 
direction  before  taking  its  eastward  course ;  it  seems  most 
probable  that  at  a  recent  epoch  (Post-Pliocene)  it  joined 
tbe  Kama  and  perhaps  the  Manytch  instead  of  flowing  into 
the  Caspian.  In  the  lower  part  of  its  course  it  flows  at  a 
higher  level  than  that  of  the  neighboring  plains,  and  is 
kept  in  its  bed  by  dams.  Inundations  are  frequent  and 
cause  great  destruction.  The  delta  begins  at  Dnbovka  (50 
miles  from  the  Caspian),  and  at  this  part  the  river  fre- 
quently changes  its  bed.  The  Old  Terek  is  no  longer  navi- 
gable, the  chief  current  being  directed  northwards  into 
the  New  Terek.  Several  canals  made  by  the  Cossacks  sup- 
ply water  for  the  irrigation  of  the  neighboring  fields.  Its 
chief  tributaries  are  the  Sunja  on  the  right,  and  the 
Tcherekh,  the  Baksan,  and  the  Malka,  in  its  upper  course, 
on  the  left.  The  population  of  the  government  in  1884 
was  615,660;  of  606,500  inhabitants  returned  in  1683,  238,- 
230  were  Little  and  Great  Russians,  1230  Georgians,  18,500 
Armenians,  4300  Germans,  2570  Poles,  4780  Jews,  23,630 
Ossets,  194,480  Tchetchens  and  Ingushis,  72.160  Kabardians, 
9130  mountaineers  of  tbe  Avarian  stem,  25,360  Kumyks, 
1770  Tatars,  6270  Nogais,  2470  Kalmucks,  and  1620  Per- 
sians. Out  of  these  239.500  were  reckoned  as  belonging  to 
the  Greek  Orthodox  Church,  336,460  were  Mussulmans, 
17,730  Gregorian  Armenians,  and  the  remainder  Protes- 
tants. Catholics  and  Jews.  Owing  to  the  great  fertility  of 
tbe  soil  in  the  well-watered  districts,  agriculture  is  the 
chief  occupation.  In  1882,  the  crops,  although  below  the 
average,  yielded  967.000  quarters  of  corn,  268,000  bushelB 
of  potatoes,  6,750,000  gallons  of  wine,  and  tobacco  to  the 
value  of  £18,000  [$87,480].  Cattle  breeding  is  extensively 
carried  on  in  the  steppes,  and  there  were  in  the  same  year 
116,630  horses,  582,800  cattle,  and  1,226,400  sheep;  mur- 
rains, however,  are  frequent,  and  cause  great  loss.  Manu- 
factures occupy  only  3371  persons,  and  their  yearly  pro- 
duction hardly  reaches  £300,000  in  value.  Petty  trades 
are  rapidly  spreading  in  the  villages.  Trade  suffers  from 
want  of  good  roads.  The  railway  from  Russia  to  the  Cau- 
casus has  not  yet  (1887)  got  beyond  Vladikavkaz.  The 
military  and  other  chief  roads  have  an  aggregate  of  only 
1300  miles.  The  exports  are  limited  to  corn,  wine,  cattle, 
aud  some  raw  produce. 

The  government  is  divided  into  six  districts,  the  chief 
towns  of  which,  with  their  populations  in  1883,  were 
Vladikavkaz  (32,340),  the  capital,  Georgievsk  (4250)  Grozny! 
mm,  Kizlyar  (8780),  Mozdok  (8380),  and  Pyatigorsk  (11,- 
120). 

TERENCE.  P.  Terentius  Afer  (185?-159  B.C.) 
holds  a  unique  position  among  Roman  writers.  No 
writer  in  any  literature  has  gained  so  great  a  reputa- 
tion who  has  contented  himself  with  so  limited  a 
function.  He  lays  no  claim  to  the  position  of  an 
original  artist  painting  from  life  or  commenting  on  the 
results  of  his  own  observation.  His  art  has  no  rela- 
tion to  his  own  time  or  to  the  country  in  which  he 
lived.  The  chief  source  of  interest  in  the  fragmentary 
remains  of  Naevius,  Ennius,  Pacuvius,  Accius,  and 
Lucilius  is  their  relation  to  the  national  and  moral 

Sirit  of  the  age  in  which  they  were  written.  Plautus, 
ough,  like  Terence,  he  takes  the  first  Bketch  of  his 
plots,  scenes,  and  characters  from  the  Attic  stage,  is 
jet  a  true  representative  of  his  time,  a  genuine  Ital- 
ian, writing  before  the  genius  of  Italy  had  learned  the 
restraints  of  Greek  art.  The  whole  aim  of  Terence 
*»*  to  present  a  faithful  copy  of  the  life,  manners, 
modes  of  thought  and  expression  which  had  been 
drawn  from  reality  a  century  before  his  time  by  the 
writers  of  the  New  Comedy  of  Athens.  The  nearest 
parallel  to  his  literary  position  may  be  found  in  the 


aim  which  Virgil  puts  before  himself  in  his  Bucolic*. 
He  does  not  seek  in  that  poem  to  draw  Italian  pea- 
sants from  the  life,  but  to  bring  back  the  shepherds 
of  Theocritus  on  Italian  scenes  Yet  the  result 
obtained  by  Virgil  is  different  The  charm  of  his 
pastorals  is  the  Italian  sentiment  which  pervades 
them.  His  shepherds  are  not  the  shepherds  of  Theo- 
critus, nor  are  they  in  any  sense  true  to  life  The  ex- 
traordinary result  obtained  by  Terence  is  that,  while 
he  has  left  no  trace  in  any  of  his  comedies  of  one 
sketching  from  the  life  by  which  he  was  surrounded, 
there  is  perhaps  no  more  truthful,  natural,  and  deli- 
cate delineator  of  human  nature,  in  its  ordinary  and 
more  level  moods,  within  the  whole  range  of  classical 
literature.  His  permanent  position  in  literature  is 
due,  no  doubt,  to  the  art  and  genius  of  Menander, 
whose  creations  he  has  perpetuated,  as  a  fine  engraver 
may  perpetuate  the  spirit  of  a  great  painter  whose 
works  have  perished.  But  no  mere  copyist  or  verbal 
translator  could  have  attained  that  result.  Though 
without  claims  to  creative  originality,  Terence  must 
have  had  not  only  critical  genius,  to  enable  him  fully 
to  appreciate  and  identify  himself  with  his  originals, 
ins  of  a  high  and  pure  type.    The  i 


but  artistic  genius 

portance  of  his  position  in  Roman  literature 
in  this,  that  he  was  the  first  writer  who  set  before 
himself  a  high  ideal  of  artistic  perfection,  and  was  the 
first  to  realize  that  perfection  in  style,  form,  and  con- 
sistency of  conception  and  execution.  Living  in  the 
interval  between  Ennius  and  Lucilius,  whose  original 
force  and  genius  survive  only  in  rude  and  inartistic 
fragments,  he  produced  six  plays,  which  have  not 
only  reached  our  time  in  the  form  in  which  they  were 
given  to  the  world,  bnt  have  been  read  in  the  most 
critical  and  exacting  literary  epochs,  and  still  may  be 
read  without  any  feeling  of  the  need  of  making  allow- 
ance for  the  rudeness  of  a  new  and  undeveloped  art. 

While  his  great  gift  to  Roman  literature  is  that  he 
first  made  it  artistic,  that  he  imparted  to  "  rude 
Latin  in  "  the  sense  of  elegance,  consistency,  and 
moderation,  his  gift  to  the  world  is  that  through  him 
it  possesses  a  living  image  of  the  Greek  society  in  the 
3d  century  B.C.,  presented  in  the  purest  Latin  idiom. 
Yet  Terence  haa  no  affinity  by  birth  either  with  the 
Greek  race  or  with  the  people  of  Latium.  He  was 
more  distinctly  a  foreigner  than  any  of  the  great  clas- 
sical writers  of  Rome.  He  lived  at  the  meeting-point 
of  three  distinct  civilizations, — the  mature,  or  rather 
decaying,  civilization  of  Greece,  of  which  Athens  was 
still  the  centre ;  that  of  Carthage,  which  was  so  soon 
to  pass  away  and  leave  scarcely  any  vestige  of  itself; 
ana  the  nascent  civilization  of  Italy,  in  which  all  other 
modes  were  soon  to  be  absorbed.  Terence  was  by 
birth  a  Phoenician,  and  was  thus  perhaps  a  fitter  me- 
dium of  connection  between  the  genius  of  Greece  and 
that  of  Italy  than  if  he  had  been  a  pure  Greek  or  a 
pure  Italian  ;  just  as  in  modern  times  the  Jewish  type 
of  genius  is  sometimes  found  more  detached  from 
national  peculiarities,  and  thus  more  capable  of  repro- 
ducing a  cosmopolitan  type  of  character  than  the 
genius  of  men  belonging  to  the  other  races  of  Europe. 

Our  knowledge  of  the  life  of  Terence  is  derived 
chiefly  from  a  fragment  of  the  lost  work  of  Suetonius, 
De  Vtris  Illustrious,  preserved  in  the  commentary  of 
Donatus.  Confirmation  of  some  of  the  statements 
contained  in  the  Life  is  obtained  from  later  writers  and 
speakers,  and  also  from  the  prologues  to  the  different 
plays,  which  at  the  same  time  throw  light  on  the 
literary  and  personal  relations  of  the  poet  These 
prologues  were  among  the  original  sources  of  Sueto- 
nius ;  but  he  quotes  or  refers  to  the  works  of  various 
grammarians  and  antiquarians — Porcius  Licinus.  Vol- 
catius  Sedigitus,  Santra,  Nepos,  Fenestella,  Q.  Cosco- 
nius — as  his  authorities.    The  first  two  lived  within  a 

feneration  or  two  of  the  death  of  Terence,  and  the 
rst  of  them  shows  a  distinct  animus  against  him  and 
his  patrons.  But,  notwithstanding  the  abundance  of 
authorities,  there  is  uncertainty  as  to  both  the  date  of 
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his  birth  and  the  place  and  manner  of  his  death. 
The  doubt  as  to  the  former  arises  from  the  dis- 
crepancy of  the  MSS.  His  last  play,  the  Addphi, 
was  exhibited  in  160  B.c.  Shortly  after  its  pro- 
duction he  went  to  Greece,  being  then,  according  to 
the  best  MSS.,  in  his  twenty-fifth  ("  nondum  quintum 
atque  vicesimum  egressus^  annum"),  according  to 
inferior  MSS.,  in  his  thirty-fifth  year.  This  uncer- 
tainty is  increased  by  a  discrepancy  between  the 
authorities  quoted  by  Suetonius.  Cornelius  Ncpos  is 
quoted  for  the  statement  that  he  was  about  the  same 
age  as  Soipio  (born  185  B.C.)  and  Laeliua,* while  Fen 


reproduce  in  his  comedies.  The  latter  is  the  more 
probable  motive,  and  we  recognise  in  this  the  first  in- 
stance of  that  impulse  to  visit  the  scenes  familiar  to 
them  through  literature  which  afterwards  acted  on 
many  of  the  great  writers  of  Rome.  From  this  voyage 
to  Greece  Terence  never  returned.  According  to  oik 
account  he  was  lost  at  sea,  according  to  another  he 
died  at  Stymphalus  in  Arcadia,  and  according  to  a 
third  at  Leucadia,  from  grief  at  the  loss  by  shipwreck 
of  his  baggage,  containing  a  number  of  new  plan 
which  he  had  translated  from  Menander.  The  old 
grammarian  quoted  by  Suetonius  6tates  that  he  was 
ruined  in  fortune  through  his  intimacy  with  his  noble 


eatclla,  an  antiquarian  of  the  later  Augustan  period, 

represented  him  as  older.  As  the  authority  of  the  j  friends.  Another  account  speaks  of  him  as  having 
MSS  coincides  with  that  of  the  older  record,  the  I  lefl  behind  him  property  consisting  of  gardens,  to  the 
year  185  B.C.  may  be  taken  as  the  most  probable  date  [  extent  of  twenty  acres,  close  to  tbe  Appian  Way.  It 


of  his  birth.  In  the  case  of  an  author  drawing 
originally  from  life,  it  might  seem  improbable  that  he 
should  have  written  six  comedies,  so  true  in  their 
apprehension  and  delineation  of  various  phases  of 
human  nature,  between  the  ages  of  nineteen  and 
twenty-five.  But  the  case  of  an  imitative  artist, 
reproducing  impressions  derived  from  literature,  is 
different ;  and  the  circumstances  of  Terence's  origin 
and  early  life  may  well  have  developed  in  him  a  pre- 
cocity of  talent.  His  acknowledged  intimacy  with 
Scipio  and  Laelius  and  the  general  belief  that  they 
assisted  him  in  the  composition  of  his  plays  are  more 
in  accordance  with  the  statement  that  he  was  about 
their  own  age  than  that  he  was  ten  years  older.  Ter- 
enoe,  accordingly,  more  even  than  Catullus,  Tibullus, 
or  Lucan,  is  to  be  ranked  among  those  poets  who  are 
the  14  inheritors  of  unfulfilled  renown."  He  is  said  to 
have  been  born  at  Carthage,  brought  to  Rome  as  a 
slave,  and  carefully  educated  in  the  house  of  M.  Ter- 
entius  Lucanus,  by  whom  he  was  soon  emancipated. 
A  difficulty  was  felt  in  ancient  times  as  to  how  he 
originally  became  a  slave,  as  there  was  no  war  between 
Rome  and  Carthage  between  the  Second  and  Third 
Punic  Wars,  and  no  commercial  relations  between 
Africa  and  Italy  till  after  the  destruction  of  Carthage. 
But  there  was  no  doubt  as  to  his  Phoenician  origin. 
He  was  admitted  into  the  intimacy  of  young  men  of 
the  best  families,  such  as  Scipio,  Laelius,  and  Furius 
Philus,  and  he  enjoyed  the  favor  of  older  men  of 
literary  distinction  and  official  position,  such  as  C. 
Sulpioius  Gall  us,  Q.  Fabius  Labeo,  and  M.  Popillius. 
He  is  said  to  have  owed  the  favor  of  the  great  as 
much  to  his  personal  gifts  and  graces  as  to  his  literary  . 
distinction  ;  and  in  one  of  his  prologues  he  declares  it  j  gent 
to  be  his  ambition,  while  not  offending  the  many,  to 
please  the  "  boni." 

Terence's  earliest  play  was  the  Andria,  exhibited 
in  166  B.C.,  when  the  poet  could  have  been  only 
about  the  age  of  nineteen.  A  pretty,  but  probably 
apocryphal,  story  is  told  of  his  having  read  the  play, 
before  its  exhibition,  to  Caacilius  (who,  after  the 
death  of  Plant  us,  ranked  as  the  foremoBt  comic  poet), 
and  of  the  generous  admiration  of  it  manifested  bv 
Cascilius.  A  similar  instance  of  the  recognition  oi 
rising  genius  by  a  poet  whose  own  day  was  past  is 
found  in  the  account  given  of  the  visit  of  Acciua,  on 
his  journey  to  Asia,  to  the  veteran  Pacuvius.  The 
next  plav  exhibited  by  Terence  was  the  Ilecyra,  first 
iroduced  in  165,  but  withdrawn  in  consequence  of  the 
ad  reception  which  it  met  with,  ana  afterwards 
reproduced  in  160.  The  Heauton-timornumeno$  ap- 
peared in  163,  the  Eunuchv*  and  Phormio  in  161,  and 
the  Addphi  in  160  at  the  funeral. games  of  L.  Mrnil- 
ius  Paul  us. 

After  bringing  out  these  plays  Terence  sailed  for 
Greece,  either  to  escape  from  the  suspicion  of  pub- 
lishing the  works  of  others  as  his  own,  or  from  a  desire 
to  obtain  a  more  intimate  knowledge  of  that  Greek 
life  which  had  hitherto  been  known  to  him  only  in 
literature,  and  which  it  was  his  professed  aim  to 


is  further  stated  that  his  daughter  was  so  well  pro 
vided  for  that  she  married  a  Roman  kuijjht. 

The  tone  of  the  prologues  to  Terence  s  plays  is  for 
the  most  part  apologetic,  and  indicates  a  great  sensi- 
tiveness to  criticism.  He  constantly  speaks  of  the 
malevolence  and  detraction  of  an  older  poet,  whose 
name  is  said  to  have  been  Luscius  Lavinius  or  Lanu- 
vinus.  The  chief  charge  which  his  detractor  brings 
against  him  is  that  of  cotUaminatio,  the  combining  is 
one  play  of  scenes  out  of  different  Greek  plays  Ter- 
ence justifies  his  practice  by  that  of  the  older  poets. 
Nrevius,  Plautus,  Ennius,  whose  careless  freedom  be 
follows  in  preference  to  the  "  obscura  diligeutia "  of 
his  detractor.  He  recriminates  upon  his  adversary  at 
one  who,  by  his  literal  adherence  to  his  original,  had 
turned  good  Greek  plays  into  bad  Latin  ones.  He 
justifies  himself  from  the  charge  of  plagiarizing  from 
Plautus  and  Nsevius.  In  another  prologue  he  con- 
trasts his  own  treatment  of  his  subjects  with  tbe 
sensational  extravagance  of  others.  He  meets  the 
charge  of  receiving  assistance  in  the  composition  of 
his  plays  by  claiming,  as  a  great  honor,  the  favor 
which  he  enjoyed  with  those  who  were  the  favorites  of 
the  Roman  people. 

We  learn  from  these  prologues  that  the  best  Roman 
literature  was  ceasing  to  be  popular,  and  had  come  to 
rely  on  the  patronage  of  the  great.  A  consequence  of 
this  change  of  circumstances  was  that  comedy  was  do 
longer  national  in  character  and  sentiment,  but  had 
become  imitative  and  artistic.  The  life  which  Ter- 
ence represents  is  that  of  a  well-to-do-cititen  das 
whose  interests  are  commonplace,  but  whose  modes  of 
thought  and  speech  are  refined,  humane,  and  intelli- 
gent His  characters  are  finely  delineated  and  dis- 
criminated rather  than  boldly  conceived,  as  they  are 
in  Plautus.  Delicate  irony  and  pointed  epigram  take 
the  place  of  broad  humor.  Love,  in  the  form  of  ( 
pathetic  sentiment  rather  than  of  irregular  passion,  is 
the  chief  motive  of  his  pieces.  His  great  characteris- 
tics  are  humanity  and  urbanity,  ana  to  this  maybe 
attributed  the  attraction  which  he  bad  for  tbe  two 
chief  representatives  of  these  qualities  in  Roman 
literature— -Cicero  and  Horace.  It  was  through  the 
comedies  of  Terence  that  the  finer  influences  of  tbe 
Epicurean  philosophy — the  friendliness,  the  tolerance, 
the  consideration  for  the  feelings  of  others,  inferior! 
as  well  as  equals,  inculcated  by  that  philosophy- 
entered  into  Roman  life  and  literature.  The  dissolving 
influence  of  that  school  on  the  severer  personal  moral- 
ity of  the  older  Roman  republic  also  entered  into 
Roman  life  through  the  same  medium.  But  it  was  a 
great  gain  to  the  strong  but  rude  Roman  character  to 
learn,  as  it  could  from  every  line  of  Terence,  lessons 
not  only^  of  courtesyand  social  amenity  but  of  genuine 

Terence's  pre-eminence  in  art  was  recognised  by  tbe 
critics  of  the  Augustan  age : 


The  art  of  bin  comedies  consists  in  the  cle 
plicity  with  which  the  situation  is  presented  and 
and  in  the  consistency  and  moderation  with  which  hif 


1  Hitachi  read*  ingrttna,  which  would  make  him  a  year  younger. 

.    •  IThls  consul,  surnamed  " Sapiens "  (c  18S-1U  a  Ob),  was  a  Stoic,  abandoned  the  Qraocbi  for  the  nobles,  and  Is  the  Laeliu* 
of  Cicero's  dialogues.- Am.  Ed  ] 
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T*Vou"  ek»aracters  play  their  part.   Bat  his  great  attraction 
.  **©*>tji  &ucivu  t  and  modern  writers  baa  been  the  parity  and 
of  hia  style,  whether  employed  in  narrative  or  dia- 
Thin  charm  be  derived  from  bis  familiarity  with 
parent  La  tin  idiom,  as  it  was  habitually  used  in  the  In- 
'  intercourse  of  the  beat  Roman  families,  and  also  with 
purest  Attic  idiom,  as  it  had  been  written  and  spoken 
*  c,'"tury  before  his  own  time.   The  fine  Attic  fla  vor  Is 
more  perceptible  in  his  Latin  than  in  the  Greek  of  hia 
°*'n  temporaries.    He  makes  no  claim  to  the  creative  ex- 
Owrance  of  Plaotus,  but  he  is  entirely  free  from  his  ex- 
travitfrjkace  and  mannerisms.  The  superiority  of  hia  style 
over  that  of  Luciliux,  who  wrote  his  satires  a  generation 
'~lt'  <",  is  almost  immeasurable.  The  best  judges  and  the 
greatest  masters  of  style  in  tho  best  period  of  Rounui  litera- 
ture were  his  chief  admirers  in  ancient  times.   Cicero  fre- 
quently reproduces  his  expressions,  applies  passages  in  his 
play*  to  bis  own  circumstances,  and  refer*  to  his  personages 
■b  typical  representations  of  character.1    Julius  Ctesar 
ebanaeterixes  him  as  "pari  sermon  is  amator."    Horace,  so 
depreciatory  in  general  of  the  older  literature,  shows  his 
appreciation  of  Terence  by  the  frequent  reproduction  in  his 
■Suiires  and  in  his  Ode*  of  hia  language  and  his  philosophy 
of  life.    Qaintilian  applies  to  his  writings  the  epithet 
**  elegantisaima,"  and  in  that  connection  refers  to  the  belief 
that  they  were  the  work  of  Scipio  Africanus.    His  works 
were  studied  and  learned  by  heart  by  the  great  Latin 
writers  of  the  Renaissance,  such  as  Erasmus  and  Melanch- 
thon ;  and  Casauhon,  iu  his  anxiety  that  his  son  should 
write  a  pure  Latin  style,  inculcates  on  him  the  constant 
study  of  Terence.    Montaigne  applies  to  him  the  phrase  of 
>: 

"  Llquldus  puroque 


He  speaks  of  "  his  fine  expression,  elegancy,  and  qnaint- 
ness,"  and  adds,  "  he  does  so  possess  the  soul  with  his 
graces  that  we  forget  those  of  his  fable."1  It  is  among  the 
French,  the  great  masters  of  the  prose  of  refined  conversa- 
tion, that  his  merits  have  been  most  appreciated  in  modern 
times.  Sainte-Beuve,  in  his  Novvtaux  Lundu,  devotes  to 
him  two  papers  of  delicate  and  admiring  criticism.  He 
quotes  Fenelon  and  Addison,  "deux  esprits  polis  et  doux, 
de  la  mime  famille  litteraire,"  as  expressing  their  admira- 
tion for  the  inimitable  beauty  and  naturalness  of  one  of  bis 
scenes.  Flnelon  is  said  to  have  preferred  him  even  to 
Moliere.  Sainte-Beuve  calls  Terence  the  bond  of  union 
between  Roman  urbanity  and  tho  Atticism  of  the  Greeks, 
and  adds  that  it  was  in  the  17th  century,  when  French  lit- 
erature was  most  truly  Attic,  that  he  was  most  appreciated. 
M.  Joabert  is  quoted*  as  applying  to  him  the  words  "  Le 
miel  attique  est  *ur  see  levres;  on  eroirait  aisemeot  qu'il 
aaquit  sor  le  moot  Hymetto." 

The  most  famous  edition  of  Terence  Is  that  of  Bentley,  pub- 
llahed  In  1736.  More  recent  editions  are  those  of  Parry,  In  the 
Bil'hotftsnj  OaMira,  and  of  W.  Wagner.  The  text  has  been  edited 
br^A.  Flickelsen  In  the  Teubner  series  of  cla««lca^  A  numberof 

TERESA,  St.  See  Theiuhja,  St. 
TERLIZZI,  a  town  of  Italy,  in  the  province  of 
Bari.  and  20  miles  west  from  that  town,  stands  in  the 
.  of  a  fertile  plain.  It  has  a  castle  which  at  one 
is  very  strong  and  occasionally  resorted  to  by 
the  emperor  Frederick  II.  and  afterwards  by  the  Ara- 
gonese  sovereigns.  The  walls  and  towers  ol  the  town 
still  remain,  but  the  fosse  has  been  turned  into  boule- 
vards. Terlizxi  has  a  considerable  trade,  chiefly  in 
the  wine  and  fruit,  of  the  district.  The  population  of 
the  town  in  1881  was  20,442  (commune,  20,592). 

TERM  (from  the  Latin  termimu)  in  English  law  is 
used  in  two  senses,  the  idea  common  to  ooth  being 
that  of  a  limited  and  certain  period  of  time. 

(1)  It  denotes  (or  rather  aid  denote),  a  fixed  time 
during  which  the  courts  are  open  for  legal  proceedings. 
Terms  in  this  sense  affected  only  what  used  to  be  called 
the  superior  courts. — that  is,  the  Queen's  Bench, 
Common  Pleas,  and  Exchequer.  They  were  origi- 
nally the  leisure  seasons  of  the  year  which  were  not 
occupied  by  great  feasts  or  fasts  of  the  church  or  by 
agriculture.  Their  origin  is  no  doubt  to  be  traced 
back  to  the  legislation  of  the  early  Christian  emperors, 
the  principle  being  adopted  in  England  through  the 
influence  of  ecclesiastical  judges,  and  still  surviving  in 

>  See       ad  Fttm.,  I.  9. 19,  and  Phil..  U.  15. 

»  Kuay*  of  Mnntaiont  (trans,  by  Cb.  Cotton),  chap.  Ixvil. 

»  By  E.  Negrelte,  In  bis  Hitoiie  a*  la  Lttttrat ure  Latitu. 


the  universities  and  Inns  of  Court.  Terms  were  regu- 
lated by  mauy  Acts  of  parliament,  the  effect  of  which 
was  to  confine  to  a  comparatively  short  period  the 
time  during  which  the  courts  could  sit  in  banco,—  that 
is,  for  the  decision  of  questions  of  law  as  distinguished 
from  the  decision  of  questions  of  fact.  There  were 
four  terms,  Hilary,  Easter,  Trinity,  and  Michaelmas, 
the  average  duration  of  each  being  about  three  weeks. 
All  legislation  on  the  subject  previous  to  1873  is  now 
merely  of  historical  interest,  for  by  the  Judicature  Act 
of  that  year  the  division  of  the  year  into  terms  was 
abolished  so  far  as  related  to  the  administration  of 
justice. 

(2)  It  denotes  the  time  during  which  an  interest  in 
an  estate  for  life  or  for  years  is  enjoyed,  also  the  in- 
terest itself,  because  such  an  interest  must  deter- 
mine at  a  definite  time.  If  the  interest  be  for  life, 
it  is  an  estate  of  freehold;  if  for  years,  only  a 
personal  interest  in  real  estate,  and  so  personalty, 
even  though  the  length  of  the  term — for  instance, 
1000  years — may  far  exceed  in  duration  any  possi- 
ble life  estate.  A  term  of  years  is  of  two  kinds — 
the  first  that  created  by  an  ordinary  lease  reserving  a 
rent,  as  of  a  house  or  a  building  lease ;  the  second 
that  created  by  a  settlement  or  a  will,  usually  without 
rent  reserved,  for  the  purpose  of  securing  payment  of 
money,  such  as  portions  to  younger  children,  by  the 
owner  of  the  land.  Both  kinds  have  been  considerably 
affected  by  recent  legislation.  For  instance,  the  Con- 
veyancing Act,  1 881 ,  enables  a  mortgagor  or  mortgagee 
in  possession  to  make  certain  leases.  Before  i  845  pro- 
vision was  always  made  in  conveyances  for  keeping  on 
foot  a  term  to  attend  the  inheritance,  as  it  was  called. 
— that  is,  for  assigning  the  remainder  of  a  term  to 
trustees  for  the  protection  of  the  owner  of  the  property 
against  rent-charges  or  other  incumbrances  created 
8ubsequentlv  to  the  term,  although  the  term  had  been 
satisfied, — that  is.  the  purpose  for  which  the  term  had 
been  created  had  been  fulfilled.  By  8  and  9  Vict.  c. 
112  the  assignment  of  satisfied  terms  was  rendered 
unnecessary.  The  Conveyancing  Acts,  1881  and  1882, 
give  power  to  enlarge  the  unexpired  residue  of  a  long 
term  in  certain  cases  into  the  fee  simple. 

In  Scotlao 
is  payable, 
legal  are  Whit 

fixed  by  agreement  between  the  parties.  A  recent  Act  (44 
and  45  Vict,  c  3»)  makes  uniform  the  law  as  to  removal 
terms  in  burghs.  Terms  as  times  of  court  sittings  were 
defined  by  6  Anne  c.  53,  which  fixed  four  terms— Martin- 
mas, Candlemas,  Whitsuntide,  and  Lammas— for  the  now 
obsolete  Court  of  Exchequer.  By  19  and  20  Vict.  c.  66,  •. 
2fl,  the  winter  and  summer  sittings  of  the  Court  of  Sessions, 
are  to  be  held  to*corre«pond  with  the  Exchequer  terms. 

TERMINI,  or  Termini  Imerese  ( Therm*  Hime- 
rcnta),  a  town  on  the  north  coast  of  Sicily,  at  the 
mouth  of  a  river  of  the  same  name,  in  the  province 
of  Palermo,  and  23  miles  east-southeast  of  that  town. 
None  of  its  modern  buildings  are  of  any  special  in- 
terest :  in  the  Piano  de  San  Giovanni  above  the  town 
the  substructure  of  a  Roman  villa  has  been  excavated, 
and  there  are  also  traces  of  an  amphitheatre.  Termini 
is  one  of  the  busiest  provincial  towns  of  Sicily :  the 
surrounding  district  being  exceedingly  fertile  and  the 
harbor  good,  there  is  a  considerable  export  trade  in 
grain,  fruit,  tartar,  and  other  products.  The  macaroni 
of  Termini  is  in  high  repute.  The  tunny  and  sardine 
fisheries  are  extensive,  and  there  is  a  school  of  navi- 
gation. The  warm  saline  springs  (1 10°  Fahr.),  sung  by 
Pindar,  are  still  largely  resorted  to,  there  being  a 
well-appointed  bath  establishment,  founded  by  Ferdi- 
nand I.  The  population  of  the  town  in  1881 
22.370,  with  its  suburbs  22,733  (commune,  23,148). 

For  the  ancient  history  of  Termini  see  HncKBA.  The 
castle  of  Termini,  which  Robert  of  Naples  besieged  in  vaiu 
in  1338,  was  destroyed  in  1860. 

TERMITES.   See  Ant.  vol.  ii.  p.  88. 
TERMONDE.    See  DenderMonde. 
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TERN  (Norsk  Tarne,  Tenne,  or  Tende  •  Swedish 
T&rna ;  Dutch  Stern1),  the  name  now  applied  gener- 
ally to  a  group  of  sea-birds,  the  Sternince  of  modern 
ornithology,  but,  according  to  8elby,  properly  belong- 
ing, at  least  in  the  Farne  Islands,  to  the  species  known 
by  the  book-name  of  Sandwich  Tern,  all  the  others 
being  those  called  Sea-Swallows — a  name  still  most 
commonly  given  to  the  whole  group  throughout  Britain 
from  their  long  wings,  forked  tail,  and  marine  habit. 
In  WiUughby?s  Ornithologia  (1676),  however,  the 
word  Tern  is  used  for  more  than  one  species,  and, 
though  it  does  not  appear  in  the  older  English  dic- 
tionaries, it  may  well  have  been  from  early  times  as 
general  a  name  as  it  is  now. 

Setting  aside  those  which  arc  but  occasional  visitors  to 
the  British  Islands,  six  species  of  Terus  may  be  regarded  as 
indigenous,  though  of  them  one  has  ceased  from  ordinarily 
breeding  in  the  United  Kingdom,  while  a  second  has  be- 
come so  rare  and  regularly  appears  in  so  few  places  that 
mention  of  them  most  for  prudence  sake  be  avoided.  This 
last  is  the  beautiful  Roseate  Tern,  Sterna  dougaOi  ,*  the  other 
is  the  Black  Tern,  IlydroeheluUm  nigra,  belonging  to  a  genus 
in  which  the  toes  are  only  half-webbed,  of  small  size  and 
dark  leaden-gray  plumage.  It  is  without  doubt  the  Sterna 
of  Turner,  and  in  former  days  was  abundant  in  many  parts 
of  the  fen  country,1  to  say  nothing  of  other  districts. 
Though  nearly  all  its  ancient  abodes  have  been  drained,  and 
for  its  purposes  sterilized  these  many  years  past,  not  a  spring 
comes  but  it  shows  itself  in  small  companies  in  the  eastern 
counties  of  England,  evidently  seeking  a  breeding-place. 
All  around  the  coast  the  diminution  in  the  numbers  of  the 
remaining  species  of  Terns  within  the  last  50  years  is  no 
loss  deplorable  than  demonstrable. 

The  Sandwich  Tern,  ft  mndvieentis  or  fl.  cantiaca— named 
from  the  place  of  its  discovery,  though  it  has  long  since 
ceased  to  inhabit  that  neighborhood— is  the  largest  of  the 
British  species,  equalling  in  size  the  smaller  Gulls  and  hav- 
ing a  dark-colored  bUl  tipped  with  yellow,  and  dark  legs. 
Through  persecution  it  has  been  exterminated  in  all  its 
southern  haunts,  and  is  become  much  scarcer  in  those  to 
which  it  still  resorts.  It  was,  however,  never  so  abundant 
as  its  smaller  congeners,  the  so-called  Common  and  the 
Arctic  Tern,— two  species  that  are  so  nearly  alike  as  to  be 
beyond  discrimination  on  the  wing  by  an  ordinary  observer, 
and  even  in  the  hand  require  a  somewhat  close  examina- 
tion.* The  former  of  these  has  the  more  southern  range, 
and  often  affects  inland  situations,  while  the  latter,  though 
by  no  means  limited  to  the  Arctic  circle,  is  widely  dis- 
tributed over  the  north  and  mostly  resorts  to  the  seacoast. 
Yet  there  are  localities  where,  as  on  the  Faroe  Islands,  both 
meet  and  breed,  without  occupying  stations  apart.  The 
minute  diagnosis  of  these  two  species  cannot  be  briefly 
given.  It  must  suffice  here  to  state-  that  the  most  certain 
difference,  as  it  is  the  most  easily  recognizable,  is  to  be 
found  in  the  tarsus,  which  in  the  Arctic  Tern  is  a  quarter 
of  an  inch  shorter  than  its  kinsman.  The  remaining 
native  species  is  tho  Lesser  Tern,  8.  minuta,  one  of  the 
smallest  of  the  genua  and  readily  to  be  distinguished  by  its 
permanently  white  forehead.  All  the  species  already  men- 
tioned, except  the  Black  Tern,  have  much  the  same  general 
coloration — the  adults  in  summer  plumage  wearing  a  black 
cap  and  having  the  upper  parts  of  the  body  and  wings  of  a 
more  or  lees  pale  gray,  while  they  are  mostly  lighter  be- 
They  generally  breed  in  association,  often  in  the 
proximity— their  nests,  containing  3  eggs  at  most, 


1  "  sum  "  was  used  In  Norfolk  tn  the  19th  century  as  a  name 
for  the  bird  commonly  known  as  the  Black  Tern, thus  confirming 
Turner,  who,  in  1644,  describes  what  seems  to  have  been  the  same 
species  as  "  nostrati  lingua  sterna  appellant."  In  at  least  one  in- 
stance the  word  has  been  confounded  with  one  of  the  old  forms 
of  the  modem  Htarlino  (vol.  xxll.  p.  474-A).  To  Turner's  name, 
repeated  by  (leaner  and  other  authors,  we  owe  the  Introduction 
by  Linnams  of  sterna  Into  scientific  nomenclature.  "  Ikstern  "  is 
another  Dutch  form  of  tho  word. 

'  It  was  known  there  as  Carr-S  wallow,  Oa  it -Crow  (corrupted 
Into  "  Scarecrow  "),  and  Blue  Dar  (qu.  —  Daw  f). 

•  Linncus's  diagnosis  of  bis  Sterna  hirnndo  points  to  his  having 
had  an  "Arctic"  Tern  before  him  ;  but  It  is  certain  that  be  did 
not  suspect  that  specific  appellation  (already  used  by  other  wri- 
ters for  the  "  Common  "  Tern)  to  cover  a  second  species.  Some 
modern  authorities  disregard  bis  name  as  being  Insufficiently 
definite,  and  much  Is  to  be  said  for  this  view  of  the  case.  Un- 
doubtedly "  At'ruruio"  has  now  been  used  so  indiscriminately  for 
one  species  or  the  other  as  to  cause  confusion,  which  Is  perhaps 
best  avoided  by  adopting  the  epithets  of  Naumann  (««.  1819. 
pp.  1*47, ltMS),  who,  acting  on  and  confirming  the  discovery  of 
Munch  (who  first  detected  the  specific  difference),  called  the 
southern  species  S.  flnriatili*  and  the  northern  S.  macrura  Tem- 
mlncki  name  S.  arrtirn  applied  tojhl         *  year  later  has  been  | 


being  made  on  the  shingle  or  among  herbage.  The  young 
are  hatched  clothed  in  variegated  down,  and  remain  in  the 
nest  for  some  time.  At  this  season  the  parents  are  almost 
regardless  of  human  presence  and  expose  themselves  freely. 

At  least  half-a-dozen  other  species  have  been  recorded  as 
occurring  in  British  waters,  and  among  them  the  Caspian 
Tern,  &  eospta,  which  is  one  of  the  largest  of  the  genus  and 
of  wide  distribution,  though  not  breeding  nearer  to  toe 
shores  of  England  than  on  Sy It  and  its  neighboring  islands, 
which  still  afford  lodging  for  a  few  pairs.  Another,  tin- 
Gull-billed  Tern,  S.  anglica,  has  also  been  not  nnfrequeotlv 
shot  in  England.  All  these  species  are  now  recognized, 
though  the  contrary  was  once  maintained,  as  inhabitants 
of  North  America,  and  many  go  much  further. 

An  excellent  synopsis  of  the  Sub-f  aniily  Stemintf 
has  been  given  by  Mr.  Howard  Saunders  in  the  Zoo- 
logical Proceeding*  (1 876,  pp.  638-672).  He  recognizes 

5  genen—Hydrochelidtm  (with  3  species),  Sterun 
(with  38),  Ncrnia,  a  very  aberrant  form  consisting  of 
but  one  species,  the  Inca  Tern,  peculiar  to  the  western 
coast  of  South  America,  and  Gygi*,  composed  of  2 
species  of  purely  white  birds  and  restricted  to  the 
southern  hemisphere ;  his  fifth  genus  is  Anoui,  to 
which  belong  the  various  species  of  Noddy  (vol.  xvtL 
p.  544).  Often  confounded  with  these  last  are  the  two 
species  called  in  books  Sooty  Terns  ( S.fuiigino*\  and 

6  ancetthefa),  but  by  sailors  "  Egg-birds  "  or  "  Wide- 
awakes "  from  their  cry.  These  crowd  at  certain  sea- 
sons in  innumerable  multitude  to  certain  islands  within 
the  tropics,  where  they  breed,  and  the  wonderful  as- 
semblage at  present  known  as  "Wide-awake  fair"  on 
the  island  or  Ascension  has  been  more  or  less  fully 
described  from  very  ancient  times.  Dam  pier  in  hu 
voyage  to  New  Holland  in  1099  particularly  described 
and  figured  the  Sooty  Tern  (  Voyages,  iii.  p.  142),  dis- 
criminating it  from  the  Noddy,  from  which  it  had  not 
before  been  distinguished.  (a.  W.) 

TEH  NATE,  a  small  island  in  the  East  Indian  Ar- 
chipelago, off  the  west  coast  of  JlLOLO  (q.v.),  in  0* 
48'  N.  Tat  and  127°  19'  E.  long.  It  is  nearly  rircuUr 
in  form,  with  an  area  of  about  25  square  miles,  and  con- 
sists almost  entirely  of  a  very  remarkable  volcano  (5600 
feet)  formed  of  three  superimposed  cones.  Frequent 
and  destructive  eruptions  have  taken  place.  Cocoa- 
nuts,  sago,  tobacco,  cotton,  sulphur,  and  saltpetre  are 
the  chief  productions  of  the  island.  The  clove,  which 
had  been  extirpated  by  the  early  Dutch  rulers  to  en- 
hance its  value  by  restricting  its  cultivation  to  the 
Banda  Islands,  Amboyna,  etc,  is  beginning  again  to 
be  grown,  as  also  is  the  nutmeg.  The  inhabitants  are 
nearly  all  Mohammedan  Malays.  The  town  of  Ter- 
nate,  with  a  population  of  about  9000,  is  the  seat  of  s 
native  sultan  and  of  a  Dutch  resident ;  the  harbor  is 
commanded  by  a  fort  The  residency,  which  includes 
a  part  of  the  eastern  coast  of  Celebes  (see  Celebes), 
the  greater  part  of  Jilolo.  and  numerous  smaller 
islands,  has  an  area  of  26,900  square  miles  and  a  pop- 
ulation estimated  at  about  290,000. 

TERNI,  a  town  of  Italy,  in  the  province  of  Perugia, 
is  situated  in  the  fertile  valley  of  the  Nera,  between 
two  branches  of  that  river,  about  5  miles  below  the 
point  where  it  is  joined  by  the  Velino.  It  has  a  sta- 
tion, three-quarters  of  a  mile  off,  on  the  railway  line 
between  Rome  and  Ancona,  69  miles  to  the  north  of 
the  former  city  and  19  south  by  west  from  Spoleto. 
Terni  is  an  episcopal  see,  and  the  seat  of  a  sub-prefec- 
ture and  a  chamber  of  commerce.  Its  public  build- 
ings include  the  cathedral  (17th  century),  the  church 
of  S.  Francesco  (partly  dating  from  the  13th  century), 
a  gymnasium,  and  a  theatre.  Terni  manufacture* 
leather  and  cloth,  and  has  some  trade  in  wine  and  silk. 
For  the  traveller  its  chief  interest  lies  in  its  antiquities 
(remains  of  an  amphitheatre  of  the  time  of  Tiberius, 
a  temple,  a  theatre,  baths,  and  numerous  inscriptions) 
and  in  the  proximity  of  the  falls  of  Velino  ( Vatcate 
detle  Marmore).  Alike  in  volume  and  in  beauty  these 
take  a  very  high  place  among  European  waterfalls ; 
the  cataract  has  a  total  descent  of  about  650  feet,  in 
three  leaps  of  65,  330,  aod  190  feet  respectively.  They 
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owe  their  origin  to  M'.  Curius  Den  tat  us,  who  in  272 
B.C.  first  opened  an  artificial  channel  by  which  the 
mater  part  of  the  Laeus  Velinua  in  the  valley  below 
Reate  was  drained.  The  population  of  the  town  in 
1881  wag  9415,  with  its  suburbs  10,371  (commune, 
15.853). 

Terni  is  the  ancient  Inieramna  ("inter  amnes"),  origi- 
nally belonging  to  Utnbria  and  founded,  according  to  a  local 
tradition,  in  the  year  672  b.c.  It  early  became  a  flourish- 
ing municipium,  and  it  did  not  permanently  suffer  through 
being  portioned  out  among  hia  soldiers  by  Sulla.  Its  in- 
habitants had  frequent  litigations  and  disputes  with  their 
neighbors  at  Beate  in  connection  with  the  regulation  of  1 
the  Velinua,  the  waters  of  which  are  so  strongly  impreg- 
nated with  carbonate  of  lime  that  by  their  deposits  they 
tend  to  block  up  their  own  channel.  The  first  interference 
with  its  natural  course  was  that  of  M\  Curius  Dentatus 
already  referred  to.  In  54  B.C.  the  people  of  Reate  appealed 
to  Cicero  to  plead  their  cause  in  an  arbitration  which  had 
been  appointed  by  the  Roman  senate  to  settle  disputes  about 
the  river,  and  in  connection  with  this  he  made  a  personal 
I  of  Lake  Velinns  and  its  outlets.  In  the  time  of 
i  was  a  project  for  regulating  the  river  and 
ts  from  the  lake,  against  which  the  citizens  of  In- 
I  and  Reate  energetically  and  successfully  protested 
iTac.,  A*n.,  i.  79). 
formed  fresh  d. 
the  loth  and 


population  of  the  town  in  1881  was  6294  (commune, 


Amur  finally  became  Roman  in  400  B.C.,  and  a  colony 
was  established  there  in  329.  Its  strategic  position  early 
gave  it  military  importance ;  and  its  pleasant  situation  and 
its  mineral  waters  led  many  Romans  to  build  villas  and 
seek  seaside  quarters  there. 


questions  arose  as  the  river 
the  Middle  Ages  and  during 
A  branch  of  the  Via  Flaminia 
from  Narnia  to  Forum  Flaminii,  and  is  given  instead 
of  the  direct  line  in  the  Antonine  and  Jerusalem  itinera- 
ries. The  emperor  Tacitus  and  his  brother  Florianus  were 
probably  natives  of  Interamna,  which  also  has  been  claimed 
as  the  birthplace  of  Tacitus  the  historian,  but  with  less  rea- 
son. Terni  was  the  scene  of  the  defeat  of  the  Neapolitans 
by  the  French  on  27th  November,  1798. 

TERPANDER,  a  Lesbian  poet  and  musician,  set- 
tled in  Sparta  about  the  end  of  the  Second  Messenian 
War  (668  B.C.).  According  to  some  accounts  he  was 
invited  thither  by  command  of  the  Delphian  oracle  to 
compose  the  difference  which  had  arisen  between  dif- 
ferent classes  in  the  state.  His  innovations  in  music 
were  considered  to  have  inaugurated  a  new  era  of  musi- 
cal art  in  Greece  ,  but  we  are  very  imperfectly  informed 
as  to  their  nature.  On  the  strength  of  a  fragment 
(No.  5  in  Bergk),  which  may  or  may  not  be  genuine, 
—"rejecting  the  four-toned  song,  we  will  sing  to  thee 
new  hymns  with  the  seven-voiced  lyre,"— Strabo  says 
that  he  increased  the  number  of  strings  in  the  lyre 
from  four  to  seven  ;  others  take  the  fragment  to  mean 
tl.it  he  developed  the  citharoedic  nomos  (sung  to  the  I 
accompaniment  of  the  cithara  or  lyre)  by  making  the 
divisions  of  the  ode  seven  instead  of  four.  We  pos- 
sess six  short  fragments  of  poetry  in  the  Dorian  dialect 
bearing  the  name  of  Terpander.  They  are  from 
hymns  to  the  gods  Zeus,  Apollo,  Apollo  and  the 
Muses,  the  Dioscuri,  etc.,  and  are  written  in  a  slow 
spondaic  movement  or  in  dactyls  They  present  no 
remarkable  features  and  are  probably  spurious. 

Bergk,  Poet*  Lyrici  Greet,  Hi.  (4th  ed.)  pp.  7-12,  Leipalc, 


TERRACINA,  a  town  of  Italy,  in  the  province  of 
Rome,  and  about  60  miles  to  the  southeast  of  that 
city,  at  the  southeast  extremity  of  the  Pontine  marshes, 
where  the  Monti  Lepini  (see  1talv,vo1.  xiii.  p.  448, 
and  Latttjm)  descend  into  the  sea.  The  ancient  town 
(Vofecian  Anxur,  Roman  Tarracma)  stood  on  the 
white  hillside  ("  impositum  saxis  late  candentibus 
Anxur").  along  the  foot  of  which,  by  the  seashore, 
ran  the  Via  Appia.  The  modern  town  stands  mainly 
on  the  level  ground.  The  most  conspicuous  building 
is  the  cathedral,  which  is  believed  to  occupy  the  site 
of  a  temple  of  Jupiter  Anxurus  ;  it  is  enriched  both 
externally  and  internally  with  beautiful  old  columns 
and  Roman  mosaics.  Above  the  town,  on  the  summit 
of  the  cliff,  are  the  remains  of  a  palace  of  Theodoric 
(c  500),  afterwards  a  mediaeval  castle.  The  ancient 
harbor,  constructed  by  Antoninus  Pius  and  once  very 
important  is  now  silted  up  ;  a  new  mole  affords  shel- 
ter to  coasting  vessels.  Fishing  is  carried  on,  and 
is  some  trade  in  the  produce  of  the  district  The 


TERRA  COTTA.1   Strictly  speaking  this  name  is 
applicable  to  all  objects  made  of  baked  clay,     M  . 
from  the  rudest  brick  to  the  finest  piece  of  Mean,nK 

Sottery,  but  it  usually  has  a  more  limited  meaning,  to 
enote  fictile  objects  which  do  not  come  under  the  head 
of  pottery,  such  as  statuettes  and  busts ;  and  in  its  ar- 
chitectural use  it  specially  implies  the  finer  sorts  of 
decorative  clay-work,  to  the  exclusion  of  common 
building  bricks.  In  ancient  times,  especially  among 
the  Greeks  and  Romans,  terra-cotta  was  employed  for 
an  immense  variety  of  purposes,  from  the  commonest 
objects  of  everyday  use  to  the  most  elaborate  and  am- 
bitious works  of  art,  such  as  colossal  statues  and 
groups.  Though  the  natural  color  and  surface  of  the 
burnt  clay  are  generally  very  pleasing  in  tone  and 
texture,  it  seems  to  have  been  universally  the  custom 
in  classical  times  to  cover  the  terra-cotta  completely 
with  a  thin  white  coating,  which  formed  an  absorbent 
ground  for  the  further  application  of  color.  For  inter- 
nal work,  except  in  rare  instances,  these  colors  were 
mixed  with  a  tempera  medium,  and  applied  after  the 
clay  had  been  fired.  They  were  therefore  not  true 
ceramic  colors ;  and  pigments  of  great  variety  and  bril- 
liance could  be  employed,  as  they  had  not  to  undergo 
the  severe  ordeal  or  the  kiln.  For  external  work,  such 
as  that  shown  in  Fig.  5,  only  earth  pigments  such 
as  ochres  and  lime  were  used,  and  the  colors  were 
fired. 

No  branch  of  archaeology  has  during  the  last  dozen 
years  or  so  developed  so  rapidly  as  that  of 
Greek  terra-cotta  figures ;  on  this  most  fas-  fteure"r^,k1 
cinating  subject  an  astonishingly  large  mass  g  reliefs, 
of  literature  has  been  published  in  Ger- 
man}' and  France.'  The  discovery  of  this  new  world 
of  Greek  art  began  practically  in  1873,  with  the 
first  excavations  in  the  tombs  of  Tanagra,  a  Boeo- 
tian town  on  the  high  road  from  Athens  to  the 
north,  which  brought  to  light  a  number  of  very 
beautiful  terra-cotta  statuettes.'  Subsequent  ex- 
cavations at  Corinth,  Smyrna,  Cyme,  Tarentum, 
the  Cyrenaica,  and  many  other  places  also  yielded  a 
vast  number  of  terra-cotta  figures  of  various  dates  and 
styles.  By  far  the  greater  number  belong  to  the  second 
half  of  the  4th  century  B.C. ;  but  examples  of  an  earlier 
date  are  not  wanting,  not  only  of  figures  in  the  round, 
but  also  of  reliefs,  which  appear  to  have  been  largely 
used  for  the  decoration  of  the  flat  surfaces  of  walls 
and  friezes.  The  earliest  of  all  date  from  a 
quite  prehistoric  period,  and  are  mostly  terra-cotu/ 
small  idol-like  figures  of  the  rudest  possible 
form,  having  an  almost  shapeless  trunk  with  stick- 
like projections  for  the  limbs,  and  the  breast*  and  eyes 
roughly  indicated  by  round  dots.  They  are  usually 
decorated  with  coarse  stripes  or  checks  in  ochre 
colors.  Examples  of  these  have  been  found  at  His 
sarlik  (Troad),  in  Cyprus  and  other  islands,  and  in  the 
citadel  of  Tiryns  in  1884-85  by  Dr.  Schliemann  and 
Dr.  Diirpfeld.  Later  but  still  very  archaic  figures,  2 
or  3  inches  high,  have  been  exhumed  in  many  parta 
of  the  .Aegean  Islands ;  some  of  these  are  stiff  seated 
figures  of  deities, — links  between  Oriental  and  Hellenic 
art,  like  the  statues  of  the  Sacred  Way  at  Branchidae 
(south  of  Miletus).    Comparatively  few  specimens 


*  An  Italian  word  meaning  literally  "  baked  < 

*  See  list  at  the  end  of  the  present  article. 

*  See  BtiU.  Own  In*.  Areh..  1874.  p.  120.  Many  thousand  tombs 
bave  been  opened  at  Tanagra.  partly  cut  In  the  rock  and  partly 
built  of  masonry.  The  statuettes  were  either  arranged  round 
the  body  or  packed  In  large  vases.  The  costume  of  the  female 
figure*  is  the  same  at)  that  described  by  classical  writers  as  being 
peculiar  to  the  neighboring  city  of  Thebes.  The  finest  of  the 
Tanagra  figures  are  from  8  to  9  Inches  high. 
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exist  of  the  best  period  of  Greek  art — the  5th  century.' 
A  relief  in  the  Louvre  (about  18  by  12  inches)  with  a 
pierced  background,  dating  from  the  6 ret  half  of  the 
5th  century,  represents  two  female  mourners  at  a 
sepulchral  stele, — one  standing  and  the  other  seated  ; 
under  the  foot  of  the  latter  is  inscribed  AAEKTP 
On  the  other  side  of  the  stele  are  two  youths  (the 
Dioscuri)  standing  by  a  horse.  The  whole  design  is 
simple,  but  very  graceful,  and  the  modelling  is  skil- 
fully treated  in  very  low  relief.  The  coloring — blue, 
red,  white,  and  dark  brown — is  well  preserved.  This 
relief  was  pressed  in  a  mould,  and  was  intended  to  be 
attached  to  a  wall,  probably  that  of  a  tomb,  as  a  votive 
offering  to  the  dead.3 

In  most  cases  the  terra-cotta  figures  and  reliefs  occur 
in  or  close  by  tombs,  but  it  is  only  in  comparatively 
rare  instances  that  the  subjects  represented  have  any 
reference  to  death.  Another  large  ela>s  have  Urn 
found  in  the  vicinity  of  temples,  and  are  probably 
votive  offerings,  such  as  the  small  statuettes  of  horses 
from  the  acropolis  of  Athens,  now  in  the  Louvre.  In 
other  cases,  as  at  Haliearnassus,  great  quantities  of 
small  figures  were  buried  under  a  temple,  probably  to 
purify  the  site,  as  was  done  in  Egypt  under  the  later 
dynasties,  when  many  hundred  figures  of  bronze  were 
sometimes  buried  under  one  building.  Owing  to  the 
fact  that  the  statuettes  found  scattered  in  and  round 
tombs  have  frequently  their  heads  broken  off,  Pottisi 
and  Reinach  have  suggested  that  they  were  brought  as 
offerings  to  the  dead  and  their  heads  were  broken  off  by 
the  mourners  at  the  side  of  the  tomb.  Rayet  believes 
that  this  practice  was  a  sort  of  survival  of  the  custom 
of  sacrificing  female  and  boy  slaves  at  the  tombs  of  the 
dead.  In  many  casts,  however,  the  figures  are  intact, 
and  it  is  probable  that  many  of  the  tombs  were  broken 
open  and  rifled  long  ago,  which  would  explain  the 
mutilated  and  scattered  condition  of  the  figures.  The 
tniiibs  of  Tanagra  have  yielded  by  far  the 
richest  finds  of  these  figures,  the  specimens 
being  very  remarkable  for  their  beauty. 
These  exquisite  statuettes  do  not  (in  most  cases)  reprs- 
sent  deities  or  heroic  personages,  but  tin  homely  every- 
day life  of  the  Greeks,  treated  with  great  simplicity 
and  evident  realism  :  they  are  in  plastic  art  what  in 
painting  would  be  called  genre,*  and  in  their  strong 
human  interest  and  naturalistic  pathos  bring  us  in 
closer  contact  with  the  life  and  personalities  of  the 
past  than  any  more  ambitious  style  of  art  could  pos- 
sibly do.  Moreover,  they  prove  more  clearly  even  than 
tin-  L'r<".U  plastie  work-  iii  bronze  and  marble  how 
deeply  a  feeling  for  beauty  and  a  knowledge  of  art 
must  have  penetrated  the  whole  mass  of  the  people. 
Their  immense  number  Bhows  that  they  must  have 
been  far  from  costly,  within  the  reach  of  every  one, 
and  certainly  not  the  production  of  any  famous  sculp- 
tors. Nevertheless,  sketchy  as  they  are  in  treatment 
and  often  faulty  in  detail,  thev  are  in  pose,  in  motive, 
and  in  general  effect  works  of  the  highest  beauty,  full 
of  the  most  inimitable  grace,  and  evidently  the  pro- 
duction of  men  in  whom  the  best  qualities  of  the  sculp- 
tor were  innate  by  a  sort  of  natural  birthright  Sev- 
eral small  figures  from  Myrina  (Myaia)  have  the  artist's 
name  inscribed  on  them  ;  but  signatures  of  this  sort 
are  rare.* 

It  is  impossible  to  describe  the  many  subject*  treated. 
Only  a  few  examples  can  be  mentioned.    Among  sin- 

*  A  good  example  of  a  HrHKOiU  relief  of  the  first  part  of  the 
Mh  century  B.C.  is  figured  In  vol.  li.  p.  »*. 

*  Some  very  beautiful  fragments  i.f  reliefs  In  terra-cotta  are 
preserved  In  the  miiM-unu  of  the  Louvre,  of  Copenhagen,  and 
the  Klrrherlano  In  Koine.  Thine  represent  on  a  «niall  sealu 
pttrta  of  l'hldia»'«  Panalhcnalc  frieze,  which  have  all  the  appear 
ancc  of  being  works  of  the  6th  century  n  r.,  bnt  may  pumibly  tie 
forveriea  or  Roman  copies  ;  see  WahWteln,  Art  of  ndttia*,  Cam- 
bridge. 1886. 

•  In  some  the  most  homely  sort  of  jmrc  is  represented,  —a  girl 
milking  a  cow,  a  cook  or  a  barber  at  his  work.  etc.  Kven  por- 
trait llgurea  occur,  as.  for  example,  a  wonderfully  lifelike  group 
of  a  man  and  hi*  wife  In  the  collection  of  Mr.  louide*.  recently 
lent  to  the  South  Kensington  Museum. 

•  See  Got.  do  B.  Art*,  xxxlll..  1886,  p.  278. 


Tanagra 
statuettes 


gie  figures  the  most  frequent  are  those  of  girls  standing 
or  seated  in  an  immense  variety  of  pose, 
and  with  plentiful  draper)*  arranged  in  aadd'elun? 
ooumtless  methods,  showing  the  great  taste  ^-™- 
with  which  a  Greek  lady  could  dispose  the  folds  of  ker 


Flo.  1.— Statuette  of  a  girl  and  Infant  Eros  from  Tanagra. 
(St.  Petersburg.) 

ample  pallium,  whether  it  hung  in  graceful  loops  or 
was  wound  closely  round  the  figure  or  formed  a  hood- 
like  veil  over  the  head.  In  some  the  lady  holds  a 
leaf-shaped  fan.  or  is  looking  in  a  circular  mirror,  or 
holds  a  ball  ready  for  the  game.    Many  have  a  strange 


Flo.  2.— Aphrodite  and  cupid 
neck  of  Aphrodite  Is  gilt 


The  pendant  hung  rotind  the 
(South  Kensington  Museum.) 


broad  hat,  probably  of  straw,  which  does  not  fit  on  the 
head,  but  must  have  been  fastened  by  a  pin  to  the  hair 
or  veil.  One  very  beautiful  motive  is  that  of  a  girl 
playing  with  an  infant  Eros,  who  flies  to  her  for  shel- 
ter, and  is  received  with  welcome  half  tinged  with 
dread.  Fig.  1  shows  a  very  lovely  statuette  of  this 
kind,  now  in  the  Hermitage  Palace.  A  favorite  sub- 
ject is  taken  from  it  game  in  which  one  girl  carries  her 
playmate  on  her  back, — a  motive  which,  though  diffi- 
cult to  treat  in  sculpture,  is  managed  very  gracefully 
iu  terra-cotta.    Other  very  lovely  groups  are  Aphro- 
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dtte  suckling  the  baby  Eros,  or  with  more  than  one 
rapid  hovering  round  her.  A  very  beautiful  example 
(tee  Fig.  2)  occurs  in  the  South  Kensington  Museum 
[from  the  Castellani  sale).  It  represents  a  half-nude 
figure  of  Aphrodite  reclining  on  a  couch,  with  two 
■fid*  behind  holding  up  a  veil,  which  was  colored 
blue  to  form  a  background  to  the  creamy  white  of 
Aphrodite's  body. 
The  Tanagra  and  other  figures  are  all  formed  of 
thin  pieces  of  soft  clay  pressed  into  a  mould, 
-T'^Idj*1     uftul*ll.V  tunned  in   two   halves  and  then 

stuck  together:  and  they  are  made  hollow 
so  as  not  to  warp  and  crack  in  the  firing,  and  have  a 
hole  at  the  back  for  the  escape  of  moisture  during  that 
pRMPJa  The  head  is  solid  and  was  formed  in  a  sepa 
rite  mould,  as  were  also  any  accessories,  such  as  fans  or 
mirror*,  and  arms  if  they  extend  away  from  the 
body.  Repli  ess  of  the  same  figure  arc  often  varied  by 
havmg  different  heads  or  accessories;  three  or  four 
examples  have  been  found  from  the  same  mould. 
After  the  whole  was  put  together  it  was  usually  touched 
up  and  finished  with  modelling  tools.  The  color  was 
applied  after  baking  ;  a  coating  of  creamy  white  lime 
or  chalk  all  over  served  as  the  flesh  tint  and  also  as  a 
nod  ground  for  the  other  colors.  The  hair  of  the 
females  is  always  of  a  rich  auburn  red,  such  as  the 
Venetians  were  so  fond  of  painting  in  the  16th  cen- 
tury, blue  was  touched  on  the  eyes  and  crimson  on 
the  Hps.  Drapery,  if  not  white,  was  usually  ro.se- 
eoloT  or  blue,  often  with  a  fringe  or  bands  of  gold  on 
the  border.  Necklaces,  earrings,  and  other  ornaments 
•ere  generally  gilL  the  gold  leaf  being  applied  over  a 
•tightly  raised  surface  ol  slip,  as  on  the  (treek  vases. 
Similar  examples  have  been  found  in  tombs  at  Thebes, 
at  Theapise,  and  round  Athens.  Some  of  the  Attica 
figures  are  covered,  not  with  the  usual  non-ceramic 
colors,  but  with  a  real  white 
enamel,  the  vitrified  surface 
of  which  is  very  often  slightly 
decomposed  ;  further  colored 
decoration  was  in  some  cases 
added  over  this  enamel. 
A  number  of  places  in  the 

we8t  °f  Asia  Mi- 
iSjlJ^  nor  have  yielded 

large  quantities  of 
terra-cotta  figures,  very  simi- 
lar in  size  and  technique  to 
those  of  Tanagra,  but  belong- 
ing for  the  most  part  to  quite 
a  different  school  of  sculp- 
ture. Unlike  the  Tanagra 
figures,  which  are  rather  pic- 
torial in  style  and  deal  with 
pre  subjects,  those  from 
Smyrna.  Cyme,  Myrina,  and 
•tier  places  in  Asia  Minor 
ire  thorough]  v  sculpturesque 
in  design,  and  are  frequently 
miniature  reproductions  of 
pp  statues  or  groups  (see 
''S-  3).  Many  or  :hem  stand 
00  moulded  pedestals,  while  Fki 

^M>rr?gvre8haveion,y  &ttn^um 

•uun  slab  of  clay  as  a  base. 
Jne  average  sire  of  both  classes  is  from  0  to  10  inches 
high.  Very  elaborate  groups  with  three  or  four 
HW»  often  occur.  Dionysiac  and  Bacchanal  subjects 
W  frequently  chosen,  or  scenes  from  sacred  mythology, 
•A  as  the  labors  of  Heracles.1  These  also  mostly 
date  from  the  4th  century  u.  c. ,  and  the  statuettes  often 
M>pear  to  be  copies  from  sculpture  of  the  school 
■  Praxiteles  or  Scopas.  One  instance  is  the  fine  nude 
"Pre  of  Eros  as  a  youth  leaning  against  a  cippus, 

eiamplesof  all  these  existed  In  the  collection  of  M. 
J*j°T«r.  which  is  now  dispersed  (see  Lenorniant.  Coll,  Lrcuwr 
wifTTfrarffc,,  Paris,  IBM,  which  la  well  illustrated  with  photo- 
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-Copy  of  a  statue 
lite  from  Mcgara. 


holding  a  bronze  arrow  in  his  hand,  in  the  collection 
of  M.  de  Branteghem,  now  in  Rome.1  The  whole  of 
it  was  gilt,  which  was  frequently  the  case  with  the 
Asia  Minor  statuettes,  but  rarely  so  in  those  of 
Tanagra.'  A  very  beautiful  figure  of  a  winged  Vic- 
tory in  the  same  collection  (from  the  Castellani  sale) 

g resents  the  same  motive  as  the  colossal  Victory  ot 
am ot brace  (in  the  Louvre) ;  it  supplies  the  missing 
right  hand,  which  in  the  terra-cotta  contains  a  bunch 
of  roses.  The  drapery  of  this  figure  is  blue,  mottled, 
or  shot  with  gold.  Other  figures,  from  their  heights 
being  arranged  in  even  gradations,  seem  to  be  copies 
from  some  large  pedimental  sculpture.  Unfortunately 
little  is  yet  known  of  the  various  fabriqties  of  these 
Asia  Minor  figures,  as  in  most  cases  their  ■provenance 
is  very  doubtful.4  The  Lecuyer  collection  poflMMed 
some  groups  with  Beveral  figures  forming  important 
compositions  One  of  these  shows  two  female 
mourners  at  a  tomb,  and  a  warrior  clad  in  full  armor 
with  his  horse.  The  most  remarkable  group  (see  Fig. 
4)  is  that  of  a  soul  led  by  Hermes  Psychopompus  to 


Fin.  4.— A  soul  about  to  enter  Charon's  bark.  (Prince  Liech- 
tenstein's collection,  Vienna .  formerly  In  the  Lecuyer  collec- 
tion.) 

the  bark  of  Charon,  who  is  represented  as  a  bent  aged 
nan,  Hermes,  a  graceful  nude  figure,  gently  urges 
the  shrinking  soul — a  draped  female  figure — to  the 
boat  at  the  brink  of  the  rush-grown  Styx.  The  whole 
scene  is  imagined  with  much  tender  grace  and  real 
pathos,  though  not  highly  finished  in  its  details.  One 
of  the  most  important  terra-cotta  figures  yet  discovered 
has  recently  been  brought  to  England  from  Smyrna. 
It  is  a  very  beautiful  copy  of  the  Diadumenos  of  Poly- 
clctus,  which  in  the  details  of  its  modelling  reproduces 
some  characteristics  of  the  later  school  of  Praxiteles. 
The  forearms  and  the  legs  below  the  knee  are  lost ;  but 
in  breadth  of  modelling  and  grandeur  of  style  this  little 
figure,  which  was  only  about  14  inches  high  when  perfect, 
has  the  effect  of  a  much  larger  statue,  and  it  is  a  real 
masterpiece  of  Greek  plastic  art.4  In  the  neighbor- 
hood of  Smyrna  and  Ephesus  a  large  number  of  cari- 
cature figures  have  Wen  exhumed,  some  of  which  are 
modelled  with  a  wonderful  feeling  for  humor.*  These 

I  In  a  few  other  examples  objects  of  bronxe  are  placed  In  the 
bands  of  the  figure*. 

1  The  lovely  series  of  little  figure*  of  dancing  cupids  from 
Tanagra,  some  of  which  are  In  the  Loom  and  others  In  the  South 
Kensington  Museum,  were  wholly  gilt,  but  the  larger  statuettes 
of  Tanagra  appear  to  have  had  gola  applied  only  for  special  or- 
naments. 

♦  Kor  many  reasons  both  finders  and  dealers  usually  wish  to 
keep  secret  where  valuable  finds  are  made.  In  most  museums  the 
labels  simply  repeat  the  dealer's  account  (for  want  of  better  in- 
formation), so  that  the  statement  of  the  prmmance  must  usually 
be  accepted  with  caution 

*  8M  Joum.  </  HeUetrie  atudi'n.  vol.  vi.,  issn.  p.  243. 

4  The  Ui.UoJi  Museum  ihjsmmca  some  tine  caricatures  of  a*;  tor  a 
from  Canino,  very  skilfully  modelled  and  of  a  peculiar  fabrloae. 
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strange  figures  have  attenuated  limbs,  large  heads.  I  that  certain  statues  of  Hercules  Musagetes  and  the 
flapping  ears,  and  goggle  eyes.    Some  play  on  musical  I  Nine  Muses  were  "opera  figlina,"  executed  by  the 
instruments;  others  represent  acton;  and 
one  in  the  IV  Brantegnein  collection  is  a 
caricature  of  a  discobolus  in  almost  the  atti- 
tude of  Myron's  celebrated  statue. 
A  very  different  class  of  statuettes  has 

recently  come  to  light  in  the  Cyre- 
■utuettea     naica,  on  the  northern  coast  of 

Africa.  Many  of  these  are  nude 
female  dancers  wearing  an  elaborate  ste- 
phanos-like  head-dress.  They  are  realistic 
in  modelling  and  very  ungraceful  in  pose, — a 
striking  contrast  to  the  exquisite  taste  of  the 
Tanagra  and  most  of  the  Asia  Minor  figures. 
Recent  excavations  in  the  tombs  of  Corinth 
have  produced  a  large  number  of  fine  terra- 
cottas, ranging  in  date  over  a  very  long 

period.    Another  and  artistically 

bu»ov,,ne  very  P6**001  c'*88  of  figures  is 
being  dug  up  from  among  the 
tombs  of  Tarentum.  Some  of  these  belong 
to  the  finest  period  of  Greek  art,  probably  about  400 
B.C.,  and  others  are  even  earlier,  many  are  not  statu- 
ettes, but  merely  small  busts  of  heroic  style,  and  of 
the  highest  sculpturesque  beauty.  They  are  certainly 
not  portraits,  and  do  not  appear  to  represent  deities. 
It  has  been  suggested  that  they  are  idealized  represen- 
tations of  ancestors  whose  commemoration,  in  some 
places,  formed  an  important  cult ;  but  their  real 
meaning  must  for  the  present  remain  uncertain. 
Many  thousand  votive  figures  and  reliefs  in  clay  have 
been  found  within  the  temeni  of  the  temples  of  the 
Chthonian  deities  at  Tarentum  and  elsewhere.  It 
seems  to  have  been  customary  for  the  priests  periodi- 
cally to  clear  out  of  the  temples  the  broken  or  too 
numerous  offerings  which  were  then  buried  wfthin  the 
enclosure ;  whole  series  arranged  chronologically  in 
groups  have  been  discovered  buried  in  separate  holes. 
In  addition  to  statuettes  and  reliefs,  terra-cot ta 
was  used  by  the  Greeks  for  various  minor 
Teweiry*"*  ornamental  purposes.  Delicately  moulded 
necklaces  and  pendantB  for  ears  were 
stamped  out  in  clay  and  then  thickly  covered  with 
gold  leaf ;  this  produced  a  very  rich  effect  at  a  small 
cost ;  many  fine  examples  are  preserved  in  the  Louvre. 
Children's  toys,  such  as  miniature  horses  and  chariots, 
and  dolls  with  movable  limbs  of  terra-cotta  fastened 
with  wooden  pegs,  occur  in  many  tombs. 
On  a  larger  scale  terra-cotta  was  adapted  by  the 
Greeks  to  important  architectural  orna- 
OreJkaraM  BQentat>on-  Many  fine  examples  have  been 
tecture.  found  at  Olympia  and  among  the  ruined 
temples  of  Selinus.  In  some  cases  the 
main  cornices  of  the  building  were  simply  blocked  out 
square  in  stone,  and  then  covered  with  moulded 
plaques  of  terra-cotta,  carefully  formed  to  fit  on  and 
round  the  anglea  of  the  block.  The  large  cymatium 
which  forms  the  upper  member  of  the  cornice 


upper  member  or  tne  cornice  is 
curved  upwards,  bo  as  to  prevent  the  rain  water  from 
dripping  all  along  the  edge;  and  at  intervals  it  is 
pierced  T>y  ornamental  clay  pipes,  which  project  like  a 
mediaeval  gargoyle.  In  some  examples  from  Selinus 
the  cymatium  is  pierced  with  a  beautiful  open  pattern 
of  lotus  leaf  (see  Fig.  5).  The  greatest  care  was 
taken  in  fitting  these  applied  mouldings  where  each 
plaque  joined  the  next,  and  especially  in  making  them 
lit  closely  on  to  the  stone  blocks,  in  which  rebates  were 
cut  to  receive  each  plaque.  The  whole  surface  of  the 
terra-cotta  is  covered  with  elaborate  painted  ornaments 
of  great  beauty,  in  ochre  colors  applied  on  a  white 
ground,  as  in  the  case  of  the  statuettes.  These  beauti- 
ful temple  decorations  are  well  illustrated  by  D'orpfeld 
and  others  in  Die  Vmoendung  von  Terra-cotten,  Berlin, 
1881.  Though  no  complete  examples  of  terra-cotta 
statuary  now  exist,  it  is  certain  that  the  Greeks  pro- 
duced it  on  a  large  scale  and  of  the  highest  class  of 
workmanship.     Pliny  (H.  If.,  xxxv.  36)  mentions 


Via.  5.— Cornice  enrichments  of  painted  terra-cotta  from  Sellnui.  Thli 
section  shows  the  careful  way  In  which  the  terra-cotta  U  fitted  on  to  M 
stone ;  the  colors  are  red  and  brown  ochre  and  cream-white. 

painter  Zcuxis.  These  were  brought  from  Athens' 
by  M.  Fulvius  Nobilior.  and  placed  in  the  temple  of 
Hercules  Musagetes,  which  adjoined  the  Porticus  0c- 
taviso  in  the  Campus  Marti  us  of  Rome.  Other  and 
earlier  examples  of  clay  statues  are  mentioned  by 
Pausanias. 

Among  the  Etruscans  the  use  of  clay  for  important 
sculpture    was  very    frequent, — painted 
terra-cotta  or  bronze  almost   excluding  Etruscan, 
marble  and  stone.    An  important  example 
was  the  clay  quadriga  on  tne  pediment  of  the  temple 
of  Capitoline  Jupiter,  which,  according  to  one  legend, 
was  brought  from  Veii  by  Tarquinius  Superbua.  Thin 
existed  till  the  destruction  of  the  temple  by  fire  in  S3 
B.C.,  and  was  considered  one  of  the  seven  precious 
relics  on  which  the  safety  of  the  Roman  state  depended. 
The  great  statue  of  Jupiter  in  the  central  cells  of  this 
triple  temple  was  also  of  terra-cotta,  and  was  said  to 
be  the  work  of  an  Etruscan  sculptor  from  Fregena 
Vitruviua  mentions  "  signa  fictilia  "  as  being  specially 
Etruscan.    Many  other  statues  in  the  early  temples  of 
Rome  were  made  of  the  same  material.    Among  the 
existing  specimens  of  Etruscan  terra-cotta,  the  chief 
are  large  sarcophagi,  with  recumbent  portrait  effieie* 
of  the  deceased  on  the  top,  the  whole  being  of  cuy, 
decorated  with  painting.     Fine  examples  exist  in  the 
Louvre  and  the  British  Museum ;  a  good  specimen 
from  the  latter  collection  is  figured  in  vol.  viii. ,  plate 
VIIL    The  Museo  Gregoriano  in  the  Vatican  pos- 
sesses some  very  beautiful  friezes  of  a  later  date- 
about  the  4th  century  B.C. — when  native  Etruscan  art 
had  been  replaced  by  that  of  Greece.    These  frieze* 
are  very  rich  and  elaborate,  with  heads  and  scroll  foli- 
age in  very  salient  relief.    Some  of  them  have  at  in- 
tervals cleverly  moulded  heads  of  satyrs,  painted  » 
brilliant  crimson.' 

Another  very  elaborate  application  of  terra-cotta  is 
shown  in  the  numerous  large  asci,  covered 
with  statuettes,  which  are  found  in  the  tombs  u"r»*i*n. 
of  Canosa  (Canusium),  Cales,  and  many 
parts  of  Magna  Graecia.  The  statuettes  are  somewhat 
similar  in  style  and  coloring  to  the  Tanagra  figures, 
and  date  from  about  the  same  period  (4th  century  B.c). 
but  are  not  equal  to  them  as  works  of  art ;  they  are  akt> 
usually  crowded  together  in  a  somewhat  awkward 
manner.*  The  British  Museum  is  specially  rich  in 
these  elaborate  terra-cottaa ;  few  of  the  colors  used 
appear  to  be  true  ceramic  pigments. 

1  [Pliny  says  loco  etc.  "  from  Ambracla."  See  also  vol.  I.p«- 
—am.  Ed.] 

*  The  use  of  this  strongly  glowing  red  la  almost  peculiar  to 
Hellenic  Italy  ;  the  other  colon  DSN  there  were  much  the  »me 
as  those  of  Greece  Itself.  The  same  magnificent  crimson  often 
occurs  on  cenorhoae.  moulded  into  the  form  of  satyrs'  bead), 
whtch  are  round  In  the  tombs  of  Magna  Oracia. 
"  A  very  large  ascus  from  Canosa  In  the  British  Museum  is  dec 


orated  with  no  less  than  five  statuettes  of  women  and  Victories, 
two  large  masks  of  Medusa,  and  six  projecting  tlgures  of  horses 
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A*  in  other  branches  of  art,  the  Romans  closely 
copied  the  Greeks  in  their  wide  application 
fcmaa.      oi  terra-cot  ta  for  statues,  reliefs,  and  archi- 
tectural ornaments.    A  large  number  of 
beautiful  Grace- Roman  reliefs  exist,  many  having 
designs  evidently  copied  from  earlier  <  J  reek  sculpture. 
Berlin,  the  Louvre,  the  British  Museum,  and  many 
places  in  Italy  possess  fine  collections.    Friezes  with 
tviutifal  reliefs  12  to  18  inches  deep  often  occur, 
Hide  inferior  in  execution  to  the  earlier  Qraek  work. 
M.my  subjects  of  great  interest  are  represented ;  a 
very  fine  plaque  in  the  Louvre  has  the  scene  of  Orestes 
titing  refuge  at  the  sacred  omphalos  at  Delphi, 
which  is  represented  as  a  conical  .stone  al>out  .5  feet 
high,  hung  round  with  ornamental  festoons  made  of 
foH.1  These  terra-cottas  belong  to  the  early  period 
■  f'  the  empire;  in  the  second  century  a  d.  they  be- 
came much  coarser  and  less  Greek  in  style,  like  all 
the  sculpture  of  that  time.    A  plaque  in  the  Louvre, 
which  represents  a  chariot-race  in  the  circus,  bears 
its  maker  s  stamp  L.S.ER.    At  the  end  of  the  first 
and  in  the  early  part  of  the  2d  century  a  d.  the  use 
of  terra  cotta  for  architectural  adornment  was  car- 
ried to  a  high  point  of  perfection  in  Rome.  Many 
buildings  of  this  pe- 
riod hare  the  most  f 
elaborate  _  decoration  j 
moulded  in  clay  and  i 
fitted  together  with  j 
wonderful     neatness.  j 
Not  only  enriched  cor-  j 
nice*  and  friezes  were  I 
made  of  terra-cotta, 
but  even  Corinthian  ; 
columns   with    their  i 
elaborate  acanthus 
capitals.    In  all  cases 
the  whole  surface  ap- 
pears to  have  been 
covered  with  a  thin 
mating  of  "  opus  al- 
barium "    and  then 
decorated  with  colors 
and  even  gold.  The 
best  existing  examples 
in  Rome  are  the  Ain- 
phitheatrum     C  a  s  - 
trense,  many  tombs 
on  the  Via  Latins, 
and  the  barracks  of 
the  Vllth  cohort  of 
the  guards  {vigiles)  in 
the  Trastevere.  But 
few  examples  exist  of 
;    !  iiy..-  Roman  t.-rra- 
«*u  sculpture;  the 
beat  are  some  seated 
female  figures  from 
tombs,  small  life-size, 
in  the  Capitoline  mu- 
auem, — works  of  great 
beauty  and  very  skil- 
fully  fired  without 
cracks  or  warping.    The  British  Museum  also  con- 
tains fine  specimens  of  terra-cotta  sculpture  on  a  large 
•eale,  especially  the  torso  of  a  nude  male  figure  (Her- 
coles),  some  terminal  figures  of  Bacchus,  and  a 
beautiful  statue  of  Urania  (see  Fig.  6). 
In  the  14th  and  more  especially  in  the  15th  century 
terra-cotta  was  adapted  in  various  parts 
HecUarai.    Df  Europe  to  the  most  magnificent  and 
elaborate  architectural  purposes.    In  Ger- 
many  the  mark  of  Brandenburg  is  especially  rich  in 
krra-cotta  work.*  The  church  of  St.  Catherine  in 
the  town  of  Brandenburg  is  decorated  in  t li« •  most 

'  Oonptre  a  similar  representation  of  the  omphalos  on  a  Greek 
»ue  Illustrated  by  Jahn.  Vntenbittier .  Hamburg.  !><{•» 
1  See  Adler,  MtlrtttitrrttcKr  Barkttrin- Wuuwrte,  Berlin,  lis  : 


Fio.  «.—  Terra-cotta  xtatuc  of  the 
Muae  Urania.  1st  century  a.i>.  (British 
Museum.) 


lavish  way  with  delicate  tracery  and  elaborate  string- 
courses and  cornices,  enriched  with  foliage  all  modelled 
in  clay  ;  the  town-hall  is  another  instance  of  the  same 
use  of  terra-cotta.  At  Tangermiinde,  the  church  of 
St.  Stephen  and  other  buildings  of  the  beginning  of 
the  15th  century  are  wonderful  examples  of  this 
method  of  decoration  ;  the  north  door  of  St  Stephen's 
especially  is  a  masterpiece  of  rich  and  effective  mould- 
ing. In  northern  Italy  this  use  of  terra-cotta  was 
carried  to  an  equally  high  point  of  perfec- 
tion.' The  western  facade  of  the  cathedral 
of  Monza  is  a  work  of  the  most  wonderful 
richness  and  minute  elaboration,  wholly  executed  in 
clay,  in  the  latter  part  of  the  14th  century.  The 
cathedral  of  Crema,  the  communal  buildings  of  Pia- 
ceuza,  and  S.  Maria  delle  Grazie  in  Milan  arc  strik- 
ing examples  of  the  extreme  splendor  of  effect  that 
can  be  obtained  by  terra-cotta  work.  The  Certosa 
near  Favia  has  a  most  gorgeous  specimen  of  the  early 
part  of  the  16th  century ;  the  two  cloisters  are  espe- 
cially magnificent.  Favta  itself  is  very  rich  in  terra- 
cotta decoration,  especially  the  ducal  palace  and  the 
churches  of  S.  Francesco  and  S.  Maria  del  Carmine. 
Some  delicate  work  exists  among  the  mediaeval  build- 
ings of  Rome,  dating  from  the  14th  and  16th  cen- 
tury, as,  for  example,  the  rich  cornices  on  the  south 
aiafe  of  S.  Maria  in  Ara  Cocli,  c.  1300;  the  front  of 
S.  Cosimato  in  Trastevere,  built  c.  1 490 ;  and  a  once 
very  magnificent  house,  near  the  Via  di  Tordinone, 
which  dates  from  the  14th  century.  The  most  im- 
portant application  of  terra-cotta  in  mediicval  Italy 
was  to  statuary — reliefs,  busts,  and  even  groups  of 
many  life-sized  figures— during  the  15th  and  16th 
centuries.  Much  of  the  Florentine  terra-cotta  sculp- 
ture of  the  15th  century  is  among  the  most  beautiful 
plastic  work  the  world  has  ever  seen  especially  that 
by  Jacopo  della  Quercia,  Donatello,  and  the  sculp- 
tors of  the  next  generation.4  For  life,  spirit,  and 
realistic  truth  combined  with  sculpturesque  breadth, 
these  pieces  are  masterpieces  of  invention  and  manipu- 
lation. The  portrait  busts  are  perfect  models  of  iconic 
sculpture  (see  Fig.  7).    In  some  respects  the  use  of 


Fio.  7.— Portrait  boat  in  terracotta:  Florentine  work  of  the 
mlddte  of  the  Iftth  century.   (South  Kensington  Museum.) 

burnt  clay  for  sculpture  has  great  advantages  over 
that  of  marble  ;  the  soft  clay  is  easily  and  rapidly 
moulded  into  form  while  the  sculptor's  thought  is 
fresh  in  his  mind,  and  thus  terra  cottas  often  pos- 
sess a  spirit  and  vigor  which  can  hardly  l)e  re- 
produced in  the  laboriously  finished  marble  These 
qualities  are  specially  remarkable  in  the  best  works  of 

*  See  limner,  Tnra-fottn  Arrhittdurt  of  .V  llaly.  London,  1S(S7. 
«  The  South  Keii.nl nut. >n  Museum  r»>s«e*«es  h  very  tine  collec- 
i  lion  of  Florentine  terra-cotua  of  the  best  period. 
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the  Delia  Robbia  family,  (see  Robbia).  In  the  16th 
century  a  more  realistic  style  was  introduced,  and  this 
was  heightened  by  the  custom  of  painting  the  figures 
in  oil  colon.  Itfany  very  clever  groups  of  this  class 
were  produced  by  Ambrogio  Foppa  (Caradosso)  for  S. 
Satiro  at  Milan  and  by  Guido  Mazzoni  and  Begarelli 
(1479-1565)  for  churches  in  Mudena.  These  terra- 
ootta  sculptures  are  unpleasing  in  color  and  far  too 
pictorial  in  style  ;  but  those  of  Begarelli  were  enthusi- 
astically admired  by  Michelangelo.1  Much  fine  terra- 
cotta work  was  produced  in  France  during 
Prance.  the  16th  century,  partly  under  Italian  in- 
fluence.— many  sculptors  from  northern 
and  central  Italy  having  settled  in  France,  especially 
under  the  patronage  of  Francis  I.  In  the  same  cen- 
tury a  similar  Italian  influence  prevailed  largely 
throughout  Spain,  and  very  clever  works  were  pro- 
duced there,  remarkable  for  their  vivid  realism  and 
deceptive  pictorial  style.  In  England  the 
elaborate  use  of  terra-cotta  did  not  come 
into  vogue  till  the  early  part  of  the  16th 
century,  and  then  only  in  certain  counties.  Essex  pos- 
sesses the  finest  examples.  Buch  as  those  of  the  manor 
house  of  Thayer  Marncy,  built  in  the  reign  of  Henry 
VIII.  The  richly  moulded  windows  and  battlements  of 
this  house  are  very  un-English  in  style  and  it  seems 
probable  that  all  the  terra-cotta  decorations  were 
made  in  Holland  or  Flanders.  A  richly  decorated 
terra-cotta  tomb,  with  recumbent  effigy  exists  in  the 
church  of  Layer  Marney ;  and  in  the  collegiate  church 
of  Wytnondham  in  Norfolk  there  are  very  large  and 
elaborate  sedilia  with  lofty  canopied  niches,  all  of  clay, 
which  appear  to  be  of  the  same  date  and  fabrique  as 
the  Essex  examples.  Most  of  the  terra-cotta  sculp- 
ture in  England,  such  as  that  by  Torrigiano,  of  which 
fragments  exist  in  Westminster  Abbey,  the  colossal 
hcadB  of  the  Caesars  at  Hampton  Court,  and  the 
recumbent  effigy  in  the  Chapel  of  the  Rolls,1  were  the 
work  of  Italian  sculptors,  mostly  from  Florence,  who 
were  invited  to  England  in  the  reigns  of  Henry  VII. 
and  Henry  VIII. 

Of  late  years  terra-cotta  for  architectural  purposes 
Modem  'la?  ^een  employed  for  some  very  important 
buildings  in  London,  such  as  the  natural 
history  museum  at  South  Kensington,  the  Albert  Hall, 
and  the  front  of  the  other  museum  in  the  Exhibition 
Road.  The  durability  of  well-fired  clay,  its  dense 
texture,  pleasant  color,  and  smooth  surface  make  it 
specially  suitable  to  an  atmosphere  laden  with  acids 
and  soot  as  is  that  of  London.  The  surface  resists 
decomposition,  and  affords  little  hold  to  the  minute 

J articles  of  carbon.  The  great  improvements  which 
ave  been  made  in  the  manufacture  of  terra-cotta  will 

Srobably  lead  to  its  more  extensive  use.  The  great 
ifficulty  is  to  retain  the  sharpness  of  impression  given 
by  the  mould,  and  above  all  to  avoid  the  uneven 
shrinkage  and  warping  which  is  so  liable  to  take  place 
when  it  is  fired  in  large  pieces.  Any  want  of  truth  in 
the  lines  of  a  long  cornice  becomes  painfully  apparent, 
and  each  moulded  block  of  a  door  or  window-jamb 
must  fit  accurately  on  to  the  next  one,  or  else  the  line 
of  moulding  becomes  broken  and  irregular.  Terra- 
cotta is  now  made  of  many  different  colors,  a  rich  red 
and  a  warm  ochre  or  cream  color  being  the  most 
pleasant  to  the  eye.  In  order  to  avoid  defects  it  is 
necessary  that  the  clay  should  contain  a  large  propor- 
tion of  powdered  silica,  and  that  the  whole  mass  should 
be  thoroughly  homogeneous.  The  method  by  which 
these  ends  are  secured  is  much  the  same  as  that 
employed  in  the  making  of  pottery  (see  vol  xix.  p. 
663  sq. ). 

;  Important  public  collections  are  in  the  Louvre, 
the  British  Museum,  the  museums  of  Berlin 
and  Athens,  and  a  few  fine  specimens  exist  in 
the  South  Kensington  Museum.    The  splendid 
Subouroff  collection  is  now  iu  tho  Hermitage  Palace  at  St. 

\  Pee  Vasari,  ed,  Le  Monnlcr,  xll.  281. 

•   rts  now  threatened  with 


Petersburg.  Many  museum*  in  Italy— such  at  those  at 
Florence,  Perugia,  Capua,  Borne,  and  other  places — contain 
many  examples  from  Etruria  and  Magna  Gnecia.  A  large 
number  of  the  finest  of  the  Tanagra  figure*  and  the  like 
are  in  private  hands ;  some  are  illustrated  in  the  work* 
mentioned  in  the  following  list  ;  that  of  Prince  Liechten- 
stein at  Vienna  is  one  of  the  finest.' 


Literature.— Leon  Heusey.  "  Recherche*  sur  lea  figurines  de 
femmes  vollees,"  in  Mon.attoc  detHudetgrccqvet,  Paris,  1874;  Id, 
"Recb.sur  nn  groupede  Praxltcle,  .  ,  .  en  ten* cuite,"  In  Got.  im 
B.-Art*,  September,  1B75;  Id.,  "Rech.  sur  let  terns  cuite*  gree- 
que*."  in  Man.  assoc.  det  Hud.  gree.,  1876  ;  Id.,  Let  origin*/  dttlentt 


cuite f,  Paris,  1S&! ;  Id.,  Catalogue  det  figurine*  antique*  du 
Paris.  1K82-H.H;  Id.  Papposllene  et  ledlcu  Be*,"  InBull .Vor.HtU.,\#i 
p.  161-167  ;  Frfihner,  Le*  terre*  cuilc*  if  Mir  Minrurt,  ParU,  187W1 
Id.,  Ctat  dela  <\M.  Lecuyer,  Pari*.  1883,  and  OaL  deta  CntL  Bam, 
Paris,  1878;  Kekule,  Orieehiiche  Thonfiguren  out  Tanagra,  Berlin 
1878 ;  Id.,  GricehUche  TrrrnaMrn  vm  Berliner  Muteum.  Berlin. 
1878  :  Id.,  Die  antiken  Trrracottrn  von  Pompeii,  Stuttgart,  1*'; 
Rayet,  Monument*  de  fart  antique,  Paris,  1884,  vol.  11.  pp.  74-W ;  It) ., 
"Surune  plaque  eatampec,"  in  Bull.  Orr.  Hett.,  187v,  pp.  3»Xis 
Id.,  Cat.  dela  Coll.  Rnyrt,  1880;  Id..  Les  figurines  de  T*ns«-» 
(Louvre)  "  in  Oa*.  de*  B.-Art;  1876 ;  Id., "  L'art  grecsu  Trocad*ro," 
In  Got.  de*  II  Art*,  1878;  Furtwaengler.  La  Oil.  Sabouroff,  Ptrli, 
1883-86,  splendidly  illustrated  In  colors ;  Martha,  tat.  de* fgurmt* 
du  mutee a" Athene*.  1880;  Id.,  "Figurines  corinthlenne*  en  terre 
cuite."  in  Bull.  Cor.  mi..  1879,  pp.  SM2:  Id.,  •'  Figurine*  de  T&n- 
agrn,"  ibid.,  1880,  pp.  71-76;  Pother,  "Terre*  cuite*  Oiyprlotei," 
(bid,,  1879,  pp.  8R-94;  Pottler  and  Reinach.  "  Foullles  de  Myrin*/' 
ibid.,  various  articles  In  vols,  for  lWJ-Kt;  Paul  Glrsrd,"  Ktero- 
poles  de  la  Grece  du  Nord,"  ibid.,  1879,  pp.  '211-221 ;  Max.  Colilj- 
non,  "  Plaque  est*  m  pee  de  f antorin,"  fW.,  1881  pp.  436-438;  Ct*- 
nola,  Cypru*.  London,  1877;  Schlletnann,  Troy,  Myeemc,  sod 
Tirynt;  R.  Curtlus,  Gictxlgruppen  au*  Tanagra,  Berlin,  1878;  De- 
launey,  "Terrea  cuttesde  Tanagra,"  In  Revue  de  Prance.  Msysiid 
June,  1878.  An  account  of  the  first  discovery  of  the  Tint^m 
figures  is  given  by  Otto  Luders  in  Bull.  In*t.  Cor.  Arch..  l«4.p 
1'JO ;  see  also  various  articles  in  Gat.  Arehtnl^Arehdot.Zeitung.uiA 
Mm.  In*t.  Arch.  Rom.  (especially  vol.  vi.).  For  the  earlier  known 
terra-cotta*.  see  Panofka,  Trrraeotten  de*  k.  Murum*  tu  Rerih. 
1842 ;  Combe,  Trrra-cottat  in  the  Brituh  Mutrum,  London,  1810;  tad 
Oerhard,  Monumrnti  fgutini  di  SiciNo,  Berlin,  1836.  Other  works 
have  been  already  referred  to.  Clever  but  not  quite  saUsfsctorf 
copies  of  the  finest  Tanagra  and  other  figures  are  now  nude  In 
Berlin  and  Vienna;  they  cost  from  twenty  to  thirty  shillings 
each.  (j.n.«.| 

TERRANOVA,  or  Terranuova,  a  seaport  town 
of  Sicily,  on  a  hill  at  the  mouth  of  the  Terranova,  in 
the  province  of  Caltanisctta,  and  41 J  miles  east-south- 
east from  Girgenti.    It  contains  a  castle  and  several 
|  large  churches,  but  has  little  to  interest  the  traveller, 
i  Though  the  harbor  is  poor,  there  is  a  considerable 
'  trade  in  corn,  wine,  fruit,  sulphur,  and  soda  Cloth 
is  manufactured  to  a  small  extent    The  population  of 
the  town  in  1881  was  16,440,  that  of  the 
17,173.    In  and  near  Terranova  are  the 
the  ancient  Gela  (q.v.).   The  modern  town  owes  iti 
origin  to  the  emperor  Frederick  II. 

TERRAPIN,  see  Tortoise. 

TERRE  HAUTE,  a  city  of  the  United  States,  in 
Harrison  township,  Vigo  county  (of  which  it  is  the 
county  seat),  in  the  western  part  of  Indiana  It  i* 
situated  in  39°  27'  N.  lat.  and  87°  W  W.  long.,  at* 
height  of  492  feet  above  the  sea,  upon  the  east  bank 
of  the  Wabash  river,  186  miles  nearly  south  of  Chicago 
and  73  miles  west-soathwest  of  Indianapolis.  The 
city  stands  upon  level  ground,  about  60  feet  above  the 
ordinary  surface  of  the  river.  It  is  regularly  laid  out. 
with  wide  streets,  lined  with  shade  trees ;  its  principal 
buildings  are  the  State  normal  school  and  the  Poly- 
technic institute.  Six  great  railroad  lines  pass  through 
Terre  Haute,  connecting  it  directly  with  the  cities  of 
the  Mississippi  valley.  This  fact,  together  with  its 
proximity  to  the  coal-mines  of  Clay  county,  has  greatly 
promoted  its  growth  as  a  manufacturing  centre.  It 
had  in  1880  a  population  of  26,042,  as  against  16,103 
in  1870. 

TERSTEEGEN,  Gerhard  (1697-1769),  ( 
religious  writer,  was  born  at  Mors  in  Rhenish 
on  25th  November.  1697.  After  being  educated  at 
the  gymnasium  of  his  native  town,  be  pursued  for 
some  years  the  calling  of  a  ribbon-maker.  In  1728 
he  withdrew  from  all  secular  pursuits  and  gave  him- 
self entirely  to  religious  work.  ' 


•  Very  clever  forgeries  of  terra-cotta  are  beinit  manofsctored, 
and  In  many  eases  real  specimens  have  genuine  heads  whirh  do 
not  belong  to  thorn.  The  coloring  has  frequently  been  wmchcd> 
np  and  falsified  while  in  the  dealers'  hands.  Even  the  cele- 
brated rampana  collection  contained  many  clevsr  forgeries  of 
tta  reliefs. 
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a  ooDeetion  of  hymns  {Blumeng&rtlein,  1729 ;  last 
edition,  Stuttgart,  1868),  a  volume  of  Gebete,  and 
mother  of  Bne/e.  He  died  at  Miihlheim  in  Rhenish 
Prussia  on  3d  April,  176tf.    See  Hymns,  voL  xii.  p. 

622. 

TERTIARIES.     See  Franciscans.  voL  ix.  p. 

616. 

TERTULLIAN,  whose  full  name  was  Qotntus 
Seftcmics  Florens  Tertullianus,  is  the  earliest  I 
and  after  Augustine  the  greatest  of  the  ancient  church 
writers  of  the  West.    Before  him  the  whole  Christian 
literature  in  the  Latin  language  consisted  of  a  transla- 
tion of  the  Bible,  the  Octavitu  of  Minucius  Felix — 
ao  apologetic  treatise  written  in  the  Ciceronian  style 
for  the  higher  circles  of  society,  and  with  no  evident 
effect  for  the  church  as  a  whole — and  a  list  of  the 
books  recognised  as  canonical  (the  so-called  Mura- 
torian  fragment).    Whether  Victor  the  Roman  bishop 
and  Appollonius  the  Roman  senator  ever  really  made 
an  appearance  as  Latin  authors  is  quite  uncertain. 
Tamilian  in  fact  created  Christian  Latin  literature ; 
one  might  almost  say  that  that  literature  sprang  from 
him  full-grown,  alike  in  form  and  substance,  as  Athene 
from  the  head  of  Zeus.     Cyprian  polished  the 
language  that  Teitollian  had  made,  sifted  the  thoughts 
aehad  given  out,  rounded  them  off,  and  turned  them 
into  current  coin,  but  be  never  ceased  to  be  aware  of 
his  dependence  on  TertulHan,  whom  he  designated  as 
*ar'  ifox^v  his  master  (Jer.,  De  Fir.  III.,  53).  Au- 
gustine, again,  stood  on  the  shoulders  of  Tertullian  and 
Cyprian  ;  and  these  three  North  Africans  are  the 
fathers  of  the  Western  churches. 

Tertulhan's  place  in  universal  history  is  determined 
by  (1)  his  intellectual  and  spiritual  endowments,  (2) 
his  moral  force  and  evangelical  fervor,  (3)  the  course 
of  his  personal  development,  (4)  the  circumstances  of 
the  time  in  the  midst  of  which  he  worked. 

(1)  Tertullian  was  a  man  of  great  originality  and 
raniua,  characterised  by  the  deepest  pathos,  the  live- 
best  fancy,  and  the  most  penetrating  keenness,  and 
was  endowed  with  ability  to  appropriate  and  make  use 
af  all  the  methods  of  observation  and  speculation,  and 
with  the  readiest  wit  His  writings  in  tone  and  char- 
acter are  always  alike  "rich  in  thought  and  destitute 
of  form,  passionate  and  hair-splitting,  eloquent  and 
pithy  in  expression,  energetic  and  condensed  to  the 
point  of  obscurity. "  His  style  has  been  characterized 
with  justice  as  dark  and  resplendent  like  ebony.  His 
eloquence  was  of  the  vehement  order  ;  but  it  wins 
hearers  and  readers  by  the  strength  of  its  passion,  the 
energy  of  its  truth,  the  pregnancy  and  elegance  of  its 
expression,  just  as  much  as  it  repels  them  by  its 
heat  without  li^ht,  its  sophistical  argumentations,  and 
its  elaborate  hair-splittings.  Though  he  is  wanting  in 
moderation  and  in  luminous  warmth,  his  tones  are  by  no 
means  always  harsh  :  and  as  an  author  he  ever  aspired 
with  longing  after  humility  and  love  and  patience, 
though  his  whole  life  was  lived  in  the  atmosphere  of 
conflict  Tertullian  both  as  a  man  and  as  a  writer  had 
much  in  common  with  the  apostle  Paul 

(2)  In  spite  of  all  the  contradictions  in  which  he  in- 
volved himself  as  a  thinker  and  as  a  teacher,  Tertul- 
lian was  a  compact  ethical  personality.  What  he  was 
he  was  with  bis  whole  being.  Once  a  Christian,  he 
was  determined  to  be  so  with  all  his  soul,  and  to  shake 
himself  free  of  all  half  measures  and  compromises 
with  the  world.  It  is  not  difficult  to  lay  one  s  finger 
upon  very  many  obliquities,  self-deceptions,  and 
sophisms  in  Tertullian  in  matters  of  detail,  for  he 
struggled  for  years  to  reconcile  things  that  were  in 
themselves  irreconcilable ;  yet  in  each  case  the  perver- 
sities and  sophisms  were  rather  the  outcome  of  pecu- 
liarly difficult  circumstances  in  which  he  stood.  It  is 
«wy  to  convict  him  of  having  failed  to  control  the 
glowing  passion  that  was  in  him.  He  is  often 
outrageously  unjust  in  the  substance  of  what  he  says, 
»nd  in  manner  harsh  to  cynicism,  scornful  to  grue- 
someness ;  but  in  no  battle  that  he  fought  was  he  ever 


actuated  by  selfish  interests.  What  he  did  was  really 
done  for  the  Gospel,  as  he  understood  it  with  all  the 
faculties  of  his  soul.  But  he  understood  the  Gospel  as 
being  primarily  an  assured  hope  and  a  holy  law,  as  fear 
of  the  Judge  who  can  cast  into  hell  and  as  an  inflexi- 
ble rule  of  faith  and  of  discipline.  Of  the  glorious 
liberty  of  the  children  of  God  he  had  nothing  but  a 
mere  presentiment ;  he  looked  for  it  only  in  the  world 
beyond  the  grave,  and  under  the  power  of  the  Gospel 
he  counted  as  loss  all  the  world  could  give.  He  well 
understood  the  meaning  of  Christ's  saying  that  He 
came  not  into  the  world  to  bring  peace,  but  a  sword  ; 
in  a  period  when  a  lax  spirit  of  conformity  to  the 
world  had  seized  the  churches  he  maintained  the 
"vigor  evangelicus"  not  merely  against  the  Gnostics 
but  against  opportunists  and  a  worldly-wise  clergy. 
Among  all  the  fathers  of  the  first  three  centuries 
Tertullian  has  given  the  moBt  powerful  expression  to 
the  terrible  earnestness  of  the  Gospel. 

(3)  The  course  of  TertuUian's  personal  develop- 
ment fitted  him  in  an  altogether  remarkable  degree  to 
be  a  teacher  of  the  church.  Born  at  Carthage  of  good 
family — his  father  was  a  "centurio  consularis  " — he 
received  a  first-rate  education  both  in  Latin  and  in 
Greek.  He  was  able  to  speak  and  write  Greek,  and 
gives  evidence  of  familiarity  alike  with  its  prose  and 
with  its  poetry ;  and  his  excellent  memory — though  he 
himself  complains  about  it — enabled  him  always  to 
bring  in  at  the  right  place  an  appropriate,  often  bril- 
liant quotation  or  some  historical  allusion.  The  old 
historians  from  Herodotus  to  Tacitus,  were  familiar  to 
him,  and  the  accuracy  of  his  historical  knowledge  is 
astonishing.  He  studied  with  earnest  zeal  the  Greek 
philosophers ;  Plato  in  particular,  and  the  writings  of 
the  Stoics,  he  had  fully  at  command,  and  his  treatise 
De  Anima  shows  that  ne  himself  was  able  to  investi- 
gate and  discuss  philosophical  problems.  From  the 
philosophers  he  had  been  led  to  the  medical  writers, 
whose  treatises  plainly  had  a  place  in  his  working  li- 
brary. But  no  portion  of  this  rich  store  of  miscellan- 
eous knowledge  has  left  its  characteristic  impress  on 
his  writings  -  this  influence  was  reserved  for  his  legal 
training.  Ilis  father,  whose  military  spirit  reveals 
itself  in  the  whole  bearing  of  Tertullian,  to  whom 
Christianity  was  above  everything  a  "militia"  had 
intended  him  for  the  law.  He  studied  in  Carthage, 
probably  also  in  Rome,  where,  according  to  Eusebius, 
he  enjoyed  the  reputation  of  being  one  of  the  most 
eminent  jurists.  This  statement  derives  confirmation 
from  the  Digat,  where  references  are  made  to  two 
works,  De  C(i*trrnsi  Peculio  and  Qucntionum  Libri 
VIII.,  of  a  Roman  jurist  named  Tertullian,  who  must 
have  flourished  about  180  A.  D.  In  point  of  fact  the 
quondam  advocate  never  disappeared  in  the  Christian 
presbyter.  This  was  at  once  his  strength  and  his 
weakness :  his  strength,  for  as  a  professional  pleader 
he  had  learned  how  to  deal  with  an  adversary  accord- 
ing to  the  rules  of  the  art — to  pull  to  pieces  his  theses, 
to  reduce  him  ad  aluntrdum,  and  to  show  the  defects 
and  contradictions  of  his  statements,— and  was  spec- 
ially qualified  to  expose  the  irregularities  in  the  pro- 
ceedings taken  by  the  state  against  the  Christians ; 
but  it  was  also  his  weakness,  for  it  was  responsible  for 
his  litigiousness,  his  often  doubtful  shifts  and  artifices, 
his  sophisms  and  a  rg u men  tntiones  ad  hominem,  his 
fallacies  and  surprises.  At  Rome  in  mature  manhood 
Tertullian  became  a  Christian,  under  what  circum- 
stances we  do  not  know,  and  forthwith  he  bent  him- 
self with  all  his  energy  to  the  study  of  Scripture  and 
of  Christian  literature.  Not  only  was  he  master  of 
the  contents  of  the  Bible:  he  also  read  carefully  the 
works  of  Hennas,  Justin,  Tatian,  Miltiades,  Melito, 
Irenaeus,  Proculus,  Clement,  ns  well  as  many  Gnostic 
treatises,  the  writings  of  Mar-ion  in  particular. 
In  apologetics  his  principal  master  was  Justin,  and 
in  theology  proper  ana  in  the  controversy  with 
the  Gnostics,  Irenaeus.  As  a  thinker  he  was  not 
'original,  and  even  as  a  theologian  he  has  pro- 
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schemes  of  doctrine,  except  j  hiBtory  of  the  Catholic  church  ,  for  within  it  the 


duoed  but  few  new 

his  doctrine  of  sin.  His  special  gift  lay  in  tne 
power  to  make  what  had  been  traditionally  received 
impressive,  to  give  to  it  its  proper  form,  and  to 
gain  for  it  new  currency.  From  Rome  Tertullian 
Vinfefld  roooc  ftnd  i'Orlii.i  j'H  &1ao  a^_si&  Elinor  j  &l  &oy 
rate  we  know  that  he  had  temporary  relations  with 
the  churches  there.  He  was  consequently  placed  in  a 
position  in  which  he  could  check  the  doctrine  and 
practice  of  the  Roman  Church.  Thus  equipped  with 
knowledge  and  experience,  he  returned  to  Carthage 
and  there  laid  the  foundation  of  Latin  Christian  litera- 
ture. At  first,  after  his  conversion,  he  wrote  Greek, 
but  by  and  by  Latin  almost  exclusively.  The  elements 
of  this  Christian  Latin  language  may  be  enumerated 
as  follows  :  Q. )  it.  had  its  origin,  not  in  the  literary 
language  of  Rome  as  developed  by  Cicero,  but  in  the 
language  of  the  people  as  we  find  it  in  Plautus  and 
Terence:  (ii.)  it  has  an  African  complexion  ;  (iiL)it 
is  strongly  influenced  by  Greek,  particularly  through 
the  Latin  translation  of  the  Septuagint  and  of  the 
New  Testament,  besides  being  sprinkled  with  a  large 
number  of  Greek  words  derived  from  the  Scriptures 
or  from  the  Greek  liturgies ;  (iv.)  it  bears  the  stamp 
of  the  Gnostic  style  ana  contains  also  some  military 
expressions;  (v.)  it  owes  something  to  the  original 
creative  power  of  Tertullian.  As  for  his  theology,  its 
leading  factors  were — (i. )  the  teachings  of  the  apolo- 
gists ;  (ii.)  the  philosophy  of  the  Stoics;  (iii.)  the 
rule  of  faith,  interpreted  in  an  anti-Gnostic  sense,  as 
he  had  received  it  from  the  Church  of  Rome  ;  (iv. ) 
the  Soteriological  theology  of  Melito  and  Irenssus ; 
(v.)  the  substance  of  the  utterances  of  the  Montanist 
prophets  (in  the  closing  decades  of  his  life).  This 
analysis  does  not  disclose,  nor  indeed  is  it  possible  to 
discover,  what  was  the  determining  element  for  Ter- 
tullian ;  in  fact  he  was  under  the  dominion  of  more 
than  one  ruling  principle,  and  he  felt  himself  bound 
by  several  mutually  opposing  authorities.  It  was  his 
desire  to  unite  the  enthusiasm  of  primitive  Chris- 
tianity with  intelligent  thought,  the  original  demands 
of  the  Gospel  with  every  letter  of  the  Scriptures  and 
with  the  practice  of  the  Roman  Church,  the  Bavings 
of  the  Paraclete  with  the  authority  of  the  bisnops, 
the  law  of  the  churches  with  the  freedom  of  the  in- 
spired, the  rigid  discipline  of  the  Montanist  with  all 
the  utterances  of  the  New  Testament  and  with  the 
arrangements  of  a  church  seeking  to  set  itself  up 
within  the  world.  At  this  task  he  toiled  for  years, 
involved  in  contradictions  which  it  took  aU  the  finished 
skill  of  the  jurist  to  conceal  from  him  for  a  time.  At 
last  he  felt  compelled  to  break  off  from  the  church  for 
which  he  had  lived  and  fought ;  but  the  breach  could 
not  clear  him  from  the  contradictions  in  which  he 
found  himself  entangled.  Not  only  did  the  great 
chasm  between  the  old  Christianity,  to  which  his  soul 
clung,  and  the  Christianity  of  the  Scriptures  as  juris- 
tically  and  philosophically  interpreted  remain  un- 
bridged  ;  he  also  clung  fast,  in  Bpite  of  his  separation 
from  the  Catholic  church,  to  his  position  that  the 
church  possesses  the  true  doctrine,  that  the  bishops  per 
t\tece*$i»nem  are  the  repositories  of  the  grace  of  the 
teaching  office,  and  so  forth.  The  growing  violence 
of  his  latest  works  is  to  be  accounted  for,  not  only  by 
his  burning  indignation  against  the  ever-advancing 
secularization  of  the  Catholic  church,  but  also  by  the 
incompatibility  between  the  authorities  which  he 
recognized  and  yet  was  not  able  to  reconcile.  After 
having  done  battle  with  heathens,  Jews,  Marcionites, 
Gnostics,  Monarchians,  and  the  Catholics,  he  died  an 
old  man,  carrying  with  him  to  the  grave  the  last  re- 
mains of  primitive  Christianity  in  the  West,  but  at 
the  same  time  in  conflict  with  himself. 

(4)  What  has  just  been  said  brings  out  very  clearly 
how  important  in  their  bearing  on  Tertullian's  de- 
velopment were  the  circumstances  of  the  age  in  which 
he  labored.  His  activity  as  a  Christian  falls  between 
190  and  220,  a  period  of  very  great  moment  in  the 


struggle  with  Gnosticism  was  brought  to  a  victorious 
close,  the  New  Testament  established  a  firm  footing 
within  the  churches,  the  "apostolic"  rules  which 
thenceforward  regulated  all  the  affairs  of  the  church 
were  called  into  existence,  and  the  ecclesiastical  priest- 
hood came  to  be  developed.  Within  this  period  also 
falls  that  evangelical  and  legal  reaction  against  the 
political  and  secular  tendencies  of  the  church  which 
is  known  as  Montanism.  The  same  Tertullian  who 
had  fortified  the  Catholic  church  against  Gnosticism 
was  none  the  less  anxious  to  protect  it  from  becoming 
a  political  organization.  Being  unable  to  reconcile  in- 
compatibles,  he  broke  with  the  church  and  became 
the  most  powerful  representative  of  Montanism  in 
the  West 

Although  Tertallian's  extant  works  are  both  nnmeroo* 
and  cepioua,  oar  knowledge  of  his  life  is  very  vague.  He 
cannot  have  been  born  much  later  than  about  150.  Hi* 
activity  as  a  jurist  in  Home  must  fall  within  tbe  period  of 
Commodus;  for  there  U  no  indication  in  his  writing*  tbtt 
he  was  in  Rome  in  the  time  of  Marcos  Aurclins,  and  many 
paMages  seem  to  preclude  the  supposition.  The  date  of  bis 
conversion  to  Christianity  is  quite  uncertain ;  there  is  math 
in  favor  of  the  years  between  190  and  195.  How  long  h<- 
remained  in  Borne  after  becoming  a  Christian,  whether  be 
had  attained  any  office  in  the  church  before  leaving  Rome, 
what  was  the  date  of  his  visit  to  Greece, — on  these  point* 
also  we  remain  in  ignorance.  It  ia  certain  that  he  wit 
settled  in  Carthage  in  the  second  half  of  197,  the  date  of 
his  writing  his  Apologetieut  and  (shortly  afterward*)  hie 
two  books  Ad  Nationet;  we  also  know  that  he  became  & 
presbyter  in  Carthage  and  waa  married.  His  recognition 
of  the  Moutanistic  prophecy  in  Phrygia  aa  a  work  of  God 
took  place  in  202-203,  at  tbe  time  when  a  new  persecution 
broke  out.  For  the  next  five  years  it  waa  his  constaot 
endeavor  to  secure  the  victory  for  Montanism  within  the 
church ;  but  in  this  he  became  involved  more  and  more 
deeply  in  controversy  with  the  majority  of  tbe  chnrcb  ia 
Carthage  and  especially  with  ita  clergy,  which  had  tbe 
support  of  the  clergy  of  Home.  As  Jerome  write*  (Dt  IV. 
HI.,  53) :  "  Usque  ad  mediam  satatem  presbyter  fuit  eccleei# 
Africans,  invidia  poeteactoontumelii*  clerieorum  Roman* 
eoclesUe  ad  Montani  dogma  delapsna."  On  his  breach  with 
the  Catholic  church,  probably  in  207-206,  he  became  the 
head  of  a  small  Montanist  community  in  Carthage.  Ia 
this  position  he  continued  to  labor,  to  write,  and  to  avail 
the  lax  Catholic*  and  their  clergy  until  at  least  the  time 
of  Bishop  Galixtus  in  the  reign  of  Elagabalua.  The  Tear 
of  hia  death  is  uncertain.  Jerome  (tU  tup.)  say*:  "Fertor 
vixiase  usque  ad  decrepitam  aBtatem."  That  he  returned 
at  last  to  the  bosom  of  the  Oatholio  chnrch  ia  a  mere 
legend,  the  motive  of  which  ia  obvious;  his  adherent*  after 
hia  death  continued  to  maintain  themselves  a*  a  small 
community  in  Carthage.  Although  he  had  left  the  chorcb. 
hia  earlier  writings  continued  to  be  extensively  read ;  and 
in  the  4tb  century  hia  works,  along  with  thoae  of  Cypriaa. 
were  the  principal  reading  of  Western  Christiana,  until 
they  were  superseded  by  thoae  of  Jerome,  Ambrose,  Augus- 
tine, and  Gregory.  Jerome  has  included  him  in  hi*  cata- 
logue of  Christian  "  viri  illustres,"  but  only  aa  a  Catholic 
to  whom  reference  ahoutd  be  made  with  caution.1 

Tbe  works  of  Tertullian,  on  tbe  chronology  of  which  * 
great  deal  haa  been  written,  and  which  for  the  moat  part 
do  not  admit  of  being  dated  with  perfect  certainty,  fall 
into  three  classes,  —the  apologetic,  the  polemical  theologi- 
cal, and  the  ascetic  And  in  point  of  time  also  three  pe- 
riods can  be  readily  distinguished,  the  years  202-203  and 
207-208  constituting  the  divisions.  Some  of  the  things  be 
wrote  have  unfortunately  disapi>earod,  in  particular  tbe 
Dt  Sptetatutit,  Dt  Baptitmo,  and  Dt  Virginibut  I'etmdit  u> 
Greek  ;  his  works  in  Latin  on  the  same  subjects  have  sur- 
vived. .  , 

L  Wort*  doling  from  before  202-203.— To  this  cla*a  belong 
the  Apologeticut  (197)  and  the  two  books  Ad  N****,  Dt 
ffpedaculu,  De  Idololatri*.  Dt  Cult*  Ftminanm  LUri  /J,  Dt 
Tetiimonio  Animm  (written  soon  after  the  Apologetic*),  A* 
Martyrtt  (perhaps  the  earliest  of  all),  Dt  Baplitmo  H*r*- 
coram  (now  loat),  Dt  Baplim*.  De  PtrniUntU.De  Or**** 
(the  last  three  written  for  catechumens),  Dt  MaA^ 
Uiorem  Libri  II.,  Dt  Prwtcriptumt  HmrHieomm,  and  Ait. 
Marciontm  (in  ita  first  form).  The  Apobgeticut,  which  m 
the  3d  century  was  translated  into  Greek,  a  the  weightiert 
work   in  defence  of  Christianity  of  the  first  two  ceo- 
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turies.  Beapecting  its  relation  to  the  Oclaviu*  of  Minucius 
Felix  tuucb  has  been  written ;  to  the  present  writer  it 
(trnu  unquestionable  that  Tertullian 's  work  was  the  later, 
i  »f  great  moment  also  is  the  De  Prreeriptione  llrreticoruin, 
n  which  the  jurist  is  more  clearly  heard  than  the  Chris- 
tian. The  De  Speetoculi*  and  De  Idololotria  show  that  Ter- 
tuUian  was  already  in  a  certain  sense  a  Montanist  before 
ae  formally  went  over  to  that  creed  ;  on  the  other  hand, 
in  De  Pvenitemtia  proves  that  his  earlier  views  on  church 
discipline  were  much  more  tolerant  than  his  later.  To 
learn  something  of  his  Christian  temper  we  must  read  the 
Dt  Ortriont  and  the  De  Patientia.  The  De  Baptirmo  is  of 
special  interact  from  the  archaeological  point  of  view. 

II.  Wtrk*  written  between  202-203  and  207-208.— De  Fir- 
fi*%b%t  VelanHts,  De  Corona  MUitis,  De  Fuga  in  Pertecwtione, 
Dt  Etkortatione  Qutitali*,  Scorpiaee  adv.  Gnotticot  (f),  Adver- 
mi  Hermoaenem,  De  Centu  Animm  adv.  Hermogenem  (lost), 
Ait.  Vxlentiniano*,  Adv.  ApeUeiacot  (lost),  De  Paradito  (lost), 
Dt  Ftto  (lost),  De  Anima,  De  Came  Ckritti,  De  Beiurrectume 
Omit,  and  De  Rpe  FideHum  (lost),  were  all  written  after 
Tertaliian  had  recognised  the  prophetic  claims  of  the  Mon- 
UnuU,  but  before  he  had  left  the  church. 

III.  Work*  later  than  207-208.—  To  this  period  belong  the 
ive  books  Adv.  Mar  cum  rm,  his  main  anti-Gnostic  work  (in 
Ihe  third  form — the  first  of  the  five  was  written  in  207- 
J08I,  Ad  Scapuiam  (a  memorial  to  the  governor,  written 
m«,o  after  211),  De  PaUio  (possibly  this  ought  to  be  classed 
smong  the  earliest  writings),  Adv.  Praxean  (his  principal 
work  sgainst  the  Monarch  ians),  and  Adv.  Judieot.  The 
latest  extant  works  of  Tertaliian  (all  after  217)  are  his 
aontroveraial  writings  against  the  laxity  of  the  Catholics, 
fall  of  the  bitterest  attacks,  especially  upon  Calixtus,  the 
bishop  of  Rome ;  these  are  De  Monogamia,  De  Jejnnio,  De 
Pn&eitia,  and  De  EeeUui  Libri  VII.  (lost).  The  arguments 
against  the  genuineness  of  some  of  the  above  writings  do 

to  the  present  writer  to  have  weight  It  is  un- 
i  whether  Tertullian  was  the  author  of  the  Acta  Per- 
et  FeUcitati*. 

Literature. — A  thoroughly  adequate  edition  of  the  works  of 
Tertullian  and  a  full  account  of  bis  fortunes  as  a  writer  are  still 
desiderata;  the  best  edition  at  present  Is  that  of  Oehler  (8  vols., 
Uipsic,  1863).  The  exUtio  princepe  is  by  Beatus  Khenanus  (Basel, 
Mil):  others  have  appeared  by  Gelenius  (1550),  I'ameliua  (1579), 
De  la  Barre  <15B0>.  Algaltius  (1634),  Semler  (1770-71),  Oberthur 
(I'M;,  Leopold  (1839*7.7,  and  Migne  (1M4).  The  Vienna  Academy 
■  about  to  publish  an  edition  by  RelfTerscheld.  There  are  Ger- 
man translations  by  Besnard  (1837)  and  Kellner  (1882),  and  an 
hrtgllih  translation  appears  In  Clark's  Ante-Nicene  Theological 
Library.  Separate  treatises  of  Tertullian  hare  often  been  edited, 
-the  ApatogeUcu*  by  Havercamp  (1718),  Oehler  (I KM),  and  Kayser 
(1«5) .  the  Ad  Saturn**  by  Oodofredus  (1635) ;  the  De  Spectacutis 
by  Kluasinann  (1877) ;  the  De  Tettinonio  Animie  by  Lindner  (1862) ; 
the  Dt  PaUio  by  Saimailus  (1856);  other  minor  writings  by  Hur- 
ler, etc.  The  testimonies  of  the  church  fathers  (the  moat  Im- 
portant being  those  of  Cyprian,  Eusebius,  Jerome,  and  Vincent 
Of  Lerins)  are  partly  brought  together  In  the  editions. 

The  olderstudiee  on  Tertullian  by  Lc  Nourry .  Tlllemont,  Dupln, 
Allix.  Cave,  Ceilller.  Moabelm,  Centner.  Semler,  Noeaselt,  are  to 
►  me  extent  reproduced  in  vol.  ill.  of  Oehler' s  edition.  Among 
the  more  modern  contributions  to  the  subject  may  be  mentioned 
thnaeof  NeanderUnli?Tio««tuj.  Geittde*  tertullian*,  Berlin,  1825). 
Bohringer  (Ihe  Kirch*  Chrimi  in  Biographien,  vol.  iLL,2d  ed..  1875), 
Mohler  (Patrologie,  vol.  L.  1840,  pp.  701-780),  Kaye  (Eecit*.  BUi 
'Jtfc'id  and  3d  Qtnhtriet,  iUuttraled  from  the  writing!  qf  TertuUian, 
M  ed.,  1845),  Coenen  (Comment  de  TertuU ,  Utrecht,  1825),  Hesaet- 
•*:r\(Ttrtullkm'a  Lehre,  pL  1  ,  Dorpot,  1848),  Ebert  (GetcKd.  Chnrtl. 
Lit,  1874).  Freppel  (TertuUien,  Paris.  1864),  Hauck  (Tertullian  t 
Leben  u.  Schrifirn,  1877),  Alzog  (Patrologie.  8d  ed.,  1876):  see  alio 
the  manuals  of  church  history,  history  or  dogma  {e.g.,  Harnack's 
Uhrb,  d,  DogmmgetcK. :  also  Schwane's,  Darner's,  and  others), 
of  Roman  literature  (Teuffel),  of  Christian  philosophy  (Rltter. 
stockl.Erdmann.  L'eberweg).  Compare  also  Deullnger,  Geitt  d. 
Onat  Uetxriufcrung,  vol.  L 

On  the  chronology  and  genuineness  of  the  works  attributed  to 
Ttrtulllan,  see  Moanctm,  Semler,  Noesaelt  (De  Vera  AVtate  et  Doe- 
tmaSeriptorum  TertuUiani.  1768  ;  In  Oehler'a  ed.,  vol.  ill.),  Ublhorn 
ifWamenia  Chronologize  Trrtull.,  Gottlngen,  1852).  Bonwetaeh  (Ihe 
s-'trjim  Tertullian'*  n.  d.  ZeU  ihrer  Abfa**.,  Bonn,  1879),  Kellner 
"ZurChron.  Tert.'s.''  in  Theol.  QuartalseJtr  .  1870-71).  Grotemeyer 
(titer  Tertullian' *  Ixben  u.  SchrUten,  Kempen,  1865-65).  Harnack 
I  'Zur  Chronol.  d.  Schr.  Ten's,  in  fhrfcrjf.  Kirehenge*eh.,  1878), 
Stfdecben  ("  Tert's  Geburtsjahr,"  in  atehr.  f.  wis*.  Theol., 
196).  On  Tertullian  as  a  man,  a  citizen,  and  an  author,  see 
Et*rt  (as  above),  Kugelhardt < "  Tert.'s  schriftstell.  Character." 
la  ZUehr./.  d.  hut  Theol..  1852).  Bitter  (In  Braun  and  Achterfeld's 
Homer  Zrittehrift  lift.  8),  Hlldebrand  (in  Jahn's  Jahrb  z.  Alter- 
^inwiunucA.,  1843),  IMeringer  (Doctrina  TurtuUiani  de  Rep.  et  de 
Ofie.  etJur.  Civtum  (nrittianorum,  Bonn.  1850),  Niirdechen  ("Tert. 
A  Mensch  u.  als  BOrger,"  in  llu*.  Ztrehr..  188.5).  Schmidt  (De 
LatiuitaU  Tert.,  Erlangen,  1870-72).  Klussmann,  (fMrorSM  TertuU., 
Ptt.  L.U.,  Halle.  1881).  HauachUd  (Die  Orund*&ax  u.  ilittd 
der  Wortbilduruj  bet  Tert..  Leipslc,  1881).  and  I^angen  (De  Mru 
Ten.  Prtcporitionum,  MOnster,  1869).  On  Tertullian  as  a 
jurist,  see  Blumenbach  (De  I'retbytero  et  Ieto  TertuU ianti,  Leip- 
«lc.  1786),  Wlesenhavern  (De  lcto  TertuUiano.  Hildenheim, 
l?t$v  Pagenstecher  (f>e  Jurupr.  Tert..  Harderwijk,  1768),  Ru- 
■iortiRom.  hrehugaeh.,  I.  p.  188  *}.).  On  Tertullian  as  an  apol- 
r«ete.  see  Hefcle  ("  Tert.  als  Apologet,"  in  Beitr.  rur  Kirehrnom- 
mSt,  voJ,  i.K  Jeep  rTertala  Apologet.'Jn  ^oArt*.  /.  d 


Con<lamln  (De  Trrtullinno  VcxaUr  Rcltgionu  Patrono.  Bar  le-Poe, 
1877),  Werner  ((iex-h.  d.apctog.  u.  polemueh.  Lit,  vols.  1..  11.,  1861-62). 
On  his  relations  to  the  Greek  apologi.su,  see  Harnack  (Ttxte  u. 
Vntert.  aUcfaiit.  Lit.-Getch.,  vol.  on  those  to  Minucius  Felix, 
Ebert  (Trrr.'s  Yerhaltniu  ru  M  Felix,  Leipsic,  1868),  and  a  number 
of  other  discussions  by  Hand.  KQhn.  etc.  His  relation*  to  Clement 
of  Alexandria  have  been  invesligatexl  by  Mumtcher  (in  Henke's 
Magazin.  vol.  vl.,  1786).  Noldechen  (Jahrbb.  J.  prat,  Theol.,  1886; 
Thiol.  Stud.  u.  Jfrtt.,1886);  on  his  relations  to  IrenaMis,  Hlppolytus, 
Mellto,  and  the  Gnostics,  see  Harnack  (Zur  QueiUnkritik  der  Geech. 
d.  tjnotticiemut.  Leipslc.  1873),  Llpslus  (Die  Qwtlrn  der  &Ue*ten 
Ketxergetch..  1875),  Harnack  (De  Apetlit  Gnori  Monarehiea,  Leipslc, 
1874,  and  Ttxte  u.  LhtermtcA.,  vol.  I.),  Hilgenfeld  (KetxergetcK,  lhj  i, 
and  Hagemaun  (Die  rim.  k'irche  1864).  His  relations  to  the  Greek 
element  in  general  are  treated  of  by  Caspar!  in  vol.  ill.  of  hia 
Qurllen  rur  Geteh.  d.  Tuu/iymboU  (1875),  and  those  to  the  New  Tes- 
tament and  primitive  Christianity  by  Ronsch  (Dot  S  T.  Ttrt't, 
1871),  Volkmar  (in  Credner's  (letch,  d.  JfTUchen  Kanon,  I860), 
Weatcott  (Uitt.  qt  the  Canon  of  the  N.  T,  5th  ed.,  1881),  Charterts 
(Cnwmieity.  1880).  Overbeck  (Die  Auffwuung  d.  Streitt  tuwhen 
Petrus  u.  Paulut  bei  den  kirchenvdtem,  Basel,  1877),  Barth  ("Tert.'a 
Auffassung  des  Ap.  Paulua/'  etc.,  in  Jahrbb.  /.  prat.  Theol., 
vol.  vlil  ).  and  N6ldechen  pEln  gentigeltes  Wort  bel  Tert.."  la 
Zt*chr.  f.  u?i$t.  Theol.,  1885). 

On  Tertullian  as  a  Montanist.  sec  Goltwald  (De  Montanwno 
Tert.,  Breslau,  1*53)  and  theaccountaof  MonUnlsm  by  Schwegler. 
Baur,  Rltschl,  Bonwelach,  De  Soy  res,  Salmon,  Harnack,  and 
others ;  also  Noldechen  ("  Die  Krisis  in  Karlhag.  Schleler- 
streit."  in  Ztechr.  /.  kirehl.  Wieteneeh.  n.  ktrch.  Leben,  1886).  On 
his  relation  to  the  creed  and  rule  of  dalth  consult  Harnack  (Pair. 
App.  Opp.,  i.,  3d  ed.,  11.  Appendix,  and  Lehrb.  d.  Dogmengerh., 
vol.  I.).  His  doctrine  of  the  Euchsrist  has  been  diacuaaed  by 
Dieringerdn  Der  Kathotik  for  1864),  Leimbach  (Beitr.  z.  Abend- 
mahltlehre  Tert.'i,  Gotha,  1874),  and  In  the  standard  works  on  the 
history  of  the  doctrine  generally.  For  his  doctrine  of  the  resur- 


rection, see  Oehnlnger  (Tert  u.  feint  Aujerdchvnmlchre,  Augsburg. 

"iatik  for  May,  August,  and 
Coriyine  de  fdaue  Saprit 


1878)  :  for  his  psychology,  see  Do-  Kathotik  for  May.  An 
September,  1865,  Murton  (Ettai  tur  torigine  de  tdn 
Tert.,  Strasburg,  1866),  Burckhardt  (Die  Seetenlehre  de*  Tert., 
Bautzen,  1857),  Stock  1  (De  Tert.  Doctrina  PtyehoL,  MOnster, 
1863),  and  Hauachild  (TW.'i  Ptychologie,  Fraukfort^n-Maln.  1880). 
On  his  doctrine  of  the  original  state  of  man.  see  Wendt  (Die 
Lehrt  von  d.  BaMMftfc  V'oUb»i«VacnAfrt,  1882).  and  Noldechen  (ZUehr. 
/.  vriee,  Theol,  1886) ;  and  on  his  doctrine  of  redemption,  aee 
Bordea  (Krpome  era.  de*  opin.  de  Tert  tur  la  redemption,  Stras- 
burg, 1860).  The  treatise  .4iff.  Praxean  and  his  anti-Monarchian 
polemic  are  diacuaaed  by  Lipslus  {Jahrbb.  /.  deulteh.  Theol.,  1868) 
and  Hagemann  (as  above),  and  In  the  church  histories ;  hia  con- 
ception of  the  sacraments  by  Leimbach  (7W.  Stud.  u.  h  ut  . 
1871).  HU  ethical  ideaa  are  analyzed  by  MUuscher  (Henkes 
Maiyusin,  vol.  vl.,  1796)  and  Nielsen  (Tert.'s  Ohtk,  Copenhagen, 

1879)  ;  the  De  PaUio  by  Kellner  ( Theol.  (fuirtaltchr.,  1870)  the  De 
Patirntia  by  Noldechen  (ZlscAr.  /.  kirehl.  Wi**en*eK  u.  kirch.  Dtben, 
1885),  the  .4'/r  Judmt  by  Semler,  Bonwetach  (as  above),  and  Volk- 
mar (in  Credner's  Getch,  d.  STliehen  Kanon),  the  spurious  addition 
to  the  De  Prrttriptione  by  the  authorities  already  cited  for  his 
relations  to  Gnosticism  and  by  Llpaius  (Zur  Queilenkritik  de*  Epi- 
phaniot,  1865).  On  the  poem  Adv.  Mnrc. ,  falsely  ascribed  to  Tertul- 
lian, aee  Hiickstadt's  monograph  (Leipslc,  1875),  also  the  ZUthr. 
J.  utss.  Theol.,  1876 ;  on  the  poem  De  Sodoma  et  deJona.ttse,  Muller 
{Rhrin.  Ma*.,  xxil.l.  The  passages  of  archteologlcal  importance 
in  Tertullian  are  discussed^ by  Leimbach  In2*-Ar./.  die  hut,  TttctJ., 
1871,  and  by  Noldechen  in  ZUehr.  f.  kirchL  Wi**en*ch.  u.  kirehl. 
Leben,  1885 ;  see  also  Morcellus  (Africa  Christiana,  8  vols.,  Brescia. 
1816),  Mooter  (Primordia  Ecdetlm  African*,  Copenhagen,  1829), 
and  Gorrea  ("  Das  Christenthum  u.  der  Staat  x  Zelt  des  Kaisers 
Septlmius  Severus,"  in  Jahrbb.  J.  prat.  Theol.,  1878).  Some  editions 
of  Individual  works  of  Tertullian,  as  well  as  philological  Investi- 
gations not  mentioned  In  the  foregoing  list,  will  be  found  par- 
ticularized in  Mayor's  Bibliographical  Clue  to  Latin  Literature,  1875. 

(A.  HA.) 

TERUDANT,  or  Tarudant.  See  Morocco,  vol 
xvi.  p  860. 

TERUEL,  a  province  of  Spain,  forming  part  of  the 
ancient  kingdom  of  Aragon,  is  bounded  on  the  N.  by 
Zaragoza,  on  the  E.  byTarragona,  on  the  S.  by  Cas- 
tellon  de  la  Plana  and  Valencia,  on  the  S.W.  by 
Caenca,  and  on  the  W.  by  Guadalajara,  and  has  an 
area  of  2363  square  miles.  It  is  intersected  from  east 
to  west  by  the  mountain  chains  of  Albarracin  and 
Gudar,  from  which  several  offsets  diverge  on  either 
side.  The  loftiest  summit  is  the  Muela  de  San  Juan 
(5280  feet),  which  is  covered  with  snow  for  a  great 

f)art  of  the  year.  These  sierras  give  rise  to  several 
arge  rivere,  the  principal  being  the  Tagus,  the  Gua- 
dalaviar,  the  JiWa,  and  the  Guadalope.  Notwith- 
standing the  fertile  character  of  the  plains  and  an 
abundance  of  mineral  wealth,  the  trade  of  the  province 
is  unimportant,  and  civilisation  in  a  backward  state, 
owing  to  the  lack  of  means  of  transport,  the  want  of 
enterprise,  and  imperfect  communication  with  the 
outer  world.  .The  chief  products  are  corn,  wine, 
oil,  cheese,  fruits,  timber,  flax,  hemp,  silk,  wool,  and 
saffron,  together  with  cattle,  sheep,  and  swine ;  while 
in  the  busier  centres  some  slight  manufacture  of 
coarse  cloth,  paper,  leather,  soap,  pottery,  and  esparto 
goods  is  carried  on.  The  population  of  the  province 
in  1877  was  249,000. 
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TERUEL— TEST  ACTS 


TERUEL,  the  capital  and  most  important  town  of 
the  above  province,  is  situated  on  tne  left  bank  of 
the  Guadalaviar,  142  miles  east  of  Madrid,  and  on 
the  high  road  from  Calatayud  to  Valencia.  It  is  an 
ancient  walled  city,  fast  falling  into  decay,  with 
narrow  gloomy  streets  and  crumbling  mediaeval  houses. 
Some  or  the  numerous  churches  ure  worth  seeing, 
with  their  paintings  by  the  rarely  known  17th-century 
artist  Antonio  Visquert,  as  is  also  the  great  aqueduct 
of  140  arches,  raised  1555-60  by  Pierre  Bedel,  a  French 
architect  In  the  cloisters  of  San  Pedro  lie  the  re- 
mains of  the  celebrated  "  lovers  of  Teruel,"  Juan  de 
Marcilla  and  Isabella  de  Segura,  whose  pathetic 
story  has  formed  the  subject  of  numerous  dramas  and 
poems  by  Perez  de  Montalvan,  Yaoue  de  Salas,  Hart- 
xenbusch,  and  others.  The  cathedral  is  Churri- 
gueresque.  Teruel  was  raised  to  the  dignity  of  a  see 
in  1 577,  the  bishop  being  suffragan  of  Zaragoza.  The 
population  of  the  city  in  1877  was  9482. 

TESCHEN  (Polish  Cfc*yn),  the  chief  town  of  a 
duchy  in  Austrian  Silesia,  is  situated  on  the  Olsa,  a 
tributary  of  the  Oder,  34  miles  southeast  of  Troppau. 
It  oombines  both  Polish  and  German  peculiarities  in 
the  style  of  its  buildings,  and  contains  five  churches, 
the  most  interesting  of  which  are  the  parish  church, 
which  formerly  belonged  to  a  Dominican  monastery, 
and  the  Gnadenkirche,  one  of  the  Protestant  churches 
built  in  terms  of  the  treaty  of  Altranstadt  in  1706. 
The  only  relic  of  the  ancient  castle  is  a  square  tower, 
dating  from  the  12th  century.  The  manufacturing  in- 
dustry of  the  town  is  slight,  and,  since  the  construction 
of  the  railway  via  Oderberg,  Teschen  has  lost  much  of 
the  trade  formerly  commanded  by  its  position  near 
the  borders  of  Silesia,  Hungary,  Moravia,  and  Galioia. 
A  flax  dressing  and  spinning  factory,  a  large  brewery, 
and  several  furniture  factories  are  the  chief  industrial 
establishments  in  the  town.  The  population  in  1880 
was  13,004. 


It  was  at  Teschen  that  Maria  Theresa  and  Joseph  IL 
signed  the  peace  which  put  an  end  to  the  war  of  Bavarian 
succession  in  1779.  The  duchy  of  Teschen  was  formerly  a 
more  or  less  direct  apanage  of  the  Bohemian  crown.  For 
some  time  it  bore  the  name  of  Saxe-Teschen  (Sachaen-Tes- 
chen),  owing  to  the  fact  that  Prince  Albert  of  Saxony,  who 
married  an  archduchess  of  Austria,  received  it  as  part  of 
his  wife's  dowry.  Prince  Albert  bequeathed  it  in  1822  to 
the  emperor  of  Austria  who  bestowed  it  on  the  archduke 
Albert. 

TESSIN.   See  Ticino. 

TEST  ACTS.  The  principle  that  none  but  persons 
professing  the  established  religion  were  eligible  for 

Eubltc  employment  was  adopted  by  the  legislatures  of 
Dth  England  and  Scotland  soon  after  the  Reforma- 
tion. In  England  the  Acta  of  Supremacy  and  Uni- 
formity and  the  severe  penalties  denounced  against 
recusants,  whether  Roman  Catholic  or  Nonconformist, 
were  affirmations  of  this  principle.  The  Act  of  7  Jac 
I.  a  2  provided  that  all  such  as  were  naturalised  or 
restored  in  blood  should  receive  the  sacrament  of  the 
Lord's  Supper.  It  was  not,  however,  until  the  reign 
of  Charles  II.  that  actual  receiving  of  the  communion 
of  the  Church  of  England  was  made  a  condition  pre- 
cedent to  the  holding  of  public  offices.  The  earliest 
imposition  of  this  test  was  by  the  Corporation  Act  of 
1661  (13  Car.  II.  st.  2.  a  1),  enacting  that,  besides 
taking  the  oath  of  allegiance  and  supremacy  and  sub- 
scribing a  declaration  against  the  Solemn  League  and 
Covenant,  all  members  of  corporations  were  within 
one  year  after  election  to  receive  the  sacrament  of  the 
Lord's  Supper  according  to  the  rites  of  the  Church 
of  England.  This  Act  was  followed  by  the  Test  Act 
of  1672  (25  Car.  II.  c.  2).  The  immediate  cause  of 
the  Test  Act  (the  full  title  of  which  is  "  An  Act  for 
preventing  dangers  which  may  happen  from  popish 
recusants  )  was  the  king's  declaration  of  indulgence, 
dispensing  with  laws  inflicting  disabilities  on  Noncon- 
formists. This  Act  enforced  upon  all  persons  filling 
any  office,  civil  or  military,  the  obligation  of  taking 


the  oaths  of  supremacy  and  allegiance  and  subscribing 
a  declaration  against  transubstantiation,  and  also  of 
receiving  the  sacrament  within  three  months  after  ad- 
mittance to  office.     The  Act  did  not  extend  to  peers, 
but  in  1678  30  Car.  II.  at  2  enacted  that  all  peers  and 
members  of  the  House  of  Commons  should  make  a 
declaration  against  transubstantiation,  invocation  of 
saints,  and  the  sacrifice  of  the  mass, — a  special  excep- 
tion being  made  in  favor  of  the  duke  of  York.  Toe 
provisions  of  the  Test  Act  were  violated  by  both 
Charles  II.  and  James  II.  on  the  ground  of  the  dispens- 
ing power  claimed  by  the  Stuart  kings.    In  a  well- 
known  case  of  Godden  v.  Hales  (11  State  Trialt,  1166), 
an  action  for  penalties  under  the  Test  Act  brought 
against  an  officer  in  the  army,  the  judges  decided  in 
favor  of  the  dispensing  power, — a  power  finally 
abolished  by  the  Bill  of  Rights.    After  a  considerable 
number  of  amendments  and  partial  repeals  by  the 
legislature  of  the  Acts  of  1661,  1672,  and  1678,  and 
of  Acts  of  indemnity  to  protect  persons  under  certain 
circumstances  from  penalties  incurred  under  the  Test 
Act  the  necessity  of  receiving  the  sacrament  as  a 
qualification  for  office  was  abolished  by  9  Geo.  IV  c. 
17,  and  all  Acts  requiring  the  taking  of  oaths  and 
declarations  against  transubstantiation,  etc.,  were  re- 
pealed by  the  Roman  Catholic  Relief  Act  of  1829  (10 
Geo.  IV.  c.  7).  This  general  repeal  has  been  followed 
by  the  special  repeal  of  the  Corporation  Act  by  the 
Promissory  Oaths  Act,  1871  (34  and  35  Vict  c  48), 
of  the  Test  Act  by  the  Statute  Law  Revision  Act, 
1863,  and  of  the  Act  of  1678  by  29  and  30  Vict  c  19 
Religious  tests  remained  in  the  English  universities 
until  1 87 1 .  To  be  a  member  of  the  Church  of  England 
was  a  necessary'  condition  precedent  for  holding  most 
university  or  college  offices  by  the  Act  of  Uniformity 
of  1662,  and  such  offices  were  not  affected  by  the  Tol- 
eration Act  of  1689  and  the  Roman  Catholic  Relief 
Act  of  1 829.  In  1 87 1  the  Un  i  versity  Tests  Act  abolished 
subscriptions  to  the  articles  of  the  Church  of  England, 
all  declarations  and  oaths  respecting  religious  belief, 
and  all  compulsory  attendance  at  public  worship  in  the 
universities  of  Oxford,  Cambridge,  and  Durham. 
There  is  an  exception  confining  to  persons  in  holy 
orders  of  the  Church  of  England  degrees  in  divinity 
and  positions  restricted  to  persons  in  noly  orders,  such 
as  divinity  and  Hebrew  professorships. 

Scotland. — A  religions  tost  was  imposed  immediately 
after  the  Reformation.  By  1567,  c.  9,  no  one  was  appoint*! 
to  a  public  office  or  to  be  a  notary  who  did  not  profess  th« 
Reformed  religion.  The  Scotch  Test  Act  was  1681,  c,  6,  re- 
scinded by  1690,  c.  7.  Renunciation  of  popery  i 
by  persons  employed  in  education  {1700,  c.  3).  A  i 
add,  after  the  18th  article  of  union,  an  exemption  i 
men  from  the  sacramental  tost  in  the  United  ti 
was  negatived  by  the  Scottish  parliament  A 
awaited  a  proposal  that  while  a  sacramental  test  wu  in 
force  in  England  all  persons  in  public  office  in  SeotUnd 
should  subscribe  their  adhesion  to  the  Presbyterian  Church 
government.  By  1707,  e,  8,  all  professors,  principals,  regenfc, 
masters,  or  others  bearing  office  in  any  university,  toiler*, 
or  school  in  Scotland  were  to  profess  and  subscribe  to  th« 
Confession  of  Faith.  All  persons  were  to  be  free  of  any 
oath  or  test  contrary  to  or  inconsistent  with  the  Pro<« 
tout  religion  and  Presbyterian  Church  government  The 
reception  of  the  communion  was  never  a  part  of  the  test 
in  Scotland  as  in  England  and  Ireland.  The  neetwitr 
for  subscription  to  the  Confession  of  Faith  by  persons  hold- 
ing a  university  office  (other  than  that  of  principal  or  pro- 
fessor of  theology)  was  removed  by  IB  and  17  Vict  e.  9. 
The  Act  provides  that  in  place  of  subscription  every  per- 
son appointed  to  a  university  office  is  to  subscribe  to  s 
declaration  according  to  the  form  in  the  Act  promising  not 
to  teach  any  opinions  opposed  to  the  divine  authority  of 
Scripture  or  to  the  Confession  of  Faith,  and  to  do  nothing  to 
the  prejudice  of  the  Church  of  Scotland  or  it*  doctrine* 
and  privileges. 

Ireland. — An  oath  of  allegiance  was  required  by  the  Ir»h 
Act  of  Supremacy  (2  Khz.  c.  1).  The  English  Actof  3  Will, 
and  M.  c.  2  substituted  other  oaths  and  enforced  in  addition 
from  peers,  members  of  the  House  of  Commons,  bishops, 
barristers,  attorneys,  and  others  a  declaration  against  trsn- 
substantiation,  invocation  of  the  Virgin  Mary  and  tbessiafc 
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■  of  the  bum.  By  the  Irish  Act  of  2  Anne 
c  6  every  person  admitted  to  any  office,  civil  or  military, 
was  to  take  and  subscribe  the  oaths  of  allegiance,  supremacy, 
— ,  to  subscribe  the  declaration  against  transub- 


,  etc.,  and  to  receive  the  Lord'*  Supper  according 
to  the  usage  of  the  Church  of  Ireland.   Euglith  legislation 


on  the  subject  of  oaths  and  declarations  was  adopted  in 
Ireland  by  Yelverton's  Act,  21  and  22  Geo.  III.  c.  48,  \  3 
(Ir.).  These  provisions  were  all  repealed  by  the  Prom- 
issory Oaths  Act,  1871.  The  Soman  Catholic  Belief  Act 
of  1793  (33  Geo.  III.c.  21,  Ir.)  excepted  Trinity  College, 
Dublin,  from  its  provisions,  and  test*  existed  in  Dublin  uni- 
until  1873.  They  were  abolished  as  far  as  regarded 
scientific  professorships  in  1867  by  30  Vict.  a  9,  and 
finally  abolished  for  the  whole  university  by  t lie  Uni- 
versity of  Dublin  Testa  Act,  1873,  except  as  to  professors  of 
sad  lecturers  in  divinity. 

Unittd  Stat™.  -  R y  art.  6  of  the  constitution,  "  no  religious 
test  shall  ever  be  required  as  a  qualification  to  any  office  or 

Colic  trust  under  the  United  8tates."    A  similar  provision 
generally  Included  in  the  State  constitutions.1 

TESTAMENT.   See  Will 

TESTIMONY.   See  Evidence. 

TETANUS  (from  Gr.  rWvw,  I  stretch),  a  disorder 
of  the  nervous  system,  consisting  in  an  increased  re- 
Ilex  excitability  of  the  spina)  cord  and  manifesting  it- 
self by  painful  tonic  spasm  of  the  voluntary  muscles 
throughout  the  body.   The  disease  shows  itself  under 
various  conditions.  It  occasionally  occurs,  particularly 
in  tropical  countries,  without  apparent  cause,  and  has 
thus  been  known  to  affect  numbers  of  persons  simulta- 
neously ( idiopathic  tetanus).    It  is  sometimes  observed 
in  new-born  children  (trixmui  neonatorum)  and  in 
parturient  women  (merperal  tetanut).    But  by  far  the 
greater  number  of  cases  occur  in  connection  with  a 
wound  or  other  injury,  more  especially  in  the  extremi- 
ties, probably  implicating  some  of  the  peripheral 
nerves.    Certain  forms  of  injury,  as  punctured,  lacer- 
ated, and  gunshot  wounds,  are  more  liable  to  be 
followed  by  tetanus  than  others.    In  many  cases  the 
liability  bears  no  proportion  to  the  extent  of  the  wound. 
Exposure  to  cold  after  injury  is  an  important  exciting 
cause.    The  symptoms  of  tetanus  in  its  most  usual 
forms  generally  appear  during  the  healing  process  of  a 
wound,  but  occasionally  they  arise  after  cicatrization  is 
completed.    Sometimes  they  are  preceded  by  appear- 
ances of  irritation  in  the  wound  or  its  neighborhood, 
but  this  is  exceptional    The  earliest  indications  of  the 
disease  usually  show  themselves,  no  matter  where  the 
wound  is  situated,  by  stiffness  about  the  muscles  of  the 
jaw,  causing  difficulty  in  opening  the  mouth,  which 
soon  increases  to  lockjaw  or  trismus    This  is  accom- 
panied by  spasm  in  neighboring  muscles,  and  the  drawn 
features  and  exposed  teeth  give  to  the  countenance  the 
peculiar  expression  known  as  risus  tartlonkm.  The 
rigidity  extends  to  the  muscles  of  the  neck,  back,  chest, 
abdomen,  and  extremities,  and  the  body  frequently 
assumes  a  bent  attitude,  either  backward  (oputhotono*), 
forward  (emprtM/Aotonos),  or  laterally  (pleurotthotonos). 
ThiB  general  muscular  rigidity,  which  at  first  is  not 
constant  but  occasionally  undergoes  relaxation,  is  ac- 
companied by  frequently  recurring  convulsive  seizures, 
which  are  readily  excited  by  the  slightest  irritation, 
such  as  from  a  draught  of  cool  air,  a  bright  light,  the 
closing  of  *  door,  etc    In  such  attacks  there  is  great 
suffering  and  the  expression  of  the  face  is  indicative  of 
agony  j  and  the  function  of  respiration  may  be  seri- 
ously involved  and  asphyxia  threaten  or  actually  take 
place.    The  temperature  of  the  body  sometimes  rises 
to  a  high  degree.   The  attack  is  usually  acute  and 
after  a  few  days  either  passes  off  or,  as  is  more  fre- 
quent, terminates  fatally,  either  by  asphyxia  from 
tonic  spasm  of  the  respiratory  muscles  or  from  ex- 
haustion consequent  on  the  violence  of  the  symptoms 
together  with  the  absence  of  sleep.   Throughout  the 
whole  course  of  the  disease  the  mind  is  clear.  In 
idiopathic  tetanus  the  symptoms  are  less  severe,  the 


course  more  chronic,  and  recoveries  more  common  than 
in  those  which  depend  upon  a  wound  or  injury.  The 
puerperal  form,  with  symptoms  which  differ  in  no 
way  from  those  described,  is  rare  and  occurs  either 
after  parturition  or  after  abortion.  Tetanus  in  new- 
born children,  also  a  rare  form,  usually  shows  itself  a 
day  or  two  after  birth  by  obvious  difficulty  in  the  acts 
of  sucking  and  swallowing ;  by  the  supervention  of 


ms,  together  with  tonic  contraction  of  the  muscles 
e  limbs  and  body,  sometimes  accompanied  by 


1  [Each  State  In  the  Union  has  supreme  control  over  — 
retain  religious  jest*.  _f§*Mt$M*  h  m  ^n  ^eism  Ined^  b^  Dr. 
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vulsive  seizures ;  and  by  a  peculiar  low  whining  cry, 
seldom  absent  and  very  characteristic.  Various  opin- 
ions have  been  held  as  to  the  cause  of  this  form  of 
tetanus,  some  referring  it  to  the  wound  produced  by 
severance  of  the  umbilical  cord,  others  to  pressure 
upon  the  bones  of  the  head  in  parturition,  etc  It  has 
not  yet  been  satisfactorily  explained.  Although  some- 
times recovered  from,  it  is  usually  fatal. 

The  symptoms  of  poisoning  by  strychnine  bear  a 
Btrong  resemblance  to  those  of  tetanus.  They  are, 
however,  more  acute  and  develop  in  connection  with 
something  which  has  been  taken ;  further,  the  absence 
of  a  wound  and  the  fact  that  the  spasm  affects  the 
muscles  of  the  extremities  first,  and  not  those  of  the 
jaws,  as  in  tetanus,  serve  to  establish  the  diagnosis 
In  Hydrophobia  (q.v. ),  which  in  certain  of  its  symp- 
toms resembles  tetanus,  the  absence  of  trismus,  the 
dread  of  water,  and  the  violent  spasms  on  attempting 
to  drink,  together  with  the  history  of  the  case,  readily 
enable  a  distinction  to  be  made.  Various  other  forms 
of  nervous  disease  accompanied  by  tetanic  symptoms, 
such  as  cerebro-spinal  meningitis,  hysteria  in  some 
forms,  etc.,  may  be  still  more  clearly  distinguished  from 
true  tetanus  •  i 

The  pathology  of  tetanus  is  referred  to  in  the  article 
Pathology  (vol.  xviiL  p.  399).  No  constant  changes 
are  observed  in  the  body  after  death  from  tetanus. 
The  most  common  are  great  dilatation  of  the  blood- 
vessels of  the  spinal  cord  and  sometimes  evidence  of 
inflammatory  action,  but  these  are  probably  the  effects 
of  the  symptoms  rather  than  their  cause. 

For  the  treatment  of  tetanus  many  remedies  have 
been  employed.  Where  a  source  of  irritation  in  or 
about  a  wound  can  be  made  out,  it  ought  to  be  dealt 
with  by  the  surgeon.  Of  medicinal  agents  those  which 
diminish  the  reflex  excitability  of  the  spinal  cord  and 
relax  the  spasm  are  to  be  recommended.  But  it  is 
not  safe  to  employ  all  substances  which  produce  these 
effects.  Thus  tobacco  and  its  active  principle  nicotine 
act  powerfully  in  this  way,  but  they  are  attended  with 
danger  from  their  poisonous  properties,  and  the  same 
may  be  said  of  curari,  conium,  calabar  bean,  ete.  ,  all 
of  which  have  been  used  in  tetanus.  Opium  carefully 
administered  sometimes  produces  a  markedly  beneficial 
effect,  as  does  also  Indian  hemp.  Chloroform  or  ether 
inhalation  greatly  mitigates  the  severity  of  the  spasm. 
Chloral  hydrate  and  bromide  of  potassium  or  ammo- 
nium are  among  the  most  useful  agents  which  can  bo 
employed,  and  they  may  be  given  separately  or,  still 
better,  in  combination.  As  adjuvants,  the  warm  bath, 
the  absence  of  all  noise  and  excitement,  and  the  main- 
tenance of  the  strength  by  appropriate  nutriment 
should  not  be  neglected. 

TETRARCH  {rtrpapx^),  the  ruler  of  a  tetrarchy 
(rcrpapxl*),  that  is,  in  the  original  sense  of  the  word, 
of  one  quarter  of  a  region.  The  title  of  tetrarch  is 
familiar  from  the  New  Testament  as  borne  by  certain 
princes  of  the  petty  dynasties  which  the  .Romans 
allowed  to  exercise  a  dependent  sovereignty  within  the 
province  of  Syria.  In  this  application  it  has  lost  its 
origi  nal  precise  sense ,  and  means  only  the  ruler  of  part  of 
a  divided  kingdom,  or  of  a  region  too  narrow  to  support 
a  higher  title.  After  the  death  of  Herod  the  Great 
(4  B  C.)  his  realm  was  shared  among  his  three  sons; 
the  chief  part,  including  Judaea,  Samaria,  and  Idumea, 
fell  to  Archelaus  (Matt.  ii.  22),  with  the  title  of  eth- 
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narch  ,  Philip  received  the  northeast  of  the 
and  was  called  tetrarch ;  and  Galilee  was  gi 
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Herod  Antipas,  who  bore  the  same  title  (Lake  Hi.  1). 
These  three  sovereignties  were  reunited  under  Herod 
Agrippa  from  41  to  44  a.  d.  Another  tetrarchy  is 
mentioned  in  Luke  iii.  1,  viz.,  that  of  Lysanias  in  the 
little  district  of  Abilene,  near  Damascus,  in  the  valley 
of  the  Barada.  An  inscription  of  this  Lysanias  is 
given  in  C.  I.  Or.,  4521. 
See  Kenan,  Mtm  de  i  Acad.,  xxvi.  2  (1870),  p.  49  $q. 

TETUAN  (Tetfdtcin),  a  town  of  Morocco,  about  23 
miles  south-southwest  from  Ceuta  and  44  southeast 
from  Tangiers,  is  picturesquely  situated  about  9  miles 
inland  on  the  steep  slope  of  a  hill,  behind  which  rise 
the  bold  Rif  Mountains.  It  is  surrounded  by  walls 
flanked  with  towers,  and  has  on  the  summit  of  the 
hill  a  castle  which  is  the  residence  of  the  governor. 
The  streets  are  narrow,  unpaved,  and  dirty,  and  with 
few  exceptions  the  houses  are  poor.  Some  of  the 
numerous  nios<jue.H,  however,  are  handsome.  The 
principal  manufactures  are  gun-barrels,  coarse  woollen 
cloths,  and  woollen  and  silk  sashes.  The  harbor  of 
Tetuan,  at  the  mouth  of  the  Martil,  allows  only  small 
vessels  to  cross  the  bar,  and  the  roadstead  is  much 
exposed  to  the  east.  There  is  some  export  trade  in 
cattle,  grain,  fruit,  leather,  and  wool,  principally  to 
Gibraltar.  The  population  of  Tetuan  is  estimated  at 
about  20,000  (5000  Jews). 

Tetuan  is  said  to  have  been  founded  in  1492  by  refugees 
from  Granada.  It  was  taken  by  atorm  on  4th  Feb- 
ruary, 1860,  by  the  Spaniards  under  O'Donnell,  bat  restored 
to  Morocco  when  peace  was  concluded. 

TEUTONES,  or  Tbitoni,  a  powerful  German 
tribe,  first  appearing  in  history  along  with  the  Cimbri 
.v.).  They  are  again  mentioned  at  a  later  period  by 
inv  (H.N.,  xxxvii,  11)  and  others  as  inhabiting  a 
district  in  the  northwest  of  Germany  to  the  north  of 
the  Elbe.  The  name  of  Teutones  was  never  employed 
either  by  the  Germans  themselves  or  by  the  Romans 
as  a  general  name  for  the  whole  German  nation. 

TEUTONIC  LANGUAGES.  See  Germany  (vol. 
x.  p  461  tq.)\  also  English  Language  (vol.  viii.  p. 
350),  Goths  (vol.  x.  p.  757  *?.),  Scandinavian 
Languages  (vol  xxi.  p.  381  so. ),  Frisians  (vol.  ix. 
p.  692),and  IIollandJvoI.  xk  p.  87  tq.). 

TEUTONIC  ORDER,  The,  or  Teutonic  Knights 
of  St.  Mary's  Hospital  at  Jerusalem  (Deuttcher 
Orden,  Deutsche  Ritter,  Orden  der  Ritter  aes  Hospi- 
tcdes  St.  Mar i tii  zu  Jerusalem ) ,  is  one  of  the  three 
great  military  and  religious  orders  to  which  the 
crusades  gave  birth.  Its  name  is  derived  from  a  Ger- 
man hospital  founded  at  Jerusalem  in  1128,  which 
disappeared  on  the  capture  of  the  Holy  City  by  the 
Saracens  in  1187.  The  pity  excited  in  the  minds  of 
some  German  merchants  by  the  sufferings  of  the 
Christian  soldiers  at  the  siege  of  Acre  in  1 190  induced 
them  to  revive  the  work  of  this  society  under  a  some- 
what different  form  ;  and  eight  or  nine  years  later  the 
society,  as  thus  resuscitated,  was  converted  into  a 
military  order.  Like  the  two  other  military  orders, 
the  Teutonic  order  adopted  the  Augustinian  rule  of 
life  ;  and,  in  addition  to  the  ordinary  monastic  vows, 
the  members  laid  upon  themselves  the  special  obliga- 
tions of  tending  Bick  and  wounded  pilgrims  and  of 
fighting  the  pagans.  Frederick,  duke  of  Swabia,  took 
the  young  order  under  his  protection,  and  it  soon 
received  charters  from  the  pope  and  emperor,  entitling 
it  to  the  same  privileges  as  the  Templars  and  Knights 
of  St  John.  Whatever  was  the  case  at  first,  the 
members  of  the  order  were  ultimately  required  to  be 
Germans  of  honorable  birth.  Priest  brothers  were 
introduced  about  1220,  and  afterwards  half-brothers, 
like  the  frbrts  tenants  d'armes  of  the  other  orders, 
who  did  not  require  to  be  of  noble  birth,  and  might, 
to  some  extent,  continue  their  ordinary  secular  occu- 
pations. The  distinguishing  garb  of  the  order  con- 
sisted of  a  white  mantle  with  a  black  cross. 

Almost  at  once  a  rich  stream  of  benefactions  of  all 
kinds  began  to  flow  into  the  coffers  of  the  order,  which 


gradually  acquired  extensive  territories  in  Palestine 
and  also  in  Germany  and  other  parts  of  Europe.  Its 
first  seat  was  at  Acre,  and  the  first  grand-master  wag  a 
Rhenish  knight  named  Hermann  Walpot  of  Bassen- 
heim.    The  order  rose  to  great  power  and  influence 
under  Hermann  von  Salza  (q.  v. ),  who  held  the  office 
of  grand-master  from  about  1210  to  1239,  and  enjoyed 
the  fullest  confidence  of  both  emperor  and  pope.  He 
was  also  keen  enough  to  see  the  hopelessness  of  the 
attempt  to  expel  the  Mohammedans  from  the  Holy 
Land,  and  eagerly  hailed  the  opportunity  of  trans- 
ferring the  activity  of  the  order  to  another  sphere 
which  was  afforded  by  the  invitation  to  undertake  a 
crusade  against  the  heathen  Prussians.    The  success- 
ful  progress  of  this  crusade,  the  aggrandizement 
thereby  accruing  to  the  order,  and  its  subsequent 
decline  have  already  been  narrated  in  the  article 
Prussia  (vol.  xx.  p.  10).    Soon  after  the  beginning 
of  the  struggle,  in  1237,  the  Teutonic  order  absorbed 
the  order  of  the  Brothers  of  the  Sword,  a  union  which 
brought  Courland,  Semgallen,  and  Livonia  to  swell  iu 
territories.1    In  1291,  when  Acre,  the  last  stronghold 
of  the  Franks  in  Palestine,  fell,  the  order  removed  its 
headquarters  to  Venice;  bdt,  when  its  centre  of 
gravity  became  so  obviously  shifted  to  the  extensive 
territories  won  from  the  Prussians,  the  seat  of  govern- 
ment was  transferred  (1309)  to  Marienburg  [g.v.)  on 
the  Vistula,  where  a  Bplendid  castle  wax  erected  for  the 
grand-masters.    The  grand-mastership  of  Weinrich 
von  Kniprode  (1351-82)  is  the  most  prosperous  period 
in  the  history  of  the  order.    Its  territorial  possessions 
far  exceeded  those  attained  by  either  of  the  rival 
orders,  stretching  from  the  Oder  on  the  west  to  the 
Gulf  of  Finland  on  the  east,  and  containing  a  popula- 
tion of  two  to  three  million  souls.    Its  government  at 
first  was  excellent,  and  for  a  time  it  may  be  said  U> 
have  played  the  leading  r6le  in  the  political  history  of 
northern  Europe.    Wherever  the  order  spread,  Chris- 
tianity and  German  national  life  wore  introduced.  Its 
revenues  were  very  large,  and  its  ranks  were  kept  fall 
by  hosts  of  aspirants  to  a  share  in  it*  pious  and  lucra- 
tive crusades. 

So  long  as  the  order  maintained  its  own  high 
standard  all  went  well  with  it.    But  its  internal  decs/ 
was  synchronous  with  external  events  that  would  alone 
have  been  extremely  perilous.   The  union  of  Poland 
and  Lithuania  in  1386  raised  up  a  jealous  neighbor, 
whose  power  it  was  wellnigh  impossible  in  the  long 
run  to  resist,  while  the  nominal  conversion  of  the 
latter  to  Christianity  struck  at  the  root  of  the  order'* 
prosperity  by  depriving  it  of  its  mission.  When  there 
were  no  more  heathens  within  reach  to  convert  and 
despoil,  the  chief  attraction  to  outsiders  to  join  its 
ranks  disappeared.    After  the  conversion  of  Prussia 
into  a  secular  duchy  the  Teutonic  order  still  continued 
to  exist  as  an  ecclesiastical  organixation,  possessing 
eleven  bailiwicks  in  different  parts  of  Europe,  with  a 
total  area  of  850  square  miles  and  88,000  inhabjUnta 
The  headquarters  were  fixed  at  Mergentheim  m 
Swabia.    Its  political  importance  was  of  course  now  a 
thing  of  the  past,  and  the  scattered  position  of  the 
bailiwicks  only  emphasized  its  weakness.    In  1801  the 
bailiwicks  to  the  west  of  the  Rhine  were  absorbed  by 
France,  and  in  1809  the  order  was  entirely  supprcwed 
by  Napoleon,  its  lands  going  to  the  secular  principali- 
ties within  which  they  lav.    In  1840  the  order  wm 
resuscitated  in  Austria,  where  it  now  exists  as  s  semi- 
religious  knighthood,  presided  over  by  a  royal  arch- 
duke. _  Of  late  it  has  been  doing  something  toward.' 
justifying  its  existence  and  connecting  itself  with  its 
past  history  by  engaging  in  the  ambulance  service  in 
time  of  war.    The  bailiwick  of  Utrecht,  which  sur- 
vived the  decree  of  Napoleon,  also  still  exists,  bot^e 
Dutch  representatives  of  the  order  have  become  Prot- 
estants.  The  jewel  of  the  order  consists  of  a  black  .and 
whitecross,  surmounted  by  a  helmet  with  three  feathert. 

1  [For  these  acquisition*  *ee  vol.  xlv.  p.  709.—  A*.  B»J 
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The  complete  organization  of  the  Teutonic  order  in- 
a  grand-master  (hoekmeitter),  provincial  masters 
'.uuiwKuUr)  for  the  greater  provinces,  and  commanders 
hmlareni  for  the  smaller  districts  and  castles.  The  power 
of  these  officers  was  not,  however,  absolute.  The  grand- 
muter  co-operated  with  a  chapter  consisting  of  the  provin- 
cial masters  and  five  other  important  functionaries,  while 
the  provincial  masters  in  turn  had  to  consult  with  the 
council  formed  by  the  knight  commanders.  The  privileges 
«yoyed  by  the  order  in  its  palmy  days  were  of  the  most 
extensive  nature,  and  its  relations  to  both  church  and  state 
were  often  of  a  most  exceptional  nature. 

See  Voigt,  OeacA.  d  PevUtAen  Rittermdent  (1857-59)  j  Lohmeyer, 
r.  0$t-u.  Wot-Preuioni(vo\.  i.Ootha,  1881);  and  E.  Strehlke, 
Ittafe  OrdinU  Thtutoniri  {Berlin,  1869). 

TEWKESBURY,  an  ancient  borough  and  market- 
town  of  Gloucestershire,  England,  is  situated  in  a  6nc 
mstoral  valley  at  the  1  unction  of  the  Severn  and  the 
t'pper  Avon,  and  on  the  Midland  and  Great  Western 
Railways,  15  miles  south  of  Worcester,  and  126  north- 
west of  London.  It  has  three  principal  streets,  which 
are  regularly  built  and  well  paved.  The  Severn  is 
crossed  by  an  iron  bridge  with  a  flattened  arch  of  170  feet 
tpan,  erected  by  Telford  in  1826.  Of  the  great  Bene- 
dictine abbey,  one  of  the  richest  foundations  m  England  , 
refounded  and  enlarged  by  Sir  Robert  Fitz-Hamon  in 
the  12th  century  on  the  site  of  the  ancient  hermitage 
and  Saxon  monastery,  there  only  remain  the  gate  and 
part  of  the  cloisters.  The  abbey  church,  consecrated 
in  1125,  is  a  magnificent  specimen  of  Early  Norman. 
This  elaborate  cruciform  building  consists  of  nave  and 
side  aisles,  with  transepts  united  by  a  grand  central 
tower  richly  arcaded.  The  choir  terminates  in  an  apse 
and  is  surrounded  by  an  ambulatory.  One  of  the 
most  remarkable  features  of  the  building  is  the  unique 
western  front,  the  central  part  of  which  is  occupied  by 
one  vast  arch  extending  trom  the  ground  to  the  roof. 


Originally  it  was  filled  in  with  Norman  windows,  but 
these  were  removed  in  the  14th  century,  when  the 
whole  building  underwent  restoration  in  the  Middle 
Decorated  style,  of  which  it  is  one  of  the  finest  exist- 
ing examples.  The  nave  was  refilled  by  tracery 
windows,  and  stone  groining  was  substituted  for  the 
carved  wooden  ceiling,  a  like  transformation  taking 
place  in  the  transepts.  The  old  Norman  columns  in  the 
choir  still  exist ;  but  above  them  rises  a  grand  super- 
structure of  Decorated  work.  The  elegant  clerestory 
windows  are  of  the  14th  century,  with  stained  glass 
of  the  same  date.  The  ambulatory  was  rebuilt  some 
distance  farther  out,  and  from  it  projected  a  beautiful 
series  of  chapels.  The  elaborate  tombs  include  those 
of  Sir  Robert  Fits  Hamon,  the  De  Spensers,  Alan 
prior  of  Canterbury,  Sir  Guy  de  Brien,  and  the  vault 
of  George  duke  of  Clarence  (murdered  in  the  Tower) 
and  his  wife  Isabella.  Edward,  prince  of  Wales,  slain 
after  the  battle  of  Tewkesbury  (1471)  by  the  Yorkists, 
id  also  buried  in  the  church,1  which  has  undergone  an 
extensive  process  of  restoration  under  the  direction 
of  Sir  Gilbert  Scott,  In  the  High  Street  there  are 
several  ancient  timbered  and  gabled  houses.  Remains 
of  an  ancient  wall  have  been  discovered  adjoining  the 
town.  The  principal  modern  buildings  are  the  town- 
hall,  the  philharmonic  hall,  and  the  com  exchange. 
There  is  a  free  grammar-school  and  a  number  of  chari- 
ties, including  the  dispensary,  the  rural  hospital,  and 
Queen  Mary  s,  Barnes's,  Richardson's,  and  Russell's 
almshouses.  Formerly  Tewkesbury  had  a  woollen  trade 
and  an  important  mustard  manufacture,  but  it  is  now 
chiefly  dependent  on  its  agricultural  trade.  The  popu- 
lation of  the  municipal  borough  (area,  2619  acres)  in 
1371  was  5409,  and  in  1881,  5100. 

The  town  is  supposed  to  derive  its  name  from  Thcoc,  a 
Saxon  monk,  who  founded  a  hermitage  here  in  the  end  of 
the  7th  century,  which  was  changed  Into  a  monastery  by 
the  duke  of  Mercia  in  71!>,  and  rebuilt  by  Sir  Bobert  Fitz- 
Hvnon  in  1102.  On  the  death  of  Fitz-Hamon  in  1147  the 
?*n"r  passed  to  the  De  Clares,  who  became  merged  in  the 
De  Spensers,  they  In  turn  in  the  Beauchamps,  and  the  Beau- 


champs  in  the  Nevilles.  At  Tewkesbury  took  place,  4th 
May,  1471,  the  battle  between  the  Yorkists  and  Lancastrians 
which  placed  the  crown  on  the  head  of  Edward  IV.  Daring 
the  Civil  War  the  town  was  occupied  by  the  Parliamenta- 
rians, who  were  driven  out  by  the  Royalists ;  but  it  was 
surprised  and  captured  by  the  former  in  1644,  after  which 
it  remained  in  their  posswwion.  Tewkesbury  was  first  in- 
corporated by  Elizabeth  in  1574,  and  when  James  I.  sold  the 
manor  to  the  corporation  in  1609,  he  granted  it  anew  char- 
ter with  extended  privileges.  This  being  lost  daring  the 
Civil  War,  a  new  charter  was  granted  by  Charles  II.  Be- 
tween 1692  and  1698  the  town  was  without  a  corporation, 
but  a  new  charter  was  granted  by  William  III.,  which 
remained  the  governing  charter  until  the  passing  of  the 
Municipal  Act.  Until  1867  Tewkesbury  returned  two 
members  to  the  House  of  Commons :  from  1867  to  1885  it 
returned  one ;  and  in  188ft  it  became  merged  in  the  north 
or  Tewkesbury  division  of  Gloucestershire. 

The  Annate  de  TTteokoberia  (1066-1888)  are  published  In  Annate* 
-'  edited  by  H.  R.  T 
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TEXAS,  the  largest  in  area  and  the  eleventh  in 
population  of  the  United  States  of  Amer- 
ica, is  bounded  by  the  Gulf  of  Mexico  on     p,mU!  111 
the  S.E.,  by  Louisiana  and  Arkansas  on 
the  E.,  by  Arkansas  and  the  Indian  Territory  on  the 
N. ,  the  latter  extending  north  of  its  north- 
ern  prolongation  (the  Panhandle),  by  New  dariea. 
Mexico  on  the  W.  and  N.  of  its  western 
prolongation  (the  trans-Pecos  region),  and  by  Mexico 
on  the  S.W.    Its  area  in  1880  was  262,290  square 
miles,  or  one-eleventh  (nearly9  per  cent)  of  the  entire 
area  of  the  United  States.    The  extreme  length  is  740 
miles,  the  breadth  825,  and  the  coast  line  400  miles. 
The  boundaries,  as  recognised  by  the  United  States 
Government,'  are  the  Gulf  of  Mexico  from  the  Rio 
Grande  to  the  Sabine  river,  the  Sabine  river  to  32°  N. 
lat.,  thence  the  meridian  of  94°  10'  to  the  Red  river 
of  Louisiana,  thence  following  that  river  west  to  its 
intersection  with  the  100th  meridian,  thence  north  to 
lat.  36°  30/,  thence  west  to  103°  W.  long.,  thence  south 
to  lat,  32°,  thence  west  to  its  intersection  with  the  Rio 
Grande,  which  river  constitutes  the  southwestern 
border  of  the  State  to  the  Gulf  of  Mexico. 

The  surface  features  are  exceedingly  varied,  the  prevail- 
ing elements  being  steppes  or  treeless  plains  in 
the  northwest,  mountains  west  of  the  Pecos 
river,  forests  in  the  east,  marshes  adjacent  to 
the  coasts,  low  prairies  in  the  southeast,  and  a 
combination  of  prairies  and  broken  hills,  inter- 
spersed with  forest  growth  and  thickets  of  tall  shrubs 
(chaparral),  in  the  centre.  These  regions  are  classified  as 
follows  (see  map  below).  (1)  The  coast  plain  is  the  direct 
geographical  and  geological  continuation  of  the  other  States 
which  border  on  the  Gulf  of  Mexico.  It  includes  all  the 
country  east  of  a  line  concentric  with  the  coast,  drawn  from 
Tex  ark  an  a  in  the  northeast  corner  of  the  State  to  near  La- 
redo on  the  Rio  Grande.  The  general  direction  of  its  slope, 
in  common  with  that  of  the  rest  of  the  State,  is  from  north- 
west to  southeast.  Its  altitude  ranges  up  to  500  feet.  The 
immediate  coast  strip  is  newly  made  marsh-land ;  west  of 
this  and  north  of  the  Colorado  river  are  forests ;  and  to  the 
south  of  it  the  country  is  mostly  a  plain.  (2)  The  black 
prairie  region  succeeds  the  roast  plain  on  the  west.  Its 
western  border  is  sharply  defined  from  the  Red  river  to  the 
Rio  Grande,  hegining  at  Denison,  passing  through  or  near 
the  cities  of  Sherman,  Dallas,  Waco,  Austin,  and  San  Anto- 
nio, and  then  deflected  westward  to  Eagle  Pass.  It  is  a 
airie,  covered  with  a  rich  black  soil, 
from  300  to  700  feet.  (3)  The  central 
the  black  prairie  region  on  the  east  to 
the  eastern  escarpment  of  the  great  plains  on  the  north- 
west and  the  trans-Pecos  mountains  on  the  southwest. 
This  is  the  onlv  region  of  Texas  which  is  not  the  direct 
continuation  of  the  physical  features  of  some  adjoining 
political  division.  A  great  variety  of  conditions  is  em  braced 
within  its  bounds.  In  its  northeastern  part  are  two  long 
belts  of  stunted  forests  (the  Cross  Timbers),  extending 
from  the  Red  river  to  the  Brazos,  and  separated  by  a  prairie 
50  miles  in  width.  This  is  the  most  fertile  portion  of  the 
entire  region.    West  of  this  sub-region  and  north  of  the 
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-  The  State  does  not  recognise  the  South  Fork  of  the  Red 
river  as  the  northern  boundary,  but  insists  upon  the  North  Fork  ; 
it  also  claims  the  100th  meridian  as  laid  down  upon  Mellish's 
map  (100  miles  east  of  the  true  meridian)  as  the  eastern  border 
of  the  Panhandle. 
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Colorado  m  a  broken,  arid  country  (the  Coal-measures), 
having  a  sandy,  pebbly  soil,  covered  with  a  scattered 
growth  of  vegetation.  West  of  this,  between  the  100th 
meridian  and  the  escarpment  of  the  plains,  is  the  gypsnm 
country,  consisting  of  the  so-called  "  red-beds  "  of  the  west- 
ern United  States,  accompanied  by  massive  deposit*  of 
gypsnm  and  otber  salts.  This  country  is  mnch  sculptured 
by  erosion,  and  in  places  resembles  the  "  bad  lands  "  of  the 
upper  Missouri  country.  There  ore  also  extensive  intervals 
of  prairie  here.   Near  the  centre,  in  the  counties  of  San 


Map  showing  geographical  divisions. 

Babe,  Mason,  and  Llano,  is  a  rough,  semi-mountainous  area 
of  older  formations.  The  southern  half  of  the  central 
region  is  a  broken  country  of  white  limestone  formation, 
semi-tropical  in  climate,  and  covered  with  scraggy 
vegetation,  its  physical  features  graduating  into 
those  of  northern  Mexico.  The  southwestern  part 
is  a  rolling  plain,  entirely  destitute  of  streams. 
Throughout  the  region,  at  intervals  of  many  miles, 
low,  truncated  hills  (butt™;  occur,  representing  the 
remains  of  limestone  formations  now  being  rapidly 
eroded.  The  region,  as  a  whole,  is  poorly  watered. 
It  is  best  adapted  for  cattle  and  sheep  raising,  and 
is  the  chief  locality  of  those  industries  in  Texas. 
The  altitude  varies  from  700  to  2500  feet  (4)  The 
plains  region  is  the  portion  of  the  State  west  of  the 
101st  meridian  and  north  of  the  thirty-second  par- 
allel, commonly  known  as  the  "Staked  Plain" 
(Llano  Estacado).  It  is  the  direct  southern  con- 
tinuation and  termination  of  the  great  plains  of  the 
North  American  continent  which  extend  along  the 
eastern  slope  of  the  Rocky  Mountains  from  British 
America  to  the  Rio  Pecos.  The  eastern  edge  is  well 
marked  by  a  steep  escarpment,  which,  in  consequence 
of  destructive  erosion,  is  constantly  receding  to  the 
westward.  The  surface  is  smooth,  and  utterly  devoid 
of  forest  growth  or  streams  of  water.  But  there  are 
many  small  ponds  or  lakes,  and  in  the  southern  part 
these  are  saline.  The  soil  is  light,  rich,  and  porous, 
and  is  covered  with  a  good  growth  of  grass.  Until 
a  few  years  ago  this  region  was  totally  unpeopled, 
but  many  portions  of  it  are  now  (1887)  used  for 
grazing  purposes,  water  being  secured  by  means  of 
wells  or  artificially  constructed  reservoirs.  The  alti- 
tude ranges  from  2500  to  4000  feet.  (5)  The  trans- 
Pecoa  or  mountainous  region  west  of  the  Pecos  river 
is  composed  of  numerous  mountain  peaks  and  ranges, 
with  intervening  valleys  of  many  miles  in  width, 
poorly  watered,  and  the  population  outside  the  immediate 
Bio  Grande  valley  is  verv  sparse.  The  general  level  of  the 
country  is  from  3000  to  5000  feet. 
The  rivers  are  separable  into  several  sub-systems-  The 
Bio  Grande  and  the  Arkansas,  constituting  the 
north  and  south  limits  of  the  Texas  drainage 
system,  with  their  respective  tributaries,  the 
Pecos  and  the  Canadian,  originate  in  a  limited  district  of 
northern  New  Mexico  and  Colorado,  and  ultimately  reach 
the  sea  at  points  a  thousand  miles  apart.  The  Canadian 
and  the  Pecos  have  cut  deep  cations  through  the  Llano  Esta- 
cado. The  former  continues  eastward  through  Indian  Ter- 
ritory, and  the  latter  southward,  joining  the  Rio  Grande 
between  101°  and  102°  W.  long,  on  the  southern  border  of  the 
8tate.  The  Rio  Grande  and  the  Pecos  receive  no  tributaries 
of  importance  in  Texas,  but  are  constant  in  their  flow.  The 


next  and  most  important  group  comprises  the  Bed,  the 
Brazos,  and  the  Colorado,  all  of  which  originate  along  the 
eastern  border  of  the  Llano.   They  traverse  similar  region*, 
and  have  a  general  resemblance  in  character  of  sediment, 
irregularity  of  flow,  velocity,  and  topography  of  drainage 
basins.   Their  brackish  water  is  principally  derived  fro  it 
the  sudden  precipitation  of  rainfall  along  the  gypsiferoo* 
escarpments  of  the  Llano.    Its  volume  is  ordinarily  smali. 
the  flow  often  ceasing  entirely  west  of  the  black  prairie 
region.    There  are  periodic  freshets,  however,  which  sud- 
denly swell  the  volume  to  enormous  proportions.  These 
freshets,  laden  with  the  rich  red  loam  of  the  plains,  usually 
reach  the  lower  inhabited  sections  of  the  State  in  periods 
of  drought,  and  are  termed  "red  rises."   Much  of  this  sedi- 
ment is  deposited  upon  the  flood  plane  of  the  lower  valleys, 
and  by  this  process  the  most  valuable  sugar  and  cotton 
lands  of  the  coast  plain  have  been  built  up.    Another  im- 
portant group  consists  of  the  Sabine,  the  Trinity,  the  San 
Marcos,  the  Guadalupe,  and  the  Nueces,  most  of  which 
have  their  origin  near  the  western  border  of  the  Mack 
prairie  region.    These  streams  have  a  greater  volume  and 
are  more  constant  in  flow  than  any  others,  and  are  usually 
without  deep  cations  or  wide  bottoms.    Many  of  them, espe- 
cially those  south  of  Austin,  have  their  origin  from  large 
springs  situated  along  the  foot  of  the  escarpment  line  at- 
tending from  Austin  south  westward.    Another  subsidiary 
system  of  streams  originates  in  the  narrow  Quaternary 
region  along  the  coast,  within  the  district  of  the  gresteit 
rainfall.    These  streams  are  tidal,  and  sometimes  navigabV 
towards  their  mouths.    Most  of  them  are  locally  known  ni 
bayous.    In  general,  the  rivers  of  Texas  are  not  adapted 
for  irrigation  or  navigation.    Neither  do  they  afford  mod 
available  water  power  north  of  Austin. 

The  entire  geologic  series,  with  a  few  exceptions,  is  rep- 
resented in  Texas.  The  earlier  Palecozolc  rocks, 
including  the  pro-Cambrian  (Kewcenawian ;  A  Geologr. 
in  accompanying  geological  map),  the  Potsdam 
(oc),  and  the  Ordovlcian  (oc),  up  to  the  Trenton,  underlie 
the  State,  but  are  only  exposed  in  two  limited  district*. 
The  first  of  these  is  in  the  counties  of  Mason,  Llano,  Bar 
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Geological  map  of  Texas. 

net,  and  San  8aba  in  tho  central  region ;  the  other  is  in  the 
disturbed  mountainous  portion  of  the  trans-Pecos  region. 
The  Cambrian  was  deposited  horizontally  upon  the  up- 
turned Kewcenawian,  and  tho  Ordovlcian  appears  to  reil 
conformably  upon  the  Cambrian  (Potsdam) ;  but  there  was 
a  continental  elevation  of  the  whole  region,  probably  cod* 
mencing  at  the  close  of  the  Trenton  epoch,  which  continued 
until  the  beginning  of  the  Coal-measure  epoch,  for  u>e 
Upper  Silurian,  Devonian,  and  sub-Carboniferous  are  absent, 
and  tho  earlier  rocks  are  disturbed.  These  earlier  Pane*" 
xoic  sediments  present  no  marked  stratigraphies!  or  pal*- 
ontological  differences  from  the  same  formations  through- 
out  the  continent,  and  thus  show  the  widely  distributed 
uniformity  of  conditions  which  then  existed.  At  the  com- 
mencement of  the  Carboniferous  period,  however,  thtf 
marked  difference  of  faunal,  lithological,  and  stratigr»PD>' 
cal  features  began  which  distinguishes  the  synchronous 
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drpoiita  of  the  later  formations  of  the  western  and  eastern 
portions  of  the  United  States.    The  Texas  region  has  been 
:ht  traoaitiou  ground,  and  hence  all  the  geologic  deposits, 
beghiuing  with  the  Carboniferous,  have  two  faces,  depend- 
ent up<in  tbeir  geographical  position  east  or  wi-st  of  100° 
W.  long.,  and  representing  the  sediments  either  of  Interior 
wntini  ntkl  basins  or  of  the  waters  of  the  Atlantic  during 
i v mating  periods  of  submergence  and  emergence.  The 
Carboniferous  rocks,  and  most  of  the  succeeding  forma- 
tions, are  exposed  in  two  widely  separated  portions  of  the 
State,  with  entirely  different  lithological    and  fauna) 
sipecta.  The  mutual  relations  of  these  series  have  never 
been  traced.  The  first  occurs  in  the  central  region  between 
97°  sad  100°  W.  long.,  north  of  the  Colorado  river,  and  con- 
*jsisi  of  clays,  sandstones,  conglomerates,  limestones,  and 
omI  seams  of  workable  thickness.   It  is  the  southwestern 
prolongation  and  termination  of  the  Coal-measures  of  the 
cartera  United  State*.   These  rocks,  although  in  general 
timilar  to  them,  differ  in  some  respects  from  those  of  the 
msm  formation  further  east,  and  also  exhibit  a  few  resem- 
Maoest  to  the  strictly  marine  Carboniferous  of  the  Rocky 
Mountain  region  (K*).   To  the  other  series  belongs  the  trans- 
Pees*  Carboniferous  (k1).  Although  this  is  of  the  same  geo- 
l-ixk  »ge  a*  the  eastern  Coal-measures,  it  is  u  purely  marine 
dfposit  of  limestones  and  sandstones,  and  is  harreu  of  vege- 
It  is  exposed  along  the  Guadalupe  and  other 
sons  region,  forming  the  most  east- 
.   of  the  non-coal-bcaring  Carboniferous  of  the 
*»t.  The.Htudyof  theareal  distribution  and  relation  of  the 
intervening  between  the  Carboniferous  and  the  fully 
xtatifled  Cretaceous  in  Texas  baa  not  been  begun.  The 
Permian,  Triassic,  and  Jurassic,  if  they  exist,  have  not  been 
ciearly  diagnosed,  although  those  names  have  been  applied 
to  the  series  of  rocks  west  of  the  central  Carboniferous 
region.  The  thickness  of  the  sediments  belonging  to  these 
is  very  great   They  are  mostly  un- 
i  presence  of  stratified  gypsum  and 
salts  indicates  that  they  were  laid  down  in  an 
basin  rut  off  from  oceanic  waters  and  were  too 
highly  concent  rated  for  the  existence  of  molluscan  life. 
Certain  of  these  deposits,  known  as  "  red  beds"  or  "Jura- 
Trias"  (jt),  extend  beneath  tbe  Llano  Estaoado,  across 
New  Mexico,  and  into  Arizona.   Th  e  Cretaceous  is  by  far  the 
most  conspicuous  and  extensive  of  the  geologic  formations 
of  the  State.   It  once  covered  the  entire  territory,  but  has 
been  eroded  away  in  many  places  west  of  the  black  prairie 
[•'■zion,  exposing  the.  older  formations,  and  is  covered  to  the 
«a»t  ef  that  region  by  more  recent  deposits.    From  the 
fact  that  the  lowest  member  of  the  series  is  found  resting 
directly  upon  tbe  pre-Cambrian  in  Llano  county,  the  Car- 
t'iniicrous  in  Lampasas  and  the  counties  northward,  the 
Aitsrian  in  the  trans-Pecos  region,  and  the  Jura-Trias  beds 
in  the  plains  region,  it  is  evident  that  its  beginning  marked 
s  period  of  continental  submergence,  and  that  this  sub- 
nsTgr-ncp,  from  the  great  thickness  of  pelagic  Bediments 
hi  it,  was  long  continued.   The  lowest  member  of  tbe 
v*nea,  the  oldest  known  of  the  American  Cretaceous,  is 
laknown  elsewhere  in  the  United  States,  and  its  peculiar 
inures  give  individuality  to  the  central  region.  This 
vaember  (en),  which  may  be  called  the  Texas  group,  is  the 
*qQITa)ent  of  the  Neocomiao  of  Europe,  and  many  of  its 
f'*nls  are  common  to  Europe  and  America.   It  is  not  ex- 
pos**!  east  of  the  central  region,  except  (probahly)  in  the 
«1 1 n«  of  Louisiana.    There  was  a  great  elevation  of  this 
4tep-eea  formation  at  its  close,  as  is  attested  by  the  shallow 
*iOer  sediments  of  later  groups  deposited  unconformably 
tpoo  it  Tbe  Middle  (oc,  CB'J  and  the  Upper  Cretaceous 
toy  and  os1)  are  also  well  exposed.    The  black  prairie 
region  ia  underlain  by  tbe  middle  and  upper  groups  of  the 
:n»riue  Cretaceous  characteristic  of  the  other  Gulf  States 
*r.d  known  as  the  Rotten  Limestone  ics')  and  Ripley  (os1) 
croups.  The  (Cretaceous  groups  of  the  Rocky  Mountain 
region  extend  into  Texas,  and  are  exposed  in  the  trans- 
Peons  region  and  along  the  lower  Rio  Grande.  The  Ter- 
tl*rT  formations,  so  far  as  recognized,  an*  purely  marine, 
•ad,  like  the  marine  Upper  Cretaceous  of  the  black  prairie 
region,  are  the  direct  geographical  continuation  of  the 
'urinations  of  the  other  Gulf  State*.   They  occupy  the  coast 
plain,  in  bands  approximately  concentric  with  the  shore  of 
tke  'iulf  of  Mexico,  and  represent  the  sediments  of  its  reced- 
ing waters.    The  alleged  occurrence  of  the  fresh-water 
Mkxeae,the Loup  river  group(M),opon  the  Llano  Estacado 
•"'«  not  been  demonstrated.    Quaternary  (q)  and  other  re- 
«*ut»llavial  deposits  occur  along  the  coast  and  the  upper 
terracei  of  the  three  older  river  systems  as  far  west  as  the 
«wt*ns  bonier  of  the  central  region.  This  is  attested  by  the 
<  iir»ct»r  of  the  deposits,  accompan  ied  by  well-authenticated 
nunains  of  the  elephant  and  mastodon.   These  Quaternary 
*»ilsan>  mostly  the  raiepwted  detritus  of  the  strut  a  of  the 
it  of  the  Llano  Estacado,  which  is  carried 


down  by  the  "  red  rises."  The  surface  features  of  tbe  cen- 
tral region  are  the  result  of  sub-aerial  denudation.  The 
black  prairie  is  protected  from  this  destructive  erosive  pro- 
cess by  the  tenacious  character  of  its  soil ;  and  the  coast 
plain  is  covered  by  a  luxuriant  forest  growth,  and  is  con- 
stantly extending  eastward  by  the  ro cession  of  the  shore 
line.  The  final  emergence  of  the  State  b»-gau  in  Middle 
Cretaceous  time,  and  was  connected  with  the  same  move- 
ments that  brought  up  the  Rocky  Mountain  system.  The 
strata  of  Texas,  except  the  Palaeozoic  groups,  are  soft,  and 
yield  readily  to  disintegration.  A  few  eruptive  sheets  are 
found  in  the  trans-Pecos  region  and  aloug  tbe  lower  Rio 
Grande,  being  remnants  of  the  eastern  edge  of  the  great 
eruptive  area  of  the  Rocky  Mountain  region.  Granitic 
masses  occur,  as  extrusions  from  the  pre-Cambrian,  in  the 
central  and  trans-Pecos  Palnozoic  deposits. 

The  eastern  ranges  of  the  Rocky  Mountain 
deflected  towards  the  Gulf  of  Mexico  after 
passing  south  of  33°  N.  lat.,  and  take  a  south- 
easterly course  through  Texas  into  Mexico,  the 
trend  of  their  axes  being  generally  parallel  to  thedirection 
of  the  Rio  Grande  and  its  principal  tributaries.  The  only 
true  mountains  in  Texas  are  situated  west  of  tbe  Pecos, 
with  the  exception  of  a  few  foot-hills  (Umiiat)  which  re-enter 
tbe  State  from  Mexico  near  Eagle  Pass  and  follow  tbe  river 
to  an  undetermined  point  below  Laredo.  Tbe  principal 
ranges  are  the  Guadalupe,  Limpia,Chinali,LosChisos,Organ, 
and  Franklin  Mountains.  They  are  composed  of  older  rocks, 
in  most  places;  the  later  formations  have  be.  u  washed  away, 
except  where  protected  by  eruptive  flows.  The  most  eastern 
and  northern  of  these  mountains  are  usually  the  highest. 
Guadalupe  Peak  is  9000  feet;  Limpia  Peak  and  the  crost  of 
the  Chinalis,  from  3500  to 8000 feet;  Eagle  Mountains, 7000 ; 
and  the  intervening  valleys  from  3500  to  5000  feet  The 
low  buttesof  the  central  region  are  miscalled  mo 
upon  most  maps.  There  are  several  well-defined 
ments  extending  for  long  distances,  approximately 
and  south.  The  stop  of  the  first  of  these,  from  Austin  to 
Eagle  Pass,  is  from  200  to  500  feet  high,  and  is  the  result 
of  an  elevation  at  the  close  of  the  early  Cretaceous  period. 
Near  the  100th  meridian  another  escarpment  occurs,  and 
along  the  eastern  and  southern  borders  of  the  Staked  Plain 
still  another.  The  western  part  of  the  coast  plain  has  a 
few  low  hills.  The  rest  of  the  State  has  no  notable  promi- 
nences. 

The  mineral  resources  of  Texas  have  not  been  : 
studied,  and  hence  the  State  ranks  last  in  min- 
eral products.  The  trans-Pecos  region  is  rich 
in  silver  and  lead  ores ;  but  the  State  owns  the 
mineral  rights  of  nearly  all  the  land,  and  has  hitherto  de- 
clined to  open  them  to  development  Only  one  mine  is  work- 
ed here.  Silver  and  gold  have  also  been  discovered  and  mined 
in  Llano  and  Mason  counties,  but  without  successful  results. 
Gold  occurs  throughout  the  marine  limestones  of  the  lowest 
(Texas)  group  of  the  Cretaceous,  but  not  in  sufficient  quan- 
tity for  profitable  extraction.  Rich  but  notabundant  copper 
ores  occur  in  the  drift  of  the  gypsum  country.  Iron  ore  is 
found  in  the  Tertiary  of  eastern  Texas,  and  is  profitably  re- 
duced in  a  few  charcoal  furnaces  by  tbe  aid  of  convict  labor. 
At  present  these  are  remote  from  coal  and  suitable  means  of 
transportation.  Magnetic  iron  ore  occurs  in  the  pre-Cam- 
brian rocks  of  Mason  county,  and  recent  analyses  show  it  to 
be  equal  in  quality  to  the  best  Swedish  ores.  It  is  in  great 
abundance,  but  remote  from  means  of  transportation  and 
fuel.  Ores  of  iron  (sphtero-siderite) occur  in  the  central 
Carboniferous  formation,  but  their  commercial  value  is  un- 
known. The  non-metals  occur  in  great  abundance  in 
different  portions  of  the  State,  including  salt  gypsum, 
magnesium  sulphate,  natural  cements,  kaolin,  and  other 
clays.  The  unutilized  beds  of  massive  gypsum  are,  with 
the  exception  of  those  of  the  Sahara  and  the  Andes,  the 
purest  and  most  extensive  in  the  world.  Salt  is  gathered 
from  lacustral  deposits  or  mined  at  El  Paso,  Colorado  City, 
and  along  the  lower  Gulf  coast  for  local  use.  The  coals  of 
the  central  Carboniferous  area  have  been  worked  to  some 
extent  but  are  generally  of  inferior  quality,  having  from 
50  to  70  per  cent  of  ash.  Very  recent  discoveries  of  better 
quality  have  been  reported.  Tertiary  fibrous  lignite,  of 
light  specific  gravity,  is  found  in  great  abundance  all  along 
the  junction  of  the  coast  plain  and  black  prairie  regions. 
It  is  worked  to  a  small  extent,  but  has  no  commercial  value. 
The  most  important  coal  area  is  the  semi-bituminous  lignite 
belt  of  the  trans-Pecos  and  lower  Rio  Grande  regions,  which 
is  the  direct  geographical  continuation  of  the  late  Cretaceous 
coals  of  New  Mexico  and  Colorado.  It  is  worked  at  Eagle 
Pass  and  Santa  Tom  a,  near  Laredo.  The  beautiful  marbles 
and  other  ornamental  stones  of  the  8tate  are  untouched, 
with  the  exception  of  tbe  Llano  county  granite. 

The  amount  and  regularity  of  the  rainfall  decreases  in- 
land, the  mean  annual  varying  from  52.3  inches  at  Galves- 
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The  coast  plain  and  the  black  prairie  regions  have  alum  - 
daut  rainfall  for  agricultural  purposes.  It  decreases,  however, 
to  the  west,  and  varies  greatly  in  different  years,  sometimes 
being  ample  ;  but  in  1885-86  it  did  not  average  10  inches. 
The  precipitation  is  also  very  sudden,  seldom  lasting  more 
than  a  few  minutes  at  a  time.  Only  52  per  cent,  of  the  20 
inches  of  rainfall  in  the  central  region  and  west  of  it  falls 
in  the  agricultural  season,  one-half  being  in  summer  and 
the  remainder  in  autumn,  so  that  it  is  equivalent  to  only  15 
inches  in  regions  where  the  rainfall  occurs  in  more  propi- 
tious seasons.  This  condition  is,  however,  especially  favor- 
able for  grazing.  There  are  few  statistics  of  the  plains  re- 
gion ;  but  the  rainfall  along  its  eastern  escarpment  is  slightly 
greater  and  more  regular  than  that  of  the  central  region. 
The  temperature  varies  greatly  throughout  the  State,  both 
in  extremes  and  means.  Fort  Ringgold  on  the  lower  Rio 
Grande  is  the  hottest  point  in  the  United  States,  except  Key 
West,  Fla.  Its  mean  temperature  is  73.4°  Fahr. ;  that  of  El 
Paso  is  63°,  and  of  Mobeetie  54.6°.  The  prevalent  winds 
are  southerly  and  southeasterly,  and  blow  constantly  across 
the  State,  without  which  its  summers  would  be  unendurable. 
The  Rio  Grande  valley  is  not  subject  to  frosts.  Snow  seldom 
falls  south  of  Galveston  and  Austin.  In  the  Panhandle  the 
w  severe.      y  Trr^tf1  d  A  k  ds 

into  northeastern  Texas,  conformable  with  the 
coast  plain,  where,  immediately  south  of  the 
Colorado  river  the  great  pine    belt  of  the 
Atlantic  and  Gulf  coasts  terminates.   The  flora  of  the  great 
region,  principally  consisting  of 


The 

the  Rocky  Mountain  plateaus  penetrate 
-Pecos  region,  while  tho  north  Mexican  flora 
is  found  along  the  Rio  Grande.  The  central  region  is  a 
transition  ground  where  these  floras  find  representation 
generally  in  deteriorated  and  dwarfed  species.  In  the 


plain  occur  the  long  and  short  leaf  pine,  with  many  species 
of  oak  and  hickory.   The  black  prairie  region  is  destitute 


of  trees,  except  scattered  individuals  of  live  oak  and  the 
mesquite  bush  {Pronpit  flandniota).  The  broad  river  valleys 
of  this  region,  however,  are  well-timbered  with  pecan,  cy- 
press, cottonwood,  and  several  species  of  oak,  and  have  a 
vigorous  growth  of  smaller  shrubs.  West  of  the  black 
prairie  region  the  dwarfed,  stunted  trees  are  of  little  value 
except  for  fuel.  The  river  valleys  have  the  same  character 
of  trees  as  further  east,  but  the  rocky  highlands  are  covered 
with  scraggy  bushes  (chaparral)  of  oak,  juniper,  and  cedar. 
The  summits  of  the  Guadalupe  and  Limpia  ranges,  in  the 
traus-Pecos  region,  are  clothed  with  forests  of  the  yellow 
(P\niupondtro*a\,  flexible  (P.  JUxitit),  and  nut  pine  (P.edulu), 
all  of  which  attain  great  size.  Many  smaller  trees  grow  on 
these  mountains.  The  valleys  and  several  of  the  ranges  in 
the  last-named  region,  however,  are  destitute  of  trees.  The 
entire  Rio  Grande  valley,  from  El  Paso  to  Brownsville, 


grows  many  species  of  cactus  and  other  prickly,  < 
shrubs.  The  grasses  of  the  State  are  especially  1 
in  species,  and  are  found  moat  luxuriantly  on  the  prairies 
of  the  lower  coast,  the  central,  and  the  plains  regions.  The 
lumber  supply  of  the  State  comes  entirely  from  the  east 
Texas  pine  forests.  The  cedar,  juniper,  and  mesquite  are 
only  utilized  for  fuel  and  fencing. 

The  black  bear  ( Urru  emeriennui),  cougar  {FHU  1 
and  lynx  {Friu  m/a)  are  common  to  all  parts  of 
the  State.  The  bison,  wild  horse,  prongbnek 
(AntUoeapra  americana  ,  coyote  (Cbnu  latrant), 
gray  wolf  (C  lupta),  eastern  prairie  dog  {Oynomyt  twUniei- 
anus),  and  the  lesser  Mammalia  of  the  great  Rocky  Mountain 
plains  constitute  the  faun*  of  the  northwestern  part  of  the 
State,  reaching  into  the  western  part  of  the  central  region. 
Their  southern  limit  is  approximately  the  31st  parallel. 
The  highest  ranges  of  the  trans-Pecos  region  possess  the 
unique  avian  and  mammalian  fauna  of  the  Rocky  Moun- 
tains, including  the  black-tailed  and  the  mule  deer  (Qtri- 
acuM  macrotu)  and  Rocky  Mountain  sheep,  with  a  few 
Mexican  species.  The  lower  valleys  have  a  mingling  of 
the  Mexican,  Rocky  Mountain,  and  great  plain  fauna*. 
Along  the  valley  nf  the  Rio  Grande,  aud  extending  north- 
ward in  places,  the  subtropical  fauna  is  Mexican,  including 
the  peccary  (  DicotyUt  torquatus),  armadillo  ( Datypu* petal, 
jaguar  [Fetit  onea),  and  ocelot  i  Ftii*  pardaiii).  Among  the 
birds  are  the  scissor- tail  (Milmlus  forficaiut),  Mexican  eagle 
( PxAybonu  ckerivay),  chaparral  cock  ,  Geoeoecyz  viatieus),  and 
numerous  other  unique  forma  The  fauna  of  the  humid 
wooded  coast  plain  is  the  southwestern  continuation  and 
termination  of  that  of  the  South  Atlantic  and  Gulf  States, 
with  slight  variations,  and  includes  the  Virginia  deer 
(Oariaeut  Iruninu),  raccoon  (Procwpn  lolor),  opossum  iDidW- 
phy$  virginiana),  alligator,  etc.  The  black  prairie  region 
limits  the  last  named  fauna  on  the  west,  except  in  its 
wooded  river  bottoms.  The  central  region  possesses  repre- 
sentatives of  the  great  plains,  Rocky  Mountain,  Mexican, 
and  Louisiana  faunas,  but  none  of  them  cross  it  into  other 
regions.  It  is  a  true  transitional  ground  of  most  of  the 
faunas  of  all  temperate  North  America,  east  of  the  Pacific 
slope. 

The  total  population  in  1880  was  1,51)1 ,74ft  (837.840  male* 
and  753,909  females),  and  in  1887  it  was  esti- 
mated to  have  risen  to  2,415,000,  giving  9Jt 
inhabitants  to  the  square  mile.  Of  tho  popula- 
tion in  1880 1,477,133  were  natives  of  tho  United 
States  and  114,616  foreign  born.  There  were  393,3S4  Ne- 
groes, 136  Chinese,  992  Indians,  and  43,000  civilized  abo- 
rigines (Mexicans).  Of  the  entire  population  522,133 
persons  were  engaged  in  occupations  as  follows:  In  agri- 
culture (including  stock-raising),  359,317  (68.8  percenLl; 
in  law,  medicine,  and  other  professions,  97,651  (18.7  per 
cent.);  in  trade  and  transportation,  34,909  (6.7  per  cent); 
in  manufacturing  and  mining,  30,346  (5*8  per  cent).  ^At 
the  same  date  there  were  f 
insane,  533  paupers,  1375  blind, 
of  the  native  whites,  24.7  of  the  foreigners, 
Negroes— or  29.7  per  cent  of  the  entire  _ 
unable  to  read  or  write.  The  population  t 
creased  more  rapidly  than  that  of  any  State  in  the  Untot 
except  Kansas.   The  following  table  1 


lining,  .«J„wo  (t>-B  per  cenuj.  at 
«  3153  prisoners,  2276  idiots,  1S64 
blind,  and  771  deaf.  13.9  percent 
'  of  the  foreigners,  and  75.4  of  the 
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The  population  of  the  principal  ci 
census  of  1880 
follows : 
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Ban  Antonio... 

Fort  Worth.... 

84  per  cent,  of  the  total  population  of  the  State  is  found  eart 
of  the  central  region— the  black  prairie  region  (northern 
half)  being  the  mort  densely  populated,  and  the  coast  pl»i» 
next    Between  1880  and  1887  there  was  a  large  flow  of 
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population  into  the  trans-Pecos  and  plains  regions,  and 
dsriof  the  last  two  yean  mentioned  a  decrease  in  the  cen- 
tral region.  The  population  consists  principally  of  white 
natives  of  the  southern  United  States,  except  in  the  coun- 
ties of  Brazos.  Port  Bend,  Harrison,  Marion,  Moore,  and 
Washington,  where  it  is  of  Negro  race ;  in  the  counties  of 
Payette,  Colorado,  Ouadalupe,  Comal,  and  Gillespie,  where 
it  is  German  ;  and  along  the  Bio  Grande,  where  it  is 
Mexican. 

Of  the  United  States  Texas  now  ranks  first  in  the  pro- 
duction of  cotton  and  cattle,  second  in  sugar, 
sheep,  moles,  and  horses,  eighth  in  rice  and 
pigs.  The  eastern  third  of  the  State,  containing 
60  per  cent,  of  the  entire  population,  is  agri- 
cultural ;  the  remainder  is  pastoral.  The  chief  crops  are 
»Uon  and  Indian  corn  ;  wheat  is  grown  in  the  northern 
part  of  the  black  prairie  and  eastern  part  of  the  central 
rrtfiona,  sugar  in  the  lower  bottom  lands  of  the  Brazos  and 
the  Colorado,  rice  on  the  coast.  The  chief  vegetable  prod- 
ucts for  1680  were— cotton,  806,284  bales;  Indian  corn, 
&m.lT2  bushels ;  wheat,  2,567,737  ;  oats,  4,893,350;  sweet 
potatoes,  1,400,079  ;  Irish  potatoes,  228,832;  barley,  72,786; 
rye.  25399 ;  sugar,  4961  hogsheads ;  molasses,  810,005  gal- 
lons; hay,  59,699  tons;  tobacco,  221.283  pounds;  rice,  02,- 
122  pounds ;  orchard  products,  to  the  value  of  $876,844. 
Tbe  total  value  of  these  products  was  $63,076,311.  Since 
lv.!  the  quantity  of  cotton  produced  annually  has  exceeded 
2.(iJu.00O  bales,  of  500  pounds  each.  In  1880  there  were 
174,184  farms  in  the  State,  with  an  aggregate  of  12,650,314 
acres  of  improved  band.  The  farms  are  usually  of  large 
tine,  and  garden,  orchard,  and  dairy  products  are  entirely 
Meondary  to  plantation  crops.  The  southern  part  of  tho 
east  plain  and  the  rest  of  the  State  west  of  the  black  prairio 
region  are  peculiarly  adapted  to  pastoral  pursuits,  which 
are  entirely  separated  from  agricultural,  the  cattle  and 
iheep  being  allowed  to  roam  at  large,  or  enclosed  in  enor- 
mous pastures,  where  they  subsist  without  other  food  or 
*oe)ter  than  nature  affords.    In  1880  there  were  in  the 


State -4,084,605  cattle,  2,411,633  sheep,  1,950,371  pigs,  805.- 
t>Jb  horses,  and  132.447  mules  and  asses.  The  sheep  walks 
are  more  particularly  confined  to  the  southern  half  of  the 


particularly 
central  region,  including  the 
The  exports  are  cotton,  wool,  and  hides,  most  of  which 
are  shipped  from  Galveston  or  sent  overland  by 
m-  rail.     The  chief  imports  are  manufactured 

mm.  articles  used  in  the  8tate,  also  coal  and  railway 
material.  Apart  from  a  small  retail  trade  along 
the  border,  there  are  no  exports  to  the  adjoining  States. 
The  principal  seaport  and  commercial  city  is  Galveston. 
The  mileage  in  railways  has  increased  from  1048  in  1872  to 
5974  in  1882,  and  to  7034  in  1886. 
Tbe  founders  of  the  State  made  liberal  provision,  by 
grants  of  land  and  revenue,  for  public  educa- 
tion, but  their  intentions  have  not  been  carried 
oat  by  subsequent  legislation.  Texas  occupies 
the  anomalous  position  of  having  the  best 
fond  and  the  poorest  school  system  in  the  United 
^tst**.  The  public  free  school  system  proper  consists  of 
two  normal  schools  for  the  preparation  of  teachers,  and  j 
numerous  district  schools,  open  for  four  months  in  the  year,  j 
la  most  of  the  cities  the  State  fnnd  is  supplemented  by  I 
local  taxation,  and  excellent  schools  are  maintained.  In 
1W6  there  were  489,796  children  within  school  age,  and  the 
«*t  of  tbe  maintenance  of  the  whole  system  was  $2,362,226. 
There  are  no  schools  for  secondary  education,  except  the 
high  schools  of  a  few  cities.  The  State  university  is  at 
Austin;  it  is  abundantly  endowed  with  hands,  but  does 
sot  receive  the  full  benefit  of  it*  revenues  There  is  also 
»  Slate  agricultural  and  mechanical  college,  but  technical 
training  is  made  secondary. 
The  State  government  differs  somewhat  from  those  of 
the  rest  of  the  Union,  owing  to  the  fact  that  it  I 
Attaints-  has  had  to  adapt  itself  to  the  administration  of 
tn"lun-  the  great  public  domain,  by  which  most  of  the 
public  institutions  are  supported  and  works ' 
'>■  internal  improvement  accomplished,  and  because  much 
of  the  attention  of  the  Government  has  been  necessarily 
diverted  to  the  protection  of  its  extensive  frontier.  The 
f lecntive  government  consists  of  a  governor,  comptroller, 
:rtamrer,  commissioner  of  the  general  land  office,  and 
•aprintendent  of  education,  elected  biennially,  with  an 
attorney-general  and  a  secretary  of  state,  appointed  by  the 
governor.  The  judiciary  consists  of  two  courts  of  final 
appeal,  one  for  criminal,  the  other  for  civil  business ;  forty 
itinerant  higher  court*  for  the  trial  of  penal  offences  and 
civil  suits;  courts  for  misdemeanors  and  minor  civil  cases 
ta  cash  county;  and  innumerable  justices'  courts  for  first 
hearings.  The  legislature  consists  of  32  senators  elected 
for  four  years,  and  115  members  of  the  house  of  representa- 
tives elected  for  two  years.   It  is  restricted  by  the  con- 


stitution to  biennial  sessions  of  ninety  days  each.  Tbe 
State  is  divided  into  thirteen  congressional  and  forty 
judicial  election  districts.  It  is  also  divided  into  232 
counties,  75  of  which  have  no  population,  or  insufficient 
population  to  be  organised.  Each  county  is  divided  into 
four  commissioners'  precincts  and  a  varying  number  of 
school,  election,  and  justices'  precincts.  The  State  has 
always  maintained  a  corps  of  troops,  formerly  for  protection 
against  Indians,  but  now  for  preserving  order  in  the  un- 
organized counties.  It  has  institutions  for  the  blind,  deaf 
and  dumb,  and  insane.  The  prison  system  is  far  superior 
to  that  of  the  other  southern  States,  but  still  very  imper- 
fect. The  bonded  debt  of  the  State  on  1st  January,  1887, 
was  $4,237,730,  and  its  taxable  wealth  $600,000,000.  The 
aggregate  debt  of  all  the  counties  and  cities  was  $7,000,000. 
The  homestead  and  exemption  haws  are  unusually  liberal 
to  the  debtor. 

The  upper  Bio  Grande  valley  was  visited  in  1580-83  by 
the  Spaniards,  who  established  missions  among 
the  settled  Indians  near  El  Paso  and  Santa  Fe.  History. 
The  first  white  settlement  was  made  by  La  Salle 
at  Lavaca,  on  the  coast,  in  1685.  The  country  was  inhab- 
ited by  Indians  of  various  tribes,  both  savage  and  agricul- 
tural, most  of  whom  are  now  extinct,  except  the  so-called 
"  Mexican  "  population  of  the  Bio  Grande.  Prom  1583  to 
1794  many  missions  were  established  by  Roman  Catholic 
missionaries  among  the  Indians,  who  were  completely 
alienated  from  their  original  language,  religion,  domestic 
habits,  and  tribal  relations.  After  the  purchase  of  Louis- 
iana from  the  French  in  1803  Anglo-American  adventurers 
began  to  cross  into  Texas  from  the  United  States.  In  1821, 
when  Mexico  threw  off  the  8panish  yoke,  Texas  and 
Coahutla  constituted  a  state  of  the  republic.  It  was  shortly 
after  this  that  the  first  American  colonists  were  permitted 
to  enter  the  territory  under  Government  patronage.  Within 
ten  years  over  20,000  bad  settled  between  the  Sabine  and  the 
Colorado.  In  1830  the  Mexican  Government  placed  them 
under  military  rule,  from  which,  with  accompanying  impo- 
sitions, originated  the  war  of  Texan  Independence.  The 
Anglo-Americans  were  assisted  by  volunteers  from  the 
United  States,  and  the  war  was  terminated  by  the  defeat 
of  the  Mexicans  under  General  Santa  Anna  at  San  Jacinto, 
21st  April,  1836.  From  1837  to  1845  Texas  was  an  independent 
republic.  It  was  admitted  to  the  United  States  on  29th  De- 
cember, 1845,  in  spite  of  the  protests  of  Mexico,  and  a  war 
with  that  country  immediately  ensued.  The  new  State 
sold  to  the  United  States  Government  for  $10,000,000  all  the 
territory  west  and  north  of  the  present  boundaries  between 
the  headwaters  of  the  Rio  Grande  and  the  Arkansas.  But 
it  reserved  the  control  and  disposal  of  the  public  lands 
within  its  borders,  which  have  proved  a  magnificent  source 
of  revenue,  and  also  the  right  to  divide  into  five  states, 
should  future  growth  and  development  justify  it.  By  a 
small  majority  the  State  seceded  from  the  Union  in  1861. 
In  1868  a  new  constitution  was  adopted,  and  the  State  re- 
admitted into  the  Union.  In  1874  the  Kiowa  and  Comanche 
Indians,  who  had  prevented  the  settlement  of  the  central 
and  plains  regions  from  tbe  earliest  times,  were  subjugated. 

See  Hill,  Oedog.  Knowledge  of  Texas  (1887)— Bull.  44,  V.  &  Oeolog. 
Survey ;  Geological  Map  of  the  United  State*,  by  C  H.  Hitchcock  ;  Re- 
port on  cotton  production,  Tenth  U.  8.  Census,  by  Dr.  R.  H.  Lough- 
ridge  ;  forestry  Report i.  Tenth  0.  8.  Census ;  Mexican  Boundary 
Survey,  vol.  1. ;  Proceeding*  of  Boundary  Commission,  Austin,  188fi; 
Tram,  of  Academy  af  Science* ,  SL  Louis,  vols.  i.  and  IL  (Dr. 
Shumard) ;  Thrall,  Btltory  of  Texas ;  Kendall,  Santo  Ft  KxpextUum ; 
Speight,  Resource;  etc.,  of  Texas,  Austin,  1882;  Roemer,  h'reuiebil- 
dungen  von  Trxn*.  1862;  Walcott.  Cambrian  Faunas  of  S.  America — 
Bull,  80.  17.  &  Geo/op.  Survey;  Hill,  "  Topogr.  and  (ieol.  of  Cross 
Timbers  of  Texas,"  In  Amer.  Joum.  Sri.,  April,  1887  ;  Cabe,  Zootog. 
Position  of  Texas;  Mare  v.  Exploration  of  Red  River;  Report  of  the 
U.  8.  Mexican  Boundary  Survey;  Havard.  Report  on  the  flora  of 
west  and  south  Texas;  and  U.  8.  explorations  for  a  route  for  a 
Pacific  Railway.  (a.  T.  h.) 

TEXTILES.1  This  word  is  applied  to  all  fabrics 
which  are  woven  in  a  loom,  of  whatever  material  they 
may  be  made,  and  whether  the  woven  stuff  be  plain  or 
figured.  The  simplest  and  earliest  process  M  thod  f 
of  weaving  was  managed  thus.  The  ground  weaving, 
of  the  future  stuff  was  formed  by  a  number 
of  parallel  strings  called  the  warp,  having  their  upper 
ends  attached  to  a  horizontal  beam  and  drawn  taut  by 
weights  hung  from  their  lower  ends.  In  the  early 
Greek  loom  each  warp  thread  had  a  separate  weight 
(see  Fig.  1).  On  the  number  of  the  warp  strings  the 
fineness  and  width  of  the  stuff  depended.  The  strings 
of  the  weft  were  interlaced  at  right  angles  to  those  of 

I  This  article  deals  mainly  with  the  history  of  the  textile  art; 
for  practical  information  as  to  modern  processes,  fcee  Weaving  ; 
-  .  vol.  Till.  p.  148  «o. 
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the  warp,  and  the  combination  of  the  two  formed  the 
woven  stuff  or  web.  The  weft  was  so  called  from  its 
being  "  wafted"  in  and  out  of  the  warp;  it  is  also 
often  called  the  woof,  though  more  correctly  the  woof 
is  the  same  as  the  web  or  finished  stuff  The  threads 
of  the  weft  were  wound  round  a  sort  of  bobbin  on  a 
pivot  which  was  made  to  revolve  inside  a  hollow  boat- 
shaped  piece  of  wood  pointed  at  both  ends  bo  as  to  pass 
easily  between  the  threads  of  the  warp.  This  is  called 
the  ihtUtU.  The  thread  passed  out  through  a  hole  in 
the  side  of  the  shuttle,  the  inner  pivot  revolving  as  the 
thread  was  delivered  between  the  strings  of  the  warp. 
In  order  to  make  the  weft  interlace  in  the  warp  some 
of  the  upright  strings  were  pulled  forward  out  of  the 
general  plane  in  which  the  warp  hung  ;  this  was  done 
in  the  simplest  way  by  a  reed,  which  divided  the 
threads  into  two  sets  called  leavet  and  thus  formed  an 
opening  called  the  'hred,  through  which  the  shuttle 
could  pass,  as  shown  in  rig.  1.  Another  way,  applica- 
ble to  more  complicated  ornamontal  weaving,  was  to 
have  a  series  of  threads  attached  to  the  warp  at  right 
angles,  so  that  the  weaver  could  pull  any  of  the  warp 
threads  away  from  the  rest,  thus  allowing  the  shuttle 
to  pass  in  front  of  or  behind  any  special  warp  strings. 


warp  and  drove  home  at  one  blow  a  longer  length  of 
the  weft.  An  upright  loom  such  as  has  been  described 
is  shown  clearly  in  some  of  the  wall  paintings  from 
Thebes,  dating  about  1600  B.o.  and  in  other  earlier 
ones  from  Beni- Hasan.  A  very  similar  loom  is  rep- 
resented on  a  Greek  vase  of  the  5th  century  B.C.,  with 
a  picture  of  Penelope  and  the  never-finished  piece  of 
stuff  (see  Fig.  1).  In  this  interesting  paint- 
ing the  upper  band  has  simple  geometrical  Loom*, 
ornaments,  such  as  occur  on  archaic  Greek 
vases ;  the  next  has  figures  of  winged  men  and  gry- 
phons. This  sort  of  loom  is  still  used  in  Scandinavian 
countries  for  tapestry.*  Another  form  has  the  warp 
threads  stretched,  not  upright,  but  horizontally,— an 
arrangement  which  is  more  convenient  for  workini 
treadles.  These  two  forms  arc  called  in  French  "la 
haute  liase"  and  "la  basse  lisse," — the  high  and  the 
low  loom.  The  general  principle  is  the  same  in  both. 
Fig.  2  shows  a  simple  form  of  the  "  basse  lisse,"  such  s> 
was  used  throughout  the  Middle  Ages,  except  in  Ice- 
land and  in  Scandinavia.4  The  clay  whorls,  or  pierced 
cones,  decorated  with  simple  painting,  which  hare 
been  found  in  countless  numbers  on  the  sites  of  Troy, 
Mycenae-,  and  other  prehistoric  cities,  were  probably 


Fio.  I.— Penelope's  loom,  from  a  Greek  yase  of  the  Sth  century  b.o. 
The  standing  figure  la  that  of  Telcmachua.* 


Flo.  1— Medlssval  low-warp  loom,  from  a  cat  by 
J  oat  Amman  ;  middle  of  the  16th  century. 


By  a  very  simple  mechanical  contrivance  these  threads 
were  worked  by  a  foot  treadle,  thus  leaving  the 
weaver's  hands  free  to  manage  the  shuttle.1  In  the 
simplest  sort  of  weaving  first  one  and  then  the  other 
halt  of  the  warp  threads  were  pulled  forward,  and 
so  a  plain  regularly  interlaced  stuff  was  woven.  The 
next  stage  was  to  make  a  cloth  with  colored  Btripes,  by 
using  successively  two  shuttles  containing  different 
colored  threads.  In  a  checkered  cloth  the  warp  was 
made  of  two-colored  threads  stretched  in  successive 
bands,  and  the  cross  stripes  of  the  weft  were  woven  in 
by  the  two  shuttles.  To  form  a  more  complicated  pat- 
tern the  weft  must  not  cross  the  warp  alternately:  the 
design  is  formed  by  either  the  warp  or  the  weft  pre- 
dominating on  the  surface  in  certain  places.  In  all 
cases  each  thread  of  the  weft  must  be  driven  home  to 
its  place  after  each  stroke  of  the  shuttle.  In  the  ear- 
liest times  this  was  done  by  beating  the  weft  with  a 
wooden  sword-shaped  implement*  introduced  between 
the  strings  of  the  warp ;  but  later  a  heavy  comb-shaped 
tool  was  used,4  the  teeth  of  which  passed  between  the 

1  Bee  Jfon.  Intl.  Areh.  Rom.,  vol.  lx.  pi.  42. 

1  These  dividing  sticks  are  called  In  French  "  batons  a  deux  "; 
In  the  simplest  kind  of  weaving  only  one  Is  required.  The  use  of 
treadle*  and  "  spring  staves"  Is  more  applicable  to  the  low  loom, 
In  wblch  the  warp  Is  strained  In  a  horizontal  position. 

1  Lat.  tpatha.  «  Lai.  petten;  modern  English  batten  or  lay. 


used  to  strain  the  thread  as  it  was  being  spun  on  the 
distaff.'  Other  heavier  ones  were  employed  to  stretch 
the  strings  of  the  warp  ;  this  method  must  have  been 
very  inconvenient,  as  the  whole  warp  could  swing  ti 
ana  fro.  A  very  obvious  improvement,  introduced  » 
some  countries  at  an  early  date,  was  to  have  a  aecow 
beam,  round  which  the  lower  ends  of  the  warp  could 
be  wound.  In  Scandinavian  countries  the  use  of 
weights  continued  till  modem  times.  In  the  fate-loom 
of  the  sagas  these  weights  are  heroes'  skulls,  while  the 
shuttle  is  a  sword. 

Some  simple  form  of  weaving  seems  to  have  been 
practiced  by  prehistoric  man  at  a  very  p^j^^c. 
early  stage  of  development  Fig.  3  shows 
an  example  of  coarse  flaxen  stuff  from  the  lake-dwell- 
ings of  Switzerland,  dating  from  the  Stone  Age.  Wool 
appears  to  have  been  the  first  substance  used,  as  no 
skill  is  required  to  prepare  it  for  spinning.  Weaving 
was  specially  the  duty  of  women,  and  even  in  the 
Middle  Ages  in  Europe  it  was,  in  some  countries,  coo- 

*  See  the  modem  Faroeae  loom  figured  by  Wonaae,  4"** 
ninoer  fra  det  t  Muteum  /or  Noniitke  Oidtagcr.  Copenhagen.  IK* 

P- 1Z». 

•  A  freaco  by  Ptnlurtcchlo— 911  In  the  National  Gallery.  I/f 
don— has  a  careful  representation  of  the  medieval  low  loom ;  u» 
subject  la  the  return  of  Ulysses  to  Penelope. 

'  Dr.  Schllemann  fouud  22,000  In  the  plains  of  Troy  alone- 
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Hdercd  a  specially  feminine  employment.1  An  early 
i  in  the  Lateran  has  a  symbolical 


FlO.  3.— Prehistoric  (Stone  Age)  flaxen  stuff,  from 
a  lake-dwelling  in  Switzerland. 

relief  representing  God  condemning  the  future  world 
to  labor,— tillage  for  the  man  and  weaving  for  the 
woman  :  He  gives  ears  of  corn  to  Adam  and  a  sheep 
to  Eve. 

The  Egyptians  were  famed  for  the  beauty  of  their 
woven  stuffs,  and  almost  incredible  stories 
koVuan.  are  related  of  the  fineness  of  their  linen, 
such  as  a  pallium  sent  by  King  Amasis  to 
the  Spartans,  which,  Herodotus  (iii.  47)  says,  was 
made  of  yarn  containing  no  less  than  360  threads ;  the 
figures  woven  on  this  were  partly  of  cotton  and  partly 
of  void  thread.  Herodotus  also  mentions  a  wonderful 
l«Ilium  sent  by  the  same  king  to  the  shrine  of  Athene 
at  Lindus.  Few  examples  of  the  fine  and  richly  orna- 
mented sorts  of  Egyptian  stuffs  now  exist,  though  we 
hare  immense  quautities  of  the  coarse  linen  in  which 
mummies  were  wrapped.  This,  though  coarse,  is 
closely  woven,  and  usually  has  in  every  inch  many 
more  threads  to  the  warp  than  to  the  weft.*  A  few 
fragments  of  Egyptian  cloth  of  the  XVIIIth  Dynasty 
have  been  found  with  a  border  of  colored  bands,  the 
blue  of  which  is  indigo,  and  the  red  extract  of  Kerhes 
"jr.).  In  Egypt  linen  was  specially  employed  for 
religious  purposes,  such  as  priestly  and  royal  vest- 
ments, because  it  harbors  dirt  less  than  wool  or  cotton, 
which  were  also  worn  by  the  Egyptians,  and  it  was 
used  to  bandage  mummies,  because  it  was  thought  not 
to  engender  worms.  Though  priests  were  allowed  to 
wear  outer  garments  of  wool,  tney  were  obliged  to  put 
them  off  before  entering  a  sacred  place. 
The  Phoenicians  were  celebrated  for  their  weaving, 

Pbonieun  48  ^or  tDe'r  8^'"  m  otner  artH-  Their  pur- 
ple linen,  dyed  with  the  murex,  was  spe- 
cially valued ;  Tyre  and  Sidon  were  the  chief  places 
where  this  was  made.  Babylon,  Carthage,  Sard  is, 
Miletus,  and  Alexandria  were  all  famous  seats  of  tex- 
tile manufacture  in  the  time  of  Herodotus. 

Though  no  specimens  of  Assyrian  textiles  remain, 
A«7rUn.  some  notion  of  their  richness  of  ornament 
and  the  styles  of  their  patterns  may  be 
gained  from  the  minute  representations  of  rich  dresses 
worn  by  kings  and  other  important  personages  in  the 
sculptured  wall-reliefs  from  Nineveh  which  are  now 
in  the  British  Museum.'  The  stuffs  worn  by  Asur- 
bampal  are  uwst  elaborate  in  design,  being  covered 

i 
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Greek. 


1  In  the  time  of  St.  Lonistmh  century)  in 
'•ring,  such  as  "  laplsserie  SaracenoU," 


of 
only  by 


In  modern  stufra  the  proportion  U  the 
HI  piece  of  Egyptian  stuff  in  the 
with  a  man  swimming, 


1  Some  existing  specimens  hare  in  each  Inch  162  threads  in  the 
»»/p  and  70  In  the  wen 
«her  war 
British  MtJ 
l»I»acat. 

.  '  *-  J**7  magnificent  royal  dress,  with  woven  pattern*  of  dei- 
<'**,  kings,  animals,  and  the  sacred  tree,  much  resembling  those 
<*Uws  metal  bowls  of  Assyria,  is  figured  by  Layard.  " 
pi.  tot. 
Vol.  XXIII.-117S 


with  delicate  geometrical  patterns  and  diapers,  with 
borders  of  lotus  and  other  flowers  treated  with  great 
decorative  skill.    A  large  marble  slab  from  the  same 

I)alaoe  is  covered  with  an  elaborate  textile  pattern  in 
ow  relief,  and  is  evidently  a  faithful  copy  of  an  Assyr- 
ian carpet.  Still  more  magnificent  stuffs  are  repre- 
sented as  being  worn  by  Assyrian  captives  on  the 
enamelled  wull-tiles  from  Rameses  II. 's  palace  (14th 
century  b.  c.  )  at  Tel  al-Yahtidfya  (see  Pottery,  vol. 
xix.  p.  620);  the  woven  patterns  are  most  minutely 
reproduced  in  their  different  colors,  and  the  design, 
special  to  Assyria,  of  the  sacred  tree  between  two 
guardian  beasts,  is  clearly  represented,  though  on  the 
most  minute  scale. 

Our  knowledge  of  Greek  textiles,  in  the  almost  com- 
plete absence  of  any  existing  specimens,4 
is  chiefly  derived  from  the  descriptions  of 
various  classical  authors.  One  indication  of  the  pat- 
terns commonly  used  at  an  early  period  is  given  by  tho 
designs  on  much  of  the  archaic  Greek  pottery,  which 
clearly  has  ornament  derived  from  textile  sources. 
Vol.  xix.  p.  624,  Fig.  16,  shows  examples  of  these; 
simple  bands,  chequers,  and  zigzags  would  naturally 
be  the  first  steps  towards  more  elaborate  patterns. 
Again,  recent  excavations  at  Orchomenus  and  Tiryns 
have  brought  to  light  examples  of  ceiling  and  wall 
decoration,  the  motives  of  which  are  obviously  derived 
from  textile  patterns.  A  Btone  ceiling  at  Orchomenus 
has  in  relief  a  carpet-like  pattern,  and  the  painted 
wall-stucco  of  the  Tiryns  palace  has  many  varieties  of 
coarse  but  effective  textile  ornament.  'J  he  poems  of 
Homer  are  full  of  descriptions  of  woven  stuffs  of  the 
most  magnificent  materials  and  design,  used  both  for 
dresses'  and  for  tapestry  hangings.'  In  later  times 
the  most  important  examples  of  rich  woven  work  of 
which  we  have  anv  record  were  certain  peploi  made  to 
cover  or  shade  the  statues  of  the  deities  at  Athens, 
Olympia,  Delphi,  and  other  famous  shrines.'  Euri- 
pides {Ion,  1141-1162)  gives  a  glowing  description  of 
a  peplos  which  belonged  to  the  temple  of  Apollo  at 
Delphi,  on  which  was  depicted  the  firmament  of 
heaven,  with  Apollo  Helios  in  his  chariot,  surrounded 
by  the  chief  stars  and  constellations.  At  Athens  a 
new  peplos,  ornamented  with  the  battle  of  the  gods 
and  the  giants,  was  woven  for  the  gold  and  ivory 
statue  of  Athene  in  the  Parthenon  every  fifth  year, 
and  was  solemnly  carried  in  procession  at  the  greater 
Panathenasa.  Similarly  at  Olympia  a  new  peplos  was 
woven  by  sixteen  women,  and  displayed  every  fifth 
year  at  the  Olympian  games  in  honor  of  Hera.  It 
appears  probable  that  these  magnificent  peploi  were 
not  used  as  garments,  which  would  have  partly  con- 
cealed the  Bplcndor  of  Phidias's  gold  and  ivory  statues, 
but  were  suspended  over  them  fike  a  mediaeval  bald- 
acchiuo.  Very  possibly,  however,  most  of  the  elab- 
orate work,  on  them  was  embroidery  done  by  the  needle, 
and  not  loom  or  textile  work. 

The  Romans  under  the  late  republic  and  the  em- 
pire possessed  immense  stores  of  the  most 
magnificent  textiles  of  every  description,  Roman, 
such  as  the  splendid  collection  of  tapestry 
which  Rome  inherited  along  with  the  other  art 
treasures  of  Attalus  II.  of  Pergamum  (2d  cent  B.C.). 
A  verv  costly  cloth  of  gold  was  called  by  the  Romans 
"attalica,"  after  Attalus.    The  C.  Cestius  who  died 

*  One  remarkable  example  of  tapestry  from  a  tomb  In  tho 
Crimea  i*  supposed  by  Stephani  to  date  from  the  4lh  century 
B.C.;  aee  Omp.  Rmd.  Com.  Arch.,  1878-7*.  p.  40,  pi.  v. 

»  III.  125.  vlli.  288,  Ix.  200,  x.  166,  xiv.  178,  xxii.  440 ;  Od.,  It. 
93,  x.  220,  xiv.  61. and  many  passages  In  books  xvltl.  to  xx  Homer 
describes  {Od..  xix.  226-236)  a  cloth  of  purple  wool  with  a  bunting 
scene  In  gold  thread,  woven  by  Penelope  for  Ulysses. 

•  J7.,  xvi.  224,  xxlv.  230,  645;  Od.,  iv.  124,  298.  til  3H7.  Many 
Greek  vases,  especially  those  with  black  figures  and  Incised  lines, 
have  representations  of  rich  woven  dresses,— e.g.,  an  amphora  In 
the  Vatican  with  Achilles  and  AJax  playing  at  a  game  like 
draughts,  e.  460  B.C.  A  rather  later  vase  in  the  British  Museum 
has  a  fine  figure  of  Oemetcr  clad  in  a  pallium  covered  with 
figures  of  chariots  and  winged  men  and  horses. 

'  See  De  Ronchaud.  U  J'fph*  tVAUtrnt,  Paris,  1872.  and  la 
werir,  Paris.  1886.  The  treasuries  of  most  Ureek  temples  ap- 
to  have  contained  large  stores  of  rich  woven  i 
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about  the  middle  of  the  1st  century  B.C.,  and  who  is 
buried  in  the  existing  pyramid  in  Rome,  left  orders  in 
bus  will  that  his  body  was  to  be  wrapped  in  certain 
attalica ;  but,  as  this  was  forbidden  by  a  sumptuary 
law,  his  heirs  sold  the  gold  stuff  and  with  tbe  pro- 
ceeds had  two  colossal  bronze  statues  made,  which 
were  set  outside  the  tomb.  The  feet  of  one  of  these 
have  been  found  with  an  inscribed  pedestal  recording 
the  above-mentioned  facte.  The  size  of  the  statue 
shows  that  the  attalica  must  have  been  worth  a  very 
great  sum.  Examples  of  large  prices  riven  by  Romans 
for  woven  stuffs  are  recorded  by  Pliny  (27.  AT.,  viii.  48) : 
Metellus  Scipio  bought  some  hangings  from  Babylon 
for  800,000  sesterces  [$3,265. 92 J,  and  other  similar 
stuffs  were  bought  by  Nero  for  four  millions  of  sesterces 
(about  £3360  [or  $16,329.60]).  Costly  tapestry  from 
Babylon  is  mentioned  by  Flautus  (  StuJi  ,  1 1. ,  li.  54), 
Silius  Italicus  (xiv.  658),  and  Martial  (xiv.  150). 
Virgil  {Geor.,  iii.  25)  mentions  woven  tapestries  with 
figures  of  Britons  being  used  at  theatrical  shows: 
"Purpurea  intexti  tollant  aukea  Britanni."  Other 
tapestries  with  scenes  from  the  story  of  Theseus  and 
Ariadne  are  mentioned  by  Catullus  [Argon.,  xlvi. 
267).'  On  a  very  remarkable  example  of  late  Rome 
stuff  found  at  Sitten  (Sion)  in  Switzerland  is  woven  a 
graceful  figure  of  a  nymph  seated  on  a  sea-monster, 
among  Bcroll-work  of  foliated  ornament,  purely  classical 
in  design.*  A  large  quantity  of  very  remarkable 
woven  stuffs  has  recently  been  found  in  tombs  at 
Kkhmin  (Panopolis)  in  Middle  Egypt.  More  than 
300  pieces  have  been  bought  for  the  South  Kensington 
Museum.  They  are  of  various  dates,  apparently  rang- 
ing from  the  4th  to  the  6th  or  7th  century  a  d.  The 
earliest  are  of  purely  classical  style  :  some  have  badly 
designed  but  very  decorative  figures  of  pagan  deities, 
with  their  names  in  Greek — e.g.,  Hermes  and  Apollo ; 
others  have  figures  driving  chariots  drawn  by  two 
centaurs,  or  marine  gods,  or  long  bands  of  animals — 
bears,  lionB,  stags,  ducks,  and  many  others.  These 
are  used  to  decorate  linen  tunics  or  pieces  of  stuff 
about  2  feet  square.  The  later  examples  appear  to  be 
Coptic  vestments  of  various  shapes,  and  arc  decorated 
with  rude  figures  of  St .  George  and  other  Oriental 
saints,  each  with  a  nimbus.  These  ornaments  are 
done  by  true  tapestry  weaving,  the  weft  pattern  being 
in  brilliantly  colored  wools  on  a  flaxen  warp.  In 
some  cases  the  colors,  especially  the  magnificent  reds 
and  blues,  are  as  bright  as  if  they  were  new.  Though 
in  all  cases  the  figure  drawing  is  rude,  the  decorative 
value  is  very  great 
From  the  6th  to  the  13th  century  Byzantium  be- 
came the  capita)  of  all  the  industrial  arts, 
BywnUne.  an<j  j„  none  ja  jtg  influence  more  obvious 
than  in  that  of  weaving.  There  the  arts 
of  ancient  Greece  and  of  old  Rome  met  and  were  fused 
with  the  artistic  notions  of  ancient  Egypt,  Assyria, 
Persia,  and  Asia  Minor,  and  this  combination  pro- 
duced a  fresh  and  very  active  art  spirit,  which  for 
many  centuries  dominated  tbe  whole  civilized  world. 
As  regards  weaving,  this  new  development  was 
strengthened  by  the  introduction  of  silk  into  Europe 
in  the  reign  of  Justinian,  and  many  specimens  of  early 
silk  fabrics  have  lasted  down  to  the  present  time, 
partly  through  their  being  safe  against  moths.  The 
silken  stuffs  found  in  the  tombs  oT  Charlemagne  and 
other  kings,  though  perhaps  not  themselves  as  early 
as  the  6th  century,  snow  one  class  of  design  used  in 
Byzantium  in  the  time  of  Justinian.  Some  of  these 
combine  the  figure-subjects  of  ancient  Rome  with  the 
stronger  decorative  beauty  of  the  East.  Chariot  races 
in  the  circus,  consuls  and  emperors  enthroned  in  state, 
gladiatorial  fights  with  lions,  and  other  classical  sub- 
jects occur,  arranged  in  medallions  or  wreaths,  set  in 
close  rows,  so  as  to  fill  up  the  ground.    Again,  mixed 


with  these  classical  scenes  are  designs  of  purely 
Assyrian  origin,  such  as  the  sacred  tree  between  two 
guardian  beasts,  closely  resembling  the  designs  of 
2000  B.C.  The  manufacture  of  these  rich  fabrics  wu 
carried  on,  not  only  in  Byzantium,  but  also  in  many 
towns  of  Greece  proper,  such  as  Athens,  Thebes,  and 


Flo. 


in  illk  and  gold. 
Museum.) 


See  al*o  Hor.,  Sal.,  U.  6,  102-6:  Ovid,  Metam.,  ft ;  and  Lucr.. 

la  Illustrated  by  MilnU,  Im  Tnpiurrif,  Pari*. 
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Corinth,  all  of  which  were  specially  famed  for  their 
silk  textiles.  During  the  same  time,  the 
6th  to  the  12th  century,  Baghdad,  Damas-  p*«i*» 
cus,  Ispahan,  and  many  other  towns  in 
Persia  and  Syria  were  producing  woven  stuffs  of  the 
richest  materials  and  designs ;  names  of  reigning  caliph* 
are  sometimes  mingled  with  Arabic  sentences  from 
the  Koran  and  other  sacred  books,  which  are  intro- 
duced freely  among  the  intricate  patterns  with  tbe 
most  richly  decorative  effect.  By  this  means  some 
existing  specimens  of  the  8th  to  the  10th  century  can 
be  dated.  F5$.  4  shows  a  16th  century  example  of 
the  finest  Persian  damask  in  silk  and  gold,— a  master- 
piece of  textile  design. 

According  to  the  usual  story,  Roger  of  Sicily,  who 
in  1 147  made  a  successful  raid  on  the  shores 
of  Attica  and  took  Athens,  Thebes,  and  8icuan. 
Corinth,  carried  off  as  prisoners  a  number 
of  Greek  weavers,  whom  ne  settled  at  Palermo  and  made 
the  founders  of  the  royal  factory  for  silk  weaving. 
This  story  is  doubtful,  for  the  Saracenic  inhabitants  of 
Sicily  had  apparently  been  producing  fine  silken  staffs 
i  long  before  the  1 2th  century.  In  part,  however,  the 
J  story  may  be  true ;  certainly  an  impetus  was  given  to 
\  the  weaving  industry  of  Palermo  in  the  12th  century, 
and  for  about  two  centuries  Sicily  became  the  chief 
I  seat  in  Europe  for  the  production  of  the  finest  woven 
stuffs.  A  large  number  of  examples  of  these  beauti- 
ful fabrics  still  exist,  showing  an  immense  variety  of 
designs,  all  of  which  are  imagined  with  the  highest 
decorative  skill, — perfect  masterpieces  of  textile  art, 
combining  freedom  of  invention  and  grace  of  drawing 
with  that  slight  amount  of  mechanical  stiffness  which 
is  specially  suited  to  the  requirements  of  the  loom. 
One  of  the  earliest  existing  specimens,  which  shows 
the  existence  of  the  fabrique  before  the  time  of  Roger 
I.,  is  a  piece  of  silk  stuff  in  which  the  body  of  St 
Cuthbert  at  Durham  was  wrapped  when  his  relics  were 
translated  in  1104  ;  this  was  found  at  the  opening  of 
hia  grave  in  1827,  and  is  now  preserved  in  Durham 
cathedral  library.  The  figures  woven  on  it  show  an 
interesting  combination  of  Western  and  Oriental  art. 
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Bilds  and  conventional  ornaments  of  purely  Eastern 
•trie  are  mingled  with  designs  taken  from  late  Roman 
mosaics,—  the  whole  being  blended  with  great  skill  into 
i  highly  decorative  pattern.1  The  Sicilian  silks 
of  the  12th  to  the  14th  century  were  mostly  used 


and  beasts,  such  as  swans,  mallards,  eagles,  lions,  chee- 
tahs, hounds,  giraffes,  antelopes,  and  others.  Some 
specimens  have  siren-like  female  forms,  with  floating 


Flo 


Fi'i.  S.— Sicilian  silk  tfnrr  of  the  18th  century,  in  St. 
IL&ry'a  church,  DanUic. 

f.T  ecclesiastical  vestments,  altar  frontals,  and 
the  like ;  and  the  fact  that  examples  have  sur- 
l  ired  in  almost  all  countries  of  Europe  shows 
h»w  important  and  far-reaching  a  trade  in  them  must 
unot  have  been  carried  on.   The  favorite  designs  were 


1  Oanoww  or  Florentine  velvet  of  silk  ami  n»hi ;  15th 
century. 

the  ran  breaking  through  a  cloud  from  whence  raya  of 
hfrht  arc  issuing,  or  conventionally  treated  ships,  foun- 
tains, islands,  castles,  and  an  immense  variety  of  birds 

1  Pee  Raine.  Srinr  f\thbrrt,  Durham.  1K»,  plate  lv. ;  In  hi*  text 
'he  author  is  wholly  wrong  as  to  the  protrnanet  of  these  stuBs. 


,  7.— Silk  stuff  of  Oriental  deMjrn.  woven  at  Venice  in  the  13th 
century.  (South  Remington  Museum.) 

hair,  casting  nets,  leaning  down  from  palm  trees,  or 
issuing  from  shells.  Others,  rather  later  in  style,  have 
winged  angel-like  figures.    In  many  cases  the  Assyriatr 

sacred  tree  and  its  guardian  beasts  occur,  and  very  fre- 

aucntly  borders  with  sham  Arabic  letters  are  intro- 
uced, — a  survival  of  the  time  when  real  sentences  were 
woven  irlto  the  fabrics  of  Persia  and  Egypt,  probably 
intended  as  a  visible  sign  that  the  stuff  was  the- 
genuine  product  of  Saracenic  looms.  All  these  are 
|K>rfect  masterpieces  of  textile  art,  and  have  never 
since  been  rivalled  either  in  beauty  of  design  or  in 
skilful  use  of  gold  and  colors.  Fig.  5  shows  a  charac- 
teristic example;  another  copied  from  a  painting  is- 
given  under  Mural  Decoration,  vol.  xvii.  p.  53r 
Fig.  15. 

In  the  1 4th  century  the  chief  centre  of  fine  silk  weav- 
ing was  transferred  from  Palermo  to  Lucca, 
Florence,  Milan,  Venice,  and  other  towns 
in  northern  Italy,  and  a  different  class  of  design,  less 
rich  in  fancy,  but  scarcely  less  Iteautiful  in  effect,  came 
into  vogue.  The  designs  of  the  14th  and  15th  century 
textiles  were  chiefly  conventional  adaptations  of  nat- 
ural foliage  and  flowers,  arranged  with  great  l>eauty 
of  line  and  wealth  of  decorative  effect  ;  among  the 
most  beautiful  is  scroll-work  of  vines  with  graceful 
curving  lines  of  leaf  and  tendril.  An  extremely  rich 
design,  largely  employed  throughout  the  15th  century, 
was  made  from  the  artichoke  plant.1  and  was  espe- 
cially used  for  the  rich  "cut"  velvets  of  Genoa,  Flor- 
ence, and  Venue,  in  which  the  pattern  is  formed  in 
relief  by  pile  raised  above  pile,  mixed  with  gold1 
(see  Fig.  6  and  vol.  xvii.  p.  ">2,  Fig.  14).  At  this 
time  \  enice  contained  a  large  numl»cr  of  Oriental 
craftsmen  in  all  the  industrial  arts,  and  very  beautiful 

*  Till"  Is  usually  called  the  pine  apple  pattern  :  but  it  was  In- 
vented long  before  the  discovery  <>f  America  had  Introduced  the 
pine-apple  into  Kurope. 

■  Italian  and  Flemish  pictures  of  the  Mth  to  the  16th  century 
often  give  most  valuable  representations  of  rich  textiles ;  see 
Vaclier.  Pijlrmth  Cmtuty  Italian  Ornament,  London  lSftfl,  a  series 
of  colored  plates  of  textiles  taken  from  Italiati  pictures. 
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stuffs  were  woven  there  with  designs  of  mingled 
Oriental  and  Italian  style^-probably  the  work  of 
Mohammedan  weavers  (see  rig.  7). 

In  all  these  Oriental,  Sicilian,  and  early  Italian  stuffs 
Sold  tt ■  r.'ud  8°^  thread  is  used  in  a  very  lavish  and  ef- 
'  recti ve  way.  It  was  made  very  skilfully, 
the  richest  effect  being  produced  with  little  metal  by 
thickly  gilding  fine  vellum  skins  with  gold  leaf;  the 
vellum  was  then  cut  into  very  thin  strips  and  wound 
round  a  thread  of  silk  or  hemp  so  closely  as  to  look 
like  a  solid  gold  wire.  In  and  since  the  15th  century 
gold  thread  has  been  made  by  twisting  a  thin  ribbon 
of  gilt  silver  around  a  silken  core.  In  this  way  much 
less  gold  is  required,  as  the  silver  ribbon  is  gilded 
before  being  drawn  out  to  its  final  thinness,  and  it  is 
thus  liable  to  tarnish,  owing  to  the  partial  exposure 
of  the  silver  surface.  In  classical  times  attalica  and 
ether  gold  stuffs  were  made  of  solid  gold  wire  beaten 
out  with  the  hammer. 1  Masses  of  this  fine  gold  wire1 
have  been  found  in  the  tombs  of  Egypt,  Greece,  and 
Etruria,  the  metal  having  lasted  long  after  all  the  rest 
of  the  stuff  had  crumbled  into  dust  In  1544  the 
grave  of  the  wife  of  Honorius  was  opened  and  36  tb 
of  gold  thread  taken  out  of  it  and  melted. 

Throughout  the  Middle  Ages  cloth  of  gold  was 
Gold  cloth    laH?ely  employed  for  ecclesiastical  and  royal 
purposes.    In  some  cases  the  whole  of  the 
visible  surface  was  formed  of  gold  thread,  producing 
the  utmost  splendor  of  effect    Westminster  Abbey 
still  possesses  a  magnificent  gold  cope  of  the  15th  cen- 
tury, in  almost  perfect  brilliance  or  preservation.  In 
the  Kith  and  11th  centuries  Cyprus  and  Lucca  were 
specially  famed  for  their  gold  stuffs,  and  the  royal  in- 
ventories of  France  and  England  show  that  the  kings 
possessed  stores  of  this  to  an  immense  value.  The 
enormous  sum  of  £11  [$53.46]  a  yard1  is  recorded  to 
have  been  given  for  a  "  cloth  of  estate  "  in  the  private 
accounts  of  Henry  VII.    This  was  a  cloth  to  hang 
over  the  royal  throne,  and  must  have  been  unusually 
wide,  as  other  cloth  of  gold  at  the  same  time  was 
bought  for  38s.  the  yard.    Various  names  were  at  dif- 
ferent times  given  to  textiles  which  were  wholly  or  in 
part  woven  in  gold,  such  as  ciclatoun  (a  word  of  ob- 
scure origin),  baudekin  (from  Baldak  or  Baghdad),  nak, 
and  titsue.'  Samite  or  examite  (*{>>«<)  was  socallcd 
because  the  weft  threads  were  only  caught  and 
looped  at  every  sixth  thread  of  the  warp,  lying 
loosely  over  the  intermediate  part.  Mediaeval  samite 
was  sometimes  made  of  gold  ;  if  of  silk  it  was  a 
variety  of  satin,  called  mtin  of  nix.    Modern  satin 
usually  has  its  weft  looped  in  less  dowly  tttffii  of 
eiyht  or  ten. 

Although  throughout  the  Middle  Ages  the  finer 
English  stuffs  used  in  England  were  to  a  great 
extent  the  product  of  foreign  looms, 
there  was  no  lack  of  native  textiles,  many  of  which 
were  of  great  beauty.  In  the  use  of  the  needle  the 
women  of  England  were  especially  skilful,  and  rich 
English  embroideries  were  much  exported,  even 
into  Italy,  from  the  12th  to  the  14th  century,*  and 
were  esteemed  more  highly  than  the  productions 
of  any  other  country*.  Two  fine  examples  of  early 
English  silk  and  gold  needlework— a  stole  and 
maniple  with  the  inscription  Aclfkrd  fieri  pre- 
cepit :  pio  epitcopo  Fridcstano — are  preserved  in  the 
Durham  library.  Fridcstan  became  bishop  of  Win- 
chester in  905.  Other  examples  of  native  textiles 
have  been  found  in  the  coffins  of  many  ecclesias- 
tics in  England.    Some  interesting  fragments  are  prc- 
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1  The  process  of  roaklng^wire  by  drawing  it  through  conical 

n  the  Hlh  century. 

*  The  Mn-.    Uregorlano  (Vatican)  contains 
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*  Kqual  to  quite  £ 

*  Hence  thin  paper  laid  between  the  folds  of  those  rich  stuffs 
to  protect  them  was  called  tiuue  paprr. 

»  The  celebrated  cope  In  Plenaa  cathedral,  which  once  be- 
longed to  Pius  II.  (Plccolomlnli.  Is  a  magnificent  example  of 
English  needlework  of  the  1Mb  century. 


UO  [ Tits]  of  modern  money. 
xt  laid  net 


served  in  the  chapter-house  of  Worcester  cathedral , 
the  ground  is  of  silk,  and  the  pattern,  of  conventional 
scroll  foliage,  is  a  characteristic  example  of  1 3th-century 
design.  Pictures  in  English  MSS.  show  that  the  low 
loom  was  mainly  used, — this  being  the  most  convenient 
for  ordinary  weaving.*  England  was  specially  cele- 
brated for  its  wool  and  woollen  stuffs,  and  even  at  the 
present  day  English  wool  is  used  for  the  Gobelin  tapes 
tries;  in  the  15th  and  16th  centuries  it  was  larpt-lv 
imported  into  Flanders.  In  the  14th  century  Bath 
produced  the  finest  woollen  cloth,  and  that  of  Worces- 
ter was  equally  celebrated  ;  in  the  15th  century  the 
production  of  woollen  stuff  was  a  great  source  of  wealth 
to  Norwich  and  other  towns  in  the  eastern  countiea 
A  special  sort  of  woollen  yarn  took  its  name  from 
Worst ead  in  Norfolk,  where  it  was  made;  it  had  a 
closer  and  harder  twist  than  most  woollen  thread,  and 
thus  could  be  made  up  into  cloth  of  special  fineness, 
which  was  used  for  chasubles  and  other  vestments,  an 
is  recorded  in  the  inventories  of  York,  Exeter,  and 
other  cathedrals. 

Old  EngluK  Name*  for  Textile*.— A  large  number  of  names 
for  different  sorts  of  textiles  occur  in  old  Eng-        .  _ 
lish  writiugs,  many  of  them  derived  from  the 
name  of  the  place  where  the  stuff  was  made  or 
exported.    Buckram  was  a  woven  cloth  of  much  richnesj, 
highly  priced,  probably  quite  unlike  what  we  now  mean  by 

wJSS%am  IMaMflU^OdnS  was^bJ stuff  at* 

of  linen  and  cotton  mixed.  Mtalin,  from  Mosul,  wan  a  fin* 
cotton  stuff.  Cloth  of  Tar*  (Tarsus)  is  often  mentioned,  tuu 
ally  meaning  a  purple  cloth.  Camaca  or  carnal:  ( Arab.  temkL: 
from  Chinese  kimkha,  "brocade")  was  another  richly  deco- 
rated Oriental  stuff.  Cendat  or  tandal  and  fyndomu  were  fin« 
silk  stuffs.  Taffeta  was  made  of  silk  or  linen  of  very  thin 
substance.  Satin  (from  Low  Lat.  seta )  was  a  glossy  silk  no! 
made  like  samite.  Velvet  (from  It.  tetluto,  "shaggy"!  had  a 
silk  weft  woven  so  as  to  form  a  raised  pile,  the  end*  oi 
which  were  cut  or  shaved  off  to  one  even  level ;  hence  it  • 
also  called  in  Italy  rato.  Diaper,  "jasper-like"  (ItaL  im- 
pro),  was  not  only  used  to  denote  a  regular  geometml 
pattern,  but  in  some  cases  means  also  a  special  sort 
J .in-n  or  silk.  Phrases  such  as  "silk  of  brydges"  (Bru- 
ges), "silk  dornex,"  from  Dorneck  in  Flanders, and  "sberi* 
of  raynea"  (Rhcima)  often  occur.    A  large  number  o( 
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Fig.  S.-lndlau  hill  loom,  as  still  use 

Space  will  not  allow  a  description  of  the  textile  work 
in  each  separate  country.    That  of  Italy 
and  the  East  was  by  far  the  most  impor- 
tant throughout  the  Middle  Ages.  Even 
Chinese  textiles  of  gold  and  silk  were  im 
ported  into  the  west  of  Europe,  ant? 
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•  Amang  Chaucer's  pilgrims  are  Included  "  A  webbe,  »*!•} 
and  a  tapisser,"  the  first  a  low-loom  weaver,  the  last  a  *<*"r 
tapestry  on  the  high  loom 
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names.  Thu»  we  find  in  the  Bury  WiiU  (printed  by  U»«'  7m 
Society  1  r'  fuitchan  in  Appules  "  meaning  Naples  rostian.  w 
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times  used  for  ecclesiastical  purposes.  Mediaeval 
vestments  of  Chinese  stuff  still  exist,  the  shape  and 
added  borders  of  which  show  that  they  date  from  as 
early  as  the  14th  century.    These  fabrics  exactly  ro- 
iftnble  in  design  and  workmanship  some  which  are 
woven  in  China  at  the  present  day.    A  very  interest- 
ing survival  of  the  mediaeval  style  of  weaving  exists 
in  Sweden  and  other  Scandinavian  countries.  Articles 
uf  dress,  counterpanes,  table-covers,  and  the  like  are 
woven  by  the  peasantry  in  a  simple,  highly  decorative 
way.  with  patterns  which  have  altered  little  during  the 
last  three  or  four  centuries.    Though  coarse  in  tex- 
ture, many  of  these  are  of  great  artistic  beauty ;  noth- 
but  an  occasional  use  of  harsh  colors  shows  any 
rum  of  decadence  of  style.    Strong  marks  of  Oriental 
influence  are  visible  in  these  fine  patterns,  but  the 
method  of  weaving  is  purely  native, — probably  very 
like  what  the  edicts  of  Louis  IX.  call  "  tapisscrie  nos- 
tras."  Very  beautiful  fabrics  are  still  produced 
in  India,  old  designs  being  followed,  and  woven 
m  the  simplest  form  of  loom.    Fig.  8  shows  an 
rumple  of  a  modem  Indian  loom  used  by  the 
hill  weavers.    Iu  such  looms  the  richest  materials, 
Neb  as  gold  and  silk,  and  the  most  elaborate 
patterns  are  woven,  often  by  travelling  weavers 
who  can  set  up  their  whole  apparatus  in  a  very 
*hort  lime. 

Carpets. 

Carpet  weaving  was  essentially  an  Oriental  art, 

Urpeta.      anc*  was  tne  natural  product  of  a 
dry  mudless  country,  where  little  fur- 
niture was  used  and  the  shoes  were  removed  on 
entering  a  building.    Till  the  16th  century  car- 
pets were  almost  unknown  in  France  and  Eng- 
land, except  for  royal  personages  and  for  the 
sanctuaries  of  cathedrals  and  important  churches. 
In  the  latter  case  they  were  usually  laid  in  front 
of  the  high  altar,  and  thus  earned  on  to  the 
floor  the  richness  of  color  which  ornamented  the 
walls  and  vault.  Oriental  carpets  frequently  occur 
in  cathedral  inventories  among  the  other  rich 
treasures  of  foreign  or  native  make  which  adorned 
the  building.    They  were  first  employed  in  Eng- 
land for  domestic  purposes  by  Queen  Eleanor  of 
Castile  and  her  suite,  in  the  latter  part  of  the 
I  ith  century.    In  the  palaces  of  Spain  they  were 
introduced  much  earlier,  owing  to  the  presence 
of  the  Moors  in  southern  Spain.    In  many  cases 
they  were  used  for  wall  hangings,  and  the  smaller 
cues  to  cover  tables  and  other  furniture,  as  is 
represented  in  many  15th-century  Italian  pict- 
ures. Though  few  examples  of  Oriental  carpets 
exist  earlier  in  date  than  the  15th  century,  yet 
the  manufacture  was  carried  on  in  the  highest 
Mate  of  perfection  centuries  before.    An  example 
of  the  14th  century  is  preserved  in  a  private  col- 
lection at  Vienna;  it  was  originally  mado  as  a 
banging  for  the  Kaaba  at  Mecca.1   These  beau- 
tiful Oriental  pile  carpets  are  among  the  most 
perfect  productions  of  the  weaver's  art,  and  till 
the  16th  century  were  masterpieces  of  design  and 
splendor  of  color.    Usuallv  they  were  woven  of 
wool  or  of  camels'  or  goats  hair,  with  a  separate 
warp  and  weft  of  flax;  but  many  magnificent  car- 
pets were  also  made  of  silk  mixed  with  gold  thread. 
This  extravagance  of  luxury  produced  an  effect,  at 
least  as  regards  the  use  of  silk,  but  little  superior  to 
that  of  fine  wool  or  camels'  hair,  as  the  special  beauty 
of  the  silken  gloss  is  seen  on  the  sides,  not  on  the  ends 
of  the  silk  thread.    Pile  carpets  are  woven  in  a  very 
different  way  from  ordinary  textiles:  short  tufts  of 
wool  or  silk  are  knotted  on  the  warp  so  that  the  ends 


of  the  threads  which  form  the  pattern  project,  and 
these  are  cut  down  by  shears  to  a  uniform  surface,  thus 
forming  a  sort  of  textile  mosaic  Each  row  is  firmly 
fixed  by  a  shoot  of  linen  weft-thread  thrown  across 
the  web,  and  then  carefully  beaten  down  with  the 
batten. 

Various  classes  of  ornament  occur  in  these  magnifi- 
cent Oriental  carpets ;  one  variety  has  stiff  geometri- 
cal patterns,  the  motives  of  which  appear  to  be  taken 
from  mosaics  or  tiles.  Another  and  still  more  beauti- 
ful sort,  manufactured  especially  at  Ispahan  (see  Fig. 
9),  has  elaborate  flowing  designs  of  flower  forms, 
sometimes  mixed  with  figures  of  cheetahs,  lions,  ante- 
lopes, and  birds,  in  a  few  cases  combined  with  human 
figures.  Mr.  W.  Morris,  in  his  valuable  lecture  on 
textile  fabrics  (London,  1884),  traces  three  stages  of 
design, — first,  a  pure  flowing  style,  closely  resembling 
the  early  stucco  mural  reliefs  of  Cairo ;  secondly,  a 


Fio.  V.— Persian  pile  carpet  of  the  15th  century,  woven  of  goats' 
hair  ana  silk.  (South  Kensington  Museum.) 

similar  style  blended  with  animal  forms ;  and  thirdly, 
a  purely  floral  style,  flowing  in  its  lines  and  very  fan- 
tastic and  ingenious  in  its  patterns ;  this  last  he  thinks 
belongs  to  about  the  time  of  Shah  Abbas,  and  lasted 
from  about  1550  to  1650, — the  culminating  period  of 
Oriental  art1  Since  then  there  has  been  a  distinct 
degradation  of  style,  though  in  many  cases  older 


'  *M  Rarabecck,  Die  pcrititrhe  SadelmnUrri  Smandtchird 
OtMr.  Mcmattek./.  d.  Orient,  1884,  p.  49,  with  cut 
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*  A  valuable  help  towards  establishing  the  date-  of  carpet  pat- 
terns ia  given  by  many  medlseval  Italian  pictures,  in  which 
Oriental  carpets  are  often  represented  with  wonderful  minute 
ness  and  appreciation. 
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bare  been  a  still  larger  number.  From  about  1450 
to  1500  was  i  lie  golden  age  for  tapestry,  especially 
in  Bruges  and  Arras,  where  large  quantities  of  the 
most  magnificent  historical  pieces  were  woven  from 
designs  supplied  by  painters  of  the  Van  Eyck  school. 
The  Flemish  tapestries  of  that  time  are  perfect  models 
of  textile  art.  rich  in  color,  strong  in  decorative  effect, 
graceful  in  drawing  and  composition,  and  arranged 
with  consummate  skill  to  suit  the  exigencies  of  the 
loom  and  the  {esthetic  requirements  of  wall  decoration. 
A  very  beautiful  example  of  this  class  exists  at  Hamp- 
ton Court,  hung  in  the  dark  under  the  gallery  in  the 
great  Hall, — a  striking  contrast  to  the  clever  but 
artistically  degraded  tapestries  of  half  a  century  later, 
which  hang  round  the  main  walls  of  the  hall.  Other 
fine  examples  exist  in  the  Cluuy,  Bern,  and  other 


patterns  have  been  worked  from  and  very  perfect 
work  produced.  At  the  present  day  the  influence  of 
European  taste  is  rapidly  destroying  this  survi- 
val of  the  best  class  of  design,  and  especially  is  intro- 
ducing the  most  harsh  and  discordant  coloring  in 
place  of  the  glorious  rich  hues  of  the  earlier  Oriental 
weavers. 

Though  no  existing  specimens  can  be  pointed  out,  it 
appears  probable  that  the  "tapisserie  Saracenois"  of 
Louis  IX. 's  edicts  (1226-1270)  refers  to  pile  carpets 
made  by  French  weavers  after  the  Oriental  fashion.1 
The  same  edicts  for  the  regulation  of  the  textile  in- 
dustry mention  two  other  classes  of  manufacture, 
"tapisserie  a  la  haute  lisse,"  i.e.,  what  we  call  tapes- 
try, and  "tapisserie  noetres,"  "native  stuff,"  proba- 
bly  resembling  the  coarse  but  effective  patterned  fabrics 
for  aprons  and  dresses  which  are  still  woven 
by  the  peasantry  near  Rome,  in  the  Abrussi 
mountains,  and  elsewhere  in  Italy  and  in  Scan- 
dinavia. 

Tapestry. 

The  making  of  tapestry  (6k.  raVw),  like  the 
Tapestry,  weaving  of  pile  carpets,  differs  from 
ordinary  fabric  in  that  no  visible 
weft  is  thrown  completely  across  the  loom,  but 
the  design  is  formed  by  short  stitches  knotted 
across  the  warp  with  a  wooden  needle  called  a 
broach.  It  is  a  sort  of  link  between  textile 
work  and  embroidery,  from  which  it  differs  in 
having  its  stitches  applied,  not  to  a  finished 
web,  but  to  the  stretched  strings  of  a  warp.' 
It  is  made  on  a  high  loom,  and  the  whole  pro- 
cess, though  requiring  much  skill,  is  mechaui- 
cally  of  the  simplest  kind.  It  is  very  probable 
that  many  of  the  woven  hangings  used  in 
ancient  Egypt,  Greece,  and  other  countries  were 
true  tapestry ;  but  little  is  known  on  this  point. 
Till  after  the  1 2th  century,  in  northern  Europe, 
embroidery  seems  to  have  served  the  place  of 
tapestry,  as,  for  example,  in  the  wrongly  named 
Bayeux  tapestry  (see  vol.  vul  p.  MV):  while 
in  the  south  or  Europe  and  in  Oriental  coun- 
tries its  place  was  supplied  by  the  rich  silken 
textiles  and  pile  carpets  mentioned  above. 
Ia  the  14th  century  tapestry  began  to  be 
largely  made,  especially  in  Flanders, 
Flemish,  where  the  craft  of  weaving  became 
very  important  at  an  cany  time. 
The  designs  on  the  very  few  existing  samples 
of  14th-century  tapestry  closely  resemble  those 
of  contemporary  wall  painting.  A  character- 
istic early  specimen  in  the  Louvre  has  rows  of 
medallions,  each  containing  a  scene  from  the 
life  of  St.  Martin,  with  two  or  three  figures 
treated  in  a  very  simply  decorative  way.  #  The 
spaces  between  the  circles  are  filled  up  with  a 
stiff  geometrical  ornament.  To  the  end  of  the  bSS£S»M 
14th  century  belongs  the  magnificent  tapestry  that  shown  in  Fig.  s. 


in  Angers  cathedral,  on  which  are  represented 
scenes  from  the  Apocalypse ;  these  were  made  at 
Arras,  the  chief  seat  or  the  tapestry  manufacture, 
both  for  quantity  and  quality.  Hence  the  name  amu 
(Italian  arazzi)  came  to  mean  any  sort  of  tapestry, 
wherever  it  was  made.  Another  magnificent  series  of 
arras  work  is  preserved  in  Hheims  cathedral,  with 


museums,  and  especially  in  Madrid1 — in  the  royal 
collection  and  in  that  of  the  duke  of  Alva — and  elf*- 
where  in  Spain.  Though  very  rich  and  varied  in 
effect,  the  tapestry  of  the  best  period  usually  is  woven 
with  not  more  than  twenty  different  tints  of  wool.— 
half  tints  and  gradations  being  got  by  hatching  one 


designs  from  the  history  of  Clovis;  these  date  from  { color  into  another.    In  the  16th  century  about  sixty 

colors  were  principally  employed  in  the  still  fine  bat 

1  See  Rlaflo,  Trvpntry  of  the  Pahtee  at  Madrid,  London.  1S75:  of 
all  countries  Spain  !«  the  richest  In  tapestry  of  the  1Mb  and  1Kb 
centUTle*.  The  K>t»! eotleciion  contain*  2600  large  pieces.  Kick 
store*  also  belong  to  the  principal  cathedrals,  ouch  as  To  Wo. 
which  on  the  feast  of  Corpus  Christ)  t«  completely  hong-  round 
Willi  lust  1  j  outside  as  well  as  Inside.  In  the  17th  century 
tapestry  looms, were  w/orked  In  Spain  under  royal  patrons*"*- 
One  or  Velaaqnes**  finest  picture*  In  the  Madrid  Gallery  (Let 
H  Handera* )  represents  the  visit  of  some  court  ladles  to  a  tapotrr 
fabrioue.  In  which  women  are  working  the  loom*. 


the  middle  of  the  15th  century.  In  the  14th  century 
Flanders  produced  enormous  quantities  of  woven  stuffs 
At  that  time  twenty-seven  streets  were  occupied  by 
the  weavers  of  Ghent;  in  1382  there  were  50,000 
weavers  in  Louvain  ;  and  at  Tpres  there  is  said  to 

>  Tnpiurrie  In  French  means  all  aorta  of  patterned  stuffs. 
■  In  tapeetry  the  weft  *tltchea  are  put  In  tooaely  and  care- 
ftillj^ pressed  home,  so  that  the  warp  strings  are  completely 
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rapidly  deteriorating  tapestry  of  that  period  ;  and  in 
the  laborious  but  artistically  worthless  productions  of 
the  Gobelin  factor}'  more  than  14,000  differently  tinted 
wools  are  now  used. 

In  the  16th  century  the  art  began  to  decline  ;  very 
slight  symptoms  of  decadence  are  visible  in  the  beau- 
tiJul  tapestries  with  Petrarch's  Triumpfu  in  the  South 
Kensington  Museum, — most  gorgeous  pieces  of  textile 
art,  of  the  richest  decorative  effect.  These  were 
worked  very  soon  after  1500  (see  Fig.  10).  The  influ- 
ence of  Raphael  and  his  school  succeeded  that  of  the 
15th  century  Flemish  painters,  and  was  utterly  de- 
rtrootive  of  trne  art  value  in  tapestry.  Raphael's 
cartoons,  fine  as  they  are  in  composition,  are  designed 
without  the  least  reference  to  textile  requirements, 
and  are  merely  large  pictures,  which  the  weavers  had 
to  copy  as  best  they  might.  This  new  style,  which 
reduced  the  art  to  a  feeble  copyiBtn  of  painting,  gave 
(he  death-blow  to  the  production  of  really  fine  tapestry. 
Brussels  became  the  chief  place  for  the  manufacture 
sfter  the  taking  of  Arras  by  Louis  XI.  in  1477,  and 
its  weavers  with  wonderful  skill  imitated  any  sort  of 
painting  that  was  put  before  them.  Cartoons  were 
drawn  by  several  of  Raphael's  pupils,  such  as  Qiulio 
Komaoo  and  Giovanni  da  Udine,  and  by  Mabuse, 
Michicl  Coxcie,  Rernard  van  Orley,  and  other  Italian- 
iied  Flemish  painters. 
In  1539  Francis  I.  founded  a  factory  for  tapestry  at 
Fontainebleau,  and  soon  after  other  his;h 
Preach,  looms  were  set  up  in  Paris,  examples 
from  which  still  exist  and  show  a  rapid  deg- 
radation of  style.  In  1603  a  new  factory*  was  started 
in  Paris  under  royal  patronage,  in  the  workshop  of  a 
t'amily  of  dyers  named  Gobelin,  after  whom  the  now 
factory  was  named  (see  Gobemn).  The  Gobelin  looms 
were  first  worked  by  weavers  from  Flanders,  who  soon 
taught  the  mysteries  of  the  craft  to  a  number  of  French 
workmen.  Cartoons  were  supplied  by  Simon  Vouet 
and  other  distinguished  French  painters.  In  the  reign 
of  Louis  XIV.  a  great  impulse  was  given  to  the  fac- 
tory, and  from  1667  the  whole  establishment  became 
the  property  of  the  crown.  Louis  XIV. 's  minister, 
did  much  to  encourage  this  and  other  indus- 
tries. Charles  Le  Rrun  the  painter  was  made  director 
of  the  works,  and  a  number  of  artists  prepared  the 
cartoons  under  his  supervision.  In  the  18tn  century 
Coypel,  Jouvenet,  Roucher,  Watteau,  and  many  other 
["jpular  painters  made  designs,  often  of  great  size  and 
•  iaboration,  for  the  Gobelin  looms,  but  all  in  the  verv 
worst  possible  taste ;  these  include  large  series  of 
wcred,  mythological,  and  historical  subjects,  land- 
opes,  sea-pieces,  and  even  portraits,— the  last  being 
perhaps  the  most  ridiculous  misuse  of  the  textile  art 
that  could  possibly  be  invented.  Other  tapestry 
l'ioms  were  worked  in  the  18th  century  at  Aubusson, 
Felletin,  and  other  places  in  France. 

High-warp  looms  appear  to  have  been  worked  in 
Kn-Hj,  England  in  the  15th  century,  though  by 
far  the  greater  part  of  the  rich  stores  of 
tapestry  in  this  country  came  from  Flanders.  One 
wry  beautiful  example  of  English  work  of  this  time 
exists  in  St.  Mary's  hall  at  Coventry;  it  represents 
the  marriage  of  Henry  VI.  Part  of  another  series 
with  the  marriage  of  Henry  VlX  is  preserved  in  a 
bouse  in  Cornwall.  In  the  latter  part  of  the  15th  and 
the  first  half  of  the  16th  century  enormous  sums  were 
'pent  by  the  rich  in  England  on  Flemish  tapestry. 
'  ardinal  Wolsey's  private  accounts  and  inventories, 
•hich  still  exist,1  give  an  astonishing  picture  of  the 
»ealth  which  he  lavished  on  the  adornment  of  his 
palace  at  Hampton  Court.  In  1522  he  bought  132 
"tfffe  pieces  of  Rrussels  tapestry,  woven  with  Scrip- 
tural subjects,  and  mostly  made  to  order,  so  as  to  fit 
exactly  the  various  wall  spaces.  He  also  bought  large 
quantities  of  costly  Oriental  carpets.  In  the  invento- 
4  foot  carpets,"  "  table  carpets," 
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and  "window  carpets,"  " hanging  peoes,"  "borders 
with  arms,"  and  "  window  peces,"  the  last  being  strips 
of  tapestry  woven  in  narrow  lengths  to  fit  the  sills  and 
jambs  of  windows.  Among  the  "wall  peoes,"  in  ad- 
dition to  the  numerous  sacred  subjects,  are  mentioned 
mythological  scenes,  romances,  historical  pieces,  and 
"hangings  of  verdures."  the  last  being  decorative 
work  in  which  trees  and  foliage  formed  the  main  de- 
sign, with  accessory  figures  of  hunting,  hawking,  and 
the  like.  The  catalogue  of  Wolsey's  linen  napery  is 
no  less  sumptuous  and  abundant;  he  possessed  an 
immense  quantity  of  finest  linen  for  sheets  and  ' '  board- 
cloths"  (table-cloths),  mostly  patterned  with  "dam- 
aske  diaper  "  or  "  paned  losi nee- wise.  This  example 
of  the  wealth  of  textile  work  possessed  by  one  rich 
prelate  will  give  some  notion  of  what  England  and 
other  countries  possessed  in  the  16th  century. 

In  the  reign  of  James  I.  tapestry  looms  were  set  up 
at  Mortlake,  and  the  industry  was  carried  on  during 
the  following  reign  under  the  direction  of  the  painter 
Francis  Crane.  Charles  I.  introduced  skilled  weavers 
from  Oudenarde  in  Belgium,  and  the  whole  existing 
series  of  cartoons  by  Raniiael  were  copied  on  the  Mort- 
lake looms.*  Most  of  the  Mortlake  tapestry  has  dis- 
tinct marks,  such  as  the  shield  of  St.  George  with  F. 
C.  (F.  Crane).  Some  pieces  are  inscribed  "Car.  Re. 
Reg.  MortL'  (Carolu8  rex  regnans).  Though  closed 
during  the  Commonwealth,  the  Mortlake  fabrique  was 
again  worked  after  the  Restoration  until  the  death  of 
Crane  in  1703.  In  the  18th  century  tapestry  was 
woven  on  a  small  scale  in  Soho  and  at  Fulham,  and 
within  recent  years  a  new  royal  fabrique  has  been 
established  at  Windsor,  where  very  costly  and  skilful 
weaving  in  the  pictorial  Gobelin  style  is  carried  on. 
The  only  modern  tapestry  which  has  any  of  the  merits 
of  the  best  old  productions  is  that  made  ou  a  small 
scale  by  Mr.  William  Morris  at  Merton  Abbey  (Sur- 
rey), where  work  of  tho  highest  beauty  has  been  pro- 
duced. Unfortunately,  however,  the  modern  taste  for 
feeble  imitations  of  oil  paintings  has  as  yet  shown  little 
appreciation  of  this  revival  of  the  true  textile  art. 

As  in  England,  by  far  the  greater  part  of  the  tapes- 
try  used  in  Italy  was  a  Flemish  import. 
Rut  in  the  16th  century,  under  the  patron- 
age of  the  dukes  of  Ferrara,  tapestry  looms  were  set 
up  in  Ferrara;  these  were,  however,  worked  by  Flem- 
ish weavers,  and  closely  resemble  contemporary  tapes- 
try woven  at  Rrussels.  Other  fabriqucs  were  estab- 
lished in  Florence  by  the  Medici  princes,  and  continued 
to  be  worked  till  the  end  of  the  17th  century.  Factor- 
ies for  tapestry  existed  also  at  Venice,  Turin,  and 
other  northern  cities,  but  the  industry  was  purely  an 
exotic,  and  never  attained  to  any  great  importance. 
Since  the  pontificate  of  Clement  XI. ,  in  1702,*  a  papal 
factory  for  tapestry  has  existed  in  Rome,  and  is  still 
carried  on  in  the  Vatican.  The  papal  looms  have  pro- 
duced a  large  number  of  most  costly  and  elaborate 
copies  of  celebrated  paintings,  executed  with  wonder- 
ful skill,  but  utterly  worthless  as  works  of  art. 

The  South  Kensington  Museum  possesses  the  best  and 
most  illustrative  collection  of  woven  fabrics  of 
various  dates.  The  chnrch  of  St.  Mary  at  Dant- 
sic  has  a  magnificent  collection  of  early  tex- 
tiles, mostly  used  for  vestments ;  these  are  well  illustrated  by 
Hina,  Die  SehaUkammer  d*r  Marten- Kirch*  zu  Dantrig,  1870. 
Fine  examples  of  early  tapestry  exiBt  in  the  cathedrals  of 
Rheims,  Bruges,  Tourney,  Angers,  Bcauvais,  Aix,  Sena,  and 
in  the  church  of  St.  R6niy  at  Rheims.  Other  fine  collec- 
tions are  preserved  in  the  Louvre,  the  Cluny  Museum  at 
Chartree,  Amiens,  Dijon,  Orleans,  Anxerre,  Nancy,  Bern, 
Brussels,  Munich,  Berlin,  Dresden,  Vienna,  and  Nurem- 
berg.4 In  Italy  the  richest  collections  (mostly  of  later 
tapestry)  are  those  of  the  Vatican,  the  Pitti,  the  Bargello 
Palazzo  del  Te  at  Mantua,  Turin  (royal  palace),  Milan 
(royal  palace),  Oomo  (cathedral),  and  the  museum  of  Naples. 


*  See  Raphael,  voL  xx, 

*  An  earlier  fabrique 
soon  ceaae<l  t<>  be  worked. 

♦The  large 

1*71. 


p.  292. 
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The  Spanish  collections  have  b«en  already  mentioned.  In 
England,  besides  the  South  Kensington  Museum,  fine  tapes- 
tries exist  iu  the  palaces  of  Windsor  and  Hampton  Court. 
Those  formerly  iu  the  House  of  Lords  were  destroyed  in 
the  fire  of  1834.  St.  Mary's  Hall  at  Coventry  contains  tbe 
finest  examples  of  the  15th  century. 

Literature.— By  far  the  beet  work  for  Its  well-chosen  colored 
illustrations  Is  that  of  Plschbach,  Tactile  Fabrict,  English  ed., 
18Kf ;  see  also  Dupont-Auberville,  L'ornement  de*  tutu*,  Parts, 
1876-77;  Michel,  Recheiche*  tur  la  fabrication  det  ttoffet.  Paris,  1852 
(a  very  valuable  work) ;  Jubinal,  Aneienne*  tapitenrt.  Paris,  1858- 


H  De  Ronehaud.  Lc  ptplot  d' Athene,  I"ar1s.  1872;  Id..  La,  topi*- 
■tie.  Paris,  1885 ;  MOnu.  Ln  tapitterie  dan*  rantuniite,  Paris,  1971 
I^evting,  Modile*  de  tapit  Orientaux,  Pari*,  1879;  id.,  Ancient  Ori- 


ental Carpet*,  London,  1879;  Vincent  Robinson,  Oriental  Carpett, 
London,  1882  (the  Illustrations  are  better  than  the  text) ;  Lndy 
Alford,  f/eedleumrk  at  Art,  London,  1886  (deals  partly  with  tex- 
tile*). Though  few  works  treat  of  the  general  history  of  textile*, 
a  very  large  number  exist  about  tapestry  weaving.  The  chief  are 
— IHipping,  Reotnncnttiurletart*  .  .  .  au  XIII*'  *i Me.  I'srls,  1837  ; 
De  Montault,  Tapitterie  de  la  cots.  &  Anger*.  Paris,  1863 ;  De  Farcy 
on  the  same  subject.  1875  ;  Barraud,  Tap.  de  la  cath.  de  Beauvait, 
Reauvals,  1858;  Rock,  Textile  Fibriet,S.n.M..  London.  1870;  Bock. 
Oat.  de*  tutu*,  etc.,  au  iftuie  German.,  Nuremberg,  1869:  klnkel. 
Rogiervan  der  Weyien  .  .  .  et  let  tapiiteriet  de  Berne,  Zurich,  1867; 
Glvelet.  Toilet  brodeet  de  Reimt.  Rbelms,  1883;  Louts  Paris.  7hp. 
dt  la  title  de  Reimt.  Rhelms,  1843 ;  Loriquet,  Tap.  de  Notre  Dame 
de  Reimt,  Rhelms,  1876;  Plnchart,  Tap.  dan*  let  PaytBat,  and 
other  works,  Brussels.  1850-64 ;  Dehaisnes,  7bp.  <t Amu  avant  le 
X V**  tiicte,  Paris.  1879:  Proyart,  Recherehet  tur  let  tap.  d'Arrat, 
Arras,  1863  ;  VoUin,  Tup.  dc  la  cath.  de  Tournay,  Tournay,  1863; 
Van  Drival.  Ttip.  tVArrat.  Arras,  1864 ;  Gome.  7hp.  du  chateau  de 
Pau.  Paris.  1881 ;  De  la  Kons-Mcllcoq,  Ilautlitteurt  de*  XI  V—  au 
JfP/»  tibrlei,  Paris,  1870;  Santerre,  7bp.de  Beauvai*,  Clermont, 
1842  ;  Devllle,  statu!*,  etc.,  rrf<iV/«  d  la  corp.  de*  tap.  de  1258  rt  1275, 
Paris,  1875 ;  Darcel,  Oax.  d.  b.-artt.  xiv.  pp.  185.  273.  and  414 ;  Van 
deGrafl.  Pe  Tapijt-FabrUken  tie  XVI.  en  XV  IL  Eeuw.  Mlddclburg. 
:.n5>.«.  On  Italian  tapestry,  see  de  Montault.  Tbp.  de  haute  lltte  A 
Rome,  Arras,  1879  ;  Contl.  L'arte  degli  araai  in  Firenze,  Florence, 
1875;  Campori,  L'anaxeria  Ettente,  Modena,  1876;  Braghlrolll, 
Arazzi  in  itantova,  Mantua.  1879 ;  Farabulitil,  L'arte  dewi  araxzi, 
Rome.  1884  ;  Gentlli,  L'art  det  tapis,  Rome,  1878 ;  and  Mum/.  Tap. 
Italiennet,  Paris,  1880.  On  French  and  other  late  tapestry,  see 
Darcel  and  (ink-hard.  Le*  tap.  decorative*.  Paris,  1881;  Lacordslrv, 
Hitt.  de  tapitterie,  Paris,  1855 ;  Gutllaumot.  L'Origlne  .  .  det  Gobe- 
lin*, Paris.  1860;  PcrathoD.  Tbp.  d'Aubutton,  de  f-YllrHn,  et  de  Bri- 
legarde,  Paris,  1857:  Roy-Pierrefltte.  Ijc*  tap.  de  ftttrtin,  Limoges. 
1865;  Durleux,  Tap.  de  thni&rai.  Cam  brat.  1879;  About  and  Bauer, 
Ttap.  aprlt  let  cartons  de  Raphael,  Paris,  1875 :  Iloudoy,  Tap.  de  la 
fabrication  Litloue,  Lille,  1871 :  Vergnaud-Romngnesi,  Tbp.  au 
Mutee  d' <».■■•■  Orleans,  1859;  Do  St.  Genols,  Tbp.  <f  Oudenarde, 
Paris,  1864  :  Talcot,  Fabric,  det  tittut,  Paris.  1852 ;  Gulflrcy,  Uitt.  de 
la  tapitterie.  Tours.  1886 ;  Pine.  Tapettry  qf  the  Jloute  of  Ufrdt,  Ix>n- 
don,  1739;  and  De  Chatnpeaux,  Tapettry.  S.K.M.  handbook,  Lon- 
don, 1878;  Ashenhurst,  Trratiteon  Weaving,  London.  1886. 

(J.  H.  M.) 

TEZA,  or  TazA".    See  Morocco,  vol.  xvi.  p.  860. 

THACKERAY,  William  Makepeace  (1811- 
1863),  one  of  the  greatest  of  English  authors  and 
novelists,  son  of  Richmond  Thackeray  (Mrs.  Richmond 
Thackeray  was  bom  Miss  Beeher),  and  grandson  of 
W.  R.  Thackeray  of  Hadley,  Middlesex,  was  born  at 
Calcutta  on  July  18,  1811.  Both  his  father  and  grand- 
father had  been  Indian  civil  servants.  His  mother, 
who  was  only  nineteen  at  the  date  of  his  birth,  was 
left  a  widow  in  1816,  and  afterwards  married  Major 
Henry  Carmichael  Smyth.  Thackeray  himself  was 
sent  home  to  England  from  India  as  a  child,  and  went 
to  Charterhouse,  since  his  time  removed  to  Godal- 
ming  from  its  ancient  site  near  Smithfield.  Anthony 
Trollope,  in  his  book  on  Thackeray  in  the  English 
Men  of  Letters  series,  quotes  a  letter  written  to  him 
about  Thackeray's  school-days  by  Mr.  G.  S.  Venables. 
"He  came  to  school  young,"  Mr.  Venables  wrote, 
"a  pretty,  gentle,  and  rather  timid  boy."  This  ac- 
cords with  the  fact  that  all  through  Thackeray's 
writings  the  student  may  find  traces  of  the  sensitive- 
ness which  often  belongs  to  the  creative  mind,  and 
which,  in  the  boy  who  does  not  understand  its  mean- 
ing and  its  possible  power  is  apt  to  assume  the  guise 
of  a  shy  disposition.  To  this  very  matter  Mr.  Vena- 
bles tersely  refers  in  a  later  passage  of  the  letter  quoted 
by  Trollope  :  "  When  I  knew  him  better,  in  later  years, 
I  thought  I  could  recognize  the  sensitive  nature  which 
he  had  as  a  boy."  Another  illustration  is  found  in 
the  statement,  which  will  be  recognized  as  exact  by 
all  readers  of  Thackeray,  that  "  his  change  of  retro- 
spective feeling  about  his  school-days  was  very  charac- 
teristic. In  his  earlier  books  he  always  spoke  of  the 
Charterhouse  as  Slaughter  House  and  Smithfield. 
As  he  became  famous  and  prosperous  his  memory 
softened,  and  Slaughter  House  was  changed  into 


Grey  Friars,  where  Colonel  Newcome  ended  hit 
life.  '  Even  in  the  earlier  references  the  bitterness 
which  has  often  been  so  falsely  read  into  Thackeray  is 
not  to  be  found.  In  "Mr.  and  Mrs.  Frank  Berry 
I  Men's  Wives)  there  is  a  description  of  a  Slaughter- 
House  fight,  following  on  an  incident  almost  identical 
with  that  used  in  Vanity  Fair  for  the  fight  between 
Dobbin  and  Cuff.  In  both  cases  the  brutality  of 
school  life,  as  it  then  was,  is  very  fully  recognized  and 
described,  but  not  to  the  exclusion  of  the  chivalry 
which  goes  alongside  with  \U  In  the  first  chapter  of 
"  Mr.  and  Mrs.  Frank  Berry,"  Berry  himself  and  OW 
Hawkins  both  have  a  touch  of  the  heroic.  In  the 
story  which  forms  part  of  Men's  Wives  the  bulk 
whom  Berry  gallantly  challenges  is  beaten,  and  one 
hears  no  more  of  him.  In  Vanity  Fair  Caff  the 
swaggerer  is  beaten  in  a  similar  way,  but  regains  his 
popularity  by  one  well-timed  stroke  of  magnanimity, 
and  afterwards  shows  the  truest  kindness  to  his  con- 
queror. 

In  February,  1829.  Thackeray  went  to  Trinity  Col- 
lege, Cambridge,  ana  in  that  year  contributed  some 
engaging  lines  on  Timbuctoo,  the  subject  for  the  prize 
poem,  to  a  little  university  paper  called  The  Snob, 
the  t  itle  of  which  he  afterwards  utilized  in  the  famous 
Snob  Papers.  The  first  stanza  has  become  tolerably 
well  known,  but  is  worth  quoting  as  an  early  in- 
stance of  the  direct  comic  force  afterwards  employed 
by  the  author  in  vera 


In  Africa— a  quarter  of  the  world- 
Men's  skins  are  black  ;  their  hair  is  crisp  and 
And  somewhere  there,  unknown  to  public  view, 
A  mighty  ctty  lies,  called  Tlmbuctoo. 

One  other  passage  at  least  in  Th*  Snob,  in  the 
form  of  a  skit  on  a  paragraph  of  fashionable  intelli- 
gence, seems  to  bear  traces  of  Thackeray's  handi- 
work. At  Cambridge  James  Spedding,  Monckton 
Milnes  (Lord  Houghton),  Edward  Fitzgerald,  W.  IL 
Thompson  (afterwards  master  of  Trinity),  and  other 
distinguished  persons  were  among  his  friends.  In 
1830  he  left  Cambridge  without  taking  a  degree,  and 
went  to  Weimar  and  to  Paris.  His  visit  to  Weimar 
bore  fruit  in  the  sketches  of  life  at  a  small  German 
court  which  appear  in  Fi/z-  fioodle' s  Confessions  wvi  in 
Vanity  Fair.  In  1832  he  came  of  age,  and  inherited 
a  sum  which  Trollope's  book  describes  as  amounting  to 
about  five  hundred  a  year.  The  money  was  soon 
lost,— some  in  an  Indian  bank,  some  in  two  news- 
papers which  in  Lord  the  Widmcer  are  referred  to 
under  one  name  as  The  Museum,  in  connection  with 
which  our  friends  Honeynian  and  Sherrick  of  The 
Newcomes  are  briefly  brought  in.  His  first  regular  lit- 
erary employment  after  the  loss  of  his  patrimony  was 
on  Frasers  Magazine,  in  which  in  1837-38  appeared 
The  History  of  Mr.  Samuel  Titmarsh  and  the  Great 
Hoggarty  DiamontL  a  work  filled  with  instances  ot 
the  wit,  humor,  satire,  pathos,  which  found  a  more 
ordered  if  not  a  fresher  expression  in  his  later  and 
longer  works.  For  freshness,  indeed,  and  for  a  fine 
perception  which  enables  the  author  to  perform  among 
other  feats  that  of  keeping  up  throughout  the  story 
the  curious  simplicity  of  its  supposed  narrator's  char- 
acter, the  Greot  Itoggarty  Diamond  can  scarce  he 
surpassed.  The  characters  from  Lady  Drum,  Lady 
Fanny,  Lady  Jane,  and  Edmund  Preston  down  to 
B  rough,  his  daughter,  Mrs.  Roundhand,  Gus  Hop- 
kins, and,  by  no  means  least,  Samuel  Tit  marsh's  pious 
aunt  with  her  store  of  "Rosolio,"  are  living;  the 
book  is  crammed  with  honest  fun  ;  and,  for  pure 
pathos,  the  death  of  the  child,  and  the  meeting  of 
the  husband  and  wife  over  the  empty  cradle  (a  scene 
illustrated  by  the  author  himself  with  that  soggestion 
of  truth  which  no  shortcoming  in  drawing  could  spoil), 
stands,  if  not  alone  in  its  own  line,  at  least  in  the 
company  of  very  few  such  scenes  in  English  fiction. 
The  Great  Hoggarty  Diamond,  oddly  enough,  met 
with  the  fate  that  afterwards  befell  one  of  Levers 
best  stories  which  appeared  in  a  periodical  week  by 
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week,— it  had  to  be  cut  short  at  the  bidding  of  the 
editor.  In  the  same  year  in  which  it  appeared  Thack- 
eray married  Isabella,  daughter  of  Colonel  Matthew 
Shave.  Of  the  daughters  born  of  the  marriage, 
one,  Mrs.  Richmond  Ritchie,  has  earned  distinction 
as  a  novelist.  Mrs.  Thackeray,  to  quote  Trollope, 
'  became  ill  and  her  mind  failed  her,"  and  Thackeray 
thereupon  "  became  as  it  were  a  widower  till  the  end 
of  his  days."  In  1840  came  out  The  Paris  Sketch 
Ifodlc.  Much  of  it  had  been  written  and  published 
at  an  earlier  date,  and  in  the  earlier  writings  there  are 
some  very  curious  divagations  in  criticism.  The  book 
contains  also  a  striking  story  of  card-sharping,  after- 
wards worked  up  and  put  into  Al turnout' b  mouth  in 
I'ndennis,  and  a  very  powerful  sketch  of  a  gambler's 
•i^ath  and  obsequies.  Three  years  before,  in  1837, 
Thackeray  had  begun  in  Fraaer,  the  Yellowplush 
Ripen,  with  their  strange  touches  of  humor,  satire, 
tweedy  (in  one  scene,  the  closing  one  of  the  history  of 


tn«dy  (in  one  scene,  the  closing  one  ot  the  history  ot 
Mr.  Deuceace),  and  their  sublimation  of  fantastic  bad 
spelling  (M'Arony  for  macaroni  is  one  of  the  typical 
touches  of  this) ;  and  this  was  followed  by  Catherine, 
a  wrong  story,  and  too  disagreeable  perhaps  for  its 
purpose,  founded  closely  on  the  actual  career  of  a 
criminal  named  Catherine  Hayes,  and  intended  to 
counteract  the  then  growing  practice  of  making  ruffians 
and  harlots  prominent  characters  in  fiction.  There 
won  followed  Fitz- Boodle'*  Confessions  and  Professions, 
including  the  series  Men's  Wives,  already  referred  to; 
and.  slightly  before  these,  The  Shabby  Genteel  Story, 
a  work  interrupted  by  Thackeray's  domestic  affliction 
and  afterwards  republished  as  an  introduction  to  The 
Akentures  of  Philip,  which  took  up  the  course  of 
the  original  story  many  years  after  the  supposed  date 
of  its  catastrophe.    In  1843,  and  for  some  ten  years 
inwards  according  to  Trollope,  Thackeray  was  writ- 
ing for  Punch,  and  the  list  of  his  contributions  in- 
ilided  among   many  others  the  celebrated  Snob 
1'tpers  and  the  Ballads  of  Policeman  X.   In  1 843  also 
came  out  the  Irish  Sketch  Book^  and  in  1844  the  ac- 
••"unt  of  the  journey  From  Cornhill  to  Grand  Cairo, 
in  which  was  published  the  excellent  poem  of  The 
White  Squall.    In  1844  there  began  in  Fraser  the 
Jkmain  of  Barry  Lyndon,  called  in  the  magazine 
Th*  Luck  of  Barry  Lyndon,  a  Romance  of  the  lM»t 
t'tittury.    Barry  Lyndon  lias,  with  a  very  great  dif- 
ference in  treatment,  some  resemblance  to  Smollett's 
Count  Fathom ;  the  hero,  that  is  to  say,  is  or  be- 
cxmea  a  most  intolerable  scoundrel,  who  is  magnifi- 
cently unconscious  of  his  own  iniquity.    The  age  and 
pressure  of  the  time  depicted  are  caught  with  amazing 
verisimilitude,  and  in  the  boyish  career  of  Barry  Lyn- 
don there  are  fine  touches  of  a  wild  chivalry,  sim- 
plicity, and  generosity,  which  mingle  naturally  with 
the  worse  qualities  that,  under  the  influence  of  abomi- 
nable training,  afterwards  corrupt  his  whole  mind  and 
career.   The  man  is  so  infatuated  with  and  so  blind 
to  his  own  roguery,  he  has  so  much  dash  and  daring, 
and  is  on  occasions  so  infamously  treated,  that  it  is 
not  easy  to  look  upon  him  as  an  entirely  detestable 
villain  until,  towards  the  end  of  his  course,  he  becomes 
wholly  lost  in  brutish  debauchery  and  cruelty.  His 
latter  career  is  founded  on  that  of  Andrew  Robinson 
Stoney  Bowes,  who  married  the  widow  of  John,  ninth 
earl  of  Strathmore.    There  is  also  no  doubt  a  touch 
of  Casanova  in  Barry  Lyndon's  character.  Besides 
the  contributions  to  Punch  specially  referred  to,  there 
should  be  noticed  Punch's  Prize  Novelists,  containing 
some  brilliant  parodies  of  Edward  Lytton  Bulwer. 
hever,  Mr.  D' Israeli  (in  Codlingsby,  perhaps  the  most 
perfect  of  the  series),  and  others.    Among  minor  but 
admirable  works  of  the  same  period  are  found  A  Le- 
gtiulof  the  Rhine  (a  burlesque  of  the  great  Dumas's 
Othon  T  Archer),  brought  out  in  a  periodical  of  George 
Cruikshank's,  Cox's  Diary  (on  which  has  been  founded 
»  well-known  Dutch  comedy,  Janus  Tulp),  and  the 
Fdtal  Boots.   This  is  the  most  fitting  moment  for 


not  only  over  Thackeray's  other  burlesques,  excellent 
as  they  are,  but  over  ever/ other  burlesque  of  the  kind 
ever  written.  Its  taste,  its  wit,  its  pathos,  its  humor, 
are  unmatchable  ;  and  it  contains  some  of  the  best 
songs  of  a  particular  kind  ever  written — songs  worthy 
indeed  to  rank  with  Peacock's  best  In  1846  was  pub- 
lished by  Messrs.  Bradbury  and  Evans,  the  first  of 
twenty-four  numbers  of  Vanity  Fair,  the  work  which 
first  placed  Thackeray  in  his  proper  position  before 
the  public  as  a  novelist  and  writer  of  the  first  rank.  It 
was  completed  in  1848,  when  Thackeray  was  thirty- 
seven  years  old ;  and  in  the  same  year  Abraham  Hay- 
ward  paid  a  tribute  to  the  author's  powers  in  the 
Kdinburgh  Review.  It  is  probable  that  on  Vanity 
Fair  has  been  largely  based  the  foolish  cry.  now  heard 
less  and  less  frequently,  about  Thackeray's  cynicism, 
a  cry  which  he  himself,  with  his  keen  knowledge  of 
men,  foresaw  and  provided  against,  amply  enough  as 
one  might  have  thought,  at  the  end  of  the  eighth 
chapter,  in  a  passage  which  is  perhaps  the  best  com- 
mentary ever  written  on  the  author's  method.  He  has 
explained  how  he.  wishes  to  describe  men  and  women 
as  they  actually  are,  good,  bad,  and  indifferent,  and  to 
claim  a  privilege — 

"  Occasionally  to  step  down  from  the  platform,  and  talk 
about  them ;  if  they  are  good  and  kindly,  to  love  and  shako 
them  by  the  hand ;  if  tbey  are  silly,  to  laugh  at  them  con- 
fidentially in  the  reader's  sleeve ;  if  they  are  wicked  and 
heart  leas,  to  abuse  them  in  the  strongest  terms  politeness 
admits  of.  Otherwise  yon  might  fancy  it  was  I  who  was 
sueeringat  the  practice  of  devotion,  which  Miss  Sharp  finds 
so  ridiculous;  that  it  was  I  who  laughed  good-huuioredly 
at  the  railing  old  SilenuB  of  a  baronet— whereas  the  laughter 
comes  from  one  who  has  no  reverence  except  for  prosperity, 
and  no  eye  for  anything  beyond  success.  Such  people  there 
are  living  and  flourishing  in  the  world — Faithless,  Hope- 
less, Charityleas :  let  us  have  at  t  hem,  dear  friends,  with 
might  and  main.  Some  there  are,  and  very  successful  too, 
mere  quacks  and  fools:  and  it  was  to  combat  and  expose 
such  as  those,  no  doubt,  that  laughter  < 


As  to  another  accusation  which  was  brought  against 
the  book  when  it  first  came  out,  that  the  colors  were 
laid  on  too  thick,  in  the  sense  that  the  villains  were 
too  villainous,  the  good  people  too  goody-goody,  the 
best  and  completest  answer  to  that  can  be  found  by 
any  one  who  chooses  to  read  the  work  with  care.  Os- 
borne is,  and  is  meant  to  be,  a  poor  enough  creature, 
but  he  is  an  eminently  human  being,  and  one  whose 
poorness  of  character  is  developed  as  he  allows  bad 
influences  to  tell  upon  his  vanity  and  folly.  The  good 
in  him  is  fully  recognized,  and  comes  out  in  the  beau- 
tiful passage  describing  his  farewell  to  Amelia  on  the 
eve  of  Waterloo,  in  which  passage  may  be  also  found 
a  sufficient  enough  answer  to  the  statement  that  Amelia 
is  absolutely  insipid  and  uninteresting.  So  with  the 
companion  picture  of  Rawdon  Crawley's  farewell  to 
Becky :  who  that  reads  it  can  resist  sympathy,  in  spite 
ofRawdon's  vices  and  shady  shifts  for  a  living,  with 
his  simple  bravery  and  devotion  to  his  wife?  As  for 
Becky,  a  character  that  has  since  been  imitated  a  host 
of  times,  there  is  certainly  not  much  to  be  said  in  her 
defence.  We  know  of  her,  to  be  sure,  that  she  thought 
she  would  have  found  it  easy  to  be  good  if  she  had 
been  rich,  and  we  know  also  what  happened  when 
Rawdon,  released  without  her  knowledge  from  a 
spun  ging-hou.se.  surprised  her  alone  with  and  singing 
to  Lord  Steyne  in  the  house  in  May  Fair.  After  a 
gross  insult  from  Steyne,  "Rawdon  Crawley,  spring- 
ing out,  seized  him  by  the  neckcloth,  until  Steyne, 
almost  strangled,  writhed  and  bent  under  his  arm. 
'  You  lie,  you  dog,'  said  Rawdon  ; '  you  lie,  you  coward 
and  villain  ! '  And  he  struck  the  peer  twice  over  the 
face  with  his  open  hand,  and  flung  him  bleeding  to 
the  ground.  It  was  all  done  before  Rebecca  could  in- 
terpose. She  stood  there  trembling  before  him.a  She 
admired  her  husband,  strong,  brave,  and  victorious." 
This  admiration  is,  as  Thackeray  himself  thought  it, 
the  capital  touch  in  a  scene  which  is  as  powerful  as 
any  Thackeray  ever  wrote— as  powerful,  indeed,  as  any 
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in  English  fiction.  Ita  full  merit,  it  may  be  noted  in 
pawling,  has  been  curiously  accented  by  an  imitation 
of  it  in  M.  Daudet's  Fromont  Jeune  et  Ruler  AhU. 
As  to  the  extent  of  the  miserable  Becky's  guilt  in  the 
Steyne  matter,  on  that  Thackeray  leaves  it  practically 
open  to  the  reader  to  form  what  conclusion  he  will. 
There  is,  it  should  be  added,  a  distinct  touch  of  good 
in  Becky's  conduct  to  Amelia  at  Ostend  in  the  last 
chapter  of  the  book,  and  those  who  think  that  too  little 
punishment  is  meted  out  to  the  brilliant  adventuress 
in  the  end  may  remember  this  to  her  credit  It  is 
supreme  art  in  the  treatment  of  her  character  that 
makes  the  reader  understand  and  feel  her  attractive- 
ness, though  he  knows  her  extraordinarily  evil  quali- 
ties ;  and  in  this  no  writer  subsequent  to  Thackeray 
who  has  tried  to  depict  one  of  the  genus  Becky  Sharp 
has  even  faintly  succeeded.  Among  the  minor  char- 
acters there  is  not  one — and  this  is  nut  always  the  case 
•ven  with  Thackeray's  chief  figures — who  is  incom- 
pletely or  inconsistently  depicted ;  and  no  one  who 
wishes  to  fully  understand  and  appreciate  the  book 
oan  afford  to  miss  a  word  of  it. 

Vanity  Fair  was  followed  by  Peudenni*,  Esmond, 
and  The  Newcome*,  which  appeared  respectively  in 

1850,  1852.  and  1854.  It  might  be  more  easy  to  pick 
olee  critically  in  Peudenni*  than  in  Vanity  Fair.  Pen-  [ 
dennis  himself,  after  his  boyish  passion  and  university 
escapades,  has  disagreeable  touches  of  flabbiness  and 
worldliness  ;  and  the  important  episode  of  his  rela- 
tions with  Fanny  Bolton,  which  Thackeray  could  never 
have  treated  otherwise  than  delicately,  is  so  lightly  and 
tersely  handled  that  it  is  a  little  vague  even  to  those 
who  read  between  the  lines;  the  final  announcement 
that  those  relations  have  been  innocent  can  scarcely  be 
said  to  be  led  up  to,  and  one  can  hardly  see  why  it 
should  have  been  so  long  delayed.  This  does  not  of 
course  affect  the  value  of  the  book  as  a  picture  of  middle 
and  upper  class  life  of  the  time,  the  time  when  Vauxhall 
still  existed]  and  the  haunt  for  suppers  and  songs  which 
Thackeray  in  this  book  called  the  Back  Kitchen,  and 
it  is  a  picture  filled  with  striking  figures.  In  some  of 
these,  notably  in  that  of  Poker,  Thackeray  went,  it  is 
supposed,  very  close  to  actual  life  for  his  material,  and 
in  that  particular  case  with  a  most  agreeable  result. 
As  for  the  two  umbra;  of  the  marquis  of  Steyne,  it  is 
difficult  to  believe  that  they  were  intended  as  carica- 
tures from  two  well-known  persons.  If  they  were,  for 
once  Thackeray's  hand  forgot  ita  cunning.  Here,  as 
in  Vanity  Fair,  the  heroism  has  been  found  a  little 
insipid;  and  there  maybe  good  ground  for  finding 
Laura  Pendennis  dull,  though  she  has  a  spirit  of  her 
own.  In  later  books  she  becomes,  what  Thackeray's 
people  very  seldom  are,  a  tiresome  as  well  as  an  unin- 
viting person.  Costigan  iB  unique,  and  so  is  Major  Pen- 
dennis, a  type  which,  allowing  for  differences  of  period 
and  manners,  will  exist  as  long  as  society  does,  and 
which  has  been  seized  and  depicted  by  Thackeray  as 
by  no  other  novelist.  His  two  encounters,  from  both 
of  which  he  comes  out  victorious,  one  with  Costigan  in 
the  first,  the  other  with  Morgan  in  the  second  volume, 
are  admirable  touches  of  genius.  In  opposition  to  the 
worldliness  of  the  major,  with  which  Pendennis  does 
not  escape  being  tainted,  we  have  Warrington,  whose 
nobility  of  nature  has  come  unscathed  through  a  severe 
trial,  and  who,  a  thorough  gentleman  if  a  rough  one, 


not  spoil  any  intelligent  reader's  pleasure. 

Probably  most  readers  of  The  Newcome*  (1854)  to 
whom  the  book  is  mentioned  think  first  of  the  grand, 
chivalrous,  and  simple  figure  of  Colonel  Newcome,  who 
Btands  out  in  the  relief  of  almost  ideal  beauty  of 
character  against  the  crowd  of  more  or  less  imperfect 
and  more  or  less  base  personages  who  move  through 
the  novel.  At  the  same  time,  to  say,  as  has  been 
said,  that  this  book  "  is  full  of  satire  from  the  first  to 
the  last  page,"  is  to  convey  an  impression  which  is  by 


no  means  just.  There  is  plenty  of  kindliness  in  the 
treatment  of  the  young  men  who,  like  ('live  New- 
come  himself  and  Lord  Kew,  possess  no  very  shining 
virtue  beyond  that  of  being  honorable  gentlemen ;  in 
the  character  of  J.  J.  Ridley,  there  is  much  tender- 
ness and  pathoB ;  and  no  one  can  help  liking  the 
Bohemian  F.  B.,  and  looking  tolerantly  on  his  fail- 
ings. It  may  be  that  both  the  fiendish  temper  of 
Mrs.  Mackenzie  and  the  sufferings  she  inflicts  on  the 
Colonel  are  too  closely  insisted  on  ;  but  it  must  be  re- 
nieuibered  that  this  heightens  the  singular  pathos  of 
the  closing  scenes  of  the  Colonel's  life.  It  has  seemed 
convenient  to  take  The  Newcome*  after  Pendennit, 
because  Pendennis  and  hia  wife  reappear  in  this  book 
as  in  the  Adventure*  of  Philip  ;  but  Esmond  (1852) 
was  written  and  published  before  77m;  Newcome*.  To 
some  students  Esmond  seems  and  will  seem  Thaek- 
e ray's  capital  work.  It  has  not  been  rivalled,  and 
only  a  few  times  approached  by  Mr.  Besant,  as  a 
romance  reproducing  with  unfailing  interest  and  accu- 
racy the  figures,  manners,  and  phrases  of  a  past  time, 
ana  it  is  lull  of  beautiful  touches  of  character.  Bat 
Beatrix,  upon  whom  ho  much  hinges,  is  an  unpleasiog 
character,  although  one  understands  fully  why  men 
were  captivated  by  her  insolent  beauty  ana  brilliancy ; 
and  there  is  some  truth  in  Thackeray's  own  saying, 
that,  "Esmond  was  a  prig."  Apart  from  this, the 
story  is,  like  the  illusion  of  a  past  time  in  the  narra- 
tive, so  complete  in  all  its  details,  bo  harmoniously 
worked  out,  that  there  is  little  room  for  criticism.  Aj 
to  Esmond's  marriage  with  the  lady  whom  he  hu 
served  and  loved  as  a  boy,  that  is  a  matter  for  indi- 
vidual judgment.  Beatrix,  it  has  been  indicated 
above,  is  wonderfully  drawn  ;  and  not  the  least  won- 
derful thing  about  her  is  her  reappearance  as  the  jaded, 
battered,  worldly,  not  altogether  unkindly,  Baronea 
in  The  Virginian*.  It  was  just  what  Beatrix  must 
have  come  to,  and  the  degradation  is  handled  with  the 
lightest  and  finest  touch. 

In  1851  Thackeray  had  written  The  EngUth 
Humorists  of  the  Eighteenth  Century,  delivered  as  a 
series  of  lectures  at  Willis's  Rooms  iu  the  same  year, 
and  re-delivered  in  the  United  States  in  1852  and 
1853,  as  was  afterwards  the  scries  called  The  four 
George*.  Both  seta  were  written  for  the  purposes  of 
lecturing.  In  1857  Thackeray  stood  unsuccessfully  as 
a  parliamentary  candidate  for  Oxford  against  Mr. 
Caldwell,  and  in  the  same  year  appeared  the  first  num- 
ber of  The  Virginian*',  a  sequel  to  EsmoiuL  This  > 
a  most  unequal  work, — infenor,  as  sequels  are  apt  to 
be,  to  Esmond  as  an  historical  romance,  less  compact 
and  coherent,  prone  to  divagation  and  desultorine*, 
yet  charming  enough  in  its  lifelikeness.  in  the  wit  and 
wisdom  of  its  reflections,  and,  as  has  been  said,  in  itt 
portrait  of  Beatrix  grown  old.  The  last  number  of 
The  Virginian*  came  out  in  1859,  and  in  the  same 
year  Thackeray  undertook  the  editorship  of  the  CW 
hill  Magazine.  This  was  a  task  which,  as  readers  of 
his  Roundabout  paper  "  Thorns  in  the  Cushion''  will 
remember,  the  kindliness  and  sensitiveness  of  hi*  dis- 
position made  irksome  to  him,  and  he  resigned  the  edi 
torship  in  April,  1802,  though  he  continued  to  write  for 
the  magazine  untrl  he  died.  In  the  Cornhill  appeared 
from  his  pen  Lovel  the  Widower,  previously  written, 
with  different  names  for  some  of  the  personages,  in 
dramatic  form  ;  The  Adventure*  of  Philip  ;  the  Round- 
about Paper* ;  and  the  story,  unhappily  never  finished, 
called  Deni*  Duval.  Lovel  the  Widower,  changed 
from  the  dramatic  to  the  narrative  form,  remains  a 
piece  of  high  comedy  in  which  the  characters  are  indi- 
cated rather  than  fully  worked  out,  with  a  bold  and 
practiced  touch.  It  contains  some  references  to 
Thackeray's  early  and  unfortunate  newspaper  specula 
tions,  and  it  was  provided  by  the  author  with  iflustra 
tions  which  as  in  others  of  his  books  have  a  value 
which  is  entirely  their  own  in  furnishing,  as  it  were.  * 
far  completer  commentary  on  the  letterpress  thaa 
could  have  been  given  by  any  draughtsman,  however 
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Perspicacious  and  finished,  who  approached  the  picto- 
rial representation  of  the  characters  from  the  outside. 
To  the  general  statement  thus  indicated  an  exception 
should  be  made  in  the  case  of  Doyle's  illustrations  to 
The  Nevxxmea  and  to  Rebecca  and  Rowena.  On 
the  other  hand,  not  even  Doyle  could  have  matched 
the  fun  and  spirit  of  Thackeray's  own  illustrations  to 
mother  burlesque  story,  one  of  his  best.  The  Rate 
and  the  Ring.  The  Roundabout  Papen,  a  small 
Morehouse  of  some  of  Thackeray's  best  qualities  as  an 
~une  out  in  the  CornhiU  Magazine  simul- 
with  Lovel  the  Widtncer  and  with  The 
of  Philip.  Among  them  is  one  differing 
in  form  from  the  rest,  called  The  Notch  on  the  Axe — 
a  Story  A  la  Mode,  _  It  is  an  almost  perfect  specimen 
of  the  author**  genius  for  burlesque  story-telling  ;  but 
it  contains  an  odd  instance,  which  a  careful  reader 
will  not  fail  to  discover,  of  the  odd  habit  of  inaccuracy 
of  which  Thackeray  himself  was  conscious.  The 
Adventure*  of  Philip  is,  as  has  been  before  said,  in  the 
nature  of  a  sequel  to  or  a  completion  of  A  Shabby 
Genteel  Story.  As  with  the  other  direct  sequel,  it  is 
a  work  of  great  inequality.  It  contains  scenes  of 
humor,  pathos,  satire,  which  rank  with  Thackeray's 
best  work  :  some  old  friends  from  others  of  the  novels 
make  brief  but  pleasant  reappearances  in  its  pages  • 
there  are  fine  sketches  of  journalistic,  artistic,  and 
diplomatic  life,  and  the  scene  from  the  last-named  in 
Paris  is  inimitable.  The  Little  Sister  is  altogether 
irhtful ;  the  Twysden  family  are  terribly  true  and 


Tastly  diverting :  the  minor  characters,  among  whom 
old  Ridley,  J.  J.'s  father,  should  be  mentioned,  are 
wonderfully  hit  off  ;  nor  did  Thackeray  ever  write  a 


better  scene  than  that  of  the  quarrel  between  Bunch, 
Barnes,  and  M'Whirter  in  the  Paris  pension.  Philip 
himself  is  impossible  ;  one  cannot  say  that  the  charac- 
ter is  ill-drawn — it  is  not  drawn  at  all.  It  is  an 
iotirelv  different  personage  in  different  chapters ;  and 
it  has  here  and  there  a  very  unpleasant  touch  which 
must  have  come  of  rapid  writing.  Yet  so  admirable 
ire  many  parts  of  the  book  that  it  cannot  be  left  out 
>f  the  list  of  Thackeray's  most  considerable  works. 
Denis  Duval,  which  reached  only  three  numbers, 
promised  to  be  a  first-rate  work,  more  or  less  in  the 
tjimimd  manner.  The  author  died  while  it  was  in 
progress,  on  the  day  before  Christmas  day,  1863.  He 
was  buried  in  Kensal  Green,  and  a  bust  by  Marochetti 
was  put  up  to  his  memory  in  Westminster  Abbey. 

little  has  yet  been  said  of  Thackeray's  performances 
in  poetry.  They  formed  a  small  but  not  the  least 
significant  part  of  his  life's  work.  The  grace  and  the 
apparent  spontaneity  of  his  versification  are  beyond 
question.  Some  of  the  more  serious  efforts,  such  as 
The  Chronicle  of  the  Drum  (1841 ),  are  full  of  power, 
and  instinct  with  true  poetic  feeling.  Both  the  half- 
humorous  half- pathetic  ballads  and  the  wholly  ex- 
travagant ones  must  be  classed  with  the  best  work  in 
that  kind  ;  and  the  translations  from  Beranger  are  as 
■rood  as  verse  translations  can  he.  He  had  the  true 
poetic  instinct,  and  proved  it  by  writing  poetry  which 
equalled  his  prose  in  grace  and  feeling. 

It  is  not  necessary  to  discuss  the  precise  place  which 
Thackeray  will  in  future  hold,  in  respect  to  his  imme- 
liate  contemporaries.  What  seems  absolutely  certain 
» that  the  force  and  variety  of  his  genius  ana  art  will 
always  hold  for  him  a  place  as  one  of  the  greatest  of 
English  novelists  and  essayists,  and,  it  should  be 
a4ded,  as  by  no  means  the  least  of  English  critics. 

(w  hp) 

THALBERG,  Siowmond  (1812-1871 ),  a  celebrated 
pianist  and  composer  for  his  instrument,  was  born  at 
Geneva  in  1812  (May  5  or  January  7).  In  1822  he 
was  taken  to  Vienna,  where,  under  the  watchful  care 
of  Count  Dietrichstein,  his  education  was  completed. 
There  is  some  doubt  as  to  the  masters  under  whom  he 
studied  ;  but  it  is  certain  that  he  received  instruction 
from  Hummel,  and  perhaps  also  from  Cxerny,  and 
that  he  took  lessons  in  composition  from  Sechter. 


He  made  his  first  appearance  as  a  pianist  at  Prince 
Metternich's  in  1826,  and  published  his  first  compo- 
sition— a  Fantasia  on  Airs  from  44  £kiryanthe"—\n 
1828,  but  it  was  not  until  1830  that  he  was  first  fairly 
introduced  to  the  public,  with  such  brilliant  success 
that  from  that  time  forward  his  only  rival  was  Liszt. 
In  1834  he  was  appointed  "  kammervirtuos"  to  the 
emperor  of  Austria.  He  first  appeared  in  Paris  in 
1837:  and  in  1838  he  came  to  England,  astonishing 
his  hearers  with  the  novel  effects  produced  in  his 
Variations  on  God  Save  the  Queen,  while  he  charmed 
them  with  his  delicate  tonch  and  the  purity  of  his 
expression.  Thenceforward  his  career  was  a  succes- 
sion of  triumphs.  In  order  to  disprove  the  popular 
idea  that  he  could  execute  no  music  but  his  own.  he 
played  Beethoven's  Concerto  in  C  minor  (op.  37)  at 
the  London  Wednesday  Concerts,  held  in  1846-47  at 
Exeter  Hall,  with  a  keen  intelligence  which  proved 
his  power  of  interpreting  the  works  of  the  great 
masters  to  be  at  least  on  a  level  with  his  wonderful 
technique.  Besides  his  pianoforte  compositions,  which 
are  almost  innumerable,  Thalberg  produced  two  operas. 
— Cristma,  which  proved  a  complete  failure,  and 
Florinda,  which  fared  but  little  better  at  Her 
Majesty '8  Theatre  in  1851.  He  played  in  London 
for  the  last  time  in  1863,  and  afterwards  retired  to 
his  estate  near  Naples.  He  died  at  Naples,  April 
27,  1871. 

THALES  op  MtLin-s  (640^546  B.C.),  son  of  Ex- 
amyus  and  Cleobuline.  is  universally  recognized  as 
the  founder  of  Greek  geometry,  astronomy,  and  philos- 
ophy. He  is  said  by  Herodotus  and  others  to  have 
been  of  Phoenician  extraction,  but  the  more  common 
account  (sec  Diogenes  Laertius)  is  that  he  was  a 
native  Milesian  of  noble  birth.  Zeller  thinks  that  his 
ancestors  belonged  to  the  Cadmcan  tribe  in  Breotia, 
who  were  intermingled  with  the  Ionians  of  Asia 

J  Minor,  and  thus  reconciles  the  conflicting  statements. 
The  nationality  of  Thales  is  certainly  Greek  and  not 
Phoenician.  The  high  estimation  in  which  he  was 
held  by  his  contemporaries  is  shown  by  the  place  he 
occupied  as  chief  of  the  seven  44  wise  men  "  of  Greece; 
and  in  later  times  amongst  the  ancients  his  fame  was 
quite  remarkable.  It  is  well  known  that  this  name 
(oo^oc)  was  given  on  account  of  practical  ability;  and 
in  accordance  with  this  we  find  tnat  Thales  had  been 
occupied  with  civil  affairs,  and  indeed  several  in- 
stances of  his  political  sagacity  have  been  handed 
down.  Of  these  the  most  remarkable  is  the  advice, 
praised  by  HerodotuB,  which  he  gave  to  his  fellow- 
countrymen  44 before  Ionia  was  ruined," — ''that  the 
Ionians  should  constitute  one  genera]  council  in  Tcos, 
as  the  most  central  of  the  twelve  cities,  and  that  the 
remaining  cities  should  nevertheless  be  governed  as 
independent  states"  (Herod.,  i.  170).  It  is  probable, 
however,  that  in  the  case  of  Thales  the  appellation 
44  wise  man,"  which  was  given  to  him  ana  to  the 
other  six  in  the  archonship  of  Damasius  (586  B.C.),' 
was  conferred  on  him  not  only  on  account  of  his 
political  sagacity,  but  also  for  his  scientific  eminence 
(Pint,  Solon,  c.  3).  To  about  the  same  time  must 
be  referred  his  celebrated  prediction  of  the  eclipse  of 
the  sun,  which  took  place  on  May  28,  585  B.C.  This 
event,  which  was  of  the  highest  importance,  has  given 

)  rise  to  much  discussion.  The  account  of  it  as  given 
by  Herodotus  (i.  74)  contains  two  statements :  (1 )  the 
fact  that  the  eclipse  did  actually  take  place  during  a 
battle  between  the  Modes  and  the  Lydians,  that  it 
was  a  total  eclipse  (Herodotus  calls  it  a  44  night  bat- 
tle ").  that  it  caused  a  cessation  of  hostilities  and  led 
to  a  lasting  peace  between  the  contending  nations; 
(2)  that  Thales  had  foretold  the  eclipse  to  the  Ionians, 


«  Bretachncldcr  (M  Oram,  ror  Euklide*.  p.  *0),  without  stating 
his  authority,  selves  "  between  5S6  and  683  a.C."  as  the  date  of  the 
archonship  of  Dam  as  I  us.  In  thin  be  Is  followed  by  some  other 
recent  writera.  who  Infer  thence  that  the  name  "  wise  "  wa*  con- 
ferred on  Thales  on  account  of  the  success  of  his  prediction.  The 
date  BM  B.C..  given  above,  which  is  taken  from  Clinton,  is  ado 
by  Zeller. 
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and  fixed  the  year  in  which  it  actually  did  take  place. 
Various  dates — ranging  from  625  B.C.  to  583  B.C.— 
have  been  assigned  by  different  chronologists  to  thia 
eclipse;  but,  since  the  investigations  of  Airy,1  Hind,1 
and  Zech,'  the  date  determined  by  themj(May  28, 
585  B.C.)  has  been  generally  accepted.  This  date 
agrees  nearly  with  that  given  by  Pliny  (IT.  N.,  ii.  12). 
The  second  part  of  the  statement  of  Herodotus — the 
reality  of  tne  prediction  bv  Thales —  has  been  fre- 
quently called  in  question,  chiefly  on  the  ground  that, 
in  order  to  predict  a  solar  eclipse  with  any  chance  of 
success,  one  should  have  the  command  of  certain  as- 
tronomical facts  which  were  not  known  until  the  3d 
century  B.C.,  and  then  merely  approximately,  and 
only  employed  with  that  object  in  the  following  cen- 
tury by  Hipparehus.  The  question,  however,  is  not 
whether  Thales  could  predict  the  eclipse  of  the  sun 
with  any  chance  of  success— much  less  whether  he 
could  state  beforehand  at  what  places  the  eclipse  would 
be  visible,  as  some  bavc  erroneously  supposed,  and 
which  of  course  would  have  been  quite  impossible  for 
him  to  do,  but  simply  whether  he  foretold  that  there 
would  be  a  solar  eclipse  in  that  year,  as  stated  by 
Herodotus.  Now  as  to  this  there  is  quite  a  remark- 
able unanimity  in  the  testimony  of  the  ancients,  and 
the  evidence  is  of  the  strongest  kind,  ascending  to 
Herodotus,  and,  according  to  the  account  of  Diogenes 
Laertius,  even  to  Xenophanes,  who  was  an  Ionian, 
and  not  much  later  than  Thales.  Further,  we  know 
that  in  the  8th  century  B.C.  there  were  observatories 
in  most  of  the  large  cities  in  the  valley  of  the  Eu- 
phrates, and  that  professional  astronomers  regularly 
took  observations  or  the  heavens,  copies  of  which  were 
sent  to  the  king  of  Assyria ;  and  from  a  cuneiform  in- 
scription found  in  the  palace  of  Sennacherib  at  Nine- 
veh, the  text  of  which  is  given  by  George  Smith,4  we 
learn  that  at  that  time  the  epochs  of  eclipses  of  both 
sun  and  moon  were  predicted  as  possible — probably  by 
means  of  the  cycle  of  223  lunations  or  Chaldnean  SaroB 
— and  that  observations  were  made  accordingly. 

The  wonderful  fame  of  Thales  amongst  the  ancients 
must  have  been  in  great  part  due  to  this  achievement, 
which  seems,  moreover,  to  have  been  one  of  the  chief 
causes  that  excited  amongst  the  Hellenes  the  love  of 
science  which  ever  afterwards  characterized  them. 
Thales  seems  not  to  have  left  any  writings  behind  him, 
though  as  to  this  there  appears  to  be  some  doubt  (see 
Diog.  Laer.,  i.  23).  Many  anecdotes,  amusing  rather 
than  instructive,  are  related  of  him,  which  have  been 
handed  down  by  Diogenes  Laertius  and  other  writers. 
From  some  of  them  it  would  appear  that  he  was 
engaged  in  trade,  which  is  indeed  expressly  stated  by 
Plutarch  [Sabn,  c.  2).  It  is  probable  that  in  the 
pursuit  of  commerce  he  was  led  to  visit  Egypt.  Of 
the  fact  that  Thales  visited  Egypt,  and  there  became 
acquainted  with  geometry,  there  is  abundant  evidence. 
Hicronymus  of  Rhodes  (ap.  Diog.  Laer.,  i.  27)  says, 
"  he  never  had  any  teacher  except  during  the  time 
when  he  went  to  Egypt  and  associated  with  the 


But  the  characteristic  feature  of  the  work  of  Thales 
was  that  to  the  knowledge  thus  acquired  he  added  the 
capital  creation  of  the  geometry  of  lines,  which  was 
essentially  abstract  in  its  character.  The  only  geometry 
known  to  the  Egyptian  priests  was  that  of  surfaces, 
together  with  a  Bketch  of  that  of  solids,  a  geometry 
consisting  of  some  simple  quadratures  and  element' 
ary  cubatures,  which  they  had  obtained  empirically. 

id,  introduced  abstract  geom- 
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etry,  the  object  of  which  is  to  establish  precise  relations 
between  the  different  parts  of  a  figure,  so  that  some 
of  them  could  be  found  by  means  of  others  in  a 
manner  strictly  rigorous.  This  was  a  phenomenon 
quite  new  in  the  world,  and  due,  in  fact,  to  the  ab- 
stract spirit  of  the  Greeks. 

The  following  discoveries  in  geometry  are  attributed  to 
Thales :  (1)  the  circle  is  bisected  by  its  diameter  (Procl.,  ra. 
at.,  p.  157) :  (2)  the  angles  at  the  base  of  an  isosceles  triangle 
are  equal  (Id.,  p.  250) ;  (3)  when  two  straight  lines  cat  each 
other  the  vertically  opposite  angles  are  equal  (Id.,  p.  299' ; 
(4)  the  angle  in  a  semicircle  is  a  right  angle  f  (5)  the  theorem 
Euclid  i.  28  is  referred  to  Thales  by  Eudemus  (Procl..  •>. 
at.,  p.  352).  Two  applications  of  geometry  to  the  solution 
of  practical  problems  are  also  attributed  to  him :  (1)  toe 
determination  of  the  distance  of  a  ship  at  sea,  for  which  he 
made  use  of  the  last  theorem  ;  (2)  the  determination  of  the 
height  of  a  pyramid  by  means  of  the  length  of  iU  shadow; 
according  to  Hieronymus  of  Rhodes  (Diog.  Laert.,  i.  27) 
and  Pliny  Of.  H.,  xxxvi.  17),  the  shadow  was  measured  at 
the  hour  of  the  day  when  a  man's  shadow  is  the  same 
length  aa  himself.  Plutarch,  however,  states  the  method 
in  a  form  requiring  the  knowledge  of  Euclid  vi.  4,  bnt 
without  the  restriction  as  to  the  hour  of  the  day  I  Sept. 
Sap.  Omrir.,  2).  Further,  we  learn  from  Diogenes  Laer- 
tius (i.  25)  that  ho  perfected  the  things  relating  to  the 
scalene  triangle  and  the  theory  of  lines.  Procl  as,  too,  io 
his  summary  of  the  history  of  geometry  before  Euclid, 
which  he  probably  derived  from  Eudemus  of  Rhodes,  taxi 
that  Thales,  having  visited  Egypt,  tint  brought  the  knowl- 
edge of  geometry  into  Greece,  that  he  discovered  nisny 
things  himself,  and  communicated  the  beginnings  of  many 
to  bis  successors,  some  of  which  he  attempted  in  a  more 
abstract  manner  ((«*oX<rurtpo»-)  and  some  in  a  more  intui- 
tional or  sensible  manner  I  aio«cn*,.'.r»fio» » {op.  cit.,  p.  65 1. 

From  these  indications  it  Is  no  doubt  difficult  to  deter- 
mine what  Thales  brought  from  Egypt  and  what  was  dot 
to  his  own  invention.  This  difficulty  has,  however,  been 
lessened  since  the  translation  and  publication  of  the  papyrus 
Rhind  by  Eisenlohr  and  it  is  now  generally  admitted  that, 
iu  the  distinction  made  in  the  last  passage  quoted  above 
from  Procl  us,  reference  is  made  to  the  two  forms  of  bit 
work, — aio#i?f e«.  '•tifov  pointing  to  what  he  derived  from 
Egypt  or  arrived  at  iu  an  Egyptian  manner,  while 
naOoXiruriptti  indicates  the  discoveries  which  he  made  io 
accordance  with  the  Greek  spirit.  To  the  former  belong 
the  theorems  (1),  (2).  and  (3),  and  to  the  latter  especially 
the  theorem  (4),  and  also,  probably,  his  solution  of  the  two 
practical  problems.  We  infer,  then,  [1]  that  Thales  mu-t 
have  known  the  theorem  that  the  sum  of  the  three  ancles 
of  a  triangle  are  equal  to  two  right  angles.  This  inference 
U  made  from  (4)  taken  along  with  (2).  No  doubt  we  are 
informed  by  Procl  us,  on  the  authority  of  Eudemus,  that  the 
theorem  Euclid  i.  32  was  first  proved  in  a  general  way  by 
the  Pythagoreans  (see  Pytbagohas,  vol.  xx.  p.  146i ;  but. 
on  the  other  hand,  we  learn  from  Guminus  that  the  ancient 
geometers  observed  the  equality  to  two  right  angles  in  each 
kind  of  triangle — in  the  equilateral  first,  then  in  the  isos- 
celes, and  lastly  in  the  scalene  (Apoll.,  Conita,  ed.  Halleio*. 
p.  9),  and  it  is  plain  that  the  geometers  older  than  the 
Pythagoreans  can  be  no  oilier  than  Thales  and  bis  school. 
The  theorem,  then,  seems  to  have  been  arrived  at  by  indoc- 
tion,  and  may  bavc  been  suggested  by  the  contemplation  of 
floors  or  walls  covered  with  tiles  of  the  form  of  equilateral 
triangles,  or  squares,  or  hexagons.  [2]  We  see  also  in  the 
theorem  (4)  the  first  trace  of  the  important  conception  of 
geometrical  loci,  which  we,  therefore,  attribute  to  Thale*. 
It  is  worth  noticing  that  it  was  in  this  manner  that  this 
remarkable  property  of  the  circle  with  which,  in  fact,  ab- 
stract geometry  was  inaugurated,  presented  itself  to  the 
Imagination  of  Dante : 

"  O  se  del  mezzo  cerrhio  far  si  puote 
Triangol  si,  cb'uu  relto  non  avease." — Air.,  c.  xill.  101. 

[3]  Thales  discovered  the  theorem  that  the  aides  of  equian 
gular  triangles  are  proportional.  The  knowledge  of  tb.it 
theorem  is  distinctly  attributed  to  Thales  by  Plutarch,  and 
it  was  probably  made  use  of  also  in  his  determination  of 
the  distance  of  a  ship  at  sea. 

Let  us  now  consider  the  importance  of  the  work  of 
Thales.  I.  In  a  scientific  point  of  view  :  (a)  we  see,  is  the 
first  place,  that  by  his  two  theorems  he  founded  the 
geometry  of  lines,  which  has  ever  since  remained  the  prin- 
cipal part  of  geometry ;  (6)  he  may,  in  the  second  place,  be 


•  Qf.  Pamphiln  and  the  spurious  letter  from  Thales  to  Phere- 
evdet,  ap.  Diog.  Ijier. :  Procl un,  In  primum  Euctidil  Ktrmrnlnnim 
l.ibnm  Ommmtnrii.  ed.  Krtedletn.  p.  &V.  IMIny,  //.  S..  xxxvl.  12; 

tambHehna,  In  Vit.  Pythng.,  VI :  Plutarch,  Sept.  Sap.  Omrir..  2,  De  person  to  describe  a  right-angled  triangle 
,10.  and  Vie..  L  3.  1.  >  Et*  ma'hrmatuckt*  Handtmch  drr  often 


•  This  is  unquestionably  the  meaning  of  the  statement  of  P»m 
Nero),  ap.  IMog.  Laerl  ,  i  vi  that  he  was  the  8i* 


phtla  (temp. 


Digitized  by  Google 


THALLIUM. 


237 


fairly  considered  to  have  laid  the  foundation  of  algebra,  for 
his  first  theorem  establishes  an  equation  in  the  true  sense 
of  the  word,  while  the  second  institutes  a  proportion.1  II. 
In  s  philosophic  point  of  view :  we  see  that  in  the*©  two 
theorems  of  Thales  the  first  type  of  a  natural  law,  i.e.,  the 
expression  of  a  fixed  dependence  between  different  quanti- 
ties, or,  in  another  form,  the  disentanglement  of  constancy 
in  the  midst  of  variety— has  decisively  arisen.'  III.  Lastly, 
m  a  practical  point  of  view:  Thales  furnished  the  first 
example  of  an  application  of  theoretical  geometry  to  prac- 
tice,' and  laid  the  " 


further 
As  to 

following  notices:  (1)  besides  the  prediction  of  the  solar 
eclipse,  Eudemns  attributes  to  him  the  discovery  that  the 
circuit  of  the  son  between  the  solstices  is  not  always 
uniform  r*  (2)  he  called  the  last  day  of  the  month  the  thir- 
tieth (Diog.  Laert.,  i.  24) ;  (3)  he  divided  the  year  Into  365 
days  (Id,  i.  27) ;  (4)  he  determined  the  diameter  of  the  sun 
to  be  the  720th  part  of  the  xodiac  *  (5)  he  appears  to  have 
pointed  out  the  constellation  of  the  Lesser  Bear  to  his  coun- 
trymen, and  instructed  them  to  steer  by  it  [as  nearer  the 
pole]  instead  of  the  Great  Bear  (Oallimachus  ap.  Diog. 
Laert.,  i.  23 ;  ef.  Aratus,  Phirnomenn,  v.  36  to. ).  Other  discov- 
eries in  astronomy  are  attributed  to  Thales,  hut  on  authori- 
ties which  are  not  trustworthy.  He  did  not  know,  for 
example,  that  "  the  earth  is  spherical,"  as  is  erroneously 
ttated  by  Plutarch  (Ptaeita,  iii.  10);  on  the  contrary,  he 
conceived  it  to  be  a  flat  disk,  and  in  this  supposition  he 
was  followed  by  most  of  his  successors  in  the  Ionian  schools, 
including  Anaxagoras.  The  doctrine  of  the  sphericity  of 
the  earth,  for  which  the  researches  of  Anaximander  had 
prepared  the  way,*  was  in  fact  one  of  the  the  great  dis- 
coveries of  Pythagoras,  was  taught  by  Par  in  en  ides,  who 
was  connected  with  the  Pythagoreans,  and  remained  for  a 
long  time  the  exclusive  property  of  the  Italian  schools.' 

Whilst  in  virtue  of  his  political  sagacity  and  intellectual 
eminence  Thales  held  a  place  in  the  traditional  list  of  the 
wise  men,  on  the  strength  of  the  disinterested  love  of 
knowledge  which  appeared  in  his  physical  speculations  he 
was  accounted  a  " philosopher "  IfiUnfti),  His  "philoso- 
phy" is  usually  summed  up  in  the  dogma  "water  is  the 
principle,  or  the  element,  of  things; "  but,  as  the  technical 
terms  "principle"  >t,.\r  and  "element"  (vmxtUr)  bad 
not  yet  come  into  use,  it  may  be  conjectured  that  the  phrase 
"all  things  arc  water"  (Hrr«  W-*,  £rri)  more  exactly  repre- 
sents bis  teaching.  Writings  which  bore  his  name  were 
extant  in  antiquity  ;  bnt,  as  Aristotle,  when  he  speaks  of 
Thales's  doctrine,  always  depends  upon  tradition,  there  can 
be  little  doubt  that  they  were  forgeries. 

From  Aristotle  we  learn  (1)  that  Thales  found  in  water 
the  origin  of  things;  (2)  that  he  conceived  the  earth  to 
float  upon  a  sea  of  the  elemental  fluid  ;  (3)  that  he  supposed 
all  things  to  be  full  of  gods;  (4)  that  in  virtue  of  the  attrac- 
tion exercised  by  the  magnet  he  attributed  to  it  a  soul. 
Here  our  information  ends.  Aristotle's  suggestion  that 
Thales  was  led  to  his  fundamental  dogma  by  observation 
of  the  part  which  moisture  plays  in  the  production  and 
the  maintenance  of  life,  and  Simplicius's,  that  the  Impres- 
sibility and  the  binding  power  of  water  were  perhaps  also 
in  his  thoughts,  are  by  admission  purely  conjectural. 
Simplicius's  further  suggestion  that  Thales  conceived  the 
element  to  be  modified  by  thinning  and  thickening  is 
plainly  inconsistent  with  the  statement  of  Theophrsstus 
that  the  hypothesis  in  question  was  peculiar  to  Anaximenes. 
The  assertion  preserved  by  Stobeus  that  Thales  recognised, 
together  with  the  material  element  "  water,"  "  mind," 
which  penetrates  it  and  sets  it  In  motion,  is  refuted  by  the 
precise  testimony  of  Aristotle,  who  declares  that  the  early 
physicists  did  not  distinguish  the  moving  cause  from  the 
material  cause,  and  that  before  Hermotimus  and  Anaxagoras 
no  one  postulated  a  creative  intelligence. 

It  would  seem,  then,  that  Thales  sought  amid  the  variety 
of  things  a  single  material  cause ;  that  he  found  such  a 
cause  in  one  of  the  forms  of  matter  most  familiar  to  him, 
namely,  water,  aud  accordingly  regarded  earth  and  all  that 


1  Auguste  Comte,  SynUme  de  Politique  l\uiUre.  ill.  pp.  • 
'  P.  Laffltte,  La  Grnndt  Typet  de  CHumaniU,  vol.  II.  p.  292. 
•  MsL,  p.  294. 

'  TheonU  Sraym*l  Platonlcl  Liber  de  Atrrmomia,  ed.  Th.  H. 
Msrtin.  p.  324.  Pans.  1849.   QT.  Diog.  Laert.,  L  24. 

1  This  is  the  received  Interpretation  of  the  pannage  in  Diogenes 
Lwrtlus.  1.  24  (see  Wolf.  Getck.  der  Attnm.,  p.  109).  where  ovAtirw'ow 
probably  a  scribe'*  error  for  {yiiacav.   Qf.  Apuleius,  Ftoriaa,  lv, 


IS.  who  attribute*  to  Thales,  then  old.  the  discovery:  "quotiens 
il  msgnliudiac  sua  clrculum  quem  permeat  metlatur." 
•  In  likening  the  earth  to  a  cylinder  Anaximander  recognised 


it  contains  as  water  variously  metamorphosed ; 
asking  himself     questions  about  the  manner  of  its  t 
formation,  he  was  content  "  to  see  in  the  forces  of 
present  deities"  (Zeller). 

The  doctrine  of  Thales  was  interpreted  and  developed  in 
the  course  of  three  succeeding  generations.  First,  Anaxi- 
mander chose  for  what  he  called  his  "  principle  "  (dfx*), 
not  water,  but  a  corporeal  element  intermediate  between 
Are  and  air  on  the  one  hand  and  water  and  earth  on  the 
Next,  Anaximenes,  preferring  air,  resolved  its 
into  processes  of  thinning  an 
rims  of  fire,  \ 


its  clrculsr  ngure  in  one  direct fon 
'  See  Q.  V  Sch  laparal  li,  T  Prtcur 
p.2.  Milan,  1873 


Lastly,  Heraclitus  asserted  the  claims  of  fire,  which  he  < 
ceived  to  modify  itself,  not  occasionally,  but  perpetually. 
Thus  Thales  recognized  change,  but  was  not  careful  to 
explain  it;  Anaximander  attributed  to  change  two  direc- 
tions; Anaximenes  conceived  the  two  sorts  of  change  as 
rarefaction  and  condensation  ;  Heraclitus,  perceiving  that, 
if,  as  his  predecessors  had  tacitly  assumed,  change  was 
occasional,  the  interference  of  a  moving  cause  was  neces- 
sary, made  change  perpetual.  Hut  all  fonr  agreed  in  tracing 
the  variety  of  things  to  a  single  material  cause,  corporeal, 
endowed  with  qualities,  and  capable  of  self-transformation. 
A  new  departure  was  taken  by  the  Eleatic  Parmenides  (see 
vol.  xviii.  p.  320),  who,  expressly  noting  that,  when  Thales 
and  bis  successors  attributed  to  the  supposed  element 
changing  qualities,  they  were  untrue  to  the  principle  of 
monism,  required  that  the  superficial  plurality  of  nature 
should  be  strictly  distinguished  from  its  fundamental  unity. 
Hence,  whereas  Thales  and  his  successors  had  confounded 
the  One,  the  element,  and  the  Many,  its  modifications,  the 
One  and  the  Not-One  or  Many  became  with  Parmenides 
matters  for  separate  investigation.  In  this  way  two  lines 
of  inquiry  originated.  On  the  one  hand  Empodocles  aud 
Anaxagoras,  abandoning  the  pursuit  of  the  One,  gave  them- 
selves to  the  scientific  study  of  the  Many;  on  the  other 
Zeno,  abandoning  the  pursuit  of  the  Mauy,  gave  himself  to 
the  dialectical  study  of  the  One.  Both  successions  were 
doomed  to  failure;  and  the  result  was  a  skepticism  from 
which  the  thought  of  Greece  did  not  emerge  until  Plato, 
returning  to  Parmenides,  declared  the  study  of  the  One  and 
the  Many,  jointly  regarded,  to  be  the  true  office  of  philos- 
ophy. Thus,  meagre  and  futile  as  the  doctrine  of  Thales 
was,  all  the  Greek  schools,  with  the  solitary  exception  of 
that  of  Pythagoras,  took  their  origin  from  it.  Not  in  name 
only,  but  also  in  fact,  Thales,  the  first  of  the  Ionian  physi- 
cist*, was  the  founder  of  the  philosophy  of  Greece. 
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THALLIUM,  one  of  the  rarer  elements  of  chemis- 
try. Its  discovery  is  one  of  the  outcomes  of  Bunsen 
and  Kirchhof  s  method  of  spectrum  analysis.  When 
Crookes,  in  1861,  applied  this  method  to  the  flue-dust 
produced  in  the  roasting  of  a  certain  kind  of  pyrites  he 
observed  in  its  spectrum  a  green  line  foreign  to  all 
then  known  spectra,  and  concluded  that  his  substance 
must  contain  a  new  clement,  to  which  he  gave  the 
name  of  thallium,  from  flatoor,  a  green  twig.  Crookes 
presumed  that  his  thallium  was  something  of  the  order 
of  sulphur,  selenium,  or  tellurium ;  but  Lamy,  who 
anticipated  him  in  isolating  the  new  element,  found  it 
to  be  a  metal.  Our  present  knowledge  of  the  chem- 
istry of  thallium  is  based  chiefly  upon  the  labors  of 
Crookes. 

The  chemical  character  of  thallium  presents  strik- 
ing peculiarities.  Dumas  once  called  it  the  "  ornitho- 
rhynehut  paradoxus  of  metals."  As  an  elementary 
substance,  it  is  very  similar  in  its  mechanical  and  phy- 
sical properties  to  lead  ;  like  lead  it  form*  an  almost 
insoluble  chloride  and  an  insoluble  iodide.  But  the 
hydroxide  of  thallium,  in  most  of  its  properties,  comes 
very  close  to  those  of  the  alkali  metals ;  it  is  strongly 
basilous,  forms  an  insoluble  chloroplatinate,  and  mi 
alum  strikinglv  similar  to  the  corresponding  potassium 
compounds.    Yet,  unlike  potassium  or  lead,  it  forms 


Digitized  by  Google 


238 


THAMES. 


a  feebly  basic  sesquioxide  similar  to  manganic  oxide, 

Traces  of  thallium  exist  in  many  kinds  of  pyrites,  as 
used  for  vitriol-making.  The  only  known  mineral  of 
which  it  forms  an  essential  component  is  the  "  crookes- 
ite"  of  Skrikerup,  Sm&land,  Sweden,  which,  accord- 
ing to  Nordcnskibld,  contains  33.3  of  selenium,  45.8 
or  -op per,  3.7  of  Bilver,  and  17.2  of  thallium  in  100 
parts.  Crookesite,  however,  is  scarce.  The  best  raw 
materials  for  the  preparation  of  thallium  are  the  flue- 
dusts  produced  industrially  in  the  roasting  of  thallifer- 
ous  pyrites  and  the  "  chamber  muds  "  accumulating 
in  vitriol-chambers  wrought  with  such  pyrites  ;  in  both 
it  is  frequently  associated  with  Selenium  (q. v.).  The 
flue-dust  from  the  pyrites  of  Theux,  near  Spa  (Bel- 
gium), according  to  Bottcher,  contains  0.5  to  0.75  per 
cent,  of  thallium  ;  that  of  the  pyrites  of  Meggen,  ac- 
cording to  Carstanjen,  as  much  as  3.5  per  cent.;  while 
that  of  the  pyrites  of  Ruhrort  yielded  1  per  cent,  of 
the  pure  chloride  to  Gunning. 


For  the  extraction  of  the  metal  from  chamber  mud,  the 
latter  is  boiled  with  water,  which  extracts  the  thallium  as 
Tl»SO,.  From  the  filtered  solution  the  thallium  is  precipi- 
tated by  addition  of  hydrochloric  acid,  as  T1C1,  along,  in 
general,  with  more  or  less  of  chloride  of  lead.  The  mixed 
chlorides  are  boiled  down  to  dryness  with  oil  of  vitriol  to 
convert  them  into  sulphates,  which  are  then  separated  by 
boiling  water,  which  dissolves  only  the  thallium  salt.  From 
the  filtered  solution  the  thallium  is  recovered,  as  such,  by 
means  of  pure  metallic  xlnc,  or  by  electrolysis.  The  (ap- 
proximately pure)  metallic  sponge  obtained  is  washed,  made 
compact  by  compression,  fused  in  a  porcelain  crucible  in  an 
atmosphere  of  hydrogen,  and  cast  into  sticks.  Methods  for 
the  final  purification  of  the  metal  will  easily  be  deduced 
from  what  follows. 

The  metal  is  bluish  white;  it  is  extremely  soft  bat  almost 
devoid  of  tenacity  and  elasticity.  Its  specific  gravity  is 
11.86.  It  fuses  at  290°  C;  at  a  white  heat  it  trails  and  can 
be  distilled  in  hydrogen  gas.  When  heated  In  air  it  is 
readily  oxidised,  with  formation  of  a  reddish  or  violet 
vapor.  When  exposed  to  the  air  it  readily  draws  a  film  of 
oxide;  the  tarnished  metal  when  plunged  into  water  re- 
assumes  its  metallic  lustre,  the  oxide  film  being  quickly 
dissolved.  When  kept  in  contact  with  water  and  air  it  is 
gradually  converted  into  hydroxide,  TUjOHtO  or  TIOH. 

This  hydrate,  TIOH,  most  conveniently  prepared  by  de- 
composing the  solution  of  the  sulphate  with  baryta  water, 
crystallizes  from  its  solution  in  long,  yellow  needles,  TIOH 
or  TIOH  -f-  HjO,  which  dissolve  readily  in  water,  forming 
an  intensely  alkaline  solution,  which  acts  as  a  caustic,  like, 
for  instance,  potash  lye,  and  like  it  greedily  absorbs  car- 
bonic acid  from  the  atmosphere.  But,  unlike  the  alkalies, 
-it  readily  loses  its  water  at  100°  C.  and  even  at  the  ordinary 
temperature,  to  pass  into  the  state  of  auhydroasTIrO,  which 
is  black  or  black -violet. 

The  chloride,  TH'I,  is  readily  obtained  from  the  solution 
of  any  thallous  salt  t the  sulphate),  by  addition  of 
hydrochloric  acid,  as  a  white  precipitate  similar  in  appear- 
ance to  chloride  of  silver,  like  which  it  turns  violet  in  the 
light  and  fuses  below  redness  into  a  (yellow)  liquid  which 
freeses  into  a  horn-like  flexible  man.  The  specific  gravity 
of  this  "  horn  "  thallium,  as  one  might  call  it,  is  7.02.  One 
part  of  the  precipitated  chloride  dissolves  at  0°  C.  in  500 
parts  of  water,  and  in  70  parts  at  100°  C.  It  is  less  soluble 
in  dilute  hydrochloric  acid.  Carbonate  of  soda  solution 
•dissolves  it  pretty  freely. 

The  iodide,  Til,  is  a  yellow  precipitate,  which  requires 
16,000  parts  of  cold  water  and  still  more  of  solution  of  iodide 
of  potassium  for  its  solution. 

The  ckloroplaiinate,  PtCUTli,  readily  obtainable  from 
thallous-salt  solutions  by  addition  of  chloride  of  platinum 
<PtCUBt),  is  a  yellow  precipitate  soluble  in  no  less  than 
15,600  parts  of  cold  water. 

The  carbonate,  TltOOi,  comes  closer  to  the  lithium  com- 
pound than  to  any  other  ordinary  carbonate.    It  forms 
resplendent  monociinic  prisms,  soluble  at  1R°  C.  in  19.1  and  , 
at  100°  in  4.46  parts  of  water.  A  stable  bicarbonate,  TIHCXH, 
does  exist. 

The  ntlpkate,  TltS04,  forms  rhombic  prisms  isomorphous 
with  KiSOt.  It  dissolves  at  18°  C.  in  20.8  and  at  101°  in 
5.2  parts  of  water.  It  unites  with  vitriol  into  an  acid  salt, 
TIH30«-f  3HjO,  and  with  sulphate  of  alumina  into  an 
*'  alum,"  Alt(904),Tl»8o4  -f  24HtO. 

Thaltie  talu  are  related  to  thai  Ions  pretty  much  as  man- 
ganic are  to  manganous.  The  chloride,  T1CU,  is  obtained 
as  a  solution  by  passing  chlorine  into  a  suspension  of  thal- 


lous chloride  in  water.  The  solution,  when  evaporated  is 
vacuo,  deposits  colorless  crystals,  TlCU-y-HiO.  For  the 
oxide,  if  chlorine  be  passed  into  a  solution  of  thallous  chlo- 
ride in  carbonate  of  soda  a  brown  precipitate  is  produced, 
which,  after  drying,  has  the  composition  TliOj-f-HiO! 
When  healed  with  strong  hydrochloric  acid  it  evolves  chlo- 
rine and  yields  T1C1 ;  when  heated  with  oil  of  vitriol  it 
yields  oxygen  gas  and  thallous  sulphate.  Thallie  sulphate, 
however,  does  exist, — in  crystals,  Tli(SO«)i-f-7HiO,  soluble 
in  dilute  sulphuric  acid,  but  decomposed  by  water,  with 
precipitation  of  hydratcd  TltOs. 

Analytic. — All  thallium  compounds  volatile  or  liable  to 
dissociation  at  the  temperature  of  the  flame  of  a  Bunscu 
lamp  impart  to  such  flame  an  intense  green  color.  The 
spectrum  consists  of  only  one  line,  which,  of  course,  bass 
definite  position  in  the  spectrum, and  consequently  is  easily 
identified, — a  moat  delicate  test. 

From  solutions  containing  it  as  thallous  salt  the  metal 
is  easily  precipitated  as  chloride,  iodide,  or  cbloroplatinate 
by  the  corresponding  reagents  (see  supra).  Sulphuretted 
hydrogen,  in  the  presence  of  free  mineral  acid,  gives  no 
precipitate;  sulphide  of  ammonium,  from  neutral  solutions, 
precipitates  TJ.S  as  a  dark  brown  or  black  precipitate,  in- 
soluble in  excess  of  reagent.  Thallie  salt*  are  easily  reduced 
to  thallous  by  means  of  solution  of  sulphurous  acid,  sod 
thus  rendered  amenable  to  the  above  reactions. 

The  atomic  weight  of  thallium  was  determined  very 
carefully  by  Crookes.   He  found  it  Tl  =  204.2,-0  being  IS. 

(w.  D.) 

THAMES,  the  most  important  river  in  Great  Brit- 
ain, has  its  source  in  several  streams  on  the  Glouces- 
tershire border,  the  main  one  having  its  rise  in  the 
parish  of  Coates,  3  miles  southwest  of  Cirencester. 
The  upper  part  of  the  river,  until  the  junction  with 
the  Thame  near  Dorchester,  is  generally  called  thelsis, 
a  usage  to  which  Camden  perhaps  gave  currency,  who 
derives  the  word  Tamcsis  or  Thames  from  the  junction 
of  the  names  of  the  two  rivers,  the  Thame  and  Isis. 
The  total  length  of  the  river  from  Thames  Head  to 
London  Bridge  is  170  miles,  and  to  Shecrness  228 
miles.  It  drains  an  area  of  6100  miles.  It  becomes 
navigable  24  miles  from  its  source,  near  Lechlade,  its 
waters  having  been  greatly  augmented  by  the  junction 
of  the  Colne,  Leach,  and  Churn;  here  also  is  the 
junction  with  the  Thames  and  Severn  Canal.  The 
height  of  its  source  above  sea-level  is  370  feet,  and 
that  of  the  stream  at  Lechlade  250  feet,  the  average 
fall  between  Lechlade  and  London  Bridge  (146  miles) 
being  21  inches  per  mile.  The  course  is  remarkably 
equable  throughout  Above  Teddington,  19  miles 
from  London  Bridge,  the  tidal  wave  may  be  said  to 
cease,  and  thence  up  to  I>echlade  navigation  is  carried 
on  by  the  aid  of  locks.  A  small  steamer  plies  as  high 
as  Oxford.  While  at  Lechlade  the  daily  flow  of  the 
ordinary  summer  level  is  about  100  million  gallons, 
the  flow  at  Teddington  is  about  380  million  gallons. 
There  are  seven  hours  of  ebb  tide  and  five  hours  of 
flow  tide.  From  the  Nore  to  London  Bridge,  a  dis- 
tance of  40  miles,  the  tidal  wave  travels  in  two  hours, 
and  in  other  two  hours  it  reaches  Teddington.  The 
width  of  the  river  at  Teddington  is  250  feet,  and  at 
London  Bridge  the  width  at  high  tide  is  800  feet,  the 
depth  being  30  feet,  while  at  low  tide  the  width  is  650 


fret  and  the  depth  12  feet.  Large  barges 
the  river  150  miles  above  London  Bridge,  vessels  of 
200  tons  as  high  as  the  bridge,  and  of  400  tons  to  the 
Pool,  below  which,  at  Irongate  and  St.  Katherine'* 
wharf,  deep-sea  steamer  navigation  commences,  while 
vessels  of  any  tonnage  can  come  as  high  as  Deptford. 

The  Thames  leaves  the  Gloucestershire  and  Wiltshire 
border  near  Buscot,  after  which  it  separates  successively 
Berks  and  Oxford,  Berks  and  Bucks,  Middlesex  and  Surrey, 
and,  finally,  at  its  estuary,  Essex  and  Kent.  Below  Lech- 
lade it  has  a  winding  course,  passing  near  Farringdon  and 
Bampton.  After  receiving  the  Windrush,  it  pannra  near  tbs 
grounds  of  Blenheim,  whence  it  receives  from  the  left  the 
Evenlode,  and  at  Oxford  it  receives  from  the  left  the  Cher- 
well.  It  then  flows  in  a  southerly  direction  to  Abingdon, 
where  it  receives  on  the  right  the  Oek  from  the  valley  of  the 
White  Horse,  and  has  a  junction  with  the  Wilts  and  Berks 
Canal.  Turning  in  an  easterly  direction  It  is  joined,  aboat 
a  mile  after  passing  Dorchester,  by  its  principal  affluent 
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toe  Thame.  Thence,  through  an  opening  of  the  Chiltorn 
Hill*,  it  psssrn  Bensington,  and  turns  southwards  by  Wall- 
inrford  and  Reading,  where  it  receives  the  Kennet  from 
the  right.   It  then  bends  northward  to  Henley,  eastward 
10  Great  Marlow,  and  southward  to  Maidenhead,  where  it 
r-v.  ives  from  the  right  the  Loddon.    Winding  in  a  south- 
«attrrly  direction  it  passes  Eton,  Windsor,  Datchet,  Staines, 
wxl  Cbertsey,  receiving  at  Staines  the  Colne  from  the  left. 
Flowing  through  the  grounds  of  Hampton  Court  it  reaches 
Kmpiton  and  Teddiugton,  where  its  bulk  is  increased  by 
the  tidal  wave.   From  Richmond,  where  it  receives  the 
Mole,  it  begins  to  paw  the  villas  aud  suburbs  of  London. 
At  Oraveaend,  '27  miles  below  London,  it  has  a  width  of  half 
smile,  and  at  the  Nore  lighthouse,  50  miles  below  Londou 
Rridgc,  the  estuary  widens  to  nearly  10  miles.    In  the  tidal 
rrartus  the  principal  affluents  of  the  Thames  are  the  Mole 
at  Richmond,  the  Brent  at  Brentford,  the  Wandle  at 
Wudsworth,  the  Lea  at  Black  wail,  the  Boding  at  Barking 
Creek,  the  Ingrebourne  at  Rainham,  and  the  Medway  at 
Sbeerness.   The  land  adjoining  the  river  is  greatly  subject 
to  floods,  and  from  above  London  there  were  in  ancient 
tines  wide  stretches  of  marsh  land  covered  by  shallow 
iarooas.    The  embankments  below  London  Bridge  date 
pmaibly  from  the  time  of  the  Romans,  bat  their  origin  is 
the  subject  of  mnch  dispute  (see  London,  vol.  xiv.  p.  850). 
Between  London  Bridge  and  Chelsea  the  bed  of  the  river 
hat  been  altered  artificially,  aud  flooding  is  prevented 
by  a  marine  wall  (aee  London,  vol.  xiv.  p.  832).  The 
Thames  occupies  the  bed  of  a  mnch  larger  prehistoric 
river,  the  gravels  of  which  adjoin  its  banks  at  a  consider- 

The  scenery,  thoagh  scarcely  to  be  called  picturesque, 
sod  in  a  certain  sense  monotonous,  has  a  peculiar  charm 
fmm  the  richness  of  its  sylvan  beauty  and  its  pleasant 
alternation  of  hill  and  dale.  The  number  of  islands  that 
«rur  in  the  course  of  the  river  add  to  its  interest,  and 
afford  convenient  seclusion  for  the  erection  of  boat-houses 
tod  tents.  The  Thames  vies  with  the  Tyne  as  the  princi- 
pal river  for  boat-racing  in  England,  and  of  course  greatly 
furpasacs  the  latter  river  as  regards  amateur  boat-racing, 
the  principal  fixtures  in  which  are  the  Oxford  and  Cam- 
bridge boat-race  and  the  Henley  regatta.  The  river  affords 
about  one-half  of  the  water  supply  of  London,  and  is  the  prin- 
cipal outlet  for  its  sewage.  It  is  nnder  the  government  of 
conservators,  originally  constituted  in  1857,  but  their  duties 
have  been  extended  by  several  subsequent  Acts. 

TV  River1  Thame*  from  tefnrd  to  Ike  Sea,  W.< j  Caatell's  Royal 
ft«^(^chjy^hjwt^ted^l^;  Huxley's  Pkytiography,  1877  ;  and 

THXNAj  or  Tannah,  a  district  in  Bombay  presi- 
dency, India,  with  an  area  of  4243  square  miles,  lying 
between  18°  42"  and  20°  20'  N.  lat.  and  72°  45'  and 
73°48'R  lone.  It  extends  along  the  coast  for  105 
miles,  with  a  breadth  of  50  miles,  and  is  confined  be- 
tween the  Sahyadri  Ghats  on  the  E.  and  the  sea  on 
the  W.,  while  on  the  N.  it  is  bounded  by  the  Portu- 
jroese  territory  of  Daman  and  by  Sural  district,  and 
ob  the  S.  by  Kolaba  and  Poona  districts.  The  district 
»  wefl  watered  and  wooded,  and,  except  in  the  north- 
east, is  a  low-lying  rice  tract  broken  by  hills.  The 
spurs  ut  the  Ghats  form  health  resorts  ;  the  two  most 
conspicuous  hills  are  Matheran  and  Tungar.  Most  of 
the  hills  were  once  fortified,  but  the  forts  built  on 
them  are  now  dilapidated  and  useless.  The  only  rivers 
of  any  importance  are  the  Vaitama  and  the  Ulhas, 
the  former  being  navigable  to  a  distance  of  about  20 
miles  from  its  mouth ;  the  latter  is  bIbo  navigable  in 
larts  for  small  craft  There  are  no  lakes ;  Tmt  the 
Vehar  and  the  Tulsi,  formed  artificially,  supply  Bom- 
bay city  with  water.  The  forests,  lying  chiefly  in  the 
northern  half  of  the  district,  occupy  1664  square  miles, 
or  about  40  per  cent  of  the  total  area.  The  average 
annual  rainfall  exceeds  90  inches. 

In  1881  the  population  of  Than  a  was  returned  at  908,518 
males  468,236,  females  440.312) ;  Hindus  numbered  800.805, 
Mohammedans  42,391,  and  Christians  39.545.  The  district 
hat  seven  towns  with  populations  exceeding  10,000,  namely, 
Karidra  (14,987),  Thana  (see  below),  Bhiwandi  (13,837), 
Kalyan  (12,910),  Bassein  (10,357).  Panvel  (10.351).  Uran 
'10,149).  The  area  under  cultivation  in  1885-86  was 
1.002,448  acres,  and  768,067  remained  uncultivated.  The 
total  area  of  crops  was  522,810  acres,  including  5835  twice 
cropped.  Rice  is  by  far  the  most  important  product,  and 
occupied  324,680  acres ;  it  is  also  the  chief  article  of  export. 


I  Sugar-cane  and  plantains  are  cultivated  largely,  as  well  as 
mangoes  and  cocoa-nuts.  In  1885-86  the  gross  revenue  of 
the  district  was  £245.182  [$1,191,584.52],  the  land  yielding 
£130,409  [$633,787.74].  The  territory  comprised  in  the  dis- 
trict of  Thina  formed  part  of  the  dominions  of  the  peshwA, 
and  was  annexed  by  the  British  in  1818  on  the  overthrow 
of  Baji  rao.  Since  then  the  operations  to  put  down  the 
Koli  robbers,  which  extended  over  several  years,  have 
been  the  only  cause  of  serious  trouble,  and  lately,  in  1874 
and  1877,  there  were  a  number  of  gang  robberies  which 
were  suppressed,  but  not  without  difficulty. 

THANA,  chief  town  of  the  above  district  and  a 
station  on  the  Great  Indian  Peninsula  Railway,  lies  20 
miles  northeast  of  Bombay  city,  in  19°  11'  30"  N. 
lat  and  73°  1'  30"  E.  long.,  and  in  1881  had  a  popu- 
lation of  14,456  (males  7866,  females  6600).  It  is  a 
municipal  town  and  a  port,  and  contains  a  civil  hos- 
pital and  post-office. 

THANE,  or  Theon.  See  Enouand,  vol.  viii.  p. 
248  :  and  Nobility,  vol.  xvii.  p.  642. 

THAPSACUS.  See  Mesopotamia,  vol.  xvi.  p. 
53. 

THAR  AND  PARKAR,  or  Thub  and  Pabkeb.  a 
district  in  the  cast  of  Sind,  Bombay  presidency,  India, 
with  an  area  of  12,729  square  miles.  It  lies  between 
24°  13'  and  26°  15'  N.  lat  and  between  68°  51'  and 
71°  8'  E.  long.,  and  is  bounded  on  the  N.  by  Khaipur 
state,  on  the  E.  by  the  states  of  Jaisalmir,  Malani, 
and  Jodhpur,  on  the  W.  by  Hyderabad  district,  and 
on  the  8.  by  the  Runn  of  Cutch.  The  district  is  di- 
vided into  two  portions.  The  western  part,  called  the 
"  Pat"  is  watered  by  the  Eastern  Nara  and  the  Mith- 
rau  canals,  which  constitute  the  sole  water-system  of 
the  district,  and  the  prose  nee  of  water  has  created  a 
quantity  of  jungle  and  marsh  ;  the  other  part,  called 
the  "Thar,  '  is  a  desert  tract  of  rolling  sand  hills, 
running  northeast  and  southwest  composed  of  a  fine 
but  slightly  coherent  sand.  To  the  southeast  of  Thar 
is  Parkar,  where  there  are  ranges  of  rocky  hills,  rising 
to  350  feet  above  the  surrounding  level,  and  open 
plains  of  stiff  clay.  The  Parkar  portion  of  the  dis- 
trict contains  the  ruins  of  several  old  temples ;  one  of 
these  is  a  Jain  temple,  which  contained  an  idol  of  great 
sanctity  and  repute,  known  under  the  name  of  Gorcha. 
The  climate  is  subject  to  considerable  extremes  in 
temperature,  being  excessively  hot  in  the  summer  and 
very  cold  in  winter,  the  cold  increasing  as  the  sand- 
hills are  approached. 

The  census  of  1881  returned  the  population  at  203,344 
(males  112,400,  females  90,9441;  Hindus  numbered  43,755, 
Mohammedans  109,924,  and  Christians  only  14.  Umarkot 
the  birthplace  of  Akbar,  is  the  chief  town,  with  a  popula- 
tion of  2828.  The  chief  products  of  the  district  are  rice, 
joar,  bajri,  cotton,  and  oil-seeds.  It  is  estimated  that  only 
45  per  cent,  of  the  arable  area  is  nnder  cultivation.  The 
exports  are  chiefly  rice,  wheat,  oil-seeds,  cattle,  goats,  and 
sheep;  the  imports  consist  of  cottou,  metals,  dried  fruits, 
piece  goods,  sugar,  and  tobacco.  The  manufactures  are 
chiefly  blankets,  camel  saddle*,  and  coarse  cotton  cloth. 
The  imperial  revenue  in  1885-86  amounted  to  £44,313 
[$215,361.18],  of  which  the  land  supplied  £32.927  [$159.- 
539.22]. 

Very  little  is  known  of  the  early  history  of  the  district 
The  Soda  Rajputs,  said  to  be  descendants  of  Parmar  Soda, 
are  supposed  to  have  come  into  this  part  of  Sind  about  1226, 
when  they  quickly  displaced  the  rulers  of  the  country, 
though,  according  to  other  authorities,  they  did  not  conquer 
the  country  from  the  Sumras,  the  dominant  race,  before  the 
beginning  of  the  16th  century.  The  local  dynasty  of  the 
Sodas  succumbed  to  the  Kalhoras  about  1750,  since  which 
period  the  district  has  been  subject  more  or  less  to  Sind. 
The  Talpnr  mirs  succeeded  the  Kalhoras,  and  built  a  num- 
ber of  forts  to  overawe  the  people,  who  were  lawlewi  and 
addicted  to  robbery.  On  the  British  conquest  of  Sind  in 
1843  the  greater  part  of  the  district  was  made  over  to  Cutch ; 
and  in  1856  it  was  wholly  incorporated  in  the  province  of 
8ind.  In  1859  a  rebellion  broke  out  which  was  quickly 
suppressed. 

THARRAWADDY,  a  district  in  the  Pegu  division 
of  Burmah,  with  an  area  of  2014  square  miles.  It  lies 
(between  17°  SO7  and  18°  4^  N.  lat.  and  between  95° 
20'  and  96°  lO'  E.  long.,  and  is  bounded  on  the  N.  by 
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Promo,  on  the  E.  by  the  Pegu  Yoma  range,  on  the  S. 
by  Hanthawaddy,  and  on  the  W.  by  Heneada.  The 
Pegu  Yoma  range  separates  Tharrawaddy  from  Toungii 
district,  and  forms  the  water-parting  between  the 
rivers  Irrawaddy  and  Sittang;  there  are  also  many 
small  elevations.  The  Irrawaddy,  which  traverses  the 
district  for  46  miles,  is  the  principal  navigable  river. 
Another  important  river  is  the  Illaing,  which  runs 
through  the  district  from  north  to  south,  receiving 
from  the  east,  through  numerous  channels,  the  drain- 
age of  the  Pegu  Yoma  Mountains,  which  fertilises  the 
plain  on  its  eastern  bank.  There  are  twenty-three  teak 
forest*  and  four  fuel  reserves  in  the  district,  covering 
an  area  of  817  square  miles.  Among  the  wild  animals 
generally  found  in  the  mountains  are  the  elephant, 
rhinoceros,  bison,  and  various  kinds  of  feathered  game. 

In  1881  the  population  was  returned  at  278,155  (males 
143,413,  females  134,742),  of  whom  1985  were  Hindus,  1110 
were  Mohammedans,  270,552  were  Buddhists,  whilst  Chris- 
tians and  aborigines  numbered  2333  and  2135  respectively. 
The  area  under  cultivation  in  1885-H6  comprised  323,542 
acres,  and  that  available  for  cultivation  180.002  acres;  for- 
ests occupied  364,524  acres.  The  chief  products  of  the 
district  are  rice,  sesanium,  tobacco,  sugar-cane,  cotton,  and 
fruits.  The  gross  revenue  of  Tharrawaddy  in  1885-80  was  ! 
£85,254  [$414,334.44],  of  which  the  land  yielded  £51,523 
[$250,401.78].  The  history  of  the  district  is  identical  with 
that  of  Hknzada  (q.v.).  Tharrawaddy  was  formed  in  1878  I 
out  of  that  portion  of  Hcncada  lying  east  of  the  Irrawaddy. 
Its  headquarters  are  at  Thoon-tabay,  on  the  stream  of  the 

THASOS,  an  island  in  the  north  of  the  ^Egean  Sea, 
off  the  coast  of  Thrace,  3J  miles  distant  from  the  plain 
of  the  river  Nestus  (now  the  Kara-Su).  The  island 
was  colonised  at  an  early  date  by  Phoenicians,  attracted 
probably  by  ita  gold  mines;  they  founded  a  temple 
of  Hercules,  which  still  existed  in  the  time  of  Hero- 
dotus. Thasus,  son  of  Phoenix,  is  said  to  have  been 
the  leader  of  the  Phoenicians,  and  to  have  given  his 
name  to  the  island.  .  In  720  or  708  B.C.  Thasos  re- 
ceived a  Greek  colony  from  Paros.  In  a  war  which 
the  Parian  colonists  waged  with  the  Saians,  a  Thra- 
cian  tribe,  the  poet  Archiloohus  threw  away  bis  shield. 
The  Greeks  extended  their  power  to  the  mainland, 
where  they  owned  gold  mines  which  were  even  more 
valuable  than  those  on  the  island.  From  these 
sources  the  Thasians  drew  great  wealth,  their  annual 
revenues  amounting  to  200  or  even  300  talent*. 
Herodotus,  who  visited  Thasos.  says  that  the  best 
mines  on  the  island  were  those  which  had  been  opened 
by  the  Phoenicians  on  the  east  side  of  the  island, 
facing  Samothraoe.  After  the  capture  of  Miletus 
(494  B.c. )  Histiseus  laid  siege  to  Thasos.  The  attack 
failed,  but,  warned  by  the  danger,  the  Thasians  em- 
ployed their  revenues  to  build  war  ships  and 
strengthen  their  fortifications.  This  excited  the  sus- 
picions of  the  Persians,  and  Darius  compelled  them 
to  surrender  their  ships  and  pull  down  their  walls. 
After  the  defeat  of  Xerxes  the  Thasians  joined  the 
Greek  confederacy ;  but  afterwards  (in  467,  465,  or  S 
464,  according  to  different  calculations),  on  account 
of  a  difference  about  the  mines  and  marts  on  the  i 
mainland,  they  revolted.  The  Athenians  defeated  I 
them  by  sea,  and,  after  a  siege  that  lasted  more  than 
two  years,  took  the  capital,  Thasos,  and  compelled  the  ' 
Thasians  to  destroy  their  walls,  surrender  their  ships,  | 
pay  an  indemnity  and  an  annual  contribution,  and  re  j 
sign  their  possessions  on  the  mainland.  In  411  B.C., 
at  the  time  of  the  oligarchical  revolution  at  Athens,  ' 
Thasos  again  revolted  from  Athens  and  received  a  j 
Ijacedfcmonian  governor  :  but  in  407  the  partisans  of 
Lacedaetuon  were  expelled,  and  the  Athenians  under 
Thrasybulus  were  admitted.  After  the  battle  of 
i$!gospotami  (405  B.c. ),  Thasos  again  fell  into  the 
hands  of  the  Lacedaemonians ;  bnt  the  Athenians 
must  have  recovered  it,  for  it  formed  one  of  the  sub- 
jects of  dispute  between  them  and  Philip  of  Mace- 
donia. In  the  embroilment  between  Philip  III.  of 
Macedonia  and  the  Romans,  Thasos  submitted  to 


Philip,  but  received  its  freedom  at  the  hands  of  the 
Romans  after  the  battle  of  Cynoscephalss  (197  B.C.), 
and  it  was  Btill  a  "  free  "  state  in  the  time  of  Pliny. 
Thasos,  the  capital,  stood  on  the  north  side  of  the 
island,  and  had  two  harbors,  one  of  which  was  closed 
Arehilochus  described  Thasos  as  "  an  ass's  backbone 
crowned  with  wild  wood,"  and  the  description  still 
suits  the  mountainous  island  with  its  forests  of  fir. 
The  highest  mountain,  Ipsario,  is  3428  feet  high. 
Besides  its  gold  mines,  the  wine,  nuts,  and  marble  of 
Thasos  were  well  known  in  antiquity.  The  mines  and 
marble  quarries  are  no  longer  worked  ;  and  the  chief 
exports  are  now  fir  timber  for  shipbuilding,  olive  oil. 
honey,  and  wax.  The  imports  consist  of  manufactured 
goods,  beasts  of  burden,  and  corn,  for  the  island  i» 
too  mountainous  to  grow  enough  corn  for  the  inhabi- 


In  1858  the  population,  distributed  in 
estimated  at  10,000.  The  people  are  Greek 
do  not  differ  in  appearance  from  the  inhabitants  of  the 
other  Greek  islands.  The  villages*  are  mostly  situated  si 
some  distance  from  the  sea ;  for  the  island  suffered  from 
pirates  up  to  a  time  within  living  memory.  In  the  early 
part  of  this  century  sentinels  stood  on  duty  night  and  day. 
and  at  a  signal  of  alarm  the  whole  population,  including 
the  Turkish  aga  himself,  used  to  hide  in  the  woods,  For  » 
description  of  the  island  and  its  remains  of  antiquity,  see 
A.  Couze,  Reiie  auf  den  Justin  de$  thrakitcken  Meertt,  linn- 
over,  I860. 

THAYETMYO,  a  district  in  the  Irrawaddy  division 
of  Burmah,  haviug  an  area  of  2397  square  miles,  and 
lying  between  18°  50/  and  19°  30'  N.  lat.  and  between 
94°  307  and  95°  50'  E.  long.  It  is  bounded  on  the  N. 
by  the  newly  acquired  territory  of  Burmah,  on  the  H 
by  Toungii  district,  on  the  S.  by  Prome,  and  on  the 
W.  by  Sandoway.  On  the  west  is  the  Arakan  Yoma 
range,  and  on  the  east  the  Pegu  Yoma  ;  and  the  face 
of  the  country,  where  it  does  not  rise  into  mountains, 
is  everywhere  broken  by  low  ranges  of  hills,  many  of 
which  are  barren  and  destitute  of  all  vegetation.  The 
greater  part  of  the  district  is  wooded,  and  the  Yomas 
east  and  west  are  covered  with  forests  now  mostlv 
preserved.  The  chief  river  is  the  Irrawaddy,  which 
traverses  Thayetmyo  from  north  to  south.  The 
country  is  well  drained ;  the  drainage  finds  its  way  to 
the  Irrawaddy  by  three  main  streams  (the  Pwon, 
Ma-httin,  and  Ma-de)  on  the  west,  and  by  two  (the 
Kye-nec  and  Bhwotlay)  on  the  east.  Several  salt  and 
hot  springs  occur  in  many  localities  of  the  district ; 
petroleum  is  also  found,  and  extensive  lime  quarried 
exist  a  few  miles  south  of  Thayetmyo.  The  principal 
wild  animals  are  leopards,  wild  cats,  barking  deer, 
elephants,  rhinoceroses,  tigere,  black  bears,  and  wild 
hogs.  Silver  pheasants  and  partridges  are  found  in 
large  numbers,  especially  in  the  mountains. 

In  1881  the  number  of  inhabitants  in  the  district  wat 
169,560  (males  87,30c,  females,  82,252);  Hindus  numbered 
2020,  Mohammedans,  1861.  Christians,  2349,  and  BuddhiiU 
148.629.  The  chief  town  is  Thayetmyo,  with  a  population 
(1881)  of  16,097;  it  is  situated  in  19°  18'  43"  N.  lat.  and  96 1 
15'  40"  E.  long.,  on  the  right  bank  of  the  Irrawaddy.  Of  the 
total  area  of  1,534,080  acres,  only  108,167  were  under  culti- 
vation in  1885-86  ;  547,631  were  available  for  cultivation; 
and  forests  occupied  256,256  acres.  The  chief  products  are 
rice,  cotton,  oil  seeds,  and  tobacco ;  cutch  is  also  very 
abundant,  and  the  manufacture  of  the  dye-stuff  is  carried 
on  extensively.  Coal  has  recently  been  found  in  the  dis- 
trict, and  earth  oil-wells  exist,  but  neither  coal  nor  oil  ha* 
yet  been  extracted  in  any  quantity.  The  revenue  of  the 
district  in  1885-86  was  returned  at  £36,702  [$178,371,712],  of 
which  the  land  contributed  £10,482  ($50,942.52].  On  the 
annexation  of  Pegu  by  the  British  in  1852-53,  Thayetmys 
was  formed  into  a  subdivision  of  Prome  district;  sod  in 
1870  it  was  erected  into  a  separate  jurisdiction  and  placed 
under  a  deputy -commissioner. 

THEATRE  (•fays*,  "a  place  for  seeing,"  from 
Oeiofuu).  The  invention  of  a  building  specially  de- 
vised for  dramatic  representations  was  due  to  the 
Athenians  (see  Drama).  At  first  representations  at 
the  Dionysiac  festivals  were  held  on  temporary  woodec 
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platforms;  an  accident,  however,  which  occurred  in 
,V*J  b.c.  induced  the  Athenians  to  begin  the  construc- 
tion of  a  permanent  building.  The  first  theatre  was 
Dot  completed  till  340  B.C.,  and  during  the  interval  a 
kiye  number  of  theatres,  designed  on  the  same  model, 
had  been  erected  in  many  townB  of  Greece  and  Asia 
Minor,  though  in  some  cases,  as  at  Sparta,  they  were 
used  fur  assemblies  of  the  people  and  dances  rather 
than  for  dramatic  performance*.  The  great  Dionysiac 
theatre  at  Athens  was  placed  in  the  Lenaeum,  an 
enclosure  sacred  to  Dionysus,  and  its  auditorium  is 
scooped  out  of  the  rock  at  tbe  base  of  the  Acropolis 
on  its  southeast  side.  A  similar  position  on  the . 
slope  of  a  hill  was  always  chosen  by  the  Greeks,  and 
it  was  not  till  the  1st  century  B.O.  that  theatres  were 
built  by  the  Romans  on  a  level  site. 


too 
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Flo.  1.— Plan  of  the  theatre  at  Mvra. 


Fig.  1  shows  the  plan  of  the  existing  theatre  at 
Myra,  in  the  southeast  of  Lycia,  which,  though  late 
in  date,  is  built  after  the  old  Greek  model.'  The 
seats  for  the  audience  are  arranged  in  concentric  tiers, 
rising  like  steps  one  above  the  other  (see  Fig.  2) ; 


ZL 

KlPi     aCAT  r 


Flo.  2.— Section  showing  the  scat*  A.— with  B.pUce  for 
spectators' feet. 

these  mainly  rest  on  a  cavity  excavated  in  the  hill- 
side, and  the  whole  space  occupied  by  the  spectators 
was  called  the  *oi?.ov  mmi).  About  half-way  up 
the  slope  is  an  encircling  passage  (<5«jCupa,  prcecinctio). 
Flights  of  steps  divide  the  seats  into  wedge-shaped 
blocks  («/Mt/<fe*,  cum*/).  At  the  highest  level  behind 
the  top  row  of  seats  ran  a  colonnade,  forming  a 
covered  passage  with  a  gallery  at  the  ton.  Rows  of 
niches  were  formed  in  the  back  wall  of  this,  and  also 
sometimes  in  the  low  wall  encircling  the  6ta{ufia ;  in 
these  niches  a  series  of  large  bronze  jars  (t}Xe~ta)  were  set; 
they  were  intended  to  catch  and  repeat  the  reverbera- 
tion of  the  voices  from  the  stage.  Vitruvius  (iii.  5)  gives 
elaborate  directions  for  the  construction  of  these  vases, 
which  were  to  be  tuned  in  a  chromatic  scale  ;*  he  men- 
tions their  use  by  the  Greeks,  but  says  he  knows  of  no 
theatre  which  possessed  these  vases,  the  real 


1  Bee  Tester  and  Pullan.  Aria  Minsrr,  London,  188.%. 
*  The  well -preserved  theatre  at  Tauroinentutn,  tn  Sicily,  still 
as*  these  niches,  which  are  contrived  In  the  dwarf  wall  < 
"*  columns  of  the  upper  gallery 
Vol.  XXIII.-1174 


utility  of  wh  ich  is  very  problematical.*  The  segmental 
floor  space  in  a  Greek  theatre  was  called  the  bpxtorfn 
(orchatra),  and  was  occupied  by  the  chorus:  in  the 
centre  of  this  was  the  OvfU>jj}  a  platform  slightly  raised 
on  steps,  in  the  middle  of  which  was  an  altar  to  Diony- 
sus. Hie  stage  (trpoaiaivtov,  protcrnium)  was  a  narrow 
platform,  raised  3  to  5  feet  above  the  orchestra,  with 
which  it  communicated  by  stairs,  so  that  the  chorus 
could  move  from  one  place  to  the  other;  the  central 
part  of  the  stage,  where  the  principal  actors  usually 
stood,  was  the  Aoytiov  (pidpitum).  The  stage  was  also 
connected  with  a  chamber  under  it  (fawi^ww)  by  a 
flight  of  stairs  called  xaP&vtot  hf m*<»«c,  by  which 
ghosts  ascended.  At  the  back  of  the  stage  was  a  lofty 
wall,  which  usually  reached  to  the  level  of  the  colon- 
nade behind  the  highest  row  of  seats ;  this  was  the 
ounvi  (tcena),  in  which  were  throe  doors  leading 
into  the  stage  from  the  actors'  dressing  rooms 
behind  it*  This  wall  was  usually  decorated  with 
three  orders  of  columns  and  entablatures,  form- 
ing an  architectural  facade,  which  represented 
a  palace  or  temple,  before  which  the  action  of 
the  play  was  supposed  to  take  place.  Other 
movable  wooden  scenery  was  in  some  cases  added 
in  front  of  the  permanent  scena;  or  curtains 
with  woven  or  embroidered  figures  were  hung 
against  it  to  form  a  background  to  the  actors 
„  -  (xaparriTaopa  or  aifaiat,  aulctn  or  riparinm). 
More  elaborate  painted  scenes  were  also  used, 
but,  according  to  Aristotle  (/*arf.,  iv.  16),  not 
before  the  time  of  Sophocles.  Various  kinds 
of  machinery  were  used,  such  as  the  mxavfi,  to 
suspend  in  the  air  an  actor  who  was  playing  the 
part  of  a  god  descending  from  heaven  ;4  and 
the  fipwrriov  an  apparatus  to  imitate  thunder 
bv  stones  rolled  in  metal  jars,  probably  in  the 
ghost-chamber  under  the  stage.  Women  were 
not  excluded  from  the  Greek  tragic  drama, 
but  appear  to  have  sat  by  themselves  in  the  upper 
rows  of  seats  (Athenseus,  xii.  534).*  At  least  in  late 
times  the  chief  priestesses  of  Athens  occupied  marble 
thrones  in  the  ir/toedpia  or  front  row. 

The  remains  of  the  DionyBiac  theatre  at  Athens, 
the  prototype  of  all  later  theatres,  were  excavated  in 
1862,  when  the  proscenium,  orchestra,  and  lower 
rowB  of  seats  were  found  in  a  fair  state  of  preservation. 
It  must  have  held  30,000  people  ;  the  cavea  reaches 
from  the  foot  of  the  Acropolis  hill  to  close  under  the 
upper  circuit  wall.  The  rock-cut  cavern,  which  was 
faced  with  the  choragic  monument  to  Thrasyllus  (320 
B.C.),  seems  to  have  opened  behind  the  highest  row 
of  seats ;  the  face  of  the  rock  is  here  scarped  to  a 
curve  concentric  with  the  lines  of  Beats.  The  most 
interesting  discovery  was  that  of  a  row  of  67  marble 
thrones  in  the  front  row,  each  inscribed  with  the  name 
of  one  of  the  chief  Athenian  priests  or  with  that  of  a 
secular  official.7  The  cavea  was  divided  into  13  cunei ; 
a  low  wall  separated  the  auditorium  from  the  orchest  ra. 
The  front  or  "riser"  of  the  stage  is  decorated  with 
fine  reliefs  of  deities  on  large  marble  slabs.  These 
existing  features  are  mostly  restorations  of  the  time 
of  Hadrian,  but  the  reliefs  themselves  are  of  much 
earlier  date.    The  floor  of  the  orchestra  is  very  late, 

1  Earthenware  vane*,  which  are  sometimes  found  under  the 
floor*  of  mediieval  church  stalls,  were  probably  placed  there 
through  a  mistaken  notion  that  this  waa  carrying  out  Vitruvlua'a 
recommendation. 

*  The  central  door,  used  by  the  chief  actor,  waa  the  "  royal 
door." 

»  Hence  the  Roman  proverbial  phrase.  "deua  ex  machlna." 

*  This  la  shown  by  Jacobs,  Verm,  8ehr\(lrn,  I  v.  p.  272.  and  i'assow 
tn  Zimmeruumn'i  Zeittckr.J.  d.  Attcrth.,  1837.  No.  29. 

T  These  thrones  are  of  various  dates,  ranging  from  the  reign  of 
Augustus  or  even  earlier  to  that  of  Hadrian:  see  Miner*  vj  thr 
A  tnrriran  Scto*  «/  aatrieal  Stwlie*  .ti  Alhrt>;  vol  I.  p.  12&.  Similar 
Creek  theatre  seata  of  earlier  date  milt  exist  In  the  choirs 
of  some  churches  In  Rome,  where  they  were  once  used  for  the 
episcopal  or  celebrant's  throne.  These  were  probably  brought 
tn  Rome  during  the  Imperial  period  for  use  in  the  Romau  thea- 
tres or  amphitheatres.  The  finest  example  of  pure  Hellenic 
work  Is  in  8.  Pietro  in  Vlneoll:  it  Is  decorated  with  delicate 
honeysuckle  scroll-work  In  relief. 
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formed  of  roughly  laid  slabs  of  stone,  with  a  large  | 
central  lozenge  in  marble,  which  may  mark  the  limits  ; 
of  the  thymele,  and  is  apparently  part  of*  an  earlier 
pavement. 

The  position  of  the  DionyBiac  theatre,  with  many 
of  the  chief  temples  of  Athens  in  sight,  and  with  its 
glorious  view  of  Mount  Hymettus.  the  blue  waters  of 
the  vEgcan  Sea  aud  the  islands  of  SalamisandiEgina, 
should  not  be  forgotten  in  readiug  the  dramas  of  the 
great  tragedians,  with  their  impassioned  appeals  to  the 
glories  of  nature  and  their  allusions  to  the  protective 
presence  of  the  divine  patrons  of  Attica. 

Outside  Athens  the  largest  Greek  theatres  were 
those  at  Megalopolis  (Paus.,  viii.  32),  Cnidus.  Syra- 
cuse, Argos,  and  Epidaurus.  By  the  end  of  the  4th 
century  B.c.  every  important  Hellenic  city  possessed 
its  theatre,  and  new  ones  were  built  or  old  ones  re- 
stored throughout  the  whole  period  of  Roman  domina- 
tion. The  most  perfect  existing  example  is  that  at 
Aspendus  in  Pamphylia,'  a  building  of  the  2d  century 
of  our  era.  in  which  the  early  Greek  model  has  been 
closely  followed.  Aspendus  is  the  only  place  where 
the  whole  scena  with  its  three  orders  of  columns  is 
still  standing,  and  every  row  of  seats  exists  in  almost 
perfect  condition.  In  this  theatre  the  whole  interior 
appears  to  have  been  covered  by  an  awning,'  supported 
along  the  top  of  the  scena  by  wooden  poles  set  in  rows 
of  perforated  corbels  like  those  on  the  Colosseum 
in  Rome.  The  earlier  Greek  theatres  were  probably 
unsheltered  from  the  sun.  Next  to  Aspendus,  the 
theatre  of  Tauromenium,  in  Sicily  (see  Taormina),  is 
the  best  preserved,  at  least  as  far  as  regards  the  scena 
and  the  upper  gallery  round  the  cavea.  That  at  Myra, 
in  Lycia  (Fig.  1 ),  is  also  in  good  preservation. 

The  Roman  Theatre,— In  the  main  the  theatres  of 
the  Romans  were  copied  closely  from  those  of  the 


Greeks,  but  in  the  Greek  theatre  the  orchestra  occu- 
pied more  than  a  semicircle,  while  the  Romans  made  it 
exacUv  half  a  circle  The  accompanying  diagrams 
(see  Fig.  3)  show  the  principle  on  which  the  plan  of 
each  was  set  out."  The  Romans  also  introduced  an- 
other important  change,  in  many  cases  constructing 
theatres  on  a  level  Bite,  not  scooped  out  of  a  hill-side  as 
in  the  case  of  Hellenic  theatres.  This  necessitated  an 
elaborate  arrangement  of  substructures,  with  raking 
vaults  to  carry  the  seats  of  the  cavea,  and  also  an  addi- 
tional visible  facade  with  tiers  of  arches  following  the 
semicircle  of  the  auditorium.    The  design  universally 

>  See  Texlcr  and  Pullan.  Aria  Minor,  London.  ISffi. 

•  There  was  also  a  wooden  pent-roof  corbelled  out  over  the 

I  See  VHnivlua.  III.  k  (Oreek  theatre)  and  iU.  2  to  7  (Roman). 


adopted  for  this  appears  to  have  been  tiers,  usually 
three  in  number,  of  open  arches,  with  intermediate 
engaged  columns,  each  tier  being  of  a  different  order, 
as  is  still  to  be  seen  in  the  remains  of  the  theatre  of 
Marcellus  in  Rome.4  The  development  of  the  use  of 
the  stone  arch,  and  still  more  the  use  of  concrete  for 
forming  vaults,  enabled  the  Romans  to  erect  their 
theatres  on  any  site.  Those  in  Rome  were  placed  is 
the  level  plain  of  the  Campus  Martius. 

During  the  Republican  period  the  erection  of  per- 
manent theatres  with  seats  for  the  spectators  vu 
thought  to  savor  of  Greek  luxury  and  to  be  unworthy 
of  the  stern  simplicity  of  the  Roman  citiiena.  Thug 
in  154  B.c.  Scipio  Nasica  induced  the  senate  to  de- 
molish the  first  stone  theatre  which  had  been  begun 
by  C.  Cassius  Longinus  ("tanquam  inutile  et  nocttu- 
rum  publicis  moribus."  Liv.,  Epit.,  48).  Even  in  55 
B.O.,  when  Pouipey  began  the  theatre  of  which  re- 
mains still  exist  in  Rome,  he  thought  it  wise  to  place 
a  shrine  to  Venus  Victrix  at  the  top  of  the  cavea,  as  a 
sort  of  excuse  for  haying  stone  scats  below  it— the 
scats  theoretically  serving  as  steps  to  reach  the  temple. 
This  theatre,  which  was  completed  in  V2  B.C.,  is  spoken 
of  by  Vitruviusas  "  the  stone  theatre  "  par  exotilenct : 
it  is  said  in  the  Regionary  catalogues  to  have  held 
40,000  people.  It  was  also  used  as  an  amphitheatre  for 
the  bloody  shows  in  which  the  Romans  took  greater 
pleasure  than  in  the  purer  intellectual  enjoyment  of 
the  drama.  At  its  inauguration  500  lions  and  20  ele- 
phants were  killed  by  gladiators.  Near  it  two  other 
theatres  were  erected,  one  begun  by  Julius  Caesar  and 
finished  by  Augustus  in  13  b.c.,  under  the  name  of 
his  nephew  Marcellus,1  and  another  built  about  the 
same  date  by  Cornelius  Battaus  (Suet.,  Aug.,  29: 
Pliny,  //.  AT.,  xxxvi.  12).  Scanty  remains  exist  ot 
this  last  theatre,  but  the  ruins  of  the  theatre  of  Mar- 
cellus are  among  the  most  imposing  of  the  building* 
of  ancient  Rome. 

A  long  account  is  given  by  Pliny  (//.  X  ,  xxxri.  2 
and  24)  of  a  most  magnificent  temporary  theatre  built 
by  the  a&dile  M.  jEmilius  Scaurus  in  58  B.C.  It  is 
said  to  have  held  the  incredible  number  of  80,000  peo- 
ple, and  was  a  work  of  the  most  costly  splendor.  Still 
less  credible  is  the  account  which  Pliny  gives  ( //.  A*, 
xxxvi.  24)  of  two  wooden  theatres  built  by  C.  Curio 
in  50  B.C.,  which  were  made  to  revolve  on  pivots,  » 
that  the  two  together  could  form  an  amphitheatre  in 
the  afternoon,  after  having  been  used  as  two  separate 
theatres  in  the  morning. 

In  some  cases  the  Romans  built  two  theatres  dose 
together,  one  for  the  Greek  and  the  other  for  the  Latin 
drama,  as  is  the  case  at  Hadrian's  magnificent  villa 
near  Tivoli.  The  two  theatres  at  Pompeii  are  still 
well  preserved,  and  all  Roman  provincial  towns  of  any 
importance  seem  to  have  possessed  at  least  one  theatre, 
designed  with  the  semicircular  orchestra  after  the 
Roman  fashion  (see  Fig.  3).  The  theatres  built  under 
the  Roman  rule  in  Hellenic  cities  seem,  on  the  other 
hand,  to  have  been  usually  constructed  on  the  old 
Greek  model,  probably  because  they  were  designed  by 
Greek  architects.  This  is  the  case  at  Tauromenium, 
Aspendus,  and  Myra  (see  Fie.  1).  An  important  ex- 
ception to  this  rule  is  the  still  well-preserved  theatre 
of  Herodea  Atticus,  at  the  southwest  angle  of  the 
Athenian  Acropolis,  which  has  a  semicircular  orchestra. 
It  was  built  in  the  reign  of  Hadrian  by  Herodes  Atti- 
cus,' a  very  wealthy  Greek,  who  spent  enormous  sums 
in  beautifying  the  city  of  Athens ;  he  called  it  the 
Regillum,  after  his  wife  Regilla.  Its  cavea.  which  is 
excavated  in  the  rock,  held  about  6000  people ;  it  was 

*  ThU  design  was  also  adopted  for  their  amphitheatre*,  such  at 
the  colosse*  of  Rome  and  Capna.  the  plan  of  which  resembla 
the  cavea  of  two  theatres  set  together  so  as  to  enclose  aa  oral 
space. 

*  According  to  Llvy  (xl.  51),  the  theatre  of  Marcellus  was  bntlt 
on  the  site  of  an  earlier  one  erected  by  jEmllliu  Leptdot. 

*  This  theatre  was  not  begun  when  Pausanlaa  wrote  his  book 
Attica,  and  wa»  complete  when  he  wrote  the  Achnifa  (see  Psoa, 
Til.  20).  It  I*  Illustrated  in  Man.  iast.,  vl.,  plata  16. 
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connected  with  the  great  Dionysiac  theatre  by  a  long 
and  lofty  porticus  or  8toa,  of  which  considerable  re- 
mains still  exist,  probably  a  late  restoration  of  the  stoa 
built  by  Kumenes  II.  of  Pergaouum.  In  the  Roman  the- 
atre the  1 '  orchestra ' '  was  occupied,  not  by  the  chorus, 
bat  by  senators  aud  other  persons  of  rank  (Vitr.,iii.  6). 
The  Romans  used  scenery  and  stage  effects  of  more 
elaboration  than  was  the  custom  in  Greece.  Vitruviua 
(iii.  7)  mentions  three  sorta  of  movable  scenery  :  (1)  for 
the  tragic  drama,  facades  with  columns  representing 
public  buildings ;  (2)  for  comio  plays,  private  houses 
with  practicable  windows  and  balconies  ;*  and  (3)  for 
the  satyric  drama,  rustic  Boenes,  with  mountains, 
caverns,  and  trees. 

The  Modern  Theatre.—  During  the  Middle  Ages 
miracle  plays  with  sacred  scones  were  the  favorite  kind 
of  drama ;  no  special  buildings  were  erected  for  these, 
as  they  were  represented  either  in  churches  or  in  tem- 
porary booths.  In  the  16th  century  the  revival  of  the 
secular  drama,  which,  in  the  reign  of  Elizabeth, 
formed  so  important  a  part  of  the  literature  of  Eng- 
land, was  carried  on  in  tents,  wooden  sheds,  or  court- 
yards of  inns,  mostly  by  strolling  actors  of  a  very  low 
class.  It  was  not  till  towards  the  close  of  the  century 
that  a  permanent  building  was  constructed  and  licensed 
fur  dramatic  representations,  under  the  management 
of  Shakespeare  and  Burbage.'   In  the  16th  and  17th 

1  The  pit  and  stalls  In  a  modern  theatre  occupy  an  analogous 

pudtlou. 

'  These  are  shown  on  Gneoo-Roman  vases  of  the  latest  type, 
with  paintings  of  burlesque  parodies  of  mythological  stories. 

'  The  first  building  specially  erected  In  London  for  dramatic 
larposea  was  built  In  1576-77  by  the  actor  James  Burbage.  who 
ass  originally  a  carpenter  by  trade.  It  was  constructed  of  tim- 
ber, and  stood  in  Holywell,  Lane,  Shoredltch.  till  1598.  when 
*  *ss  pulled  down  ;  it  was  known  as  "  The  Theatre"  par  ezcrf- 
w«.  Of  almost  equally  early  date  was  the  "  Curtain  theatre, 
also  in  Shored! tch  ;  many  explanations  of  its  name  have  been 
pten  but  the  real  one  appears  to  be  that  it  was  so  railed  from 
the  plot  of  ground,  known  as  "  The  Curten,"  on  which  It  stood. 
It  probably  continued  in  use  till  the  general  closing  of  theatres 
'  j  order  of  the  parliament  In  161Z 

The  "Globe"  theatre,  famous  for  Its  association  wttb  fihake- 
•ptare,  was  built  by  Jainea  Burbage.  who  used  the  materials  of 

The  Theatre."  In  the  year  IMS.  it*  site  was  In  Sonthwark,  In  a 
district  called  "The  Bankside."  near  the  old  "Bear  Gardens." 
It  was  an  octagonal  structure  of  wood,  with  lath  and  plaster  be- 
tween the  main  framework.  It  was  burnt  In  1613,  rebuilt,  and 
finally  pulled  down  and  its  site  bntlt  over  in  i6*t.  Its  name  was 
derived  from  lis  sign  of  Atlas  supporting  the  globe.  Near  it  were 
two  leas  Important  theatres,  "  The  Rose/'  opened  in  1592  by  Hens- 
low*,  and  "The  Swan,"  opened  in  1598  and  probably  owned  also 
by  Hemdnwe ;  like  the  Globe,  It  was  an  octagonal  wood-and- 
planter  building. 

The  "  Black  friars"  theatre,  another  of  the  Burbages'  ventures, 
wa*  built  in  1596  (not  1576,  as  stated  by  Collier,  Hid  of  Dramatic.  I 
Retry  and  Anntiit  qf  the  Stage,  new  ed.,  187V,  vol.  1.  p.  287),  near 
tie  old  Dominican  friary.  The  "  Fortune"  theatre  was  built  by 
Kdward  Alleyn,  the  great  rival  of  the  Burbage*.  In  I599-I6I0.  at 
» total  cost.  Including  the  site  of  £1320  [tMIVJO).  It  stood  be- 
tween Whltecroas  Street  aud  (folding  Lane.  It  existed  as  late  aa 
1M9,  when  a  drawing  of  it  was  given  by  Wilkinson  ( Ijtmdma  IUus- 
fntfo,  1SW).  The  "Red  Bull"  theatre  was  probably  originally 
the  galleried  court  of  an  inn.  which  was  adapted  for  dramatic 
purposes  towards  the  close  of  Kllzabeth's  reign.  Other  early 
theatres  were  the  "  Hope  "  or  "  Paris  Garden "  theatre,  the 
"  Whitefriara"  and  "Salisbury  Court"  theatres,  and  the  "  New- 
tagton"  theatre.  A  curious  panoramic  view  of  London,  engraved 
by  Visscher  In  1616,  shows  the  Globe,  the  Hope,  and  the  Swan 
ibeatrea. 

The  plan  of  the  first  English  theatres  appears  to  have  had  no 
connection  with  those  of  classical  times,  aa  was  the  casein  Italy: 
it  was  evidently  produced  in  an  almost  accidental  way  by  the 
early  custom  of  erecting  a  temporary  platform  or  stage  in  the 
otddle  of  the  open  courtyard  of  an  inn.  in  which  the  galleries 
all  around  the  court  formed  boxes  for  the  chief  spectators,  while 
the  poorer  part  of  the  audience  stood  in  the  court  on  all  sides  of 
the  central  stage.  Something  similar  to  this  arrangement,  un- 
stable though  it  now  seems,  was  reproduced  even  in  buildings, 
•Qcb  as  the  Globe,  the  Kortune,  and  the  Swan,  which  were  spe- 1 
dally  designed  for  the  drama.  In  these  and  other  early  theatres 
there  was  a  central  platform  for  the  stage,  surrounded  by  seats 
ncept  on  one  side,  where  there  was  a  '  green-room  "  or  "tlro- 
Tn$e  hnw*e  "  The  upper  galleries  or  boxes  completely  sur- ! 
rounded  Uie  stage,  even  the  space  over  the  green-room  being 
"cupted  by  boxes.  This  being  the  arrangement.  It  is  easy  to  see 
why  the  octagonal  plan  was  selected  In  most  cases,  though  not 
m  ail,— the  Fortune  theatre,  for  example,  was  square.  An  inter- 
«»tlng  ipeclfleatton  and  contract  for  the  building  of  the  Fortune 
theatre  la  printed  by  Halll  well-Phllllpps  (op.  ctt.  infra,  p.  164).  In 
ill  In  detail*  the  Fortune  Is  specified  to  be  like  the  Globe,  except 
that  it  Is  to  be  square  In  plan,  and  with  timbersof  heavier  scant- 
ing. The  walls  are  to  be  of  wood  and  plaster,  the  roof  tiled,  with 
lead  gutters,  the  stage  of  oak,  with  a  " shadow"  or  cover  over  it. 
ra-no' 


centuries  a  favorite  kind  of  theatrical 
was  in  the  form  of  ''masques,"  with  processions  of 
grotesquely  attired  actors  and  temporary  scenic  effects 
of  great  splendor  and  mechanical  ingenuity.  In  the 
reigns  of  James  I.  and  Charles  I.,  Ben  Jonson  and  the 
architect  Inigo  Jones  worked  together  in  the  produc- 
tion of  these  "masques,"  Jonson  writing  the  words 
and  Inigo  Jones  devising  the  scenic  effects,  the  latter 
being  very  costly  ami  complicated,  with  gorgeous 
buildings,  landscapes,  and  clouds  or  mountains,  which 
open  to  display  mimic  deities,  thrown  into  relief  by 
colored  lights.  These  masques  were  a  form  of  opera,  in 
which  Ben  Jonson's  words  were  set  to  music.  Ben 
Jonson  received  no  more  for  his  libretto  than  Inigo 
Jones  did  for  hisscenic  devices,  and  was  not  unnaturally 
annoyed  at  the  secondary  place  which  he  was  made  to 
occupy;  he  therefore  revenged  himself  by  writing  severe 
satires  on  Inigo  Jones  and  the  system  which  placed 
the  literary  and  mechanical  parts  of  the  opera  on  the 
same  footing.  In  an  autograph  MS.  which  still  exists 
this  satirical  line  occurs —  Painting  and  carpentry  are 
the  soul  of  masque  "  (see  Cunningham,  Life  of  Jnian 
Jone»,  London,  1848). 

In  Italy,  during  the  16th  century,  the  drama  occu- 
pied a  more  important  position,  and  several  theatres 
were  erected,  professedly  on  the  model  of  the  classic 
theatre  of  Vitruvius.  One  of  these,  the  Teatro  Olini- 
pico  at  Vioenza,  still  exists  :  it  was  designed  by  Pal- 
ladio,  but  was  not  completed  till  1584,  four  years  after 
his  death.  It  has  an  architectural  scena,  with  various 
orders  of  columns,  rows  of  statues  in  niches,  and  the 
three  doors  of  the  classic  theatre,  but  the  whole  is 
painted  with  strong  perspective  effects  which  are  very 
unclassical  in  spirit.  Scaiuozii,  Palladio's  pupil,  who 
completed  the  Teatro  Olimpico.  built  another  pseudo- 
classical  theatre  in  1588  at  Sabbionetta  for  the  duke 
Vespasiano  Gonzaga,  but  this  does  not  now  exist. 

In  France  the  miracle  play  developed  into  the  secular 
drama  rather  earlier  than  in  England.  In  the  reign 
of  Louis  XL,  about  1467,  the  "Brothers  of  the  Pas- 
sion "  had  a  theatre  which  was  partly  religious  and 
partly  satirical.  In  the  16th  century  Catherine  de' 
Medici  is  Baid  to  have  spent  incredible  sums  on  the 
dresses  and  scenery  for  the  representation  of  the  Italian 
ballet;  and  in  the  middle  of  the  17th  century  the 
regular  opera  was  introduced  at  Paris. 

At  the  end  of  the  1 8th  century  the  theatres  of  San 
Carlo  at  Naples,  La  Scala  at  Milan,  and  La  Fcnicc  at 
Venice  were  the  finest  in  Europe  ;  all  these  have  been 
rebuilt  in  the  present  century,  but  have  been  eclipsed 
by  the  theatres  of  Paris,  St.  Petersburg,  and  other 
capitals,  both  in  size  and  architectural  splendor. 

In  the  modern  theatre  the  auditorium  has  changed  com- 
paratively little,  except  that  the  stalls  have  gradually  en- 
croached upon  and  almost  absorbed  the  pit.  The  arrange- 
ment of  the  boxes,  stalls,  balcony,  aud  gallery  are  too  well 
known  to  need  description.  Few  people  have,  however, 
any  notion  of  the  im 


it  may  appear  deeper  than  it  really  is  by  diminishing  the 
foreshortening.4    Its  extent  behind  the  i 


of  scenery  is  usually  quite  as  great  as  that  which  the  audi- 
ence sees.  In  addition  to  this  extension  of  the  visible  stage 
there  are  three  other  enormous  spaces  filled  with  the  ma- 
chinery u>  work  the  scenery. 

(1)  Of  these  the  first  consists  of  the  "  wiuga"  (Fr.  eon- 
Interior  ts  given  In  a  collection  of  plays  edited  by  Ktrkman  In 
1672. 

Much  valuable  Information  about  the  early  theatres  of  London 
la  given  by  Wilkinson,  Umdina  llludrata  (1819),  In  which  are  en- 
gravings of  some  of  them.  See  also  Collier,  i/tsf.  of  Dramatic 
pnetryAXW;  Halllwell-Phtllipns.  Life  of  Shakcspenr e,  1883;  Malone. 
Hidory  of  the  Staoe,  1790.  republished  by  Boswell  In  1821;  the  pub- 
Urations  of  the  New  Shakespeare  Society:  the  Ninth  Report  of 
the  Historical  MSS.  Commission  :  and  a  series  of  articles  on  early 
London  theatres,  by  T.  F.  Ordish.  in  The  Antiquary,  vols.  xi..  xll.. 
and  xlv..  1885-86. 
»  This  device  was  practiced  bythemedla-val  architects  In  moi<t 


"d  the  "  tireynge-howse  "  to  have  glased  windows.  Two  sorta  European  countries,  who  frequently  made  the  floor  of  cathedrals 
or  taxes  are  mentioned,  via.,  "  gentlemen"*  roomes"  and  "  twoo-  and  other  large  churches  to  slope  upwards  from  west  to  east. 
t»nnle  roomes."  A  woodcut  ahowlng  this  arrangement  of  the  sometimes  as  much  as  from  two  to  three  feet. 
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*).  *  series  of  chambers  or  platform*  on  each  tide  of  the 
stage,  arranged  many  stories  high,  and  reaching  to  more 
than  double  the  height  of  the  proscenium. 

(2)  The  "dock"  or  under-space  (Fr.  denmt),  extending 
under  the  whole  area  of  the  stage  floor,  and  about  equal  iu 
height  to  the  proscenium,  is  divided  into  three  or  four 
stories  by  successive  floors,  and  contain*  long  rows  of  im- 
mense windlasses  ( Fr.  grU)  for  raising  and  loweringscenery, 
and  also  an  elaborate  arrangement  of  lifta  by  which  actors 
can  suddenly  appear  or  vanish  through  the  stage  floor.  A 
very  ingenious  device  called  the  "star  trap."  invented  by 
an  English  mechanician  (Fr.  trappt  Angfaim),  allows  an 
actor  to  vanish  through  the  floor  without  any  opening  in  it 
being  visible.  This  is  done  by  making  the  trap  door  of  thin 
boards  (something  like  a  Venetian  blind)  fixed  on  to  flexi- 
ble bands  of  steel ;  the  weight  of  the  actor  makes  these 
open  in  the  middle  and  let  him  through,  while  the  steel 
springs  close  the  opening  as  soon  as  they  are  released.  The 
whole  movement  is  so  rapid  that  the  actor  seems  to  sink 
through  the  solid  floor.1  In  all  mechanical  appliances  for 
theatrical  purposes  England  is  far  ahead  of  other  countries, 
many  of  which  have  adopted  English  methods. 

(3)  The  third  space,  and  the  largest  of  all,  is  that  above 
the  proscenium— the  "  flies  "  (Fr.  dettu  or  riser*),  extend- 
ing over  the  wholo  of  the  stage,  and  reaching  sometimes  to 
nearly  double  the  height  of  the  proscenium.  This  also  is 
divided  into  many  floors,  and  coutains  rows  of  great  wind- 
lasses, by  which  scenery  can  be  hoisted  up  out  of  sight, 
without  folding  or  bending  it.  All  these  throe  part*  of  the 
building  are  filled  with  a  complicated  but  most  orderly 
series  of  ropes,  lifts,  and  machinery  of  every  sort,  of  which 
it  is  impossible  here  to  give  a  detailed  description. 

The  old  method  of  fixing  scenery  was  to  slide  it  in  two 
halves  from  the  wings  in  grooves  formed  in  the  stage  floor: 
these  are  no  longer  used,  as  much  more  realistic  effects  can 
be  gained  by  supporting  scenery  from  the  top,  or  by  build- 
ing it  up  with  supports  of  its  own,  so  that,  instead  of  a 
series  of  painted  planes  set  parallel  to  the  stage  front,  cas- 
tles, cathedrals,  or  even  whole  streets,  are  actually  built 
upon  the  stage,  and  give  striking  effect*  of  real  perspec- 
tive. 

A  rapidly  growing  tendency  now  exists  to  increase  the 
mechanical  perfection  of  the  theatre.    The  extended  use  of 


Pro.  4.— Plan  of  the  Grand  Opera  House  In  Paris :  '200  feet  to 
the  inch.  A,  Auditory.  B,  Stage.  C.Urand  Staircase.  D.tireat 
Saloon.  E,  Royal  Entrance.   F,  Green-room. 

iron  instead  of  wood  for  the  stage  floor  and  the  various  ma- 
chines has  been  a  great  gain  in  spaco  and  rapidity  of  work- 
ing. It  is  now  considered  a  great  object  to  drop  the  cur- 
tain as  seldom  as  possible,  and  even  the  Grand  Opera  House 
of  Paris  is  now  left  fur  behind  in  the  modern  competition 
for  mechanical  perfection,1  though  from  an  architectural 
point  of  view  it  is  the  most  magnificent  and  costly  of  all 
existing  buildings  of  it*  kind.    See  Fig  4. 

The  latest  improvement  to  prevent  delay  between  the 
scene*  has  been  introduced  in  the  Madison  Square  theatre 
in  New  York  city,  which  has  two  stages,  one  above  the 
"♦»<■•-    During  the  «  '  »»■  ' 


mainly  on  account  of  I 


1  Other  varieties  of  this,  such  as  the  "  vampire  trap,"  allow  an 
actor  to  vanish  through  an  apparently  solid  wall. 
•In  1M3M.  Beyers  »<jiird  was  refused  at  the  Paris  Opera  House 
f  the  absence  of  the  necessary  mechanical 


floor  is  being  prepared  in  the  under-space,  with  all  III 
scenery  fixed,  and  when  the  curtain  falls  the  first  stags 
rise*  into  the  upper  regions  and  the  second  floor  goes  up  U 
take  iu  place.  These  floors  are  accurately  balanced  by 
heavy  counterpoise  weight*,  so  that  the  whole  of 


skill,  and  are  often  devised  with  very  high  artistic  talent 
Unhappily  much  danger  and  suffering  have  often  to  be  un- 
dergone by  the  women  who  act  the  part  of  fairies  and  the 
like,  suspended  high  in  the  air  by  almost  invisible  supports, 
and  by  the  young  children  who  have  to  squeese  themselves 
into  pasteboard  shells  representing  insects  or  reptiles. 

In  addition  to  the  above-mentioned  parts  of  the  theatre, 
which  are  reserved  for  the  mechanical  working  of  the  per- 
formance, much  space  is  occupied  by  the  "  green-room "  far 
the  actors,  and  rows  of  dressing-rooms.  An  immense  dral 
of  storage  room  is  also  required,  and  some  of  the  Parisian 
theatres  have  large  magazines  for  this  purpose  in  the  sub- 
urbs. In  many  cases  also  the  atelier  for  the 
is  far  removed  from  the  theatre,  aud  thus  fa 


Fin.  5  —Plan  of  Drury  Lane  Theatre :  100  feet  to  the  Inch.  A, 
Stage.  B,  Saloon  between  the  Chief  Staircases.  C,  Entrance  BaU. 


Fig.  5  shows 
respect*  ths 


pSSSSSS'SSt  Si- 
te- the  aid  of  this  bnmck 


and  lighting  for  the  work  can  be  provided, 
the  plan  of  the  Drury  Lane  theatre,  in 
beat  arranged  in  London. 

The  painting  of  theatrical  scenery  hss  frequently  been 
the  work  of  artists  of  very  high  talent,  such  as  Baptise!  in 
Rome,  Watteau,  Boucher,  and  Servandoni  in 
Stan  field  in  England.  Paintings  of  very  high  i 
and  wonderfully  decorative  efft 
atrical  purposes,  especially  in 
laud*  In  England  especially 
quarian  knowledge  are  brought 
of  art  The  landscapes  in  particular  are 
of  great  beauty,  and  very  beautiful  effects  of  I 
with  trees  and  mountains  reflected  in  the  water  are  got  by 
setting  great  sheets  of  plate  glass  over  the  stage  floor, 
slightly  inclined,  so  that  a  real  reflection  is  thrown  by  the 
landscape  painted  on  the  scene  behind.  Another  ingenious 
device,  used  by  Wagner  at  Baireuth  and  also  in  England 
for  magical  scenes,  was  to  form  a  thin  and  semi-trans 
curtain  of  vapor,  which  was  sent  up  by  a  perforated  i 
pine  concealed  in  a  groove  in  the  stage. 

The  various  methods  of  lighting  used  are  an  important 
item  in  the  production  of  striking  effects.  The  old  system 
of  a  row  of  "  foot-lights,"  with  their  unpleasant  upward 
shadow,  is  now  almost  obsolete.  Dtp  candle*  were  ased  till 
1720,  when  moulded  candle*  were  introduced  into  French 
theatres.  The  next  improvement  ws*  the  lamp  of  M.  Ar- 
gand,  with  its  circular  wick.  In  1822  gas  was  first  used  is 
a  Parisian  theatre,  next  came  the  oxyhydrogen  lime  light, 
used  for  special  effects,  and  now  electric  lighting  is  rapidly 
superseding  all  other  kinds. 

The  old  way  of  producing  lightning  was  to  blow  lycopo- 

*  Scene  paintings  are  usually  executed  In  distemper,  frequently 
In  an  atelier  formed  in  the  roof  a  theatre;  theartlst  partly  works 
with  his  canvas  laid  upon  the  floor,  or.  where  space  allow*,  thj 
painting  Is  hung  sgalust  a  wall  and  the  artist  works  from  a  scaf- 
fold, with  tiers  of  boarding  arranged  so  that  he  can  reach  tosaj 
part  of  the  great  sr~ 
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diuro  or  powdered  resin  with  belli)  wi  through  a  flame,  and 
thia  is  still  nied  in  realistic  effecta  of  conflagrations.  More 
eoVtive  lightuing  ia  now  made  by  flashing  the  electric 
lijbt  behind  a  scene  painted  with  clouds,  in  which  a  zigzag 
aperture  has  been  cut  ont  and  filled  with  a  transparent 
sobsttnce.  Thunder  ia  made  by  shaking  large  sheets  of 
irao,  by  rolling  cannon  balls  above  the  ceiling  of  the  audi- 
torium, and  by  clapping  together  a  series  of  planka  strung 
together  on  two  ropes.  Wind  is  imitated  by  a  machine 
with  a  cogged  cylinder,  which  revolves  against  coarse  cloth 
tightly  stretched.  The  sound  of  rain  is  produced  by  shak- 
ing parched  peas  in  a  metal  cylinder. 
The  orchestra  is  now  usually  arranged  either  below  or 


shore  the  proscenium,  so  that  the  musicians  are  not  visi- 
ble. The  prompter  is  placed  at  one  side,  in  the 


UL 12, 11  ("  De  FeriU")  is  a  constitution  of  Leo  and  Authe- 
mi  us  forbidding 
Di^st  (Hi.  21  ■ 
in 


eeorentional  costumes,  made  of  cheap  stuff,  w. 
each  part,  with  but  little  regard  to  historical 
Armor  and  weapons  were  made  of  pasteboard  c 


foil,  and  stage  jewelry  was"  made  of  small  cup-like 
pieces  of  tin  formed  with  many  facets.  Now,  however,  no 
trouble  or  expense  is  spared  to  get  the  costumes  and  vari- 
ous properties  arch*ologically  correct ;  real  jewels  and  the 
nebwt  staffs  are  often  used  for  the  dresses,  as  well  as  real 
furniture  of  the  most  costly  sort  for  the  furnishing  of  the 
•ceoic  rooms.  As  much  as  £20,000  ($87,200)  is  sometimes 
•pent  before  the  play  can  be  presented.  All  this  splendor 
sad  realism  is  very  hostile  to  the  true  interest  of  the 
drama;  magnificent  scenery  and  costly  accessories  are  ex- 
pected by  the  audience,  rather  than  good  acting.  In  some 
scenes,  such  as  the  ball  in  the  first  act  of  Romeo  and  Juliet, 
as  recently  represented  at  the  Lyceum,  the  words  and  act- 
ing of  the  chief  performers  were  almost  lost  in  the  general 
bustle  and  splendor  of  the  scene.  Frequently,  too,  the 
uoine  of  setting  up  some  elaborate  scene  behind  almost 
drowns  the  voices  of  the  actors  in  front  of  the  drop  scene. 

Another  serious  cause  of  the  present  low  state  of  acting 
in  England  is  tne  fact  that  a  popular  play  sometimes  runs 
tiT  several  hundred  nights  without  a  break,  thus  reducing 
the  performers  to  the  condition  of  machines.  The  modern 
ijslciu  of  expending  large  sums  on  dresses  and  decoration 
naturally  prevents  that  frequent  change  of  subject  which 
b  so  desirable,  and  which  in  France  is  provided  for  by  the 
roles  of  the  Theatre  Fraucais,  where  acting  of  a  very  high 
order  of  merit  still  survives. 

The  present  system,  aided  by  the  enormous  size  to  which 
London  has  unhappily  grown,  has  completely  changed  the 
character  of  the  audience.  Instead  of  an  audience  largely 
ctKuposed  of  habitat*,  who  by  their  constant  attendance  at 
the  theatre  had  gained  some  knowledge  of  what  acting 
sught  to  be,  and  were  prepared  to  show  their  disgust  at 
rUp-trap  or  ranting,  we  have  now  practically  a  fresh  and 
ignorant  audience  every  night,  who,  by  their  applause  of 
what  is  worst  and  their  coolness  to  real  refinement  of  act- 
ing, do  much  to  lower  the  dramatic  standard  and  demoral- 
ize the 


For  farther  Information  the  reader  Is  referred  to  Donnet.  The- 
*tm  <te  Pari*.  1821 ;  Salomons.  Omstructum  ctet  Thfdires,  Paris, 
1871 ;  Gamier,  Is  Souret  Opera  de  Paris,  1876-81  :  Coutant,  Prinri- 
taut  TkMrres  Moderns*.  Paris.  1870;  Moynet,  /.'.fttt*r*  du  ThMtrt, 
Park,  1874 ;  Pougin,  Mctumnairr  du  Thkitre,  Paris,  1K». 

(J.  H.  M  ) 

Law  Relating  to  Theatres. 

The  regulation  of  the  theatre  by  legislation  can  be 
traced  back  to  the  time  of  the  lower  empire,  in  which  it 
depended  almost  wholly  upon  constitutions  of  Theodosius 
and  Valentinlan,  incorporated  in  the  Theodosian  Code  (tit 
it.  5,  6,  7),  and  a  century  later  to  a  large  extent  adopted  by 
Justinian.  In  the  whole  of  this  law  there  ia  an  evident  at- 
tempt at  a  compromise  between  the  doctrines  of  Christianity 
and  the  old  Roman  love  of  public  spectacles  of  all  kinds. 
It  deals  leas  with  theatrical  representation! 
with  gladiatorial  contests  and  chariot  races.1 
•ian  Code  provided  that  the  sacrament*  were  not  to  be  ad 
ministered  to  actors  save  where  death  wa 
•oly  on  condition  that  the  calling  should  be 
ease  of  recovery.  Daughters  of  actors  were  not  to  Im?  forced 
to  go  on  the  stage,  provided  that  they  lived  an  honest  life. 
An  actress  was  to  be  allowed  to  quit  the  stage  in  order  to 

"XnTof  X^laVVhich 


has  been  mentioned  so  far  was  adopted  by  Justinian,  but 
what  follows  was  incorporated  in  Cod.  xi.  40  ".IK-  Spectac- 
ulis  etSceuicia"),  which  consists  entirely  of  extracts  from 
the  Theodosian  Code  of  a  very  miscellaneous  nature.  Pro- 
vision was  made  for  the  exhibition  of  public  games  and 
theatrical  spectacles  by  magistrates,  practically  confining 
them  to  exhibiting  in  their  own  cities.  Statues  of  actors 
were  not  to  be  placed  in  the  public  streets,  but  only  in  the 
proscenium  of  a  theatre.  A  governor  of  a  province  was  enti- 
tled to  take  the  money  raised  for  public  games  for  the  pur- 
pose of  repairing  the  city  walls,  provided  that  be  gave  secur- 
ity for  afterwards  celebrating  the  games  as  usual.    In  Cod. 

ution  of  Leo  and  A 

on  Sunday.  The 
all  who  acted  for  hire  ("omnes  propter 
)  as  infamous  persons,  and 
them  from  filling  public  offices.    A  mere 
to  perform,  not  fulfilled,  did  not,  however,  carry 
infamy  with  it.    By  the  51st  of  the  Xovelt*  actresses  could 
retire  from  the  stage  without  incurring  a  penalty,  even  if 
they  had  given  securities  or  taken  an  oath. 

In  England,  as  in  other  countries  of  western  Europe,  the- 
atrical legislation  was  of  comparatively  recent  introduc- 
tion. Such  legislation  was  unnecessary  as  long  as  the  the- 
atre was  under  the  control  of  the  church  and  actors  under 
its  protection  (see  Drama).  The  earliest  regulations 
were  therefore,  as  might  be  expected,  made  by  the  church 
rather  than  by  the  state.  The  ecclesiastical  ordinances 
were  directed  chiefly  against  the  desecration  of  churches, 
though  they  sometimes  extended  to  forbidding  attendance 
of  the  faithful  as  spectators  at  playa  of  a  harmless  kind.' 
Sacraments  and  Christian  burial  were  denied  by  the  canon 
law  to  actors,  whose  gains,  said  St.  Thomas,  were  acquired 
ex  turpi  causa.*  The  same  law  forbade  plays  to  be  acted  by 
the  clergy,  even  under  the  plea  of  custom,  as  in  Christmas 
week,  and  followed  the  Code  of  Justinian  in  enjoining  the 
clergy  not  to  consort  with  actors  or  be  present  at  plays  (see 
the  Decretal*  of  Gregory,  iii.  1, 12  and  15,  "  De  Vita  et  Hon- 
estate  Clericorum  ").  As  lately  as  1003  canon  Ixxxviii.  of 
the  canons  of  the  Church  of  England  enacted  that  church- 
wardens were  not  to  suffer  plays  in  churches,  chapels,  or 
churchyards. 

The  Reformation  marks  the  period  of  transition  from 
the  ecclesiastical  to  the  non-ecclesiastical  authority  over 
the  drama.  Precautions  began  to  be  taken  by  the  crown 
and  the  legislature  against  the  acting  of  unauthorized 
plays,  by  unauthorized  persons,  and  in  unauthorized  places, 
and  the  acting  of  plays  objectionable  to  the  Government  on 
political  or  other  grounds.  The  protection  of  the  church 
being  withdrawn,  persons  not  enrolled  in  a  fixed  company 
or  in  possession  of  a  license  from  the  crown  or  justices  were 
liable  to  severe  penalties  as  vagrants.  The  history  of  the 
legislation  on  this  subject  is  very  curious.  An  Act  of  the 
year  1572  (14  Eliz.  c.  5)  enacted  that  "all  fencers,  bear- 
wards,  common  players  of  interludes,  and  minstrels  (not 
belonging  to  any  baron  of  this  realm,  or  to  any  other  hon- 
orable person  of  greater  degree),"  wandering  abroad  with- 
out the  license  of  two  justices  at  the  least,  were  subject 
"to  be  grievously  whipped  and  burned  through  the  gristle 
of  the  right  ear  with  a  hot  iron  of  the  compass  of  an  inch 
about."  This  statute  was  superseded  by  39  Eliz.  c.  4,  under 
which  the  punishment  of  the  strolling  player  is  less  severe, 
and  there  is  no  mention  of  justices.  The  jurisdiction  of 
justices  over  the  theatre  d isappears  from  legislation  from 
that  time  until  1788.  In  39  Eliz.  c.  4,  there  is  a  remark- 
able exception  in  favor  of  persons  licensed  by  Dutton  of 
Dutton  in  Cheshire,  in  accordance  with  his  claim  to  liberty 
and  jurisdiction  in  Cheshire  and  Chester,  established  in 
favor  of  bis  ancestor  by  proceedings  in  qno  warranto  in  1499. 
The  stricter  wording  of  this  Act  as  to  the  license  seems  to 
show  that  the  license  bad  been  abused,  perhaps  that  in 
some  cases  privileges  had  been  assumed  without  authority. 
In  14  Eliz.  c.  5  the  privileges  of  a  player  attached  by  ser- 
vice of  a  noble  or  license  from  justices,  in  the  later  Act 
only  by  service  of  a  noble,  and  this  was  to  be  attested 
under  his  hand  and  arms.  The  spirit  of  the  Acts  of  Eliza- 
beth frequently  appears  in  later  legislation,  and  the  unau- 
thorized player  was  a  vagabond  as  lately  as  the  Vagrant 
Act  of  1744,  which  was  law  till  1*24.  He  is  not  named  in 
the  Vagrant  Act  of  1824.  The  Theatre  Act  of  1737  nar- 
rowed the  definition  of  a  player  of  interludes,  for  the  pur- 


.'  Tbe  word  ludi 

dramatic  perfor 


to  include,  sometimes  to  ex- 
Its  meaning  In  a  particular  in- 


pose  of  punishment  as  a  vagabond,  to 

*  A  large  number  of  such  ordinances  will  be  found  cited  In 
Prynne,  Hiitriomastix ;  Bo-wuel,  Harime*  ei  Heftrrions  mtr  la  Cxml- 
die;  Mariana.  De  Speetacutis ;  Smith,  Dictionary  oj  Christum  An- 
timtitte*.  arts.  "  Actors"  and  "  Theatres." 

•  For  this  reason  It  appears  to  have  been  the  custom  In  Ft 
married  under  the  name  of  musicians.  See 


de  la  Revolution  francaUe,  vol.  vl.  p.  881.  The  dif- 
ficulties attending  the  funeral  of  Mouere  (o.r.)  are  well  known. 
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interlude*,  etc..  in  a  place  where  he  had  no  legal  settle- 
ment. 

Before  the  Restoration  there  were  privileged  places  as 
well  as  privileged  persona,  eg.,  the  court,  the  universities, 
and  the  inna  of  court.  With  the  Restoration  privilege 
became  practically  confined  to  the  theatres  in  the  possession 
of  those  compauios  (or  their  representatives)  established 
by  the  letters  patent  of  Charles  II.  in  1602  (see  Drama). 
In  spite  of  the  patents  other  and  unprivileged  theatres 
gradually  arose.  In  1735,  Sir  John  Barnard  introduced 
a  bill  "to  restrain  the  number  of  playhouses  for  playing 
of  interludes,  and  for  the  better  regulation  of  common 
players."  On  Walpole's  wishing  to  add  a  clause  giving 
parliamentary  sanction  to  the  jurisdiction  of  the  lord 
chamberlain,  the  mover  withdrew  the  bill.  In  1737  Wal- 
pole  introduced  a  bill  of  his  own  for  the  same  purpose, 
there  being  then  six  theatres  in  London.  The  immediate 
cause  of  the  bill  is  said  to  have  been  the  production  of  a 
political  extravaganza  of  Fielding's,  Tke  Golden  Rump.  The 
bill  passed,  and  the  Act  of  10  Geo.  II.  c.  28  regulated  the 
theatre  for  more  thau  a  century.  Its  effect  was  to  make  it 
impossible  to  establish  any  theatre  except  in  the  city  of 
Westminster,  and  in  places  where  the  kiug  should  in  per- 
son reside,  and  during  such  residence  only.  The  Act  did 
not  confine  the  prerogative  within  the  city  of  Westminster, 
but  as  a  matter  of  policy  it  was  not  exercised  in  favor  of 
the  non-privileged  theatres,  except  those  where  the  "  legiti- 
mate drama"  was  not  performed.  The  legitimate  drama 
was  thus  confined  to  Covent  Garden,  Drury  Lane,  and  the 
Haymarket  from  1737  to  1843.  In  the  provinces  patent 
theatres  were  established  at  Bath  by  8  Geo.  III.  c.  10.  at 
Liverpool  by  11  Geo.  III.  c  16,  and  at  Bristol  by  18  Geo. 
III.  c.  8,  the  Act  of  1737  being  in  each  case  repealed  pro 
taato.  The  acting  of  plays  at  the  universities  was  forbid- 
den by  10  Geo.  II.  c  19.  It  is  not  a  little  remarkable  that 
the  universities,  once  possessing  unusual  dramatic  privi- 
leges, should  not  only  have  lost  those  privileges,  but  have 
in  addition  become  subject  to  special  disabilities.  The  re- 
strictions upon  the  drama  were  found  very  inconvenient  in 
t  he  large  towns,  especially  in  those  which  did  not  possess 
patent  theatres.  In  one  direction  the  difficulty  was  met 
by  the  lord  chamberlain  granting  annual  licenses  for  per- 
formances of  operas,  pantomimes,  and  other  spectacles  not 
regarded  as  legitimate  drama.  In  another  direction  relief 
was  given  by  tho  Act  of  1788  (28  Geo.  III.  c.  30),  under 
which  licenses  for  occasional  performances  might  be  granted 
in  general  or  quarter  sessions  for  a  period  of  not 
sixty  days.  The  rights  of  patent  theatres  wen 
by  the  prohibition  to  grant  such  a  license  to  any  1 
within  8  miles  of  a  patent  theatre.  During  this  period 
( 1737-1843)  there  were  several  decisions  of  the  courts  which 
confirmed  the  operation  of  the  Act  of  1737  as  creating  a 
monopoly.  The  exclusive  rights  of  the  patent  theatres 
were  also  recognized  in  the  Music  Hall  Act  of  1752.  and  in 
private  Acts  dealing  with  Covent  Garden  and  Drury  Lane, 
and  regulating  the  rights  of  parties,  the  application  of 
charitable  funds,  etc.  (see  16  Geo.  III.  cc.  13,  31 ;  50  Geo. 
III.  c.  ccxiv ;  52  Geo.  III.  c.  xix  ;  1  Geo.  IV.  c.  lx.).  The 
results  of  theatrical  monopoly  were  beneficial  neither  to 
the  public  nor  to  the  monopolists  themselves.  In  1832  a 
select  committee  of  the  House  of  Commons  recommended 
the  legal  recognition  of  "stage-right"  and  the  abolition  of 
theatrical  monopoly.  The  recommendations  of  the  report 
as  to  stage-right  were  carried  ont  immediately  by  Bulwer 
Ly  turn's  Act,  3  and  4  Will.  IV.  c.  15  (see  Copyright).  But 
it  was  not  till  1843  that  the  present  Theatre  Act,  6  and  7 
Vict.  c.  68,  was  passed,  a  previous  bill  on  the  same  lines 
having  been  rejected  by  the  House  of  Lords.  The  Act  of 
1H43  inaugurated  a  more  liberal  policy,  and  there  is  now 
complete  "free  trade"  in  theatres,  subject  to  the  conditions 
imposed  by  tho  Act.  The  growth  of  theatres  since  that 
time  has  been  enormous.  In  1885  there  were  forty-six 
licensed  under  the  Act  in  London,  Liverpool  coming  next 
with  ten.  Nor  does  the  extension  seem  to  have  been  at- 
tended with  the  social  dangers  anticipated  by  some  of  the 
witnesses*  before  the  committee  of  1832. 

Tlie  suppression  of  objectionable  plays  was  the  ground 
of  many  early  statutes  and  proclamations.  While  the  re- 
ligious drama  was  dying  out,  the  theatre  was  uped  as  a 
vehicle  for  enforcing  religious  and  political  views  not 
always  as  orthodox  as  those  of  a  miracle  play.  Thus  the 
Act  of  34  and  35  Hen.  VIII.  c.  1  made  it  criminal  to  play 
in  an  interlude  contrary  to  the  orthodox  faith  declared,  or 
to  be  declared,  by  that  monarch.  Profanity  in  theatres 
seems  to  have  been  a  crying  evil  of  the  time.  The  flTst 
business  of  the  Government  of  Edward  VI.  wan  to  pass  an 
Act  reciting  that  the  most  holy  and  blessed  sacrament  was 
named  in  plays  by  such  vile  and  unseemly  words  as  Chris- 
tian ears  did  abhor  to  hear  rehearsed,  and  inflicting  fine 
and  imprisonment  upon  any  person  advisedly  contemning, 


despising,  or  reviling  the  said  most  blessed  sacrament (1 
Edw.  VI.  el).  A  proclamation  of  the  same  king  in  1549 
forbade  the  acting  of  interludes  in  English  on  account  of 
their  dealing  with  sacred  subjects.  In  1556  the  council 
called  attention  to  certain  lewd  persons  in  the  livery  of 
Sir  F.  Leke  representing  plays  and  interludes  reflect 
upon  the  queen  and  her  consort  and  the  formalities  of  tke 
mass.  Tho  same  qneen  forbade  the  recurrence  of  such  s 
representation  as  the  mask  given  by  Sir  Thomas  Pope  is 
honor  of  the  princess  Elizabeth  at  Hatfield,  for  she  mis- 
liked  these  follies,"  By  the  Act  of  Uniformity,  1  Elixe. 
2,  it  Was  made  an  offence  punishable  by  a  fine  or  a  huudrtd 
marks  to  speak  anything  in  the  derogation,  depraving,  or 
despising  of  the  Book  of  Common  Prayer  in  any  interlude 
or  plays.  In  1606  "  An  Act  to  restrain  the  Abases  of 
Players  "  made  it  an  offence  punishable  by  a  fine  of  £10  to 
jestingly  or  profanely  speak  or  use  certain  sacred  names  in 
any  stage  play,  interlude,  show,  may-game,  or  pageant  (3 
Jac.  I.  c  21).  In  consequence  of  the  appearance  of  player* 
in  the  characters  of  the  king  of  Spain  and  Gondomsr,  an 
ordinance  of  James  I.  forbade  the  representation  on  the 
stage  of  any  living  Christian  king.  The  star  chamber  in 
1614  fined  Sir  John  Yorke  for  representing  a  Catholic 
drama  in  his  house.  The  first  Act  of  the  reign  of  Charles 
I.  forbade  acting  on  Sunday  (see  Sunp  w).  Puritan  oj>po- 
sitlou  to  the  theatre  culminated  in  the  ordinance  of  the 
Long  Parliament  (see  vol.  vii.  p.  375).  After  the  Restora- 
tion there  are  few  royal  proclamations  or  ordinances,  the 
necessary  jurisdiction  being  exercised  almost  entirely  by 
parliament  and  the  lord  chamberlain.  One  of  the  few 
]s»st-Restoration  royal  proclamations  is  that  of  February 
25.  1665,  restraining  any  but  the  company  of  tbe  Duke  of 
York's  theatre  from  entering  at  the  attiring  house  of  tbe 
theatre. 

Preventive  censorship  of  the  drama  by  an  officer  of  *Ute 
dates  from  the  reign  of  Elizabeth,  and  iB  perhaps  the  only 
example  of  censorship  of  the  press  still  existing  in  the 
United  Kingdom  (see  Press  Laws).  Such  a  censorship  u 
not  unknown  in  other  countries,  and  it  seems  to  hsve  ex- 
isted even  In  republican  Rome,  if  oue  may  judge  from 
Horace's  line, 


The  master  of  the  revels  appears  to  have  been  the  < 

1545  to  1624,  when  he  was  superseded  by  the 
In  some  cases  the  supervision  was  pat 
into  commission.  Thus  with  Tilney.  the  master  of  the 
revels  in  1581,  were  associated  by  order  of  the  privy  coun- 
cil a  divine  and  a  statesman.  In  other  cases  it  was  dele- 
gated, as  to  Daniel  the  poet  by  warrant  in  1603.  The 
proposal  to  give  statutory  authority  to  the  jurisdiction  of 
the  lord  chamberlain  led,  as  has  been  already  nUtcd,  to  the 
withdrawal  of  Sir  John  Barnard's  hill  in  1735,  and  to  con- 
siderable debate  before  the  bill  of  1737  became  law.  Lord 
Chesterfield's  objection  to  the  bill  in  tho  House  of  Lord* 
was  not  unreasonable.  "  If  tho  players,"  said  he,  "are  to 
be  punished,  let  it  be  by  the  laws  of  their  country,  snd  sot 
by  the  will  of  an  irresponsible  despot."  The  discretion 
reposed  by  tbe  Acts  of  1737  and  1843  in  the  lord  chamber- 
lain has  been,  according  to  the  report  of  a  select  committee 
of  the  House  of  Commons  in  1866,  on  the  whole  wisely  ex- 
ercised. On  the  other  hand,  there  have  been  instance* 
where  perhaps  both  he  and  his  subordinate  officer,  the 
examiner  of  stage  plays,  have  been  somewhat  nice  in  tbeir 
objections.  Thus,  during  the  illness  of  George  III.,  pf 
Lear  was  inhibited.  George  Col  man,  when  examiner, 
showed  an  extraordinary  antipathy  to  such  words  a* 
"  heaven  "  or  "  angel."  The  lord  chamberlain's  power* 
are  still  occasionally  exerted  in  the  interests  of  public 
decency,  less  frequently  for  political  reasons.  Before  IMS 
tho  lord  chamberlain  appears  to  have  taken  into  considera- 
tion the  wants  of  the  neighborhood  before  granting  ■ 
license,  but  since  that  year  such  a  course  has  been  aban- 
doned. 

The  existing  law  of  theatres  is  mainly  statutory.  It  will 
be  convenient  to  treat  it  as  it  regards  the  building,  the 
performance,  and  the  licensing  of  the  building  and  of  the 
performance.  A  theatre  may  be  defined  with  sufficient 
accuracy  for  the  present  purpose  as  a  building  in  which  » 
stage  play  is  performed  for  hire.  It  will  be  seen  fretu  the 
following  sketch  of  the  law  that  there  are  a  considershle 
number  of  different  persons,  corporate  and  unincorportt^ 
with  jurisdiction  over  theatres.  A  consolidation  of  the 
law  seems  urgently  required,  and  the  placing  of  jurisdic- 
tion in  the  hands  of  a  central  authority  for  the  United 
Kingdom.     The  committee  of  1*W  recommended  the 


transfi 


to  the  lord  chamber! 


rulation  of  all 

places  of  amusement,  and  an  appeal  from  him  to  the  home 
secretary  in  certain  cases,  as  also  the  extension  of  his  so- 
thority  to  preventive  censorship  in  all  public  entertain- 
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merit*;  bat  do  legislation  resulted.  Several  bills  for  tbe 
amendment  of  the  law  have  been  recently  introduced,  but 
hitherto  without  success  in  the  face  of  more  burning  politi- 
es questions. 

Building—  A  theatre  (at  any  rate  to  make  it  such  a  build- 
ing at  can  be  licensed)  must  be  a  permanent  building,  not 
smers  tent  or  booth,  unless  when  licensed  by  justices  at  a 
lawful  fair  by  j  23  of  tbe  Act  of  1843.  It  must,  if  in  the 
metropolis,  conform  to  tbe  regulations  as  to  structure  con- 
tained in  tbe  Metropolitan  Building  Acts  and  the  Metropolis 
Management  Acta,  especially  the  Act  of  1878  (41  and  42 
Vict.  c.  32).  This  Act  makes  a  certificate  of  structural 
a tm**  from  the  Board  of  Works  necessary  as  a  condition 
t  for  license  in  the  case  of  all  theatres  of  a  super- 
a  of  not  less  than  500  square  feet  licensed  after  the 
passing  of  the  Act,  gives  power  to  the  board  in  certain  cases 
to  call  upon  proprietors  of  existing  theatres  to  remedy 
structural  defects,  and  enables  it  to  make  regulations  for 
protection  from  fire.  Such  regulations  were  wsued  by  the 
board  on  May  2,  1879.  As  to  theatres  in  provincial  towns, 
the  Towns  Improvemout  Act,  1847,  and  the  Public  Health 
Act,  1875,  confer  certain  limited  powers  over  the  building 
on  municipal  corporations  and  urban  sanitary  authorities. 
In  many  towns,  however,  the  structural  qualifications  of 
buildings  used  as  theatres  depend  upon  local  Acta  and  the 
by  laws  made  under  the  power*  of  such  Acts.  To  a  more 
limited  extent  tbe  rules  made  by  justices  may  enforce  cer- 
tain structural  requirements. 

Performance. — To  constitute  a  building  where  a  perform- 
ance takes  place  a  theatre,  the  performance  must  be  (a)  of 
s  stage  play,  and  (6)  for  hire,  (a)  By  |  23  of  the  Act  of 
1843  tbe  word  "  stage-play  "  includes  tragedy,  comedy,  farce, 
opera,  burletta,  interlude,  melodrama,  pantomime,  or  other 
entertainment  of  the  stage,  or  any  part  thereof.  The  two 
tests  of  a  stage  play  appear  to  be  the  excitement  of  emotion 
and  the  representation  of  action.  The  question  whether 
a  performance  is  a  stage  play  or  not  seenis  to  be  one  of  de- 
gree, and  one  rather  of  fact  than  of  law.  A  ballet  tVaefitm 
would  usually  be  a  stage  play,  but  it  would  be  otherwise 
with  a  ballet  divertissement.  ;  14  empowers  the  lord  chain- . 
berlain  to  forbid  tbe  acting  of  any  stage  play  in  Great 
Britain  whenever  he  may  be  of  opinion  that  it  Is  fitting  for 
the  preservation  of  good  manners,  decorum,  or  the  public 
peace  to  do  so.  \  15  imposes  a  penalty  of  £50  [$243]  on  any 
one  acting  or  presenting  a  play  or  part  of  a  play  after  such 
inhibition,  and  avoids  the  license  of  the  theatre  where  it 
appears.  Regulations  of  police  respecting  the  performance 
are  contained  in  2  and  3  Vict.  c.  47,  and  in  many  local  Acta,  i 
A  performance  may  also  be  proceeded  against  as  a  nuisance 
a!  common  law,  if,  for  instance,  it  be  contra  bono*  mores  or 
draw  together  a  great  concourse  of  vehicles,  or  if  so  much 
noise  be  beard  in  the  neighborhood  as  to  interfere  with  ■ 
the  ordinary  occupations  of  life.  Very  curious  instances 
of  proceedings  at  common  law  are  recorded.  In  1700  the 
|MM  jury  of  Middlesex  presented  the  two  playhouses  and 
alto  the  bear-garden  on  Bankside  (the  "  Paris  garden  "  of 
Hntrf  VIII.,  act  v.  sc.  3)  as  riotous  and  disorderly  nui- 
Mo.cc*.  In  1819  certain  players  were  prosecuted  and  con- 
victed before  the  court  of  great  sessions  of  Wales  for  acting 
indecent  open-air  interludes  at  Berriew,  in  Montgomery- 
shire. Performances  on  Sunday,  Good  Friday,  and  Christ- 
mas  day  are  illegal  (see  Sunday).  Regulations  as  to  the 
tale  of  intoxicating  liquors  during  the  performance  are 
made  by  the  Licensing  Acts  and  other  public  general  Acts, 
an  well  as  by  local  Acts  aud  rules  made  by  justices.  It  is 
frequently  a  condition  of  the  license  granted  to  provincial 
theatres  that  no  excisable  liquors  shall  be  sold  or  consumed 
on  the  premises.  The  Children's  Dangerous  Performances 
Act.  1879  (42  and  43  Vict.  c.  34),  forbids  under  a  penalty  of 
£10  [$48.60]  any  public  exhibition  or  performance  whereby 
tbe  life  or  limbs  of  a  child  nnder  the  age  of  fourteen  shall 
he  endangered.  It  also  makes  the  employer  of  any  such 
child  indictable  fur  assault  where  an  accident  causing 
MtiuU  bodily  harm  has  happened  to  the  child,  and  enables 
the  court  on  conviction  of  the  employer  to  order  him  to 
pay  the  child  compensation  not  exceeding  £20  [$97.20]. 
ill  The  performance  must  be  for  hire.  {  16  of  the  Act  of 
>;  ■  makes  a  building  one  in  which  acting  for  hire  takes 
place,  not  only  where  money  is  taken  directly  or  indirectly, 
bat  also  where  the  purchase  of  any  article  is  a  condition 
of  admission,  and  where  a  play  is  performed  in-  a  place  in 
which  excisable  liquor  is  sold.  In  a  recent  case  of  Shelley 
r.  Bethell  (Law  Reports,  12  Queen's  Bench  Division,  11)  it 
wu  held  that  the  proprietor  of  a  private  theatre  was  liable 
to  penalties  under  the  Act,  though  he  lent  the  theatre  gra- 
tuitously, because  tickets  of  admiasion  were  sold  in  aid  of 
a  charity. 

Licensing  of  Building.-By  }  2  of  the  Act  of  1843  all  the- 
atres I  other  than  patent  theatres)  must  be  licensed.  By  \ 
'  no  license  is  to  be  granted  except  to  the  actual  and  re- 


sponsible manager,  who  is  to  be  bound  by  himself  and  two 
sureties  for  due  observance  of  rules  and  for  securing  pay- 
ment of  any  penalties  incurred.  The  metropolitan  theatres 
other  than  the  patent  theatres  (as  far  at  least  as  they  are 
included  in  the  boroughs  named  in  the  Act  of  1843)  are 
licensed  by  tbe  lord  chamberlain.  By  \  4  bis  fee  on  grant 
of  a  license  is  not  to  exceed  10s.  [$2.43]  for  each  month  for 
which  tbe  theatre  is  licensed.  The  lord  chamberlain  ap- 
pears to  have  no  power  to  make  suitable  rules  for  enforcing 
order  and  decency.  He  can.  however,  by  \  8,  suspend  a 
license  or  close  a  patent  theatre  where  any  riot  or  misbe- 
havior has  taken  place. 

Provincial  theatres  fall  under  three  different  licensing 
authorities.  The  lord  chamberlain  licenses  theatres  in 
Windsor  and  Brighton,  and  theatres  situated  in  the  places 
where  the  queen  occasionally  resides,  but  only  during  the 
time  of  such  occasional  residence  (\  3).  Theatres  at  Oxford 
and  Cambridge,  or  within  14  miles  thereof,  are  licensed  by 
tbe  justices  having  jurisdiction  therein,  but  before  any  such 
license  can  come  into  force  the  consent  of  tbe  chancellor 
or  vice-chancellor  must  be  giveu.  The  rules  made  by  tbe 
justices  for  tbe  management  of  the  theatre  are  subject  to 
the  approval  of  the  chancellor  or  vice-chancellor,  who  may 
also  impose  such  conditions  upon  the  license  as  he  thinks 
fit.  In  case  of  any  breach  of  the  rules  or  conditions,  he 
may  annul  the  license  (\  10).  All  other  provincial  theatres 
are  licensed  by  four  or  more  justices  at  a  specisl  session 
held  within  twenty-one  days  after  application  for  a  license 
shall  have  been  made  to  them  (f  5).  The  fee  is  not  to  ex- 
ceed 5s.  [$1£2]  for  each  month  for  which  the  theatre  is 
licensed  (\  6).  The  justices,  like  the  lord  chamberlain, 
appear  to  have  no  discretion  as  to  granting  a  license. 
Their  act  is  purely  ministerial  and  confined  to  ascertaining 
that  the  applicant  is  the  actual  and  responsible  manager, 
and  that  he  and  his  sureties  are  of  sufficient  substance  to 
provide  the  requisite  bonds.  '#9  gives  the  justices  author- 
ity to  make  at  the  special  session  suitable  rules  for  enforc- 
ing order  and  decency  at  the  theatres  licensed  by  them, 
and  of  rescinding  or  altering  such  rules  at  a  subsequent 
special  session.  It  also  gives  a  secretary  of  state  power  to 
rescind  or  alter  such  rules,  and  to  make  other  rules.  In 
case  of  riot  or  breach  of  the  rules,  the  justices  may  order 
the  theatre  to  be  closed,  and  it  thereupon  becomes  an  un- 
licensed house.  Penalties  are  imposed  by  the  Act  for  keep- 
ing or  acting  in  an  unlicensed  theatre,  and  for  producing 
or  acting  in  an  unlicensed  play. 

Licensing  Performance. — A  stage  play  must  be  duly  li- 
censed before  performance.  $  12  of  the  Act  of  1843  pre- 
scribes that  a  copy  of  every  new  play  and  of  every  addition 
t<>  nn  old  play,  and  of  every  new  prologue  or  epilogue  or 
addition  thereto  (such  copy  to  be  signed  by  the  master  or 
manager),  shall  be  sent  to  the  lord  chamberlain,  and,  if  the 
lord  chamberlain  does  not  forbid  it  within  seven  days,  it 
may  be  represented.  $  13  empowers  the  lord  clmmherlain 
to  fix  a  scale  of  fees  for  examination  ;  the  fee  is  now  two 
guineas  [$10.20]  for  a  play  of  three  or  more  acts,  one  guinea 
for  a  play  of  leas  than  three  acts.  All  plays  represented 
previously  to  the  act  are  held  to  be  licensed.  A  play  once 
licensed  is  licensed  once  for  all,  unless  the  license  be  re- 
voked under  jS  14.  The  examination  is  the  duty  of  a  special 
officer  of  the  lord  chamberlain's  department,  the  examiner 
of  stage  plays. 

Music  IlaUs. — Music  was  at  no  time  the  object  of  restric- 
tions as  severe  as  those  im posed  upon  the  drama.  The 
present  Music  Hall  Act  (25  Geo.  II.  c.  38)  was  passed  in 
1752,  probably  in  consequence  of  the  publication  in  1751 
of  Fielding's  Inquiry  into  the  Causes  of  the  late  Increase,  of 
Robbers.  It  is  remarkable  that  two  works  of  the  same 
writer  should  from  opposite  causes  have  led  to  both  theatre 
and  music  hall  legislation  of  lasting  importance.  The  Act 
was  originally  passed  for  a  term  of  three  years,  but  was 
made  perpetual  by  28  Geo.  II.  c.  19.  It  applies  only  to 
music  halls  within  20  miles  of  London  and  Westminster. 
Every  such  music  hall  must  be  licensed  at  the  Michaelmas 
quarter  sessions,  the  license  to  be  signified  under  the  hands 
and  seals  of  four  or  more  justices.  The  license  may  be 
granted  for  music  or  dancing  or  both.  Public  notice  of  the 
license  is  to  be  given  by  affixing  over  the  door  the  inscription 
"  Licensed  pursuant  to  Act  of  Parliament  of  the  twenty- 
fifth  of  King  George  the  Second."  The  penalty  for  keeping 
an  unlicensed  music  hall  is  £100  [$486].  Music  halls  be- 
yond the  radius  of  20  miles  from  Ixmdon  and  Westminster 
are  usually  governed  by  local  legislation,  which  in  most 
eases  follows,  mutatis  mutandis,  the  lines  of  tbe  Act  of  1752. 
Tbe  music  hall,  like  the  theatre,  must  generally  fulfil  cer- 
tain structural  requirements.  In  one  important  respect 
the  law  is  more  lenient  to  the  music  hall  than  to  tbe  the- 
atre. A  license  is  necessary  for  a  single  performance  of  a 
stage  play,  but  it  is  only  habitual  music  or  dancing  that 
requires  a  music  hall  license. 
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Scotland  —In  Scotland  the  theatre  has  always  exercised 
a  smaller  amount  of  influenoe  than  in  England,  and  there 
has  been  little  exclusively  Scotch  legislation  on  the  subject. 
An  Act  of  1555,  c  40,  discountenanced  certain  amusement* 
of  a  semi-theatrical  kind  by  enacting  that  no  one  was  to  be 
chosen  Robert  Hude  (tie),  Little  John,  abbot  of  Unreason, 
or  queen  of  May.  A  proclamation  of  James  VI.  in  1574, 
and  an  Act  of  1679,  c.  12,  followed  the  lines  of  English 
legislation  by  making  persons  using  unlawful  plays,  such 
as  jugglery  or  fast  and  loose,  punishable  as  vagabonds.  In 
1574  the  General  Assembly  claimed  to  license  plays,  and 
forbade  representations  on  Sunday.  As  in  England,  the 
licensing  power  seems  then  to  have  passed  from  the  church 
to  the  crown,  for  in  1599  James  VI.  licensed  a  theatre  at 
Edinburgh.  The  Act  1072,  c  21,  exempted  comedians  while 
upon  the  stage  from  the  sumptuary  provisions  of  the  Act 
respecting  apparet.  The  chamberlain  of  Scotland,  while 
such  an  office  existed,  appears  to  have  exercised  a  certain 
police  jurisdiction  over  theatres.  The  Theatre  Act  of  1843 
extends  to  Scotland,  as  did  also  the  previous  Act  of  1737. 

Ireland.— Theatrical  legislation,  as  far  as  it  went,  was 
based  upon  English  models.  Thus  ridicule  of  the  liturgy 
was  forbidden  by  2  Ells.  c.  2  (Ir.) ;  common  players  of  in- 
terludes  and  wandering  minstrels  were  deemed  vagabonds, 
10  and  11  Car.  I.  c.  4  (lr.).  In  1786  an  Act  was  passed  to 
enable  the  crown  to  grant  letters  patent  for  one  or  more 
theatres  in  Dublin  city  and  county,  26  Oeo.  III.  c  57  (Ir.). 
The  preamble  alleges  that  the  establishing  of  a  well- 
regulated  theatre  at  the  seat  of  government  will  be  pro- 
ductive of  public  advantage  and  tend  to  improve  the 
morals  of  the  people.  Exceptions  from  the  restrictions  of 
the  Act  were  made  in  favor  of  entertainments  for  the  benefit 
of  the  Dublin  lying-in  hospital  and  exhibitions  of  horse- 
manship or  puppet  shows. 

United  State*. — Public  entertainments,  dramatic  or  other- 
wise, are  usually  under  the  control  of  the  municipal  au- 
thorities. In  some  States,  such  as  New  York  and  Massa- 
chusetts, there  is  State  legislation,  requiring  places  of 

fublic  entertainment  to  bo  licensed  by  the  proper  authority, 
u  many  States  it  is  a  condition  of  the  license  that  intoxi- 
cating liquors  shall  not  be  sold  in  such  places.  Other 
conditions,  more  or  less  usual,  are  that  there  shall  lie  no 
Sunday  or  dangerous  performances,  that  acrobats  shall  be 
properly  protected,  and  that  female  waiters  shall  not  be 
employed.  Structural  qualifications  are  iu  some  cases 
made  necessary.  Thus  in  1885  the  New  York  legislature 
passed  an  Act  containing  many  minute  provisions  for  en- 
suring the  safety  of  theatres  against  fire.  A  characteristic 
piece  of  legislation  is  the  New  York  Act  of  1873,  c.  186, 
enacting  that  no  citizen  is  to  be  excluded  from  a  theatre 
by  reason  of  race,  color,  or  previous  condition  of  servitude. 
This  Act  of  course  merely  carries  out  the  important  prin- 
ciple affirmed  iu  art.  xlv.  of  the  amendments  to  the  consti- 
tution of  the  United  States.    Sec  Privilege. 

The  most  recent  If  not  the  only  work  on  the  law  relating  to 
theatres  is  Geary's  Late  <,J  Theatre*  and  Marie  Hall*.  1SS5.  (J.  wf.) 
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See  KaYPT,  vol.  vii.  p.  673  ttj. 
(anciently  eqjiat,  Thtfxr,  or  in  poetry 
sometimes  0#fa,  in  modern  Greek  /'Ami,  or,  accord- 
ing to  the  corrected  pronunciation,  Thitxz),  one  of  the 
moat  interesting  towns  in  Greece,  is  situated  on  low 
hilly  ground  of  gentle  slope  a  little  north  of  the  range 
of  Cithreron,  which  divides  Boaotia  from  Attica,  and 
on  the  edge  of  the  Boeotian  plain,  about  44  miles  from 
Athens,  whence  it  is  now  reached  by  two  carriage- 
roads.  Tt  has  alwut  3500  inhabitants,  and  is  the  scat 
of  a  bishop.  The  present  town  occupies  the  site  of 
the  ancient  citadel,  the  Cadmea;  two  fragments  of 
ancient  wall  are  visible  on  the  north,  and  another,  be- 
longing either  to  the  citadel  or  the  outer  wall,  on  the 
south.  Two  streams,  rising  a  little  south  of  the  town, 
and  separated  by  an  average  distance  of  about  half  a 
mile,  flow  on  the  two  sides,  and  are  lost  in  the  plain. 
These  are  the  ancient  Ismenus  on  the  east  and  Three 
(M/uai)  on  the  west,  which  gave  to  the  town  its  name 
Siirdraftoe.  The  Dirce,  now  Platzidtisaa,  has  several 
springs.  From  the  west  side  of  the  Cadmea  another 
copious  fountain  (Paraporti)  falls  to  the  Dirce.  In  a 
suburb  to  the  east  is  another  (Fountain  of  St.  Theo- 
dore), and  northwest  are  two  more.  The  Cadniea 
itself  is  supplied  with  water  brought  from  an  unknown 
source  to  tho  south  by  works  supposed  of  prehistoric 
antiquity.  It  now  enters  the  town  by  an  aqueduct  of 
twenty  arches  of  FrankiBh  construction.  The  "  waters' ' 
of  Thebes  are  celebrated  both  by  Pindar  and  by  the 


Athenian  poets,  and  the  site  is  still,  as  described  by 
Dicsearchus  (3d  century  B.C.),  "all  springs,"  xattvipot 
naea.  One,  from  which  a  pasha  of  Negroponte  (Eu- 
bosa)  is  said  to  have  supplied  his  table,  is  still  called 
"the  spring  of  the  cadi."  Some  of  the  marble 
basins,  seats,  etc.,  remain,  and,  with  the  fragments 
of  wall  above  mentioned,  are  the  only  relics  of  the 
classic  time.  The  most  curious  of  later  buildings  is 
the  church  of  St  Luke,  southeast  of  the  Cadmea, 
believed  to  contain  the  tomb  of  the  evangelist.  From 
the  abundance  of  water  the  place  is  favorable  to 
gardens,  and  the  neighboring  plain  is  extremely  fer- 
tile. But  the  population  is  Bcanty,  and  the  town  at 
present  of  no  importance. 

In  prehistoric  times  the  Cadmea,  with  the  enlarged 
city  ot  Thebes  into  which  it  developed,  was  a  power 
of  the  first  rank,  as  is  shown  by  its  unrivalled  legends. 
More  particularly  the  mythical  wars  with  Argos  (see 
below)  point  to  a  rime  when  the  "  Hellenes"  of  North 
Greece  were  still  contending  unequally  against  the 
"Achmans"  of  the  Peloponnesus.  In  the  legend  as 
given  by  vEschylus  these  names  are  accurately  pre- 
served. At  the  beginning  of  continuous  history  (6th 
century  B.C.)  Thebes  had  long  been  possessed  by  im- 
migrants from  Thessaly,  who  knew  the  previous  in- 
habitants as  Cadmeans  (Kadfieiot). 

The  history  of  the  town  to  the  end  of  the  4th  cen- 
tury is  part  of  the  general  history  of  the  nation  (see 
Greece).    It  had  an  aristocratic  constitution,  and 
claimed  a  contested  sovereignty  over  the  other  towns 
of  Bceotia.    Down  to  371  B.C.  this  status  was  not 
essentially  changed.    The  battle  of  Coronea  (394) 
showed  the  increasing  military  strength  of  the  The- 
bans,  and  in  371  the  genius  of  Kpaminondas  raised 
them  by  the  victory  of  Leuctra  for  a  brief  period  to 
the  leading  position  in  Hellas.    Philip  of  Macedon 
spent  part  of  his  youth  as  a  hostage  at  Thebes,  and 
probably  learnt  there  important  lessons  in  war.  By 
him  and  his  successor  the  state  was  destroyed.  In 
338  the  Thebans  shared  with  the  Athenians  the  defeat 
of  Chaoronea,  and  received  a  Macedonian  garrison; 
the  lion-monument  erected  by  them  on  the  field  of 
battle,  and  still  existing  there,  though  in  fragments, 
is  a  more  impressive  memorial  of  their  greatness  than 
anything  now  visible  at  tho  town  itself.    In  335,  after 
the  death  of  Philip,  they  revolted,  and  were  punished 
by  Alexander  with  a  fearful  vengeance.    It  is  said 
that  6000  Thebans  were  slain  at  the  capture  and 
30,000  taken  prisoners.    The  population  was  dis- 
persed, and  the  town  entirely  razed  (except,  accord- 
ing to  tradition,  the  house  of  the  poet  Pindar);  and. 
though  it  was  soon  restored  by  the  Macedonian  Caa- 
sander  (315),  it  never  again  played  a  leading  part  in 
history.    In  86  B.C.,  having  sided  against  the  Romans 
in  the  Mithradatic  war,  it  was  plundered  by  Sulla, 
and  fell  into  such  decay  that  Strabo  describes  it  as 
little  better  than  a  village.    In  the  2d  century  the 
traveller  Pausanias,  who  gives  a  full  account  of  it  (ix. 
5  tq. ).  found  only  the  citadel  inhabited.    In  395  A.D., 
however,  it  had  some  Btrcngth,  for  Alaric,  on  his  way 
to  the  capture  of  Athens,  did  not  think  fit  to  attack 
it.    In  the  later  times  of  the  Rastern  empire  (10th  to 
12th  century)  it  again  became  wealthy  and  important, 
being  specially  celebrated  for  the  manufacture  of  silk 
and  cloth.    In  1143  it  was  plundered  by  the  Normans 
of  Sicily  (who  transferred  thither  the  chief  artisans 
of  the  silk  trade),  and,  after  the  capture  of  Constanti- 
nople by  the  crusaders  (1204),  became  with  Athens  a 
fief  of  the  feudal  empire.    In  1 31 1  it  was  again  plun- 
dered by  {he  Catalan  Grand  Company,  a  body  of 
Spanish  mercenaries,  and  appears  to  have  had  no 
return  of  prosperity. 

Of  more  lasting  effect  than  the  politics  of  Thebes  have 
been  its  legends.  Bceotia,  or  rather  the  Uadmeis  (Thucyd.. 
1  i.  12),  was  a  land  of  poetry  from  extremely  ancient  times. 
I  and  the  stories  of  Thebes  are  in  Greek  literature  as  im- 
!  portant  as  those  of  Troy.  The  legends  of  the  live  chief 
;  groups  will  be  found  under  the  names  indicated  in  the  fol- 
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lowing  division:  (1)  the  foundation  of  the  Cad m pa  by 
Cadmus;  (2)  the  foundation  by  Amphiou, — to  this  belong 
originally  the  "seven-gated  "  wall,  the  name  of  lxrA-rr\f 
W,  and  the  legends  of  Zethos,  Antiope,  and  Dirce;  (3) 
war  of  the  "Seven  "  (under  Adrastus  of  Argos);  war  of  the 
Epigoni,  or  "descendants"  of  the  Seven ;  the  story  of  CEdi 
pei;  (4)  legends  of  Bacchus,— at  Thebes  as  elsewhere  this  . 
leliirioii  was  comparatively  late,  but  became  characteristic  1 
of  the  town;  (5)  legends  of  Heracles  (commonly  found 
with  those  of  Bacchus;  Thebes  was  reputed  the  birthplace 
of  both).  From  the  epic  poems,  of  which  little  but  titles 
remain,  these  tales  descended  to  the  Attic  tragedians ;  upon 
them  irv  founded  the  Seten  against  Thebes  of  ASschylus,  the 
ijjiiptu  Tyranniu,  (FAipn*  oilmieus,  and  Antigone  of  Sopho- 
cles, the  Pnttnitue,  Supplied,  and  BaccJue  of  Euripides,  etc.. 
with  innumerable  plays  not  extant.  Apart  from  direct 
imitation  of  these  works,  the  stories  themselves,  through 
Sunns,  Uoccaccio,  and  others,  have  exercised  a  great  influ- 
ence on  modern  literature.  In  historical  times  the  Thebans 
were  not  conspicuous  for  intellectual  accomplishments,  but 
their  reputation  is  sufficiently  sustained  by  Pindar,  per- 
haps the  in t«t  distinctively  Hellenic  of  all  the  national 
poets. 

The  nv«st  famous  monument  of  ancient  Thebes  was  the 
outer  wall  with  its  seven  gates,  which  even  as  late  as  the 
6th  century  n,c.  was  probably  the  largest  of  artificial  Greek 
fortresses.  The  names  of  the  pates  vary,  but  four  are  con- 
aant,—  the  Provides,  Electro,  Nelstae  or  Noito,  and  Homo- 
loides;  Pausauias  gives  the  others  as  Ogygiss,  Hypsistse,  Cre- 
dm.  There  is  evidence  that  the  gate  Electro  was  on  the 
irath,  and  near  it  was  the  tomb  of  the  Thebans  who  fell  at 
the  capture  by  Alexander.  The  gates  shown  to  Pausanias  as 
Xeiste  and  Proetidea  led  respectively  northwest  and  north- 
east. Two  of  the  springs  have  been  identified  with  some 
probability, — that  of  St.  Theodore  with  the  (Edipodea  in 
which  (Ed i pus  is  said  to  have  purged  himself  from  the  pol- 
lution of  homicide,  and  the  Paraporti  with  the  dragon- 
gunned  fountain  of  Area  (see  Cadmus).  Dicssarchus,  re- 
ferring to  the  town  of  Cassander,  gives  two  measurements 
for  the  circuit,  equal  to  about  9  miles  aud  5J  miles,  but 
even  the  smaller  is  impossible  for  the  wall,  and  they  prob- 
ably refer  to  the  territory  proper  of  tho  town,  or  y4  Qnfiaif. 
Beyond  this  the  topography  is  wholly  uncertain.  From 
the  interest  of  the  site  in  history  and  still  more  in  litera- 
ture, as  the  scene  of  so  many  dramas,  the  temptation  to 
Ax  details  has  beeu  specially  strong.  Conjectural  plans  or 
descriptions,  differing  widely,  arc  given  by  Leake,  Forth - 
hammer,  Ulrichs,  Bursian,  and  others  (references  below). 
All  are  based  on  the  assumption  that  the  description  of 
Pausanias  and  the  allusions  of  the  Attic  tragedians  may  be 
read  together  and  combined,  and  that  tho  result  will  give 
the  plan  as  it  existed  in  the  5th  and  4th  centuries  b.c.  But 
t*  this  two  objections  must  be  taken.    (1)  The  account  of 


i*a<i*anias.  even  when  clear  in  itself,  is  very  unct 
evidence  for  anything  earlier  than  the  destruction  by 
ander.   It  is  said  indeed  that  the  restored  town  oec 


in  itself,  is  very  uncertain 
_•  Alex- 
town  occupied 

the  same  area,  but  this  is  consistent  with  great  disturbance 
of  tradition  ;  and  we  have  further  to  allow  for  inaccurate 
transmission  through  450  years  of  decadence,  and  finally 
for  the  quality  of  Pausanias**  information,  given  apparently 
by  casual  guides  to  a  traveller  extremely  uncritical.  (2) 
It  may  be  doubted  whether  the  tragedians  had  accurate 
knowledge  of  Theban  topography,  and  they  had  certainly 
no  reason  for  introducing  it  in  their  plays.  Their  plots 
are  laid  in  a  remote  past;  and  it  is  difficult  to  suppose  j 
them  on  the  one  hand  so  careful  as  to  fit  their  scenes  to  the 
actual  Thebes,  and  on  the  other  hand  so  careless  as  to  pre- 
sume that  it  had  suffered  no  great  change  between  the  : 
times  of  Oadmus  or  of  CEdi pus  aud  their  own  days.  In-  j 
deed  they  did  not  make  this  mistake.  The  plays  which  | 
contain  most  references  to  topography  are  the  Seven  against 
Thibet  aud  the  Phteuism.  In  tlio/icres  the  name  of  "  Thebes" 
does  not  occur  at  all  (the  title  is  a  misnomer,  probably  not 
Riven  by  the  author) ;  the  town  is  called  by  its  ancient 
name  "The  Cadniea"  (K«V'a  *o'X<t),  and  the  whole  play 
asMinic*  that  the  "city  of  Cadmus"  was  much  smaller  than 
the  Thebes  contemporary  with  jEschylus  can  have  been. 
Io  the  Fhantium  the  circuit  of  the  walls  is  said  to  be  so 
small  that  a  person  within  must  necessarily  know  all  that 
had  taken  place  in  a  general  attack  (v.  1356).  None  of  the 
conjectural  plans  would  approximately  satisfy  this,  nor  can 
it  have  beeu  true  for  the  time  of  Euripides.  *  After  this,  it 
is  not  surprising  to  find  that  the  attempt  to  use  the  plays 
a*  evidence  is  involved  in  unanswered  difficulties,  a  few  of 
which  are  given  below. 

In  itself,  however,  and  as  relating  to  the  ruins  of  the 
restored  town  merely,  the  description  of  Puusuuius  in 
carious  and  interesting.  The  principal  buildings  were  at 
that  time  (2d  century)  the  temple  of  Apollo  Ismenius. 
which  most  have  stood   somewhere  about  the  present 


church  of  St.  Luke,  the  theatre,  near  the  gate  Prorti- 
des.  the  Heracleum,  with  a  gymnasium  and  race-course, 
ana  the  temples  of  Artemis  Eucleia,  of  Amnion,  and  of 
Fortune  C^i>XV).  Besides  these  Pausanias  was  shown  all  the 
sates,  all  the  legendary  sites,  the  house  of  Pindar  (north- 
west beyond  the  Dirce),  statues,  etc.,  dedicated  by  him, 
several  statues  of  immense  antiquity,  others  attributed  to 
the  ereatcHt  arti»tg,  and  in  fact  much  more  than  it  is  easy 
to  believe. 

1.  Apollo  Imeniut  and  Apollo  8podiu*. —  Sophocles  ((E.  T., 
SI)  mentions  ss  one  of  the  Theban  sanctuaries,  "the  orac- 
ular ashes  of  Ismenus,"  'lopnvov  pavrtia  trirdioc.  Pauaaniaa, 
who  calls  the  river  not  Ismenus  but  Ismenius,  describes  (1) 
a  temple  of  Ismenius  or  Apollo  Ismenius  (ix.  10, 2),  and  (2) 
an  altar  of  Apollo  Spodins,  made  of  ashes  and  used  in  a 
peculiar  manner  as  an  oracle  (ix.  11,  7).  We  should  sup- 
|K>.<4ej  from  Sophocles  that  both  observations  related  to  tho 
same  sanctuary;  and  Sophocles  clearly  identified  the  two. 
But  in  Pausanias  they  are  in  different  places  and  have  no 
connection  at  all.  Either  therefore  the  topography  and 
ritual  of  the  one  period  differed  from  those  of  the  other, 
or.  which  is  equally  probable,  tho  poet  used  Tbebau  names 
without  regard  to  accuracy. 

2.  The  Fountain  of  Are*. — Euripides,  in  the  Snpplice*  (v. 
650  »q.  i  describes  an  army  advancing  on  Thebes  from  tho 
south  as  having  its  right  at  the  Ismenian  bill,  its  left  at  the 
fountain  of  Ares,  and  "tho  chariots  below  the  monument 
of  Amphion."  Pausanias  also  places  the  Ismenian  hill  on 
the  right  of  the  southern  gate.  But  the  (dun tain  of  Ares 
he  places  on  the  same  side,  a  description  quite  inconsistent 
with  this  and  other  allusions.  Ulrichs,  while  insisting  on 
the  agreement  about  the  hill,  merely  observes  on  this  that 
Pausanias  is  unintelligible.  Of  a  still  greater  difficulty  he 
says  nothing.  The  tomb  of  Amphion  is  placed  by  .AS&chylus 
north  of  the  town,  and  there  or  in  that  direction  was  shown 
to  Pausanias.  The  topographers  accordingly  suppose  that 
the  "  chariots "  of  Euripides  were  in  the  plain  to  the 
north.  But  there  is  no  suggestion  in  the  passage  that  any 
part  of  the  advancing  army  was  separated  from  the  rest, 
and  the  observer  expressly  says  that  he  was  at  the  place  where 
the  chariots  fought  and  had  <i  particularly  good  view  of  this  part 
of  the  battle  (v.  684).  Now  he  stood  on  the  gate  Elect  ne,  i.c, 
as  far  as  possible  from  the  tomb  of  Amphion,  as  placed  by 
^schyhis  and  Pausanias.  It  is  impossible  to  make  a  con- 
sistent account  of  this,  and  it  seems  plain  thst  Euripides 
took  up  the  name  "  tomb  of  Amphion "  at  hazard,  and 
ignored  or  forgot  that  the  real  tomb  could  not  be  brought 
iuto  his  picture. 

3.  The  Altar  of  (Athena)  Onca.-  This  was  shown  to  Pau- 
sanias (ix.  12.  1),  who  was  told  that  it  marked  the  place 
where  the  lying  down  of  a  cow  indicated  to  Cadmus  tho 
site  destined  for  his  city  (Ire,  i,r*r«a  ^ea,).  "  It  is  said," 
he  continues,  "  that  iu  the  acropolis  there  was  formerly  the 
house  of  Cadmus  (Kao>t>  tUia)."  No  other  indication  ia 
given  as  to  the  place  of  the  altar,  and  the  natural  inference 
is  that  it  was  shown  in  the  Cadmea.  But  -fjschylus  (Sep- 
tem,  501)  places  it  outside  the  walls.  Accordingly  it  is  sug- 
gested that  the  oracular  sign  only  indicated  the  neighbor- 
hood of  the  destined  site,  and  that  the  altar  shown  to  Pau- 
sanias was  near  that  of  Apollo  8podius,  which  is  mentioned 
last  before  it,  and  may  have  been  outside  the  wall.  But 
this  juxtaposition  proves  nothing  about  the  place  of  Onca, 
for  Pausanias  himself  shows  that  mention  of  Onca  here  la 
suggested  by  a  reference  to  "oxen  "  in  connection  with  the 
altar  of  Spodius,  which  brought  to  his  mind  the  "  cow  " 
of  the  other  legend. 

4.  The  Tomb  of  Amphion  and  Zelhus. — Apart  from  the  con- 
fusion of  Euripides  already  noticed,  there  is  a  difficulty 
about  the  mention  of  this  monument  in  Pausanias  and 
^Eschylus.  Pausauias,  after  describing  several  buildings 
near  tho  gate  Pnetidcs,  concluding  with  some  in  the  market- 
place, mentions  next  (without  further  indication  of  place) 
the  tomb  of  Amphion  and  Zethus,  and  continues  thus, — 
"the  way  from  Thebes  to  Chalcis  (northeast)  is  by  this 
gate  Pnetide*.  etc."  jEschylus  places  the  tomb  of  Amphion 
outside  the  wall  opposite  the  north  gate  (Septem,  527),  and 
the  P riptides  elsewhere.  Ulrichs  concludes  that  Pauaaniaa 
"evidently  "  went  out  by  tho  north  gate  to  view  the  mon- 
ument and  then  returned  to  the  Prcetidcs.  Of  course  this 
is  possible,  but  it  is  useless  to  draw  exact  inferences  from 
documents  which  require  such  an  hypothesis.  It  is  equally 
probable  that  Pausanias  identified  the  tomb  with  a  monu- 
ment called  the  Ampheion,  which  seems  (Ulrichs,  p.  17)  to 
have  been  somewhere  near  the  market-place.  Indeed, 
there  is  no  proof  that  they  were  not  identical,  for  the  only 
evidence  that  the  tomb  was  outside  the  wall  (and  there- 
fore different  from  the  Ampheion)  is  that  of  .Eschylus  and 
Euripides,  whose  imaginary  cities  were  not  much  larger 
than  the  Cadmcan  bill,  and  must  have  excluded  the  Am- 

itself. 
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THECLA— THEFT. 


On  the  history,  see  references  under  Gmtn;  on  the  topog- 
raphy and  legend*,  Ulrlcbt,  Reiten  und  /brsrAtmpoi  in  Onech- 
enland,  II.  1  sq. ;  Leake.  Travel*  in  Northern  Greece,  H.  xlv. ;  Bur- 
(fenymphle  von  Grw hCMlond,  I.  225  (9. ;  and  the  "  Sn*n 
Thebes,"  ed,  by  A.  W.  VerraU,  "  Introduction."  (a.  w.  v.) 


THECLA,  St.,  virgin,  is  commemorated  by  the 
Latin  Church  on  September  23.  The  Breviary  relates 
that  she  was  born  01  illustrious  parentage  at  loonium, 
and  came  under  the  personal  teaching  of  the  apostle 
Paul.  In  her  eighteenth  year,  having  broken  her  en- 
gagement with  Thamyris,  to  whom  she  had  been  be- 
trothed, she  was  accused  by  her  relations  of  being  a 
Christian,  and  sentenced  to  be  burned.  Armed  with 
the  sign  of  the  cross,  she  threw  herself  upon  the  pyre, 
but,  the  flames  having  been  extinguished  by  a  sudden 
rain,  she  came  to  Antioch,  where  she  was  exposed  to 
the  wild  beasts,  then  fastened  to  bulls  that  she  might 
be  torn  asunder,  then  thrown  into  a  pit  full  of  ser- 
pents, but  from  all  these  perils  she  was  delivered  by 
the  grace  of  Christ.  Her  ardent  faith  and  her  holy 
life  were  the  means  of  converting  many.  Returning 
once  more  to  her  native  place,  she  withdrew  into  a 
mountain  solitude,  and  became  distinguished  by  many 
virtues  and  miracles,  dying  at  the  age  of  ninety.  She 
was  buried  at  Seleucia. 


The  substance  of  the  foregoing  narrative,  with  many 
other  curious  incidents,  occurs  in  the  very  ancient  apoc- 
ryphal book  entitled  the  wtpiiot  of  Paul  and  Thecla  {Acta 
Pauli  rt  Theeim).  Tertuilian  tells  as  that  this  work  was 
written  by  a  presbyter  in  Asia,  "out  of  love  to  Paul,"  but 
that  his  conduct  was  not  approved,  and  led  to  bis  deposi- 
tion. What  caused  special  offence  waa  its  recognition  of  the 
right  of  women  to  preach  and  baptise.  There  in  no  doubt 
that  the  preaent  differs  very  considerably  from  the  original 
i  ^ela,  but  even  now  ita  Gnostic  origin  is betraved 
features  which  it  still  retains-for  example,  the 
of  marriage.  For  the  text,  see  the  Ada  Apott. 
Apocr.  of  Tiachendorf,  who  in  the  Prolegomena  gives  a 
large  body  of  evidence  for  ita  great  antiquity.  A  transla- 
tion is  given  in  the  Ante-!ficenii  Christian  Library. 

THEFT  is,  in  modern  legal  systems,  universally 
treated  as  a  crime,  but  the  conception  of  theft  as  a 
crime  is  not  one  belonging  to  the  earliest  stage  of  law. 
To  its  latest  period  Roman  law  regarded  theft  {furtum) 
as  a  delict  prima  /nci>  pursued  by  a  civil  remedy, — the 
actio  furti  for  a  penalty,  the  vimlicatio  or  condictio  for 
the  stolen  property  itself  or  its  value.  In  later  times, 
no  doubt,  a  criminal  remedy  to  meet  the  graver  crimes 
gradually  grew  up  by  the  side  of  the  civil,  and  in  the 
time  of  Justinian  the  criminal  remedy,  where  it  ex- 
isted, took  precedence  of  the  civil  {Cod.,  iiL  8,4). 
But  to  the  last  criminal  proceedings  could  only  be 
taken  in  serious  cases,  e.g.,  against  stealers  of  cattle 
(aln'gei)  or  the  clothes  of  bathers  {bnlnettrii).  The 
punishment  was  death,  banishment,  or  labor  in  the 
mines  or  on  public  works.  In  the  main  the  Roman 
law  of  theft  coincides  with  the  English  law.  The 
definition  as  given  in  the  Institutes  (iv.  1,  1)  is  "fur- 
turn  est  contrectatio  rei  fraudulosa,  vcl  ipsius  rei,  vel 
etiam  ejus  usus  possession isve,"  to  which  the  Digest 
(xlvii.  2,  1,  3)  adds  "lucri  faciendi  gratia."  The  ear- 
liest English  definition,  that  of  Bracton  (1506).  runs 
thus:  "Turtum  est  secundum  leges  contrectatio  rei 


alienne  fraudulent  cum  animo  furandi  invito  illo 
domino  cujus  res  ilia  fucrit  Bracton  omits  the 
"lucri  faciendi  gratia"  of  the  Roman  definition,  be- 
cause in  English  law  the  motive  is  immaterial,1  and 
the  ''  usus  ejus  possessionisve. "  because  the  definition 
includes  an  intent  to  deprive  the  owner  of  his  property 
permanently.  The  "  animo  furandi"  and  "invito 
domino"  of  Bracton's  definition  are  expansions  for  the 
sake  of  greater  clearness.  They  seem  to  have  been 
implied  in  Roman  law.  Furtum  is  on  the  whole  a 
more  comprehensive  term  than  theft.  This  difference 
no  doubt  arises  from  the  tendency  to  extend  the  bounds 
of  a  delict  and  to  limit  the  bounds  of  a  crime.  Thus 
it  was  furtum  (but  it  would  not  be  theft  at  English 

>  Thus  destruction  of  a  letter  by  a  servant,  with  a  view  of  sup- 
pressing inquiries  Into  her  character,  makes  the  servant  guilty 
of  larcenv  In  " 


common  law)  to  use  a  deposit  of  pledge  contrary  to  the 
wishes  of  the  owner,  to  retain  goods  found,  or  to  steal 
a  human  being,  such  as  a  slave  or  filiut  familias  \\ 
special  form  or  furtum  called  plagium).   The  litter 
would  be  in  English  law  an  abduction  under  certain 
circumstances,  but  not  a  theft.    On  the  other  hand, 
one  of  two  married  persons  could  not  commit  furtum 
as  against  the  other,  but  theft  may  be  so  committed 
in  England  since  recent  legislation.    As  a  furtum  was 
merely  a  delict,  the  oUigatio  ex  delicto  could  be  extin- 
guished by  agreement  between  the  parties;  it  will  be 
seen  that  this  cannot  be  done  in  England.    In  another 
direction  English  law  is  more  considerate  of  the  rights 
of  third  parties  than  was  Roman.    As  will  appear 
hereafter,  the  thief  can  give  a  good  title  to  stolen 
goods ;  in  Roman  law  he  could  not  do  so,  except  in  the 
single  case  of  a  hereditas  acquired  by  usucapw.  The 
development  of  the  law  of  furtum  at  Rome  is  histori- 
cally interesting,  for  even  in  its  latest  period  is  found 
a  relic  of  one  of  the  most  primitive  theories  of  law 
adopted  by  courts  of  justice:  "They  took  as  their 
guide  the  measure  of  vengeance  likely  to  be  exacted 
by  an  aggrieved  tierson  under  the  circumstances  of  the 
case"  (Maine,  Ancient  Law,  ch.  x.).    This  explains 
the  reason  of  the  division  of  furtum  into  manijulvm 
and  nec  manifrttum.    The  manifest  thief  was  one 
taken  red-handed,— "  taken  with  the  manner,"  in  the 
language  of  old  English  law.    The  Twelve  Tables  de 
nounced  the  punishment  of  death  against  the  manifest 
thief,  for  that  would  be  the  penalty  demanded  bv  the 
indignant  owner  in  whose  place  the  judge  stood.  The 
severity  of  this  penalty  was  afterwards  mitigated  by 
the  praetor,  who  substituted  for  it  the  payment  of 
quadruple  the  value  of  the  thing  stolen,    fhe  same 
penalty  was  also  given  by  the  praetor  in  case  of  theft 
from  a  fire  or  a  wreck,  or  of  prevention  of  search.  No 
doubt  the  object  of  this  large  penalty  was  to  induce 
injured  persons  to  refrain  from  taking  the  law  into 
their  own  hands.    The  Twelve  Tables  mulcted  the 
non-manifest  thief  in  double  the  value  of  the  thing 
stolen.    The  actions  for  penalties  were  In  addition  to 
the  action  for  the  stolen  goods  themselves  or  their 
value.    The  quadruple  and  double  penalties  still  re- 
main in  the  legislation  of  Justinian.    The  search  fur 
stolen  goods,  as  it  existed  in  the  time  of  Gaius,  was  i 
survival  of  a  period  when  the  injured  person  was,  si 
in  the  case  of  summons  (in  jus  vocntio),  his  own  execu- 
tive officer.  Such  a  search,  by  t  he  Twelve  Tables,  might 
be  conducted  in  the  house  of  the  supposed  thief  by 
the  owner  in  person,  naked  except  for  a  cincture,  and 
carrying  a  platter  in  his  hand,  safeguards  apparently 
against  a  violation  of  decency  and  against  any  possi- 
bility of  his  making  a  false  charge  by  depositing  some 
of  his  own  property  on  his  neighbor's  premises.  This 
mode  of  search  became  obsolete  before  the  time  of 
Justinian.    Robbery  {bona  vi  rapta)  was  violence 
added  to  furtum.    By  the  actio  vibonorum  raptorum 
quadruple  the  value  could  be  recovered  if  the  action 
were  brought  within  a  year,  only  the  value  if  brought 
after  the  expiration  of  a  year.   The  quadruple  value, 
it  is  to  be  noted,  included  the  stolen  thing  itself,  so 
that  the  penalty  was  in  effect  only  a  triple  one.    It  was 
inclusive,  and  not  cumulative,  as  in  furtum. 

In  England  theft  appears  to  have  been  wry  early 
regarded  by  legislators  as  a  matter  calling  for  special 
attention.  The  pre-Conquest  compilations  of  laws 
are  full  of  provisions  on  the  subject.  It  is  noticeable 
that  the  earlier  ones  appear  to  regard  theft  as  a  delirt 
which  may  be  compounded  for  by  payment  Consid- 
erable distinctions  of  person  are  made,  both  in  regard 
to  the  owner  and  the  thief.  Thus,  by  the  laws  of 
Ethelbert,  if  a  freeman  stole  from  the  king  he  was  to 
restore  ninefold,  if  from  a  freeman  or  from  a  dwelling 
threefold.  If  a  theow  stole,  he  had  only  to  make  a 
twofold  reparation.  In  the  laws  of  Alfred  ordinal? 
theft  was  still  only  civil,  but  he  who  stole  in  a  church 
was  punished  by  the  loss  of  his  hand.  The  laws  of 
Ina  named  as  the  penalty  death  or  r 
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injr  to  the  wer-gild  of  the  thief.    By  the  same  laws 
(be  thief  might  be  slain  if  he  fled  or  resisted.  Grad- 
ually the  severity  of  the  punishment  increased.  By 
i  he  Uws  of  Atheist  an  death  in  a  very  cruel  form  was 
inflicted    At  a  later  date  the  Lege*  Henrici  l*rimi 
placed  a  thief  in  the  king's  mercy,  and  his  lands  were 
forfeited.   Patting  out  the  eyes  and  other  kinds  of 
mutilation  were  sometimes  the  punishment.  The 
I  rind  pie  of  severity  continued  down  to  the  present 
century,  and  until  1827  theft  of  certain  kinds  remained 
capital.    Both  before  and  after  the  Conquest  local 
jurisdiction  over  thieves  was  a  common  franchise  of 
lords  of  manors,  attended  with  *ome  .of  the  advan- 
tages of  modem  summary  jurisdiction.    It  might  be 
exercised  either  over  thieves  who  committed  a  theft  or 
were  apprehended  within  the  lordship  (infangthef), 
or  over  those  inhabitants  of  the  lordship  who  were 
apprehended  elsewhere  (outfangthef).    Either  or  both 
franchises  might  be  enioved  by  grant  or  prescription. 
A*  lately  as  1  Ph.  and  M.  e.  15  infangthef  and  out- 
fangthef were  confirmed  to  the  lords  marchers  of 
Wales.    Aii  analogous  franchise  was  tkeam,  or  the 
right  of  calling  upon  the  holder  of  stolen  goods  to 
vouch  to  warranty,  i.e.,  to  name  from  whom  he  re- 
vived them.    In  the  old  law  of  theft  there  were  to  be 
found  two  interesting  survivals  of  the  primitive  legal 
uotions  which  were  found  in  Roman  law.     Up  to  a 
comparatively  recent  date  a  distinction  analogous  to 
that  between  furtum  manifettum  and  nec  manifestum 
was  of  importance  in  English  criminal  practice.  The 
thief  "  taken  with  the  manner  "  was  by  the  Statute 
of  Westminster  the  First  not  to  be  admitted  to  bail 
(sec  Letter*  of  Junius,  lxviii. ).    In  modern  procedure 
the  probable  guilt  or  innocence  of  the  accused  is  not 
so  much  to  be  considered  in  a  question  of  bail  as  the 
probability  of  his  appearance  at  the  trial.    The  other 
matter  worthy  of  notice  is  the  old  pursuit  (*ecta)  by 
hue  and  cry-    In  the  pre-Conquest  codes  the  owuer  was 
generally  allowed  to  take  the  law  into  his  own  hand, 
as  in  early  Roman  law,  and  get  back  his  goods  by  force 
if  he  could,  no  doubt  with  the  assistance  of  his  neigh- 
bors where   possible.     From  this  arose  the  later 
development  of  the  hue  and  cry,  as  the  recognized 
means  of  pursuing  a  thief.     The  Statutes  of  West- 
minster the  First  and  of  De  officio  cnrontitorit  enacted 
that  all  men  should  be  ready  to  pursue  and  arrest 
felons,  and  ten  years  later  the  Statute  of  Winchester 
*  1285)  enforced  upon  all,  the  duty  of  keeping  arms  for 
'he  purpose  of  following  the  hue  and  cry.    It  also 
made  the  hundred  liable  for  thefta  with  violence  com- 
mitted in  it,  an  adoption  no  doubt  in  feudal  law  of 
the  old  pre-Conquest  liability  of  the  frithborg.  As 
j'istice  became  more  settled,  the  hue  and  cry  was 
regulated  more  and  more  by  law,  and  lost  much  of  its 
old  natural  simplicity.   This  led  to  its  gradually  becom- 
mp  obsolete,  though  the  Statutes  of  Westminster  the 
First  and  De  officio  coronatoris  are  still  nominally  law 
as  far  as  they  relate  to  the  hue  and  cry.    The  Statute 
of  Winchester  as  to  the  liability  of  the  huudred  was 
r<  pealed  in  1827. 

The  term  theft  in  modern  English  law  is  sometimes 
used  as  a  synonym  of  larceny,  sometimes  in  a  more 
"j  mprehensive  sense.  In  the  latter  sense  it  is  used  by 
Mr.  Justice  Stephen,  who  defines  it  as  "  the  act  of 
ocaling  from  any  motive  whatever,  unlawfully  and 
without  claim  of  right,  with  anything  capable  of  being 
stolen,  in  any  of  the  ways  in  which  theft  can  be 
committed  "  (for  which  see  {  296-300),  M  with  the  in- 
tention of  permanently  converting  that  thing  to  the 
•»e  ef  any  person  other  than  the  general  or  special 
owner  thereof "  (Digatof  the  Criminal  Ixtw,  J  295). 
In  this  broader  sense  the  term  applies  to  all  cases  of 
depriving  another  of  his  property,  whether  by  reraov- 
in8  or  withholding  iu  It  thus  includes  larceny, 
robbery,  cheating,  embezzlement,  and  breach  of  trust. 
Embezzlement  is  a  statutory  crime  created  as  a 
separate  form  of  offence  in  the  last  century  (see  voL 
"it  p.  147).    The  difference  between  larceny  and  em- 


beszlement turns  mainly  on  the  fact  of  the  master's 
being  in  actual  or  constructive  possession  of  the  stolen 
property  (see  Possession).  Fraudulent  breach  of 
trust  was  not  made  a  specific  offence  until  1857  (see 
Trust). 

Larceny  (a  corruption  of  latrocinium),  or  theft  proper,  was 
felony  at  common  law.  The  commou  law  of  larceny  has 
been  affected  by  numerous  statutes,  the  main  object  of 
legislation  being  to  bring  within  the  law  of  larceny  offeuces 
which  were  not  larcenies  at  common  law,  eithor  because 
they  were  thefta  of  things  of  which  there  could  be  no 
larceny  at^common  '■w-^^  besete  ferm  natwrn,  title  deeds 

merely  as  delicto  for  which  the  remedy  was  by  civil 
I,  «.?.,  fraudulent  breaches  of  trust.  The  earliest  Act 
in  the  statutes  of  the  realm  dealing  with  larceny  appears 
to  be  the  Carta  Forest*  of  1226,  by  which  fine  or  imprison- 
ment was  inflicted  for  stealing  the  king's  deer.  The  next 
Act  appears  to  be  the  statute  of  Westminster  the  First 
(1275),  dealing  again  with  stealing  deer.  From  this  it 
seems  as  though  the  beginuing  of  legislation  on  the  sub- 
ject was  for  the  purpose  of  protecting  the  chases  and  parks 
of  the  king  and  the  nobility.  An  immense  mass  of  the 
old  Acts  will  be  found  named  in  the  repealing  Act  of  1827, 
7  and  8  Geo.  IV.  c.  27.  An  Act  of  the  same  date,  7  and  8 
Geo.  IV.  c.  29,  removed  the  old  distinction  between  grand 
and  petit  larceny.1  The  former  was  theft  of  goods  above 
the  value  of  twelve  pence  [24  cts.]  in  the  house  of  the 
owner,  not  from  the  person,  or  by  night,  aud  was  a  capital 
crime.  It  was  petit  larceny  where  the  value  was  twelve 
pence  or  under,  the  punishment  being  imprisonment  or 
whipping.  The  gradual  depreciation  in  the  value  of 
money  afforded  good  ground  for  Sir  Henry  Spelman's  sar- 
casm that,  while  everything  else  became  dearer,  the  life  of 
man  became  continually  cheaper.  The  distinction  between 
grand  and  petit  larceny  first  appears  in  statute  law  in  the 
Statute  of  Westminster  the  First,  c.  15,  but  it  was  not 
created  for  the  first  time  by  that  statute.  It  is  found  in 
some  of  the  pre-Conquest  codes,  as  that  of  Athelstan,  and 
it  is  recognised  in  the  Lege*  Henrici  Printi.  A  distinction 
between  simple  and  compound  larceny  is  still  found  iu  the 
books.  The  latter  is  larceny  accompanied  by  circum- 
stances of  aggravation,  as  that  it  is  in  a  dwelling-house  or 
from  the  person.  The  law  of  larceny  is  now  contained 
chiefly  in  the  Larceny  Act,  1861,  24  and  25  Vict.  c. 96  (which 
extends  to  Kngland  and  Ireland),  a  comprehensive  enact- 
ment including  larceny,  embezzlement,  fraud  by  bailee*, 
agents,  bankers,  factors,  and  trustees,  sacrilege,  burglary, 
housebreaking,  robbery,  obtaining  money  by  threats  or  by 
false  pretences,  aud  receiving  stolen  goods,  and  prescribing 
procedure,  both  civil  and  criminal.  There  are  still,  how- 
ever, some  earlier  Acts  in  force  dealing  with  special  rawH 
of  larceuy,  such  as  33  Hen.  VIII.  c.  12,  as  to  stealing  the 
goods  of  the  king,  and  the  Game,  Post -Office,  and  Merchant 
Shipping  Acts.  Later  Acts  provided  for  larceny  by  a  part- 
ner of  partnership  property  (31  and  32  Vict.  c.  116),  and 
by  a  husband  or  wife  of  the  property  of  the  other  (45 
and  46  Vict.  c.  75).  Proceeding  against  persous  subject  to 
naval  or  military  law  depend  upon  the  Naval  Discipline 
Act,  1866,  and  the  Army  Act,  1881.  There  are  several  Acts 
both  before  and  after  1861,  directing  how  the  property  is  to 
be  laid  in  indictments  for  stealing  the  goods  of  counties, 
friendly  societies,  trades  unions,  etc.  The  principal  con- 
ditions which  must  exist  in  order  to  constitute  larceny  are 
these:  (1)  there  must  bean  actual  taking  into  the  posses- 
sion of  the  thief,  though  the  smallest  removal  is  sufficient ; 
(2)  there  must  be  an  intent  to  deprive  the  owner  of  his 
property  for  an  indefinite  period,  and  to  assume  the  entire 
dominion  over  it,  an  intent  often  described  in  Bracton's 
words  as  animu*  furandi;  (3)  this  intent  must  exist  at  the 
time  of  taking ;  (4)  the  thing  taken  must  be  one  capable  of 
larceny  either  at  common  law  or  by  statute.  One  or  two 
cases  falling  under  the  law  of  larceny  are  of  special 
interest.  It  was  held  more  than  once  that  a  servanttaking 
corn  for  the  purpose  of  feeding  his  master's  horses,  but 
without  any  intention  of  applying  it  for  his  own  benefit, 
was  guilty  of  larceny.  To  remedy  this  hardship,  26  and  27 
Vict.  c.  103  was  passed  to  declare  such  an  act  not  to  be 
felony.  The  case  of  appropriation  of  goods  which  have 
been  found  has  led  to  some  difficulty.  It  now  seems  to  lw> 
the  law  that  in  order  to  constitute  a  larceny  of  lost  goods 
there  must  be  a  felonious  intent  at  the  time  of  finding, 
that  is,  an  intent  to  deprive  the  owner  of  them,  coupled 
eans  at  the  same  time  of  knowing  the 
of  the  goods  when  the  owner 
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tion  criminal.  Larceriy  of  money  may  be  committed  when 
the  money  is  paid  by  mistake,  if  the  prisoner  took  it 
amino  furandi.  In  two  recent  cases  the  question  w«* 
argued  before  a  very  full  Court  for  Crown  Cases  Reserved, 
and  in  each  case  there  wan  a  striking  difference 
of  opinion.  In  Reg.  v.  Middlcton,  Law  Rep.,  2  Crown 
Cases  Reserved.  38,  the  prisoner,  a  depositor  in  a  post-office 
savings  bank,  received  by  the  mistake  of  the  clerk  a  larger 
sum  than  he  was  entitled  to.  The  jnry  found  that  he  had 
the  oatMM  furandi  at  the  time  of  taking  the  money,  and 
that  he  knew  it  to  be  the  money  of  the  postm aster-general. 
The  majority  of  the  court  held  it  to  be  larceny.  In  a  case 
in  1885  (Reg.  e.  Ashwell,  Ixtie  Rep.,  16  Queen's  Bench  Divi- 
sion, 190),  where  the  prosecutor  gave  the  prisoner  a  sove- 
reign believing  it  to  be  a  shilling,  and  the  prisoner  took  it 
under  that  belief,  but  afterwards  discovered  its  value  and 
retained  it,  the  court  was  equally  divided  as  to  whether 
the  prisoner  was  guilty  of  larceny  at  common  law,  but  held 
that  he  was  not  guilty  of  larceny  as  a  bailee.  The  proced- 
ure in  prosecutions  for  larceny  has  been  considerably 
affected  by  recent  legislation.  The  inconveniences  of  the 
common-law  rules  of  interpretation  of  indictments  led  to 
certain  amendments  of  the  law,  now  contained  in  the  Lar- 
ceny Act,  for  the  purpose  of  avoiding  the  frequent  failures 
of  justice  owiug  to  the  strictness  with  which  indictments 
were  construed .  Three  larcenies  of  property  of  the  same 
person  within  six  months  may  now  he  charged  in  one  in- 
dictment. On  an  indictment  for  larceny  the  prisoner  may 
be  found  guilty  of  embezzlement,  and  me*  reran  ;  and  if  the 
prisoner  bo  indicted  for  obtaining  goods  by  false  pretences, 
and  the  offence  turn  out  to  be  larceny,  he  is  not  entitled  to 
be  acquitted  of  the  misdemeanor.  A  count  for  receiving 
may  he  joined  with  the  count  for  stealing.  In  many  cases 
it  is  unnecessary  to  allege  or  prove  ownership  of  the  prop- 
erty the  subject  of  the  indictment.  The  Act  also  contains 
numerous  provisions  as  to  venue  and  the  apprehension  of 
offenders.  In  another  direction  tbe  powers  of  courts  of 
Summary  Jurisdiction  iqx.)  have  been  extended,  in  the 
case  of  charges  of  larceny,  embezzlement,  and  receiving 
stolen  goods,  against  children  and  young  persons  and 
apitnst  adults  pleading  guilty  or  waiving  their  right  to 
trial  by  jury.  The  maximum  punishment  for  larceny  is 
fourteen  years'  penal  servitude,  but  this  can  only  be  inflicted 
in  certaiu  exceptional  cases,  such  as  horse  or  cattle  stealing 
and  larceny  by  a  servant  or  a  person  in  the  service  of  the 
crown  or  the  police.  Tho  extreme  punishment  for  simple 
larceny  after  a  previous  conviction  for  felony  is  ten  years' 
penal  servitude.  Whipping  may  bo  part  of  the  sentence  on 
boys  under  sixteen. 

Robbery  is  larceny  accompanied  by  violence  or  threatened 
violence.  Whether  obtaining  monev  by  threats  to  accuse 
of  crime  was  robbery  at  common  law  was  open  to  some 
doubt.  It  is  now  a  specific  offence  under  the  Larccuy  Act, 
punishahle  by  pensl  servitude  for  life.  Whipping  may  be 
added  as  part  of  the  sentence  for  robbery  by  26  and  27  Vict, 
c. «. 

Cheating  is  either  a  common-law  or  statutory  offence.  An 
indictment  for  cheating  at  common  law  is  now  of  compara- 
tively rare  occurrence.  The  statutory  crime  of  obtaining 
money  by  false  pretences  is  tbe  form  in  which  the  offence 
generally  presents  itself.  Like  embezzlement,  this  offence 
dates  as  a  statutory  crime  from  tho  last  centurv.  It  now 
depends  upon  the  Larceny  Act.  A  false  pretence  is  denned 
by  Mr.  Justice  Stephens  as  "a  false  representation  made 
either  by  words,  by  writing,  or  by  conduct  that  some  fact 
or  fact,  existed"  [DigeH  of  the  Criminal  Late,  }  330i.  The 
principal  points  to  notice  are  that  the  false  pretence  must 
be  of  an  existing  fact  {e.g.,  it  was  held  not  to  be  a  false  pre- 
tence to  promise  to  pay  for  goods  on  delivery),  and  that 
property  must  have  been  actually  obtained  by  the  false 
pretence.  Tho  broad  distinction  between  this  offence  and 
larceny  is  that  in  tho  former  the  owner  intends  to  part 
with  his  property,  in  the  latter  be  does  not.  By  22  and  23 
Vict.  c.  17,  no  indictment  for  obtaining  money  by  false  pre- 
tences is  to  bo  presented  or  found  by  tho  grand  jury  unless 
the  defendant  has  been  committed  for  trial  or  the  indict- 
ment is  authorized  in  one  of  the  ways  mentioned  in  the 
Act.  The  maximum  punishment  for  the  common-law 
offence  is  fine  or  imprisonment  at  discretion,  for  the  statu- 
tory five  years'  penal  servitude. 

Stolen  Good*. — The  owner  of  the  goods  stolen  has  an  action  I 
against  the  thief  for  the  goods  or  their  value.    How  far  he  1 
is  entitled  to  pursue  his  civil  right  to  the  exclusion  of  , 
criminal  prosecution  does  not  seem  very  clear  upon  the 
authorities.   One  of  the  latest  statements  of  the  law  was 
that  of  Mr.  Justice  Walk  in  Williams:   "  It  has  been  said 
that  the  true  principle  of  the  common  law  is  that  there  is 
neither  a  merger  of  the  civil  right,  nor  is  it  a  strict  condi- 
tion precedent  to  such  right  that  there  shall  have  been  a 
prosecution  of  the  felon,  but  that  there  is  a  duty  imposed 


upon  the  Injured  person  not  to  resort  to  the 
of  his  private  suit  to  the  neglect  and  exclusion  of  tat 
vindication  of  the  public  law ;  in  my  opinion  this  view  it 
tbe  correct  one"  (Midland  Insurance  Company  t.  Smith, 
Law  Rep„  6  Queen's  Bench  Division,  568).  Dealing  with 
stolen  goods  by  persons  other  than  the  thief  may  affect 
the  rights  of  such  persons  either  criminally  or  civilly. 
Two  varieties  of  crime  arise  from  such  dealings.  (1)  Be- 
ceiving  stolen  goods  knowing  tbem  to  have  been  stolen, 
a  misdemeanor  at  common  law,  is  by  the  Larceny  Act  s 
felony  punishable  by  penal  servitude  for  fourteen  years 
where  the  theft  amounts  to  felony,  a  misdemeanor  pui- 
ishable  by  penal  servitude  for  seven  years  where  tks 
theft  is  a  misdemeanor,  as  in  obtaining  goods  by 
pretences.    Recent  possession  of  stolen  property  may,  ac- 
cording to  circumstances,  support  the  presumption  that 
the  prisoner  is  a  thief  or  that  he  is  a  receiver.  Tbe  Pre- 
vention of  Crime  Act,  1871,  made  important  changes  is 
the  law  of  evidence  In  charges  of  receiving.   It  allows, 
under  proper  safeguards,  evidence  to  be  given  in  the 
course  of  the  trial  of  the  finding  of  other  stolen  property 
in  the  possession  of  the  accused,  anil  of  a  previous  convic- 
tion for  any  offence  involving  fraud  and  dishonesty.  (2) 
Compounding  theft,  or  theftbote,  that  is,  tak  inn  back  stoles 
goods  or  receiving  compensation  on  condition  of  not  pros- 
ecuting, is  a  misdemeanor  at  common  law.   It  need  not 
necessarily  be  committed  by  the  owner  of  tbe  xiwdi. 
Under  the  Larceny  Act  it  is  a  felony  punishable  by  seres 
years'  penal  servitude  to  corruptly  take  money  or  reward 
for  helping  to  recover  stolen  goods  without  using  all  das 
diligence  to  bring  the  offender  to  trial.    By  the  same  Act, 
to  advertise  or  print  or  publish  any  advertisement  offer- 
ing a  reward  for  the  return  of  stolen  goods,  and  usiu*  any 
words  purporting  that  no  questions  will  be  asked,  etc, 
renders  tho  offender  liable  to  a  penalty  of  £50  [12431  This 
penalty  must,  by  33  and  34  Vict.  c.  65,  be  sued  for  wit  his 
six  months,  and  tho  assent  of  the  attorney-general  is  neces- 
sary.   Various  Acts  provide  for  the  liabilities  of  paws- 
brokers,  publicans,  marine-store  dealers,  and  others  inta 
whose  possession  stolen  goods  come.    Search  for  stolea 
goods  can  only  be  undertaken  by  a  police  officer  under  tbe 
protection  of  a  search  warrant.  The  law  as  to  stolen  goods, 
as  far  as  it  affects  the  civil  rights  and  liabilities  of  Uta 
owner  and  third  parties,  is  shortly  as  follows  :  As  a  general 
rule  a  purchaser  takes  goods  subject  to  any  infirmities  of 
title.   The  property  in  moucy,  bank-notes,  and  negotiable 
instruments  passes  by  delivery,  and  a  person  taking  say 
of  these  bona  fide  and  for  value  is  entitled  to  retain  it  si 
against  a  former  owner  from  whom  it  may  have  been  stolen. 
In  the  case  of  other  goods,  a  bona  fide  purchaser  of  stoles 
goods  in  market  overt  (seo  Salk)  obtains  a  good  title  (ex- 
cept as  against  the  crown),  provided  that  the  thief  has  not 
been  convicted.    After  conviction  of  the  thief  the  property 
revests  in  the  owner,  and  the  court  before  which  tbe  thief 
was  convicted  may  order  restitution,  except  in  the  eases 
specially  mentioned  in  the  Ijarceny  Act,  i.e.,  tbe  bona  %i$ 
discharge  or  transfer  of  a  security  for  value  without  i 
and  the  fraudulent  dealiug  by  a  trustee,  banker,  etc  \ 
goods  and  documents  of  title  to  goods  entrusted  to 
After  conviction  of  the  thief  the  goods  must  bo  recov 
from  the  persou  in  whose  hands  they  are  at  the  time  of  the 
conviction,  for  any  sales  and  resales,  if  the  first  sale  was  ia 
market  overt,  are  good  until  conviction  of  the  thief.  If  the 
goods  were  obtained  by  false  pretences  and  not  by  larceny, 
the  questiou  then  is  whether  the  property  lu  the  goods 
has  passed  or  not,  and  the  answer  to  this  question  depends 
upon  the  nature  of  the  false  pretences  employed.   If  the 
vendee  obtains  possession  of  goods  with  the  intention  by 
the  vendor  to  transfer  both  the  property  and  the  possession, 
the  propertv  vests  in  the  vendee  until  the  vendor  has  doea 
some  act  to  disaffirm  the  transaction.    But  if  there  was 
never  any  such  intention,— if,  for  insUuce,  the  vendor  de- 
livers the  goods  to  A.  B.  under  the  belief  that  he  is  C.  D, 
— the  property  does  not  vest  in  the  transferee,  and  tbe 
owner  may  recover  the  goods  even  from  a  bona  fdt  pur- 
chaser.1 

Seottand.— There  is  a  vast  quantity  of  Acts  of  the  Scottish 
parliament  dealing  with  theft.  The  general  policy  of  the 
Acts  was  to  make  thefts  what  were  not  thefts  at  romuoa 
law,  ej}.,  stealing  fruit,  dogs,  hawks,  or  deer,  and  to  extend 
the  remedies,  e.g.,  by  giving  the  justiciar  authority  through- 
out the  kingdom,  by  making  the  master  in  the  case  of 
theft  by  the  servant  liable  to  give  the  latter  up  to  justice, 
or  by  allowing  the  use  of  firearms  against  thieves.  The 
general  result  of  legislation  in  England  and  Scotland  hat 
been  to  assimilate  the  law  of  theft  in  both  kingdoms.  As 

1  For  the  Roman  and  English  law,  see,  besides  tbe  authorities 
cited.  Hunter,  Roman  law ;  Mulrhea«l.  Roman  ljtuc:  4 
<\mmeninrie»,  pt.  vl.chap.  v.;  8  Htephen,  Hid.  of  the  ( 
chap,  xxvill. 
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•  rait,  what  would  bp  theft  in  one  wonld  be  theft  in  the 
other.  There  can  be  theft  of  ehildreu  in  Scot*  as  in  Roman 
few,  under  the  name  of  plagium.  The  crime  of  stouthrief 
it  robbery  accompanied  by  exceptional  violence.  The 
English  receiving  stolen  (roods  and  obtaining  money  under 
U»  pretence*  are  represented  by  the  reset  and  fraud  of 
Soot*  Law.  Theftbote  or  rettemptio  furti  appears  in  legisla- 
tion as  early  as  the  assizes  of  King  William,  o.  2.  The 
offender  was  there  subjected  to  the  ordeal  of  water  if  con- 
victed on  the  oath  of  three  witnesses,  to  be  immediately 
sanged  if  the  oath  of  three  teuiore*  were  added.  The 
•fence  was  made  punishable  by  1436,  c.  1,  1515,  c.  2,  aud 
•porara  still  to  be  a  crime.  Blackmailing,  under  that 
name,  was  forbiddeu  by  1567,  c.  27.  There  is  no  consolida- 
tion Act  for  Scotland  like  the  Larceny  Act  for  England 
and  Ireland,  but  various  Acts  are  in  force  dealing  with 
specific  offence-,  or  with  procedure.  Thus  7  Anne  c.  21,  J  7, 
nak<*  theft  by  landed  meu  no  longer  treason,  as  it  had 
previously  been.   4  Geo.  II.  c.  32  deals  with  theft  of  lead, 


etc.,  fixed  to  houses,  21  Geo.  II.  c.  34  with  the  admissibility 
of  an  accomplice  as  witness  in  a  charge  of  cattle  stealing, 

51  Geo.  III.  o.  41  with  theft  of  lineo,  etc  The  most  im- 
portant Act  relating  to  procedure  is  31  and  32  Vict.  c.  05, 
\  12,  by  which  a  previous  conviction  for  theft  may  be 
libelled  and  proved  as  aggravation  of  robbery,  and  a  pre- 
vious conviction  for  robbery  as  aggravation  of  theft.  Stolen 
goods  are  always  taken  subject  to  the  inherent  ritium  reale 
of  their  acquisition,  aud  the  true  owner  may  recover  them 
from  any  oue  in  whose  posseKsion  they  are.  The  protection 
given  by  market  overt  is  unknown  in  Scotland.  See  Mac- 
donald,  LYiminal  Late,  p.  18. 

United  Slate*. — The  law  depends  almost  outircly  upon 
State  legislation,  and  is  in  general  accordance  with  that  of 
England.  The  only  Acts  of  Congress  bearing  on  the  subject 
deal  with  theft  in  the  army  and  navy,  and  with  theft  and 
receiving  on  the  high  seas  or  in  anyplace  under  the  exclusive 
jurisdiction  of  the  United  States.  The  doctrine  of  market 
overt  is  not  acknowledged  by  any  State.  (J.  w  f.J 
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rIE  term  theism  has  three  significations.  In  its 
widest  acceptation  its  object  is  the  divine,  whether 
regarded  as  personal  or  impersonal,  as  one  being  or  as 
a  number  of  beings.  In  this  sense  theism 
wX  word  i&  coextensive  with  religion  and  worship, 
utrtmi.  its  includes  all  forms  of  polytheism  and  of  pan- 
E*.10  theism,  aa  well  as  all  varieties  of  mono- 
theism, and  so  may  be  said  to  denote  the 
(fen us  of  which  polytheism,  pantheism,  and  mono- 
theism are  species.  The  conception  of  the  Divine,  in 
its  utmost  abstractness  and  generality,  is,  however, 
■o  vague  that  it  may  reasonably  be  doubted  if  the 
forms  of  theism,  thus  understood,  can  be  distributed 
into  strictly  logical  and  natural  species,  with  defini- 
tions at  once  perfectly  distinct  in  themselves  and 
exactly  accordant  with  phenomena.  It  may  seem  as 
it*  polytheism  and  monotheism  must,  by  arithmetical 
necessity,  be  exclusive  of  each  other  and  exhaustive  of 
the  i  -  in  ;  but  this  is  not  so.  Pantheism  may  clearly  par- 
take of  the  nature  of  both,  and  has  been  sometimes 
extravagantly  polytheistic,  sometimes  only  doubtfully 
distinguishable  from  fully  developed  monotheism. 
Probably  few,  if  any,  polytheistic  religions  are  purely 
polytheistic  or,  in  other  words,  do  not  imply  in  some 
■ode  and  measure  the  unity  as  well  as  the  plurality 
of  the  Divine.  Christian  monotheism  answers  to  a 
forma]  definition  of  monotheism  only  inasmuch  as  it 
holds  to  the  unity  of  the  Qodhead,  but  contravenes  it 
inasmuch  as  it  holds  that  in  the  one  Godhead  t here 
are  three  Divine  persons,  each  God. 
The  complete  negation  of  theism  in  its  generic  sense 
is  atheism— the  denial  of  the  existence  or 
Mfativea.  °^  l^?e  knowability  of  the  Divine.  It  is 
only  in  modern  times  that  the  word  atheism 
has  acquired  this  meaning,  only  in  recent  times  that 
it  has  come  to  be  exclusively  employed  with  this 


■leaning.    The  Greeks  meant  by  it  simply  disbelief  in 
the  Greek  gods.   The  early  Christians  were  called 
they  refused  to  ack  no  wedge  the  Pagan 


Protestants  have  been  charged  by  Roman 
Catholics  and  Roman  Catholics  by  Protestants  with 
atheism.  Throughout  even  the  18th  century  the 
word  was  used  in  an  extremely  loose  manner,  and 
often  affixed  to  systems  by  which  the  existence  and 
agency  of  God  were  unequivocally  recognized.  Athe- 
ism, in  the  sense  now  generally  admitted  to  be  alone 
appropriate,  may  be  of  three  species,— namely,  denial 
of  the  existence  of  the  Divine,  denial  that  the  Divine 
has  been  shown  to  exist,  and  denial  that  it  can  be 
known  that  the  Divine  exists.  The  first  species  has 
been  called  dogmatic  atheism,  the  second  critical 
atheism;  and  the  third  has  been  designated,  and 
may  conveniently  be  designated,  religious  agnosticism. 

st  should  not  be  identified  with 
any  of  its  forms.    The  term  an- 


ti theism  has  been  used  by  some  theologians,  e.g., 
Chalmers  and  Foster,  as  equivalent  to  dogmatic  athe- 
ism ;  but  it  may  with  much  more  practical  advantage 
be  employed  to  denote  all  systems  of  belief  opposed  to 
theism,  either  in  the  generic  sense  already  indicated, 
or  in  the  specific  sense  of  monotheism.  Understood 
in  this  latter  mode,  it  is  much  more  comprehensive 
than  the  term  atheism.  Polytheism  and  pantheism 
are  alike  antitheistic  theories,  although  on  different 
grounds ;  while  only  those  theories  which  deny  that 
there  is  evidence  for  belief  even  in  the  existence  of 
any  god,  any  divine  being,  are  atheistic. 
It  is  somewhat  remarkable  that  the  term  theism  by 

itself  never  occurs  in  its  etymological  and   _.  , 

■   *  rneiMii  or- 

generic  sense,  never  means  as  u  separate  dinariiy 

word  what  it  means  in  the  compounds  athe-  equivalent 
ism,  polytheism,  pantheism,  and  monothe-  ifiH? 
ism.  Ordinarily  it  is  identified  with  mono- 
theism, and  consequently  opposed  to  polytheism  and 
to  pantheism,  as  well  as  to  atheism.  Whereas  poly- 
theism acknowledges  a  plurality  of  finite  gods,  theism 
as  monotheism  acknowledges  only  one  absolute  infinite 
God.  Whereas  pantheism  regards  all  finite  things  as 
merely  aspects,  modifications,  or  parts  of  one  eternal 
self-existent  being— all  material  objects  and  all  par- 
ticular minds  are  necessarily  derived  from  a  single 
infinite  substance, — and  thus  combines,  in  its  concep- 
tion of  the  Divine,  monism  aud  determinism,  theism 
as  monotheism,  while  accepting  monism,  rejects  deter- 
minism, and  attributes  to  the  Divine  all  that  is  essen- 
tially implied  in  free  personal  existence  and  agency. 
Pantheism  is,  however,  wonderfully  protean,  and 
rarely  conforms  to  its  ideal  ;  hence  the  systems  ca" 
pantheistic  are  seldom  purely  pantheistic,  and 
often  more  monotheistic  than  pantheistic. 

Sometimes  the  term  theism  is  employed  in  a  i 
more  special  sense,  namely,  to  denote  one 
of  two  kinds  of  monotheism,  the  other 
kind  being  deism.  Although  dens  and 
theos  are  equivalent,  deism  has  come  to  be  distin- 
guished from  theism.  The  former  word  first  appeared 
in  the  16th  century,  when  it  was  used  to  designate 
antitrinitarian  opinions.  In  the  17th  century  it  came 
to  be  applied  to  the  view  that  the  light  of  nature  is 
the  only  light  in  which  man  can  know  God,  no  special 
revelation  having  been  given  to  the  human  race.  Dr. 
Samuel  Clarke,  in  the  Boyle  Lectures  preached  in 
1705,  distributed  deists  into  four  classes.  The  first 
class  "  pretend  to  believe  the  existence  of  an  eternal, 
infinite,  independent,  intelligent  being,  and,  to  avoid 
the  name  of  Epicurean  atheists,  teach  also  that  this 
supreme  being  made  the  world ;  though  at  the  same 
time  they  agree  with  the  Epicureans  in  this  that  they 
fancy  God  does  not  at  all  concern  Himself  in  the 
government  of  the  world,  nor  has  any  regard  to,  or 
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v_.v  of.  what  is  done  therein."  The  second  class 
acknowledge  not  only  that  Ood  made  all  things,  but 
that  He  sustains  and  governs  them,  yet  deny  that  He 
has  any  regard  in  His  government  to  moral  distinctions, 
these  ocing  merely  the  products  of  human  will  and 
law.  The  third  class  believe  in  the  being,  natural 
attributes,  providence,  and  to  some  extent  in  the 
moral  attributes  and  government  of  God,  but  deny 
the  immortality  of  the  soul  and  a  future  state  of  re- 
wards nnd  punishments.  The  fourth  class  acknowl- 
edge the  being,  natural  and  moral  perfections,  and 
providence  of  God,  as  also  the  immortality  of  the  soul 
and  a  future  state  of  rewards  and  punishments,  yet 
profess  to  believe  only  what  is  discoverable  by  the 
light  of  nature,  without  believing  any  divine  revela- 
tion (Clarke,  On  the  Attribute*,  pp.  140M53,  ed.  182:5). 
This  division  is  not  an  exact  classification,  nor  does  it 
rest  on  any  precise  definition  of  deism,  but  it,  with  sub- 
stantial accuracy,  discriminates  and  grades  the  varieties 
of  English  deism.  Clarke  did  not  contrast  deism  with 
theis  1 1  or  even  employ  the  latter  word.  His  contempo- 
rary Lord  Shaftesbury,  on  the  other  hand,  generally 
used  the  term  theism,  yet  only  as  synonymous  with 
deism,  and  with  a  protest  against  either  being  opposed 
to  revelation  { Characteristic*,  vol.  ii.  p.  209,  ed.  1727). 
Kan i.  in  his  Kritik  der  rrinen  Vernunfl,  explicitly 
distinguished  and  opposed  deism  and  theism,  but  in 
a  very  peculiar  manner.  "The  person  who  believes 
in  a  transcendental  theology  alone  is  termed  a  dri*t ; 
ho  who  acknowledges  the  possibility  of  a  natural  the- 
ology also,  a  thei*t.  The  former  admits  that  we  can 
cognize  by  pure  reason  alone  the  existence  of  a  su- 
preme being,  but  at  the  same  time  maintains  that  our 
conception  of  this  being  is  purely  transcendental,  and 
that  all  that  we  can  say  of  it  is  that  it  possesses  all 
reality,  without  being  able  to  define  it  more  closely. 
The  second  asserts  that  reason  is  capable  of  present- 
ing us,  from  the  analogy  of  nature,  with  a  more  defi- 
nite conception  of  this  being,  and  that  its  operations, 
as  the  cause  of  all  things,  are  the  results  of  intelligence 
and  free  will  The  former  regards  the  supreme  being 
as  the  catue  of  the  world, — whether  by  the  necessity  of 
his  nature,  or  as  a  free  agent,  is  left  undetermined ; 
the  latter  considers  this  being  as  the  author  of  the 
world"  (  Werkr.  ii.  491,  edited  by  Roscnkranz,  Mei- 
klejohn's  tr..  387-8).  The  account  here  given  of 
deism  seems  neither  self-consistent  nor  intelligible,  and 
applies,  equally  well  or  equally  ill,  to  every  system — 
atheistic,  agnostic,  pantheistic,  idealistic,  or  material- 
istic^— which  admits  the  existence  but  not  the  intelli- 
gence or  personality  of  an  f/rwesen,  eternal  being,  or 
first  cause ;  and  the  account  of  theism  excludes  all  refer- 
ence to  revelation,  and  applies  to  every  form  of  what 
has  been  regarded  as  deism.  In  recent  theology  deism 
has  generally  come  to  be  regarded  as,  in  common  with 
theism,  holding  in  opposition  to  atheism  that  there  is 
,  and  in  opposition  to  pantheism  that  God  is  dis- 


aGod, 


tinct  from  the  world,  but  as  differing  from  theism  in 
maintaining  that  God  is  separate  from  the  world,  hav- 
ing endowed  it  with  self-sustaining  and  self-acting 
powers,  and  then  abandoned  it  to  itself.  This  distinc- 
tion is  real,  and  perhaps  the  best  attainable.  At  the 
same  time  many  called  deists  must  be  admitted  not  to 
have  taught  deism  thus  understood ;  for  example, 
most  of  the  "English  deists"  did  not  deny  that  God 
was  present  and  active  in  the  laws  of  nature.' but  merely 
denied  that  He  worked  otherwise  than  through  natu- 
ral laws.  If  by  deism  he  meant  belief  in  a  personal 
God  who  acts  only  through  natural  laws,  and  by 
theism  belief  in  a  personal  God  who  acts  both 
through  natural  laws  and  by  special  interventions, 
this  distinction  also  is  real,  and  may  be  useful. 
The  chief  objection  to  it  is  that  deism  when  so 
contrasted  with  theism  does  not  denote,  or  even 
include,  what  theologians  have  generally  agreed  to 
call  by  the  name. 

The  present  article  will  treat  specially  of  theism  in 
the  sense  of  monotheism,  but  not  to  the  exclusion  of 


Naur*  of 
religion. 


the  relations  between  theism  thus  understood  and 
theism  in  other  acceptations. 

Monotheism  has  been  very  generally 
have  been  the  primitive  religion.  Lord 
Herbert,  Cudworth,  and  others  have  elabo- 
rately defended  this  opinion  in  the  past, 
and  it  still  finds  learned  advocates.  On  the 
other  hand,  the  vast  majority  of  recent  anthropologists 
hold  that  religion  originated  in  some  rude  phase  of 
polytheism,  and  that  monotheism  has  been  everywhere 
preceded  by  polytheism.  Soliciting,  Max  Muller,  and 
Hartmann  have  maintained  that  the  starting-point  of 
religion  was  hmof/iei'tni .  an  imperfect  kind  of  mono- 
theism, in  which  God  was  thought  of  as  one,  only  be- 
cause others  had  not  yet  presented  themselves  to  the 
mind, — a  monotheism  of  which  polytheism  was  not 
t  he  contradiction,  but  the  natural  development.  Pan- 
theism has  also  been  frequently  represented  to  be  the 
earliest  phase  of  religion.  All  these  representations, 
however,  will  be  found  on  examination  to  be  very  con- 
jectural. The  present  state  of  our  knowledge  docs  not 
warrant  our  holding  any  view  regarding  the  nature  of 
primeval  religion  as  established.  The  data  which 
carry  us  farthest  in  our  search  for  the  historical  origin 
of  religion  are  undoubtedly  the  names  expressive  of 
the  Divine  which  have  been  preserved  in  the  most 
ancient  languages.  They  show  us  how  men  conceived 
of  the  Divinity  long  before  the  erection  of  the  oldest 
monuments  or  the  inscription  of  the  oldest  records. 
Language  is  much  older  than  any  of  the 
statements  in  language.  But  language  by  Ev[|}7»™ 
no  means  carries  us  back  to  primitive  man,  gu*ev  in 
or  even  to  the  historical  origin  of  the  idea  adequate, 
of  deity.  The  Egyptian  word  nutar  and 
the  names  of  the  Egyptian  gods  found  in  the  oldest 
Egyptian  inscriptions  prove  that  at  a  date  long  before 
the  Egyptians  wrote  history,  or  are  known  to  have 
worshipped  animals  or  ancestors,  they  conceived  of 
Divinity  as  power,  and  their  deities  as  great  cosmic 
forces  ;  but,  as  that  word  and  these  names  cannot  be 
shown  to  have  belonged  to  man's  primitive  speech,  they 
cannot  show  what  was  man's  primitive  religious  belief, 
and  do  not  disprove  that  the  forefathers  of  the  people 
who  first  used  them  mav  have  had  some  lower  and 
ruder  conception  of  the  Divine  than  that  which  they 
convey.  There  arc,  according  to  Dr.  Leggc,  no  words 
in  the  Chinese  language  known  to  be  older  than  f£ 
f'tVn,  *hang-ti,  and  these  words  are  good  historical  evi- 
dence that  the  Chinese  conceived  of  the  Divine,  thou- 
sands of  years  before  the  Christian  era,  as  a  universal 
ruling  power,  comprehending  the  visible  heavens,  and 
an  invisible  infinite,  omnipresent  force,  manifested  in 
the  azure  of  the  firmament,  possessed  so  far  of  intellect- 
ual and  moral  qualities,  and  working  towards  ethical 
ends.  There  is  no  evidence  that  when  the  Chinese  firet 
used  these  words  they  worshipped  fetiches,  but  neither 
is  there  evidence  to  the  contrary,  and  even  if  there  were 
it  would  not  disprove  that  the  ancestors  of  the  Chinese 
had  passed  through  an  era  of  fetichism.  All  members 
of  the  Semitic  family  of  languages  have  the  word  El, 
or  some  modification  of  it,  to  denote  deity,  and  hence 
we  may  conclude  that  the  Semites  had  the  word  in  this 
sense  before  they  separated  and  became  distinct  peo- 
ples, but  not  that  the  idea  of  God  originated  when  the 
word  was  first  thus  employed.  All  members  of  the 
Teutonic  group  of  languages  have  the  word  G<*K  or 
some  slightly  modified  form  thereof,  and  all  members 
of  the  Slavic  group  of  languages  have  the  word  Bog, 
or  some  modification  thereof,  to  express  the  same  con- 
ception :  it  does  not  follow  that  either  Teutons  or 
Slavs  had  no  idea  of  deity  until  the  former  so  applied 
the  word  God,  and  the  latter  so  applied  the  word 
Bog.  Both  Teutons  and  Slavs  are  Aryans,  and 
there  is  an  older  Aryan  term  for  deity  than  cither 
God  or  Bog.  The  Sanscrit  dera,  the  Latin  deus,  and 
the  northern  ti,  tivnr,  are  forms  of  a  word  which  must 
have  been  used  by  the  Aryans  to  express  their  idea  of 
the  Divine  when,  in  a  prehistoric  age,  they  lived  to- 
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jetber  in  their  original  home ;  bat  we  are  not  entitled 
10  infer  that  even  that  prehistoric  Aryan  term  is  the 
»klest  word  for  deity.  It  may  not  be  older  than  the 
primitive  Semitic  word  or  the  primitive  Turanian  word, 
or  the  nutar  of  the  Egyptians,  or  the  t'ien  of  the  Chi- 
nese, or  the  earliest  designations  for  the  Divine  in  the 
earliest  African  and  American  languages.  And  there 
may  have  been  Divine  names  older  than  any  of  these. 
The  science  of  language  has  been  able  to  reconstruct 
in  part  a  prehistoric  Aryan  language,  and  may  simi- 
larly be  able  to  reconstruct  a  prehistoric  Semitic  lan- 
guage, a  prehistoric  Turanian,  and  perhaps  a  prehis- 
toric Hamitic  language.  Should  it  proceed  thus  far 
it  will  probably  perceive  that  all  these  prehistoric  lan- 
iruajres  arose  out  of  a  still  earlier  prehistoric  language 
in  which  also  were  words  expressing  ideas  of  the  Divine. 
There  may  be  many  strata  of  language  buried  too  deep 
for  human  excavation  in  the  abysses  of  unrecorded 
time.  By  no  possibility,  therefore,  can  the  analysis 
of  existing  languages  disclose  to  us  the  oldest  name 
lur  deity  or  the  historical  origin  of  the  idea  of  deity. 
'<  logy  shows  the  vast  antiquity  of  man,  and  nothing 
troves  that  he  may  not  have  been  awed  or  comforted 
>y  thoughts  of  the  Divine  ages  before  the  invention 
of  the  oldest  Aryan  or  Semitic  words.  It  is  merest 
■•■inject ure  to  assign  the  formation  of  the  conception  of 
deity  to  the  dawn  of  historic  time.  Between  primitive 
«peech,  primitive  religion,  the  primitive  condition  of 
mat),  and  the  little  streak  of  light  called  human  history 
there  stretches  an  immeasurable  expanse  of  darkness. 
The  belief  in  primitive  monotheism  is  generally 
rested  on  the  authority  of  the  opening 
uf  twokof  chapters  of  Genesis.  It  is,  however,  doubt- 
'*n«ii.  ful  if  the  appeal  to  them  be  legitimate,  be- 
cause doubtful  if  their  strict  historicity  can 
be  proved  to  those  who  insist  on  judging  them  merely 
bv  critical  and  historical  criteria,  or  even  if  it  can  be 
fairly  inferred  from  the  view  that  they  form  part  of  a 
revelation.  Then,  although  these  chapters  plainly 
teach  monotheism,  and  represent  the  God  whoso 
words  and  acts  are  recorded  in  the  Bible  as  no  mere 
national  God  but  the  only  true  God,  they  do  not  teach, 
what  is  alone  in  question,  that  there  was  a  primitive 
monotheism, — a  monotheism  revealed  and  known  from 
the  beginning.  They  give  no  warrant  to  the  common 
assumption  that  God  revealed  monotheism  to  Adam, 
Noah,  and  others  before  the  flood,  and  that  the  traces 
of  monotheistic  beliefs  and  tendencies  in  heathendom 
are  derivable  from  the  tradition  of  this  primitive  and 
antediluvian  monotheism.  The  one  true  God  is  repre- 
sented in  Genesis  as  making  himself  known  by  par- 
ticular words  and  in  particular  ways  to  Adam,  but  is 
nowhere  said  to  have  taught  him  that  He  only  was 
'•od.  Adam  knew,  of  course,  only  one  God,  as  there 
»as  only  one  God  to  know  ;  but  that  he  knew  there 
was  only  one  God  we  are  not  told,  nor  are  any  grounds 
riven  us  even  for  conjecturing  that  he  knew  it.  We 
we  told  that  God  created  the  heavens  and  earth,  but 
not  that  Adam  was  told  it,  and  we  know  too  little 
MHwt  Adam  to  be  able  to  conceive  how  he  could  have 
'inderstood  the  statement.  We  are  informed  that  he 
knew  God — the  God  who  manifested  himself  to  him 
in  particular  acts,  but  not  what  general  idea  he  formed 
of  God— whether  Monotheistic,  pantheistic,  or  mono- 
theistic, whether  definitely  exclusive  of  polytheism  or 
not,  or  in  what  measure  anthropomorphic.  It  is  not 
otherwise  as  regards  what  is  reported  of  Noah.  In 
primitive  monotheism  is  read  into  the  records  in 
ijenesia  only  because  they  are  read  in  an  inaccurate 
»nd  uncritical  manner.  If  read  aright,  it  would  be 
««n  that,  while  they  speak  much  of  how  God  acted 
towards  man,  they  speak  so  extremely  little  as  to  what 
«Hy  man  knew  of  God  that  the  appeal  to  them  on 
behalf  of  the  hypothesis  of  primitive  monotheism  must 
be  futile,  even  on  the  traditional  view  of  their  author- 
ship and  historicity.1 

'  Anon*  works  In  which  the  hypothesis  of  primitive  monothe- 
<«6  h  ■BfrXaO,  the  following  may  be  menUoned  :  Susuco,  Dt 


It  is  impossible  to  prove  historically  that  mono- 
theism  was  the  primitive  religion.  Were, 
then,  the  oldest  known  historical  forms  of 
religion  monotheistio?  Many  maintain 
they  were,  but  adequate  evidence  has  never  been  ad- 
duced for  the  opinion.  The  oldest  known  _ 
religion  is  probably  the  Egyptian,  and  for  \lM 
at  least  three  thousand  years  its  history 
can  be  traced  by  the  aid  of  authentic  records 
contemporary  with  the  facts  to  which  they  relate.  Its 
origin,  however,  is  not  disclosed  by  Egyp- 
tian  history,  and  was  unknown  to  the  fafifejl 
Egyptians  themselves.  When  it  first  ap- 
pears in  the  light  of  history  it  has  already  a  definite 
form,  a  character  not  rude  and  simple,  but  of  consid- 
erable elevation  and  subtilty,  and  is  complex  in  con- 
tents, having  certain  great  gods,  but  not  so  many  as 
in  later  times,  ancestor-worship,  but  not  so  developed 
as  in  later  times,  and  animal  worship,  but  very  little 
of  it  as  compared  with  later  times.  For  the  opinion 
that  its  lower  elements  were  older  than  the  higher 
there  is  not  a  particle  of  properly  historical  evidence, 
— not  a  trace  in  the  inscriptions  of  mere  propitiation 
of  ancestors,  or  of  belief  in  the  absolute  divinity  of 
kings  or  animals;  on  the  contrary,  ancestors  are 
always  found  propitiated  through  prayer  to  some  of 
the  great  gods,  kings  worshipped  as  emanations  ttnd 
images  of  the  sun-god,  and  the  divine  animals  ndored 
as  divine  symbols  and  incarnations.  The  greater 
gods  mentioned  on  the  oldest  tombs  and  in  the 
oldest  writings  are  comparatively  few,  and  their 
mere  names  —  Osiris,  'Horus,  Thoth,  Seb,  Nut, 
Anubis,  Apheru,  Ra,  Isis,  Neith,  Apis  —  con- 
clusively prove  that  they  were  not  ancient  kings  or 
deceased  ancestors,  but  chiefly  powers  of  nature,  and 
especially,  although  not  exclusively,  of  the  heavens; 
yet  from  the  earliest  historical  time  they  were  re- 
garded as  not  merely  elemental,  but  as  also  ethical 
powers,  working  indeed  visibly  and  physically  in  the 
aspects  and  agents  of  nature,  yet  in  conformity  to  law 
and  with  intelligence  and  moral  purpose.  Wherever 
the  powers  of  nature  are  thus  worshipped  as  gods,  the 
feeling  that  the  separate  powers  are  not  all  power,  that 
the  particular  deities  are  not  the  whole  of  divinity, 
must  be  entertained  and  will  find  expression.  The 
Egyptians  had  undoubtedly  such  a  sense  of  the  unity 
or  the  Divine  from  the  dawn  of  their  history,  and 
they  expressed  it  so  strongly  in  various  ways  from  a 
very  early  period  that  they  have  been  pronounced 
monotheists  not  merely  by  theologians  attached  to  a 
traditional  dogma  but  by  most  eminent  Egyptologists 
— De  Roug6,  Mariette,  Brugsch,  and  Kenouf.  As 
these  scholars,  however,  truthfully  present  the  facts, 
they  satisfactorily  refute  themselves.  A  religion  with 
about  a  dozen  great  gods — distinct  as  regards  their 
names,  characteristics,  histories,  relationships,  sym- 
bols, and  worship — is  not  monotheism  in  the  ordinary 
or  proper  sense  of  the  term.  A  religion  in  which  the 
Divine  is  viewed  as  merely  immanent  in  nature,  and 
the  deities  deemed  physical  as  well  as  moral,  elemental 
as  well  as  ethical  powers,  is  rather  pantheistic  than 
monotheistic  Further,  all  assertions  to  the  effect 
that  the  unity  of  the  Divine  is  most  emphatically  ex- 
pressed in  the  earliest  historical  stages  of  the  religion 
are  contrary  to  the  evidence  adduced  even  by  those 
who  make  them.  To  quote  Patah-Hotep  as  a  proof 
of  the  monotheism  of  the  Egyptian  religion  in  its 
oldest  historical  phase  is  as  uncritical  as  it  would  be 
to  draw  Homeric  theology  from  the  dialogues  of  Plato. 
The  Egyptian  religion  was  a  polv theism  which  im- 
plied monism  ;  it  was  not  monotheism,  which  is  ex. 
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elusive  of  polytheism.  Hence,  notwithstanding  fre- 
quent approximations  to  monotheism,  the  general 
result  of  the  development  of  its  monistic  principles 
was  pantheism,  not  monotheism.  As  to  the  ancient 
Chinese  reliirion,  Dr.  Legge  easily  shows 

rengSu  tna^  Prof-  Tie,e'8  description  of  it  as  "a 
purified  and  organised  worship  of  spirits, 
with  a  predominant  fetichist  tendency,"  has  no 
historical  warrant,  but  he  fails  completely  to  sub- 
stantiate his  own  view,  namely,  that  it  was  a  strict 
and  proper  monotheism.  The  names  T'ien  and 
Ti  afford  no  evidence  that  the  early  Chinese  fathers 
regarded  deity  as  truly  and  properly  spiritual 
and  personal.  It  is  not  in  the  most  ancient 
Chinese  writings  that  spirituality  and  personality 
are  ascribed  to  T'ien,  and  such  ascriptions  are  excep- 
tional in  Chinese  writings  of  any  date.  The  great 
development  of  ancestor  worship  in  China  has  been 
largely  due  to  the  impersonal  character  of 
T'ien.  The  arguments  which  have  been 
adduoed  in  support  of  the  hypothesis  of  a 

Srimitive  Semitic  monotheism  are  also  insufficient. 
I.  Renan's  belief  in  a  monotheistic  instinct  peculiar 
to  the  Semitic  race  has  been  so  often  and  so  convinc- 
ingly shown  to  be  contradicted  both  by  history  and 

Esychology  that  another  refutation  of  it  might  well 
e  regarded  as  a  mere  slaying  of  the  slain.  Divine 
names  like  El,  Baal,  Adon.  and  Melech,  being  the 
oldest  terms  in  the  Semitia  languages  expressive  of  the 
Divinity,  and  having  been  retained  through  all  the 
changes  and  perversions  of  Semitic  religion,  have 
often  been  maintained  to  imply  that  primitive  Semitio 
belief  was  monotheistic.  But  in  reality,  Baal,  Melech, 
and  Adon  were  not  names  originally,  or  indeed  at  any 
time,  given  to  the  one  Supreme  God,  or  exclusively  to 
any  particular  God  ;  on  the  contrary,  they  were  titles 
applicable  to  many  different  gods.  The 
reiTeiona  oldest  historical  form  of  Aryan  religion— 
the  form  in  which  the  Vedas  present  it— 
is  designated  by  Max  Miiller  henotheism,  in  opposi- 
tion to  the  organized  anthropomorphic  polytheism  to 
which  he  restricts  the  term  polytheism,  but  henotheism 
thus  understood  includes  polytheism  in  its  wider  and 
more  ordinary  acceptation,  while  it  excludes  monothe- 
ism properly  so  called.  The  oldest  known  form  of 
Aryan  religion  was  indubitably  polytheistic  in  the 
sense  of  being  the  worship  of  various  nature-deities ; 
and  everything  approximating  to  monotheism  in  India, 
Persia,  Greece,  and  other  Aryan -peopled  lands  was 
the  product  of  later  and  more  advanced  thought 
The  assertion  that  history  everywhere  or  even  any- 
where shows  religious  belief  to  have  commenced  with 
monotheism  is  not  only  unsupported  by  evidence,  but 
contrary  to  evidence.1 

While  the  oldest  known  religions  of  the  world  were 
thus  not  forms  of  monotheism,  neither  were 
r^rjons     they  mere  polytheisms,  wholly  devoid  of 
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monistic  and  monotheistic  germs  and  ten- 
dencies. The  Chinese  religion,  indeed,  can 
hardly  be  said  to  have  been  at  any  period  a 
polytheism,  the  Chinese  people  no  more  regarding 

airits  and  deceased  ancestors  as  gods  than  Roman 
.  itholics  so  regard  angels  and  saints.  They  have 
throughout  their  whole  known  history  explicitly  and 
clearly  acknowledged  the  unity  of  the  Divine — the 
uniqueness  of  T'ien  (Ti.  Shang-Ti).  Had  they 
in  like  manner  acknowledged  the  spirituality,  per- 
sonality, transcendence  of  the  Divine,  their  mono- 
theism would  have  been  indubitable.     Then,  even 

1  The  riew  opposed  In  the  above  paragraph  la  that  maintained 
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in  those  ancient  religions,  where  a  plurality  of 
deities  is  apparent,  a  sense  of  the  unity  of  the 
Divine  is  notwithstanding  implied,  and  in  the 
course  of  their  development  comes  to  expression 
in  various  ways.  It  could  not  be  otherwise,  for 
in  these  religions  the  divine  powers  (deities)  are 
also  powers  01  nature,  and  hence  sprung  from  and 
participant  in  a  mysterious  common  nature,  an  ulti- 
mate and  universal  agency  which  is  at  once  the  source 
of  physical  and  divine  existences  and  forces.  Neither 
nature-deities  nor  powers  of  nature  are  ever  cunceivitl 
of,  or  indeed  can  be  conceived  of,  as  entirely  distinct 
and  independent.  The  lowest  forms  of  polytheism, 
such  as  fetich  ism  and  animism,  have  no  more  marked 
characteristic  than  the  indefiniteness  of  their  idea  uf 
the  Divine  and  the  imperfect  individualization  of 
their  deities.  In  the  highest  forms  of  nature-worship, 
e.g.,  the  Vedic,  Egyptian,  and  Babylonian-Assyrian, 
the  same  trait  is  perceptible.  This  implicit  monism 
of  nature-worship  may,  through  the  action  of  variotu 
causes,  come  to  explicit  utterance  in  diverse  modes, 
and  has  in  fact  done  so,  with  the  result  that  even  io 
the  oldest  known  polytheisms  are  to  be  found  remark- 
able approximations  to  monotheism.  One  form  of 
approximation  was  henotheism.  When  worship  is 
ardent  and  earnest  the  particular  god  worshipped  is 
apt  to  have  ascribed  to  him  the  attributes,  as  it  were, 
of  all  the  gods  —  an  almost  absolute  and  exclusive 
godhead.  Max  Miiller  has  shown  how  prominent 
a  phenomenon  henotheism  is  in  the  Vedas.  Pa^e 
Rcnouf  has  shown  that  it  is  very  conspicuous  also  in 
the  ancient  inscriptions  and  hymns  of  Egypt  Horus. 
Ra,  Osiris,  Amun.  Knuni,  were  severally  spoken  of  as 
if  each  were  absolute  God,  invested  not  only  with  dis- 
tinctive divine  attributes  but  with  all  divine  attribute*. 
In  the  religious  records  of  Babylon  and  Assyria  mono- 
theistic approximations  of  the  same  kind  are  likewise 
common.  Now,  in  themselves  such  monotheistic 
modes  of  expression  may  truly  be  held  to  be  the  pro- 
ducts of  passing  moods  of  mind,  not  reflections  of 
permanent  conviction.  But  every  mood  of  mind 
tends  to  perpetuate  itself,  and  the  enthusiasm  of  piety 
which  utters  itself  in  henotheistic  praises  and  proven 
may  take  abiding  possession  of  the  soul  of  a  powerful 
ruler  or  even  of  the  hearts  of  a  whole  class  of  society 
or  of  a  whole  people,  and  may  seem  to  them  to  find 
the  strongest  possible  confirmation  in  experience.  We 
may  illustrate  from  Assyrian  religious  history.  Tig- 
lath- Pileser  showed  a  marked  preference  for  ihe  wor- 
ship of  Asshur,  to  him  "  king  of  all  the  gods,"  "he 
who  rules  supreme  over  the  gods."  Nebuchadneuar. 
again,  showed  a  great  partiality  for  the  god  Merodach. 
and  applied  exclusively  to  him  such  magnificent  titles 
as  "  the  lord  of  all  beings."  "the  lord  of  the  house  of 
the  gods,"  "the  lord  of  lords."  "the  lord  of  the 
gods."  "the  king  of  heaven  and  earth."  Nabonidus, 
on  the  other  hand,  specially  revered  Sin,  the  moon; 
god,  and  represented  him  as  "the  great  divinity,'' 
f'  the  king  ot  gods  upon  gods,"  "  the  chief  and  king 
of  the  gods  of  heaven  and  earth."  A  preference  of 
this  kind  might  arise  from  some  merely  accidental  or 
personal  cause,  and  be  confirmed  by  experiences 
mainly  individual,  and  yet  have  a  vast  historical  in- 
fluence. The  devotional  choice  of  a  people  must  tend, 
however,  st  ill  more  than  that  of  any  monarch  to  the 
elevation  of  one  god  towards  absolute  godhead.  Ij 
was  accordingly  what  raised  Asshur,  the  sped*' 
national  god  of  the  Assyrians,  to  the  head  of  the 
Babylonian-Assyrian  pantheon  during  the  Assyrian 
period.  In  a  struggle  of  deities  for  supremacy  the 
national  god  has  an  immense  advantage  in  that  he  has 
both  the  piety  and  the  patriotism  of  the  people  on  ha 
Bide.  His  rule  is  identified  with  providence ;  he  » 
credited  with  all  the  victories  ana  successes  of  the 
nation ;  and  his  power  and  godhead  seem  certified  by 
fact  and  experience.  The  logic  of  evento  in  every 
advancing  nation  combines  with  the  essential  tenden- 
cies of  piety  and  with  the  growth  of  conscience  uw 
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to  promote  belief  in  the  unity  and  perfection  of 
the  Divine.  The  general  course  of  providence  is  no 
more  polytheistic  than  it  is  atheistic.  The  best  exem- 
plification of  the  operation  of  the  piety  of  an  influen- 
tial class  in  transcending  polytheism  is  Brahman- 
hu.  But  for  the  impulse  given  by  Brahmanical  piety 
Brahmanical  speculation  would  never  have  reduced 
the  Vedic  gods  to  manifestations  of  Brahma.  Heno- 
thei.*tic  forms  of  approximation  to  monotheism  are 
not,  however,  the  only  ones.  Particular  gods — all  of 
them — may  be  dropped  out  of  view,  and  the  generic 
thooght  of  God  alone  retained.  The  mind  and 
heart  of  the  devout  may  be  directed  exclusively  to  the 
power  of  the  powers,  the  God  in  the  gods,  God  simply, 
the  Divinity.  The  formation  of  names  expressing 
Divinity  in  the  abstract  is  an  evidence  of  the  existence 
of  such  a  process,  and  names  of  the  kind  are  io  be 
found  even  among  very  rude  peoples.  But  there  are 
more  obvious  and  conclusive  indications.  In  one  of 
the  most  ancient  of  books,  for  example,  and  probably 
the  oldest  manuscript  in  the  world,  the  maxims 
of  Patah-Hotep,  a  wise  Egyptian  prince  of  the  fifth 
dynasty,  God  simply  (nutar)  is  often  spoken  of  with- 
out a  name  or  any  mythological  characteristic,  and  in 
a  way  which  is  in  itself  quite  monotheistic.  "  If  any 
one  beareth  himself  proudly  he  will  be  humbled  by 
God.  who  maketh  his  strength. "  "If  thou  art  a  wise 
man.  bring  up  thy  son  in  the  love  of  God."  "  God 
Uveth  the  obedient,  and  hateth  the  disobedient." 
Sentences  like  these  standing  alone  would  be  pro- 
nounced by  every  one  monotheistic  ,  and  even  when 
funding  alongside  of  references  to  "gods"  and 
"powers  "  they  show  that  said  gods  and  powers  were 
not  deemed  by  the  Egyptian  sage  inconsistent  with 
oneness  of  power  and  godhead  or  exhaustive  of  their 


fu  Babylonian-Assyrian  religious  history 
there  are  also  distinct  traces  of  the  rise  of  the  spirits 
of  worshippers  above  particular  deities,  simply  to  deity. 
Sometimes  they  appear  with  special  clearness  in  con- 
nections which  tell  of  awakened  and  afflicted  con- 
science, of  the  pressure  of  a  sense  of  sin  and  guilt 
forcing  on  the  heart,  as  it  were,  a  conviction  of  One 
with  whom  it  has  to  deal,  of  its  need  of  the  forgive- 
ness and  favor,  not  of  this  god  or  of  that,  but  of  God. 
The  following  passage  may  be  cited  as  an  instance. 
"0  my  Lord,  my  sins  are  many,  my  trespasses  are 
great,  and  the  wrath  of  the  gods  has  plagued  me  with 
disease,  and  with  sickness  and  sorrow.  I  fainted,  but 
bo  one  stretched  forth  his  hand  I  I  groaned,  but  no 
one  heard  !  O  Lord,  do  not  abandon  thy  servant ;  in 
the  waters  of  the  great  stream  do  Thou  take  his  hand; 
the  sins  which  he  has  committed  do  Thou  turn  to 
righteousness."  Many  parallel  passages  might  be 
drawn  from  Hindu,  Greek,  and  other  sources.  Clear- 
ness of  moral  perception  is  decidedly  favorable  to 
monotheistic  belief.  The  practical  reason  contributes 
well  as  the  speculative  reason,  and  precisely  in  the 
measure  of  its  healthiness  and  vigor,  to  the  formation 
of  a  true  idea  of  the  Divine.  It  was  due  more  to 
their  moral  earnestness  and  insight  than  to  their  in- 
tellectual superiority  that  the  Persians  came  nearer 
to  monotheism  than  any  other  people  of  heathen 
wiiquity.  Ah riii Kir i  was  entirely  evil,  and,  therefore, 
>nly  to  be  hated  and  combated  ;  while  Ahuramazd  was 
absolutely  divine,  perfectly  good,  and,  therefore,  to  be 
^preraely  worshipped  and  obeyed.  This  moral  dual- 
^ni  approached  more  closely  to  true  monotheism  than 
the  later  speculative  monism,  which  placed  above  both 
Ahuramazd  and  Ahriman  Zervanafcarene,  boundless 
time,  indeterminate  being,  an  ethically  indifferent 
destiny.  Finally,  reason  in  striving  to  understand  and 
explain  the  world  tends  towards  monotheism.  The 
mind  cannot  be  expected  to  recognize  the  unity  of  God 
until  it  recognizes  the  unity  of  nature  ;  when  it  sees 
nature  to  be  a  whole,  a  universe  or  cosmos,  it  cannot 
but  form  a  conception  of  it  which  will  be  pantheistic, 
if  the  unity  of  substance,  law,  and  evolution  be  alone 
acknowledged,  and  monotheistic  if  a  unity  of  causality  i 

Vol.  XXIII.-U75 


rational  plan,  and  ethical  purpose  be  also  appreheuded. 
In  the  measure  in  which  reason  advances  either  on  the 
path  of  scientific  investigation  or  of  philosophical 
speculation,  polytheism  must  retreat  and  disappear; 
in  the  measure  in  which  it  discerns  unity,  order,  sys- 
tem, moral  government,  indications  of  spiritual  char- 
acter and  design  in  the  world,  monotheism  must  rise 
and  spread.  Now,  in  the  chief  progressive  heathen 
nations  reason,  it  ean  be  proved,  has  gradually  gained 
on  imagination.  Hence  the  polytheisms  which  they 
built  up  in  their  youth  have  been  undermined  and 
broken  down  by  them  in  their  maturity.' 

A  monotheistic  movement  can  be  clearly  traced  in 
ancient  Greece.  The  popular  religion  of 
Greece,  as  it  appeared  in  the  Homeric  Monothe- 
poems,  was  as  distinctly  polytheistic  and  mcntVn 
as  little  monotheistic  as  any  known  religion.  Greece. 
Its  gods  were  all  finite,  begotten,  and  thor- 
oughly individualized  beings.  The  need  of  unity  was 
responded  to  only  by  the  supremacy  of  Zeus,  and 
Zeus  was  subject  to  destinv,  surrounded  by  an  aristoc- 
racy far  from  orderly  or  obedient,  and  participant  in 
weakness,  folly,  and  vice.  To  its  etemal  honor  the 
Greek  spirit,  however,  was  not  content  with  so  inade- 
quate a  conception  of  the  Divine,  but  labored  to 
amend,  enlarge,  and  elevate  it.  The  poets  and  drama- 
!  tists  of  Greece  purified  and  ennobled  the  popular 
1  myths,  and,  in  particular,  so  idealized  the  character 
j  and  agency  of  Zeus  as  to  render  them  accordant  with 
a  true  conception  of  the  Godhead.  The  Zeus  of 
^Eschylus  and  of  Sophocles  was  not  only  not  the  Zeus 
of  Homer,  but  was  a  god  belief  in  whom  was  incon- 
sistent with  belief  in  any  of  the  Homeric  gods.  The 
dramatists  of  Greece  did  not  assail  the  popular  con- 
ception of  Divinity,  but  they  substituted  for  it  one 
which  implied  that  it  was  without  warrant  or  excuse. 
They  developed  the  germs  of  monotheism  in  the  Greek 
religion,  while  leaving  untouched  its  polytheistic  as- 
sumptions and  affirmations.  These,  however,  were 
not  only  persistently  undermined,  but  often  directly 
attacked  by  the  philosophers,  some  of  whom  eventually 
reached  a  reasoned  knowledge  of  the  one  absolute 
Mind.  Xenophanes,  Empedocles,  and  Anaxagoras 
were  among  the  pre-Socratic  philosophers  who,  on 
grounds  of  reason,  rejected  the  polytheism  and  anthro- 
pomorphism of  the  current  mythology,  and  advocated 
belief  in  one  all-perfect  divine  nature.  Socrates,  al- 
though avoiding  all  attacks  on  the  popular  religion 
calculated  to  weaken  the  popular  reverence  for  divine 
things,  had  real  faith  only  in  the  one  supreme  Reason, 
the  source  and  end  of  all  things ;  and  the  best  repre- 
sentatives of  later  Greek  philosophy  were  in  this  re- 
spect his  followers.  Plato  attained  by  his  dialectic  a 
conception  of  God  which  will  always  deeply  interest 
thoughtful  men.  God  he  deemed  the  highest  object  of 
knowledge  and  love,  the  source  of  all  being,  cognosci- 
bility,  truth,  excellence,  and  beauty, — the  One,  the 
Good.  The  controversy  as  to  whether  his  conception 
may  be  more  correctly  designated  thcistic  or  pantheistic 
will,  perhaps,  never  be  brought  to  a  decisive  conclu- 
sion, out  in  its  general  truth  and  grandeur  it  must  be 
admitted  far  to  transcend  either  the  monotheism  of 
the  vulgar  or  any  popular  form  of  pantheism.  Aris- 
totle's characteristic  cautiousness  of  judgment  showed 
itself  in  the  very  meagrcness  of  his  theology.  The  rep- 
resentation which  he  gives  of  God  hardly  meets  at  all 
the  demands  of  affection  and  of  practical  fife,  yet  so  far 

■  The  best  literature  relating  to  the  subject  of  the  preceding 
paragraph  la  Indicated  In  the  lists  of  books  given  in  connection 
with  the  relevant  sections  In  Tide's  Outline*  o/  the  History  itf  Re- 
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llgum,  and  particularly  In  the  French  translation  by  i 
Hegel's  Phumophp  of  Religion,  Bunsen's  U<xl  in  History,  Freeman 
Clarke's  Ten  Great  Religions,  the  St.  Giles  Lecture*  on  the  Faiths  of 
the  World,  still  more  the  berlcs  of  Saertti  linokt  of  the  East  and  of 
ancient  text*  published  under  the  title  of  Records  of  the  Past,  and 
the  volume*  of  the  Rer.  de  mist,  des  Religions,  will  be  found  use- 
ful to  those  wishing  to  make  a  survey  of  heathen  thought  regard- 
ing God  so  far  as  It  approximated  to  the  thelstic  Idea.  For  the 
conceptions  of  the  Divine  entertained  by  non-elvlllaed  people*, 
see  especially  Waltz's  Anthropnlogie.  and  Reville's  Religions  ds* 
Hon-Ctv-iluts,  who  both  give  exteualve  lists  of  literature. 
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aa  it  goes  will  be  generally  regarded  as  thoroughly  rea- 
sonable. It  is  more  unequivocally  theistic  than  that 
of  Plato.  It  Beta  forth  God  as  without  plurality 
and  without  parts;  free  from  matter,  contingency, 
change,  and  development ;  the  eternal  unmoved 
mover,  whose  essence  is  pure  energy;  absolute 
spirit,  self-thinking  reason,  the  vo?<j<c  vojetur ;  the 
one  perfect  being,  whose  life  is  completely  blessed, 
and  whose  likeness  is  the  goal  towards  which  the 
whole  universe  tends.  Stoicism  was  originally  and 
predominantly  a  materialistic  or  hylozoic  form  of  pan- 
theism ;  but  some  of  its  greatest  representatives  con- 
ceived of  God  in  a  decidedly  theistic  manner  as  the  su- 
preme moral  reason.  The  beautiful  hymn  of  Cleanthes 
to  Zeus  is  full  of  the  purest  devotional  feeling,  spring- 
ing from  a  clear  sense  of  personal  relationship  to  the 
one  all-ruling  personal  Spirit  Greek  philosophy  pro- 
ceeded throughout  its  whole  course  in  entire  inde- 
pendence of  the  popular  polytheism,  and  was  a  con- 
tinuous demonstration  of  its  futility  ;  and  it  largely 
contributed  to  that  reasoned  natural  knowledge  of  God 
which  must  underlie  all  rational  belief  in  revelation. 
It  discerned  in  some  measure  all  the  chief  arguments 
which  have  since  been  employed  as  theistic  proofs  It 
failed,  however,  to  conceive  of  God  as  truly  creative, 
or  of  the  universe  as  in  its  very  substance  the  result 
of  divine  action ;  it  failed  also  to  make  evident,  even 
to  cultured  minds,  the  superiority  of  monotheism  to 
pantheism  and  skepticism ;  and  it  failed  especially  to 
convert  the  common  people  to  faith  in  one  sole  Deity1 
Israel  presents  us  with  the  first  example  of  a  mono- 
theistic nation.  The  controversies  as  to 
thelun.  in  k°w  ^8rac'  acquired  this  pre-eminence  can 
Israel.  only  be  decided  by  critical  and  historical 
investigations  into  which  we  cannot  here 
enter  (see  Israel). 
The  science  of  Old  Testament  theology,  giving  due 
heed  to  the  results  of  critical,  historical, 
■t*-  and  exegetical  research  regarding  the  docu- 
ments with  which  it  deals,  has  to  trace  by 
what  means  and  through  what  stages  He- 
brew monotheism  was  developed  and  established ;  and 
to  the  treatises  on  this  science  our  readers  must  be  re- 
ferred. The  monotheistic  movement  in  Israel  was  one 
of  continuous  progress  through  incessant  conflict  until 
a  result  was  reached  of  incalculable  value  to  humanity. 
That  result  was  a  faith  in  God  singularly  comprehen- 
sive, sublime,  and  practical, — a  faith  which  rested, 
not  on  speculation  and  reasoning,  but  on  a  conviction 
of  God  having  directly  revealed  Himself  to  the  spirits 
of  men,  and  which,  while  ignoring  metaphysical  the- 
orizing, ascribed  to  God  all  metaphysical  as  well  as 
moral  perfections  ;  a  faith  which,  in  spite  of  its  sim- 
plicity, so  apprehended  the  relationship  of  God  to  na- 
ture as  neither  to  confound  them  like  pantheism  nor 
to  separate  them  like  deism,  but  to  assert  both  the 
immanence  and  the  transcendence  of  the  divine ;  a 
faith  in  a  living  and  personal  God,  the  almighty  and 
sole  creator,  preserver,  and  ruler  of  the  world ;  a  faith, 
especially,  in  a  Gud  holy  in  all  His  ways  and  righteous 
in  all  His  works,  who  was  directing  and  guiding  hu- 
man affairs  to  a  destination  worthy  of  His  own  char- 
acter ;  and.  therefore,  an  essentially  ethical,  elevating, 
and  hopeful  faith.  The  existence  of  utterances  in  the 
Hebrew  Scriptures  which  show  that  Hebrew  faith  was 
not  always  thus  enlightened,  and  sometimes  conceived 
of  God  as  partial  and  cruel,  is  no  reason  for  not 
acknowledging  the  general  justice  and  grandeur  of  its 
representation  of  the  Supreme.' 

*  See  Zeller,  Die  Entwiekehtng  dee  Manotheitmu*  bei  den  Grteehen 
(In  VortrOge,  vol.  1.) .  ami  Cocker,  Chrlttianity  and  Greet  PWoih 
e>f>hy,  lxT.'i ;  also.  Meitiera,  Ilietorin  Doeirinx  de  Vero  Deo,  1780. 

■  See  the  O.  T.  ThrotogU*  of  Ochler,  Schultx,  Kayser,  Piepen- 
brlriK,  etc. ;  F.wnld,  Uhrt  drr  MM  von  Gott;  Baudlnsen.  Stud.  t. 
Semtl.  RrUgiontgachiehte ;  Kuenen,  Hibbert  Lecture;  Duhtn,  Tlieol- 
ogie  d.  Propbeten;  W.  Robertson  Smith.  Prophet*  of  Israel,  etc.  A» 
to  the  name  "  Jahveh,"  an  instrucUvo  summary  ami  examina- 
tion of  ylcw»  U  riven  by  Prof.  Driver  in  his  article  "  Recent 
Theories  on  the  Origin  and  Nature  of  the  Tetrairriimmaton,"  In 
Studia  Bibticxi,  Oxford,  1886. 


I    The  God  of  the  Old  Testament  is  also  the  God  of 
the  New.    Christ  and  the  apostles  accepted        Sl  t 
what  Moses  and  the  prophets  had  taught  t«u- 
j  concerning  God ;  they  assigned  to  Him  no     .  "£nt 
other  attributes  than  had  already  been  as-  *°^r 
signed  to  Him.    Like  Moses  and  the  prophets  also 
they  made  no  attempt  formally  to  prove  the  existence 
or  logically  to  define  the  nature  of  God,  hut  ipoke 
of  Him  either  as  from  vision  or  inspiration.  And 
yet  their  doctrine  of  God  has  original  and  peculiar 
features.    Thus,  first,  the  fatherhood  of  God  was 
taught  with  incomparable  distinctness  and  fulness  br 
Jesus  Christ, — a  fatherhood  not  merely  of  natural 
creation  or  national  election,  but  of  spiritual  relation- 
ship of  love,  sympathy,  mercy,  and  grace  for  individ- 
ual souls.    Such  fatherhood,  if  acknowledged  at  all, 
was  only  very  rarely  and  vaguely  acknowledged  in 
heathendom,  and,  although  not  wholly  absent  from 
the  Old  Testament,  is  far  from  clearly  and  prominently 
there,  and,  indeed,  is  present  chiefly  by  implication  in 
passages  which  refer  directly  only  to  God's  connection 
with  the  people  of  Israel,  as  an  elect  and  covenant 
people ;  it  is  conspicuous  and  centra],  however,  in  the 
conception  of  God  introduced  by  Christianity.  Sec- 
ondly, Divine  fatherhood  had  its  correlate  in  Divine 
sonship.    God  is  represented  in  the  New  Testament 
as  revealing  His  fatherhood  through  his  Son,  Jesus 
Christ.    In  Old  Testament  representations  of  Israel, 
the  Messiah,  and  Wisdom,  ana  in  the  Logos  doctrine 
of  Judsco-Alexandrian  philosophy,  some  approxima- 
tions to  this  conception  of  the  Divine  may  be  traced, 
but  they  fell  far  snort  of  it.   According  to  the  New 
Testament,  God  is  not  merely  infinitely  exalted  above 
the  world  and  definitely  distinguished  therefrom,  nor 
merely  immanent  and  everywhere  operative  in  nature, 
but  also  incarnate  in  Christ ,  and  Cnrist  is  not  merely 
"the  Son  of  Man,"  essentially  sharing  in  humanity 
and  truly  representing  it  before  God,  Dut  also  "  the 
Son  of  God,  '  essentially  sharing  in  Divinity,  and  giv- 
ing the  fullest  disclosure  of  it  to  man.    The  foundation 
or  the  Christian  faith  as  laid  down  in  the  New  Testa- 
ment is  that  Christ  through  His  unique  relation  as  Sod 
to  the  Father  perfectly  declared  and  expressed  the  na- 
ture and  will  of  God  in  relation  to  human  salvation. 
Thirdly,  God  is  exhibited  in  the  New  Testament  as  the 
Spirit,  the  Holy  Ghost,  who  dwells  in  the  spiriuof 
men,  to  work  in  them  the  will  of  the  Father,  and  to 
conform  them  to  the  image  of  the  Son.   Only  when 
thus  exhibited  can  the  revelation  of  the  Divine  name 
be  regarded  from  the  New  Testament  point  of  view  u 
other  than  manifestly  incomplete.    Even  the  manifes- 
tation of  God  in  Christ,  being  objective  and  single, 
must  be  supplemented  by  a  manifestation  which  is 
subjective  ana  multiple,  before  the  one  God,  the  one 
Christ,  can  find  a  place  in  the  manifoldness  of  souls, 
the  multitude  of  separate  hearts  and  lives.    The  mani- 
festation of  the  Spirit  is  such  a  manifestation,  and 
completes  in  principle  the  revelation  of  the  Christian 
idea  of  (rod,  the  revelation  of  His  threefold  nature 
and  name.     This  revelation  completed  God  can  be 
thought  of  as  absolute  spirit,  absolute  love,  absolute 
good,  and  was,  to  some  extent  explicitly,  and  through- 
out implicitly,  so  represented  in  the  New  Testament 
It  isprocisely  in  virtue  of  the  threefold  representation 
of  God  characteristic  of  the  New  Testament  that 
Christianity  is  still  held  by  so  many  of  the  world  s 
profoundest  thinkers  as  the  absolute  and  perfect  relig- 
ion, the  crown  and  consummation  of  religion, — specu- 
latively considered,  an  absolute  revelation  of  God,  and 
practically  considered,  a  perfect  salvation,— within 
which  there  may  be  infinite  evolution  and  progress, 
but  beyond  which  there  can  be  no  true  light  or  real 
growth.*  % 

The  threefold  representation  of  God  in  the  New 
Testament  was  an  entirely  religious  and  practical  rep- 


•  The  New  Testament  representation  of  God  is  treated  ofjBjM 

»w  Tc*lnm<n\t  Tbeolngieeof  Schmid,  Rei 
alio  In  Wlttlcheu,  Die  Idee  Uvttet,  1S65. 
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resentation,  inseparably  connected  with  the  historical 
lMctriae  facts  of  Christ' 8  life  and  the  spiritual  ex- 
uf  the  perienees  of  the  early  Christians.  It  was 
Wnity.  not  an  ontological  or  even  theological  doc- 
trine, and  will  be  identified  by  no  competent  ex- 
eeete  with  the  dogma  of  the  Divine  Trinity  set  forth 
in  the  oecumenical  creeds.  The  propositions  constitu- 
tive of  the  dogma  of  the  Trinity — the  propositions 
in  the  symbols  of  Nice,  Constantinople,  ana  Toledo 
relative  to  the  immanent  distinctions  and  relations  in 
the  Godhead — were  not  drawn  directly  from  the  New 
Testament,  and  could  not  be  expressed  in  New  Testa- 
ment terms.  They  were  the  products  of  reason  specu- 
lating on  a  revelation  to  faith — the  New  Testament 
representation  of  God  as  a  father,  a  redeemer,  and  a 
sanctifier — with  a  view  to  conserve  and  vindicate,  ex- 
plain and  comprehend  it  They  were  only  formed 
through  centuries  of  effort,  only  elaborated  by  the  aid 
of  the  conceptions  and  formulated  in  the  terms  of 
Greek  and  Roman  metaphysics.  The  evolution  of  the 
ductrine  of  the  Trinity  was  far  the  most  important  fact 
in  the  doctrinal  history  of  the  church  during  the  first 
fire  centuries  of  its  post-apostolio  existence.  To  trace 
and  describe  it  fully  would  be  almost  to  exhibit  the 
history  of  Christian  thought  during  these  centuries. 
It  had  necessarily  an  immense  influence  on  the  develop- 
ment of  theism.  The  acceptance  of  the  catholic  doo- 
trineof  the  Trinity  implied  the  rejection  of  pantheism, 
<>f  abstract  monotheism,  of  all  forms  of  monarchianism 
or  unitarianism.  It  decided  that  theistic  development 
was  not  to  be  on  these  lines  or  in  these  directions.  At 
the  same  time  the  dogma  itself  was  a  seed  for  new 
growths  of  theistic  thought,  and  demanded  a  develop- 
ment consistent  with  its  own  nature.  It  is  a  doctrine, 
not  as  to  the  manifestations  and  revelations  of  God- 
head, but  as  to  their  ground  and  explanation,  the  con- 
stitution of  Godhead,  a  doctrine  as  to  a  trinity  of 
essence,  which  accounts  for  the  Trinity  of  the  gospel 
dispensation.  It  affirms  the  unity  of  God,  but  requires 
us  to  conceive  of  His  unity,  not  as  an  abstract  or  in- 
determinate self-identity,  not  as  ' '  sterile,  monotonous 
simplicity,"  but  as  a  unity  rich  in  distinctions  and  per- 
fections,—the  unity  of  an  infinite  fulness  of  life  and 
love,  the  unity  of  a  Godhead  in  which  there  are  Father,  I 
Son,  and  Holy  Spirit,  a  trinity  of  persons,  a  diversity 
of  properties,  a  variety  of  offices,  a  multiplicity  of  oper- ' 
ations,  yet  sameness  of  nature,  equality  of  power  and 
flory,  oneness  in  purpose  and  affection,  harmony  of 
will  and  work.  It  finds  its  dogmatic  expression  as  to 
what  is  ultimate  in  it  in  the  formula— One  substance 
in  three  persons,  of  which  the  first  eternally  generates 
the  second,  and  the  third  eternally  proceeds  from  the 
first  and  second.  Now,  manifestly,  however  much 
such  a  doctrine  as  this  may  have  satisfied  thought  on 
a  revelation  as  to  the  Godhead,  it  cannot  have  ex- 
hausted or  completed  it.  If  it  answered  certain  ques- 
tions it  raised  others,  and  these  more  speculative  and 
profound  than  those  which  had  been  answered.  What 
i* meant  by  affirming  God  to  be  "substance"  or  "  in 
three  persons ' '  ?  What  is  meant  by  divine  "  genera- 
tion '  or  "  procession  "  ?  How  are  the  substance  and 
persons  related  ?  How  are  the  persons  distinguished 
and  interrelated?  These  and  many  kindred  and  con- 
nected questions  reason  became  bound  to  discuss  by  its 
adoption  of  the  doctrine  of  the  Trinity.  This  obliga- 
tion could  only  be  temporarily  and  partially  evaded  or 
mOMwd  by  representing  the  doctrine  as  "  a  mystery  " 
fobe  accepted  simply  on  authority  or  with  blind  faith. 
Data  of  the  doctrine  may  have  been  given  to  faith, 
hut  the  doctrine  itself  was  the  work  of  reason,  and  on 
no  ground  not  plainly  absurd  could  that  work  be  held 
to  have  terminated  in  589  A. D.  As  soon  as  an  inspired 
record  is  left  at  all,  as  soon  as  any  speculation  is  allowed 
on  its  contents,  as  soon  as  the  process  of  forming  doc- 


mc  is  permitted  to  begin,  all  conceivable  right  to  stop 
the  movement  anywhere  is  lost    By  the  blending, 
noweveT,  of  trinitarianism  with  theism  the  whole  char-  ] 
acter  of  the  latter  was,  of  necessity,  profoundly  changed.  ; 


A  Trinitarian  theism  must  be  vastly  different  from  a 
unitarian  as  regards  practice.  It  must  be  equally  so 
as  regards  theory.  It  must  be  far  more  speculative. 
By  its  very  nature  it  is  bound  to  undertake  speculative 
labors  in  which  a  simply  unitarian  tin  ism  will  feel  no 
call  to  engage.1 

It  was  the  general  conviction  of  the  early  Christian 
writers  that  formal  proofs  of  the  Divine  xheiam  In 
existence  were  neither  necessary  nor  useful.  patrutio 
In  their  view  the  idea  of  God  was  native  writer*, 
to  the  soul,  the  knowledge  of  God  intuitive,  the  mind 
of  man  a  mirror  in  which,  if  not  rusted  by  sin,  God 
could  not  fail  to  be  reflected.  The  design  argument, 
however,  came  early  into  use  and  was  frequently  em- 
ployed. More  speculative  modes  of  reasoning  were 
resorted  to  by  Dionysius  of  Tarsus,  Augustine,  and 
Boetius.  The  unity  of  God  had  to  be  incessantly 
affirmed  against  poly  theists.  Gnostics,  and  Manichifeans. 
The  incomprehensibility  of  God  and  Hiscognoscibility 
were  both  maintained,  although  each  was  sometimes 
so  emphasized  as  to  seem  to  obscure  the  other.  That 
the  knowledge  of  God  may  be  reached  by  the  three 
ways  of  caugality}  negation,  and  eminence  was  implied 
by  the  pseudo-Dionysius,  although  only  explicitly  an- 
nounced by  Scotus.  Neither  any  systematic  treatment 
of  the  Divine  attributes  nor  any  elaborate  discussion 
of  single  attributes  was  attempted.  The  hypothesis 
of  eternal  creation  found  a  vigorous  defender  in  Origen, 
but  met  with  the  same  fate  as  the  dualist  hypothesis 
of  uncreated  matter  and  the  pantheistic  hypothesis  of 
emanation.  Of  all  the  patristic  theologians  Augus- 
tine was  undoubtedly  the  most  philosophical  apologist 
and  exponent  of  theism.  He  alone  attempted  to  refute 
agnosticism,  and  to  find  a  basis  for  the  knowledge  of 
God  in  a  doctrine  of  cognition  in  general.  On  the 
large,  difficult,  and  jus  yet  far  from  adequately  invest  i- 

C[ated  subject,  the  influence  of  Platonic  and  Aristote- 
lan,  Stoic  and  Academic,  Neopythagorcan  and  Nco- 
platonio  speculation  on  the  formation  of  the  Christian 
doctrina  de  Deo,  it  b,  of  course,  impossible  here  to 
enter.* 

Mohammed  (570-632}  founded  a  monotheistic  re- 
ligion which  spread  with  amazing  rapidity 
through  Arabia,  Syria,  Persia,  North  JSSZ. 
Africa,  and  Spain,  and  gave,  almost  wher- 
ever it  spread,  a  mighty  impulse  to  the  minds  and 
wills  of  men.  It  was  _  received  as  the  gift  of  special 
inspiration  and  revelation,  although  its  creed  contained 
little  of  moment  on  which  reason  would  seem  to  be 
incompetent  to  decide.  It  had  obvious  merits,  and 
must  be  admitted  to  have  rendered  real  and  impor- 
tant services  to  culture,  religion,  and  humanity,  but 
had  also  conspicuous  faults,  which  have  done  much 
injury  to  individual,  domestic,  and  national  life.  If 
the  latest  were  always  the  best,  it  would  be  the  most 
perfect  of  the  three  great  theistic  religions  of  the  world ; 
but  it  is,  in  fact  the  least  developed  and  most  defec- 
tive. Instead  of  evolving  and  extending,  it  marred 
and  mutilated  the  theistic  idea  which  it  borrowed. 
Instead  of  representing  God  as  possessed  of  all  spiritual 
fulness  and  perfections,  it  exhibited  Him  as  devoid  of 
the  divinest  spiritual  attributes.  It  recognized  His 
transcendent  exaltation  above  His  creatures,  but  not 
His  sympathetic  presence  with  His  creatures ;  appre- 
hended vividly  His  almighty  power,  His  eternity.  His 
omnipresence  and  omniscience,  but  only  vaguely  and 
dimly  His  moral  glory,  His  love  and  goodness.  His 
righteousness  and  holiness.  The  Allah  of  Moham- 
med was  essentially  despotic  will,  and  so  fell  far  below 
the  Jahveh  of  Moses,  essentially  righteousness,  and 
the  Heaveniy  Father  of  Christ,  essentially  holy  love. 
Mohammedanism  is  almost  as  contrary  to  Christianity 
as  one  form  of  theism  can  be  to  another.    It  is  as 

I  Baur,  Ch.  Lehre  v.  d.  DreieinigkeU,  etc.,  184 1-43 ;  Meter,  Lehre 
v.  d.  Trinitat  in  hUL  Entuieii.,  1S44. 

*  Roesler.  Philotophia  Veterii  Ecel.  de  Deo,  1782:  and  the  his- 
tories of  Christian  doctrine  by  Hajrenbarh,  Neander.  Shedd, 
Bo ni fits,  Sheldon,  narnack,  etc.;  Gangauf,  De*  h.  ' 
epeeuUUtve  Lehre  von  Gott,  18M. 
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unitarian  as  Christianity  is  trinitarian.  Its  cardinal 
tenet  is  as  distinctly  anti-trinitarian  as  anti-polytheistic. 
It  has  often  been  represented  as  having  had  the  provi- 
dential task  assigned  it  of  preparing  the  way  for  Chris- 
tianity by  destroying  polytheism  ;  in  reality,  it  has 
hitherto  offered  a  far  wore  stubborn  resistance  to 
Christianity  than  any  polytheistic  religion  has  done.1 

The  mediaeval  world  was  so  complex,  so  full  of  con- 
Medi  v  l  trusts  an*l  contradictions,  that  it  cannot  be 
theology.  "  summed  up  in  a  formula"  Most  gen- 
eral statements  current  regarding  it  will  be 
frund  on  examination  only  partially  true.  It  is  often 
described  as  the  age  in  which  external  religious  au- 
thority ruled,  and  all  religious  thought  ran  in  narrow, 
strictly  prescribed  paths,  whereas,  in  fact,  the  mediae- 
val  theologians  were  far  freer  to  speculate  on  almost 
all  points  of  religious  doctrine  than  Protestant  divines 
have  been.  Because  traditionalism  abounded,  it  is 
forgotten  that  rationalism  also  abounded  ;  because 
scholasticism  flourished,  that  mysticism  was  preva- 
lent ;  because  theism  was  common,  that  pantheism, 
speculative  and  practical,  was  not  uncommon.  The 
Middle  Age  was,  however,  par  excellence*  the  age  of 
theology.  Theology  never  before  or  since  so  interested 
and  dominated  the  human  intellect.  Nearly  every 
eminent  mediaeval  thinker  was  a  theologian.  The 
chief  streams  of  theistic  belief  and  speculation  which 
traversed  the  Middle  Age  were  three, — the  Christian, 
Jewish,  and  Mohammedan.  The  first  was  much  the 
broadest  and  fullest  Few  points  of  theistic  doctrine 
were  left  unhandled  by  the  Christian  divines  of  the 
Middle  Age.  The  conclusions  come  to  on  the  chief 
points  were  various  and  divergent.  As  to  the  manner  in 
which  God  is  known,  for  instance,  some  laid  stress  on 
faith  or  authoritative  revelation  ;  others  on  immediate 
consciousness,  the  direct  vision  of  the  pure  in  heart, 
the  illumination  of  the  Spirit  of  God  in  the  minds  and 
hearts  of  the  true  children  of  God  ;  others  on  reason 
and  proof ;  and  some  attempted  mediation  and  syn- 
thesis. Anselm  gave  logical  form  to  an  a  priori  argu- 
ment for  the  Divine  existence  based  on  the  idea  of 
God  as  a  being  than  whom  a  greater  cannot  be  con- 
ceived. His  most  ingenious  attempt  to  demonstrate 
the  absurdity  of  supposing  the  perfect,  the  infinite,  to 
be  a  mere  subjective  fiction  prepared  the  way  for  the 
multitude  of  attempts,  identical  or  similar  in  aim, 
which  have  since  been  made.  Thomas  Aquinas  was 
the  best  representative  of  those  who  held  that  the  in- 
visible God  was  only  to  be  known  through  His  visible 
works.  He  argued  from  motion  to  a  mover,  from  ef- 
fect to  cause,  from  the  contingent  to  the  necessary, 
from  lower  kinds  of  good  to  a  supreme  good,  and  from 
order  and  purpose  in  the  world  to  a  governing  intelli- 
gence. Raymond  of  Sebonde  added  to  the  ontological 
and  physico-teleological  arguments  a  moral  argument. 
William  of  Occam  criticised  keenly  and  unfavorably 
both  the  a  priori  and  a  posteriori  proofs,  and  held  that 
the  existence  of  God  was  not  a  known  truth  but  merely 
an  article  of  faith.  There  was  not  less  diversity  of 
view  as  to  how  far  God  may  be  known.  Erigena  held 
that  even  God  Himself  could  not  comprehend  His  own 
nature,  and  Eckhart  that  the  nature  of  God  is  neces- 
sarily unknowable,  as  being  a  nature  without  nature, 
without  predicates,  without  opposites,  pure  oneness. 
That  man  cannot  know  God's  real  nature,  cannot  know 
Him  per  euentiam,  cannot  have  a  quidtlitiva  cognitio 
Dei,  and  that  the  so-called  attributes  of  God  are  only 
descriptive  of  the  effects  of  His  operations  as  they  ap- 
pear to  the  human  mind,  or  even  are  merely  symbols 
or  metaphors,  was  maintained  by  many  of  the  scho- 
lastic doctors.  Aquinas,  for  example,  with  all  his  con- 
fidence as  a  dogmatic  system-builder,  so  denied  the  cog- 
noscibility  of  God.  That  the  human  mind  may  have 
a  true,  although  it  cannot  have  a  perfect  knowledge  of 
God, — an  apprehensive  but  not  a  comprehensive  knowl- 

1  see  Mohammed**!**,  and  authorille.  there  mentioned  ;  also 
— ,  JHNcrl  Ucturtt.  lect.  1,  with  authora  and  works  there 


edge  of  Him, — was,  however}  in  the  Middle  Age,  a*  it 
has  been  ever  since,  the  position  most  commonly  taken 
up.    The  scholastic  divines  discussed  a  multitude  of 
foolish  questions  regarding  God,  but  that  was  not  due 
to  extravagant  faith  in  the  power  of  the  human  mind 
to  know  or  comprehend  God.    Prof.  Sheldon  very 
justly  says,  "on  the  whole,  the  scholastic  theology, 
notwithstanding  some  strong  negative  statements,  a*, 
sumes  in  reality  a  minimum  of  acquaintanceship  with 
the  essential  nature  of  God."  The  negative  statement* 
are,  for  the  most  part,  those  of  the  mystics  with  re- 
spect to  the  beatific  vision.    Mediaeval  discus-ions  is 
to  the  nature  of  God  turned  chiefly  on  two  points.— 
the  relation  of  the  Divine  essence  to  the  Divine  attri- 
butes aud  of  the  one  Divine  substance  to  the  three 
Divine  persons.    The  conclusion  come  to  by  the  van 
majority  of  scholastic  theologians  on  the  first  point  wis 
that  the  attributes  were  not  really  or  objectively  in 
God,  but  merely  human  representations  reflected,  as  it 
were,  on  the  idea  of  God,  because  the  mental  eonstito- 
tion  of  man  is  what  it  is,  and  because  God  wished  to 
be  thought  of  in  certain  divers  manners.  To  hold  them 
objectively  real  in  God,  and  therefore  intrinsically  dis- 
tinct either  from  the  essence  of  God  or  from  one 
another,  was  considered  to  be  incompatible  both  with 
the  incomprehensibility  and  with  the  absolute  sim- 
plicity of  the  Divine  nature.    Duns  Scotus,  in  main- 
taining that  the  attributes  were  forntalitata  rrah'ltr 
dirtinctcex  took  up  an  exceptional  position.   On  the 
other  point  the  conclusion  as  generally  reached  was 
one  seemingly  quite  inconsistent  with  the  foregoing, 
namely,  that  the  persons  were  objectivejy  and  eter- 
nally real  and  distinct.    The  discrepancy  is  especially 
apparent  in  those  theologians  {e.g.,  Anselm,  Ahelaru, 
Hugo  and  Richard  of  St.  Victor,  Alexander  of  Hales 
and  Aquinas)  who  represented  the  persons  of  the 
Trinity  as  corresponding  to  distinctions  among  the 
very  attributes  which  they  in  another  reference  denied 
to  be  distinct.    The  mediaeval  schoolmen,  with  Tery 
few  and  doubtful  exceptions,  conjoined  with  their 
theism  the  doctrine  of  the  Trinity  as  defined  by  the 
ancient  church.    Rosoelin  of  Compi£gne  and  Gilbert 
de  la  Porree  laid  themselves  open  to  the  charge  of  tri- 
theism  ;  and  obviously  nominalism,  by  allowing  nothing 
but  a  nominal  existence  to  the  essence  or  general  nature 
of  which  the  individual  is  a  specimen,  tended  towards 
tritheism, — towards  resolving  the  Trinity  into  a  triad  of 
Divine  individuals  or  self-subsistent  beings,  connected 
only  by  a  common  specific  character.     While  the 
schoolmen  accepted  the  doctrine  of  the  Trinity  on  au- 
thority, they  did  not  conceive  themselves  precluded 
from  endeavoring  to  illustrate  it  and  to  make  it  appear 
as  consonant  to  reason  as  possible.    Thev  souglit  to 
show  its  consistency  with  the  unity  of  God,  and  it* 
general  reasonableness  by  various  speculative  consid- 
erations, but  especially  by  the  aid  of  analogies  drawn 
from  the  constitution  of  the  mind  and  even  from  par- 
ticular physical  phenomena.    They  did  not  suppose 
that  they  were  thereby  demonstrating  the  doctrine  of 
the  Trinity  :  they  fully  recognized  that  doctrine  to  be 
the  indication  of  a  mystery,  "dark  with  excess  of 
light,"  and  the  truth  of  which  could  only  be  directly 
apprehended  in  the    beatific  vision  conferred  by 
the  highest  and  most  special  grace ;  but  they  pro- 
ceeded on  the  belief  that,  inasmuch  as  it  was  a 
central  truth  of  revelation,  the  whole  creation,  and 
above  all,  the  nature  and  essence  of  man's  spirit,  must 
War  witness  to  it.    At  least  one  good  result  followed. 
Those  who  exercised  their  minds  on  the  doctrine  of  the 
Trinity  were  necessarily  led  in  some  measure  to  form 
another  idea  of  God  than  that  of  either  an  indeter- 
minate unity  or  a  confused  synthesis  of  attributes,— 
to  think  of  Him,  with  some  clearness  and  steadiness, 
in  an  organic  and  harmonious  manner,  as  absolute 
being,  absolute  life,  absolute  spirit,  absolute  intelli- 
gence, absolute  love.    Such  thought  as  this  distinctly 
appeared  in  Anselm,  the  St.  Victors,  Aquinas,  Bona- 
venture,  Dante,  etc.  The  omnipresence,  omnipotence, 
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in  i  omniscience  of  God,  and,  generally,  what  are 
exiled  His  metaphysical  and  intellectual  attributes, 
were  discussed  with  'excessive  elaborateness  and 
fubdety,  while  His  moral  attributes  were  left  in  the 
background,  or  considered  without  sufficient  earnest- 
ness or  insight.  The  problems  regarding  the  relation- 
ship of  the  Divine  attributes  to  human  agency,  and,  in 
particular,  as  to  the  compatibility  of  Divine  prescience 
and  predestination  with  human  freedom  ana  responsi- 
bility^ were  even  too  laboriously  and  minutely  debated 
between  the  mediaeval  Augustinians  and  their  oppo- 
nents What  the  disputants  on  both  sides  lacked  was 
intellectual  humility.  They  strode  along  "  dim  and 
perilous  ways  us  if  they  were  in  plain  and  safe  paths, 
or  as  if  their  own  faculties  were  superhuman.  As  to 
the  general  relation  of  God  to  the  universe,  few,  if 
anv,  of  the  schoolmen  can  be  charged  with  deism. 
While  assigning  to  God  a  being  and  life  transcending 
the  universe,  they  also  affirmed  that  He  was 
everywhere  in  the  universe,  everywhere  wholly 
present,  everywhere  essentially  and  actively  present. 
Pantheism  was  prevalent  all  through  the  Middle 
Ares,  but  only  two  of  its  representatives,  perhaps 
— -Erigena  ana  Eckhart, — showed  much  speculative 
opacity.1 

Mohammedan  theism  drew  chiefly  from  faith  and 
fanaticism  the  force  which  carried  it  on- 
duuh£i?m  wards  with  such  rapidity  in  its  early  career 
of  conquest.  At  the  same  time  it  power- 
fully stimulated  reason,  as  soon  appeared  in  remark- 
able intellectual  achievements.  Of  course,  reason 
could  not  fail  to  reflect  on  the  contents  of  the  faith  by 
which  it  had  been  awakened.  The  result  was  the  for- 
mation of  many  schools  of  religious  opinion.  So  far 
as  our  subject  is  concerned,  however,  all  mediaeval 
Mohammedan  thinkers  may  be  ranked  as  philosophers, 
theologians,  or  mystics.  The  philosophers  derived 
little  of  their  doctrine  from  Mohammed.  Even  in 
what  they  taught  regarding  God  they  followed  mainly 
Aristotle,  and  in  some  measure  the  Neoplatonists. 
They  maintained  the  unity  of  God,  but  conceived  of 
it  in  a  way  unknown  to  Mohammed,  namely,  as  a 
unity  allowing  of  the  reality  of  no  distinctions,  quali- 
ties, or  attributes  in  God.  Then,  although  they 
affirmed  the  unity  of  God  in  the  strictest  abstract 
manner,  they  were  not  monists  but  dualists,  inasmuch 
as  they  denied  creation  ex  nihilo,  and  asserted  the 
eternity  of  matter.  The  mode  in  which  they  supposed 
the  multiplicity  of  finite  things  to  have  been  produced 
from  God  was  by  a  series  of  emanations  originating  in 
Divine  intelligence,  not  in  Divine  wilL  Their  proofs  of 
the  Divine  existence  were,  for  the  most  part,  founded 
oo  the  principle  of  causality.  The  philosophers  did  not 
openly  oppose  the  theism  of  the  Koran,  but  they 
ignored  it  or  set  it  aside,  and  represented  it  as  only  a 
useful  popular  faith,  not  a  response  to  the  demands 
of  cultured  reason.  The  "  theologians,"  on  the  other 
hand,  took  their  stand  upon  the  Koran,  sought  to 
defend  and  develop  into  doctrine  its  representations 
of  God,  and  to  show  the  inconclusiveness  and  incon- 
sistencies of  the  teaching  of  the  philosophers  regard- 
ing God.  Even  those  of  them,  however,  who  exalted 
faith  and  revelation  most— the  orthodox  Motakallemin 
or  Aaharitea— by  no  means  dispensed  with  philosophy 

:  For  the  history  of  medUeval  theism  may  be  consulted  the 
r  .«t"rte»  or  philosophy  by  Tenncmann,  Rltter.  Erdman.etc.  ;  the 
>P-«cial  histories  or  medlirval  philosophy  by  Stdckl  and  Hau- 
rvan.  and  of  later  scholasticism  by  K.  Werner ;  the  h Istorles  of  the 
Trinity  and  of  Christian  doctrine  already  mentioned;  and  a 
multitude  of  monograph*,  eji.,  those  of  Christlieb,  Huber.  and 
Hocklon  Erigena;  of  liaise.  Remusat,  Bouchltte  on  Anselm  or 
nuontological  argument  ;  Delltzsch's  Krituehe  Itorttellung  der 
<>"*tt4thrt  Art  TSuma*  Aquino* ;  Ritschl '«  "  Oesch.  Studlen  z.  eh. 
I«hre  too  Gott,"  In  Jahretb.  /.  deuUrhr  TheoL,  x„  referring  chiefly 
10  Aquinas  and  Soot  us.  etc.  Medlteval  mysticism  has  found  In 
^"hmidi.  Lasson,  Preger,  Jundt,  admirable  historians.  On  Eck- 
nart  there  are  good  works  by  Marteiwen,  Lasson,  and  others ;  see 
M*  •»  paper  by  Prof.  Pearson  in  Mind,  No  xli.  On  media>Yal 
prp.ienltiHriarilsm  consult  chapter  In  Mozley's  Trtntise  on  the 
Au.mdihitu%  rkxtrxneqf  PreriritinaltoH.  The  keenest  hostile  criti- 
5fco     *V*'  th*[am  U  that  of  P«qu*le  D'Ercole,  II  TtUmo 


and  reason.  It  was  chiefly  on  the  metaphysical 
hypothesis  of  the  atomic  constitution  of  matter  that 
they  rested  their  proofs  of  the  Divine  existence.  It 
was  by  subtle  reasonings  that  they  sought  to  establish 
the  non-eternity  of  matter  and  the  unity  and  imma- 
teriality of  God.  It  was  on  speculative  grounds  that 
they  contended  God  had  eternallv  possessed  all  the 
attributes  ascribed  to  Him  in  the  Koran.  Their  pre- 
destinationism  was  as  logically  elaborated  as  that  of 
the  Augustinian  scholastics.  There  flourished  for  a 
short  period  a  school  of  liberal  Mohammedan  theo- 
logians, the  Motasilites,  who,  while  accepting  the 
two  fundamental  doctrines  of  Islam — the  unity  of  God 
and  the  divine  mission  of  Mohammed, — refused  to 
regard  the  Koran  as  an  absolute  religious  authority, 
and  sought  to  transform  Mohammedanism  into  a 
reasonable  and  ethical  monotheism.  They  insisted  on 
the  rightful  conformity  of  faith  to  reason,  on  human 
freedom,  and  on  the  righteousness  as  well  as  the  unity 
of  God.  They  endeavored,  in  tact,  to  substitute  for  a 
God  whose  essence  was  absolute  or  arbitrary  will  a 
God  whose  essence  was  justice.  This  meant,  however, 
not  to  develop  or  even  reform,  but  to  subvert  and  dis- 
place the  Mohammedan  idea  of  God,  and  the  wonder 
is,  not  that  they  failed  in  so  arduous  a  task,  but  that 
they  had  the  courage  to  undertake  it.  Mohammedan 
mysticism  (Sufisin)  was  a  reaction,  chiefly  of  the 
Persian  mind,  against  the  narrowness  and  harshness 
of  the  monotheism  of  the  Arabian  prophet  Unlike 
philosophy,  it  was  not  a  mere  exotic,  but  an  indigen- 
ous growth  within  the  Mohammedan  area,  and  hence 
orthodoxy  has  never  been  able  to  eradicate  it.  It  has 
been  the  chief  support  of  spiritual  feeling  and  the 
chief  source  of  poetry  in  Mohammedan  lands.  It 
still  flourishes,  has  branches  innumerable,  and  through 
its  poets  has  shed  seed  widely  even  over  Christendom. 
The  mystics  refuse  to  think  of  God  as  an  arbitrary 
unlimited  Will,  separate  and  apart  from  everything ; 
as  one  who  reveals  Himself  clearly  only  through  the 
words  of  a  prophet ;  aB  a  being  before  whom  man  is 
mere  dust  and  ashes,  and  who  demands  no  higher 
service  than  fear,  unquestioning  faith,  and  outward 
obedience.  In  their  view  God  is  immanent  in  all 
things,  expresses  Himself  through  all  things,  and  is 
the  essence  of  every  human  soul.  There  is  not  only 
no  God  but  God,  but  no  being,  life,  or  spirit  except 
the  being,  life,  and  spirit  of  Goa  ;  and  every  man  may 
be  God's  prophet,  and  more  even  than  His  prophet. 
For  a  man  to  know  God  is  to  Bee  that  God  is  immanent 
in  himself,  and  that  he  is  one  with  God,  the  universal 
life  which  breathes  through  all  things.  Such  knowl- 
edge or  vision  must  glorify  all  nature,  and  must  dilate 
and  rejoice  the  heart  of  him  who  possesses  it.  Joy 
and  ecstacy  must  characterize  the  worship  of  the  Sufi. 
A  religious  skepticism  based  on  philosophical  skepti- 
cism—disbelief in  the  existence  of  God  grounded  on 
disbelief  in  any  truth  not  guaranteed  by  sense  or 
mathematical  demonstration — was  not  unknown  among 
the  Saracens,  although  no  work  in  defence  of  it  has 
come  down  to  us,  and  perhaps  none  may  have  been 
written.  In  Algazel  philosophical  skepticism  was 
combined  with  religious  dogmatism  and  mysticism. 
He  subjected  the  doctrines  of  the  philosophers  to  a 
keen  and  hostile  criticism,  and  maintained  that  reason 
was  incompetent  to  reach  the  knowledge  of  God,  yet 
cherished  an  ardent  and  exalted  faith  in  God,  based 
partly  on  the  Koran  and  partly  on  mystic  contempla- 
tion and  devout  experience.1 

•  Schahnutanl'a  Qetehiehte  der  reHgOten  u.  pha<mq>Mtrhen  Seeien 
fyi  den  Arubrm,  Germ,  truns.  by  Haarbruckcr.  IH.tO-51  ;  WQsten- 
feld.  Die  Abidemie  der  Amber  u.  ikrt  Lehrer,  1837  ;  SchinSldere, 
Ktmu  tur  let  6cole»  Phtionophique*  chet  let  Arabet,  1W2 :  Munk.  MH- 
amjtt  de  Fhilotophie  Juive  et  Arabe,  1859;  Btelner,  Die  UutazMten 

\  oder  Freidenker  in  Mm,  1865  :  Kenan,  Averroet  et  V  AverroUme, 

;  1852.  etc.  On  Eastern  mysticism,  ace  Tholuck,  SujUmut  $.  Theo- 
tojihia  Prrmrum  Pantheidiea,  1821,  and  Utuiftentammlung  aut  der 
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Jewish  and  Mohammedan  religious  thought  were 
intimately  connected  in  the  Middle  Age, 
j"  Jf  an(^  nn  a  ncar^y  parallel  course.  The  Kub- 
''  1  *"  ban i tee  and  the  Karaites  of  Judaism  cor- 
responded to  the  orthodox  and  the  Motaxi- 
lites  of  Mohammedanism.  In  their  theism  there  was 
no  new  feature  or  peculiar  significance.  Jewish  theo- 
sophic  mysticism  round  expression  in  the  Kabbalah. 
The  idea  of  God  there  presented  was  at  once  exces- 
sively abstract  and  excessively  fanciful.  It  must  be 
studied,  however,  in  the  original  source  or  in  special 
works.  The  Jewish  philosophers  differed  little  from  the 
Arabian  philosophers  in  their  teaching  regarding  the 
evidences  of  the  Divine  existence,  the  nature  ana  con- 
sequences of  the  Divine  unity,  and  the  meaning  of  the 
Divine  attributes.  At  the  same  time,  they,  with  a  few 
exceptions,  affirmed  the  non-eternity  of  matter,  and 
did  not,  like  the  Arabian  Aristotelians,  represent  pro- 
vidence as  merely  general.  They  maintained  strongly 
the  transcendence  of  God  and  the  impossibility  of  the 
human  mind  forming  any  positive  conception  of  His 
essential  being.  They  held  that  He  was  known  as 
necessarily  existent,  but  also  as  in  Himself  necessarily 
unknowable.  Their  view  of  the  unity  of  God  led 
them  to  an  idea  of  God  which  may  not  unjustly  be 
designated  agnostic,  and  which  prevented  their  regard- 
ing either  nature  or  Scripture  as  a  revelation  of  what 
Goa  really  is.  Almost  alone  among  eminent  Jewish 
writers  of  the  Middle  Age,  Jehuda  Halevi  con- 
tended that  the  representation  of  God  given  in  the 
revelation  to  Israel  was  self-evidencing,  independent 
of  the  support  of  philosophy,  and  unattainable  in  any 
speculative  way.  The  function  of  reason  was,  in  his 
view,  not  to  sit  in  judgment  on  what  had  been  delivered 
regarding  God  to  the  Jews,  but  to  repel  the  objections 
which  philosophy  had  brought  against  it,  and  to  show 
the  inadequacy  of  the  results  reached  by  unaided  hu- 
man intelligence.  Maimonides  undertook  to  establish 
that  reason  and  faith,  science  and  revelation,  were  at 
one  in  what  they  affirmed  regarding  God,  but  in  order 
to  make  out  his  thesis  he  sacrificed  the  literal  sense  of 
Scripture  whenever  it  did  not  accord  with  the  tenets 
of  his  philosophy,  and  substituted  for  the  representa- 
tion of  God  given  through  Moses  and  the  prophets 
one  very  different  in  character.  His  idea  of  God  is 
highly  abstract  and  metaphysical, — the  idea  of  a  being 
so  unlike  every  other  being  that  no  name  or  predicate 
whatever  when  applied  to  Him  can  bear  its  ordinary, 
or  indeed  any  intelligible  meaning.    Existence,  eter 


pound  the  speculations  concerning  Deity  of  severs]  of 
the  writers  of  the  Renaissance, — and  especially,  per- 
haps, of  these  three — Nicolaus  of  Cusa,  Giordano 


Bruno,  and  Thomas  Campanella. 
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nity,  unity,  |>ower,  wisdom,  justice,  and  other  attri- 
butes, arc  not  in  Him  what  they  are  in  any  other  being 
or  even  analogous  in  Him  to  what  they  arc  in  any 
other  being. 1 

In  Christian  Europe  the  human  mind  took  a  fresh 
start  at  the  epoch  of  the  Renaissance.  It 
reri<Klf8*nCe  "jolted  against  the  authorities  to  which  it 
had  long  been  submissive,  and  exercised 
private  judguient  with  a  confidence  uncorrected  and 
unmoderated  by  experience.  It  turned  with  ardor  to 
the  free  discussion  of  the  greatest  theme  of  thought, 
and  probably  at  no  period  of  history  has  there  been 
more  individual  diversity  of  opinion  on  that  theme. 
God  and  His  relation  to  the  universe  were  treated  of 
from  a  multitude  of  points  of  view.  Skepticism,  nat- 
uralism, and  pantheism  appeared  in  various  forms ; 
all  ancient  systems  of  thought  as  to  the  Supreme  Being 
found  advocates  ;  all  modern  theories  as  to  the  nature 
of  the  Divine  were  in  some  measure  anticipated.  Did 
our  limits  permit  it  would  not  be  uninteresting  to  ex- 

Uca.  For  Peraian  mysticism  in  Its  latest  forms,  tee  De  Oobineau, 
Religion*  tt  Philonrphte  dun*  C  Arie  Orntnile,  1866.  On  AlgaaM,  see 
(k«che,  "I'eber  GnazxAlts  l-eben  u.  Werke,"  In  AbKand.  (jthilol.  u. 
hitt)  d.  k.  Akad.  <t  Wit*.  I.  Berlin.  1858. 

>  Hunk.  EtqnUte  Hittoriaue  de  la  I'hilntopnU  ekes  let  Juif*.  1*49  : 
KUU>r,  Vurltiuntjen  iiber  dye  jitditchen  Philotophen  del  MuteiaUtrt, 
1870.  1876;  Joel,  Rett  Hi  or  I.  Ge*ch.  d.  Phtiiwtfthie,  1S76.  On  the 
jjjaJgalah.  »ee  Kr^ck  w^^hisbur^.   Kau  fmann  ,Jie*ehir^der^ 


mysticism  of  the 
Reformation.* 

The  fusion  of  theology  and  philosophy  was  the  dis- 
tinctive feature  of  mediaeval  Christendom ;  their  sepa- 
ration has  been  a  marked  characteristic  of  modern 
Christendom.  Even  when  both  have  been  occupied 
with  religious  inquiries  and  thoughts  of  God  they  have 
kept  apart :  they  have  often  co-operated,  bat  seldom 
commingled.  Theology  has  been  on  the  whole  clerk, 
and  comparatively  conservative  .  philosophy  has  been 
on  the  whole  laic,  and  comparatively  progressive.  But 
for  theology  holding  fast  to  what  had  been  handed 
down  as  truth  regarding  God  there  must  have  been 
little  continuity  or  consistency  in  the  development  of 
religious,  convictions  .  but  for  philosophy  restlessly 
seeking  ever  more  light  there  would  have  been  little 
growth  or  increase  of  knowledge  of  the  Divine. 

The  Reformers  held  that  there  was  a  knowledge  of 
God  naturally  planted  in  the  human  mind, 
and  also  derivable  from  observation  of  the  ^J^*™' 
constitution  and  government  of  the  world, 
but  that  this  knowledge  was  so  marred  and  corrupted 
by  ignorance  and  sin  as  to  require  to  be  confirmed  and 
supplemented  by  the  far  clearer  and  fuller  light  of  the 
special  revelation  in  the  Scriptures.  They  were  deeply 
sensible  of  the  evils  which  had  risen  from  the  over- 
speculation  of  the  scholastic  divines  on  the  nature  of 
God,  and  were  under  the  impression  that  it  would  (me 
been  well  if  men  had  been  content  to  accept  the  state- 
ments of  Scripture  on  the  subject  with  simple  and  un- 
hesitating faith.  Luther  wished  theology  to  begin  at 
once  with  Jesus  Christ.  Melanchthon  said,  "There 
is  no  reason  why  we  should  devote  ourselves  much  to 
these  most  lofty  subjects,  the  doctrine  of  God,  of  the 
unity  of  God,  of  the  Trinity  of  God ; ' '  and  in  the  early 
editions  of  his  Loci  Commune*  he  entered  into  no  dis- 
cussion of  these  themes.  Zwingli  in  his  /'•  Vera  tt 
FaUa  Rdigvtne  and  even  Calvin  in  his  Inttitvtio  Re- 
ligionis  Christiana  delineated  the  doctrina  de  D><> 
only  in  outline  and  general  features.  In  the  con- 
fessions of  the  churches  of  the  Reformation  nothing 
which  the  ancient  church  had  occumcnically  deter- 
mined as  regards  that  doctrine  was  rejected,  and 
nothing  new  was  added  thereto.  It  soon  became 
apparent,  however,  that  the  mind  would  by  no  means 
confine  its  thoughts  of  God  within  the  limits  which  the 
Reformers  believed  to  be  alone  legitimate  and  safe 
The  idea  of  God  is  so  central  in  religion  that  it  must 
affect  and  be  affected  by  every  change  of  thought  on 
any  religious  theme.  The  many  ana  violent  contro- 
versies within  Protestantism  all  reacted  on  the  doctrine 
relative  to  Deity,  causing  it  to  be  studied  with  intense 
energy,  but  in  a  manner  and  spirit  very  unfavorable, 
on  the  whole,  to  truth  and  piety.  Every  new  dispute 
elicited  more  abstruse  conclusions  and  more  subtle  defi- 
nitions. In  the  disputations  of  orthodox  divines  of 
the  17th  and  18th  centuries  as  to  the  nature,  the  attri- 
butes, the  decrees,  and  the  operations  of  God,  we  see 
scholasticism  with  all  its  peculiarities  reintroduced  and 
often  exaggerated.  Yet  Protestant  theism  was  in  vari- 
ous respects  an  advance  on  that  of  the  doctors  of  me- 
diteval  scholasticism.  The  protest  of  the  Reformers 
against  the  faults  of  the  scholastic  treatment  regard- 
ing God  did  not  lose  its  pertinency  or  value  because 
their  own  followers  fell  into  these  very  faults.  If  the 
subsequent  history  plainly  showed  that  the  doctrine 
could  not  have  been  so  fixedly  and  exhaustively  deter- 
mined by  the  ancient  church  as  the  Reformers  sup- 
posed, it  also  showed  that  the  scholastio  treatment  of 
the  doctrine  had  been  justly  condemned  by  them,  and 
that  speculation  regarding  God  when  not  rooted  in 
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necessarily  be  unfruitful, 
of  Protestantism  was  in  essential 
contradiction  to  the  genius  and  aim  of  Protestantism. 
Then,  in  the  Protestant  doctrine  of  God  more  promi- 
nence was  given  than  had  previously  been  done  to  His 
manifestation  in  redemption,  to  the  relation  of  His 
character  towards  sin,  and  in  particular,  to  the  attri- 
bute of  justice.  The  strong  emphasis  laid  on  the 
righteousness  of  God  marked  a  distinct  ethical  ad- 
vance. At  the  same  time  the  idea  of  God  in  the  older 
Protestant  theology  was  far  from  ethically  complete. 
His  fatherhood  was  strangely  ignored  or  most  defec- 
tively apprehended.  Absolute  sovereignty  had  as- 
signed to  it  the  place  which  should  have  been  given 
to  holy  love,  and  was  often  conceived  of  in  an  unethi- 
cal manner.  Further,  whereas  among  mediaeval  theo- 
logians it  was  the  rule  and  not  the  exception,  among 
Protestant  divines  it  was  the  rare  exception  and  not 
the  rule,  to  affirm  God  to  be  unknowable.  They  as- 
serted merely  His  incomprehensibility  and  man's  lim- 
ited knowledge  of  His  perfections.  They  did  not  in 
general,  however,  abandon,  at  least  explicitly,  the  pre- 
miss from  which  medimval  theologians  inferred  the 
Divine  inoognoscibility,  namely,  that  the  absolute  sim- 
plicity of  the  Divine  essence  was  incompatible  with  the 
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of  distinctions  therein, 
Difference  of  opinion  as  to  the  relation  of  reason  to 
Scripture  was  in  the  Protestant  world  one 
of  the  chief  causes  of  difference  of  belief  as 
to  God.  Assaults  on  trinitariauism  were 
contemporary  with  the  Reformation,  and 
they  proceeded  more  on  the  conviction  that  the  doc- 
trine of  the  Trinity  was  unreasonable  than  that  it  was 
unscriptural.  The  founder  of  Socinianisni,  indeed,  not 
only  fully  accepted  tbe  authority  of  Scripture,  but  went 
so  far  as  to  represent  it  as  the  source  of  all  religious 
truth,  even  of  the  primary  truths  of  natural  religion ; 
yet,  while  he  thus  apparently  and  in  theory  attributed 
tie  knowledge  of  God  more  to  Scripture  and  less  to 
reason  than  did  Luther  or  Calvin,  really  and  in  prac- 
tice he  did  just  the  reverse,  because  he  conceived  quite 
otherwise  of  the  connection  between  Scripture  and 
reason.  While  he  held  Scripture  to  be  the  source  of 
religious  truth,  he  also  held  reason  to  be  so  the  organ 
of  religious  truth  that  nothing  contrary  to  reason 
could  be  accepted  on  the  authority  of  Scripture, 
and  that  only  those  declarations  of  Scripture  could 
be  deemed  to  be  interpreted  aright  which  were  inter- 
preted in  accordance  with  the  axioms  of  reason.  Lu- 
ther, on  the  other  hand,  proclaimed  aloud,  Strangle 
reason  like  a  dangerous  beast  if  it  dare  to  question 
Scripture ;  and  Calvin,  although  he  did  not  speak  so 
harshly,  demanded  the  ungual i tied  submission  of  rea- 
son to  the  authority  of  Scripture.  Antitrinitarianism 
bag  maintained  its  ground  throughout  the  Protestant 
area,  has  assumed  a  variety  of  forms,  and  has  exerted 
a  powerful  influence.  It  has  been  unable,  it  is  often 
said,  to  do  more  than  revive  the  doctrines  which  dis- 
tracted the  ancient  church  and  were  condemned  by  it 
as  heresies.  And  this  must  be  so  far  admitted.  The 
doctrine  of  the  Trinity  comprehends  only  a  few  propo- 
sitions, and  every  departure  from  it  must  involve  a 
rejection  of  one  or  more  of  these,  and  must,  conse- 
quently, belong  to  some  one  of  a  very  few  possible 
types  or  classes  of  belief.  But  essentially  the  state- 
ment is  superficial  and  unjust.  For  the  ways  in  which, 
and  the  grounds  on  which,  both"  the  affirmations  of 
which  the  doctrine  consists  and  the  negations  of  these 
have  been  maintained  have  not  been  the  same.  Alike 
the  defences  and  the  attacks  have  in  the  later  era  im- 

{»lied  a  deeper  consciousness  of  the  nature  of  the  prob- 
ema  in  dispute  than  those  of  earlier  times.  As  of 
history  in  general,  so  of  the  history  of  the  doctrine  of 
God,  it  holds  good  that  no  present  has  been  the  mere 

1  Gtta,  Otttk.  <L prof.  Doom..,  1.;  Heppe,  Doom.  d.  deuUeh,  Protet- 
t-mtumut  t'm  i6fen  Jahrh  ,  f. ;  Frank,  Orach,  a.  prof.  Theot.,  I. ;  Dor- 
ner.  BH.  <j  Pro*.  TJk.,  11. ;  and  Muller,  Dt  Ooddetr  van  Oalvijn, 


reproduction  of  any  past.  The  rationalistic  process  was 
carried  farther  in  English  deism  and  its  con-  ^ 
tinental  developments.  Deism  sought  to 
found  religion  on  reason  alone.  It  represents  ''na- 
ture" as  the  sole  and  sufficient  revelation  of  God. 
There  is  no  warrant  for  the  view  that  the  deists  held 
nature  to  be  independent  of  God,  self-conservative  and 
self-operative, — or,  in  other  words,  God  to  be  with- 
drawn from  nature,  merely  looking  on  and  "  seeing 
it  go."  They  believed  that  God  acted  through  natu- 
ral laws,  and  that  it  was  doubtful  if  He  ever  acted 
otherwise  than  through  these.  Whatever  was  taught 
about  God  in  Christianity  and  other  positive  religions 
beyond  what  reason  could  infer  from  nature  ought,  in 
their  opinion,  to  be  rejected  as  fiction  and  superstition. 
All  their  teal  was  negative, — against  "superstition." 
What  was  positive  in  their  own  doctrine  had  but  a 
feeble  hold  on  them.  God  was  little  more  to  them 
than  a  logical  inference  from  the  general  constitution 
of  the  world.  They  lacked  perception  of  the  presence 
of  God,  not  only  in  the  Bible,  but  in  all  human  life 
and  history.* 

Modern  philosophy,  from  its  rise  to  the  close  of  the 
18th  century,  showed  a  double  develop- 
ment, the  one  ideal  and  the  other  empiri-  Modem 
cal,  the  Cartesian  and  the  Baconian.  The  a§Etj- 
former  was  the  more  essentially  religious. 
Descartes  endeavored  to  found  philosophy  on  an  indu- 
bitable refutation  of  absolute  skepticism.  Such  a 
refutation  he  believed  himself  to  have  effected  when 
he  had  argued  that  thought,  even  in  the  form  of 
doubt,  necessarily  implies  the  existence  of  him  who 
thinks;  that  the  implication  yields  a  universal  cri- 
terion of  certainty;  and  that  the  presence  of  the 
idea  of  God  in  a  man's  mind,  the  consciousness  of 
the  mind's  imperfections,  and  especially  the  char- 
acter of  the  mind's  concept  of  God  as  that  of  the 
most  real  being  containing  every  perfection,  demon- 
stratively establish  that  God  is  and  is  what  He  is 
thought  to  be.  God  is  and  is  true ;  therefore  man 
has  not  been  made  to  err,  and  whatever  he  clearly 
and  distinctly  sees  as  true  must  be  true.  In  the 
opinion  of  Descartes,  the  idea  of  God  is  inherent  in 
reason,  is  the  seal  of  all  certainty,  and  the  corner-stone 
of  all  true  philosophy.  To  the  whole  Cartesian  school 
theology  was  the  foundation  of  all  science.  To  Spinoza, 
who  most  fully  developed  some  of  the  distinctive  prin- 
ciples of  Descartes,  it  was  identical  with  all  science, 
for  to  him  God  was  the  only  substance,  and  all  things 
else  were  only  his  attributes  or  modes.  Besides  the 
pantheism  of  Spinoza,  the  occasionalism  of  Guelinx, 
Malebranohe's  vision  of  things  in  God.  Leibnitz's  pre- 
established  harmony  and  optimism,  and  Wolf's  ration- 
alism were  natural,  if  not  necessary,  outgrowths  from 
the  same  root, — Cartesian  theism.  Perhaps,  of  all 
the  many  services  to  the  cause  of  theism  with  which 
Cartesianism  must  be  credited  the  greatest  was  that  it 
constantly  gave  prominence  to  the  absolute  perfection 
of  God.*  Baconian  or  empirical  philosophy  was  con- 
tent if  by  the  ways  of  causality  and  design,  it  could  riss 
to  an  apprehension  of  a  First  Cause  and  Supreme 
Intelligence.    It  tended  of  itself  to  a  phenomenalism, 

unfavorable  to  theism. 


*  Besides  tbe  works  of  Gass,  Frank,  and  Dorner  already  men- 
tioned, see  the  historic*  of  deism  by  Inland,  Loehler,  and  Sayous; 
of  rationalism  by  Staudlln,  Tholuck.  Hagonbach.  and  Hurst; 
Noack's  Frridrnkrr,  3  vols.,  1853-A5 ;  Farrar*s  LYd.  llitt.  of  Free 
Thought.  1863;  Hunt's  RH.  Thought  in  England.  3  vols.,  18*0-73; 
Leslie  Stephen's  Engt.  Thought  in  thf  Eightrrnth  On*..  2  vpls..  188S  ; 
Cairn's  Vntxiirf  in  the  Eiahtetnth  Cent.,  1881 ;  Beard's  tfib.  Led., 
1883  ;  and  the  2d  vol.  of  GUlctt's  God  in  Human  Thought.  1874. 

»  Salsaet,  In  the  first  part  of  his  Modern  Fantheitm  has  somewhat 
elaborate  studies  on  (1)  the  theism  of  Descartes,  <  -)  God  In  the 
system  of  Malebranche,  (8)  the  pantheism  of  gpinora,  and  (4) 
the  theism  of  LelbnlU.  Huber  ?18M)  and  Elvenleh  (I8fi5)  have 
written  special  treatises  on  the  Cartesian  proofs  of  the  divine 
existence.  Among  the  most  thorough  studies  of  Spinoza  are 
those  of  Camerar.  Pollock, and  Martlneau.  Herder,  Volgtliinder, 
and  others  have  maintained  that  he  was  atheist,  not  a  pantheist. 


On  the  ThtodUlt.  of  LelbnlU  there  are  three  excellent  papers  by 
Prof.  Torrey  In  the  Andover  Rev.  for  October,  November,  and 
December.  1885.  The  best  general  history  of  philosophy  Is 
Kuno  Fischer's;  the  best  history  of  Cartealanlam  F.  BouUllar'a. 
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It  was,  however,  counteracted,  restrained,  and  modi- 
fied by  Cartesianism  and  Platonism,  and  is  natur- 
ally allied  itself  with  positive  science.  The  massive 
defence  of  theism  erected  by  the  Cambridge  school  of 
philosophy  against  atheism,  fatalism,  and  the  denial 
of  moral  distinctions  was  avowedly  built  on  a  Platonic 
foundation.  The  popularity  during  the  18th  century 
of  the  design  argument,  and  what  was  called  physico- 
theology,  was  largely  due  to  the  impression  made  on 
the  general  mind  by  the  brilliant  discoveries  of  the 
founders  of  modern  astronomy,  chemistry,  and  other 
physical  sciences.  Bishop  Berkeley  showed  how  an 
empirical  philosophy  might  be  logically  evolved  into  a 
theistic  immatenalism,  Hume  how  it  might  be  logi- 
cally dissolved  into  an  agnostic  nihilism. 

In  the  16th,  17th,  and  18th  centuries  mysticism  had 
Mysticism.    Iuanv  representatives,  several  of  whom,  as. 

.  *•(!•■>  Weigel,  Ottingen,  Swedenborg,  and 
especially  Jacob  Boehme,  are  entitled  to  a  considerable 
Pjace  in  any  detailed  history  of  theism.  To  the  eyes 
of  Boehme  God  revealed  himself  from  without  and 
within  in  the  most  real  and  intimate  manner.  In  the 
powers,  antagonisms,  and  conjunctions  of  creation  he 
saw  the  energies,  struggles,  and  victories  of  the  crea- 
tive Spirit  itself;  in  the  constitution  and  operations 
of  physical  and  human  nature,  the  essential  constitu- 
tion and  necessary  processes  of  the  Divine  nature.  His 
thoughts  of  God  were  in  striking  contrast  to  those  of 
the  deists  and  natural  theologians  of  the  17th  and  18th 
centimes,  and  strikingly  anticipated  those  of  a  Schell- 
"ig,  Hegel,  and  Baader  in  the  19th  century.  Could 
Swcdenborg's  doctrine  of  correspondences  be  verified, 
our  means  of  insight  into  the  character  of  God  would 
be  largely  extended. 

The  19th  century  is  sufficiently  far  advanced  to  allow 
Nineteenth  u*  toLfloe  1  nata  new  epoch  even  in  the  history 
century.      <«_  theism  began  near  its  commencement. 

The  revolution  in  philosophy  initiated  by 
Kant  has  profoundly  affected  theistic  thought  It 
has  introduced  that  type  of  agnosticism  which  is  what 
is  most  original  and  distinctive  in  the  antitheism  of  the 
present  age,  and  at  the  same  time  stimulated  reason  to 
undertake  bolder  inquiries  as  to  the  Divine  than  those 
which  Kant  prohibited.  The  enlarged  and  deepened 
views  of  the  universe  attained  through  the  discoveries  I 
of  recent  physical  science  have  rendered  incredible  the 
idea  of  a  God  remote  from  the  world,  irresistible  the 
conviction  that  the  eternal  source  of  things  must  be  | 
immanent  in  their  constitution,  changes,  and  laws. 
The  rapid  growth  of  biology  and  the  spread  of  the 
doctrine  of  evolution  have  not  only  tended  in  the  same 
direction,  but  given  a  new  and  nobler  conception  of  the 
teleology  of  the  universe,  and,  consequently,  of  God 
as  the  supreme  intelligence.  History— which  the 
natural  theologians  of  the  18th  century  so  strangely 
ignored,  which  the  solitary  Italian  thinker  Vioo  alone 
recognized  with  clearness  and  comprehensiveness  of 
vision  to  be  necessarily  the  chief  scene  of  the  self- reve- 
lation of  God— began  with  Leasing  and  Herder,  to  be 
generally  seen  in  ita  true  religious  light.  The  compara- 
tive or  historical  method  of  study  has  created  two  disci- 
plines or  sciences,  comparative  theology  and  Biblical 
theology.— which  are  both  largely  occupied  with  tracing 
the  development  of  the  idea  of  God.  The  ethical  spirit 
of  the  age  has  so  told  on  its  religious  teaching  that  to 
no  generation  save  that  to  which  tho  gospel  was  origi- 
nally given  has  the  Divine  fatherhood  been  so  dis- 
tinctly set  forth  as  to  the  present.  Dogmatic  the- 
ology, especially  in  Germany,  has  been  earnestly  active  : 
and  its  chief  representatives  have  labored  so  to  amend 
and  advance  the  doctrine  concerning  God  that  it  mav 
satisfy  the  new  requirements  which  have  arisen. 

It  is  now  necessary  briefly  to  indicate  the  present  state  of 
Prwicnt  «ute  tB00SD*  on  'he  chief  points  and  problems  of 
of  thought.  th«ta?- 

As  to  the  origin,  then,  of  our  actual  idea  of 
God,  that,  it  is  seen,  can  only  be  the  whole  religious  bis- 
tory  of  man  which  precedes  it,  aud  the  whole  religious  na- 


ture of  man  which  underlies  that  history.   It  is 
to  refer  exclusively  to  any  faculty,  intuition, 
or  feeling,  any  revelation  or  instruction,  any  M 
person  or  event,  what  can  be  traced  in  growth  MlKKl- 

of 


and  formation  through  thousands  of  rears,  and  cu  be 
shown  by  farts  and  documents  to  have  been  influenced  bv 
all  the  chief  causes  which  have  made  history  what  itk. 
The  history  of  the  idea  of  God  is  the  centre  of  all  history, 
both  explained  by  and  explaining;  it;  and  onr  nineteenth- 
century  idea  of  God  is  the  result  of  the  entire  historic*, 
psychological  process  which  has  produced  the  culture  sad 
religion  of  the  19th  century.  The  idea  of  God  is  what  it 
now  is  because  God's  whole  guidance  of  man  and  man's 
whole  search  for  God,  the  whole  economy  and  evolution  of 
things  and  the  whole  constitution  and  development  of 
thought  and  feeling,  have  been  what  they  have  been  from 
the  beginning  of  history  to  the  present  time.  Anthropol- 


ogy, comparative  psychology,  the  science  of  language,  com- 
parativo  theology,  Biblieal  theology,  the  history  of  philos- 
ophy, and  the  history  of  Christian  doctrine,  have  all  Wt 
engaged  in  attempting  to  discover  the  factors  and  stages  of 

intheac 
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the  vast  and  complex  process  which 
cepted  idea  of  God  ;  and  by  their  i 
endeavors,  they  have  succeeded  in 
all  parts  of  the  process. 

As  to  the  absolute  historical  origin  of  theism— ai  to 
where,  when,  and  how  the  theistic  conception  of  the  Divine 
first  obtained  recognition  among  men — a  definitive  answer 
has  not  yet  been  reached.  But  the  labor  expended  on  the 
problem  has  not  been  wasted.  It  has  made  clearer  the 
nature  of  the  inquiry,  rendered  apparent  the  uusatisfactor- 
iness  of  previous  solutions,  opened  up  glimpses  of  dims 
ways  by  which  men  have  been  led  to  belief  in  the  unity  1 
God.  and  accumulated  means  and  materials  for  future  "sue1 
probably  more  successful  work. 

The  question  as  to  the  psychological  origin  of  theism 
cannot  be  wholly  separated  from  that  as  to  its  historical 
origin.  Unless  theism  can  be  shown  to  be  the  primitive 
form  of  religion,  it  cannot  be  held  to  have  had  an  entirely 
peculiar  and  distinct  psychological  origin,  bnt  must  be 
viewed  as  simply  a  phase  or  development  of  religion.  It 
cannot  be  said  that  there  is  as  yet  agreement  as  to  the  psy- 
chological origin,  or  as  to  the  psychological  constitution 
even,  of  religion.  The  hypothesis  of  a  simple  im  partition 
of  the  knowledge  of  God  and  spiritual  things  through 

Srimitivo  revelation,  or  through  instruction  and  tiv 
ition  which  go  hack  to  the  first  appcarauce  of  msa 
on  earth,  still  retains  a  hold  on  certain  conservative 
minds,  but  has  received  no  confirmation  from  modern 
science  and  discovery,  and  is  plainly  of  its  very  nature 
inadequate.  A  revelation  relative  to  God  in  wordsorsign* 
could  have  no  meaning  to  a  mind  devoid  of  thoughts  of  God : 
spiritual  instruction  is  only  possible  where  there  are  spiritual 
powers  to  understand  and  profit  by  it;  tradition  will  carry 
nothing  far  to  which  intelligence  is  indifferent.  There  hare 
been  many  attempts  made  during  the  present  century  to  refer 
the  origin  of  belief  in  God  to  some  emotional  source,  some 
element  or  state  of  sensitivity.  Thus  8trauss  has  reaffirmed 
the  hypothesis  of  Epicurus,  Lucretius,  and  Hume,  that  fear 
made  the  gods ;  Feuerbach  has  resolved  religion  into  desire, 
God  being  conceived  to  be  what  man  would  wish  himself 
to  be;  Scnleiermacher  has  argued  that  a  feeling  of  absolute 
dependence,  of  pure  and  complete  passive uess,  is  our  evi- 
dence for  the  presence  of  an  infinite  energy,  and  infinite 
being;  Mansel  has  represented  the  feeling  of  dependence 
and  the  conviction  of  moral  obligation  as  the  sources  of  the 
religious  consciousness ;  Pfleiderer  represents  religion  si  s 
response  to  tho  sense  of  conflict  and  contradiction  between 
man's  feelings  of  dependence  and  of  freedom ;  Bauwenbolf 
traces  its  origin  to  respect  (Achtung),  the  root  also  of  moral 
conduct  and  of  family  life ;  others  have  referred  it  to  specine 
ethical  feelings;  and  many  have  represented  it  to  be  essen- 
tially love.  The  number  of  these  attempts  and  the  diver- 
sity of  these  results  are  explained  by  the  complexity  of 
religious  feeling.  In  religion  all  the  feelings  which  raise 
man  above  the  merely  animal  condition  are  involved.  Man 
is  not  religions  by  airy  one  feeling  or  by  a  few  feelings,  but 
by  the  whole  constitution  of  his  emotional  nature.  Hb 
heart,  with  all  its  wealth  of  feelings,  has  been  made  for 
God.  Hence,  all  the  theories  referred  to  have  easily  been 
shown  to  be  one-sided,  and  to  have  exaggerated  i 


bnt  hence  also  they  all 
portent  portions  of  the  truth,  and  have  all 
towards  a  knowledge  of  the  full  truth.  Man 
however,  disposed  by  all  his  chief  sentiments  for  religion, 
but  all  these  sentiments,  when  normally  and  healthfully 
developed,  tend  towards  theism.  It  is  ouly  In  a  theistic 
form  of  religion  that  they  can  find  true  rest  and  satisfaction. 
One  God  can  alone  be  the  object  of  the  highest  devotional 
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t ear.  can  *]ono  be  regarded  as  ideally  perfect,  or  as  a  being 
an  whom  the  worshipper  is  absolutely  dependent,  can  alone 
be  loved  with  the  whole  heart  and  esteemed  with  undivided 
reverence,  can  alone  be  recognized  as  the  sole  author  of  the 
moral  law,  the  alone  good.  The  theories  which  trace  the 
origin  of  religion  to  feeling  have  the  merit  of  recognizing 
that  religion  is  not  an  affair  of  mere  intellect ;  that  the 
Divine  could  not  even  be  known  by  men  if  they  had  not 
feelings  and  affections  as  well  as  intellectual  powers ;  that, 
if  God  be  love,  for  example,  He  can  only  be  known  by  love ; 
that,  if  He  have  moral  attributes,  wo  must  have  moral  feel- 
ings in  order  to  be  able  to  recognize  them.  On  the  other 
hand,  in  so  far  as  those  theories  represent  religion  as 
reducible  to  mere  feeling  or  as  independent  of  intellect, 
they  have  the  fault  of  overlooking  that  all  the  feelings 
ineloded  in  religion  presuppose  apprehensions  and  judg- 
ments, and  are  valid  only  in  so  far  as  they  have  the  warrant 
of  intelligence.  It  is  as  much  an  error,  however,  to  account 
for  religion  by  any  one  intellectual  principle  as  by  any  one 
emotional  element.  Beligion  has  no  one  special  seat,  such 
aw  "the  central  point  of  unity  behind  consciousness,"  im 
brined  by  Sen"  " 


to  be  by  Schenkel ;  and  noon 
special  principle  of  cognition,  such  as  the  law  of  causality 
haa  been  represented  to  be  by  several  philosophers  and 


of  sensations  and  feelings.  Kant  showed  that  they  were 
not  only  seemingly  but  really  necessary  to  thought,  and 
irresolvable  into  the  particular  in  experience.  He  denied, 
however,  that  we  are  entitled  to  consider  them  as  of  more 
than  subjective  applicability, — that  what  we  necessarily 
think  must  necessarily  be,  or  be  as  we  think  it.  He  affirmed 
all  knowledge  to  be  confined  to  experience,  the  phenomenal, 
the  conditioned.  It  was  quite  in  accordance  with  this  view 
of  the  limits  of  knowledge  that  he  should  have  denied  that 
we  can  know  God,  even  while  he  affirmed  that  we  cannot 
but  think  of  God.  It  was  by  no  means  in  obvious  harmony 
with  it  that  he  should  have  affirmed  that  we  must,  on  moral 
grounds,  retain  a  certain  belief  in  God.  Sir  W.  Hamilton 
and  Dean  Mausel  followed  Kaut  in  holding  that  we  can 
have  no  knowledge  of  God  in  Himself,  as  knowledge  is  only 
of  the  relative  and  phenomenal.  They  strove  to  show  that 
the  notions  of  the  unconditioned,  the  infinite,  the  absolute, 
are  mere  negations  of  thought,  which  destroy  themselves 
by  their  mutual  contradictions  and  by  the  absurdities 
which  they  involve.  Yet  both  of  these  philosophers  held 
that  there  is  a  revelation  of  God  in  Scripture  and  con- 
science, and  that  we  are  bound  to  believe  it,  not  indeed  as 
teaching  us  what  God  really  is,  but  what  He  wishes  us  to 


All  the  nltimato  principles  of  cognition  are 
involved  in  religion,  and  all  lead,  if  consistently  followed 
far  enough,  to  theism.  The  whole  bead,  as  well  as  the 
whole  heart,  baa  been  made  for  religion,  and  for  the  perfect 
form  of  religion.  Max  Mfiller,  in  his  Hibbert  Lecture*,  traces 
the  idea  of  God  to  a  special  faculty  of  religion— "  a  sub- 
jective faculty  for  the  apprehension  of  the  infinite,"  "  a 


mental  faculty,  which,  independent  of,  nay,  in  spite  of, 
seme  and  reason,  enables  man  to  apprehend  the  infinite 
under  different  names  and  under  varying  disguise?."  This 
view  will  not  hear,  perhaps,  a  close  scrutiny.  The  infinite, 
as  an  implicit  condition  of  thought,  is  not  more  involved  in 
religions  than  in  other  thought.  We  cannot  think  any- 
thing as  finite  without  implying  the  infinite.  Space  cannot 
be  thought  of  except  as  extensively,  nor  time  except  as  pro- 
(eaairWy,  infinite.  As  a  condition  of  thought,  the  infinite  is 
involved  in  religious  knowledge  only  so  far  as  it  is  involved 
in  all  knowledge.  Ou  the  other  hand,  as  an  explicit  object 
of  thought,  it  is  not  present  in  the  lower  forms  of  religion 
at  all,  which  exist  only  because  the  thought  of  infinity  is 
not  associated  in  the  religions  consciousness  with  that  of 
Deity,  except  where  reflection  is  somewhat  highly  devel- 
oped; and,  even  in  the  highest  stages  of  religion,  it  is  ouly 
apprehended  as  one  aspect  of  Deity.  Infinity  is  not  God, 
bat  merely  an  attribute  of  the  attributes  of  God,  and  not 
even  an  exclusively  Divine  attribute.  The  hypothesis  that 
the  idea  of  God  is  gained  by  intuition  or  vision  is  proved 
to  be  erroneous  by  the  fact  that  the  idea  of  God,  and  the 
process  by  which  it  is  reached,  arc  capable  of  being  analyzed, 
and  therefore  not  simple,  and  likewise  by  the  variety  and 
discordance  of  the  ideas  of  God  which  have  been  actually 
formed.  The  apprehension  of  God  seems  to  be  only  possible 
through  a  process  which  involves  all  that  is  essential  in  the 
human  constitution — will,  affection,  intelligence,  con- 
acience,  reason, — and  the  ideas  which  they  supply — cause, 
design,  goodness,  infinity,  etc.  These  are  so  connected  that 
they  may  all  be  embraced  in  a  single  act  and  coalesce  in  one 
fraud  issue.  During  the  last  thirty  years  there  has  been 
more  psychological  investigation  as  to  the  origin  and  nature 
of  religion  than  during  all  previous  history,  and  the  whole 
tendency  of  it  has  been  to  set  aside  all  solutions  which 
represent  man  as  religious  only  in  virtue  of  particular 
sentiments  or  principles,  and  to  make  manifest  that  the 
psychology  of  religion  is  that  of  the  entire  human  nature 
in  a  special  relationship.  The  best  of  the  later  investiga- 
tions are  much  more  thorough  and  comprehensive  than  any 
«f  earlier  date.1 

The  agnosticism  originated  by  Kant  has  been  one  of  the 
Kantian  as-  distinctive  and  prominent  phenomena  in  the 
11  -itkuia.  history  of  religion  and  theism  during  the  lftth 
century.  It  sprang  out  of  an  earlier  agnosti- 
cism. Hume  and  his  predecessors  admitted  that  the  condi 
Uods  of  thought— otherwise,  the 

I  of  reason — were  in  appearance  necessary 


believe  concerning  Him.  Herbert  Spencer,  adopting  Kant's 
theory  of  the  limits  of  knowledge,  and  regarding  as  decisive 
Hamilton  and  Mansel's  polemic  against  the  philosophies  of 

only  truth  underlying 


the  Absolute,  has  concluded  that  1 

professed  revelations,  positive  religions,  and  so-called  theo- 
logical sciences  is  the  existence  of  an  unknowable  and 
unthinkable  cause  of  all  things.  In  the  view  of  the 
Positivist  the  unknowable  itself  is  a  metaphysical  fiction. 
The  Kantian  doctrine  has  had  a  still  more  extensive  influ- 
ence in  Germany  than  in  Britain,  and  German  philosophers 
and  theologians  have  displayed  great  ingenuity  in  their 
endeavors  to  combine  with  it  some  sort  of  recognition  of 
God  and  of  religion.  Fries,  lie  Wette,  and  others  have 
relegated  religion  to  the  sphere  of  faith,  Schleiermacher 
and  his  followers  to  that  of  feeling,  Bitschl  and  his  school 
to  that  of  ethical  wants,  F.  A.  Lange  to  that  of  imagination, 
etc.  Their  common  aim  has  been  to  find  for  piety  towards 
God  a  special  place  which  they  can  fence  off  from  the  rest 
of  human  nature,  so  as  to  be  able  to  claim  for  religion  inde- 
pendence of  reason,  speculation,  and  science,  a  right  to 
existence  even  although  necessarily  ignorant  of  the  object 
of  its  faith,  feeling,  moral  sense,  or  phantasy.* 

The  movement  indicated  has  led  to  no  direct  conclusion 
which  has  obtained,  or  is  likely  to  obtain,  general  assent. 
It  has  had,  however,  a  very  important  indirect  result.  It 
has  shown  how  interested  in,  and  dependent  on,  a  true  crit- 
icism or  science  of  cognition  are  theism  and  theology.  It 
has  made  increasingly  manifest  the  immense  significance 
to  religion  of  the  problem  as  to  the  powers  and  limits  of 
thought  which  Kant  stated  and  discuswed  with  so  much 
vigor  and  originality.  Hence  research  into  what  the 
Germans  call  "die  erkenntnisstheoretischen  Grundsatze" 
— the  philosophical  basis— of  theism  has  been  greatly  stim- 
ulated and  advanced  by  the  movement.  This  is  an  enor- 
mous gain,  which  more  than  compensates  for  suudry 
incidental  losses.  Kant's  solution  of  the  problem  which  he 
placed  in  the  foreground  of  philosophy  has  not  been  found 
to  be  one  in  which  the  mind  can  rest.  From  his  agnosticism 
down  to  the  very  empiricism  which  it  was  his  aim  to  refute 
descent  is  logically  inevitable.  The  agnosticism  of  piety  has 
in  no  form  been  able  to  discover  a  halting  place,— a  spot  on 
which  to  raise  theism  or  any  solid  religious  constructieu. 
In  no  form  has  it  been  able  to  prove  its  legitimacy,  to  main- 
tain its  self-consistency,  or  to  defend  itself  successfully 
against  the  agnosticism  of  unbelief.  It  is,  therefore,  not 
surprising  that  it  should  have  been  very  generally  regarded 
as  dangerous  to  theism  in  reality,  even  when  friendly  to  it 
in  intention.  Yet  there  is  much  in  the  theory  of  cognition 
on  which  it  proceeds  which  the  theist  can  utilize.  Indeed, 
no  theory  of  cognition  can  afford  a  satisfactory  basis  to  the- 
ism which  does  not  largely  adopt  and  assimilate  that  of 


*  Among  works  In  which  it  is  denied  that  the  real  nature  of 
God  can  be  known  are— Kant's  Kr.  d.  r.  F,"  Flchte'a  A'r.  attrr  nffm- 

Dialektik,  and  litaubnuifhrf  ; 
xx.-xxlv.;  Hamilton's 
amptrm  LecL,  and  Philn*- 


nat  Hie  ContU-  unn  can  [>e  Known  are—  i\mu  iAr,«.r.  r.: 
iif  KTiwrianpA  i  barunq ;  Schlelerrnacher's  Redrn,  Dialrkt 
»L  „r^Ki^  I  Trendelenbunr>  Log.  Vnlermchungrn,  II.  U 
ary  and  objec-  |  ^  M  Met  am,  [>^c«ssions;  Mansel's  8a 


tively  valid,  but  in  reality  only  arbitrary  and  subjective.  I  ^Uy  „/  the"  Conditioned;  II.  Spencer's  First PrinciuUt;  and  the 


.  and  objectivity  being  illusory,  and 
repetitions  and  accidental  associations 


1  Among  recent  disquisitions  as  to  the  psychological  origin  of 
the  reUcloua  consciousness  and  the  conception  of  God  may  be  j 
n-wifled— Pflelderer's  in  last  ed.  of  his  Retigionsphilosophie ; 
Bk-dermann'a  in  last  ed.  of  his  Pogmatik;  W.  Hermann's  in  his 
Die  Religion  im  VerMJtnis*  nun  H'rtirrkrnnrn  und  tur  SitttiehkeU, 
1*79;  Kaftan'*  in  his  Da*  We*en  der  chr.  Religion.  1881 :  I.lpstus's  , 
In  hi*  PhikmrpMe  und  Religion.  1SAV.  and  Rauwenhor*  In  his 

."  The*.  Tydschr..  May,  18S5.  ' 


writings  of  Lange,  Rltschl,  and  other  Neo-Kantlsts.  Among 
works  in  which  the  real  cognosclblllty  of  God  ia  affirmed  are— 
falrlerwood'a  Ph.  of  the  Infinite ;  C.  Hodge's  Sys.  Th..  1.:  M'Cosh's 
Int.  of  the  Mind.  Phil.  Series,  etc.;  H.  B.  Smith's  Intr.  to  Ch.  7%..  and 
Faith  and  Philosophy:  Maurice's  HTia/  u  Rnrtationt  Youngs 
Province  qf  Reason;  and  Harris's  Phil.  Rati*  of  Theism.  See  also 
L.  Robert.  De  la  Certitude,  etc..  18*> :  Olle-Ijiprune.  De  la  Certitude 
Morale.  1**0 :  O.  IJerepas.  IjC*  Thhtrv*  de  T  InnmnaiisnMc,  lsW:  O. 
Matheson,  in  Out  the  Old  Faith  Live  uith  the  Netet  MB ;  R.  T. 
Smith.  Han  *  Knowledge  of  Man  and  of  God,  1886;  Schramm,  Die 
ottet,  1876 ;  and  Bertling,  Die  ' 
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Kan t  He  has  conclusively  shown  that  all  oar  knowledge 
is  a  synthesis  of  contingent  impressions  and  necessary 
conditions ;  that  without  the  latter  there  can  be  neither 
sense,  understanding,  nor  reason ;  that  they  constitute  intel- 
ligence, and  are  the  light  of  mind ;  that  they  also  pervade 
the  whole  world  of  experience  and  illuminate  it ;  that  there 
is  neither  thing  nor  thought  in  the  universe  which  does 
not  exhibit  them  in  some  of  their  aspects ;  that  apart  from 
them  there  can  be  no  reality,  no  truth,  no  science.  The 
agnostic  corollaries  appended  to  this  theory  by  Kant  and 
others,  instead  of  being  necessary  consequences  from  it,  are 
inconsistent  with  it.  Kant  and  the  agnostics  say  that  we 
know  only  the  conditioned ;  but  what  they  prove  is  that 
we  know  also  the  conditions  of  thought,  and  that  these 
conditions  are  themselves  unconditioned,  otherwise  they 
would  not  be  necessary.  They  affirm  that  we  can  know 
only  the  phenomenal  and  relative,  but  what  they  establish 
is  that  it  is  as  impossible  to  know  only  the  relative  and 
phenomenal  as  to  know  only  the  absolute  and  noumenal, 
and  that  in  so  far  as  we  know  at  all  wc  know  through  ideas 
which  are  absolute  and  noumenal  in  the  only  intelligible, 
and  in  a  very  real  and  important,  sense.  They  maintain, 
what  is  very  true,  if  not  a  truism,  that  the  categories  are 
only  valid  for  experience,  and  they  imply  that  this  is  be- 
cause  experience  limits  and  defines  the  categories,  whereas, 
according  to  their  own  theory,  it  is  the  categories  which 
condition  experience  and  enter  as  constituents  into  all  ex- 
perience, so  that  to  say  that  the  categories  are  only  valid 
for  experience  means  very  little,  experience  merely  existing 
so  far  as  the  categories  enable  us  to  have  it,  and  being  valid 
so  far  as  the  categories  are  legitimately  applied,  although 
not  farther,  which  leaves  no  more  presumption  against 
religious  experience  than  against  sensible  experience.  They 
have  denied  the  objective  validity  of  the  categories  or  nec- 
essary conditions  of  thought.  This  denial  is  the  distinctive 
feature  of  all  modern  agnosticism ;  and  the  theist  who 
would  vindicate  the  reality  of  his  knowledge  of  God,  the 
legitimacy  of  his  belief  in  Qod,  the  worth  of  his  religious 
experience,  must  refute  the  reasonings  by  which  it  has  beeu 
supported  ;  show  that  consciousness  testifies  against  it,  the 
subjectivity  of  any  true  category  being  unthinkable  and 
inconceivable;  and  indicate  bow  its  admission  must  subvert 
not  only  the  foundation  of  theology  but  of  all  other  sci- 
ences, and  resolve  them  all  into  castles  in  the  air,  or  into 
such  stuff  as  dreams  are  made  of.  In  the  accomplishment 
of  this  task  as  much  guidance  and  aid  may  be  found,  per- 
haps, in  tho  theories  of  cognition  of  Ferrier  and  Rosniini 
as  from  those  of  any  of  the  Germans ;  but  Hegel  and  his 
followers,  not  a  few  of  the  Herbartists,  Ulrici,  Harms,  and 
many  other  German  thinkers,  have  contributed  to  show 
tho  falsity  of  the  critical  theory  at  this  point.  Amended 
here,  it  is  a  theory  admirably  fitted  to  be  the  corner-stone 
of  a  philosophical  theism. 

More  may  be  attempted  to  be  done  in  the  region  of  the 
p. ,.  .  necessary  and  unconditioned.  The  conditions 
of  the  of  tboaKbt.  the  categories  of  experience,  the 

Absolute.  ideas  of  reason  are  all  linked  together,  so  that 
each  has  its  own  place  and  is  part  of  a  whole. 
And  of  what  whole?  The  idea  of  God.  All  the  meta- 
physical categories  are  included  therein,  for  God  is  the 
Absolute  Being-  all  the  physical  categories,  for  He  is  Ab- 
solute Force  and  Life ;  all  the  mental  categories,  for  He  is 
Absolute  Spirit ;  all  the  moral  categories,  for  He  is  the  Ab- 
solutely Good.  The  idea  of  God  is  the  richest,  the  most 
inclusive,  the  most  comprehensive,  of  all  ideas.  It  is  the 
idea  of  ideas,  for  it  takes  up  aU  other  ideas  into  itself  and 
gives  them  unity,  so  that  they  constitute  a  system.  The 
whole  system  issues  into,  and  is  rendered  organic  by,  the 
idea  of  God,  which,  indeed,  contains  within  itself  all  the 
ideas  which  are  the  conditions  of  human  reason  and  the 
grounds  of  known  existence.  All  sciences,  and  even  all 
phases  and  varieties  of  human  experience,  are  only  develop- 
ments of  some  of  the  ideas  included  in  this  supreme  aud 
all-comprehensive  idea,  and  the  developments  have  in  no 
instance  exhausted  the  ideas.  Hence  in  tho  Idea  of  Ood 
must  be  the  whole  truth  of  the  universe  as  well  as  of  the 
mind.  These  sentences  are  an  attempt  to  express  in  the 
briefest  intelligible  form  what  it  was  the  aim  of  the  so-called 
philosophy  of  the  Absolute  to  prove  to  be  not  only  true,  but 
tht  truth.  Hegel  and  Schelling,  Krauae  and  Baader,  and 
their  associates,  all  felt  themselves  to  have  the  one  mission 
in  life  of  making  manifest  that  God  was  thus  the  truth,  the 
light  of  all  knowledge,  self-revealing  in  all  science,  the  sole 
object  of  all  philosophy.  The  Absolute  with  which  they 
occupied  themselves  so  earnestly  was  no  abstraction,  no  fic- 
tion, such  as  Hamilton  and  Hansel  supposed  it  to  be, — not 
the  wholly  indeterminate,  not  that  which  is  out  of  all 
relation  to  everything  or  to  anything,  not  the  Unknowable, 
—but  the  ground  of  all  relationship,  the  foundation  alike 
of  existence  and  of  thought,  that  which  it  is  not  only 


not  impossible  to  know,  bnt  which  it  is  impossible  not  to 
know,  the  knowledge  of  it  being  implied  in  all  knowledge. 
Hegel  expressed  not  only  his  own  conviction,  but  the  central 
and  vital  thought  of  the  whole  anti-agnostic  movement 
which  culminated  in  him  when  he  wrote,  "  The  object  of 
religion  is,  like  that  of  philosophy,  the  eternal  truth  itself 
in  its  objective  existence  ;  St  is  God,  and  nothing  but  God, 
and  the  explanation  of  God.  Philosophy  is  not  a  wisdom 
of  the  world,  but  a  knowledge  of  the  unworldly ;  not  a 
knowledge  of  outward  matter,  of  empirical  being  and  life, 
but  knowledge  of  that  which  is  eternal,  of  that  which  is 
God  and  which  flows  from  His  nature,  as  that  must  manifest 
and  develop  itself.  Hence  philosophy  in  explaining  religion 
explains  itself,  and  in  explaining  itself  explains  religion. 
Philosophy  and  religion  thus  coincide  in  that  they  have  one 
and  the  same  object."  The  adherents  of  the  philosophy  of 
the  Absolute  must  be  admitted  to  have  fallen,  in  their  re- 
vulsion from  agnosticism,  into  many  extravagances  of 
gnosticism  ;  but  a  theist  who  does  not  sympathize  with  their 
main  aim,  and  eveu  accepts  most  of  the  results  as  to  which 
they  are  agreed,  cannot  be  credited  with  having  much 
philosophical  insight  into  what  a  thorough  and  consistent 
theism  implies.  A  God  who  is  not  the  Absolute  as  they 
understood  the  term,  not  the  Unconditioned  revealed  in  all 
that  is  conditioned,  and  the  essential  content  of  all  knowl- 
edge at  its  highest,  cannot  be  the  God  either  of  a  profound 
philosophy  or  a  fully-developed  religion.  The  philosophy 
of  the  Absolute  was,  on  the  whole,  a  great  advance  towards 
a  philosophical  theism.1 

And  yet  it  was  largely  pantheistic,  and  tended  strongly 
towards  pantheism.  This  was  not  surprising.  Any  philos- 
ophy which  is  in  thorough  earnest  to  show  that  God  is  the 
ground  of  all  existence  and  the  condition  of  all  knowledge 
must  find  it  difficult  to  retain  a  firm  grasp  of  the  personality 
and  transcendence  of  the  Divine  and  to  set  them  forth  with 
duo  prominence.  Certainly  some  of  the  most  influential 
representatives  of  the  philosophy  of  the  Absolute  ignored 
or  miftrepresenU'd  them.  The  consequence  was,  however, 
that  a  band  of  thinkers  soon  appeared  who  were  animated 
with  the  most  zealous  desire  to  do  justice  to  these  aspects 
of  the  Absolute,  and  to  make  evident  the  one-sidednessand 
inadequacy  of  every  pantheistic  conception  of  the  Divine, 
This  was  the  common  aim  of  those  who  gathered  around 
the  younger  Fichte,  and  whose  literary  organ  was  the 
Zeitarhrift  fur  Fhilotphit.  Chalyb&us,  K.  Ph.  Fischer,  Sengler, 
Weisse,  Wirth,  and  Ulrici  may  be  named  as  among  the 
ablest  and  most  active.  The  Roman  Catholic  Gunther  and 
his  followers  worked  in  much  the  same  spirit.  Lotse  ha* 
effectively  co-operated  by  his  ingenious  defence  of  the  thesis 
that  "perfect  personality  is  to  be  found  only  in  God,  while 
in  all  finite  spirits  there  exists  only  a  weak  imitation  of 
personality:  the  finiteness  of  the  finite  is  not  a  productive 
condition  or  personality,  but  rather  a  limiting  barrier  to  its 
perfect  development."  This  movement  also,  then,  has  tended 
to  develop  and  contributed  to  enrich  the  theory  of  theism. 
Its  special  mission  has  been  to  prove  that  theism  is  wider 
than  pantheism,  and  can  include  all  the  truth  in  pantheism, 
while  pantheism  must  necessarily  exclude  truth  in  theism 
essential  to  the  vitality  and  vigor  both  of  religion  and  of 
morality.* 

The  philosophy  of  the  Absolute,  judged  of  from  a  distinctly 
theistic  point  of  view,  was  defective  on  another  side.  It  re- 
garded too  exclusively  the  nccessai 
trusted  almost  entirely  to  its  insight  into  the 
of  tho  categories  and  its  powers  of 
Hence  the  idea  of  the  Divine  which  it  attained,  if  vast  and 
comprehensive,  was  also  vague  and  abstract,  shadowy  snd 
unimpressive.  Correction  was  needed  on  this  side  also.and 
it  came  through  Schleiermacher  and  that  large  company  of 
theologians,  among  whom  Llpsius  and  Ritschl  are  st  preseut 
the  most  prominent,  who  have  dwelt  on  the  importance  of 

1  On  the  doctrine  of  God  propounded  by  the  philosopher*  of 
the  Absolute  may  be  consulted  the  histories  of  philosophy  by 
Chalybaua.  Mlchelct.  Erdmann.  Ucbcrweg.  K.  Fischer.  Harms, 
Zeller,  etc.,  also  i'unjer,  11.  bks.3and  5  ;  the  chapters  In  Pfleiderer 
on  Schelling,  Hegel,  Neo-Schellingianijim.and  Neo-Hegelisntsm: 
Dorner's  lit*,  o/  Pro*.  TA.,  11.  257." 396;  Lichtcmberger's  Hi*,  dn 
Idtr$  Rriipinurs  en  Allemagne,  etc..  pasaim :  Khrenliaiu's  Ilegett 
Gottetbepntf,  etc. ;  Frani  on  Schelling  *  Positive  IHtiiotophir :  Opioo- 
mer's  Leer  van  God,  bij  A'raawe;  K.  Ph.  Fischer's  CharacteriMit  der 
Ttvonophie  Himdert;  etc. 

»  See  art.  "Theismus."  by  Ulrici,  In  He  nog's  Real-Eneyldnpiii*, 
xv.  As  representing  this  phase  of  thcUm  the  following  worki 
may  be  named :  C-  H.  Weisse'*  lder  der  Goaheit.  1844  and 
lomtphttehe  Horrmatik.  185.5;  Wtrth's  Speculative  Idee  Gvtiea,  1845: 
Sengler'*  lder  Gottet,  1846-47  ;  J.  H.  Fichte'*  Speculate  Theory. 
I*tfi-t7  ;  Hsnne's  Ideeder  abnolutm  /Vr*f,ntoAWU«7  ;  CWci's  6<* 
u.  die  y>:!ur.  1875 ;  and  Ixitie's  ificroeomo*,  it  1x.  4-6  (Eng.  tr.) 
The  school  is  well  represented  In  America  by  Prof.  Bowne-  See 
bis  ftudies  in  Thrtim,  especially  ch.  7-9.  See  also  art.  of  Prof  J. 
S.  Candllsh  on  "  The  Personality  of  God,"  In  PrinerOm  Xer.,  Sept, 
1884,  and  of  nardlner  on  "  Lotxe%  Theistic  Philosophy,"  in  PreiV 
Bei\,  Oct.,  1885. 
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proceeding  from  immediate  personal  experience,  from  the 
direct  testimony  of  pious  feeling,  from  the  practical  needs 
of  the  moral  life,  etc.  From  these  theologians  may  be 
learned  that  God  is  to  be  known,  not  through  mere  intel- 
lectual cognition,  but  through  spiritual  experience,  and  that 
do  dicta  as  to  the  Divine  not  verifiable  in  experience,  not 
eiicacioaa  to  sustain  piety  and  to  promote  virtue,  to  elevate 
nod  purify  the  heart,  to  invigorate  the  will,  to  ennoble  the 
character*  to  sanctify  both  individuals  and  communities, 
are  likely  to  be  true.  Experience  of  the  Divine  can  be  the 
richest  and  surest  experience  only  if  it  not  merely  implies 
»1I  that  is  absolute  and  necessary  in  consciousness  and  exist- 
ence, but  is  also  confirmed  and  guaranteed  by  all  that  la 
relative  and  contingent  therein. 

What  are  known  as  "  the  proofs"  for  the  Divine  exist- 
Th  «ti  ence  have  from  the  time  of  Kant  to  the  present 
"  proo&."     been  often  represented  as  sophistical  or  useless. 

This  view  is,  however,  less  prevalent  than  it 
was.  During  the  last  twenty  years  the  proofs  have  been 
in  much  greater  repute,  and  have  had  far  more  labor  ex- 
pended on  them,  than  during  the  previous  part  of  the  cen- 
tury. They  have,  of  course,  been  considerably  modified, 
in  conformity  with  the  general  growth  of  thought  and 
knowledge.  For  instance,  they  are  no  longer  presented 
elaborately  analyzed  into  series  or  groups  of  syllogisms. 
It  is  recognized  that  the  fetters  which  would  assuredly 
arrest  the  progress  of  physical  and  mental  science  cannot 
be  favorable  to  that  of  theology.  It  is  recognized  that  the 
validity  of  the  proofs  mast  be  entirely  dependent  on  the 
truthfulness  with  which  they  indicate  the  modes  in  which 
God  reveals  Himself,  the  facta  through  which  man  appro* 
hends  the  presence  and  attributes  of  God,  and  that,  there- 
fore, the  more  simply  they  are  stated  the  better.  Man 
knows  Clod  somewhat  as  he  knows  the  minds  of  his  fellow- 
men — namely,  inferentially, — yet  through  an  experience 
st  ooce  so  simple  and  so  manifold  that  all  attempts  at  a 
syllogistic  representation  of  the  process  must  necessarily 
do  it  injustice.  The  closeness  and  character  of  the  connec- 
tion of  the  proofs  have  also  come  to  be  more  clearly  seen. 
They  are  perceived  to  constitute  an  organic  whole  of  argu- 
ment, each  of  which  establishes  its  separate  element,  and 
thus  contributes  to  the  general  result — confirmatory  evi- 
dence thai  God  is,  and  complementary  evidence  as  to  whit 
God  is.  The  explanation  of  this  doubtless  is  that  the  ap- 
prehension of  God  is  itself  an  organic  whole,  a  complex 
and  harmonious  process,  involving  all  that  is  essential  in 
the  human  mind,  yet  all  the  constitutonta  of  which  are  so 
connected  that  they  may  be  embraced  in  a  single  act  and 
coalesce  into  one  grand  issue. 
The  cosmological  argument  concludes  from  the  existence 
of  the  world  as  temporal  and  contingent,  con- 
ditioned and  phenomenal,  to  the  existence  of 
God  as  its  one  eternal,  unconditioned,  self- 
existent  cause.  It  is  an  argument  which  has 
been  in  no  respect  discredited  by  recent  research  and  dis- 
cussion, which  is  in  substance  accepted  not  only  by  t  heists 
but  by  pantheists,  and  which  forms  the  basis  even  of  the 
philosophy  of  Herbert  Spencer.  The  principle  on  which 
it  proceeds— the  principle  of  causality— has  only  come  to 
be  more  clearly  seen  to  be  ultimate,  universal,  and  neces- 
sary. The  hypothesis  of  an  infinite  series  of  causes  and 
effects  has  not  had  its  burden  of  irrationality  in  the  least 
The  progress  of  science  has  not  tended  to 
be  reasonably  regarded  as 
view  of  theists  it  has  only 
tended  to  render  more  probable  the  doctrine  that  all  physi- 
cal things  most  have  their  origin  in  a  single  non-physical 
cause.  The  necessity  of  determining  aright  the  bearings 
of  the  new  views  reached  or  suggested  by  science  as  to  the 
ultimate  constitution  of  matter,  the  conservation  of  energy, 
««nic  evolution,  the  age  and  duration  of  the  present 
physical  system,  etc.,  has  been  the  chief  factor  in  the  latest 
developments  of  the  argument  a  contingrntut  mundi.  The 
teleological  argument,  which  concludes  from  the  regulari- 
ties and  adjustments,  preconformities  and  harmonies,  in 
i  that  its  first  cause  must  be  an  intelligence,  has  been 
i  corrected  and  extended  owing  to  recent  advances  of 
nee  and  especially  of  biological  science.  The  theory 
of  evolution  has  not  shaken  the  principle  or  lessened  the 
force  of  the  argument,  while  it  has  widened  its  scope  and 
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up  vistas  of  grander  design,  but  it  has  so  changed 
its  mode  of  presentation  that  already  the  Bridgewaier  Trea- 
tises and  similar  works  are  to  some  extent  antiquated. 
Perhaps  the  most  promising  of  the  later  applications  of  the 
anrument  ia  that  which  rests  on  the  results  obtained  by  a 
philosophical  study  of  history,  and  which  seeks  to  show 
that  the  goal  of  the  evolution  of  life,  so  far  as  it  has  yet 
proceeded,  is  the  perfecting  of  human  nature,  and  the 
eternal  source  of  things  a  power  which  makes  for  truth 
and  righteousness.   The  ethical  argument— the  proof  from 


in  the  estimation  of 
until  Kant  rested  on  it  almost  the  1 
It  has  ever  since  been  prominent,  and 
ment  most  relied  on  to  produce  practical  conviction.  Much 
importance  is  now  rarely  attached  to  those  forms  of  the 
metaphysical  argument  which  are  deductions  from  a  par- 
ticular conception,  as,  e.g.,  of  a  perfect  being.  Ignorance 
alone,  however,  can  account  for  the  assertion  often  met 
with  that  the  argument  is  generally  abandoned.  It  has 
only  been  transformed.  It  has  passed  from  a  stage  in 
which  it  was  presented  in  particnlar  ontological  forms  into 
one  in  which  it  is  set  forth  in  a  general  epiatemological 
form.  As  at  present  maintained  it  is  to  the  effect  that  God 
is  the  idea  of  ideas,  the  ultimate  in  human  thought,  with- 
out whom  all  thought  is  confusion  and  self-contradiction. 
In  this  form,  by  what  theologians  and  religious  philoso- 
phers possessed  of  much  speculative  insight  is  it  not 
held?> 

The  changes  adopted  in  the  methods  of  theistic  proof 
have  all  tended  in  one  direction,  namely,  to  remove  or  cor- 
rect extreme  and  exaggerated  conceptions  of  the  Divine 
I  transcendence  and  to  produce  a  true  appreciation  of  the 
Divine  immanence, — to  set  aside  deism  and  to  enrich  the- 
{ ism  with  what  is  good  in  pantheism.   The  general  move- 
I  ment  of  religious  speculation  within  the  theistic  area  has 
I  been  towards  mediation  between  the  extremes  of  panthe- 
:  ism  and  of  deism,  towards  harmonious  combination  of  the 
tersonal  self-equality  and  the  universal  agency  of  the 
ivine.   Positive  science  has  powerfully  co-operated  with 
speculation  in  giving  support  and  impulse  to  this  move- 
ment.  While  the  modern  scientific  view  of  the  world  docs 
not  result  in  pantheism,  it  affords  it  a  partial  and  relative 
justification,  and  requires  a  theism  which,  while  maintain- 
ing the  personality  of  God,  recognizes  God  to  be  in  all 
things  and  all  things  to  be  of  God,  through  God,  and  to 
God.   It  may  he  said  that  theism  has  always  thus  recog- 
nized the  Divine  immanence.    The  vague  recognition  of 
it,  however,  which  precedes  scientific  insight  and  the  con- 
quest and  absorption  of  pantheism  is  not  to  be  identified 
with  the  realizing  comprehension  of  it  which  is  their  re- 
sult1 

As  to  the  further  treatment  of  the  idea  of  God  in  recent 
or  contemporary  theology,  the  following  may  _ 
be  mentioned  as,  perhaps,  the  chief  distinctive  J."*  ucim 
features:  first,  the  general  endeavor  to  present  temporary 
the  idea  as  a  harmonious  reflex  of  the  Divine  theology, 
nature  and  life,  instead  of  as  a  mere  aggregate 
of  attributes ;  secondly,  and  consequently,  the  greater  care 
shown  in  the  classification  and  correlation  of  the  attributes, 
so  as  to  refer  them  to  their  appropriate  places  in  the  one 
great  organic  thought ;  and,  thirdly,  the  more  truly  ethical 
and  spiritual  representation  given  of  the  Divine  character. 
To  realise  the  nature  and  import  of  the  first  of  these 
features  it  is  only  necessary  to  compare  the  expositions 
given  of  the  idea  of  God  in  the  works  of  such  theologians 
as  Nitzsch,  Thomasius,  Dorner,  Philippi,  Kahnis,  and  even 
more  in  those  of  the  representatives  of  German  speculative 
theism,  with  such  as  are  to  be  found  in  the  treatises  of  Hill, 
Watson,  Wardlaw,  and  Hodge,  which,  although  published 
in  the  present  century,  express  only  the  views  of  an  earlier 
age.  As  to  the  second  point,  there  has  of  late  been  a  vast 
amount  of  thought  expended  in  endeavoring  so  to  classify 
and  co-ordinate  the  attributes,  and  so  to  refer  them  to  the 
various  moments  of  the  Divine  existence  and  life,  as  that 
God  may  be  able  to  be  apprehended  both  in  His  unity  and 
self-identity  and  spiritual  richness,  as  one 
lious  and  perfect  personality.  Of  the  work 
in  this  direction  our  limits  will  not  allow  us  to 
In  regard  to  the  third  feature,  any  one  who  will 
peruse  an  essay  like  Weber's  Von  Zorne  Gotta,  or  Hitachi's 
De  Ira  Dei,  and  compares  the  way  in  which  the  Biblical 
conception  of  the  wrath  of  God  is  there  presented  with 
the  mode  of  exhibiting  it  prevalent  for  so  many  ages,  is 
likely  to  be  convinced  that  considerable  progress  has 
made  even  in  recent  times  in  the  study  of  the  mon 
pects  of  God's  character.  That  the  Divine  glory 
centre  in  moral  perfection,  in  holy  love,  is  a  thought  which 
is  undoubtedly  being  realized  by  all  theists  with  ever-in- 
creasing clearness  and  fulness.1 

1  See  the  present  writer's  TheUm,  and  the  indications  of  the 
literature  given  in  the  notes. 

*  See  the  extremely  Interesting  papers  by  Pesbody,  Montgom- 
ery, Howlson,  and  Harris  In  the  journal  of  Sprculattt*  Philoiophy 
for  Oct.,  1885,  on  the  question,  "  Is  Pantheism  the  legitimate 
Outcome  of  Modern  Science?"  Also  F.  E.  Abbot's  Scientific  The- 
ism, l«SJi ;  and  J.  Flake's  Idea  of  God  a$  afftcted  by  Modern  Knowl- 
edor. 

Ol&lg>0l«fcagsj*  1842:  Moll,  XV  Jiuto 
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It  follows  from  tho  above  that  theistic  thought  has  been 
moving  in  a  direction  which  could  not  fail  to 
trinuUriln  ""SK**1  to  tho8e  influenced  Dy  it  tnat  fc  rfgjdiy 
theiim.  unitarian  conception  of  God  must  be  inade- 
quate, and  that  the  trinitarian  conception 
might  be  the  only  one  in  which  reason  can  rest  as  self- 
consistent.  So  long  as  the  simplicity  of  the  Divine  nature 
was  conceived  of  as  an  abstract  self-identity,  intelligence 
could  not  venture  to  attempt  to  pass  from  the  unity  to  the 
trinity  of  the  Godhead,  or  hope  for  any  glimpse  of  the  pos- 
sibility of  harmoniously  combining  them.  But,  this  view 
of  the  simplicity  of  the  Divine  nature  having  been  aban- 
doned, and  an  idea  of  God  attained  which  assigns  to  Him 
all  the  distinctions  compatible  with,  and  demanded  by, 
completeness  and  perfection  of  personality,  the  doctrine  of  I 
the  Trinity  necessarily  entered  on  a  new  stage  of  its  his- 1 
tory.  The  free  movement  of  thought  in  this  century,  far  i 
from  expelling  it  from  its  place  in  the  mind  of  Christendom, 
has  caused  it  to  strike  deeper  root  and  grow  with  fresh  j 
Tigor.  Never  since  the  Nicene  age  has  theological  specu- 1 
lation  been  so  actively  occupied  with  the  constitution  of  [ 
the  Godhead,  and  with  the  trinitarian  representation 
thereof,  as  from  the  commencement  of  the  present  century. 
It  is,  of  course,  impossible  here  to  describe  any  of  the 
attempts  which,  during  this  period,  bavo  been  made  to 
show  that  the  absolute  Divine  self -consciousness  implies  a  I 
trinitarian  form  of  existence,  and  that  intelligently  to 
think  the  essential  Trinity  is  to  think  those  moments 
In  the  Divine  existence  without  which  personality  and 
self-consciousness  are  unthinkable  ;  or  that  a  worthy  con- 
ception of  Divino  love  demands  a  trinitarian  mode  of  life; 
or  that  a  world  distinct  from  God  presupposes  that  God  as 
triune  is  in  and  for  Himself  a  perfect  and  infinite  world,  so 
that  His  attributes  and  activities  already  fully  realised  in 
the  trinitarian  life  can  proceed  outwards,  not  of  necessity  i 
but  of  absolute  freedom ;  or  that  the  whole  universe  is  a 
manifestation  of  His  triune  nature,  and  all  finite  spiritual 
life  a  reflection  of  tho  archetypal  life,  self-sustained  and 
self-fulfilled  therein.  All  the  more  thoughtful  trinitarian 
divines  of  the  present  endeavor  to  make  it  apparent  that 
the  doctrine  of  the  Trinity  is  not  one  which  has  been 
merely  imposed  upon  faith  by  external  authority,  but  one 
which  satisfies  reason,  gives  expression  to  the  self-eviden- 
cing substance  of  revelation,  and  explains  and  supports 
religious  experience.  If  it  be  thought  that  their  success 
has  not  been  great,  it  has  to  be  remembered  that  they  have 
been  laboring  near  the  commencement  of  a  movement,  and 
so  at  i  stage  when  all  individual  efforts  can  have  only  a 
very  limited  worth.  To  one  general  conclusion  they  all 
seem  to  have  come,  namely,  that  the  idea  of  God  as  sub-  j 
stance  is  not  the  only  idea  with  which  we  can  connect,  or 
in  which  we  may  find  implied,  tri-personality.  The  cate- 
gory of  substance  is,  in  some  respects,  one  very  inappli-  I 
cable  to  God,  as  the  philosophy  of  Spinoza  has  indirectly 
shown.  If  the  theologians  referred  to  be  correct,  the  doc- 
trine of  the  Trinity  is  not  specially  dependent  upon  it.  In 
their  view  God  cannot  be  thought  of  consistently  as,  e.g., 
Absolute  Life,  Absolute  Intelligence,  or  Absolute  Love, 
unless  He  be  thought  of  in  a  trinitarian  manner. 
While  trinitarian  theism  has  thus  during  the  present 
century  shown  abundant  vitality  and  vigor,  it 
Position  of  cannot  be  said  to  have  gained  any  decided 
■  unitarian  theism.  The  latter  has 
I  the  same  period  spread  more  widely 
and  shown  more  practical  activity,  more  spiritual  life,  than 


in  any  former  age.  The  unitarianism  represented  by  a 
Martineau  is  a  manifest  advance  on  that  which  was  reprc- 
sented  by  a  Priestley.  Theism  in  its  unitarian  form  is  tho 
creed  of  very  many  of  the  most  cultured  and  most  religious 
minds  of  our  time,  alike  in  Europe  and  America.  In  this 
form  it  has  also  signally  shown  its  power  in  contem; 
India,  Brahmoism  is,  perhaps,  the  most  rem; 
ample  of  a  unitarian  theism  which  exhibits  all 
teristics  of  a  positive  faith  and  a  chnrchly  organisation. 
The  unitarian  theism  of  the  present  age  is  distinguished 
by  the  great  variety  of  its  kinds  or  types.  None  of  these, 
it  must  be  added,  are  very  definite  or  stable.  Hence  uni- 
tarian theism  is  often  seen  to  approximate  to,  or  become 
absorbed  into,  agnosticism  or  pantheism,  cosmism  or  hu- 
mauitarianism.  This  may  he  due,  however,  less  to  its  own 
character  than  to  the  character  of  the  age.1 
The  mind  of  man  has  clearly  not  yet  ceased  to  be 
intensely  interested  in  thoughts  of  God.  There 
etun  the      are  1,0  s'^ou,,d^,  »PP*rent  for  supposing  that 

MeaofGod    il  wi'l  ever  cea8e  to  ****r  ",m  or  10 

strive  to  enlarge  its  knowledge  of  His  ways. 

And  If  the  idea  of  God  be  what  has  been  suggested  in 


>  Goblet  d'Alvlella. 


the  foregoing  pages,  the  search  for  God  caunot  fail  to  meet 
with  an  ever-growing  response.  If  the  idea  of  God  be  the 
most  comprehensive  of  ideas,  inclusive  of  all  the  categories 
of  thought  and  implicative  of  their  harmonious  synthesis 
and  perfect  realisation,  all  thought  aud  experience  must  of 
its  very  nature  tend  to  lead  onwards  to  a  fuller  knowledge 
of  God.  For  the  knowledge  of  God,  on  this  view,  consist* 
in  no  mere  inference  reached  through  a  process  of  theologi- 
cal argumentation,  but  in  an  ever-growing  apprehension 
of  an  ever-advancing  self-revelation  of  God  ;  and  all  phi- 
losophy, science,  experience,  and  ' 
work  together  to  promote  it. 

All  speculative  thought,  whether  professedly  me 
cal  or  professedly  theological,  is  conversant 
with  ideas  included  in  the  idea  of  God.  It  S™?.lb  ?f 
deals  with  what  is  necessary  in  and  to  thought ;  m<cu'u?tr« 
and  within  that  sphere,  notwithstanding  many  thought 
aberrations,  it  has  made  slow  but  sore  progress. 
The  history  of  philosophical  speculation  is  not  only,  like 
the  whole  history  of  man,  essentially  rational,  but  it  is,  in 
substance,  the  history  of  reason  itself  in  its  purest  form,— 
not  the  record  of  an  accidental  succession  of  opinions,  but 
of  the  progressive  apprehension  by  reason  of  God's  revela- 
tion of  Himself  in  its  own  constitution.  "  There  is  much 
in  the  history  of  speculative  thought,  just  as  in  the  outward 
life  of  man,  that  belongs  to  the  accidental  and  irrational- 
errors,  vagaries,  paradoxes,  whimsicalities,  assuming  in  all 
ages  the  name  and  the  guise  of  philosophy.  But,  just  u 
the  student  of  the  constitutional  history  of  England  can 
trace,  amidst  all  the  complexity  and  contingency  of  out- 
ward and  passing  events,  through  successive  times  and 
dynasties,  underneath  the  waywardnew  of  individual  pas- 
sion and  the  struggle  for  ascendency  of  classes  and  orders, 
the  silent,  steady  development  of  that  system  of  ordered 
freedom  which  we  name  the  constitution  of  England,  so, 
looking  back  on  the  course  which  human  thought  has 
travelled,  we  shall  be  at  no  loss  to  discern  beneath  the 
surface  change  of  opinions,  unaffected  by  the  abnormal 
displays  of  individual  folly  and  nnravson,  the  traces  of  s 
continuous  onward  movement  of  mind."1  And  this  con- 
tinuous onward  movement  is  towards  the  clearer  and  wider 
apprehension  of  the  whole  system  of  ultimate!  truths  which 
is  comprehended  in  the  idea  of  the  Absolute  Truth.  The 
thoughts  of  men  as  to  God  are  necessarily  enlarged  by 
increase  of  insight  into  the  conditions  of  their  own  think- 
ing. The  disquisitions  of  merely  professional  theologians 
on  the  nature  and  attributes  of  God  have  done  far  leas  to 
elucidate  the  idea  of  God  than  the  philosophical  views  of 
great  speculative  thinkers,  and  would  have  done  less  than 
they  have  actually  accomplished  were  it  not  for  the  guid- 
ance and  suggestion  found  in  these  views. 

The  sciences  co-operate  with  speculative  philosophy  and 
with  one  another  in  aiding  thought  to  grow  in  conrribu- 
the  knowledge  of  God.  The  greatness,  the  tionsof 
power,  the  wisdom,  the  goodness,  of  the  God  science: 
of  creation  and  providence  must  be  increas- 
ingly apprehended  in  the  measure  that  natare  and  its 
course,  humanity  and  its  history,  are  apprehended;  aud 
that  measure  is  given  us  in  the  stage  of  development 
attained  by  the  sciences.  "  God's  glory  in  the  heavens," 
for  example,  is  in  some  degree  visible  to  the  naked  eye  and 
uninstructed  intellect,  but  it  becomes  more  perceptible  sad 
more  impressive  with  every  discovery  of  astronomy.  Not 
otherwise  is  it  as  regards  all  the  sciences.  Each  of  them 
has  its  distinctive  aud  appropriate  contribution  to  bring 
towards  the  completion  of  the  revelation  of  God,  and  can- 
not withold  it. 

But  the  idea  of  God  Is  not  one  which  can  be  rightly 
apprehended  merely  through  intellect  specula-  of 
tlvely  exercised  or  operating  on  the  findings  esveti. 
of  science.  It  requires  to  be  also  apprehended  enee. 
through  moral  experience  and  the  discipline  of 
life.  Neither  individuals  nor  communities  can  know  mors 
of  God  as  a  moral  being  than  their  moral  condition  and  char- 
acter permit  them  to  know.  The  apprehension  of  God  and 
the  sense  of  moral  distinctions  and  moral  obligations  con- 
dition each  other  and  correspond  to  each  other.  History 
shows  us  that  sincere  and  pious  men  may  receive  as  a 
supernatu rally  revealed  truth  the  declaration  that  God  is 
love,  and  yet  hold  that  His  love  is  very  limited,  being  real 
only  to  a  favored  class,  and  that  He  has  foreordained,  for 
His  mere  good  pleasure,  millions  of  the  human  race  to 
eternal  misery.  How  was  such  inconsistency  possible* 
Largely  because  these  men,  notwithstanding  their  sincerity 
and  piety,  were  lacking  in  that  love  to  man  through  expe- 
rience of  which  alone  God's  love  can  be  truly  apprehended 
In  like  manner,  it  is  not  only  the  science  of  law  which 

«  Principal  Caird,  1 
gow,  1875. 
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i  rapidly  than  the  sense  of  justice,  bat 
also  theology  so  far  as  it  treats  of  the  righteousness  of 
God.  Thus  the  knowledge  of  God  is  conditioned  and  in- 
fluenced by  the  course  of  man's  moral  experience. 
The  same  may  be  said  of  the  distinctively  religions 
.  experience.   In  it  also  there  has  been  a  con- 

Uiclott*  tinnous  discovery  and  a  continuous  disclosure 
experience,  of  God.  It  is  not  long  since  the  ethnic  relig- 
ions were  very  generally  regarded  as  merely 
Mages  of  human  folly,  so  many  monuments  of  aversion  to 
trad  and  of  departure  from  the  truth  as  to  God.  It  was 
sipposed  that  they  were  adequately  described  when  they 
were  called  "  idolatries  -  and  "superstitions."  This  view 
rested  on  a  strangely  unworthy  conception  both  of  human 
nature  and  of  Divine  providence,  and  is  fast  passing  away. 
In  its  place  has  come  the  conviction  that  the  history  of 
region  has  been  essentially  a  process  of  search  for  God  on 


religion 


.ofself-revelation  on  the  part 
ing  in  a  contiuuoua  widening  and 
of  human  apprehension  of  the  Divine.  All, 
not  been  progress  in  the  history  of 
either  in  the  ethnic  or  Christian  period ;  much 
the  reverse;  but  all  stages  of  religion  testify  that 
been  seeking  and  finding  God,  and  God  making 
known  onto  man. 

Bat.  while  knowledge  of  God  may  reasonably  be  expected 
unceasingly  to  grow,  in  all  the  ways  which  have  been  indi- 
cated, from  more  to  more,  it  is  not  to  be  supposed  that  doubt 
or  denial  of  God's  existence  must,  therefore,  speedily 


Coming 
MniKKles 

The  more 


disappear-  Religious  agnosticism  cannot  fail 
long  prevalent.  The  very  wealth  of  contents 
in  the  idea  of  God  inevitably  exposes  the  idea 
to  the  assaults  of  agnosticism.  All  kinds  of 
agnosticism  merge  into  agnosticism  as  to  God, 
from  the  very  fact  that  all  knowledge  implies 
and  may  contribute  to  the  knowledge  of  God. 
comprehensive  an  idea  is  from  the  more  points  can  it  bo 
assailed,  and  the  idea  of  God  being  comprehensive  of  all 
ultimate  ideas,  may  bo  assailed  through  them  all,  as,  for 
example,  through  tho  idea  of  being,  or  of  infinity,  or  of 
causality,  or  of  personality,  or  of  rectitude.  Than  in 
another  way,  the  unique  fulness  of  the  idea  of  God  explains 
the  prevalence  of  agnosticism  in  regard  to  it.  The  ideas 
are  not  precisely  in  God  what  they  are  in  i 
God  is  being  as  man  or  nature  is  not ;  for  He  is  i 
and  necessary  heing,  and  in  that  sense  the  one  true"  Being. 
God  is  not  limited  by  time  and  space  as  creatures  are  ;  for, 
whereas  duration  and  extension  merely  are  predicates  of 
creatures,  the  corresponding  attributes  of  God  arc  eternity 
and  immensity.  God  as  first  cause  is  a  cause  in  a  higher 
and  more  real  sense  than  any  second  cause.  So  as  to  per- 
sonality, intelligence,  holiness,  love.  Just  because  the  idea 
of  God  is  thus  elevated  in  all  respects,  there  are  many  minds 
which  fail  or  refuse  to  rise  up  to  it  and  which  because  of  ita 
very  truth  reject  it  as  not  true  at  all.  They  will  not  hear 
of  that  Absolute  Truth  which  is  simply  the  idea  of  God  ; 
but  that  they  reject  It  is  their  misfortune,  not  any  argu- 
ment against  the  truth  itself.  (B.  r.) 


THEMIS,  the  Greek  mythological  personification 
of  custom.  In  Homer  the  word  ocean  both  in  the 
angular  and  in  the  plural  (themistea),  with  the  sense 
of  custom, "  "  unwritten  law."  But  even  in  Homer 
Themis  is  also  spoken  of  as  a  goddess  who,  at  the 
command  of  Zens,  calls  the  gods  to  an  assembly  and 
summons  or  disperses  the  assemblies  of  men.  But 
after  all  she  is  a  thin  abstraction,  a  faint  shadow,  by 
the  side  of  the  full-blooded  gods  of  Olympus.  Hesiod 
furnished  her  with  a  pedigree  (making  her  the  daugh- 
ter of  Sky  and  Earth),  and  married  her  to  Zeus,  by 
whom  she  became  the  mother  of  a  brood  of  well-bred 
abstractions, — Legality,  Justice,  Peace,  the  Hours, 
and  the  Fates.  Pindar,  no  doubt  with  a  full  sense  01 
her  abstract  nature,  speaks  of  her  as  the  assessor  of 
Zeus.  In  one  passage  (Prom.,  209)  ^Eschylus  seems 
to  regard  her  as  identical  with  Earth,  and  "Earth- 
Themis  1 '  had  a  worship  and  priestess  at  Athens,  where 
Athene  also  appears  with  the  surname  Themis.  There 
wa?  a  tradition  that  the  oracle  at  Delphi  had  first  been  in 
the  hands  of  Earth,  who  transferred  it  afterwards  to 
Themis,  who  in  turn  gave  it  np  to  Apollo.  Themis 
had  temples  at  Athens,  Thebes,  Tanagra,  and  Epi- 
daturas.  At  Olympia  she  had  an  altar,  and  at  Troezen 
there  was  an  altar  of  the  Themides  (plural  of  Themis). 
In  modern  writers  Themis  sometimes  stands  as  a  per- 
sonification of  law  and  justice, — an  idea  much  more 
abstract  and  advanced  than  the  original  sense  of 
"traditional  custom." 

THEMISTIUS,  named  or  "the  well- 

Unpu&ged,"  was  a  rhetorician  and  philosopher  of  the 
latter  half  of  the  4th  century.  Of  Paphlagonian  de- 
scent, he  settled  and  taught  at  Constantinople.  Thence 
he  was  called  to  Rome,  but,  after  a  short  stay  in  the 
West,  returned  to  the  Eastern  capital,  where  he  re- 
sided during  the  rest  of  his  life.  Though  a  pagan,  he 
was  admitted  to  the  senate  by  Constantins  in  355.  He 
was  prefect  of  Constantinople  in  384  on  the  nomina- 
tion of  Theodosius.  Themistius's  paraphrases  of  Aris- 
totle's Pitsterior  Analytics,  Physics,  and  I)e  Anima  are 
deservedly  esteemed ;  but  weariness  and  disgust  are 
the  sentiments  stirred  by  the  servilo  orations  in  which 
he  panegyrizes  successive  emperors,  comparing  first 
<»e  and  then  another  to  Plato  8  "  true  philosopher," 
and.  when  all  other  compliments  had  been  exhausted, 
to  the  "idea"  itself.  (Sec  Reiske,  quoted  with  ap- 
proval by  Dindorf  in  the  preface  to  his  edition  : 
"  aulicus  adulator  et  versipellis,  vanus  jactator 


philosophise  suae,  specie  magis  quam  re  cultse,  ineptus 
et  ridiculus  vexator  et  applicator  Homeri  et  veteris 
historiae,  tautologus  et  sophists ;  in  omnibus  orationi- 
bus  psene  eadeui,  et  ubique  argutisc  lunge  petitae.") 
Themistius's  paraphrases  of  the  De  Cctlo  and  of  book 
A  of  the  Metaphysics  have  reached  us  only  through 
Hebrew  r~ 


The  first  edition  of  Themistius's  works  (Venice,  1534) 
included  the  paraphrases  and  eight  of  the  orations.  Nine- 
teen orations  were  known  to  Petavius,  whose  editions  ap- 
peared in  1613  and  16ia  Hardouin  (Paris,  1684)  gives 
thirty-three.  Another  oration  was  discovered  by  Angelo 
Mai,  and  published  at  Milan  in  1816.  The  most  receut 
editions  are  W.  Dindorf  s  of  the  orations  (Leipaic,  1832)  aud 
L.  Spengel's  of  the  paraphrases  (Leipsic,  1866).  The  Latin 
translations  of  the  Hebrew  versions  of  the  paraphrases  of 
the  De  Cato  and  book  A  of  the  Metaphysics  were  published 
at  Venice  in  1574  and  1558  respectively.  See  Fabricius, 
Mbliotheca  Ormca,  vi,  790  »q. 

THEMISTOCLES  was  born  in  the  latter  part  of 
the  6th  century  B.C.,  some  time  during  the  rule  of 
the  Pisistratidaa  at  Athens,  the  son  of  an  Athenian 
father,  Neocles,  by  a  foreign  woman  from  Thrace  or 
Caria.  A  wayward,  ambitious,  aspiring  boy,  out  of 
sympathy  alike  with  ordinary  boyish  amusements  and 
with  the  learning  and  culture  of  the  age,  he  was  told, 
it  is  said,  by  his  schoolmaster  "  that  he  would  cer- 
tainly be  something  great,  whether  good  or  bad." 
The  victory  of  Marathon  in  490  stirred  the  young 
man's  soul,  and  he  seems  to  have  foreseen  that  it  was 
but  tho  beginning  of  a  yet  greater  conflict  He  re- 
solved from  that  time  to  make  his  country  great,  that 
he  might  be  great  and  famous  himself.  As  he  was 
rising  to  political  distinction,  he  had  for  his  rival  the 
Greet  "Cato,"  the  incorruptible  Aristides,  a  purer 
patriot,  a  better  citizen,  but  a  less  sagacious  and  far- 
seeing  statesman.  The  two  men  were  in  sharp  antag- 
onism as  to  what  their  country's  policy  should  be,  and 
it  ended  in  a  vote  of  ostracism  which  sent  Aristides 
into  temporary  banishment  in  483.  The  main  ques- 
tion between  them  probably  was  whether  Athens 
should  seek  greatness  by  sea  or  by  land  (see  vol.  xi.  p. 
89).  and  the  victory  of  the  policy  of  Themistocles  led 
on  to  the  most  brilliant  era  in  Greek  history,  the 
maritime  supremacy  of  Athens.  Persia,  he  felt  sure, 
wits  meditating  a  great  revenge,  and  Athens  must 
make  herself  a  naval  power  to  avert  the  blow.  Already 
a  small  war  with  the  /Eginetan  islanders,  close  to  her 
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own  shores,  had  routed  her  energies,  and  at  the 
prompting  of  Thetnistocles  she  had  built  200  ships  and 
trained  a  number  of  seamen.  In  480  the  storm  which 
Themistocles  had  clearly  foreseen  burst;  the  great 
king,  as  he  was  called,  was  covering  the  land  with  his 
troops  and  the  sea  with  his  ships.  Greece  was  divided 
and  panic-stricken ;  Thessaly  and  all  to  the  north  of 
Bceotia  had  joined  the  enemy,  and  the  despair  of  the 
remainder  ot  the  Greek  world  was  echoed  by  the  oracle 
of  Delphi.  There  was.  however,  a  word  of  hope  in 
the  memorable  phrase  of  the  "  wooden  wall,"  1  which, 
it  was  generally  felt,  must  point  to  the  fleet,  more, 
however,  with  a  view  to  flight  than  to  resistance.  Sa- 
lamis,  too,  was  named  in  the  oracle,  coupled  with 
the  epithet  "divine,"  which  Themistocles  cleverly 
argued  portended  disaster  to  the  enemies  of  the 
Greeks  rather  than  to  the  Greeks  themselves.  It 
was  a  great  achievement  when  he  finally  prevailed 
on  his  fellow-citizens  to  quit  their  city  and  their 
homes — it  seemed  forever — and  to  trust  themselves 
to  their  ships.  There  had  been  some  sea-fights  off 
the  northern  shores  of  Eubrca ;  the  Spartans  had 
fallen  at  Thermopylae,  and  Xerxes  and  his  host  were 
now  laying  waste  Attica,  not,  however,  before  its  in- 
habitants liad  conveyed  their  families  to  the  adjacent 
island  of  Salamis,  where  also  the  Greek  fleet  had 
taken  up  its  station,  the  Persian  armada  of  1200  ves- 
sels being  in  harbor  at  Phalerum.  The  Athenians 
from  their  ships  saw  the  flames  in  which  their  city, 
its  acropolis  and  its  temples,  were  perishing,  but  their 
spirits  rose  with  calamity,  and  with  one  heart,  at  the 
bidding  of  Themistocles,  they  called  back  all  of  their 
brethren  who  were  in  temporary  banishment,  Aristides 
among  them.  Nearly  two-thirds  of  the  entire  fleet 
was  theirs,  but  for  the  sake  of  unity  among  the  allies, 
who  would  follow  only  the  lead  of  Sparta,  thev  acqui- 
esced in  its  being  under  the  command  of  a  Spartan 
admiral.  It  was  clear,  however,  that  the  fate  of 
Greece  now  depended  on  the  action  of  the  Athenians 
and  on  the  prudence  and  ability  of  Themistocles,  by 
whom  they  were  guided.  The  Greeks  of  the  Pelo- 
ponnese,  more  particularly  the  Corinthians,  were  for 
moving  the  fleet  from  Salamis  to  the  isthmus,  as  the 
enemy  I  land  forces  were  already  in  possession  of  the 
neighboring  shores  of  Attica.  Seeing  the  danger  of 
yet  further  disunion,  with  the  probable  result  of  the 
breaking  up  and  dispersion  of  the  fleet,  and  having 
in  vain  protested  against  quitting  their  present  sta- 
tion, Themistocles  went  straight  to  the  Spartan  ad- 
miral, Eurybiades,  and  induced  him  to  call  another 
council.  There  was  much  angry  debating,  till  at  last 
the  Spartan  felt  he  must  yield  to  the  threat  of  Themis- 
tocles that  the  Athenians  would  either  fight  at  Sala- 
mis or  sail  away  as  they  were  to  Italy.  But  the 
Peloponncsian  Greeks  were  still  dissatisfied,  and  in- 
sisted that  they  ought  to  be  at  the  isthmus  for  the 
defence  of  what  yet  remained  of  Greece ;  a  third 
council  was  held,  and  Themistocles  felt  that  its  de- 
cision would  be  against  him,  when,  by  a  sudden  happy 
thought,  he  contrived  to  have  a  secret  message  con- 
veyed to  the  commanders  of  the  Persian  fleet  through 
his  slave,  an  Ionian  Greek  from  Asia,  a  man  of  intefii- 

fence  and  education,  and  well  acquainted  with  the 
'ersian  language.    The  communication  came  in  the 
name  of  Themistocles,  who  professed  that  he  wished 
well  to  the  king,  and  now  was  a  good  opportunity  for 
attacking  and  crushing  the  Greeks,  as  they  were 
divided  among  themselves  and  were  bent  on  flight,  i 
The  stratagem  was  successful,  and  the  enemy's  great  | 
armada  advanced  along  the  coast  of  Attica  that  same  . 
night,  and  took  up  a  position  which  effectually  con- 
fined the  Greek  fleet  within  the  narrow*  strait  between 
Salamis  and  the  southern  Bhore  of  Attica.  The  Greek 
captains,  not  knowing  the  state  of  the  case,  were  still 
wrangling  through  the  night,  when  just  before  day- 

1  "  The  wooden  wall  shall  alone  remain  unconquered  to  defend 
you  and  your  children." 
«  Not  more  than  a  quarter  of  a  mile  wide  In  lu  narrowest  part. 


break  the  banished  Aristides  came  from  iEgina  with 
the  news  that  the  Persian  fleet  was  close  at  hand  and 
that  retreat  was  impossible.  "Let  us  still  be  rivals," 
he  said  to  Themistocles,  "  but  let  our  strife  be  which 
can  best  save  our  country." 

The  great  victory  of  Salamis  (see  vol.  xi.  p.  90)  left 
Greece  mistress  of  the  sea,  and  was  followed  by  the 
retreat  of  Xerxes.  Themistocles,  it  is  said,  frightened 
the  king  back  to  Asia  by  another  secret  message,  to 
the  effect  that  the  victorious  Greeks  were  bent  on  fol- 
lowing him  up  to  the  Hellespont  and  burning  his 
bridge  of  boats,  but  that  he  was  doing  his  best  to 
check  their  ardor,  though  in  reality  he  had  himself 
advised  immediate  pursuit  of  the  enemy.  We  cannot 
but  admire  the  man's  sagacity  and  far-sightedness  in 
thus  laying  the  king  under  an  obligation  which  he 
might  some  day  turn  to  his  own  profit,  though  we 
cannot  but  feel  that  he  had  some  of  the  worst  as  well 
as  some  of  the  most  splendid  characteristics  of  the 
Greek.  After  the  victory  Themistocles  sailed  with  the 
Athenian  squadron  through  the  JEne&n,  and  from 
some  of  the  islanders  who  had  sided  with  the  enemy 
he  exacted  heavy  fines,  out  of  which,  it  appears,  he 
filled  his  own  purse.  When  the  Greeks  met  at  the 
isthmus  to  decide  according  to  custom  the  prizes  of 
merit  for  the  glorious  day  of  Salamis,  he  received 
only  the  second  prize,  the  first  being  awarded  to 
the  Spartan  admiral,  but  by  way  of  compensation 
he  was  soon  afterwards  heartily  welcomed  at  Sparta, 
and  loaded  with  honors  so  extraordinary  as  to  imply 
that  even  the  Spartans  themselves  recognized  him  as 
the  first  man  in  Greece.  It  was  not  long,  however, 
before  he  gave  them  deadly  offence.  After  the  vic- 
tories of  Platica  and  Mycale  in  479  the  Athenians 
went  back  to  their  desolate  city  and  began  to  rebuild 
and  fortify  it.  Jealous  fears  of  the  growing  power  of 
Athens  were  awakened,  and  the  Spartans,  as  repre- 
sentatives of  the  Greeks  generally,  formally  protested 
against  the  fortification  of  a  Greek  city  outside  the 
Peloponnero,  on  the  ground  that  some  future  Persian 
invader  might  make  it  a  base  of  operations.  Themis- 
tocles saw  the  dangers  of  Spartan  opposition,  and  got 
the  Athenians  to  commission  him  to  arrange  matters 
along  with  two  other  envoys,  who,  however,  were  pur- 
posely not  allowed  to  arrive  at  Sparta  at  the  same  time 
as  himself.  He  told  the  Spartan  magistrates  that  be- 
fore he  could  transact  business  with  them  he  must 
wait  for  his  colleagues ;  meanwhile  Athens  was  being 
fortified,  every  man,  woman,  and  child  nutting  a  hand 
to  the  work,  and  as  soon  as  Themistocles  understood 
that  it  was  sufficiently  advanced  he  declared  openly 
that  Athens  would  brook  no  sort  of  interference. 
The  Spartans  felt  they  had  been  tricked,  but  they  could 
do  nothing.  And  now  Themistocles  proceeded  to  for- 
tify Piraeus,  and  to  enlarge  the  harbor,  thus  providing 
Athens  with  an  excellent  naval  dockyard,  and  holding 
out  an  inducement  to  foreigners  to  settle  in  the  city 
for  the  purposes  of  trade.  Twenty  war  ships,  too,  were 
at  his  suggestion  to  be  built  every  year,  ana  nothing 
left  undone  to  make  Athens  prosperous  and  powerful. 

A  few  years  afterwards  (in  471  probably)  we  find  his 
political  career  terminated  by  a  vote  of  ostracism,  due 
perhaps  in  part  to  Spartan  influence  at  Athens,  and 
also  to  an  offensive  boastfulness  and  ostentation  which 
disgusted  the  sensitive  Athenian  democracy.  He  was 
even  charged  with  corrupt  practices  and  with  receiving 
bribes  from  Persia.  From  Argos.  whither  he  had  re- 
tired as  an  exile,  he  was  forced  to  flee  by  a  threat  of 
the  Spartans,  who  alleged  that  they  had  proofs  of  his 
treasonable  complicity  in  the  schemes  of  their  country- 
man Pausanias,  and  to  take  refuge  in  the  island  of 
Corcyra  ;  but  here  again  he  was  pursued  by  Spartan 
and  Athenian  commissioners,  and  driven  to  seek  the 
protection  of  Admctus,  king  of  the  Molossians.  the 
chief  people  of  Epirus.  In  the  court  of  this  half- 
Greek  half-barbarian  prince  he  found  a  hospitable  re- 
ception, and  he  was  furnished  with  the  means  of  cross- 
ing the  /Egean  to  Ephesus.    Shortly  after  his  arrival 
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in  Asia,  the  Bon  of  Xerxes,  Artaxerxes,  succeeded  to 
the  throne  of  Persia,  and  to  him  Themiatocles  contrived 
to  make  himself  known  as  a  fugitive  from  ungrateful 
Greece,  which  he  had  saved,  and  now  ready  and  will- 

ato  advise  and  assist  the  king  in  avenging  his  father's 
at  He  was  treated,  it  is  said,  with  marked  re- 
spect, and  was  liberally  pensioned  with  the  revenues 
of' three  wealthy  towns — Magnesia,  Myus,  and  Lamp- 
sacus.  It  was  at  the  first  of  these,  which  was  near  the 
coast,  and  whence  he  might  be  supposed  to  have 
opportunities  for  watching  the  affaire  of  Greece,  that 
he  passed  the  last  year  of  his  life,  dying  a  natural 
death  at  the  age  of  65.  The  year  of  his  death  is  not 
accurately  ascertainable ;  opinions  vary  between  460 
and  447. 

Herodotus,  Thucydides,  and  Plutarch  are  our  chief 
original  sources  for  the  life  of  Themiatocles.  The  subject 
it  folly  treated  in  the  histories  of  Qrote  and  Thirl  wall. 

(W.  J.  B.) 

THlSNARD,  Loms  Jacques  (1777-1857),  was  born 
on  the  4th  of  May,  1777,  at  Louptiere,  near  Nogent- 
sor-Seine,  in  Champagne.  His  father,  though  a  poor 
man,  sent  him  to  the  academy  of  Sens,  where  he  re- 
ceived a  liberal  education.  At  the  age  of  sixteen  he 
went  to  Paris  to  study  pharmacy.  He  attended  the 
lectures  of  Fourcrov  ana  Vauquelin,  and  saw  that  the 
only  way  to  learn  chemistry  was  to  work  at  it.  Vau- 
quelin, himself  a  poor  man,  admitted  a  few  students 
to  his  laboratory  on  payment  of  a  fee  of  20  francs  a 
month.  Bat  this  fee  was  prohibitory  to  the  peasant's 
son;  the  utmost  that  his  father  could  send  him  just 
kept  him  alive  in  Paris.  Thlnard  went  to  Vauquelin 
and  asked  to  be  allowed  to  do  any  menial  work  for  him, 
if  only  he  wonld  let  him  assist  in  his  laboratory.  One 
of  Vanquelin's  sisters  had  slipped  into  the  room  and 
heard  part  of  the  conversation  ;  she  said  to  her  brother, 
"He  is  a  good  lad ;  you  should  keep  him  ;  he  will 
help  you  in  the  laboratory,  and  look  after  our  pot  au 
feu-  your  dandy  assistants  always  let  it  boil."  Th6- 
nard  was  engaged  on  these  terms.  Long  afterwards  he 
said  that  he  looked  upon  the  chemistry  of  the  pot  au 
feu  and  the  process  of  simmering  as  of  very  great  im- 
portance :  they  had  been  the  turning-point  of  his  life. 
Thenard  assisted  Vauquelin  in  the  laboratory  and  at 
his  lectures,  and,  when  by  starving  for  a  day  or  two  he 
accumulated  sous  enough  to  pay  for  a  seat  in  the 
gallery,  used  to  go  to  the  theatre  to  improve  his  pro- 
nunciation and  rub  off  his  rustic  accent. 

By  and  by  Vauquelin  gave  him  an  opportunity  of 
testing  his  powers  as  a  lecturer.  Having  to  go  for 
eome  days  to  the  country,  he  asked  Thenard  to  take 
his  place.  For  the  first  two  or  three  lectures  his  atten- 
tion was  fixed  on  his  work,  and  his  eyes  did  not  wander 
from  the  lecture  table.  On  the  fifth  day  he  ventured 
to  look  round  the  room,  when  to  his  consternation  he 
saw  Foureroy  and  Vauquelin  among  the  audience. 
They  were  so  satisfied  with  what  they  had  heard  that 
they  obtained  for  Thenard  in  1797  an  appointment  as 
teacher  of  chemistry,™  a  school,  and  in  1798  the  poet 
of  repetiteur  at  the  Ecole  Polytechnique. 

In  1804  Vauquelin  resigned  the  professorship  of 
chemistry  at  the  College  de  France,  and  successfully 
used  his  influence  to  have  Thenard  appointed.  In 
1810  he  succeeded  Foureroy  both  as  professor  of  chem- 
istry at  the  Ecole  Polytechnique  and  as  member  of 
the  Academy.  He  was  also  appointed  professor  of 
chemistry  in  the  faculty  of  the  sciences.  He  was 
made  a  chevalier  of  the  Legion  of  Honor  in  1814, 
commander  in  1837,  and  grand  officer  in  1842.  In 
1825  Charles  X.  gave  him  the  title  of  baron  :  from 
1827  to  1830  he  represented  the  department  of  Yonne 
in  the  chamber  of  deputies.  In  1832  Louis  Philippe 
made  him  a  peer  of  France.  As  vice-president  of  the 
conseil  superieure  de  l'instruction  publique,  he  ex- 
ercised a  great  influence  on  scientific  education  in 
\  ranee.  He  died  21st  June,  1857,  and  was  buried  at 
L*  rerte,  near  Chalon-sur-Sadne.    In  1861  a  statue 


was  erected  to  him  at  Sens,  and  in  1865  the  name  of 
his  native  village  was  changed  to  La  Louptiere-The- 
nard.  Thenard  was  tall  and  strongly  built,  his  hair 
was  thick  and  black,  his  eyes  bright,  and  his  manner 
active  and  prompt.  He  married,  in  1810,  Mile.  Hum- 
blot,  granddaughter  of  Conte\  His  wife  and  several 
of  his  children  predeceased  him.  He  was  survived  by 
his  son  Paul,  woo  had  assisted  him  in  some  of  his  later 
researches. 

TheTiard  was  above  all  things  a  teacher:  as  he  him- 
self said,  the  professor,  the  assistants,  the  laboratory, 
everything,  must  be  sacrificed  to  the  students.  The 
history  of  his  discovery  of  the  peroxide  of  hydrogen 
well  illustrates  the  predominance  of  the  teacher  in  his 
character.  He  was  lecturing  on  the  formation  of 
salts,  and  had  told  his  students  that  a  metal  must  be 
oxidized  to  a  certain  extent  in  order  that  it  may  com- 
bine with  an  acid  to  form  a  salt ;  if  the  metal  be  com- 
bined with  more  than  the  proper  quantity  of  oxygen, 
the  excess  of  oxygen  will  be  given  off  when  the  oxide 
is  treated  with  an  acid,  and,  as  an  illustration,  he 
mentioned  the  action  of  acids  on  peroxide  of  barium. 
As  he  spoke  his  conscience  smote  him,  for  the  experi- 
ment had  not  been  made.  Immediately  after  lecture 
he  mixed  peroxide  of  barium  and  nitric  acid,  keeping 
the  temperature  low  by  means  of  ice.  He  was  sur- 
prised to  see  the  peroxide  dissolve  without  any  evolu- 
tion of  gas.  He  left  the  mixture  standing,  and  next 
day,  before  lecture,  noticed  small  bubbles  of  gas  rising 
from  it  Pouring  some  of  the  liquid  into  a  test-tube 
and  warming  it,  he  saw  a  large  amount  of  gas  escape, 
which  he  easily  recognized  as  pure  oxygen.  At  first 
he  thought  the  acid  had  been  oxidized,  but  he  soon 
saw  the  true  explanation  of  the  phenomena,  and  dis- 
covered the  peroxide  of  hydrogen.  His  lecture  ex- 
periments were  few,  well-chosen,  and  accurately 
performed.  If  any  failure  occurred  he  would  roundly 
scold  his  assistant,  often  apologizing  for  his  vehemence 
when  the  short  fit  of  anger  was  over.  His  lecture 
room,  seated  for  1000,  was  almost  always  crowded  by 
eager  and  attentive  students  and  visitors. 

Like  moat  great  teachers,  Thenard  published  a  text-book, 
and  perhaps  we  may  say  that  by  his  Traitt  de  Ckimti  Eltmeu- 
tttire,  Tkforique  et  Pratique  (4  vols.,  Paris,  1813-16;  6th  ed., 
5  vols.,  1833-38)  he  did  even  more  to  further  the  progress 
of  the  science  than  by  his  numerous  and  important  origi- 
nal discoveries.  His  first  original  paper  (1799)  was  on  the 
compounds  of  arsenic  and  antimony  with  oxygen  and  sul- 
phur. Careful  analysis  led  him  to  conclusions  as  to  the 
composition  of  the  metallic  oxides  contradictory  of  some  of 
Bertbollet's  theoretical  views;  he  also  showed  (1802)  that 
Berthollet's  "  zoonic  acid  "  was  impure  acetic  acid.  Ber- 
thollet,  far  from  resenting  these  corrections  from  a  younger 
man,  took  this  opportunity  of  introducing  himself,  and  in- 
vited Thenard  to  become  a  member  of  the  "  Soci£t£  d'Ar- 
cueil,"  to  the  proceedings  of  which  Th6uard  contributed 
important  papers.  Soon  after  his  appointment  as  repetiteur 
at  the  Ecole  Polytechnique  Thenard  made  the  acquaintance 
of  Gay-LuBsac,  and  formed  with  him  a  lifelong  friendship. 
Their  joint  work,  and  its  relation  to  the  discoveries  of 
Davy,  have  been  fully  recorded  in  the  article  Gay-Lusbac. 
Of  his  separate  investigations  perhaps  the  most  important 
is  that  on  the  compound  ethers,  begun  in  1807.  He  showed 
that  each  acid  gives  its  own  ether,  and  that  the  acid  and 
alcohol  can  be  recovered  by  decomposing  the  ether  by 
means  of  caustic  alkali.  His  discoverv  of  peroxide  of  hy- 
drogen (1818)  has  already  been  described.  His  researches 
on  sebacic  acid  (1802)  and  on  bile  (1807)  also  deserve  special 
notice.  The  blue  substance  known  as  Thenard's  blue 
(essentially  aluminate  of  cobalt)  was  prepared  by  him  in 
response  to  a  demand  by  Chaptal  for  a  cheap  blue, as  bright 
as  ultramarine,  and  capable  of  standing  the  temperature  of 
the  porcelain  furnace. 

„  were  chiefly  published  In  the  Armalr*  de 
in  the  Mtmoire*  de  la  Socitii  d'ArcueH,  and 
and  the  Mtmoirt*  of  the  Academy  of 
Sciences.  <*■  c.  b.) 

THEOBALD,  Lkwis  (1688-1744),  will  survive  as 
the  prime  butt  of  the  original  Dunciad  when  as  a  play- 
wright, a  litterateur,  a  translator,  and  even  as  a 
,  Shakespearean  commentator,  he  will  be  entirely  for- 
|  gotten.   The  son  of  an  attorney,  Theobald  was  born 
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at  Sittingbourne,  in  Kent,  in  1683,  and  after  a  moder- 
ate education  at  Isle  worth,  studied  for  the  profession 
of"  law, — a  profession,  however,  which  he  never  prac- 
ticed. He  was  a  man  with  literary  impulses,  but  with- 
out genius,  even  of  a  superficial  kind ;  as  a  student, 
a*  a  commentator,  he  might  have  led  a  happy  and 
enviable  life,  had  not  the  vanity  of  the  literary  idea 
led  him  into  a  false  position.  His  Persian  Princess 
(1711)  and  his  Electra  (1714)  gained  no  distinction. 
In  1726  The  Double  Falsehood  tiad  a  certain  vogue, 
partly  from  Theobald's  pretence  that  the  greater  part 
of  the  play  was  by  Shakespeare.  In  1 71 7  he  commenced 
a  series  of  papers  (not  to  The  Censor,"  as  has  some- 
times been  stated,  but  under  that  title)  which  appeared 
in  Mist's  Weekly  Journal;  these  do  not  seem  to  have 
been  highly  thought  of  by  nil  contemporaries,  but  they 
were  successful  in  gaining  for  Theobald  not  a  few  ene- 
mies, among  whom  Dennis  may  be  named.  Seven  or 
eight  years  later  Theobald's  censorious  tendencies  had 
intensified  rather  than  moderated,  and  in  1726  he 
ventured  to  attack  the  most  eminent  literary  men  of 
the  day  in  his  Shakespeare  Restored,  or  oi  Specimen 
of  the  many  Errors  as  well  committed  as  unamended 
by  Air.  Pope  in  hit  edition  of  this  Poet.  Two  years 
later  the  censor  was  himself  castigated  severely,  and, 
as  the  dedicatee  of  The  Dunciad,  he  had  long  an 
unenviable  notoriety ;  as  readers  of  the  famous  satire 
will  remember,  he  occupied  the  place  of  chief  victim 
until  replaced  by  Colley  Gibber  in  1743.  In  the  mat- 
ter of  Shakespeare  editing,  however,  he  had  the  ad- 
vantage of  his  powerful  rival.  When  in  1733  Theo- 
bald published  his  edition  of  Shakespeare  in  seven 
volumes,  that  of  Pope  had  to  go  to  the  wall  Lewis 
Theobald  wrote  other  dramas  besides  those  already 
mentioned,  and  translated  plays  from  Sophocles  and 
Aristophanes,  besides  a  rendering  of  Plato's  Pha-do 
and  a  part  translation  of  the  Odyssey  ;  but  for  none  of 
these  things  is  he  now  remembered.  The  student  of 
English  history  might  find  it  worth  while  to  glance 
through  Theobald's  Life  of  Raleigh  (1719).  He  died 
in  1744. 

For  plays,  etc.,  see  the  Biographia  Dramatica,  vol.  i. 

THEOCRITUS,  of  Syracuse,  the  foremost  Greek 
pastoral  poet,  lived  a  life  of  which  nothing  is  known 
except  from  allusions  in  his  own  works.  The  epi- 
gram appended  to  his  poems  makes  him  sav,  "  I  am  a 
Syracusan,  a  man  of  the  people,  a  son  of  Praxagoras 
and  Philinna."  He  must  have  been  born  early  in  the 
3d  century,  among  a  Dorian  people,  whose  Dorian 
speech  survives  in  his  rural  idyls.  These  "little 
pictures  "  chiefly  represent  the  life  of  shepherds,  neat- 
herds, and  fishermen  in  the  woods  and  on  the  shores 
of  Sicily.  They  are  doubtless  inspired  by  the  popular 
poetry  of  his  time,  and  have  much  in  common  with 
the  Romaic  chants  of  the  modern  Greek  shepherds. 
The  first  idyl  is  a  song  on  Daphnis,  the  ideal 
herdsman,  sung  by  the  shepherd  Thyrsis  to  a  goat- 
herd. The  second  is  the  magical  chant  which  Sim- 
retha  pours  forth  to  the  magic  moon,  in  the  hope  of 
recovering  her  lover.  In  the  third  a  goatherd  sings  to 
his  love,  Amaryllis.  The  fourth  is  an  interchange  of 
rude  banter  between  two  country  fellows ;  and  the  fifth 
is  of  the  same  kind.  The  scenes  are  in  southern  Italy. 
The  sixth  is  a  Sicilian  singing  match  between  two  ideal 
herdsmen, — not  contemporary  rustics,  but  poets  of 
nobler  themes.  The  scene  of  the  seventh  is  in  Cos, 
where  the  poet  introduces  himself  at  a  singing  match. 
He  may  have  been  attached  to  the  Asclepian  medical 
school  in  Cos ;  his  friend  Nicias  was  a  physician.  Sicily 
and  rival  minstrels  occupy  the  ninth  idyl.  The  tenth 
contains  probably  some  real  popular  ditties,  chanted  by 
the  reapers.  The  eleventh,  addressed  to  Nicias,  is  a 
piece  of  artificial  mythological  genre,  "The  Cyclops  in 
Love.  "  The  twelfth  is  a  lyric,  almost  of  passionate 
affection.  The  thirteenth  is  another  idyl  on  a  myth- 
ical topic,  the  adventures  of  Hercnles  and  Hvlas. 
The  fourteenth  and  fifteenth  are  sketches  of  military 


1  and  urban  Kfe,  the  mercenary  soldier  in  love,  and  the 
gathering  at  the  Adonis  feast  in  Alexandria  Theo- 
critus had  wandered  to  the  court  of  Ptolemy,  and  joined 
the  literary  Booiety  of  his  court.  The  sixteenth  is  a 
patriotic  piece :  the  poet  urges  Hiero  to  assail  the 
Carthaginians  in  Sicily.  The  seventeenth  is  a  conven- 
]  tional  hymn  to  Ptolemy  Philadelphia  on  his  marriage 
,  with  his  sister.  The  eighteenth  is  an  epithalamiam; 
the  nineteenth  a  tiny  picture  of  Eroe  stung  by  a  bee:  the 
twentieth  is  the  complaint  of  a  herdsman  rejected  by 
a  girl  of  the  town ;  the  twenty-first  an  idyl  of  fisher 
life  :  two  poor  old  fishermen  recount  their  dreams. 
The  twenty-second  idyl  is  a  piece  of  heroic  myth,  the 
adventures  of  Castor  and  Polydeuces ;  and  the  tweniv- 
fourth  is  a  tiny  epic  on  the  infancy  of  Hercules.  The 
twenty-third  is  an  amorous  complaint  The  twenty- 
fifth  describes  the  slaughter  by  Hercules  of  the  Se- 
mean  lion.  The  twenty-sixth  justifies,  in  the  interest 
of  the  ritual  of  Dionysus,  the  murder  of  the  curious 
Pentheus.  The  twenty-seventh  is  the  "Wooing  of 
Daphnis,"  or  "Oaristys,"  an  amorous  discourse 
between  a  girl  and  a  swain.  The  twenty-eighth  is  a 
graceful  piece  of  vers  de  socieU,  sent  to  a  lady  with  the 
gift  of  an  ivory  distaff.  The  twenty-ninth  is  amorous; 
and  there  remain  an  imperfect  and  a  spurious  piece, 
and  a  set  of  twenty-three  epigrams. 

On  a  general  view,  Theocritus's  surviving  poems 
turn  out  to  be— (1)  rural  idyls,  the  patterns  ol  V  irgil's 
eclogues,  and  of  all  later  pastoral  poetry  ;  (2)  minute 
epics,  or  cabinet  pictures  from  mythology  ;  (3)  sketches 
or  contemporary  life  in  verse  ;  (4)  courtly  composi- 
tions ;  and  (5) expressions  of  personal  kindliness  and 
attachment  The  first  category  and  the  third  are  those 
on  which  the  fame  of  Theocritus  depends.  His  verse 
has  a  wonderful  Doric  melody  ;  his  shepherds  are 
natural  Southern  people :  it  is  not  his  fault  that  what 
he  wrote  truly  of  them  has  become  a  false  common- 
place in  the  pastoral  poetry  of  the  North. 

Of  Theocritus's  own  life  we  only  know  what  has 
been  recorded,  that  he  lived  in  Syracuse,  Cos,  and 
Alexandria,  and  that  he  was  acquainted  with  Nicias, 
with  Aratus,  the  astronomical  writer,  and  with  Phil- 
inus,  head  of  a  school  or  sect  of  physicians.  The  rest 
is  silence  or  conjecture.  Suidas  says  that,  in  addition 
to  the  surviving  poems,  the  l*ratida,  the  Hopes, 
Hymns,  the  Heroines,  Dirges,  Elegies,  and  Iambus 
were  attributed  to  him. 


only  be  tasted  in  hi*  orig- 
inal Doric,  but  the  best  English  version  is  by  Mr.  C.  8.  C*l- 
verley.  M.  Cooafs  book  on  the  Alexandrine  school  of  po- 
etry may  be  recommended.  J.  Hauler,  De  TKeoe.  Vita  tt  Car- 
(Freiburg,  1855),  Hempel,  Qwest.  Theoc.  (Kiel,  18611, 
Thtocritea  (Berlin.  1886),  may  also  be 


found  useful.  The  beat  English  edition  of  the 
that  of  Bishop  Wordsworth. 


(A.  u) 


THEODOLITE.    See  Surveying. 

THEODORA,  the  wife  of  the  emperor  Justihias 
(q.v. ),  was  born  probably  in  Constantinople,  though 
according  to  some  in  Cyprus,  in  the  early  years  of  the 
6th  century,  and  died  in  647.    We  shall  first  give  the 
usually  received  account  of  her  life  and  character,  and 
then  proceed  to  inquire  how  far  this  account  deserves 
to  be  accepted.   According  to  Procopius,  our  chief,  but 
by  no  means  a  trustworthy  authonty  for  her  life,  she 
was  the  daughter  of  Acacius,  a  bear-feeder  of  the  amphi- 
theatre at  Constantinople  to  the  Green  Faction,  and 
while  still  a  child  was  sent  on  to  the  stage  to  earn  her 
living  in  the  performances  called  mimes.    She  had  no 
gift  for  either  music  or  dancing,  but  made  herself  no- 
torious by  the  spirit  and  impudence  of  her  acting  in 
the  rough  farces,  as  one  may  call  them,  which  de- 
lighted the  crowd  at  the  capital.     Becoming  a  noted 
courtesan,  she  accompanied  a  certain  Heoebolus  to 
I  Pcntapolis  (in  North  Africa),  of  which  he  had  been 
appointed  governor,  and,  haviug  quarrelled  with  him, 
I  betook  herself  first  to  Alexandria,  and  then  back  to 
Constantinople  through  the  cities  of  Asia  Minor.  In 
Constantinople  (where,  according  to  a  late  but  appar- 
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;  quite  groundless  story,  she  now  endeavored 
to  support  herself  by  spinning,  and  may  therefore 
hire  been  trying  to  reform  her  life)  she  attracted  the 
notice  of  Justinian,  then  patrician,  and,  as  the  all 
powerful  nephew  of  the  emperor  Justin,  practically 
ruler  of  the  empire.    He  desired  to  marry  her,  but 
could  not  overcome  the  opposition  of  his  aunt,  the 
empress  Euphemia.     After  her  death  (usually  as- 
signed to  the  year  523)  the  emperor  yielded,  and,  as  a 
law,  dating  from  the  time  of  Constantino,  forbade  the 
marriage  of  women  who  had  followed  the  stage,  with 
senators,  this  law  was  repealed.  Thereupon  Justinian 
married  Theodora,  whom  he  had  already  caused  to  be 
raised  to  the  patriciate.    They  were  some  time  after 
(527)  admitted  by  Justin  to  a  share  in  the  sovereignty : 
and  on  his  death  four  months  later,  Justinian  and 
Theodora  became  sole  rulers  of  the  Roman  world.  He 
waa  then  about  forty-four  years  of  age,  and  she  some 
twenty  years  younger.    Procopius  relates  in  his  un- 
published history  (' KvUAora)  many  repulsive  tales 
regarding  Theodora's  earlier  life,  but  his  evident 
hatred  of  her,  though  she  had  been  more  than  ten 
years  dead  when  the  Antedota  were  written,  and  the 
extravagances  which  the  book  contains,  oblige  us  to 
regard  him  as  a  very  doubtful  witness.    Some  confir- 
mation of  the  reported  opposition  of  the  imperial  fam- 
ily to  the  marriage  has  been  found  in  the  story  regard- 
ing the  conduct  of  Justinian's  own  mother  Vigilantia, 
which  Nicolas  Alcmanni,  the  first  editor  of  the 
Anndota,  in  his  notes  to  that  book,  quotes  from  a 
eertain  "life  of  Justinian"  by  Theophilus,  to  which 
he  frequently  refers,  without  Baying  where  he  found 
it.  Since  the  article  Justinian         was  published, 
the  present  writer  has  discovered  in  Rome  what  is 
believed  to  be  the  only  MS.  of  this  so-called  life  of 
Justinian ;  and  his  examination  of  its  contents,  which 
he  has  lately  published,  makes  him  think  it  worthless 
as  an  authority.    See  article  Theophilus. 

Theodora  speedily  acquired  unbounded  influence 
over  her  husband.  He  consulted  her  in  everything, 
and  allowed  her  to  interfere  directly,  as  and  when  she 
pleased,  in  the  government  of  the  empire.  She  had 
a  right  to  interfere,  for  she  was  not  merely  his  consort, 
but  empress  regnant,  and  as  such  entitled  equally  with 
lumaeli  to  the  exercise  of  all  prerogatives.  In  the 
most  terrible  crisis  of  Justinian's  reign,  the  great 
N'tka  insurrection  of  532,  her  courage  and  firmness  in 
refusing  to  fly  when  the  rebels  were  attacking  the 
palace  saved  her  husband's  crown,  and  no  doubt 
strengthened  her  command  over  his  mind.  Officials 
took  an  oath  of  allegiance  to  her  as  well  as  to  the  em- 
peror (Nov.,  viii.).  She  even  corresponded  with  for- 
eign ambassadors,  and  instructed  Belisarius  how  to  deal 
with  the  popes.  Procopius  describes  her  as  acting 
with  harshness,  seizing  on  trivial  pretexts  persons  who 
had  offended  her,  stripping  some  of  their  property, 
throwing  others  into  dungeons,  where  they  were 
cruelly  tortured  or  kept  for  years  without  the  knowl- 
edge of  their  friends.  The  city  was  full  of  her  sides, 
who  reported  to  her  everything  said  against  herself  or 
tlie  administration.  She  surrounded  herself  with  cere- 
monious pomp,  and  required  all  who  approached  to 
»We  themselves  in  a  manner  new  even  to  that  half- 
Oriental  court.  She  was  an  incessant  and  tyrannical 
match-maker,  forcing  men  to  accept  wives  and  women 
to  accept  husbands  at  her  caprice.  She  constituted 
herself  the  protectress  of  faithless  wives  against  out- 
raged husbands,  yet  professed  great  zeal  for  the  moral 
reformation  of  the  city,  enforcing  severely  the  laws 
aeainst  vice,  and  immuring  in  a  "  house  of  repentance  " 
on  the  Asiatic  side  of  the  Bosphorus  five  hundred  cour- 
tesans whom  she  had  swept  out  of  the  streets  of  the 
capital.  How  much  of  all  this  is  true  we  have  no 
means  of  determining,  for  it  rests  on  the  sole  word  of 
Procopius.  But  there  are  slight  indications  in  other 
writers  that  she  had  a  reputation  for  severity. 

In  the  religious  strife  which  distracted  the  empire 
Theodora  took  part  with  the  Monophysites,  and  her 
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coterie  usually  contained  several  leading  prelates  and 
monks  of  that  party.  As  Justinian  was  a  warm  up- 
holder of  the  decrees  of  Chalcedon,  this  difference  of 
the  royal  pair  excited  much  remark  and  indeed  much 
suspicion.  Many  saw  in  it  a  design  to  penetrate  the 
secrets  of  both  ecclesiastical  factions,  and  so  to  rule 
more  securely.  In  other  matters  also  the  wife  spoke 
and  acted  very  differently  from  the  husband ;  but  their 
differences  do  not  seem  to  have  disturbed  either  his 
affection  or  his  confidence.  The  maxim  in  Constanti- 
nople was  that  the  empress  was  a  stronger  and  a  safer 
friend  than  the  emperor  ;  for,  while  he  abandoned  his 
favorites  to  her  wrath,  she  stood  by  her  proteges,  and 
never  failed  to  punish  any  one  whose  heedless  tongue 
had  assailed  her  character. 

Theodora  bore  to  Justinian  no  son,  but  one  daughter, 
— at  least  it  would  seem  that  her  grandson,  who  is 
twice  mentioned,  was  the  offspring  of  a  legitimate 
daughter,  whose  name,  however,  is  not  given.  Ac- 
cording to  Procopius,  she  had  before  her  marriage 
become  the  mother  of  a  son.  who  when  grown  up 
returned  from  Arabia,  revealed  himself  to  her,  and 
forthwith  disappeared  for  ever;  but  this  is  a  story  to 
be  received  with  distrust  That  her  behavior  as  a 
wife  was  irreproachable  may  be  gat  hered  from  the  fact 
that  Procopius  mentions  only  one  scandal  affecting  it, 
the  case  of  Areobindus.  Even  he  does  not  seem  to 
believe  this  case,  for,  while  referring  to  it  as  a  mere 
rumor,  the  only  proof  he  gives  is  that,  suspecting 
Areobindus  of  some  offence,  she  had  torture  applied 
to  this  supposed  paramour.  Her  health  was  delicate, 
and,  though  she  took  all  possible  care  of  it,  frequently 
Quitting  the  capital  for  the  seclusion  of  her  villas  on 
the  Asiatic  shore,  she  died  comparatively  young. 
Theodora  was  small  in  stature  and  rather  pale,  but 
with  a  graceful  figure,  beautiful  features,  ana  a  pierc- 
ing glance.  There  remains  in  the  apse  of  the  famous 
church  of  St.  Vitale  at  Ravenna  a  contemporaneous 
mosaic  portrait  of  her,  to  which  the  artist,  notwith- 
standing the  stiffness  of  the  material,  has  succeeded  in 
giving  some  character. 

The  above  account  is  in  substance  that  which  historians 
of  the  last  two  centuries  and  a  half  have  accepted  and  re- 
peated regarding  this  fatuous  empress.  But  it  must  bo 
admitted  to  be  open  to  serious  doubts.  Everything  relating 
to  the  early  career  of  Theodora,  the  fault*  of  her  girlhood, 
the  charges  of  cruelty  and  insolence  in  her  government  of 
the  empire,  rest  on  the  sole  authority  of  the  Auecdota  of 
Procopius, — a  book  whose  credit  is  shaken  by  its  bitterness 
and  extravagance.  If  we  reject  it,  little  Is  left  against  bur, 
except  of  course  that  action  in  ecclesiastical  affair-  which 
excited  the  wrath  of  Baronius,  who  bad  denounced  her  be- 
fore the  Anecdota  were  published. 

In  favor  of  the  picture  which  Procopius  gives  of  the  em- 
press it  may  be  argued  (1)  that  she  certainly  did  interfere 
constantly  and  arbitrarily  in  the  administration  of  public 
affairs,  and  showed  herself  therein  the  kind  of  person  who 
would  be  cruel  and  unscrupulous  in  her  choice  of  means, 
and  (2)  that  we  gather  from  other  writers  an  impression 
that  she  was  harsh  and  tyrannical,  as,  for  instance,  from  the 
references  to  her  in  the  lives  of  the  popes  in  the  Liber  Am- 
ti nmli*  (which  used  to  pass  under  the  name  of  Anastasius, 
the  papal  librarian).  Her  threat  to  the  person  whom  she 
commanded  to  bring  Vigilius  to  her  was  "nisi  hoc  fueeria, 
I  per  Viventcm  in  sascula  excoriari  tefaciain."  Much  of  wjiat 
we  find  in  these  lives  is  legendary,  but  they  are  some  evi- 
dence of  Theodora's  reputation.  Again  (3)  the  statute  ( CW. 
v.  4,  23)  which  repeals  the  older  law  so  far  as  relates  to 
Kenxett  mulieres  is  uow  generally  attributed  to  Justin,  and 
agrees  with  the  statement  of  Procopius  that  an  alteration  of 
I  the  law  was  made  to  legalize  her  marriage.  There  is  there- 
r  fore  reason  for  holding  that  she  was  an  actress,  aud,  consider- 
ing what  the  Byzantine  stage  was  (as  appears  even  by  the 
statute  in  question),  her  life  cannot  have  been  irreproach- 
able. 

Against  the  evidence  of  Procopius,  with  such  confirma- 
tions as  have  been  indicated,  there  is  to  be  set  the  silence 
of  other  writers,  contemporaries  like  Agathiasand  Evagrius, 

1  as  well  as  such  later  historians  as  Thoophancs,  none  of 
whom  repeat  the  charges  as  to  Theodora's  life  before  her 

j  marriage.  To  this  consideration  no  great  weight  need  be 
attached.    It  is  difficult  to  establish  any  view  of  the  con- 

|  trovcrsy  without  a  long  and  minute  examination  of  the 
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authorities,  and  in  particular  of  the  Anttdotn.  But  the  most 
probable  conclusions  seem  to  be — t  1  \  that  the  odious details 
which  Procopias  give*,  and  which  Gibbon  did  not  blush  to 
copy,  deserve  no  more  weight  than  would  be  given  nowa- 
days to  the  malignant  scandal  of  disappointed  courtiers 
under  a  despotic  government,  where  scandal  is  all  the 
blacker  because  it  is  propagated  in  secret  (see  Pbocopius); 

(2)  that  apparently  she  was  an  actress  and  a  courtesan,  and 
not  improbably  conspicuous  in  both  those  characters ;  and 

(3)  that  it  is  impossible  to  determine  how  far  the  specific 
charges  of  cruelty  and  oppression  brought  against  her  by 
Procopius  deserve  credence.  We  are  not  bouud  to  accept 
them,  for  they  are  uncorroborated ;  yet  the  accounts  of  Jus- 
tinian's government  given  in  the  Auecdota  agree  in  too 
many  respects  with  what  we  know  aliunde  to  enable  us  to 
reject  them  altogether;  and  it  must  be  admitted  that  there 
is  a  certain  internal  consistency  in  the  whole  picture  which 
the  Aneedota  present  of  the  empress.  About  the  beauty,  the 
intellectual  gifts,  and  the  imperial  will  of  Theodora  there 
can  be  no  doubt,  for  as  to  these  all  our  authorities  agree. 
She  was  evidently  an  extraordinary  person,  born  to  shine 
in  any  station  of  life. 

Uer  fortunes  have  employed  many  pens.  Among  the 
latest  serious  works  dealing  with  them  may  be  mentioned 
M.  Antonin  Dehidour**  L' Imperatrice  Theodora ;  Etude  Cri- 
tique, Paris,  1885,  which  endeavors  to  vindicate  her  from  the 
aspersions  of  Procopius;  and  among  more  imaginative  writ- 
ings are  Sir  Henry  Pottinger's  interesting  romance  Blue 
and  Green  (London,  Hurst  and  Blockett,  1879),  M.  Rhan- 
gabe's  tragedy  euhtpa  (Lcipsic,  1884),  and  M.  Sardou's  play 
Theodora,  produced  in  Paris  In  1884.  Sec  also  Dr.  F.  Dunn's 
Prokopiot  ton  Catarea,  1865.  (J.  BR.) 

THEODORE  or  Mopsuestia,  the  most  eminent 
representative  of  the  so-called  school  of  Antioch,  the 
beginnings  of  which  date  from  about  the  middle  of  the 
3d  century  (sec  Lucian  and  Paul  of  Samosata). 
He  was  born  at  Antioch  about  the  middle  of  the  4th 
century,  and  was  a  friend  of  Chrysostom  ;  in  rhetoric 
the  celebrated  Libanius  was  his  teacher.  Soon,  how- 
ever, he  attached  himself  to  the  school  of  the  great 
exegete  and  ascetic,  Diodorus,  a  presbyter  in  Antioch, 
and,  with  only  a  transitory  period  of  vacillation,  he 
ever  afterwards  remained  faithful  to  the  theology  and 
ascetic  discipline  of  this  master.  Under  Diodorus  he 
became  a  skilful  exegete,  and  ultimately  the  pupil 
outstripped  the  master  in  Biblical  learning.  About 
383  Theodore  became  a  presbyter  in  Antioch.  and  be- 
gan to  write  against  Eunomius  the  Arian  and  against 
the  christology  of  Apollinaris.  Soon  after  392  he  be- 
came bishop  of  Mopsuestia  in  Cilicia  (the  modern 
Missis  near  Adana).  As  such  he  was  held  in  great 
respect,  and  took  part  in  several  synods,  with  a  repu- 
tation for  orthodoxy  that  was  never  questioned.  It 
was  greatly  to  his  advantage  that  in  the  Eastern 
Church  the  period  between  the  years  390  and  428  was 
one  of  comparative  repose.  He  was  on  friendly  terms 
even  with  Cyril  of  Alexandria.  He  died  in  428  or 
429,  towards  the  beginning  of  the  Nestorian  contro- 
versy. 

Theodore  was  a  very  prolific  writer,  but,  before  all,  an 
exegete.  He  wrote  commentaries  on  almost  every  book  of 
the  Old  and  New  Testaments,  of  which,  however,  only  a 
small  proportion  is  now  extant,  as  at  a  later  period  he  lost 
credit  in  the  church.  We  still  possess  in  Greek  bis  com- 
mentary ou  the  Minor  Prophets,  and  in  Latin  translations 
commentaries  on  the  minor  Pauline  epistles,  besides  very 
many  fragments,  especially  of  that  on  the  epistle  to  the 
Romans.  Theodore's  importance  as  an  exegete  lies  in  two 
characteristics:  (1)  in  opposition  to  the  allegorical  method 
he  insists  on  getting  at  the  literal  meaning,  and  adheres 
to  it  when  found ;  (2)  in  his  interpretation  of  the  Script- 
ures he  takes  Into  account  the  historical  circumstances 
in  which  they  wure  produced,  and  substitutes  the  his- 
torical-typological for  the  pneumatico-christological  inter- 
pretation of  prophecy ;  in  other  words,  ho  interprets  all 
Old  Testament  passages  historically  in  the  first  instance, 
and  sees  the  fulfilment  of  Old  Testament  prophecy  in 
the  history  of  Christ  and  His  church  only  in  so  far  as  the 
entire  Old  Testament  is  a  "shadow  of  things  to  come." 
Following  his  master  Diodorus,  who  had  already  written  a 
treatise  Ti't  ita^epk  tiuptas  *oi  «>>r)  Biiui,-,  Theodore  also  was 
the  author  of  a  special  dissertation  agaiust  the  allcgorists, 
i.e.,  against  Origen  and  his  followers,  which,  however,  has 
unfortunately  perished.  The  comparative  freedom  of 
Theodore's  view  of  inspiration  is  also  noteworthy.  He 


discriminates  between  historical,  prophetical,  and  didactic 
writings,  and  in  accordance  with  this  distinction  aMumn 
varying  degrees  of  inspiration.  Finally,  he  entertained 
very  bold  opinions  about  the  canon  and  several  of  the  booki 
included  in  it.  He  esteemed  very  lightly  the  Solomonic 
writings  and  the  book  of  Job:  Canticles  he  explained  mi 
nuptial  poem  of  Solomon's  ;  the  book  of  Job  appeared  to 
him  in  many  places  hardly  worthy  of  its  subject,  and  be 
censures  the  writer  sharply;  Chronicles,  Ezra,  and  Nebe- 
iniah  he  entirely  rejected  ;  he  denied  the  accuracy  of  tb« 
titles  of  the  Psalms,  and  referred  the  so-called  Messianic 
element  almost  invariably  to  the  kings  of  Israel;  he  even 
criticised  the  catholic  epistles  and  rejected  the  epistle  of 
James.  His  commentaries  contain  a  great  deal  of  Kn» 
matter,  and  his  grammatioo-historical  observations  are  still 
to  some  extent  useful.  But,  on  the  other  band,  his  learn- 
ing must  not  be  overestimated.  It  falls  behind  that  of 
Origeu,  Kusebius,  and  Jerome,  notwithstanding  the  supe- 
riority of  his  method.  It  is  specially  noticeable  that  Theo- 
dore troubled  himself  little  about  textual  criticism.  He 
simply  accepts  the  text  of  the  LXX.  as  that  of  revelation, 
and  never  manifests  the  slightest  effort  to  control  it  by  tbo 
original  or  by  the  Syrioc. 

But  in  addition  to  his  commentaries  Theodore  also  wrote 
extensive  dogiuatico-polemical  works,  which  were  destined 
to  operate  long  after  his  death  disastrously  for  his  fame. 
As  a  disciple  of  Diodorus,  Theodore  accepted  the  Nicene 
teaching  on  the  doctrine  of  the  Trinity,  but  at  the  same 
time  in  christology  took  up  a  position  very  closely  approach- 
ing that  of  Paul  of  Samosata.  The  violence  of  his  opposi- 
tion to  his  fellow-countryman,  Apollinaris  of  Laodicea, 
perhaps  the  most  acute  and  far-seeing  theologian  of  the 
century,  mode  it  necessary  for  Theodore  to  formulate  his 
christology  with  precision  (in  fifteen  books  on  I 
tion— all  lost  except  a  few  f 


-all  lost  except  a  few  fragments— and  in  special  trta- 
against  Apollinaris).  He  held  the  Logos  to  have  av 
i  a  complete  manhood,  which  had  to  pass  through  the 


sumed  a  complex 
stages  of  ethical 


with 

dwelt  in  him  (*w<«r»),  but  any  such  thing 
't*wt         did  not  and  could  not  exist,  because  the  finite 
is  not  "capax  infiniti,"  and  because  any  i»«-r.f  would  have 
destroyed  the  reality  of  the  human  nature.   The  same  sober 
and  thoughtful  way  of  looking  at  things,  and  the  some  ten- 
dency to  give  prominence  to  the  moral  element,  which 
characterise  the  commentaries  of  Theodore  appear  also  ia 
his  dogmatic.    When,  accordingly,  the  Nestorian  contro- 
versy broke  out,  his  works  also  were  dragged  into  the  dis- 
cussion.  At  Ephesus,  indeed,  the  memory  of  Theodore 
does  not  appear  to  have  been  attacked,1  but  soon  afterwards 
the  assault  began.    Marius  Mercator,  Kabul  as  of  Edeasa. 
Cyril,  and  other  monophysites  brought  the  charge  of  heresy 
against  his  writings,  and  sought  to  counteract  their  infla- 
ence.    But  it  was  not  until  more  than  a  century  afterwards 
that  his  fanatical  adversaries  succeeded — in  spite  of  the 
strong  opposition  of  the  best  theologians  of  the  West— in 
obtaining  from  Justinian  the  condemnation  of  his  works  in 
the  controversy  of  the  Tria  Capitals,  as  it  is  called ;  this 
act  of  the  emperor  was  confirmed  by  the  fifth  oecumenical 
council,  and  Theodore's  name  was  accordingly  deleted  from 
the  list  of  orthodox  writers.    From  that  day  Theodore's 
works  ceased  to  be  read  within  the  Byzantine  Church,  and 
heuce  have  been  lost.   The  Syrians,  on  the  other  hand,  have 
always  held  in  high  esteem  the  memory  of  the  great  teacher, 
and  have  even  carried  back  their  liturgy  to  his  name.  The 
Nestorians  possess,  or  possessed,  a  very  large  number  of 
writings  by  him  in  Syrioc  translations* 

Theodore  took  part  also  in  the  Pelagian  controversy  at 
the  time  when  it  raged  in  Palestine.  In  the  treatise,  only 
partially  preserved,*  U>4f  »4»  Xtyorrof  ffctti  «m  •*  y»<*i>9  rraiu* 
r««f  d»tv  ••*•«■■<,  he  sharply  controverts  the  doctrine  of  original 
sin  and  Jerome  its  advocate.  In  his  view  the  theory  of 
Augustine  is  "a  new  heresy,"  ''a  malady";  he  regarded  it 
as  a  doctrine  which  necessarily  led  to  dualism  and  Mani- 
chseism.  The  attitude  thus  taken  by  Theodore  is  not  sur- 
prising ;  he  more  nearly  takes  np  the  ground  of  the  old 
church  doctriue  as  set  forth  in  the  apologista  and  in  the 
great  Greek  fathers  of  the  3d  and  4th  centuries.  The  Pela- 
gians driven  from  the  East  were  received  by  him  in  Cilicia. 

A  brother  of  Theodore,  Polychronius  by  name,  bishop  of 
Apamea,  also  achieved  fame  as  an  exegete,  and  expounded 
the  theology  of  the  school  of  Antioch.' 

Literature.—  Mlgne.  Patrol ,  ser.  Or.,  lxvi.  The  Greek  tragrnenu 
of  Theodore's  New  Testament  commentaries' have  been  collected 

i  A  confession,  however,  drawn  up  by  him  was  spoken  of  ;  see 
Hahn.  Biolioih.  der  Sumbole,  2d  ed..  p.  229  so. 
«  See  the  catalogue  in  Assemanl,  f)ti>l.  Or.,  lit  1,  p.  8  *?. 
•  Bet  Photlus.  BUtMh.,  c.  177  ;  Mcrcator.  p.  839  «?.,  ed.  Balux- 
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by  Fritsche  (TSeod.  Mop*,  in  M.  T.  Comm..  Turin,  1847).  The  com- 
scntarin  on  Che  Pauline  epistles  (Pitra,  Spie.  Solemn.,  I.  49*^.)  hare 
\x*a  rccuirniied  by  Jacob!  i.Zt*ehr.  A  ehriMl.  Wisnentch..  18-»4)  and 
Hon  (/own.  Vlatt  and  Sacr.  l'hti«i..  It.,  1859.  p.  i*Tl  *o  ).  and  edited 
by  Jacobi  (Halle  University,  Programm,  IM06-4SO).  They  have  alao 
V*n  edited  very  admirably  by  Swete  {Throd,  Mop*,  in  Bpp.  B. 
pmU  Comm.,  L,  11., '  am  bridge.  188CM2),  along  with  the  Greek 
r-*cnient»  and  the  fragment*  of  the  dogmatical  writing*,  on  this 
edition,  aee  Schurer.  Theai.  Lit.  Bp ,  18XMKI.  The  commentary  on 
th«  Minor  Prophets  will  be  found  in  Mal  a  Son.  Patr.  BtoUotK.  vlL 


;V4  iWejrncra.  Berlin.  ISM;  Mai.  Script.  Vet  Nov.  Coll.,  ft  WSi). 
.nw  alao  Saehau.  Thevd.  Mop*.  Pragm.  Syriaea.  Leip«le.  W*>,  and 
tULh«n,  "  Der  Psalmencummentar  des  Tbcod.  v.  Mope.  In  8yr. 
:•  -.-A*. i :nx:  in  hr.  J  ATiirhi  win* »«< h  ,  v.  'm  m  Extract! 
from  the  writing)!  of  Theodore  occur  in  the  i  'atnut  of  Marlus  M  cr- 
eator, in  the  Ada  of  the  third  and  fifth  oecumenical  councils,  in 
Faraadnt,  Libera tu>,  and  Theodore's  chief  adversary,  LeonUus 

fcyrantinus. 

The  principal  monograph  on  Theodore,  apart  from  the  excel- 
lent prolegomena  of  Swete,  Is  that  of  fcUnn  (Th.  v.  Mop*,  u.  Ju- 
mini  AJtic,  at*  Exrorten,  Freiburg.  1880).  On  nis  Importance  for 
the  history  of  dogma,  see  the  great  works  of  Baur  and  Dorner. 
t  ponthe  Antloch  school  in  general,  compare  Munscher,  Ommmt 
df  Sehola  Antioeh.,  Copenhagen,  1811 ;  Hergenrolher,  Die  antioch. 
vti»e,l!£A:  andKihn,  Die  Bedeutung  der  antioeh.  Sehttle,  Eichsliidt, 
I  Ml  Literary  and  biographical  details  will  be  found  in  Dupin, 
Tillrtnont,  Cave,  Fabrlclus,  Noris,  Oarnler.  Schrockh.  Alzog;  nee 
»;«  FnUsche.  De  Theod.  Mop*.  Vila  ei  Script!*,  1KW ;  8ieffert,  Theod. 
Jft.j*  Yet.  Tut.  Sobrie  tnterpr.  Vind.  Kallsbon,  WSJ ;  Klener.  Sum- 
W  LU.  ad.  Theod.  M.  perlm.,  (Jottlngen.  1836 ;  Specht,  Thetul.  p. 
f  y*.  «.  Theodoret,  Munich.  1871  j  Klhn  in  the  Tub.  QuartaUchr., 
•.'Nestle  In  Thai.  Stifl.au*  ITwilWat_.il  TlfllQ.  ttnJ  Batlflbl, 
-  ir  une  Traduction  Latino  de  Th.  de  Mops.,"  In  Arm.  de  HWm 
Orel,  1885.  (A.  HA.) 

THEODORE,  the  name  of  two  popes.  Theodore 
I.,  pope  from  November,  642,  till  May,  649,  succeeded 
John  IV.  He  was  the  son  of  a  bishop,  and  was  born 
in  Jerusalem.  A  zealous  opponent  of  monothelitism, 
in  the  coarse  of  the  protracted  controversy  ho  in  a 
Roman  synod  excommunicated  Pyrrhus,  patriarch  of 
Constantinople,  and  signed  the  document  with  ink 
mingled  with  consecrated  wine.  Theodore  II.  had  a 
pontificate  of  only  twenty  davs  (Nov. -Dec.,  897). 

THEODORET,  bishop  of  Cyrus,  and  an  important 
writer  in  the  domains  of  exegesis,  dogmatic  theology, 
church  history,  and  ascetic  theology,  was  born  in  An- 
tioeh, Syria,  about  390.  At  an  early  age  he  entered 
the  cloister ;  and  in  423  he  became  bishop  of  Cyrus, 
«t  Cyrrhus,  a  small  city  between  Antioeh  and  the 
Euphrates,  where,  except  for  a  short  period  of  exile, 
he  spent  all  the  rest  of  his  life.  The  date  of  his  death 
u  uncertain,  but  it  must  have  been  at  least  six  or  seven 
years  later  than  the  council  of  Chalcedon  (451 ).  Al- 
though thoroughly  devoted  to  the  ideals  of  monasti- 
cism,  he  discharged  his  episcopal  duties  with  remark - 
able  zeal  and  fidelity.  He  was  diligent  in  the  cure  of 
fools,  laboring  hard  and  successfully  for  the  conversion 
of  the  numerous  Gnostic  communities  and  other  hereti- 
cal sects  which  still  maintained  a  footing  within  the 
diocese.  He  himself  claims  to  have  brought  more 
than  a  thousand  Marcionites  within  the  pale  of  the 
church,  and  to  have  destroyed  many  copies  of  the 
IHattuarm  of  Tatian,  which  were  still  in  ecclesiastical 
use;  and  he  also  exerted  himself  to  improve  the  dio- 
ce«e,  which  was  at  once  large  and  poor,  by  building 
bribes  and  aqueducts,  beautifying  the  town,  and 
rimilar  works. 

As  an  exegete  Theodoret  belongs  to  the  Antiochene 
school,  of  which  Diodorus  of  Tarsus  and  Theodore  of  Mop- 
raestia  were  the  heads.  He  was  not  actually  the  personal 
<U«iple  of  either,  bat  he  adopted  their  methods,  though 
Without  the  consistency  and  boldness  of  the  first-named. 
His  extant  commentaries  (those  on  Canticles,  on  the 
Prophets,  on  the  book  of  Psalms,  and  on  the  Pauline  epis- 
tles—the last  the  most  valuable)  are  among  the  best  per- 
formances of  the  fathers  of  the  church.  They  are  brief, 
?*t  not  wanting  in  that  element  of  practical  edification  on 
which  Chrysostom  lays  special  weight  as  characteristic  of 
the  Antiochenea.  In  addition  to  these  complete  commen- 
taries, w<  have  fragments  of  some  others  (of  that  on  Isaiah, 
for  example!,  principally  met  with  in  catenas.  There  are 
slv>  special  elucidations  of  some  difficult  8criptare  texts. 

Theodoret's  chief  Importance  is  as  a  dogmatic  theologian, 
it  haying  fallen  to  his  lot  to  take  part  in  the  great  raono- 
phrtite-Xestorian  controversy  and  to  be  the  most  consider- 1 
sole  opponent  of  the  views  of  Cyril  and  Dioscurus  of  Alex- 
andria. For  more  than  twenty  years  he  maintained  the  . 
«roggl«  against  the  Alexandrian  dogmatic  and  its  formulas  a2U» 
(torso,  l*WfS|  »•#»  <r<,r«i.,  pirn  Mtrao.s,  bssnc  *«ri«*,  and  |  Sung'.,  l»»,  563 


the  like),  and  taught  that  in  the  person  of  Christ  we 
must  strictly  distinguish  two  natures  \hypo*ta*e*),  which  are 
united  indeed  in  one  person  (protopon),  but  are  not  amalga- 
mated in  essence.  For  these  years  his  history  coincides 
with  that  of  the  Eastern  Church  from  430  to  451,  and  for 
this  very  reason  it  is  impossible  to  sketch  it  even  briefly 
here  (see  Hefole^ Qmc.-geteh.,  vol.  ii.).   The  issue  was  not 

but  melaucholy  enough 
of  Chalcedon  conde 


si  v a  v  ^  tsjv    AiviyiOj  ■»vr»L *  ly  r fi 

unfavorable  to  Theodoret's 
for  Theodoret  himself :  the 


monophysitism  indeed,  but  he  unhappily  yielded  to  pres- 
sure so  far  as  also  to  take  part  in  pronouncing  "  anathema 


i  part 

upon  Nestorius,  and  upon  all  who  "call  not  the  Holy  Virgin 
Mother  of  Ood,  and  who  divide  the  one  Son  into  two."  As 
Theodoret  had  previously  been  a  constant  defender  of  Nes- 
torius, it  wat  impossible  for  him  to  concur  in  this  sentence 
upon  his  unfortunate  friend  with  a  clear  conscience,  and  in 
point  of  fact  he  did  not  change  his  own  dogmatic  position. 
It  is  distressing,  therefore,  to  find  him  in  his  subsequent 
Epitome  classing  Nestorius  as  a  heretic,  and  spcakiug  of 
him  with  the  utmost  hostility.  Some  of  Theodoret's  dog- 
matic works  are  no  longer  extant:  of  his  five  books  lUpi 
ifai-Spwrilcjwf,  for  example,  directed  against  Cyril  after  the 
council  of  Ephesus,  we  now  possess  fragments  merely.  A 
good  deal  of  what  passes  under  his  name  has  been  wrongly 
attributed  to  him.  Certainly  genuine  are  the  refutation 
('Ararparit)  of  Cyril's  twelve  draScpanrpsi  of  Nestorius,  and 
the  'EpaWffmc,  or  nsX^ap^o;  (written  about  446),  consisting 
of  three  dialogues,  entitled  respectively  "Arpnr+s,  'Atriyxvnf , 
and  'Ava$4t,  in  which  the  monophysitism  of  Cyril  is  op- 
posed, aud  its  Apollinarian  character  insisted  on.  Among 
the  'apologetico-doginatic  works  of  Theodoret  must  be 
reckoned  nis  ten  discourses  lit  pi  rpovaiaf. 

Theodoret  gives  a  valuable  exposition  of  his  own  dog- 
matic in  the  fifth  book  of  his  Alptrttiif  *ar<y pSkic  fwiro^n, 
already  referred  to.1  This,  the  latest  of  his  works  in  the 
domain  of  church  history  (it  was  written  after  451),  is  a 
source  of  great  though  not  of  primary  importance  for  the 
history  of  the  old  heresies.  In  spite  of  the  investigations 
of  Volkmar  and  Hilgenfeld,  we  are  still  somewhat  in  the 
dark  as  to  the  authorities  he  used.  The  chief  uncertainty 
is  as  to  whether  he  knew  Justin's  Syntagma,  and  also  as  to 
whether  he  had  access  to  the  Philatophumena  of  Hippolytns 
in  their  complete  form.  Besides  this  work  Theodoret  has 
also  left  us  a  church  history  in  five  books  from  324  to  429, 
which  was  published  shortly  before  the  council  of  Chalce- 
don. The  style  is  better  than  that  of  Socrates  and  Sozo- 
men,  as  Photius  has  remarked,  but  as  a  contribution  to  his- 
tory the  work  is  inferior  in  importance.  It  is  probable 
that  its  author  was  acquainted  with  the  labors  of  Socrates  ; 
he  appears  also  to  have  used  those  of  Philostorgius  the 
Arian,  but  not  those  of  Soxomen.  Something  indeed  still 
remains  to  be  cleared  up  as  to  the  sources  he  employed  ; 
apart,  however,  from  some  documents  he  has  preserved, 
relating  to  the  Arian  controversy,  he  does  not  contribute 
much  that  is  not  to  be  met  with  in  Socrates.  He  made  a 
thorough  study  of  the  writings  of  Atbanasius  for  the  work. 
As  regards  chronology  be  is  not  very  trustworthy ;  on 
the  other  hand,  his  moderation  towards  opponents,  not 
excepting  Cyril,  deserves  recognition.  The  'Kaa*»««J» 
SrpaTu  r:«.  ir atnpiTutv  (IM  Curandi*  Urtecorum  Affectumibui) — 
written  before  438 — is  of  an  historical  and  apologetic  char- 
acter, very  largely  indebted  to  Clement  of  Alexandria  and 
Eusebias ;  it  alms  at  showing  the  advantages  of  Christianity 
as  compared  with  Hellenism,  and  deals  with  the  assaults  of 
pagan  adversaries.  The  superiority  of  the  Christian  faith 
both  philosophically  and  ethically  is  set  forth,  the  chief 
stress  being  laid  on  monachism,  with  which  heathen  philos- 
ophy has  nothing  to  compare.  Much  prominence 
given  to  the  cult  of  saints  and  martyrs. 

On  this  side  of  his  character,  however,  Theodoret 
best  be  studied  in  the  thirty  ascetic  biographies  of  his 
4nX*0rot  iirropia.  This  collection,  which  has  been  widely 
read,  is  a  pendant  to  the  HUtoria  Latuiacu  of  Pal  1  ad i us  and 
the  monkish  tales  ofSozomen.  For  the  East  it  has  had  the 
same  importance  as  the  similar  writings  of  Jerome,  Sulpi- 
cius,  Severus.  and  Cassianus  for  the  West.  It  shows  that 
the  "sobriety"  of  the  Antiochene  scholars  can  be  predi- 
cated only  of  their  exegesis ;  their  style  of  piety  was  as 
exaggerated  in  its  devotion  to  the  ideals  of  monastic istu  us 
was  that  of  their  monophysite  opponents.  Indeed,  one  of 
the  oldest  loaders  of  the  school.  Diodorus  of  Tarsus,  was 
himself  among  the  strictest  ascetics. 

Nearly  200  letters  of  Theodoret  have  come  down  to  us, 
partly  in  a  separate  collection,  partly  in  tho  Ada  of  the 
councils,  and  partly  in  the  Latin  of  Marius  Mercator ;  they 

1  Roman  Catholic  writers  vary  greatly  in  their  estimate  of 
Theodoret's  christolugv  and  of  his  general  orthodoxy.  On  the 
latest  essay  on  this  subject,  by 


by  Bertram  ( Tfvodorrti,  Epi»eopi  <\- 
Hildeshcim,  1883),  tee  TheoC  LU.- 
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are  of  great  value  not  onl  v  for  the 
but  also  for  the  history  of  his  diocese 
general. 


n  of  Birmond  (Paris,  1*42)  was  afterwards  completed 
(16M),  who  has  also  written  dissertations  on  the 
ks.  Kchulse  and  Noatelt  published  a  new  edition  (6 


The  edition 
by  Gamier  (1 
author's  works. 

vols.,  Halle,  1769-74)  based  on  that  of  their  prwleceasors  ;  a  glos- 
nary  was  afterwards  added  by  Bauer.  The  reprint  will  be  found 
In  vols.  Ixxx.-lxxxlv.  of  Mlgne,  and  considerable  portions  occur 
in  Mansl. 

Besides  the  earlier  labors  of  Tlllemont,  Ceiirier,  Oudin,  Du  Pin, 
and  Fabriclus  and  Harlem,  see  Behrockh.  KirrkenaescA. ,  vol.  zvlll. ; 
Hefele,  Cbnc-flejeA,  vol.  11.  ;  Klcht-r.  De  Theodoretu  Epp.  Paul. 
InlrrpreU,  T/eipslc.  1822;  Binder,  Ktudrs  ntr  TMadorct,  Geneva, 
IMI.  Staudlm,  Oeeck.  u.  IM.  iter  Kirchennetch  Hanover,  1827; 
Kihn.  I  He  Btitevtuw)  tier  antioch.  Schulr,  1806 ;  Dies  tel.  Da*  A.  T.  in 
der  ckrUU.  Kirche,  Jena,  1869 :  Bpecht,  Ttteodor  v.  Mm>rvatia  u. 
Thcodnret  v.  Curw,  Munich,  1871 ;  Roos,  De  Thcodoreto  ClrmnUit  rt 
Eutrbii  Oompunlitrr,  Halle.  1883  ;  Jeep,  Qurilrnuntirmch.  i.  d.grieeh. 
Kirebmttutoriktrn,  Leipslc.  1884;  ana  Mailer,  art.  "Theodorct," 
In  Hersog-PUtl's  ReaieneyU.,  voL  xv.  (a.  ha.) 

THEODORIC,  king  of  the  Ostrogoths  (c  454-526). 
Referring  to  the  article  Goths  for  a  general  statement 
of  the  position  of  this,  the  greatest  ruler  that  the 
Gothic  nation  produced,  we  add  here  some  details  of 
a  more  personal  kind.  Theodoric  was  born  about  the 
year  454,  and  was  the  son  of  Theudemir,  one  of  three 
brothers  who  reigned  over  the  East  Gotha,  at  that 
time  settled  in  Pannonia.  The  day  of  his  birth  coin- 
cided with  the  arrival  of  the  news  of  a  victory  of  his 
uncle  Walamir  over  the  sons  of  Attila.  The  name  of 
Theodoric's  mother  was  Erclieva,  and  she  is  called 
the  concubine  of  Theudemir.  The  Byiantinc  histori- 
i  generally  call  him  son  of  Walamir,  apparently  be- 1 
the  latter  was  the  best  known  member  of  the  1 
royal  fraternity.  At  the  age  of  seven  he  was  sent  as 
A  hostage  to  the  court  of  Constantinople,  and  there 
spent  ten  years  of  his  life,  which  doubtless  exercised  a 
most  important  influence  on  his  after  career.  Shortly 
after  his  return  to  his  father  (about  471 )  he  secretly, 
with  a  cmnitatiu  of  10,000  men,  attacked  the  king  of 
the  Sannatians,  and  wrested  from  him  the  important 
city  of  Singidunum  (Belgrade).  In  473  Theudemir. 
now  chief  king  of  the  Ostrogoths,  invaded  Mcesia  and 
Macedonia,  and  obtained  a  permanent  settlement  for 
his  people  near  Thessalomca.  Theodoric  took  the 
chief  part  in  this  expedition,  the  result  of  which  was 
to  remove  the  Ostrogoths  from  the  now  barbarous 
Pannonia,  and  to  settle  them  as  ' '  frederati "  in  the  heart 
of  the  empire.  About  474  Theudemir  died,  and  for 
the  fourteen  following  years  Theodoric  was  chiefly 
engaged  in  a  series  of  profitless  wars,  or  rather  plun- 
dering expeditions,  partly  against  the  emperor  Zeno, 
but  partly  against  a  rival  Gothic  chieftain,  another 
Theodoric,  son  of  Triarius.1  In  4*8  he  set  out  at  the 
head  of  his  people  to  win  Italy  from  Odoacer.  There 
is  no  doubt  that  he  had  for  this  enterprise  the  sanction 
of  the  emperor,  only  too  anxious  to  be  rid  of  so  trou- 
blesome a  guest  But  the  precise  nature  of  the  rela- 
tion which  was  to  unite  the  two  powers  in  the  event 
of  Theodoric's  success  was,  perhaps  purposely,  left 
vague.  Theodoric's  complete  practical  independence, 
combined  with  a  great  show  of  deference  for  the  empire, 
reminds  us  somewhat  of  the  relation  of  the  old  East 
India  Company  to  the  Mogul  dynasty  at  Delhi,  but 
the  Ostrogoth  was  sometimes  actually  at  war  with  his 
imperial  friend.  The  invasion  and  conquest  of  Italy 
occupied  more  than  four  years  (48H-493).  Theodoric, 
who  marched  round  the  head  of  the  Venetian  Gulf, 
had  to  fight  a  fierce  battle  with  the  Gcpidae,  probably 
in  the  valley  of  the  Save.  At  the  Sontius  (Isonzo)  he 
found  his  passage  barred  by  Odoacer,  over  whom  he 
gained  a  complete  victory  (28th  August,  489).  A  yet 
more  decisive  victory  followed  on  the  30th  September 
at  Verona.  Odoacer  fled  to  Ravenna,  and  it  seemed 
as  if  the  conquest  of  Italy  was  complete.  It  was 
delayed,  however,  for  three  years  by  the  treachery  of 
Tufa,  an  officer  who  had  deserted  from  the  service  of 
Odoacer,  and  of  Frederic  the  Rugian,  one  of  the 


of  the  writer  I  companions  of  Theodoric,  as  well  as  by  the  interven- 
the  church  in  tjon  0f  fjje  Burgundians  on  behalf  of  Odoacer.  A 
sally  was  made  from  Ravenna  by  the  besieged  kinr, 
who  was  defeated  in  a  bloody  battle  in  the  Pine  Wood. 


slaying  Odoacer  with  his  own  hand  (15th  March,  «S 
See  Odoacer. 

The  thirty-three  years'  reign  of  Theodoric  wis  » 
time  of  unexampled  happiness  for  Italy.  Unbroken 
peace  reigned  within  her  borders  (with  the  exceptioQ 
of  a  trifling  raid  made  by  Byzantine  corsairs  on  the 
coast  of  Apulia  in  508).    The  venality  of  the  Roman 
officials  and  the  turbulence  of  the  Gothic  nobles  were 
sternly  repressed.     Marshes  were  drained,  harW 
formed,  the  burden  of  the  taxes  lightened,  and  the 
state  of  agriculture  so  much  improved  that  Italy, 
from   a  corn-importing,   became  a  corn -ex  porting 
country.     Moreover  Theodoric.  though  adhering  to 
the  Arian  creed  of  his  forefathers,  was  during  tlw 
greater  part  of  his  reign  so  conspicuously  impartial  in 
religious  matters  that  a  legend  which  afterwards  be- 
came current  represented  him  as  actually  putting  to 
death  a  catholic  deacon  who  had  turned  Arian  in  order 
to  win  his  favor.    At  the  time  of  the  contested  papal 
election  between  Symmachus  and  Ijaurentuu  (496- 
502),  Theodoric's  mediation  was  welcomed  by  both 
contending  parties.    Unfortunately,  at  the  very  dose 
of  his  reign  (524),  the  emperor  Justin's  persecution 
of  the  Anans  led  him  into  a  policy  of  reprisals.  He 
forced  Pope  John  to  undertake  a  mission  to  Cob- 
stantinople  to  plead  for  toleration,  and  on  his  return 
threw  htm  into  prison,  where  he  died.    Above  all,  be 
sullied  his  fame  by  the  execution  of  Boetius  and  Sym- 
niachuB  (see  Boetius).    It  should  be  observed,  how- 
ever, that  the  motive  for  these  acts  of  violence  wa» 
probably  political  rather  than  religious, — -jealousy  of 
intrigues  with  the  imperial  court  rather  than  zeal  on 
behalf  of  the  Arian  confession.   Theodoric's  death, 
which  is  said  to  have  been  hastened  by  remorse  for 
the  execution  of  Symmachus,  occurred  on  30th  August. 
526.    He  was  buried  in  the  mausoleum  which  is  still 
one  of  the  marvels  of  Ravenna  (q.v. ),  and  his  grand- 
son Athalaric,  a  boy  of  ten  years,  succeeded  him, 
under  the  regency  of  bis  mother  Amalasuntha. 

Genealogy  of  Theodoric. 

Thkudkxi  k— Erclieva. 
d.  474. 


A  first  wife  —  Theodoric  —  Audeflitla, 


or  a 
concultlnc . 


Ostrogotho 
(or  Arcvagni), 
married 
Alaric  II.. 
king  of  the 
West  Goths. 

Amalarlc, 
king  of  the 
West  Goths, 
d.  531. 


legot 
IBM 


married 
Slgismund, 
king  of  the 
BurKundlans. 


the°Franks. 


Amalasintiia  —  Eulharic. 


Pegcric, 
murdered 
by  his 
father's 

orders,  522. 


d.  534. 

a  dew* 

wi- 

nnt of 

the 

Arnnls. 

I 


AmnlafrMa. 


11  sister  of 


ThJodoTe^ 


I  of  friendship  with  the  emperor  In  IN 
•  t  of  the  household  troops  and  in  4*4  I  fn«  sartori 

jaave  douo 


Athalaric,  Witigia  —  Matastiv 
d.  634.  THA  —  German 

|  nephew  o{ 
I  Justinian. 
Germanus  Pt»<tumu>, 
put  to  death  by 
Phocaa.  605. 
Theodoric,  married  Thrasamund. 
king  of  the  Vandals,  and  was  mother,  by  an  earlier  marriage,  of 
Theodahad  (d.  636). 

A utkorUiet.— The  authorities  for  the  lift  of  Theodoric  are 
very  imperfect.  Jordanes,  Procopiua,  and  the  curious  frag- 
ment known  as  Anonymus  Valesii  (printed  at  the  end  ot 
Amtnianus  Marcellinus)  are  the  chief  direct  sources  of  nar- 
rative, but  far  the  moat  important  indirect  source  is  the 
Varim  (state- papers  I  of  Caasiodorus,  chief  minister  of  The- 
odoric. Malchus  furnishes  some  interesting  particulars  as 
to  his  early  life,  and  it  is  possible  to  extract  a  little  infor- 
mation from  the  turgid  panegyric  of  Ennodius.  Among 
German  scholars  Dahn  (Konioe  der  Germane* ,  ii.,  Hi.,  and 
iv.»,  Manso  (GeeehkKte  de*  Ontgothuchen  Reich*  in  IUM*nK 
and  Sartori  us  (  Vertueh  iber  die  Regierung  der  Oatgtrth™,  etc: 
to  illustrate  Theodoric's  principle*  of 
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»,  and  Hodgkln'a  Italy  and  her 
i  of  Oamiodornt.  (T.  H.) 

THEODOSIA,  or  Kaffa,  a  seaport  and  district 
town  of  Russia,  situated  on  the  east  coast  of  Crimea, 
M  miles  to  the  east-northeast  of  Simpheropol.  Its 
radstead,  which  has  a  width  of  18  miles  andiB  never 
frozen,  is  well  protected  from  east  and  west  winds, 
and  partly  also  from  the  south,  but  its  depth  is  small, 
ranging  from  11  to  14  feet  and  reaching  35  feet  only 
in  the  middle.  The  want  of  railway  communication 
with  the  interior  prevents  it  from  gaining  the  com- 
mercial importance  it  might  otherwise  have  possessed, 
H  that  its  population  was  only  10.800  in  1881, — a  low 
figure  when  compared  with  the  20,000  it  had  in  1672, 
and  still  more  with  the  figure  returned  in  last  century. 
Many  remains  of  its  former  importance  exist  in  the 
city  and  neighborhood,  the  chief  being  a  beautiful 
mosque — formerly  a  Genoese  cathedral-synagogues 
serenl  centuries  old,  old  towers  with  inscriptions, 
taths,  and  a  palace  of  Shah-Ghirei  in  the  suburbs. 
Gardening  is  one  of  the  leading  industries  ;  fishing, 
a  few  manufactures,  agriculture,  and  trade  are  also 
carried  on.  The  foreign  trade,  which  in  1830-40 
reached  an  average  of  £90,000  [$437,400]  for  exports 
and  £66,500  [$323,190]  for  imports,  afterwards  fell 
of,  but  it  has  experienced  a  revival  in  the  course  of 
the  last  15  years,  the  exports  of  corn,  linseed,  and 
wool  having  reached  £167,853  [$815,765.58]  in  1884. 
The  imports  are  insignificant. 

Theodosia,  a  Milesian  colony,  waa  in  Strata's  day  a  flour- 
ishing scat  of  trade  (especially  in  grain),  with  a  harbor 
capable  of  accommodating  a  hundred  shim;  but  before 
Arriaa's  time  (c.  125  A.b.)  it  appears  to  have  been  destroyed. 
More  than  a  thousand  years  later  (1263  to  1267)  the  Genoese 
established  here  their  colony  Kafa  or  Kefa,  which  grew  rap- 
idly op  notwithstanding  the  rivalry  of  the  Venetians.  It 
vm  fortified,  and  became  the  see  of  a  bishop,  as  well  aa  the 
chief  centre  for  the  Genoese  colonies  on  the  Black-Sea 
oarts.  It  remained  nearly  independent  until  1475,  when 
it  was  taken  by  the  Turks,  but  it  continued  to  prosper 
under  their  rule,  under  the  name  of  Kutchuk-Stambul,  or 
Kryon-Stambul  (Stambul  of  Crimea).  The  Russians  took 
it  in  1771,  and  annexed  it  in  1774.  From  that  date  it 
'-•*sn  to  decay,  and  had  only  3200  inhabitants  in  1829,  the 
emigration  of  the  Crimean  Tartars  and  the  competition  of 
Odessa  being  obstacles  to  its  further  growth. 

THEODOSIUS  I.,  emperor  of  Rome,  surnamed 
the  Great,  was  the_  son  of  Theodosius,  Valentinian's 
freat  general,  who  in  368-69  drove  back  the  Picts  and 
Scots  from  the  Roman  territories  in  Britain,  and, 
after  other  successes  on  the  Continent,  was  at  last 
despatched  to  suppress  the  revolt  of  Firmus  in  Mau- 
ritania (372).  Shortly  after  (376),  the  elder  Theodo- 
sius, despite  his  great  services,  was  put  to  death  by 
order  of  V alens,  probably  through  fear  lest  he  should 
be  the  Theodosius  or  Theodore  whom  the  prophetic 
tripod  indicated  as  the  future  emperor. 

The  vounger  Theodosius  was  born  about  the  year 
346.  He  was  a  native  of  Spain,  but  the  exact  place 
of  his  birth  is  uncertain  (Cauca  inGalicia  according  to 
Idatius  and  Zosimus,  Italics  according  to  Marcellinus). 
Pacatus  and  Claud ian  seem  to  claim  for  him  at  least  a 
relationship  to  Trajan,  of  which,  however,  there  is  no 
satisfactory  proof.  He  accompanied  his  father  into 
Britain  (368),  and  a  little  later  distinguished  himself 
by  defeating  the  Sarmatians  who  had  invaded  Maria 
(374).  Onhis  father's  death  he  retired  to  his  native 
place,  where  he  lived  quietly  till  after  the  great  battle 
of  Adrianople  (August  9,  378),  when  Gratian  sum- 
moned him  to  share  the  empire.  Theodosius  was 
made  Augustus  at  Sirmium,  January  19,  379,  and  was 
assigned  all  the  Eastern  provinces,  including  Illyricum. 
It  was  a  time  of  great  peril  for  the  Roman  state.  The 
Huns  had  iust  made  their  appearance  on  the  western 
shores  of  the  Black  Sea,  ana.  after  overthrowing  the 
(Treat  nation  of  the  Ostrogoths,  had  driven  the  more 
southern  Visigoths  to  take  shelter  within  the  empire. 
♦  wens  had  consented  to  receive  them  (376)  on  con- 


dition that  they  should  deliver  up  their  arms  and 
surrender  their  children  as  hostages  to  be  distributed 
throughout  the  cities  of  the  East.  The  Utter  half 
of  the  compact  was  enforced,  but  not  the  former; 
and  the  barbarians,  left  without  any  sustenance, 
began  to  plunder  the  open  country.  After  their 
great  victory  at  Adrianople  they  reached  the  walls 
of  Constantinople,  whence  they  were  driven  back  by 
the  valor  of  a  band  of  Saracens.  Meanwhile  the 
Ostrogoths,  the  Taifali,  the  Huns,  and  the  Alans  had 
all  crossed  the  Danube  to  share  the  spoils  of  the  em- 

Sire;  and  it  was  against  this  motley  host  that  Theo- 
osius  had  to  contend.  He  appears  to  have  gained 
some  successes  even  before  his  elevation  to  the  empire 
(Theodoret,  v.  5,  6),  and  shortly  after  this  retired  to 
Thessalonica  to  organize  his  forces.  He  breathed 
courage  into  what  remained  of  the  Roman  army,  and 
summoned  the  very  miners  to  his  standard.  But  his 
chief  reliance  was  placed  in  certain  bodies  of  the 
Goths  whom  he  had  enrolled  in  his  service.  These, 
under  their  royal  leader  Modares,  gained  at  least  one 
decisive  victory,  probably  in  the  course  of  379.  From 
the  unchronological  account  of  a  later  writer,  Zosimus, 
to  whom  we  owe  almost  all  the  details  of  Theodosius' s 
early  campaigns,  we  may  infer  that  in  the  course  of 
this  year  or  the  next  Fntigem  and  his  Visigoths  were 
gradually  driven  across  the  Danube,  where  they  seem 
to  have  met  with  the  Ostrogoths  who  had  shared 
their  fate.  For  a  time  the  united  nations  turned  their 
energy  against  the  Western  empire,  till  they  forced 
Gratian  to  grant  them  leave  to  settle  in  Pannonia  and 
Mcesia.  Before  setting  out  on  their  new  journey  they 
perhaps  combined  their  forces  to  attack  Athanaric, 
who  had  retreated  with  his  section  of  the  Visigoths 
into  the  wilds  beyond  the  Danube  at  the  time  of  the 
Hunnish  invasion.  Unable  to  withstand  their  onset, 
Athanaric  offered  his  services  to  Theodosius,  and  was 
received  into  Constantinople  with  every  mark  of  favor. 
Uth  January.  381.  Fifteen  days  later  he  died,  and 
was  honored  by  the  emperor  with  a  splendid  funeral, 
while  his  followers  faithfully  discharged  the  duty  of 
guarding  the  Danube. 

In  the  two  preceding  years  Thessaly  and  Macedonia 
hsul  been  swept  by  the  barbarians.  On  one  occasion 
the  emperor  himself  barely  escaped  from  their  hands 
in  a  midnight  attack  which  they  had  been  induced  to 
make  by  the  sight  of  his  blazing  watchfires  ;  on  an- 
other tne  united  forces  of  the  Ostrogoths  and  Visi- 
goths crossed  the  Danube  with  the  design  of  pillaging 
Greece.  In  his  efforts  against  the  invaders  Theodo- 
sius was  ably  seconded  by  his  colleague  Gratian,  who 
despatched  his  Frankish  officers  Baudo  and  Arbogastes 
to  drive  the  enemy  out  of  Macedonia  and  Thessaly 
(380),  and,  while  Theodosius  lay  sick  at  Thessalonica, 
made  such  terms  with  them  as  the  latter  emperor  was 
glad  to  accept  on  his  recovery.  A  little  later,  pre- 
sumably towards  the  middle  of  381 ,  Promotus,  Tneo- 
dosius's  lieutenant,  inflicted  a  terrible  defeat  on  a 
motley  host  tbat  was  attempting  to  cross  the  Danube. 
This  was  perhaps  the  decisive  battle  in  the  war ;  and 
we  read  that  on  October  3,  382,  all  the  remaining 
Goths  in  the  empire  submitted  to  Theodosius.  Many 
of  them  appear  to  have  entered  the  Roman  army  as 
" fcederati '';  and  indeed,  from  the  very  commence- 
ment of  his  reign,  Theodosius  seems  to  have  pursued 
a  consistent  policy  of  enrolling  the  Gothic  warriors. 
At  times  they  accepted  his  gifts  while  meditating 
treachery  in  their  hearts ;  and  Eunapius  has  preserved 
the  story  of  how  Fravitta,  the  leader  of  the  faithful 
party,  slew  with  his  own  hands  his  dishonest  colleague 
Eriulf  at  a  banquet  in  the  emperor's  own  tent. 
Zosimus  has  charged  Theodosius  with  burdening  the 
provinces  with  excessive  duties  for  the  purpose  of 
maintaining  a  host  of  useless  barbarian  officers,  while 
the  common  soldiers  were  left  unpaid.  These  bar- 
barian troops,  according  to  the  same  writer,  often 
treated  the  Roman  citizens  with  the  utmost  indignity, 
and  on  more  than  one  occasion  provoked  a  retaliation 
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for  which  the  emperor  refused  to  see  any  excuse. 
They  were  not,  however,  all  quartered  in  one  place, 
but  received  into  the  legions  ;  while  others  were  sent 
to  Egypt,  On  the  whole,  it  may  be  said  that  his 
policy  of  attaching  the  invaders  to  himself  was  the 
salvation  of  the  empire  ;  it  was  they  who  bore  the 
brunt  of  the  battle  of  the  Frigidus ;  and  the  knowl- 
edge of  the  emperor's  good  faith  towards  the  Teutonic 
auxiliaries  in  his  service  must  have  contributed  largely 
to  the  defection  of  Eugenius' s  army  on  the  same 


In  383  Thoodosius  created  bis  eldest  son  Arcadius 
Augustus.  The  same  year  saw  the  revolt  of  Maximus 
in  Britain  and  the  murder  of  Gratian  (August  25,  383). 
For  five  years  Theodosius  consented  to  accept  the 
usurper  as  his  colleague ;  but.  wben  Maximus,  flushed 
with  success,  attempted  a  few  years  later  to  make 
himself  master  of  ItaJy,  which,  since  the  sudden  death 
of  Valentinian  I.  (17th  November,  375),  had  been 
governed  under  the  name  of  his  young  son  Valen- 
tinian II.,  Theodosius  advanced  against  the  invader 
and  overthrew  him  near  Aquileia  (28th  July,  388). 
This  victory  was  followed  by  the  murder  of  Maximus 
and  his  son  Victor,  after  whose  death  Theodosius 
conferred  upon  Valentinian  II.  all  that  part  of  the 
empire  which  his  father  had  held.  Theodosius  is 
said  to  have  been  induced  to  take  this  campaign  by 
his  love  for  Valentinian's  sister  Oalla,  whom  he  now 
married.  Meanwhile  there  had  been  fresh  dangers 
from  the  Goths.  In  386  another  band  of  the  Gros- 
thingi  or  Ostrogoths,  attempting  to  cross  the  Danube, 
was  cut  off  by  r romotus.  The  same  general,  in  the 
course  of  the  next  two  years,  punished  the  barbarians 
who  had  deserted  Theodosius  at  the  beginning  of  the 
campaign  against  Maximus.  Such  signal  services  as 
these,  though  coupled  with  the  fact  that  he  had  saved 
the  emperor's  life,  did  not  prevent  Promotus  from 
falling  a  victim  to  the  intrigues  of  the  favorite  Rufinus, 
who  is  charged  by  Zosimus  with  compassing  the  death 
of  ether  noble  men.  If  we  may  trust  the  evidence  of 
the  last-mentioned  historian,  from  the  end  of  the  year 
388  Theodosius  resigned  himself  to  gluttony  and 
voluptuous  living,  from  which  he  was  only  roused  by 
the  news  that,  in  the  Western  empire,  Arbogastes  the 
Frank  had  slain  the  young  emperor  Valentinian  and 
set  up  the  grammarian  Eugenius  in  his  stead  (15th 
May,  392). 

Into  the  curious  history  of  the  short-lived  pagan 
revival  in  the  Western  empire  there  is  no  need  to 
enter  here.  Zosimus  assures  us  that  the  tears  of  Galla 
threw  the  whole  court  into  confusion  ;  but  there  can 
be  little  doubt  that  to  a  religious,  if  not  superstitious, 
mind  like  that  of  Theodosius  it  might  well  have 
seemed  that  he  was  fighting  the  battles  of  God,  as  he 
led  his  army  of  the  cross  against  an  enemy  on  whose 
standard [shone  the  image  of  Hercules  (Theodoret,  v. 
24).  His  host  consisted  partly  of  Romans  and  partly 
of  barbarians.  Timasius  was  leader  of  the  former, 
but  under  him  was  ranged  the  more  renowned  Stilicho ; 
the  latter  were  led  by  Gainas  the  Goth  and  Saul  the 
Alan.  The  engagement  was  fought  near  the  river 
Frigidus,  some  thirty-six  miles  distant  from  Aquileia. 
On  the  first  day  Tlieodoeius's  barbarians,  engaging 
with  those  of  the  hostile  army,  were  almost  destroyed, 
and  the  victory  seemed  to  be  with  Eugenius.  After  a 
night  of  prayer,  towards  cock-crow  the  emperor  was 
cheered  by  a  vision  of  St  Philip  and  St  John,  who, 
mounted  on  white  steeds,  promised  him  success. 
With  the  morning  he  received  and  accepted  the  offer 
of  service  on  behalf  of  the  enemy's  ambush,  and  once 
more  advanced  to  the  conflict.  But  even  so,  the  issue 
of  the  day  was  doubtful  till,  if  we  may  trust  the  con- 
current testimony  of  all  the  great  contemporary  church 
historians,  a  sudden  gust  of  wind  blew  back  the 
enemy's  arrows  on  themselves.  This  was  the  turning- 
point  of  the  battle:  Eugenius  was  slain  by  the  sol- 
diers ;  and  two  days  later  Arbogastes  committed  sui- 
cide (September  5-9,  394).    From  the  northeastern 


parts  of  Italy  Theodosius  passed  to  Rome,  where  be 
bad  his  son  Honorius  proclaimed  emperor  under  the 
guardianship  of  Stilicho.  Thence  he  retired  to  Milan, 
where  he  died  of  dropsy  (17th  January,  395),  leaving 
the  empire  to  be  divided  between  bis  two  sods  Hono- 
rius and  Arcadius, — Honorius  becoming  emperor  of 
Rome  and  the  West,  Arcadius  of  Constantinople  and 
the  " 


Important  however,  at  the  reign  of  Theodosias  was  from 
the  political  point  of  view,  it  is  perhaps  still  more  impor- 
tant from  the  theological.  According  to  Soxomea,  hk 
parents  wore  both  orthodox  Christians,  according  to  the 
creed  sanctioned  by  the  council  of  N  ii-tea.  It  was  not,  how- 
ever, till  his  illneas  at  Thessalonica  that  the  emperor  re- 
ceived baptism  at  the  bands  of  Bishop  Ascholius,  where- 
upon, says  the  same  historian,  be  issued  a  decree  (February. 
380)  in  favor  of  the  faith  of  St.  Peter  and  Pope  Damasut 
of  Rome.  This  was  to  be  the  true  catholic  faiih ;  the  ad- 
herents of  other  creeds  were  to  be  reckoned  as  heretics  sad 
punished.  The  great 
of  150  orthodox  and  36 

lowing  year,  confirmed  the  Nicene  faith,  ordered  the  i 
of  the  various  sees,  and  declared  the  bishop  of  I 
nople  to  rank  next  to  the  bishop  of  Borne.  The 
cannot  be  admitted  of  the  f 
such  as  that  depriving  ap 
of  bequest   It  was  not  till '. 
for  the  destruction  of  the  great  idol  of  I 
dria.   Other  edicts  of  an  earlier  or  later  date  forbade  the 
unorthodox  to  hold  assemblies  in  the  towns,  enjoined  the 
surrender  of  all  churches  to  the  catholic  bishops,  at " 
threw  the  heathen  temples  "  throughout  the  whole 
During  the  reign  of  Theodosius,  Gregory  of  J 
made  bishop  of  Constantinople — an  appointment  which  b« 
did  not  long  retain.   In  383  Theodosius  called  a  new  coon- 
cil  for  the  discussion  of  the  true  faith.   The  orthodox,  the 
Arians,  the  Eunomians,  and  the  Macedonians  all  tent  cham- 
pions to  maintain  their  special  tenets  before  the  emperor, 
who  finally  decided  in  favor  of  the  orthodox  party.  He 
seems  to  have  suffered  the  Novatians  to  hold  assemblies  is 
the  city.   Perhaps  the  most  remarkable  incident  in  the  life 
of  Theodosius  from  a  personal  point  of  view  is  the  ineideot 
of  bis  submission  to  the  reprimands  of  Ambrose,  who  dared 
to  rebuke  him  and  refuse  to  admit  him  to  the  Lord's  Sap- 
per till  he  had  done  public  penance  for  suffering  his  Gothic 
auxiliaries  to  murder  the  townsmen  of  Thessalonica  (3901 
Equally  praiseworthy  is  the  generous  pardon  that  the  em- 
peror, after  much  intercession,  granted  to  the  seditious 
people  of  Antioch,  who,  out  of  anger  at  the  growing  ha- 
p<>MtM,  bad  beaten  down  the  imperial  statues  of  their  city 
(387).    When  the  Christians  in  the  eastern  part  of  the  em- 
pire destroyed  a  Jewish  synagogue  and  a  church  belonging 
to  the  Valentiniana,  Theodosius  gave  orders  for  the  offenders 
to  make  reparation.    Such  impartial  conduct  drew  forth  a 
remonstrance  from  Ambrose,  who,  where  the  interests  of  hit 
creed  were  concerned,  could  forget  the  common  principle* 
of  justice.    In  a  sermon  preached  before  Theodosius  he  in- 
troduced the  Deity  Himself  holding  an  argument  against 
Theodosius  on  the  subject  of  his  rem  issues.",  and  the  impe- 
rial penitent  yielded  to  the  eloquent  bishop.    So  pliant 
a  disposition  rendered  him  very  dear  to  the  saint,  who 
availed  himself  of  his  influence  to  counteract  the  effort* 
of  Symraachus  and  the  Roman  senate  for  the  restoration 
of  the  pagan  rites  at  the  altar  of  victory.    "  I  loved  the 
man,"  says  St.  Ambrose,  "  who,  potting  off  his  kingly  robes, 
mourned  publicly  in  the  church  a  sin  to  which  the  guile  of 
others  baa  exposed  him, — an  emperor  who  thought  it  no 
shame  to  do  an  act  of  public  penance  that  even  private  people 
would  have  blushed  to  perform."  The  inspired  vision  of  the 
saint  saw  the  deceased  emperor  received  into  heaven  by  hi* 
old  colleague  Oratlan  ;  while  Maximus  and  Eugonius  down 
in  hell  were  already  experiencing  how  grievous  a  sin  it  i» 
to  take  up  arms  against  lawful  princes  (Ambrose,  De  Uh»t% 
Theod.). 

Theodosius  was  twice  married— (1)  to  Slia  FlaciUa,  the 
mother  of  Arcadius  (377-406)  and  Honorius  (384-423);  i2| 
to  Galla  (d.  394),  the  daughter  of  Valentinian  I. 

The  chief  authorities  for  the  age  of  Theodosius  are  A  mm  lan  us 
Marcclllnus,  Zosimus.  Eunaplus,  and  the  ecclesiastical  historians 
(Socrates.  So  somen,  Theodoret).  Much  Information  may  also  be 
gleaned  from  the  writings  of  ft.  Ambrose.  St.  Gregory  of  Naxlaie 
run.  Isidore  of  Seville,  and  the  orators  Pacatus,  Llbaniu*.  Tbe- 
ml*tlu*.  Of  modern  authorities  Tillemont  supplies  an  unrivalled 
collection  of  facta  drily  collected  from  all  contemporary  or  nearly 
contemporary  sources;  he  is  specially  useful  for  hi*  synopses  of  the 
Theodosiau  laws.  Clinton's  Fntti  are  the  best  guide  for  the  chro- 
nology of  the  period.  It  is  hardly  necessaryno  mention  the  bril- 
liant account  given  by  Gibbon,  or.  In  later  years,  from  the  stand- 
point of  Italian  history  by  Mr.  Hodgkln.  It.  a.  a.) 
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THEODOSIUS  IL  (401-450)  succeeded  his  father 
Arcadius  as  emperor  of  the  East  in  408.  During  his 
minority  the  empire  was  ruled  by  the  praetorian  pre- 
fect Antbemiua  and  Pulcheria,  who  became  her 
brother's  guardian  in  414.  Under  his  sister's  care 
the  young  emperor  was  brought  up  rather  as  a  virtuoso 
thao  a  prince.  The  chief  events  of  Theodosius's  reign 
are  the  wars  with  Persia  in  421  and  441,  the  council 
of  Ephesus  (431),  and  the  invasion  of  the  Huns  under 
Attila  (441-448).  In  450  Theodosius  was  thrown  from 
his  horse  while  hunting,  and  received  injuries  from 
which  he  died.  He  married  Athenais,  who  on  being 
haptixed  took  the  name  of  Eudocia.  It  was  during 
his  reign  that  the  Codex  Theodonanut,  or  collection 
of  the  constitutions  of  the  Roman  emperors,  was 
formed.  The  idea  took  birth  as  early  as  425,  but  was 
only  put  into  execution  between  435  and  438 ;  in  the 
latter  year  the  Code  was  published. 

THEODOSIUS  III.  was  the  last  of  three  emperors 
whose  short  reigns  filled  the  interval  between  the  death 
of  Justinian  II.  and  the  accession  of  Leo  t  he  Isaurian. 
The  emperor  Anastaeius  had  sent  a  fleet  to  frustrate 
the  intended  expedition  of  the  Saracens  from  Alexan- 
dria against  Constantinople.  On  reaching  Rhodes  the 
troops  rose  against  their  leader,  John  the  Deacon, 
ikw  him,  and,  starting  for  Constantinople,  landed  at 
Adramyttium,  where  they  made  a  collector  of  the  taxes 
emperor  by  the  tide  of  Theodosius  III.  The  new  em- 
ror  besieged  Constantinople  for  six  months  before 
e  took  it ;  Anastasius  resigned,  and  retired  to  a 
monastery,  leaving  his  place  to  be  filled  by  Theodosius 
III.,  who  likewise  resigned  nextyear  (717)  in  favor  of 
Leo  III.  The  closing  years  of  Theodoeius's  life  were 
ipent  in  a  monastery. 

THEODOSIUS,  of  Tripolis,  a  Greek  geometer  and 
astronomer,  three  of  whose  works  were  contained  in 
the  collection  of  lesser  writings  named  '0  ftutpdc  aerrpovo- 

*"i  «vof  (SC.  toitoc),  or  '0  pmpdc  aarpdvopoc.1  Pappus 

of  Alexandria,  at  the  commencement  of  the  sixth 
book  of  his  itmywjf/,  speaks  of  this  collection,  the 
Andy  of  which  is  indispensable  to  any  one  who  would 
master  tho  science  of  astronomy  (rdv  aarpovopoiifuvov 
tstov).  These  writings,  which  were  highly  esteemed 
in  the  school  of  Alexandria,  were  intermediate  between 
the  Elements  of  Euclid  and  the  Almagett  of  Ptolemy, 
for  the  understanding  of  which,  indeed,  they  formed 
an  indispensable  introduction.  Of  the  life  of  Theo- 
l'>?ius  nothing  is  known.  As  to  the  time  when  he 
lived  different  opinions  have  been  held,  he  being  placed 
by  some  in  the  first  century  before  and  by  others  in 
'he  second  century  after  the  Christian  era.  The  latter 
opinion  is  founded  on  an  error  of  Suidas  (i.v. ),  who 
on  the  one  hand  identifies  the  author  of  the  three 
works  referred  to  above  with  a  skeptical  philosopher 
of  the  same  name  who  lived  at  the  time  or  Trunin  or 
later,  and  on  the  other  hand  distinguishes  him  from  a 
native  of  Tripolis  who  wrote  a  poem  on  spring.  It  is 
now  (rent-rally  admitted  that  the  subject  of  this  article 
is  the  same  as  Theodosius  the  mathematician,  who  is 
mentioned  bv  Strabo  amongst  the  natives  of  Bithynia 
distinguished  for  their  learning,  and  whose  sons  were 
also  mathematicians,  the  same,  too,  as  the  inventor  of 
anniversal  sun-dial  ihoroltiaium  npbc  wav  lAi/ia)  of  that 
name  who  is  praised  by  Vitruvius  (De  Architectura, 
ix.  9).  His  date,  therefore,  could  not  have  been  later 
than  the  1st  century  B.  c. ;  he  may.  however,  have  lived 
in  the  preceding  century,  inasmuch  as  the  names  men- 
tioned by  Strabo  in  the  passage  referred  to  above 
are,  as  far  at  we  know,  arranged  chronologically,  and 
Theodosius  immediately  follows  Hipparchus,  who 

161  and  126 


'  This  collection  contained  the  following  book* :  "  Tbeodostl 
Tnwillia  fyltrrlcnrum  libri  til. ;  Euclldls  Data,  Optica,  Oiloptrica, 
W  IjHlMj  Tbeodcwti  TrlpoliUe  De  HabitatiimtTm*  et  Soctibu* 
°f  10*<u  "AM  11  •  Autolyci  Pltaruel  De  Sphtera  Mota,  et  llbri  11 
Ot  Oris  aiqy,  Occam  Stcllarum  lucrrantium:  Aristarcht  Hamll  De 
X'mit*dnem,  or  DUtantii*  Soli*  ac  Lurue;  Hypsiclis  Alexandria 
itlreDe  A*ccn*wnibu, .  Menelal  SpLrHcorum  llbrl  Hi." 
i  Orwea,  ed.  Harles,  iv.  p.  18. 


B.C..  and  precedes  Asclepiades  the  physician,  who 
lived  at  Rome  at  the  beginning  of  the  1st  century  B.o. 

The  statement  that  he  was  "  of  TripoUs  "  is  made, 
not  on  the  authority  of  Suidaa,  as  has  been  erroneously 
said,  but  because  be  is  so  described  in  the  title  of  his 
principal  work.  It  is  probable,  therefore,  that  he  was 
a  native  of  Bithynia,  and  resided  at  Tripolis,  where 
he  wrote  his  work.  Tripolis  is  generally  taken  to  be 
the  city  of  that  name  on  the  Phoenician  coast,  but  it 
may  have  been  a  town  of  the  same  name  in  Lydia,  on 
the  Meander. 

His  chief  work— X^tpui,  in  three  books— treats  of  the 
properties  of  the  sphere  and  ite  sections,  with  the  object 
of  establishing  the  geometrical  principle*  of  spherical 
astronomy.  This  work,  which  is  classical,  is  distinguished 
for  the  order  and  clearness  of  the  exposition  as  well  as  for 
the  rigor  of  its  proofs,  and  has  ever  since  formed  the  basis 
on  wh  ich  the  subject  of  spherical  geometry  has  been  treated. 
It  does  not  contain  any  trace  of  spherical  trigonometry, 
which,  on  the  other  hand,  was  the  special  subject  of  the 
work  having  the  same  title,  and  included  in  the  same  col- 


lection, of  Mcnelaus  of  Alexandria,  who  lived  at  the  end 
of  the  1st  century. 

Montucla  suspected  that  a  great  part  of  the  three  books 
of  Theodosius  must  have  been  known  before  his  time,  and 
that  he  merely  did  with  respect  to  this  branch  of  geometry 
what  Euclid  had  done  with  the  elements,  namely,  he  col- 
lected and  Incorporated  in  his  work  the  different  proposi- 
tions found  before  hia  time  by  astronomers  and  geometers. 
This  conjecture  of  Montucla  has  been  confirmed  by  A.  Nokk 
( Ueber  die  Spharik  de*  Theodotiut,  Karlsruhe,  1847),  by  Hei- 
berg  {LtiterargeachicMUche  Studien  iber  Euklid,  pp.  43  tq., 
Leipsic,  1882),  and  by  Hultach,  from  whose  researches,  and 
especially  owing  to  the  publication  by  the  last  of  the  editio 
princep*  of  Autolycus,  it  is  now  quite  certain  that  as  early 
as  the  middle  of  the  4th  century  B.C.  there  existed  a  Greek 
text-book  on  Spherics  which,  in  its  essential  contents, 
scarcely  deviated  from  the  three  books  of  Theodosius.  He 
most  therefore  be  regarded  as  merely  the  editor,  or  at  most 
the  elaborator  and  expounder,  of  a  doctrine  which  existed 
some  centuries  before  him. 

The  Spheric*  of  Theodosius  was  translated  Into  Arabic  at  the 
bcfjInnlnK  of  the  10th  century,  and  from  the  Arabic  Into  Latin  in 
the  12th  century  by  Plato  of  Ti  voli  (Tiburtlnua).  ThU  translation 
waa  published  In  1518  at  Venice,  but  was  found  so  faulty  by  J. 
Voegellnus  that  be  published  a  new  Latin  version,  together  with 
addition*  from  the  Arabian  commentator*.  Vienna,  1828,  4lo; 
other  Latin  translations  were  published  by  K.  Mauroiycus,  Mes- 
sina, 1558,  fol. :  by  C.  Clavlus,  Rome,  1586,  4 to  ;  and  by  Harrow 
under  the  title,  Theodosli  Sphmrica,  Mtthodo  Sam  IliuMruta  et  Sue- 
rincte  Dcmomtrata,  London,  1675. 4to.  The  Greek  text  was  Unit  pub- 
lished, and  with  it  a  Latin  translation,  by  J.  Pena,  Paris.  155R,4to; 
it  has  been  edited  since  by  Joseph  Hunt,  Oxford,  :"U7,  and  by  E. 
Nlzze,  Berlin,  1852,  but  these  two  editions  are  founded  on  that  of 
Pena.  There  is  also  a  German  translation  by  Nlzze,  Strahmnd. 
1826.  His  two  editions  are  accompanied  with  valuable  notes  and 
an  appendix  containing  additions  from  Vocgellnus  and  others. 

The  two  other  works  of  Theodosius  which  have  come  down  to 
us  have  not  as  yet  been  published  in  the  original.  The  propo- 
sitions, without  demonstrations,  in  the  work  iuitemr  ««1  rvcrwr 
(On  !nu>  and  Night*).  In  two  books,  were  given  by  Dasypodlus,  In 
Greek  and  Latin.  In  MaSpfurriae  iMKtrirur  Propontione*.  Straaburjj. 
1572.  8vo.  A  Latin  version  of  the  complete  work,  with  ancient 
tehoiia  and  figures,  was  given  by  Joseph  Auria.  Rome,  1591. 4to. 
Pappus  has  given  a  pretty  full  commentary  on  the  first  book  of 
this  work  of  Theodosius.  Ills  work  »«,>.  »~*  1  "n  Habita- 
tion*) also  was  published  by  Auria,  Rome,  1588.  It  gives  an  ac- 
count of  how,  for  every  Inhabitant  of  the  earth  from  the  equator 
to  the  pole,  the  starry  Armament  presents  Itself  in  the  course  of 
a  year.  The  propositions  in  It  were  also  given  by  Dasypodius  in 
hU  work  menUoned  above. 


THEOGNIS  op  Megara  was  one  of  the  early 
Greek  elegiac  poets ;  he  probably  flourished  about  the 
middle  of  the  6th  century  B.C.  We  derive  our  knowl- 
edge of  his  life  from  the  poems  that  bear  his  name. 
After  the  fall  of  Theagenes,  who  had  made  himself 
tyrant  of  Megara  about  625,  the  usual  struggles  be- 
tween oligarchy  and  democracy  ensued.  Theognis  was 
a  violent  partisan  of  the  oligarchical  faction  in  his 
native  town,  and  wrote  elegies  in  which  he  gave  ex- 
pression to  the  emotions  roused  in  him  by  the  varying 
phases  of  the  struggle.  He  appears  on  one  occasion 
to  have  lost  his  property  (verse  345)  and  been  driven 
into  exile :  perhaps  it  was  then  that  he  visited 
Sicily,  Eubcca,  and  Sparta  (783  »q.).  In  the  end— if 
we  may  trust  1123*0,. — he  returned  to  Megara,  and 
lived,  at  least  for  a  time,  in  something  like  prosperity. 
The  date  of  his  death  is  unknown.  The  verses  handed 
down  to  us  under  the  name  of  Theognis  amount  in  all 


Digitized  by  Google 


280 


THEOLOGY. 


to  1389.  Not  a  few  of  them  are  ascribed  on  the  evi- 
dence of  the  ancients  to  Tyrtaetis,  Mimnerous,  and 
Solon ;  modern  criticism  has  made  it  probable  that 
two  of  the  longer  elegies  are  from  the  hand  of  Evenus 
(467-496  and  667-686) ;  other  fragments  are  demon- 
strably later  than  Theognis.  It  is  now  generally  ad- 
mitted that  the  Theoanidea  were  pat  together  long 
after  Theognis — possibly  even  as  late  as  the  4th  cen- 
tury b.c— by  some  compiler  who  wished  to  provide  a 
good  collection  of  moral  maxims  for  educational  pur- 
poses. To  separate  the  genuine  fragments  of  Theogr 
nis  from  those  which  were  ascribed  to  him  by  the  rev- 
erence of  a  later  age  is  a  hopeless  task. 

The  collection  is  divided  into  two  books.  The  first,  which 
is  addressed  to  a  youth  called  Cyrnus,  or  Polypmdes,  opens 
with  a  spirited  invocation  of  Apollo  and  Artemis,  along 
with  the  Muses  and  the  Graces  (vv.  1-18);  then  follows  a 
passage  which  has  been  much  discussed  in  connection  with 
the  early  history  of  writing,  recommending  Cyrnus  to  set  a 
seal  upon  the  Author's  verses,  to  prevent  forgers  from  pass- 
ing off  spurious  lines  under  his  name  (see  Jevona,  Hist,  of 
Greek  Lit.,  p.  46t.  With  verse  27  begins  a  aeries  of  coun- 
sels to  Cyrnus.  On  the  whole  they  are  remarkable  neither 
for  loftiiu-as  of  tone  nor  for  poetic  elevation.  Cyrnus  is 
counselled  to  avoid  "  the  bad  "  and  frequent  the  society  of 
"  the  good  "  men — the  terms  "  good  "  and  "  bad  "  being  used 
to  denote  aristocrats  and  democrats,  just  as  *a\Sf  *dyatif 
meant  an  oligarch  in  the  later  days  of  the  Peloponnesian 
War.  Sometimes  the  violence  of  party  feeling  leads  The- 
ognis beyond  all  bounds,  as  when  he  prays  that  he  may 


"  drink  the  black  blood  "  of  his  opponents  (£19 ;  rf.  337-339 
and  361).  One  striking  feature  in  these  elegies  ii  the  con- 
tinual refrain  about  the  evils  of  poverty.  '*  lo  avoid  pov- 
erty one  should  even  throw  oneself  into  the  vasty  deep  or 
from  the  beetling  rocks"  (175-176;  tf.  288  so.,  351  «o„ \od 
649  tq.).  Elsewhere  the  poet  reproaches  Zeus  with  allowing 
evil  men  to  prosper,  and  afflicting  the  good  (373  ».);  be 
also  complains  that  the  punishment  due  to  wicked  men 
often  falls  upon  their  sons  (731  so.).  A  pleasing  feature  b 
the  high  value  which  U  placed  upon  friendship;  one  is  not 
to  part  with  a  friend  lightly  or  upon  some  slight  occasion 
of  displeasure  (323  so.).   At  the  same  time  no  one  knows 


better  than  Theognis  how  quickly  friends  fail  one  in  adver- 
sity (299-300).  Life  has  on  the  whole  few  charms  for  our 
poet :  "  the  best  thing  for  man  is  not  to  be  born  or  look  upon 
the  rays  of  the  swift  sun ;  once  born  it  is  best  for  him  to 
pass  as  soon  as  possible  the  gates  of  death,  and  lie  with  • 
great  barrow  of  earth  above  him."  (425-129).  The  prevail- 
ingly sad  tone  of  the  elegies  is  occasionally  broken  by  a  con- 
vivial note.  "  It  is  shameful,"  says  the  po«t, "  to  be  drunk 
when  others  are  sober,  or  sober  when  others  are  drank" 
(626-627)  ;  "among  the  uproarious  I  am  very  uproarious, 
but  among  the  proper  I  am  the  properest  of  men  "  (313-3141. 
The  only  elegy  which  possesses  any  considerable  poetic 
merit  in  the  first  book  is  that  in  which  Theognis  predicts 
immortality  for  his  young  friend  through  the  fame  awaiting 
his  own  poems.  The  second  book  (1231-1389)  consist*  of  a 
number  of  amatory  elegies  addressed  to  some  young  ft 
of  the  author's.  In  vigor  and  harmony  of  versifa 
they  are  on  the  whole  superior  to  the  first  book ;  bat 
if  not  all  of  them  are  probably  spurious. 
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THE  word  theology 
from  the  Greek  classics.    In  the  Republic  of 


from  a  heathen 
re.    In  the  Rei 
Plato  and  the  Mttaphysict  of  Aristotle  it 


The  word  occurs,  and  in  its  etymological  meaning  of 
in'the8*  "discourse  or  doctrine  concerning  Deity 
classics  ;       and  Divine  things  " — Adyoc  irepi  mil  (hoi  nal 

irtpi  ruv  BttCtv.  Men  who  wrote  about  the 
gods  and  their  doings,  or  who  speculated  about  the 
Divine  in  the  origination  and  operations  of  nature — 
men  like  Homer,  Hesiod,  l'herecydes,  and  Thales, — 
were  called  (ko'Abjot.  But  there  could,  of  course,  be  no 
theological  science  based  on  the  popular  religion  of 
Greece.  Theology  was  only  to  be  found  among  the 
Greeks  in  the  form  of  philosophical  speculation. 
Through  St.  Augustine  wo  know  that  Varro,  "  the 
most  learned  of  the  Romans,'"  distinguished  three 
kinds  of  theology, — the  first  mythical  or  fabulous,  the 
second  physical  or  natural,  and  the  third  civil  or  pop- 
ular. The  mythical  theology  he  censured  as  contain- 
ing many  things  contrary  to  the  dignity  and  nature  of 
immortal  beings  ;  the  natural  theology  he  described  as 
that  which  is  true  but  beyond  the  capacity  of  the  vul- 
gar ;  the  civil  theology  he  considered  to  be  that  which 
it  was  good  for  the  citizens  to  believe — the  received 
religion  of  Rome.  The  general  attitude  of  the  Greek 
and  Roman  mind  to  religion  was  unfavorable  to  the 
cultivation  of  theology.  Religion  being  dissociated  in 
thought  from  truth  could  not  give  rise  to  science. 
The  words  theology  and  theologian  do  not  occur  in 

Scripture,  but  it  was  inevitable  that  they 
fathers       should  be  transplanted  into  Christian  soil. 

Qtikoyof  is  found,  as  a  V.R.  in  the  inscrip- 
tion of  the  Apocalypse — the  Revelation  of  John 
"the  Divine,"  "the  theologian," — and  almost  cer- 
tainly refers  to  his  maintaining  the  Divinity  of  the 
Logos — rifv  roii  Uyov  de6rrn<>l — that  the  teyoe  is  dto\. 
In  the  3d  and  4th  centuries  a  theologian  usually 
meant  one  who  distinguished  himself  in  defending  the 
personality  and  Divinity  of  the  Logos.  It  was  on  this 
ground  that  Athanasius  and  Gregory  Nazianzen  were 
honored  with  the  distinctive  appellation  of  "  theolo- 
gians," The  term  theology  has  not  yet  lost  its  early 
signification  of  "doctrine  concerning  God,"  although 


a  much  wider  meaning  is  more  common.    Theology  in 
its  ordinary  general  acceptation  include*,  as  one  of  its 
divisions,  theology  understood  as  the  treatment  of  the 
problems  which  directly  refer  to  the  being,  attributes, 
and  works  of  God.    The  Introduetio  ad 
Theofoffiam.  and  a  later  form  of  it.  the  JftftJ 
Theologia  Christiana,  composed  by  Abel-  a,.. 
ard  in  the  12th  century,  first  gave  currency 
to  an  acceptation  of  the  word  inclusive  of  all  religion* 

I  truth  or  belief.  Among  later  scholastics  the  com- 
mon designation  for  a  general  compendium  of  rcligiouf 

I  doctrine  was  Summa  Theologia:    Of  such  Svmma 
among  the  most  celebrated  and  characteristic  are  those 
of  Alexander  Hales,  Albertus  Magnus,  and  Thomas 
Aquinas.    The  mediaeval  mystics  deemed  the  essence 
of  theology  to  be  the  immediate  intuition  of  God, 
who,  being  once  in  contact  with  the  soul,  reveals  to  it 
the  truth  of  all  the  principles  of  faith,  and  gives  it  at 
the  same  time  spintual  peace  and  happiness.  Thi» 
view  led  to  a  use  of  the  word  which  waa  . 
prevalent  among  the  Reformers  and  their      after  the 
immediate  successors,— a  subjective  appli-  R*.fof 
cation  which  identified  it  with  what  was  m*»on- 
characteristic  of  the  mind  of  a  true  theologian,  an 
enlightened  and  experienced  homo  renatua.     In  this 
sense  it  was  a  living  practical  acquaintance  with  the 
revelation  of  grace  and  truth  made  by  God  to  man,  a 
"habitus  practicus,"  a  "sapicntia  eminens  practica, 
as  it  was  called.    With  it,  however,  these  earUeT 
Protestant  divines  generally  conjoined  that  objective 
application  ef  the  term  which  was  current  in  later 
scholasticism,  and  this  at  length  wholly  displaced  the 
subjective  acceptation  ;  in  other  words,  theology  came 
to  signify,  not  knowledge  of  a  certain  kind  as  inherent 
in  the  mind  and  operative  in  the  life  of  the  individ- 
ual, but  knowledge  in  itself,  a  body  of  systematized 
truth,  a  science.   Theology,  thus  understood,  may  be 
viewed,  discussed,  and  applied  in  a  variety  of  ways,  so 
as  to  give  rise  to  certain  kinds  or  species  of  theology. 
In  the  17th  century  the  necessity  for  specialisation  of 
this  sort  began,  from  the  operation  of  several  causes, 
to  be  widely  and  strongly  felt,  and  it  became  usual  for 
divines  to  indicate  by  the  titles  of  their  theological 
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gy-tems  the  point  of  view  and  mode  of  treatment 
adopted.  An  adjective  added  to  the  term  "theolo- 
gia  '  served  their  purpose.  Of  adjectives  thus  em- 
ployed in  the  17th  and  early  part  of  the  18th  century, 
the  following  may  be  mentioned  as  either  frequently 
used  or  of  some  intrinsic  interest :  theoretics.,  prac- 
tica,  didactics,  elenctica,  polemics,  irenica,  pacifies, 
positiva,  comparativa,  dogmatics,  theoretico-practica, 
dtdacuco-elenctica,  etc 

The  extension  given  to  the  significstion  of  the  term 
thetlogy  wss  for  s  very  lengthened  period  almost 
uniTersally  restricted  to  the  knowledge  derivable  from 
the  Scriptures,  the  systematic  exhibition  of  revealed 
truth,  the  science  of  Christian  faith  and  life.  It  is 
-nil  thus,  perhsps,  that  the  word  is  most  commonly 
understood.  Two  things,  however,  have  naturally 
ouggested  the  employment  of  it  in  a  wider  manner. 

First,  there  was  the  rise  and  development 
of  a  theology  not  based  on  revelation. — 
the  rise  and  development  of  what  is  called 
natural  theology.  The  Greeks  and  Romans 
could  not  distinguish  between  nature  and  revelation, 
reason  and  faith,  because  ignorant  of  revelation  and 
f*ith  in  their  distinctive  Christian  sense.     In  the 
puristic  and  scholastic  ages  of  the  church,  and  for 
some  Ume  after  the  Reformation,  men  were  not  in 
general  prepared  to  admit  that  there  was  a  knowledge 
of  God  and  of  His  attributes  and  of  his  relations  to 
the  world  which  might  be  the  object  of  a  science  dis- 
tinct from  and  independent  of  revelation.    Yet  the 
mofit  learned  and  thoughtful  even  of  the  scholastic 
divines  recognized  in  some  measure  that  such  was  the 
-ax',  and  could  hardly,  indeed,  do  otherwise  after  they 
had  become  acquainted  with  the  contributions  which 
Greek,  Jewish,  and  Arabian  philosophers  had  made 
'  the  defence  and  elaboration  of  the  doctrine  concern- 
ing God.    The  separation  of  natural  and  revealed 
theology  was  virtually  the  work  of  the  scholastics. 
The  Theologia  Naturalis  live  Liber  Creaturarum  of 
the  Spanish  physician,  Raymond  de  Sebonde,  who 
taught  theology  in  the  university  of  Toulouse  during 
the  earlier  part  of  the  15th  century,  was,  perhaps,  the 
first  work  which,  proceeding  on  the  principle  that  God 
has  given  us  two  books,  the  book  of  nature  and  the 
book  of  Scripture,  confined  itself  to  the  interpretation 
of  the  former,  merely  indicating  the  mutual  relations 
of  natural  and  revealed  religion.    A  conviction  of  the 
truth  of  the  distinction  which  he  so  clearly  appre- 
hended gradually  spread  ;  more  and  more  importance 
came  to  |>e  attached  to  it.   The  deists  proceeded  on 
it,  and  tried  to  exalt  natural  theology  at  the  expense 
of  all  theology  professedly  based  on  revelation,  by 
representing  the  former  as  the  truth  of  which  the 
Utter  was  the  perversion.    The  wisest  of  their  oppo- 
nents, and  thoughtful  Christian  writers  in  general — 
the  adherents  of  the  moderate  and  rational  theology 
of  tae  17th  and  18th  centuries — strove,  on  the  other 
hand,  to  show  that  natural  theology  was  presupposed 
by  revelation  and  should  carry  the  mind  onwards  to 
the  acceptance  of  revelation.   Thus  natural  theology 
came  into  reputation,  notwithstanding  the  opposition 
of  those  who  have  denied  its  existence  and  contended 
that  the  reason  of  itself  can  teach  us  absolutely 
_  about  God  or  our  duties  towards  Him.  The 
recognition  of  natural  theology  contributed 
to  awaken  an  interest  in  the  various  relig- 
•"fi-.iofy.     ions  of  the  world,  and  thus  led  to  the  sec- 
ond circumstance  referred  to,  namely,  the 
rise  of  what  may  be  called  comparative  theology, 
although  it  has  hitherto  been  more  generally  desig- 
nated the  science  of  religions.    It  can  be  shown  to 
have  originated  in  the  attempts  made  to  prove  that 
the  principles  of  natural  theology  were  to  be  found  in 
7>  re''?'ons-     In  Bishop  Steuco  of  Kisami's  De 
i  ermniPhilotophia,  published  in  1540,  and  in  Lord 
Herbert  of  Cherbury's  De  Religione  Gentium,  pub- 
■>*ned  in  1663,  we  have  two  of  the  earliest  and  most 
of  the  kind.    From  that  time 


1  to  the  present  the  study  of  religions  has  proceeded  at 
j  varying  rates  of  progress,  but  without  interruption. 
Important  results  have  been  obtained,  and  especially 
this  result,  the  ascertainment,  to  the  satisfaction  of  all 
competent  judges,  of  a  right  method  of  investigation, 
— the  establishment,  as  the  true  mode  of  study,  of  the 
comparative  method.  As  we  have  a  right  to  speak  of 
comparative  anatomy  and  comparative  philology,  so 
have  we  a  right  to  speak  of  comparative  theology. 
The  inference  from  the  preceding  remarks  is  obvious. 
If  there  be  a  natural  theology  and  a  comparative 
theology,  it  is  a  mistake  to  identify  theology  per  se 
with  Christian  theology.  The  word  Christian  is.  in 
this  case,  a  real  and  great  restriction  of  the  significa- 
tion of  the  word  theology,  and  Christian  theology  is 
not  the  only  kind  of  theology.  The  proper  procedure 
is  to  give  to  theology  a  general  and  comprehensive 
meaning,  which  can  be  limited  and  specialized,  when 
requisite,  by  adjectives  like  "natural"  or  "Chris- 
tian." 

What,  then,  is  the  general  signification  which  we 
should  give  to  the  term  ?  There  is  room 
for  difference  of  opinion,  and  especially  as  J"^."^.* 
to  whether  God  or  religion  should  be  of  religion 
regarded  as  the  object  of  the  science.  Is 
theology  the  science  which  treats  of  God  1 trlue  ofGod7 
or  is  it  the  science  which  treats  of  religion?  The 
latter  view  is  now,  perhaps,  the  more  current.  In 
addition  to  intrinsic  reason,  the  critical  and  skeptical 
spirit  of  the  time  is  in  its  favor.  Many  speak  of 
theology  as  a  science  of  religion  because  they  disbe- 
lieve that  there  is  any  knowledge  of  God  to  be  attained. 
Dr.  Martineau,  in  his  lecture  on  Ideal  Subttitute*  for 
God,  protests  against  this  tendency,  and  contends  that 
the  older  view  of  theology,  as  the  doctrine  or  rational 
apprehension  of  God,  ought  not  to  be  abandoned, 
seeing  that  the  new  "  science  of  religions,"  uc,  "  the 
systematic  knowledge  of  what  men  have  believed  and 
felt  on  things  sacred  to  them,"  can  be  no  proper  sub- 
stitute for  the  old  "  theology. "  We  may  admit,  how- 
ever, that  the  protest  is  essentially  true, — that  a 
knowledge  of  man's  religious  opinions,  emotions,  and 
actions  can  never  supply  the  place  of  a  knowledge  of 
God,  that,  when  from  religion  its  objective  basis,  the 
reality  and  apprehensibility  of  God,  is  taken  away, 
the  study  of  it  can  have  merely  the  psychological 
interest  which  belongs  to  mental  disease  and  illusions, — 
and  yet  prefer  the  definition  of  theology  as  "  the 
!  science  of  religion  "  to  its  definition  as  "  the  doctrine 
'  of  God"  The  latter  seems  much  too  narrow.  Even 
Christian  dogmatics  is  about  as  much  occupied  with 
man  as  with  God.  The  doctrines  of  sin  and  of  the 
church,  for  example,  are  not  doctrines  regarding  God. 
Then,  although  the  new  "  science  of  religions  is  not 
a  substitute  for  the  old  "  theology,"  it  is  still  a  science 
or  at  least  a  very  interesting  and  important  branch  of 
knowledge,  which  yet  cannot  be  brought  under  the 
definition  of  theology  approved  by  Dr.  Martineau,— 
the  definition  immediately  yielded  by  the  etymology 
of  the  term.  The  science  of  religion  is  a  very  differ- 
ent thing  from  the  "  science  of  religions."  It  is  far 
more  comprehensive.  The  "science  of  religions  "  is 
but  one  of  the  latest  offshoots  of  the  Bciencc  of  religion ; 
the  old  theology  is  its  main  trunk  or  stem.  Theology, 
when  viewed  as  the  science  of  religion,  has  not  to  do 
1  merely  with  the  religious  consciousness  and  its  states. 
I  It  must  aim  at  the  complete  comprehension  of  religion 
and,  unless  religion  be  a  delusion  and  disease,  this  can 
I  never  be  attained  by  treating  religion  merely  as  a  sub- 
jective or  psychological  process  to  which  there  are  no 
j  corresponding  objective  realities  manifested  either 
j  through  nature  or  revelation.  We  have  no  right  to 
,  assume  that  it  is  thus  without  a  real  and  rational 
foundation  in  fact ;  on  the  contrary,  we  are  bound  to 
inquire  whether  it  has  external  grounds  and  real 
objects  or  not,  and,  if  it  have  them,  what  they  are. 
We  must  endeavor  to  ascertain  and  expound  its  ob- 
jective grounds  as  well  as  its  subjective 
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Thus  the  definition  of  theology  as  the  science 
of  religion  in  no  way  excludes  what  is  implied 
in  the  definition  of  it  as  the  science  conversant  about 
Ood  and  Divine  things.  It  includes  more  than  the 
latter  definition,  but  does  not  exclude  anything  con- 
tained therein. 
The  definition  of  theology  as  the  science  of  religion 

has  been  objected  to  by  Dr.  Charles  Hodge 
objection!  on  two  grounds : 1  first,  that  the  word 
mer  dcflui-  religion  is  ambiguous,  having  both  an 
tlonmet     objective  sense  and  a  subjective  sense,  and 

that  its  etymology  is  doubtful ;  and,  second, 
that  to  define  theology  as  the  science  of  religion 
"  makes  theology  entirely  independent  of  the  Bible. 
For,  as  moral  philosophy  is  the  analysis  of  our  moral 
nature  and  the  conclusions  to  which  that  analysis 
|eadsl  so  theology  becomes  the  analysis  of  our  religious 
consciousness  together  with  the  truths  which  that 
analysis  evolves.  As  to  the  first  objection,  the  word 
religion  has,  it  is  true,  more  significations  than  one, 
and  consequently  may  be  ambiguously  used,  but  in  point 
of  fact  it  is  not  so  used  in  the  definition  in  question, 
in  which  religion  is  understood  in  its  generic  meaning, 
and  as  inclusive  both  of  subjective  and  of  objective 
religion.  Theology  has  to  treat  of  both,  and  if  it 
treat  of  them  aright  it  will  not  confound  them.  "  The 
etymology  of  the  word  religion  is  doubtful."  Very 
true.  But  is  no  word  to  be  employed  in  a  definition  if 
its  etymology  be  doubtful  ?  That  would  be  an  ex- 
tremely hard  law.  In  definition  we  have  only  to  do 
with  the  actual  meaning  of  terms ;  we  have  nothing 
to  do  with  their  origin  or  history.  As  to  the  second 
objection,  it  has  to  be  remarked  that  the  definition 
does  not  make  theology  entirely  independent  of  the 
Bible.  It  does  not  make  Biblical  theology  in  any 
degree  independent  of  the  Bible.  It  does  not  imply 
that  the  Bible  is  not  the  sole  perfect  standard  by 
which  truth  and  error,  health  ana  disease,  are  to  be 
separated  in  the  religious  consciousness  of  individuals 
and  the  religious  history  of  the  race.  It  only  implies 
that  all  religious  phenomena  whatever  are  to  be  studied 
by  the  theologian,  just  as  moral  philosophy  cannot 
leave  any  moral  phenomena  unstudied.  Moral  phi- 
losophy, in  treating  of  vice  as  well  as  of  virtue,  does 
not  thereby  equalize  vice  and  virtue ;  and  no  more 
does  comparative  theology,  when  it  treats  both  of 
Christianity  and  heathendom,  assume  that  the  former 
has  no  superiority  over  the  latter.  It  is  merely  a  part 
of  the  task  of  moral  philosophy  to  analyze  the  moral 
consciousness  ;  it  is  an  equally  essential  part  thereof 
to  inquire  into  the  foundation  of  rectitude,  and  to 
determine  objective  moral  distinctions  and  relations. 
In  like  manner  theology  has  much  more  to  do  than 
merely  to  analyse  tho  religious  consciousness  ;  it  has 
also  to  treat  of  the  grounds  and  objects  of  religion.  | 
If  some  reduce  it  to  a  mere  analysis  of  the  religious 
consciousness,  and  overlook  or  deny  that  there  is  an 
objective  religious  revelation  in  nature  and  Scripture 
as  well  as  a  religious  susceptibility  in  the  mind  of  man, 
this  is  no  logical  consequence  of  the  statement  that 
theology  is  the  science  of  religion.  There  needs,  per- 
haps, no  other  proof  that  the  definition  to  which  Dr. 
Hodge  objects  is  of  some  use  than  to  consider  for  a 
moment  his  own  definition.  "  Theology  is  the  science 
concerned  with  the  facts  and  the  principles  of  the 
Bible. ' 1  Is  theology,  then,  not  concerned  with  the  facts 
and  principles  of  the  physical  world,  the  human  mind, 
and  history,  so  far  as  these  are  disclosures  of  God's 
nature  and  ways  ?  How  can  theology  start  from  the 
Bible  when  it  needs  to  be  proved  that  there  is  a  revela- 
tion from  God  in  the  Bible?   And  how  can  this  be 

E roved  unless  it  is  known  from  other  sources  than  the 
lible  that  there  is  a  God  ?  If  there  be  such  sources, 
theology  must  have  to  do  with  them  ;  it  can  have  no 
right  to  neglect  anything  by  which  God  may  be  known 
or  by  which  light  may  be  thrown  on  the  relations 
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between  God  and  man.  It  is  a  service  to  theology  to 
to  define  it  as  to  leave  no  room  for  asserting  that  it  is 
only  conversant  with  the  Bible. 

Theology,  then,  is  the  science  of  religion.  What 
does  this  definition  imply  as  to  the  relation 
of  theology  to  religion  ?     It  implies,  first,  Relation  o< 
that  theology  presupposes  and  is  preceded  "ggj 
by  religion.   This  is  but  an  instance  of  the 
general  truth  that  experience  must  precede  science, 
and  that  science  must  be  founded  on  experience.  The 
implicit  use  of  principles  is  always  prior  to  their 
explicit  development    Speech  is  a  great  deal  older 
than  grammar ;  men  reasoned  long  before  Aristotle 
taught  them  how  they  reasoned ;  and  just  as  there 
must  be  speech  before  grammar,  and  reasoning  before 
logic,  so  must  there  be  religion  before  theology.  Sec- 
ondly, that  theology  is  the  science  of  religion  implies 
that  theology  must  not  only  succeed  religion,  but 
must  evolve  out  of  it  a  system  of  truth  entitled  to  be 
called  a  science.    Science  is  knowledge  in  its  complete 
est,  highest,  and  purest  form.    Theology,  therefore, 
by  claiming  to  be  the  science  of  religion,  professes  to 
be  the  exhibition  of  religious  facta  and  principles  in 
their  most  general  and  precise  shape,  in  their  internal 
relationship  to  one  another,  in  thetr  organic  unity 
and   systematic  independence.    The  principles  of 
causality  and  of  unity  in  the  human  mind  impel  it  to 
seek  law  and  order,  explanation  and  connection,  as 
regards  the  phenomena  of  religion  no  less  than  any 
other  species  of  phenomena ;  they  impel  it,  in  other 
words,  to  perfect  its  knowledge  of  these  phenomena, 
and  can  allow  it  no  rest  until  it  has  attained  to  the 
system  and  science  of  them.    Theology  is  the  scientific 
system  of  them,  and  as  such  is  a  necessity  to  the 
thoughtful  religious  mind.    It  is  no  accident  that  in 
i- very  age  and  nation  thoughtful  men  have  reflected 
on  their  religious  convictions,  and  sought  to  trace  them 
to  their  grounds,  and  to  harmonize  and  systematiie 
them,  or  that  the  Christian  church  has  anxiously 
studied  and  debated  for  centuries  problems  concerninr 
God,  Christ,  sin,  salvation,  etc., — no  accident  bat  the 
necessary  consequence  of  those  fixed  laws  of  human 
nature  by  which  man  ever  seeks,  once  that  his  intel- 
lect has  been  truly  awakened,  to  define  and  complete 
his  knowledge.  Conscious  that  his  religious  experience, 
however  vivid,  involves  much  which  requires  to  be 
cleared  up;  perceiving  that  the  religious  history  of 
his  race  presents  many  apparently  contradictory  facts, 
many  perplexing  problems  ;  aware  that  the  Bible  is 
no  more  a  system  of  theology  than  nature  is  a  system 
of  mechanics  or  chemistry, — man  cannot,  as  a  rational 
being,  do  otherwise  than  endeavor  by  the  investiga- 
tion of  the  whole  phenomena  of  the  case  to  verify, 
analyze,  combine,  and  co-ordinate  his  notions  as  to 
spiritual  things,  so  as  to  work  them  up  into  a  com- 
prehensive, consistent,  firmly  established,  adequately 
certified,  naturally    organized    whole,   a  scientific 
system. 

But  how  may  man  hope  to  succeed  in  his  efforte  to 
arrive  at  a  scientific  understanding  of  his  religion? 
beliefs,  feelings,  and  practices?  How  may  he  educe 
and  elaborate  from  the  phenomena  of  religion  a  sys- 
tem of  theology  entitled  to  be  called  science  ?  Only 
it  is  obvious,  by  following  a  truly  scientific  method. 
What  then  is  a  truly  scientific  method  in  theology? 
And  what  is  implied  in  following  it?  To  these  ques- 
tions a  comprehensive,  although  necessarily  brief, 
answer  must  now  be  given. 

A  right  method  in  theology,  as  in  all  other  sciences, 
is  such  a  use  of  reason  on  appropriate 
facts  as  will  best  attain  truth.  It  implies,  ^'^fn 
therefore,  as  an  essential  condition,  a  right  "tLviwry. 
relation  of  reason  to  religious  truth  or  fact, 
and  to  the  evidence  for  it.  What  the  right  relation  is 
may,  perhaps,  be  defined  with  substantial  accuracy  in 
the  following  propositions.  ( 1 )  Religious  truth,  like 
all  other  truth,  is  "above  reason"  in  the  sense  of 
being  not  created  by  but  manifested  to  reason,  bu!  ia 
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not  "above  reason  "  in  any  special  sense  which  with- 
draws it  from  the  cognizance  of  reason. 
ReiifioM  The  truths  of  all  science  are  the  discov- 
^eaot  eries  but  not  the  creations  of  science, 
mML  and  they  have  been  discovered  because 
they  existed,  because  they  are  the  equiva- 
lents of  a  reality  which  is  independent  of  science. 
Id  regard  alike  to  mathematical,  physical,  mental, 
unl  religious  truth,  reason  has  only  power  to  seek  it, 
and  to  nod  or  to  miss  it ;  it  has  no  power  to  make  it  or 
right  over  it,  but  must  accept  it  as  something  pre- 
sented or  given  to  it,  and  to  which  it  is  bound  to  do 
homage  and  yield  submission.     In  this 


sense  all  truth 

u  above  reason,  and  revealed  to  reason.    In  this  sense 
reason  stands  to  religious  truth  in  the  same  relation  as 
to  physical  truth,  and  to  Christian  truth  in  the  same 
relatioD  as  to  the  truth  in  natural  religion.  Reason 
is  simply  the  instrument  or  faculty  of  apprehend- 
ing the  truth  manifested  or  revealed  to  it,  and  it 
can  in  no  case  apprehend  truth  without  the  aid  of  the 
appropriate  manifestation  or  revelation.  Unless  Christ 
had  lived  and  taught,  reason  could  never  have  known 
His  character  and  doctrine ;  but  no  more  could  it 
have  known  Dante  and  his  Divina  CommetUa,  Shake- 
speare and  his  creations,  Napoleon  and  his  achieve- 
ments, unless  these  men  had  appeared  in  the  world 
and  accomplished  in  it  their  work.    Without  Christ 
the  truth  in  Christ  could  not  be  known,  but,  Christ 
being  given,  that  truth  comes  under  the  cognizance 
of  reason,  ceases  to  be  in  any  special  sense  above 
reason  and  affords  to  reason  material  for  science.  By 
truths  above  reason  are  sometimes  meant  truths 
which  cannot  be  fully  apprehended  by  reason.  Such 
troths,  are,  however,  in  no  way  peculiar  to  religion. 
Id  all  regions  and  directions  reason  finds  that  its 
range  of  vision  is  limited,  and  that  its  knowledge 
and  science  are  bounded  by  nescience  and  mystery. 
Truths  of  special  revelation  are  sometimes  represented 
as  above  reason  in  the  sense  that  reason  can  have  no 
other  evidence  for  them  than  that  of  testimony  and 
external  authority.    But  what  truths  of  Scripture 
have  thus  been  revealed  to  reveal  nothing,  and  are 
thus  devoid  of  intrinsic  light,  of  natural  affinity  to 


i,  of  self-evidencing  power?  If  there  be  any 
such,  it  must  be  admitted  that  they  cannot  in  them- 
selves fall  within  the  province  of  science,  although 
the  testimony  and  assent  to  them  may.  Where 
reason  stops  science  must  end.  (2)  Reason  in  its  in- 
vestigation of  religion  must  be  completely 
a£t£  free,  i.e.t  subject  to  no  other  laws  than 
fr««.  those  which  are  inherent  in  its  own  con- 
stitution. In  regard  to  most  sciences  there 
is  no  need  to  insist  that  the  method  of  science  is  one 
in  which  reason  is  free,  because  all  who  oocupy  them- 
selves with  these  sciences  acknowledge  it  But  in 
regard  to  theology  it  is  otherwise.  All  who  call  them- 
selves theologians  are  by  no  means  disposed  to  admit 
that  reason,  in  its  search  for  religious  truth  and  in  its 
efforts  to  construct  theological  science,  must  be  abso- 
lutely free ;  on  the  contrary,  many  of  them  hold  that 
the  church  or  the  Bible,  tradition  or  the  common 
sense  of  humanity,  must  be  allowed  to  have  a  co- 
ordinate or  even  superior  jurisdiction.  The  proposi- 
tion laid  down  implies  that,  if  any  view  of  this 
kind  be  true,  theology  is  essentially  different  from 
science,  and  it  is  vain  to  speak  of  scientific  method  in 
theology.  It  implies  that  all  claims  to  religious  au- 
thority must  be  based  on  and  conformed  to  reason, 
and  that  all  the  deliverances  of  every  professedly 
religious  authority  must  be  submitted  without  reserve 
or  restriction  to  the  reason  of  the  theologian  before  he 
a  scientific  use  of  them.  This  leads  us  to 
another  proposition.  (3)  The  only  ascertain- 
able  limits  of  reason  in  the  investigation  of 
luown  religious  truth,  as  of  other  truth,  are  those 
Urn.         which  are  inherent  in  its  own  constitution  ; 

and  in  the  search  of  religious  truth,  as  of 
all  other  truth,  reason  ought  to  go  as  far  as  it  can  go 


without  violation  of  the  laws  of  its  own  constitution. 
Reason  has  its  limits  in  its  own  laws.  It  is  the  busi- 
ness of  psychology  and  logic  to  discover  what  these 
laws  are.  When  they  are  known  the  powers  of 
reason  are  known,  because  reason  can  never  claim  to 
be  irrational.  It  is  useless,  however,  to  attempt 
to  mark  off  the  external  or  objective  boundaries 
of  rational  research.  Human  inquiry  has  no  doubt, 
external  boundaries  beyond  which  it  will  never 
pass,  but  all  apparent  boundaries  of  this  kind  recede 
as  they  are  approached.  There  is  even  absurdity, 
self-contradiction,  in  the  very  attempt  to  draw  any 
line  separating  the  knowable  from  the  unknowable. 
To  know  it  one  must  have  already  done  what  we 
affirm  to  be  impossible,— known  the  unknowable. 
We  cannot  draw  a  boundary  unless  we  see  over  it. 
Reason  cannot  investigate  too  deeply  any  matter  what- 
ever, cannot  possibly  go  too  far,  so  long  as  it  re- 
mains reason.  Its  own  laws,  the  laws  of  evidence 
and  of  inference,  are  the  only  discoverable 
of  its  lawgiver's  44  thus  far.  When  it  violates 
of  these  laws  it  has  gone  too  far,  but  only  then,  an 
then  simply  because  it  has  ceased  to  be  rational.  As 
long  as  it  conforms  to  them  the  farther  it  goes  the 
better.  All  this  holds  good  not  less  in  regard  to  re- 
ligion than  to  any  other  object  of  investigation,  and  is 
an  essential  condition  of  the  possibility  of 
religious  science.  (4)  In  the  study  of  relig- 
ion, as  in  every  other  department  of  study, 
reason  should  admit  nothing  as  true  with- 
out sufficient  evidence,  while  rejecting  nothing  suffi- 
ciently proved  by  evidence  of  any  kind  although  it 
cannot  be  proved  by  evidence  of  another  kind,  or 
although  it  may  be  imperfectly  understood  or  have 
unsolved  difficulties  connected  with  it  Theology  is 
sometimes  said  to  be  a  doctrine  or  science  of  belief  or 
faith  (a  44Glaubenslehre").  Not  a  few,  howeverj  of 
those  who  say  so  regard  belief  or  faith  as  essentially 
inclusive  of  reason,  in  the  form  of  an  immediate  ap- 
prehension of  primary  truth  or  self-evident  fact;  in 
which  case  theology  is  only  a  Glaubenslehre  in  common 
with  other  sciences,  and  belief  or  faith  is  in  no  special 
mode  or  measure  its  foundation.  But,  whenever  by 
belief  or  faith  is  meant  mere  belief  or  faith,  a  belief  or 
faith  independent  of  and  unconformed  to  reason,  the 
apprehension  and  appreciation  of  truth, — to  affirm 
that  theology  is  based  on  such  belief  or  faith  is  to 
represent  it  as  so  unlike  every  other  science  that  it 
clearly  cannot  be  a  science  at  all.  For  all  belief  or 
faith  we  are  bound  to  have  real  evidence,  and  enough 
of  it  But  we  have  no  right  to  reject  any  real  evi- 
dence because  there  is  not  more  or  because  there  is  not 
evidence  of  some  other  kind, — no  right  to  neglect  to 
follow  any  light  there  is  because  it  may  be  dun,  and 
much  around  it  may  be  dark. —  no  more  right  to  re- 
fuse to  accept  any  well-established  conclusion  as  to 
God  and  religion  because  there  is  great  uncertainty  as 
to  the  essence  of  religion,  and  because  God  in  His  ab- 
soluteness and  infinity  immeasurably  transcends  our 
highest  thoughts,  than  we  have  to  ignore  or  contest 
the  conclusions  of  physical  science  because  we  cannot 
tell  what  matter  is,  and  because  we  find  that  every 
hypothesis  as  to  its  nature  brings  with  it  many  doubts 
ana  difficulties. 

The  foregoing  conditions  are  perhaps  the  most 
general  and  fundamental  of  those  to  which 
reason  must  conform  if  it  would  originate  '^^l,^ 
and  follow  a  scientific  method  in  theology.  truth. 
The  next  question  which  demands  an 
answer  is,  Whence  are  the  data  to  be  derived  on  which 
reason  must  operate  in  religious  apprehension  and 
theological  investigation?  What  are  the  sources  of 
religious  truth  ?  Reason  has  not  the  truth  in  itself, 
but  in  order  to  possess  it  must  find  it  As  the  eye  has 
not  physical  light  within  itself,  but  merely  80  corre- 
sponds to  it  as  to  apprehend  it,  not  otherwise  is  it 
with  reason  and  intellectual  light  By  sources  of  re- 
ligious truth  can  only  be  meant  the  media  through 
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which  God  manifests  Himself.— the  ways  by  which  He 
makes  Himself  known ;  and  the  physical  world .  finite 
minds,  human  history,  Scripture,  and  the  Uttimonium 
Spirit n*  Sitncti  may  all  be  maintained  to  be  such 
sources.  The  atheist  and  the  agnostic  will  not  allow 
that  there  are  any  sources  of  religious  truth  ;  the  deist 
and  the  rationalist  will  only  admit  the  claims  of  gen- 
eral revelation,  the  exclusive  Biblicist  only  of  Scripture : 
and  the  mystic  will  trust  chiefly  to  special  spiritual 
illumination ;  while  the  theologian  of  broader  view 
will  hold  that  all  the  ways  indicated  are  sources,  see- 
ing that  in  and  through  them  all  knowledge  and  ex- 
perience as  to  God  and  religion  may  be  acquired,  and 
must  contend  thai  in  the  studv  of  theology  none  of 
them  is  to  be  ignored  or  excluded,  underestimated  or 
overestimated,  Dut  all  are  to  be  duly  considered,  and 
the  information  supplied  by  each  to  be  taken  in  con- 
nection with  that  supplied  by  the  rest  The  sources 
are  distinct,  but  not  isolated.  The  light  from  each 
combines  and  harmonizes  with  the  light  from  all  the 
others.  The  revelation  of  God  in  nature  is  presupposed 
by  that  in  Scripture,  and  Scripture  contributes  to 
unveil  the  spiritual  significance  of  nature.  Without 
the  light  which  the  human  mind  supplies  there  can 
be  no  illumination  from  any  other  source,  and  yet  all 
the  light  of  the  human  mind  is  gained  in  connection 
with  the  light  from  external  sources.  History  gradu- 
ally evolves  the  significance  of  nature,  mind,  and 
Scripture,  yet  cannot  be  understood  if  dissevered  from 
the  creation  in  which  it  is  placed,  from  the  mind  of 
man  in  the  principles  and  faculties  of  which  it  is 
rooted,  or  from  Scripture  as  the  record  of  the  develop- 
ment of  a  plan  of  redemption  which  gives  unity  and 
meaning  to  the  whole  historical  movement.  However 
deep  and  full  a  source  of  religious  truth  the  Bible 
may  be,  it  is  neither  independent  of  other  sources  nor 
a  substitute  for  them  ;  on  the  contrary,  while  casting 
light  on  them  all  it  likewise  receives  light  from  them 
ail.  The  living  apprehension  of  spiritual  realities  pre- 
supposes a  discernment  which  the  Divine  Spirit  alone 
can  give ;  yet  that  Spirit,  according  to  the  testimony 
of  Scripture,  speaks  not  of  Himself,  but  only  in  con- 
formity with  what  has  already  been  uttered  by  the 
Father  and  the  Son.  It  would  obviously  neither  be 
consistent  with  the  scope  nor  possible  within  the  limits 
of  an  article  like  the  present  to  determine  the  distinc- 
tive features,  natural  spheres,  and  various  relation- 
ships of  the  media  of  revelation  or  sources  of  religious 
truth,  but  a  sufficiently  thorough  investigation  having 
this  aim  may  safely  be  pronounced  to  be  one  of  the 
chief  desiderata  ot  theological  science. 
The  process  of  theological  method  itself  has  next  to 
be  considered.  Its  first  step  is  the  ascer- 
th^cSicmi  tainment  of  the  relevant  facts.  But  these 
method.  are  all  the  facts  of  nature  and  history,  all 
the  truths  of  Scripture,  and  all  the  phases 
of  religion.  The  various  departments  of  theology  are 
based  on  and  inclusive  of  various  orders  of  these  facts, 
and  each  order  of  facts  must  be  ascertained  and  dealt 
with  in  appropriate  special  ways.  Thus 
of  natural  tnc  relevant  data  of  natural  theology  are 
theology;  all  the  works  of  God  in  nature  and  provi- 
dence, all  the  phenomena  and  laws  of 
matter,  mind,  and  history, — and  these  can  only  be 
thoroughly  ascertained  by  the  special  sciences.  The 
surest  and  most  adequate  knowledge  of  them  is 
knowledge  in  the  form  called  scientific,  and  therefore 
in  this  form  the  theologian  must  seek  to  know  them. 
The  sciences  which  deal  with  nature,  mind,  and  his- 
tory hold  the  same  position  towards  natural  theology 
which  the  disciplines  that  treat  of  the  composition, 
genuineness,  authenticity,  text,  development,  etc,  of 
the  Scriptures  do  towards  Biblical  theology.  They 
inform  us,  as  it  were,  what  is  the  true  text  and  literal 
interpretation  of  the  book  of  creation.  Their  conclu- 
sions are  the  premisses,  or  at  least  the  data,  of  the 
scientific  natural  theologian.  All  reasonings  of  his 
which  disregard  these  data  are  ip$o  facto  condemned. 


A  conflict  between  the  results  of  these  sciences  and  the 
findings  of  natural  theology  is  inconceivable  It  would 
be  a  conflict  between  the  data  and  conclusions  of 
natural  theology',  and  so  equivalent  for  natural  theol- 
ogy to  self-contradiction.  Then,  the  data  of 


Biblical  theology  are  all  the  wonis  contained 
in  the  Bible  viewed  in  their  appropriate 


positions  aud  historical  connections,  and  what  these  ire 
and  signify  can  only  be  ascertained  by  the  processes  of 
historical  criticism  and  of  hermeneutics.  Biblical  the- 
ology is  the  delineation  of  a  section  of  the  history  of 
religious  ideas, — that  section  of  which  the  traces  and 
records  remain  in  the  Bible.  But  the  Bible  compre- 
hends many  strata  of  writing,  deposited  at  different 
times,  and  collocated  aud  connected  in  various  ways,  and 
the  history  of  its  composition,  the  age  and  succession 
of  its  parts,  must  be  ascertained  before  we  can  exhibit 
the  history  of  its  contents,  the  course  of  the  evolu- 
tion of  its  ideas.  If  the  theories  of  recent  critics  as 
!  to  the  formation  and  relationship  of  the  component 
portions  of  the  Old  Testament  be  true,  the  view  taken 
of  the  development  of  Old  Testament  theology  mart 
be  very  different  from  that  formed  on  the  supposition 
that  the  traditional  theory  is  correct.  Ana  which 
theory  is  correct  is  a  question  of  fact  which  can  only 
be  decided  by  dispassionate  and  thorough  critico-his- 
torical  investigation.  So  false  readings  must  be  dis- 
tinguished from  true,  erroneous  translations  from 
correct,  and  appropriate  from  inappropriate  interpre- 
tations, which  presupposes  an  adequate  measure  of 
linguistic,  grammatical,  and  ezegetical  knowledge  and 
skill.  The  religion  of  the  Bible,  however,  is  but  one 
of  a  multitude  of  religions  which  have  left  traces  of 
themselves  in  documents,  monuments,  rites,  creeds, 
customs,  institutions,  individual  lives,  social  changes, 
etc ;  and  there  is  a  theological  discipline— compara- 
tive theology— which  undertakes  to  disclose 
the  spirit,  delineate  the  character,  trace 
the  development^  and  exhibit  the  relations  Jie^p 
of  all  religions  with  the  utmost  attainable 
exactitude.  Obviously  the  mass  of  data  which  this 
science  has  to  collect,  sift,  and  interpret  is  enormous. 
They  can  only  be  brought  to  light  and  set  in  their 
natural  relationships  by  the  labors  of  hosts  of  special- 
ists of  all  kinds.  That  hypotheses  in  this  domain  wiD 
for  long  arise  and  vanish  with  disappointing  rapidity 
is  only  what  is  to  be  expected  from  its  vast  extent, 
the  amount  of  its  buried  wealth,  the  gradual  and 
fragmentary  way  in  which  its  contents  must  be  disin- 
terred, the  losses  and  changes  which  have  occurred  in 
the  course  of  time,  and  the  constant  suggestion  of 
fresh  interpretations  of  ancient  texts  and  new  solutions 
of  old  problems  which  must  come  from  unceasine 
discovery.  Some  theological  disciplines,  it  must  ako 
be  observed,  presuppose  others,  and  have  consequently 
among  their  data  the  conclusions  of  those  other  dis- 
ciplines. All  doctrine,  for  example,  founded  on  special 
revelation  presupposes  doctrine  founded  on  general 
revelation ;  all  Christian  theology  must  imply  and 
incorporate  natural  theology.  Christian  dogmatics 
has  to  make  uso  of  the  results  of  natural  theology, 
Biblical  theology,  and  comparative  theology,  and  to 
raise  them  to  a  higher  stage  by  a  comprehensive  synthe- 
sis which  connects  them  with  the  person  aud  work  of 
Christ,  as  of  Him  in  whom  all  spiritual  truth  is  com- 
prehended and  all  spiritual  wants  supplied.  The 
conception  of  it  prevalent  until  lately,  as  a  system 
formed  of  generalizations  and  inferences  from  texts 
of  Scripture,  answers  properly  to  no  theological  science, 
but  much  more  nearly  to  Biblical  theology  than  to 
Christian  dogmatics. 

When  religious  data  have  been  ascertained,  the  ma- 
terials of  theological  science  have  been 
obtained,  but  the  scientific  edifice  itself  Arift^r^ 
I  has  still  to  be  constructed.  The  general  ^iiat  with 
truths  involved  in  particular  disclosures  theaedaia. 
have  to  be  evolved ;  the  laws  of  the  de- 
velopment of  phenomena  have  to  be  discovered ;  ek- 
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menu  have  to  be  reached  by  analysis  and  comprehen- 
sive views  by  synthesis ;  laws  and  facts,  fundamental 
ud  derivative  principles,  have  to  be  exhibited  in  their 
natural  organic  connection.  This  can  only  be  done 
aright  by  right  methods,  and  only  bv  a  variety^  of 
methods.  No  one-sided  process  can  be  appropriate 
or  sufficient.  The  methoa  must  conform  to  the  nature 
of  the  matter  dealt  with  and  to  the  end  that  has  to  be 
attained.  Theology  includes  a  variety  of  sciences  or 
disciplines,  and  these  differ  so  greatly  in  character 
that  they  plainly  cannot  be  studied  aright  if  studied 
precisely  in  the  same  way.  Some  of  them  are  more 
allied  to  criticism,  others  to  history,  and  others  again 
to  philosophy.  In  some  deduction  can  manifestly 
have  little  place,  while  in  others  there  is  no  obvious 
reason  why  it  should  not  be  largely  used.  There  is 
no  kind  of  science  which,  with  its  special  processes, 
may  not  be  called  on  to  contribute  to  some  department 
of  theology.  There  must  be,  therefore,  in  theology 
need  and  scope  for  a  great  variety  of  applications  of 
method. 

It  is  easy,  however,  to  exaggerate  the  importance 
of  acquaintance  with  the  formal  rules  of 
v^'i'on*  n,elho<1  ,ai(i  down  by  logicians.  The  the- 
w*auai!>n  "r-v  °f  method  must  be  preceded  by  practice 
— true  theory  by  successful  practice;  and 
the  ablest  practitioners  are  always  only  to  a  small 
extent  guided  in  their  practice  by  conscious  reference 
to  the  rules  of  methoa  prescribed  by  logicians.  In 
theology,  as  in  all  other  departments  of  science,  a 
man  can  only  become  an  investigator  by  investigating. 
And  whether  he  will  become,  through  the  practice 
of  investigation,  a  successful  investigator  or  not  will 
depend  far  more  on  his  general  intellectual  character, 
hid  ingenuity,  originality,  tact,  and  sensibility,  his 
familiarity  with  the  relevant  facts  and  with  the  re- 
aearches  which  are  really  bringing  new  truths  in  his 
department  to  light,  his  perseverance  and  diligence, 
than  on  his  knowledge  of  what  the  theorists  on  method 
hare  taught  as  to  its  nature  and  requirements.  Yet, 
of  course,  such  instruction  as  logical  theory  can  give 
is  not  to  be  despised,  but  to  be  received  and  acted  on 
with  all  due  appreciation. 

When  the  data  of  the  theologian  are  before  him  as 
particular  facts,  it  iB  obvious  that  he  must 
a^jbl  80  enumera,e  a"d  classify,  so  analyze  and 
°wiy  in-  generalize,  so  correlate  and  combine  them, 
fartive,  as  to  elicit  from  them  the  principles  which 
they  imply,  before  either  nis  procedure  or 
results  can  be  properly  characterised  as  scientific.  In 
other  words,  a  method  which  starts  from  particulars 
mint,  in  order  to  be  scientific,  be  largely  inductive. 
But  in  theology,  as  in  all  other  departments  of  knowl- 
edge, the  only  induction  which  is  of  any  value  is  more 
than  any  mere  summation  or  combination  of  facts. 
This  is  not  the  place  for  a  discussion  of  the  nature  of 
a  true  induction ;  but  on  any  view  it  must  hold  good 
that  to  understand  aright  what  induction  in  theology 
is  we  must  know  what  is  implied  in  all  that  is  compre- 
hended in  it, — the  ascertainment  and  collocation  of 
fads,  the  discrimination  of  their  characteristics,  the 
classification  of  them,  the  analysis  of  what  is  complex, 
the  synthesis  of  what  is  partial,  the  tracing  of  uniform 
relations,  the  inferential  act,  etc.  Much  which  would 
not  be  without  interest  or  use,  or  even  some  degree-of 
novelty,  might  be  said  on  all  these  points.  Numerous 
a*  have  been  treatises  on  theology,  there  has  not  as 
yet  appeared  a  single  earnest  attempt  to  expound  the 
nature  of  method  in  theology ;  even  the  manv  works 

Erofessedly  dealing  not  only  with  the  encyclopaedia 
ut  with  the  methodology  have,  in  reality,  quite  ig- 
nored theological  method  proper.  The  present  writer 
can  only  here  note  the  desideratum;  to  supply  it 
would  require  a  special  and  lengthened  discussion. 
The  so-called  methods  of  induction— the  methods  of 
agreement,  of  difference,  and  of  concomitant  variations 
—are  as  applicable  in  theology  as  in  physical  or  men- 
tal science.   They  are  not,  properly  speaking,  pro- 


cesses of  induction;  they  are  merely  rules  for  testing 
inductions.    Their  value,  of  course,  is  not  thereby 


Number  of 
data  re- 
quired va- 
ries with 
nature  of 
tin- ques- 
tion* con- 
sidered. 


lessened 

The  theologian,  not  less  than  the  physicist,  must  be 
on  his  guard  against  fancying  that  the  va- 
'  lidity  or  certainty  of  his  inductions  is  to  be 
estimated  by  the  number  of  his  instances. 
Many  who  have  undertaken  to  prove  the 
:  Divine  existence  by  the  cosmological  and 
>  teleological  arguments  have  made  the 
|  fatal  mistake  of  supposing  that  all 
■  that  was  needed  was  an  accumulation  of  what  they 
|  deemed  examples  or  illustrations  of  Divine  wis- 
dom. They  have  overlooked  that  what  is,  above  all, 
necessary  is  to  show  the  truth  of  the  principles  of 
causality  and  finality,  and  the  legitimacy  of  those 
applications  of  them,  which  are  involved  in  the  cosmo- 
logical and  teleological  arguments.  They  have  spent 
their  strength  on  what  is  easy,  superficial,  and  indeci- 
sive, and  had  none  left  to  deal  with  what  is  difficult, 
deep,  and  «f  vital  moment.  They  have  failed  to 
apprehend  that  the  essential  question  at  issue  is  not, 
what  or  how  many  appearances  of  order  and  of  adap- 
tation may  be  traced  in  the  various  provinces  of  nature  ? 
but,  Do  such  appearances  in  any  case  warrant  an  infer- 
ence to  a  supernatural  intelligence  and  purpose?  In 
like  manner  many  dogmatic  theologians  have  seemed 
to  think  that  in  order  to  establish  a  doctrine  it  was 
enough  to  cite  a  number  of  texts  in  its  favor.  Often 
their  doctrines  would  be  more  easily  believed  if  their 
texts  were  fewer.  Often  in  the  Westminster  Confes- 
sion, for  example,  where  the  doctrine  causes  no  diffi- 
culty, the  texts  cited  in  connection  therewith  are  quite 
inadmissible  as  proofs.  Induction  requires  the  strictest 
regard  to  relevancy.  Whether  the  data  for  the  proof 
of  general  truths  in  theology  must  be  many  or  may  be 
few  will  largely  depend,  as  in  physical  and  mental 
science,  on  the  nature  of  the  truths.  When  Newton 
had  made  out  that  the  law  of  gravitation  explained  a 
single  fact,  applied  to  the  moon,  no  person  who  fully 
comprehended  his  demonstration  could  seriously  doubt 
cither  of  the  certainty  or  of  the  universality  of  the  law. 
It  was  a  case  of  a  vast  intellectual  conquest  achieved 
by  one  decisive  victory.  What  remained  was  merely 
to  take  possession  of  what  had  been  won,  and  to  ex- 
plain certain  apparent  anomalies.  On  the  other  hand, 
when  Mr.  Darwin  published  his  Origin  of  Species,  he 
had  already  accumulated,  with  amazing  industry  and 
ingenuity,  and  through  the  uninterrupted  investiga- 
tions of  many  years,  a  multitude  of  observations  and 
considerations  in  support  of  the  general  propositions 
therein  enunciated  as  laws  of  biological  evolution.  Of 
similar  observations  and  considerations  there  has  since 
been  an  enormous  increase.  Yet  the  so-called  Dar- 
winian laws  are  still  under  discussion.  Why  has  their 
proof  or  disproof  been  so  different  a  process  from  that 
of  the  establishment  of  the  law  of  gravitation  ?  Largely 
because  they  arc  in  themselves  so  different  in  nature. 
Laws  of  evolution  can  only  be  reached  through  the 
minute  investigation  of  a  far  greater  number  of  changes 
and  appearances  than  laws  of  persistence.  The  dis- 
covery of  truths  of  becoming  may  not  be  a  more  diffi- 
cult but  it  is  certainly  a  more  delicate  and  complex 
process  than  the  discover}-  of  truths  of  being.  Now 
this  distinction  not  only  emerges  in  theology  but  per- 
vades it,  In  some  departments  of  theology  the  laws  to 
be  discovered  arc  laws  of  evolution,  while  in  others 
they  are  laws  of  existence.  Hence  the  method  to  bo 
followed  in  the  former  must  be  predominantly  chrono- 
logical and  genetic,  in  the  latter  predominantly  analytic 
and  synthetic.  For  example,  in  Biblical  theology  and 
comparative  theology  the  inductive  process  must  be  of 
the  kind  appropriate  in  historical  investigation,  whereas 
in  natural  theology  and  Christian  dogmatics  it  must  be 
of  the  kind  appropriate  in  systematic  investigations 
into  which  considerations  of  time,  place,  and  circum- 
stance do  not  enter.  The  faculties  of  mind  and  pro- 
cesses of  method  implied  in  the  complete  comprehen- 
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sion  of  religion  as  a  concrete  manifestation  of  spirit  are 
those  which  are  of  prime  moment  in  the  historical  dis- 
ciplines of  theology  ;  the  faculties  of  mind  and  pro- 
cesses of  method  involved  in  the  clear  apprehension  of 
the  truths  and  laws  of  religion  in  its  abstract  or  essen- 
tial nature  are  those  chiefly  requisite  in  the  theoretical 
disciplines  of  theology  ;  and,  speaking  generally,  com- 
plete comprehension  of  the  concrete  presupposes  a 
more  minute  and  exhaustive  acquaintance  with  partic- 
ulars than  does  a  clear  apprehension  of  the  abstract 
To  determine  with  scientifio  precision  and  thorough- 
ness, for  example,  what  were  the  stages  of  the  devel- 
opment of  doctrine  in  the  Bible,  or  even  to  trace  with 
such  accuracy  and  completeness  as  the  data  supplied  by 
the  Bible  and  auxiliary  sources  permit  the  growth  of 
single  important  ideas,  as,  e.g.,  election,  holiness, 
atonement,  and  kingdom  of  God.  demands  laborious 
critical  investigation  and  comprehensive  and  minute 
historical  knowledge.  Given,  on  the  other  hand,  the 
Christian  ideas  of  God  and  of  man,  and  the  fundamental 
relation  between  God  and  man  cannot  be  otherwise 
conceived  by  enlightened  reason  and  conscience  than 
as  one  of  salvation  through  faith  and  not  by  works. 
True,  as  all  physical  nature  obeys  the  law  of  gravita- 
tion, so  all  Scripture  and  spiritual  experience  testify 
to  the  power  of  the  principle  of  faith  ,  but  then,  also, 
as  the  decisive  proof  of  the  former  lies  in  the  thorough 
elucidation  of  any  phenomenon  which  exemplifies  it, 
not  in  the  collection  of  numerous  illustrative  phe- 
nomena, so  the  decisive  proof  of  the  latter  lies  in  an 
adequate  analysis  of  any  portion  or  form  of  the  life  of 

?;enuino  faith,  not  in  the  accumulation  of  examples  of 
aith  drawn  from  the  Scriptures  or  other  records. 
The  two  methods  of  induction  to  which  reference  has 
just  been  made — the  historical  and  the 
HUtorical  thetical— are  to  be  carefully  distinguished 
but  not  absolutely  separated,  and  still  less 
exhibited  as  antagonistic.  Both  have 
and  appropriate  functions;  neither  is  exclu- 
ively  legitimate  or  can  alone  accomplish  the  work  of 
science.  The  historical  method  by^  itself  can  only  yield 
hiBtory.  It  has  done  all  that  can  in  any  circumstances 
be  reasonably  expected  from  it  when  it  has  enabled  us 
accurately  to  realize  the  course  of  the  history  studied, 
or,  in  other  words,  when  it  has  given  us  a  correct  re- 
flection of  the  history^  If,  not  content  therewith,  we 
would  further  ascertain  the  nature  and  laws  of  the 
factors  which  formed  the  history  we  must  supplement 
the  historical  with  the  thetical  method.  The  historical 
method  leads  only  to  history,  and  in  no  form  or  prov- 
ince is  history  science.  Science  even  of  history,  or  of 
any  department  of  history,  cannot  be  reached  simply 
by  the  historical  method,  put  further  requires  recourse 
to  the  processes  of  positive  science.  Comparative 
theology.  Biblical  theology,  and  the  history  of  Chris- 
tian doctrines  are  most  valuable  theological  disciplines, 
but,  inasmuch  as  their  methods  are  purely  historical, 
their  results  are  also  purely  historical,  and  they  are 
not,  rigidly  speaking,  sciences,  but  only  sections  of  the 
history  of  religion.  The  tendency  to  substitute  history 
for  science,  and  the  historical  method  for  the  scientifio 
method,  is  prevalent  in  the  present  day  in  theology,  as 
well  as  in  ethics  and  jurisprudence,  social  philosophy 
and  political  economy.  Obviously,  however,  it  rests 
on  exaggeration  and  illusion,  and  confounds  things 
which  ought  to  be  distinguished.  Neither  history  of 
the  objects  of  a  science,  nor  history  of  the  ideas  or 
doctrines  of  a  science,  is  science,  and  the  historical 
method  of  itself  can  only  give  us  in  connection  with 
science  either  or  both  of  these  forms  of  history.  It  is,  | 
therefore,  inherently  absurd  to  suppose  that  the  his-  > 
torical  method  can  be  sufficient  in  such  theological  dis- 
ciplines as  natural  theology  and  Christian  dogmatics. 
In  reality,  it  is  not  directly  or  immediately  available 
in  the  study  of  these  disciplines  at  all,  and  that  just 
because  it  does  not  directlv  or  immediately  yield  theory, 
doctrine,  science.  Onlv  he  who  knows  both  the  his- 
tory of  the  objects  and  the  history  of  the  ideas  of  a 


science,  and  especially  of  a  psycholog 
religious  "science,  can  be  expected  to  advance  the 
science.  In  the  sphere  of  religion,  as  in  every  other 
sphere,  to  confound  history  with  science  is  to  eliminate 
and  destroy  science ;  but  in  no  sphere  is  knowledge  of 
history  more  a  condition  of  the  attainment  of  science, 
and  historical  research,  properly  conducted,  more  ser- 
viceable to  scientific  investigation,  than  in  that  of  re- 
ligion. To  the  historical  method  we  owe,  not  only  the 
historical  disciplines  of  theology,  but  also  in  a  consid- 
erable measure  the  recent  progress  of  its  positive  or 
theoretical  disciplines.  It  can  never,  however,  be,  ax 
some  fanatical  disciples  of  the  historical  school  would 
have  us  to  suppose,  the  method  of  these  last 

The  induct  ions  of  theology,  even  in  its  systematic  or 
non-historical  departments,  often  require  to 
be  very  careful  and  comprehensive  in  order  Comt.iei 
to  be  conclusive.    Theories  or  doctrines  like 


the  Christian  dogmas  of  the  Trinity,  incar- 
nation, and  atonement  were  only  arrived  at 
through  the  labors  and  controversies  of 
many  generations  of  theologians.  It  could 
not  be  otherwise.  These  dogmas,  simple  as  they  may 
seem  to  a  superficial  glance  and  untrained  eye,  are 
in  reality  very  complex  organisms  of  thought,  only 
capable  of  being  formed  by  a  long  process  of  evolution. 
They  are  theories  inclusive  of  many  theorems.  They 
comprehend  a  number  of  directly  constitutive  proposi- 
tions and  a  still  greater  number  of  propositions  subor- 
dinate and  subsidiary  to  these.  Every  proposition 
which  they  involve  should  be  the  expression  of  real 
and  relevant  facts.  As  wholes  they  ought  to  combine 
a  multitude  of  particulars  of  different  kinds,  and  even 
of  kinds  the  harmony  of  which  is  far  from  obvious  and 
needs  confirmation.  Whoever  intelligently  accepts 
any  one  of  these  dogmas  must  by  necessary  implication, 
reject  abost  of  hypotheses  regarding  its  subject,  as  either 
inadequate  or  positively  erroneous.  Inasmuch  as  they 
are  not  consistent  with  or  are  contrary  to  the  dogma, 
he  is  logically  bound  to  repudiate  them,  and  yet  he  is 
only  logically  entitled  to  do  so  if  his  proof  of  the  dogma 
have  been  so  comprehensive  and  complete  as  to  include 
their  separate  and  collective  refutation.  The  estab- 
lishment of  the  whole  truth  is  only  possible  through 
the  disproof  of  all  the  opposing  errors.  How  the  in- 
ductive method  is  applied  in  theology,  however,  will 
be  better  understood  by  the  examination  of  a  reticu- 
lar exemplification  of  it  than  by  a  general  description; 
and,  perhaps,  as  regards  at  least  form,  a  more  careful 
or  elaborate  exemplification  could  hardly  be  pointed 
out  than  that  exhibited  in  Dr.  Crawford  s  treatise  on 
the  atonement  An  examination  of  it  will  show  how 
very  complex  in  reality  may  be  a  doctrine  which  is  very 
simple  in  appearance,  and  how  comprehensive,  there- 
fore, must  be  the  inductive  procedure  necessary  to 
establish  it  and  to  warrant  the  rejection  of  the  hy- 
potheses which  must  seem  to  one  who  accepts  it  to  err 
By  excess  or  defect  or  to  be  absolutely  false. 

The  inductions  of  theology,  like  those  of  other 
sciences,  arc  seldom  or  never  mere  or  pure 
inductions.  They  would  be  useless  if  they  duruve 
were.  The  examples  of  pure  induction  dwwi 
given  in  treatises  on  logic  may  serve  their  p^'bit 
purpose,  the  illustration  of  the  nature  of 
ratiocination,  but  they  are  not  reasonings  of  a  kind 
which  can  increase  positive  knowledge.  The  abstrac- 
tion of  induction  from  deduction  may  be  needed  to  ex- 
hibit its  distinctive  formal  character,  but  it  is  fatal  to 
its  practical  efficiency.  In  all  reasoning  meant  to  in- 
crease our  knowledge  of  objects,  induction  must  receive 
from  deduction  some  measure  of  assistance  and  guid- 
ance. This  certainly  holds  true  in  theology.  In  re- 
gard to  the  doctrine  of  the  Trinity,  for  example,  the 
most  difficult  questions  involved  turn  largely  on  the 
signification  and  application  of  the  terms  employed  in 
its  expression.  These  terms  must  be  somehow  defined, 
and  definitions  once  introduced  cannot  fail  to  be  used 
to  some  extent  as  principles  of  deduction.  They  are 
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often  largely  so  used  by  those  who  are  quite  uncon- 
scious of  miking  any  use  of  them,  and  who  have  no 
suspicion  that  the  course  and  character  of  their  rea- 
sonings are  modified  by  them.  Definitions  often  se- 
cretly introduce  a  great  amount  of  hypothesis  and 
deduction  into  reasonings  imagined  to  be  exclusively 
inductive.  Further,  principles  of  deduction  are  di- 
rectly and  explicitly  introduced.  The  truth  of  the 
catholic  doctrine,  or  indeed  of  any  doctrine,  of  the 
atonement,  for  exam  pie,  cannot  be  proved  purely  by 
induction.  It  is  necessary  to  start  with  some  assump- 1 
tioo  is  to  the  authority  of  the  Scriptures,  or  at  least 
M  to  the  authority  of  those  whose  teaching  is  con- 
tiined  in  the  Scriptures.  That  assumption  itself 
should,  it  is  true,  be  proved  by  a  process  of  apolo- 
getics! and  critical  reasoning  which  is  in  the  main 
inductive.  It  cannot,  however,  any  more  than  the 
doctrine  of  atonement,  be  proved  by  a  purely  or 
eielusively  inductive  process.  £.«.,  without  some  co- 
operation or  participation  oi  deduction ;  and,  once 
proTed,  it  becomes  a  principle  of  which  a  deductive 
use  is  made.  Every  particular  statement  of  Scripture 
is  read  and  interpreted  in  the  light  of  it.  So  far  as 
this  is  the  case,  deduction  underlies  all  the  inductions 
of  doctrine  based  on  the  statements  of  Scripture.  Of 
coarse,  the  dogmatic  theologian,  in  so  far  as  he  founds 
oo  Scripture,  is  bound  not  to  presuppose  more  than 
he  is  prepared  to  prove  as  a  Christian  apologist  or 
Biblical  critic  and  interpreter.  The  assumptions  made 
in  systematic  theology  ought  to  be  the  firmly  ascertained 
results  of  its  subsidiary  sciences.  And  the  less  assumed 
the  better,  as  the  relevancy  of  the  reasoning  employed 
will  be  so  much  the  more  widely  acknowledged. 
Every  additional  assumption  diminishes  the  number 
of  persons  who  will  grant  the  principles  on  which  the 
argumentation  proceeds.  When,  for  instance,  a  doc- 
trine like  plenary  inspiration  is  assumed  as  the  basis 
of  an  argument  for  the  atonement,  the  number  of  per- 
sons who  can  be  benefited  by  the  argument  must  be 
few.  Those  who  will  grant  plenary  inspiration  are  not 
likely  to  require  to  be  convinced  of  the  truth  of  the 
ordinary  doctrine  of  the  atonement ;  they  are  almost 
oertain  to  be  already  convinced.  On  the  other  hand, 
a  man  may  have  loose  or  vague  views  of  inspiration, 
and  yet  it  may  be  possible  to  satisfy  him  that  the  doc- 
trine of  the  atonement  is  well  founded.  The  proof  of 
the  doctrine  of  the  atonement  may  receive  support  and 
confirmation  from  the  proof  of  the  doctrine  of  plenary 
inspiration,  but  ought  not  to  be  made  dependent  on  it. 

Scientific  method  baa  not  only  to  ascertain  the  facta 
a^^.    and  data  of  science,  and  to  discover  its  laws, 
also  to  distribute  and  co-ordinate  its 
content*.    And  this  last  ia  likewise  an  im- 
portant function.    Science  is  system.   To  exclude  sys- 
tem from  science  is  to  suppress  and  destroy  science. 
The  spirit  of  system  is  in  itself  nothing  more  than  the 
spirit  of  order  and  unity.    Witheut  unity  and  order — 
that  is,  without  system — there  is  no  science ;  instead 
of  it  there  can  be  only  confused  ideas,  isolated  opinions. 
It  is  absurd  to  condemn  either  system  or  the  spirit  of 
system  in  theology  or  any  other  science.   To  system- 
ic is  an  intellectual  necessity ;  to  systematize  aright 
is  a  happy  achievement  and  an  immense  boon  ;  it  is 
merely  systematizing  erroneously  which  is  evil.  The- 
ology, by  professing  to  be  a  science,  pledges  itself  to 
systematize  in  a  scientific  manner.    By  claiming  to  be 
the  science  of  religion  it  undertakes  to  exhibit  the 
truths  of  religion  in  their  proper  relationship  to  one 
another,  in  their  organic  unity  and  essential  interde- | 
pendence.   Thus  to  proceed  is  necessary  to  it,  not  only 
a*  a  consequence,  but  also  as  a  means  of  the  develop-  j 
mat  of  its  constituent  dogmas,  for  no  doctrine  can  be 
truly  and  fully  evolved  in  isolation,  but  enly  in  con- 
nection with  kindred  doctrines  and  through  the  gen- 
eral growth  of  the  science  or  system  to  which  it  belongs, 
increase  of  insight  into  any  one  truth  brings  with  it, 
clearer  views  of  all  contiguous  and  related  truths,  and 
the  collective  light  thus  gained  illumines  each  particu- 1 


lar  to  which  it  extends.  To  apprehend  more  distinctly 
the  relations  between  either  facta  or  theories  is  to  under- 
stand better  the  facta  or  theories  themselves.  To  com- 
prehend any  Binglo  doctrine  aright  we  must  study  j  not 
merely  its  special  data,  but  those  of  allied  doctrines, 
trace  its  connections  with  those  doctrines,  and  view 
both  it  and  them  as  parts  of  an  organic  and  harmoni- 
ous whole.  Hence  the  endeavor  to  systematize  the 
contenta  of  science  should  not  merely  follow  the  forma- 
tion of  its  separate  doctrines,  but  likewise  accompany 
and  participate  in  the  process  of  their  formation. 
Wisely  conducted  systematization  is  entitled  to  be 
deemed  an  aid  to  discovery.  It  reveals  where  explo- 
ration is  needed,  and  indicates  the  directions  in  which 
research  will  be  successful.  It  is  the  highest  form  and 
effort  of  synthetic  thought,  and  synthesis  is  a  not  less 
necessary  and  fruitful  operation  in  scientific  method 
than  analysis. 

Unfortunately  it  cannot  be  denied  that  there  has 
been  a  vast  amount  of  erroneous  system- 
atizing in  theology,  and  that  it  has  done  a  gyg?em. 
vast  amount  of  harm.   Doubtless  much  of 
the  aversion  felt  and  expressed  to  system  in  theology 
ia  to  be  traced  to  the  imperfect,  artificial,  false  char-  1 
acter  of  many  theological  systems.    Instead  of  exhib- 
iting religious  truths  in  their  real  significance  and 
interdependence,  theological  systems  have  often  dis- 
guised and  disfigured,  cramped  and  contorted  these 
truths,  oreven  ignored  and  rejected  them.   How,  then, 
is  a  true  and  appropriate  system  to  be  distinguished 
from  one  which  is  false  and  imperfect?   In  various 
respects,  which  can  here  be  merely  mentioned. 

Thus,  first,  a  true  system  is  natural  and  not  artificial 
In  equivalent  terms,  it  is  directly  derived    „  . 

«  ^.  ,  .  p  .t  Ai  ' />  v-  v  Requisites 
from  the  character  oi  the  matter  oi  which     0fa  true 

it  treats,  and  not  arbitrarily  imposed  on  theological 
that  matter  from  without  Every  system  «y«e«n- 
of  thought,  whether  true  or  false,  must,  of  course,  be 
the  product  of  intellect,  but  no  true  system  is  a  mere 
invention  of  intellect,  a  mere  subjective  creation  inter- 
posed between  the  mind  and  things ;  it  is,  on  the  con- 
trary, a  representation  of  the  real  natures  and  relations 
of  things.  The  human  intellect  can  only  construct  a 
true  system  by  finding  in  and  among  facts  the  connec- 
tions and  harmonies  which  are  actually  there.  But  to 
do  this  may  require  more  labor  than  is  agreeable,  or 
may  contravene  some  cherished  prejudice,  or  may  not 
be  recognized  to  be  the  sole  legitimate  procedure,  and 
so  it  may  devise,  instead,  a  formula  or  scheme  of 
thought  suggested  by  some  idea  drawn  from  an  ex- 
traneous source,  force  that  scheme  or  formula  upon 
things  to  which  it  is  inappropriate,  and  so  construct  a 
system  which  is  artificial  and  erroneous.  Most  sciences 
have  suffered  from  artificial  systematization  of  this 
kind,  but  probably  none  nearly  so  much  as  theology. 
Metaphysical  philosophy  has  always  sought  to  shape 
and  modify  religious  and  even  distinctively  Scriptural 
truths  according  to  its  own  ideas,  methods,  and 
dogmas.  Paul  and  John  have  often  been  merely  the 
masks  through  which  Plato  and  Aristotle  have  taught. 
Hegelian  divines  have  passed  all  religious  beliefs,  all 
Scriptural  doctrines,  through  the  dialectic  devised  by 
their  master,  and,  whatever  those  beliefs  and  doctrines 
may  have  been  before  subjection  to  the  operation  of 
that  wonder-working  machine,  they  have  always  come 
out  ground  into  Hegelian  notions.  Jurisprudence  ex- 
erted a  similar  influence,  owing  to  its  having  been  the 
only  science  which  was  studied  with  zeal  and  success  in 
the  Latin  world  when  theology  began  to  be  indepen- 
dently cultivated  by  the  Latin  Church.  _  The  Latin 
mind  was  so  possessed  by  juristic  or  forensic  ideas  that 
the  Latin  fathers  could  not  avoid  looking  at  the  gospel 
through  them.  This  way  of  viewing  it  is  still  familiar. 
The  so-called  federal  school  of  theology,  long  and 
widely  influential,  exhibited  the  whole  system  of  re- 
ligious truth  according  to  the  analogy  of  a  covenant, 
— a  succession  of  covenants  between  God  and  man, 
in  other  words,  according  to  a  conception  which  is 
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essentially  juristic  and  political,  not  intrinsically  and 
properly  religions.  The  making  of  a  metaphor  in  this 
manner  the  basis  of  an  entire  system  of  theology  is  far 
from  uncommon.  Thus,  because  sin  may  be  likened 
to  disease  or  to  darkness  or  to  death,  and  holiness  to 
health  or  light  or  life,  not  a  few  would  conceive  of  all 
religious  truth  according  to  these  similitudes,  and  do 
violence  to  the  reality  when  it  does  not  easily  adapt 
itself  to  the  moulds  which  they  have  chosen  for  it. 
Dr.  Chalmers,  for  instance,  distributed  all  systematic 
theology  into  a  study  of  the  disease  and  a  study  of 
the  remedy,  and  treated  the  doctrine  of  the  Trinity 
merely  as  an  appendix.  At  present,  owing  to  the 
dominancy  of  physical  science,  there  is  a  strong  temp- 
tation to  work  upon  spiritual  facts  with  physical  cate- 
gories, and  even  to  identify,  i.e..,  to  confound,  the 
spiritual  with  the  physical.  Hence  we  hear  of  natural 
law,  in  the  sense  of  mechanical  or  biological  law,  in 
the  spiritual  world. 

Secondly,  in  a  true  system  of  theology  the  material 
and  formal  constituents  of  knowledge  will  be  duly  com- 
bined, but  not  in  a  false  system.  No  true  system  of 
theology  can  be  constructed  simply  by  logical  deduction 
from  abstract  conceptions,  from  a  priori  assumptions, 
from  self-evident  axioms.  Mere  reasoning  from  data 
so  insufficient  as  these  may  be  made  plausible  and  im- 
posing by  being  thrown  into  syllogistic,  dialectic,  or 
mathematical  sh  apes,  but  it  cannot  be  made  truly 
profitable  and  productive.  When  the  Wolfians  had 
resented  theology  in  the  semblance  of  geometry,  they 
ad  merely  succeeded  in  dressing  it  in  masquerade  and 
binding  it  with  fetters.  Reason  can  only  work  effec- 
tively in  theology  when  it  is  in  possession  of  a  large 
and  close  acquaintance  with  Divine  things  and  acts 
harmoniously  with  the  whole  spiritual  nature.  On  the 
other  hand,  without  the  application  of  logical  reflection 
to  the  truth  implicitly  contained  in  the  sources  of  re- 
ligious knowledge,  without  the  help  of  definition,  in- 
duction, deduction,  and  all  the  processes  involved  in 
analysis,  generalization,  judgment,  and  reasoning,  we 
never  could  reach  a  scientific  system  at  all.  Such  a 
system  is  not  simply  an  aggregation  or  accumulation 
of  the  data  and  constituents  of  religion,  but  the  pro- 
duct of  all  the  activities  and  forms  of  thought  which 
give  to  the  contents  of  religious  experience  the  order 
and  organization  which  theology,  as  science,  denands. 

Thirdly,  a  true  system  is  one  in  which  unity  is  the 
result  of  the  conciliation  of  all  relevant  principles, 
even  although  they  may  be  apparently  antagonistic, 
while  a  false  system  is  one  which  bases  itself  on  some 
particular  principle  or  idea  to  the  exclusion  of  others, 
also  legitimate.  In  a  true  system  unity  is  produced 
by  harmonizing  differences;  in  a  false  system  it  is 
produced  by  ignoring  differences.  A  true  system  of 
theology  is  one  which  grows  out  of  the  struggle  of 
opposing  elements  and  recognizes  the  validity  and  sig- 
nificance of  all  religious  truth.  It  is  not,  for  example, 
so  based  on  Divine  sovereignty  that  injustice  is  done 
to  human  liberty,  or  so  based  on  free  will  that  God's 

Sency  is  largely  ignored,  but  it  assigns  to  both  Divine 
iciency  and  human  action  their  proper  place,  and 
does  so,  not  merely  by  maintaining  the  truth  of  both, 
but  also  by  exhibiting  their  relationship  and  harmony. 

Fourthly,  in  a  true  system  all  the  members  are  not 
merely  included,  connected,  and  classified, — they  are 
also  unified  through  reference  to  a  centre.  A  true 
system  must  be  a  unity  of  members  pervaded  by  a 
common  life.  In  its  remotest  members  must  be  trace- 
able the  pulsations  of  its  heart.  Only  of  late  have  theo- 
logians begun  clearly  to  recognize  that  this  characterist  ic 
of  a  true  organ io  system  must  be  taken  into  account  in 
the  formation  of  their  science.  Long  after  they  were 
fully  alive  to  the  importance  of  treating  of  each  head 
of  doctrine  or  article  of  faith,  each  separate  theo- 
logical locus,  they  felt  hardly  any  interest  as  to  how 
the  various  doctrines,  articles,  or  loci  were  to  be  con- 
nected. They  were  often  content  to  take  the  order  of 
arrangement  from  some  external  source,  somecreed,  con- 


|  fession.  or  catechism.  It  was  a  step  in  advance  when, 
although  still  arranging  the  dogmas  merely  in  a  series, 
they  endeavored  to  give  each  dogma  its  place,  on  the 
ground  of  its  natural  and  intrinsic  relationship  to  other 
dogmas.  Theologians  have,  indeed,  differed  much  as 
to  what  is  the  proper  seriatim  order.  One,  for  example, 
has  begun  with  the  nature  and  state  of  man.  a  second 
with  the  being  and  character  of  God,  a  third  with  the 
Divine  authority  of  the  Seripturest  and  a  fourth  has 
followed  the  order  of  the  Divine  dispensations.  Yet 
there  need  be  no  doubt  that  there  is  such  an  order, 
one  in  which  every  dogma  is  exactly  where  it  ought  to 
be.  This  order,  it  may  also  be  safely  affirmed,  can 
only  be  one  of  advance  from  the  simpler  to  the  more 
complex.  An  order  in  which  each  dogma  has  before 
it  only  its  natural  antecedents,  and  after  it  only  ite 
natural  consequents,  must  be  one  of  continuously  in- 
creasing complexity.  The  spirit  of  order  and  of 
system  cannot  rest,  however,  in  the  series.  It  must 
classify  as  well  as  connect  the  doctrines.  This  also 
may  be  accomplished  in  various  wavs,  and  even  when 
there  is  general  agreement  as  to  what  are  the  natural 
groups,  there  may  he  considerable  difference  of  opinion 
as  to  their  delimitation.  But  the  most  perfect  dis- 
tribution by  classification,  if  unsuppleraented.  must  be 
unsatisfactory.  A  still  higher  kind  of  unity  has  to  be 
attained.  It  is  that  of  the  only  unity  which  is  truly 
organic.  It  is  that  of  co-ordination  and  correlation 
through  a  single  central  principle.  An  intellectual 
system,  a  Bystem  of  science  or  doctrine,  can  only  hive 
this  unity,  and  be  in  consequence  a  true  system,  when 
all  its  particular  truths  and  various  department*  or 
divisions  of  truth  are  connected  with  one  another  and 
combined  into  a  whole  by  reference  to  a  commen  and 
central  truth.  The  necessity  of  conforming  to  this 
condition  of  systematizing  has  now  begun  to  be  felt 
among  theologians,  and  hence  in  several  modem  sys- 
tem* of  Christian  dogmatics  the  doctrines  are  not 
merely  distributed  into  groups,  but  an  attempt-  is  also 
made  to  find  a  centre  for  the  whole  system  in  a  sinrle 

Servasive  idea.    Such  a  centre  Rothe,  for  example, 
nds  in  the  religious  consciousness,  a  consciousness  of 
and  of  grace ;  Kahnis  in  the  doctrine  of  the 


sin 


Trinity:  and  Thomasius  and  H.  B.  Smith  in  Christ 
Himself,  His  person  and  work.  So  far_  as  Christian 
theology  is  concerned,  the  last  of  these  views  is  doubt- 
less correct  Christian  theology,  like  Christianity 
itself,  must  be  Christocentric  All  its  doctrines  either 
directly  and  immediately  relate  to  Christ's  manifesta- 
tion of  God  and  redemption  of  man,  or  are  the  ante- 
cedents and  consequents  of  those  which  do.  To  Christ 
the  entire  system  owes  its  distinctive  character.  For 
general  theology,  on  the  other  hand,  the  central  and 
vital  idea  can  be  no  other  than  that  of  religion  itself. 
|  It  must  obviously  be  one  derived  from  the  domain  of 
the  science  itself,  and  indeed  from  the  essential  natare 
•  of  the  object  of  the  science.  As  it  would  be  an  error 
to  seek  the  principles  of  biology  elsewhere  than  in 
"life,"  or  of  psychology  elsewhere  than  in  "mind, 
so  must  it  be  to  seek  the  principles  of  theology  else- 
where than  in  "religion.'  Theology  is  the  science 
of  religion,  and  in  the  true  idea  of  religion  should  be 
found  the  central  and  constitutive  principle  of  the 
I  general  system  of  theology.  That  it  can  be  found 
therein  will  appear  as  we  proceed. 

Must  the  work  of  method  in  theology  end,  however, 
even  with  the  formation  of  a  system  which  answers  to 
the  requirements  just  indicated?  Is  there  no  still 
higher  procedure  or  application  of  theological  method 
legitimate?  This  is  to  ask  if  there  be  any  place  for  a 
speculative  method  in  theology,  and  if  speculative 
theologv  rest  on  any  solid  basis. 

The  history  of  theology  might,  perhaps,  suffice  of 
itself  to  show,  on  the  one  hand,  that  specula-  specuiatt™ 
tion  has  a  large  and  legitimate  place  in  "^i"^ 
the  sphere  of  theology,  and,  on  the  other 
hand,  that  its  place  is  one  the  limits  of  which  are  dim 
cult  to  fix  or  keep  within.    Christian  theology  was 
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initiated  by  Gnostic  speculation,  grandly  reasonable  in 
aiming  at  the  exhibition  of  Christianity  as  the  absolute 
truth  and  absolute  religion,  but  otherwise  wildly  extrav- 
agant. An  Origen  and  an  Augustine  owed  largely  to 
speculativeness  both  their  successes  and  their  failures. 
The  defects  of  scholasticism  were  due  more  to  misdi- 
rection of  the  reflective  understanding  than  of  the 
speculative  reason,  and  it  was  especially  the  speculative 
and  the  mystic  divines  of  the  Middle  Age  who  opened 
up  the  way  to  modern  thought  and  modern  theology. 
Men  like  Nicholas  of  Cusa,  Bruno,  Telesio,  and  Cam- 
panella,  looking  from  the  heights  of  speculation,  saw 
some  aspects  of  religious  truth  which  the  Reformers, 
atanding  on  lower  if  safer  and  less  cloudy  ground,  over- 
looked. A  Descartes  and  a  Spinoza,  into  whatever 
errors  they  may  have  fallen,  certainly  did  much,  and 
is  a  directly  speculative  manner,  to  enlarge  and  advance 
the  philosophy  of  religion.  Kant  supposed  that,  by 
his  critical  researches  into  the  nature  and  limits  of 
knowledge,  he  had  made  an  end  of  speculative  theology 
and  done  what  would  effectually  deter  reason  from 
speculative  adventures.  It  soon  became  apparent  that 
his  expectations  had  been  doomed  to  disappointment, 
that  in  reality  he  had  excited  speculative  reason  to 
extraordinary  activity  and  even  audacity,  and  inaugu- 
rated an  era  of  theology  far  more  speculative  than 
any  which  had  preceded  it.  The  great  speculative 
movement  in  philosophy  headed  by  Fichte  Schelling, 
Hegel,  Baader,  Krause,  and  others  passed  on  imme- 
diately into  the  sphere  of  theology,  its  leaders  them- 
selves proceeding  to  apply  their  principles  and  methods 
to  the  explanation  of  the  doctrines  and  phases  of  re- 
ligion. Theologians  by  profession  soon  followed  in 
their  footsteps.  Daub  and  Marheinecke  constructed 
systems  of  Protestant  dogmatics  by  means  of  Hegel's 
dialectic.  Strauss,  Baur,  and  their  followers  reached 
by  the  same  method  negative  and  antichristian  results, 
bringing  out  the  contradictions  between  the  doctrines 
of  the  church  and  the  speculative  truths  to  which  it 
was  held  that  they  should  give  place.  Many  theolog- 
ical systems  of  an  almost  exclusively  speculative  char- 
acter have  since  appeared  in  Germany.  Weisse's 
Pkilosophiache  Dogmatik  and  Rothe's  Theologische 
KthDc  are  good  typical  instances.  And,  while  not  so 
predominant,  the  speculative  use  of  reason  is  yet  con- 
spicuous in  the  treatises  on  Christian  dogmatics  of 
Dorner,  Martensen,  Schoberlein,  Hofmann,  Liebner, 
Kiedermann,  and  others.  In  the  department  of  phi- 
losophy of  religion  a  speculative  procedure  is  not  less 
frequently  followed,  either  as  alone  appropriate  or  as 
»  necessary  supplement  to  the  genetic  and  historic 
method.  Rosmini,  Gioberti,  and  Mamiani  inaugu- 
rated in  Italy  a  speculative  theology  second  only  to 
that  of  Germany.  Contemporary  French  theological 
literature  can  boast  of  at  least  one  work  displaying  real 
mlative  power,— the  Philonophie  dt  In  Liberti  of 
M.  Secretan.  In  America  Hickok,  Bushnell,  and 
Mulford  may  be  named  as  having  shown  confidence  in 
the  competency  of  speculative  reason  in  the  spiritual 
sphere.  In  Britain  Principal  Caird  has  argued  in 
favor  of  a  speculative  procedure  in  theology  with  rare 
will  in  his  Introduction  to  the  Philosophy  of  Religion. 
On  the  whole,  however,  both  in  America  and  Britain, 
the  speculative  method  has  received  little  recognition 
from  theologians.  But  this,  of  course,  may  be  held  to 
t«  partly  cause  and  partly  effect  of  the  want  of  life 
and  originality,  of  thoroughness  and  truthfulness,  of 
ordinary  American  and  British  systematic  theology. 

Is  there,  then,  room  and  need  in  theology  for  the 
speculative  method?  The  answer  must  depend  on  what 
«  meant  by  speculative  method.  There  are  kinds  of 
so-called  speculation  which  are  plainly  illegitimate  and 
inapplicable.  Thus,  some  have  represented  specula- 
tive theology  as  part  of  a  philosophy  of  which  the 
whole  system  is  deduced  in  a  purely  ana  strictly  logical 
roanner  from  an  a  priori  principle,  idea,  or  datum. 
On  this  view  the  speculative  thinker  somehow  appre- 
hends an  absolute  first  of  thought  or  being,  or  both, 
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I  and  then  from  this  primary  and  necessary  datum 
evolves  syllogistically  or  dialectically  a  whole  philos- 
ophy, which  includes  a  whole  theology.  Such  spec- 
ulation may  be  safely  pronounced  futile  and  delusive. 
It  can  never  reasonably  vindicate  its  choice  of  a  start- 
ing-point, for  the  absolute  first  of  existence  and  thought 
can  only  be  that  to  which  the  worlds  of  fact  and 
experience,  of  matter  and  of  mind,  refer  us  as  their 
ultimate  explanation.  It  ascribes  an  extravagant 
power  to  mere  formal  thinking.  It  is  only  consistent 
with  exclusive  idealism  and  exclusive  rationalism,  both 
justly  discredited  species  of  philosophy.  It  makes 
theology  wholly  dependent  on  a  philosophy  which 
must  be  false,  since  pure  reason  cannot,  as  it  assumes, 

rout  of  its  own  essence  or  out  of  any  single  datum 
whole  system  of  truth. 
There  is.  however,  a  theology  which  claims  to  be  at 
once  speculative  and  mde  penden  t  of  philoso- 
phy. Such  was  the  theology  which  Rothe  ^J^TjSfcS 
sought  to  elaborate  in  his  Theological  Eth-  of  Rothe* 
ict.  In  the  "Introduction"  to  that  work 
be  has  fully  explained  his  method.  It  is,  as  there 
represented,  the  very  same  method  with  that  of  specu* 
lative  philosophy,  but  it  starts  from  a  different  point, 
—not  from  pure  self-consciousness,  bnt  from  the  relig- 
ious self-consciousness  or  God-consciousness.  Its  pri- 
mary datum  is,  according  to  Rothe,  as  immediately 
certain  as  that  of  speculative  philosophy,  the  pious 
man  being  just  as  directly  sure  of  God  as  the  natural 
man  is  ot  his  own  self.  Out  of  this  datum  it  must 
evolve  all  its  conclusions  by  an  inward  logical  necessity, 
and  construct  an  entire  theological  system  of  such  a 
nature  that  every  single  thought  implicitly  supposes  the 
whole.  _  Speculative  theology  thus  conceived  of  needs 
bnt  a  single  fact,  the  datum  from  which  it  starts,  and 
that  fact  must  be  a  self-evident  one,  given  immediately 
in  and  by  consciousness  j  all  the  rest  is  a  succession  of 
inferences  deductively  obtained.  The  facts  of  religion 
presented  in  nature,  history,  and  Scripture  not  only 
need  not  but  ought  not  to  be  taken  into  account  by  it, 
although  at  the  close  of  its  labors  its  success  must  be 
tested  by  the  conformity  or  non-conformity  of  its  re- 
sults with  those  facts. 

"  This  system  of  a  priori  thought,"  says  Sothe,  "  to  he 
successful  as  a  specnlation,  must  be  an  absolutely  corre- 
sponding and  constant  image  of  the  reality ;  but  the  specu  - 
lative  process  itself  takes  no  thought  whether  there  be  audi 
a  reality  existing,  or  how  the  ideas  which  it  constructs  are 
related  to  it;  but,  without  looking  either  to  the  right  hand 
or  to  the  left,  it  follows  only  the  course  of  logical  necessity, 
until  it  has  accomplished  the  whole  circle  of  its  ideas,  and 
constructs  a  complete  system.  Then  first  the  speculative 
thinker  looks  out  of  himself,  in  order  to  compare  the  system 
of  thought  which  he  has  independently  constructed  with 
the  objective  reality,  and  to  assure  himself  of  his  correct- 
ness by  such  a  comparison ;  but  in  so  doing  be  is  slipping 
out  of  the  region  of  speculative  into  that  of  reflective 
thinking.  The  necessity  of  such  a  verification,  indeed,  he 
acknowledges  unconditionally,  but  he  distinguishes  clearly 
between  the  speculation  itself  and  that  reflective  critical 
process  by  which  alone  such  a  verification  can  be  realised. 
With  reference  to  the  empirical  reality  around  him,  he  ac- 
knowledges that  his  specnlation  is  incorrect  if  his  system 
of  thought  is  not  there  reproduced,  bnt  he  still  persists  that 
he  has  to  complete  his  speculative  labor  without  any  direct 
reference  to  it.  He  concludes  rather,  from  a  clear  want  of 
correspondency,  that  he  has  speculated  incorrectly,  and  can 
look  for  his  error  in  nothing  else  than  in  his  departure  from 
a  strict  adherence  to  the  laws  of  logic.  Forthwith,  then,  he 
destroys  his  laboriously  constructed  system  ;  bnt  if  he  again 
proceed  to  construct  another,  he  must  proceed  in  the  very 
same  manner  as  before,  i.e.,  by  looking  solely  into  his  own 
thoughts,  as  though  there  were  no  world  around  him." 

Rothe,  it  will  be  observed,  cannot  be  charged  with 
having  made  theology  dependent  on  philosophy.  He 
represented  theological  speculation  and  philosophical 
speculation  as  starting  from  different  data,  as  running 
parallel  to  each  other,  and  so  as  throughout  distinct. 
But  this  was  to  avoid  one  extreme  by  tailing  into  an- 
other. It  was  virtually  to  deny  the  unity  or  thought, 
and  to  assume  an  incredible  dualism  in  the  universe  or 
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speculation.  A  theology  absolutely  separated  from 
philosophy  must  be  even  more  unsatisfactory  than  one 
wholly  dependent  on  it.  Then,  the  method  itself  pro- 
ceeds on  assumptions  unsupported  by  evidence,  yet  far 
from  self-evident.  It  assumes,  for  instance,  that  a 
system  of  ideas  generated  a  priori  will  be  a  counterpart 
of  reality,  although  it  is  neither  inconceivable  nor  im- 

Erobable  that  the  characteristics  of  real  existence  may 
9  incapable  of  being  determined  by  the  mere  logic  of* 
necessary  thought.  Reason  should  not  thus  be  credited 
with  the  extraordinary  power  of  comprehending  reality 
without  requiring  to  apprehend  and  study  it.  Another 
assumption  is,  that  a  complete  and  self-consistent  sys- 
tem can  only  be  reached  by  an  exclusively  a  priori 
procedure,  whereas,  it  is  far  more  likely  that  such  a 
system  will  only  be  attained  by  a  combination  of  dif- 
ferent processes.  Again,  the  primary  datum  of  theo- 
logical speculation  as  understood  by  Rothe — the  idea 
of  God — is  assumed  to  be  immediately  given  and  im- 
mediately certain.  But  the  idea  of  God  is  not 
immediately  given  or  immediately  certain.  The  piety 
which  chooses  to  affirm  so  is  a  piety  capricious  in  its 
affirmations;  the  speculation  which  starts  from  such  a 
foundation  starts  from  an  assumption  easily  shown  by 
psychology  and  history  to  be  erroneous.  Rothe  went 
even  farther  astray.  He  represented  not  only  the  bare 
consciousness  of  God  but  the  Christian,  yea,  the  evan- 
gelical  God-consciousness,  as  a  simple  and  primary 
datum  of  consciousness.  This  was  utterly  arbitrary. 
It  was  to  treat  as  an  original  apprehension  what  is 
indubitably  an  acquired  experience.  No  a  priori  sys- 
tem—no  properly  deductive  system — can  be  reasonably 
imagined  to  nave  such  a  starting- point.  For  these  and 
other  reasons,  theological  speculation  of  the  kind 
advocated  bv  Rothe  may  be  rejected. 

Still  another  species  of  theological  speculation,  how- 
ever, has  been  attempted  and  commended, 
The  ■f*fUt'  — one  which  seems  more  modest,  and  claims 
to  be  more  distinctly  Christian.  It  is  the 
method  advocated  and  exemplified  in  the 
Schriftbewei*  of  Von  Hofmann.  He,  instead  of 
starting  like  Rothe  with  the  religions  consciousness, 
chose  to  start  from  a  real  concrete  fact,  what  he  calls 
the  Christianity  of  the  Christian, — a  Christianity  which 
he  supposes  to  have  acquired  in  the  Christian  a  separ- 
ate standing  of  its  own,  in  virtue  of  which,  and  inde- 
pendently even  of  Scripture,  it  is  self-evident  certain 
truth  sustained  and  authenticated  by  the  Spirit  of  God. 
From  this  fact  or  experience,  expressed  in  its  simplest 
and  most  general  form,  as  a  personal  relationship  or 
fellowship  between  God  and  man  through  Jesus  Christ, 
Hofmann  would  deduce  the  whole  theological  system 
by  a  process  of  "  thinking  within  "  the  central  fact,  so 
as  logically  to  evolve  from  it  its  manifold  wealth  of 
contents,  and  would  refrain  on  principle  from  looking 
outwards,  and  taking  into  account  the  religious  facts 
presented  by  history,  experience,  or  Scripture.  Now, 
in  this  system  also,  speculation  is  in  excess.  Such  a 
speculative  deduction  of  facts  from  fact*  as  is  contended 
for  is  impossible.  Facts  are  not  so  involved  in  one 
another  that  they  can  be  evolved  from  one  another  by 
mere  thinking,  and  still  less  so  that  from  one  fact  a 
whole  system  of  facts  can  be  thus  evolved.  From  a 
single  bone,  indeed,  of  an  animal  which  he  has  never 
seen  or  heard  of  a  naturalist  may  in  thought  correctly 
construct  the  whole  skeleton,  but  not  by  thinking 
within  or  from  the  one  fact  before  him,  but  by  making  I 
uso  of  all  the  knowledge  he  has  acquired  of  the  struct- 
ure of  animals,  of  the  relations  of  bones  to  bones.  Dr. 
Hofmann  himself  was  quite  unable  to  carry  out  the 
method  he  contended  for.  His  so-called  speculative 
arguments  are  mere  semblances  of  what  they  profess 
to  be.  Instead  of  the  contents  of  his  system  being 
really  "derived  "  from  the  simplest  expression  of  the 
fact  of  Christianity,  new  propositions  are  constantly 
borrowed  from  the  known  contents  of  Christianity,  and 
added  from  without  to  the  simplest  expression,  in  order 
to  help  out  the  unfolding  of  the 


to  in* 


Hofmann  "s  system  of  speculation,  as  in  that  of  Rothe, 
we  are  asked  to  start  from  an  assumption  which  in  not, 
and  cannot  be,  justified — the  assumption  that  Chris- 
tianity in  the  Christian  is  independent  of  its  objective 
grounds.  Surely  every  experience  may  reasonably  be 
called  upon  to  produce  evidence  of  its  legitimacy  and 
validity  ;  and,  if  so  called  upon,  how  can  it  avoid  re- 
ferring to  its  grounds?  It  is  only  by  an  examination 
of  the  grounds  of  an  experience  that  we  can  know 
whether  it  is  an  experience  of  reality  or  a  form  or  effect 
of  illusion.  The  fact  from  which  we  are  told  by  Hof- 
mann that  we  must  deduce  all  other  facts  is  only  itself 
intelligible  in  the  light  of  many  of  these  facts,  and 
even  of  the  Christian  system  as  a  whole  ;  it  is  a  fact 
;  which  has  many  conditions,  and  the  right  understand- 
I  ing  of  it  requires  its  being  viewed  under  its  various 
|  conditions,  not  as  abstracted  from  and  independent  of 
them. 

In  the  forms  indicated,  then,  speculation  has  failed 
to  make  good  its  claim  to  participate  in  the 
formation  and  development  of  theology.  Speculation 
Does  it  follow  that  its  claim  is  wholly  un- 
founded ?  By  no  means.  Speculation  in 
the  forms  described  pretends  to  an  inde- 
pendence of  reality  and  a  creative  power  for 
which  there  is  no  warrant  in  reason  or  confirmation  in 
fact.  Hence  the  futility  of  such  speculation  is  no 
disproof  of  the  utility  of  a  speculation  which  will  fully 
recognise  reality  and  directly  endeavor  to  elucidate  it 
Speculation  of  this  latter  kind  seems  to  be  a  necessary 
condition  of  true  systematization  and  a  necessary  sup- 
plement to  induction  and  to  all  the  special  methods 
of  particular  sciences.  In  a  true  philosophy,  for  in- 
stance, science  and  speculation  must  necessarily  be 
combined.  So  far  from  claiming  independence  of  the 
sciences,  a  true  philosophy  will  base  itself  upon  them, 
and  seek  to  rise  above  them  by  means  of  them.  It  is 
only  thus  that  it  can  hope  to  reach  the  ultimate  uni- 
versal and  real  principle  of  knowledge  and  being, 
without  which  there  can  be  no  rest  for  reason  or  unity 
in  the  universe.  But,  having  ascended  by  an  analytic 
and  inductive  course  to  the  unity  of  an  all-comprehen- 
sive ultimate  principle,  philosophy  must  endeavor  to 
descend  from  it  in  a  synthetic  and  deductive  manner, 
so  as  to  exhibit  the  whole  organism  of  existence,  or  to 
determine  how  the  many  laws  of  science  and  the  many 
facts  of  experience  are  connected  with  the  absolute  in 
being  and  causation,  and  through  it  with  one  another. 
It  is  conceivable  that  the  descent  should  be  accom- 
plished in  various  wavs.  and  Plato  and  Plotinus.  Des- 
cartes and  Spinoxa,  Fichte,  Schelling,  Hegel,  Krause. 
Gioberti,  and  others  have  attempted  it  each  in  a  way 
of  his  own ;  but  two  things  are  obvious,  namely,  that 
philosophy  cannot  consistently  decline  the  task,  and 
that  any  method  it  may  adopt  in  trying  to  perform  it 
must  be  one  essentially  speculative.  An  inductive  and 
analytic  method  is  clearly  inapplicable,  for  the  highest 
and  last  results  of  induction  and  analysis  are  just  what 

Doing  viewed  in  relation 


are  to  be  elucidated  through  _ 
to  the  one  supreme  truth  or  fact.  And  among  the 
data  with  which  philosophy  must  thus  synthetically 
or  speculatively  deal  are  those  of  religion.  It  requires 
to  snow  how  what  theology  teaches  as  to  God's  nature 
and  operations  comports  with  what  itself  affirms  as  to 
the  absolute  source  and  ground  of  existence,  and  this 
necessarily  commits  it  to  have  recourse  to  a  theologico 
speculative  use  of  reason.  And  to  a  very  large  use  of 
it  if,  for  example,  theism  be  true;  since,  in  this  case, 
the  absolute  principle  of  philosophy  can  be  no  other 
than  God  Himself,  and  its  highest  task  no  other  than 
to  show  Him  to  be  the  essence  of  all  existence,  the 
light  of  all  knowledge.  In  this  case  philosophy  most 
inevitably  become  in  the  highest  stage  of  its  develop- 
ment a  speculative  theology. 

Nor  can  positive  theology  dispense  with  speculation. 
It  cannot,  indeed,  begin  with  it  or  confine  itself  tort, 
— cannot  start  with  some  single  immediately  certain 
religious  fact,  and  then  by  mere  force  of  logic  evolve 
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therefrom  a  whole  theological  system.    Ita  data  are 
all  real  facta  of  religion,  and  these  it  must 

"ft*  r  deal  ^ilh'  lD.tK4nJ  pUcS  mti&  by  ob- 
io  indue-  serration  and  induction.  But  observation 
im  and  induction  will  not  always  alone  lead  to  a 
satisfactory  result  Observation  is  confined 
to  experience,  which  gives  only  the  particular.  In- 
duction, in  so  far  as  it  effect*  a  transition  from  the 
particular  to  the  general,  already  involves  the  activity 
of  speculative  reason  ;  it  makes  discoveries  only  when 
mded  by  theory  ;  it  can  never  of  itself  reach  ultimate 
truth ;  and  it  is  manifestly  not  its  function  to  raise 
coherent  comprehensive  systems  on  their  proper  con- 
structive principles.  Then,  the  theologian  who  re- 
nounces speculation  must  deal  most  inefficiently  with 
the  chief  ideas  and  doctrines  of  his  science.  Consider 
the  greatest  idea  of  all— the  idea  of  God.  Mere  ob- 
servation and  induction  do  not  yield  the  idea.  Exclu- 
■vely  applied,  they  cannot  take  us  beyond  the 
contingent  and  conditioned,  cannot  take  us  beyond 
atheism  and  secularism.  Waive,  however,  this  ob- 
jection, and  grant  that  the  idea  of  God  may  be  given, 
say,  through  revelation.  What  sort  of  idea  must  it  be 
in  the  mind  of  the  theologian  who  refuses  to  speculate  ? 


Merely  that  of  a  complex  of  the  attributes  predicated 
of  God  in  the  Bible.  Surely  that  ia  unworthy  to  be 
accounted  an  idea  of  God  at  all.  The  theologian  who 
ia  in  earnest  with  the  idea  of  God,  who  would  find 
order  and  light  in  the  idea,  who  would  think  of  Him 
«  He  is,  Absolute  Being,  Harmonious  life,  Infinite 
Personality,  Perfect  Spirit,  Ultimate  and  only  Com- 
plete Explanation  of  the  Universe,  must  assuredly 
speculate,  and  speculate  freely  and  largely,  although 
he  ought  also  to  do  so  humbly  and  reverently.  Even 
if  he  would  maintain  that  we  cannot  have  a  knowledge 
of  God  as  He  is— that  we  must  renounce  the  hope  of 
a  speculative  knowledge  of  Him,  and  be  content  with 
regulative  knowledge,— he  will  find  that  he 
Kant,  Hamilton,  Mansel,  and  Spencer  have 


so  fully  acknowledged,  speculation,  and 
much  speculation,  to  support  his  thesis.  The  mind  is 
not  necessarily  relieved  from  the  duty  of  exercising 
'peculative  thought  on  the  nature  of  God  by  receiving 
a special  revelation  regarding  God.  Christianity  is  a 
proof  that  such  revelation  may  only  increase  obliga- 
tion m  this  respect  It  brought  with  it  a  wondrous 
idea  of  God;  one  of  marvellous  practical  efficacy,  but 
one  also  which  forced  Christian  reason  into  paths  of 
speculation,  which  could  only  be  formulated  after 
lengthened  and  severe  speculative  labor,  and  which  no 
intellectually  or  spiritually  quickened  soul  can  accept 
•<herwiae  than  with  speculative  exertion.  And  this 
may  show  that  speculation  is  as  legitimate  and  appli- 
cable within  the  sphere  of  Christianity  as  within  that 
»f  general  theology.  The  comprehension  of  Christi- 
anity requires  that  we  penetrate  to  ita  distinctive  and 
central  principle,  and  view  all  ita  contents  in  the  light 
/that  principle.  It  is  only  so  that  we  can  hope  to 
accomplish  either  a  true  systematixation  or  a  true 
elucidation  of  ita  contenta.  The  procedure  by  which 
this  is  effected  cannot  be  one  of  mere  formal  logic,  of 
pore  deduction,  or  strict  demonstration ;  it  must  be 
one  which  implies  a  constant  reference  to  facta  and 
inductive  results ;  but  still  it  must  be  one  which  is 
essentially  synthetic  and  speculative. 

Theology  is  a  unity,  a  whole,  bat  a  very  complex  unity, 
R*l«tim«  a  who,°  of  m*nT  d'Mimilar  parts.  It  may  bo 
rf  the  spoken  of  in  a  broad  and  general  way  as  a  sci- 
toeolotfcal  *nc«-  but  not  less  correctly  as  a  department  of 
•ciencva.  sciences.  It  includes  many  studies  or  dis- 
.„i  •.  cipliues  which  may  be  cultivated  in  a  scientific 
•Pint  and  according  to  scientific  methods,  and  these  studies 

?fJi,C,tfj.nw'  whi,e  clMe,y  con«>«^.  »">  «lso  clearly  dis- 
tinct. They  are  by  no  means  mere  divisions  of  a  special 
^'•"i11*-  Natural  theology  and  Christian  dogmatics  are  as 
•iwtmct  from  each  other  as  physics  is  from  chemistry  or 
BBW  from  physiology.  Comparative  theology  and 
»'h  ical  theology  are  as  distinct  from  each  other  as  the 
52  of  the  general  history  of  mankind  is  from  the  study 
<*  the  hurtory  of  England. 


Hence  arise  a  number  of  problems.  How  are  the  theo- 
logical sciences  related  to  the  non-theological  sciences  and 
to  one  another?  How  are  they  located  in  the  vast  organism 
of  science  as  a  whole?  and  how  are  they  connected  with 
one  another  so  as  to  form  a  smaller  organic  whole  in  them- 
selves T  What  principles  have  they  iu  common,  and  what 
tasks  are  proper  to  each?  Wherein  do  they  agree  and 
wherein  do  they  differ  in  their  methods  of  research  ? 
These  are  very  important  questions.  There  cannot  be  an 
earnest  and  scientific  study  of  theology  where  they  are 
overlooked.  It  is  the  special  task  of  the  theological  disci- 
pline called  " encyclopaedia  of  theology"  to 
discuss  and  answer  them, — or,  in  other  words,  JE£?7c'°r 
to  determine  the  boundaries  of  theology,  to  theulc* 
exhibit  and  explain  its  inner  organization,  to 
indicate  its  component  parts,  and  to  trace  their  relations 
both  to  one  another  and  to  the  theological  system  as  a 
whole.  This  discipline  is,  therefore,  the  appropriate  scien- 
tific approach  and  introduction  to  theology  and  to  the 
various  theological  sciences. 

It  is  of  comparatively  little  importance  whether  or  not  it 
be  itself  called  a  theological  science.  Strictly  speaking, 
perhaps,  it  is  rather  a  section  or  prolongation  of  that 
division  of  general  philosophy  which  treats  of  the  rela- 
tions of  the  sciences.  One  of  the  tasks  of  philosophy  is  to 
define  and  distribute,  classify  and  co-ordinate,  the  sciences, 
so  as  to  exhibit  them  as  parts  of  an  harmonious  comoe  or 
members  of  a  well-proportioned  corpu*.  But  philosophy, 
when  in  the  pursuit  of  its  merely  general  ends,  cannot  be 
expected  to  go  into  details  and  to  concern  itself  with  all 
the  subdivisions  and  ramifications  of  science.  It  will  be 
content  to  trace  main  lines,  to  appreciate  leading  princi- 
ples, processes,  and  results,  and,  in  a  word,  to  exhibit  the 
organic  unity  and  variety  of  science  as  a  whole.  It  will 
leave  the  exact  and  exhaustive  distribution  and  survey  of 
any  particular  kind  or  group  ef  science*  to  those  who  are 
extensively  and  minutely  acquainted  with  that  kind  or 
group  of  sciences.  The  comprehensive  philosophic  surrey 
of  any  order  or  department  of  studies  is  the  encyclopaedia 
thereof.  Hence  there  is  encyclopaedia  of  mathematics,  of 
physics,  of  philology,  and  of  jurisprudence,  as  well  as  of 
theology.  Encyclopaedia  of  philosophy,  however,  compre- 
hends all  the  departmental  encyclopedias  of  science.  And 
this  for  the  simple  reason  that  philosophy  is  inclusive  and 
unitive  of  all  science.  As  teientia  teientiarum  philosophy 
is,  as  Hegel  has  aptly  said,  "  wesentlich  Encyclopadie." 
Hence  theological  encyclopedia — the  encyclopaedia  of  the 
sciences  conversant  with  religion — may  reasonably  be  held 
to  be  essentially  a  prolongation,  a  direct  continuation,  of 
philosophy. 

Theological  encyclopaedia  has  had  ita  course  determined 
by  the  general  movement  of  theology.  The  various  theo- 
logical disciplines  required  to  be  evolved  before  they  could 
be  co-ordinated.  The  designation  "theological  encyclo- 
paedia" first  occurs  In  its  current  technical  sense  in  Mur- 
sinna's  Primts  Lintm  Enej/dopmdite  Theologicm  (1764).  It  was 
only  with  the  publication  of  Schleiermacher's  Kurxe  Dar- 
ttcllmtg  He*  fheologiscken  Studiumi  in  1811  that  the  full  scien- 
tific importance  of  the  discipline  was  made  evident.  It 
has  since  been  diligently  cultivated  in  Germany,  and  a  at 
length  finding  recognition  in  other  countries. 

There  are,  however,  serious  defects  even  in  the  latest 
and  best  expositions  of  it.  Two  of  these  may  be  noted  as 
being  so  serions  that,  owing  to  their  prevalence,  theological 

"  to  have  ev 


encyclopaedia  can  hardly  be  said  t 


even  yet  entered 


a  truly  scientific  stage.  One  is  the  virtual  or  express  iden- 
tification of  theology  with  Christian  theology.    All  tha 


chief  theological  encyclopedists  of 
Iange.  Bablger,  Bothe,  Von 


in  this  amazingly  absurd 


many— Hagenbach, 
n— follow  Schleier- 
Logleally  tha 
ight  with  equal 
justice  identify  all  theology  with  their  own.  The  supe- 
riority of  Christianity  to  other  religions,  the  uniqueness  of 
Christianity  among  religions,  does  not  alter  the  nature  or 
lessen  the  magnitude  of  the  error.  Every  encyclopedia  of 
theology  which  confounds  the  general  with  the  special  so 
completely  as  to  identify  theology  with  Christian  theology 
forfeits  its  title  to  recognition  as  scientific;  and  almost  all, 
even  of  the  latest  and  best  theological  encyclopedias,  do 
so.  The  other  fault  referred  to  is  that,  even  in  tho  latest 
and  best  of  theological  encyclopedias,  the  constituent 
sciences  of  theology  are  not  so  co-ordinated  with  reference 
to  a  centre  as  to  render  apparent  their  organic  connections. 
The  German  encyclopedists  since  Schleiermacher  claim, 
indeed,  that  they  so  distribute  the  various  disciplines  of 
theology  as  to  exhibit  its  natural  organization.  But  the 
claim  is  not  well  founded.  In  reality,  their  schemes  of 
distribution  have  no  real  unity.  They  are  simply  arrange- 
ments of  the  various  theological  disciplines  in  a  fourfold, 
threefold,  or  twofold  manuer,  i.e.,  tor  example,  i 
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historical,  systematic,  and  practical,  or  as  historical,  sys- 
tematic, and  practical,  or  as  didactic  and  practical.  But 
this  is  merely  external  classification.  It  may  be  faultier* 
of  its  kind,  bat  it  cannot  of  itself  yield  more  than  a  super- 
ficial and  mechanical  arrangement  of  the  theological  sci- 
ences. Theology,  to  be  scientifically  surveyed  and  distrib- 
uted, must  be  viewed  as  a  unity,  and  all  its  parts  must 
be  shown  to  be  included  in  it,  and  to  have  a  definite  place 
in  it  from  its  very  nature  and  definition,  as  the  science  or 
philosophy  of  religion.  Their  relationship  to  one  another 
must  be  determined  by  their  relationship  to  the  whole  of 
which  they  are  parts,  to  that  science  or  rather  philosophy 
which  treats  of  religion  as  a  whole.  They  can  only  be 
unified  and  co-ordinated  in  a  truly  organic  manner  by 
their  dne  reference  to  religion,  and  consequently  proper 


inclusion  and  location  in  the  philosophy  of  religion.  This 
necessity  has  as  yet  been  < 
theological  encyclopedist*,1 


llosopny 


is  an  all-comprehensive  science  of  religion, — one 
which  treats  of  religion  in  its  unity  and  en- 
Phllosophy  tirety.  It  alone  completely  answers  to  the 
of  religion,  idea  and  definition  of  theology.  It  is  the  one 
general  theological  science,  comprehends  and 
dominates  the  special  theological  sciences,  so  as  to  be  the 
science  of  these  sciences,  and  hence,  in  accordance  with  the 
true  distinction  between  philosophy  and  science,  is  prop- 
erly called  philosophy  rather  than  science — the  philosophy 
of  religion.  All  philosophy  is  science,  but  all  science  is  | 
not  philosophy.  Philosophy,  as  distinguished  from  science, 
is  general  or  universal  as  distinguished  from  particular  or 
special  science.  This  distinction  is,  of  course,  not  an  abso- 
lute one,  but  of  degree — of  more  or  less;  every  other  dis- 
tinction between  them,  however,  is  positively  erroneous.  I 
The  one  general  theological  science  is  appropriately,  there- 
fare,  termed  philosophy.  It  is  the  philosophy  of  religion 
as  there  is  a  philosophy  of  nature  and  a  philosophy  of  mind, 
each  inclusive  of  various  sciences.  It  is  of  the  very  nature  j 
of  philosophy  to  be  both  before  and  after  the  sciences  to 
which  it  relates, — to  be  at  once  their  root  and  result,  and  ] 
at  the  same  time  their  bond  of  union  and  source  of  life. 
And  the  general  theology  which  may  justly  be  identified 
with  philosophy  of  religion  has  undoubtedly  held  this  rela- 
tion to  the  special  theological  sciences.  It  preceded  them, 
being  the  germ  from  which  they  evolved,  the  root  from 
which  they  have  sprung ;  it  has  grown  np  along  with  them, 
permeating  them  as  their  common  life ;  and  it  also  suc- 
ceeds and  transccuds  them,  basing  itself  on  them  and  per- 
fecting itself  by  means  of  them.  It  is  the  one  generic 
science  of  the  object  with  which  it  deals,  and  vast  enough 
to  comprehend  a  whole  group  of  sciences,  because  its  ob- 
ject— religion — is  so  rich,  complex,  and  varied. 

The  primary  task  of  a  philosophy  of  religion  is  to  ascer- 
tain and  exhibit  the  nature  of  reygion.  Now,  a  general 
theory  of  religion  is  the  natural  introduction  to  all  special 
religions  studies  and  theological  sciences,  and  yet  can  itself 
only  be  ' 


»  brought  to  perfection  through  the  advancement  of 
studies  and  science*.  For  example,  we  can  only 
stely  understand  the  nature  of  religion  through 


sly  understand  the  nature  or  religion  througl 
■  of  the  history  of  religion,  and  yet  we  cannot  trace 
of  religion  at  all  unless  we  know  generally 
is.  Again,  in  snch  works  on  Christian  dog- 
as  those  of  Schenkel,  Kahnis,  Bledermsnn,  and 
Lipsiu*.  we  find  a  considerable  place  assigned  to  an  investi- 
gation into  the  general  nature  of  religion.  The  investiga- 
tion is  manifestly  not  there  strictly  appropriate ;  iU  true 
position  can  only  be  in  another  and  wider  science.  At  the 
same  time,  tt  is  undoubtedly  a  necessary  antecedent  to  the 
investigations  of  Ch  ristian  dogmatics,  from  the  very  fact  that 
Christianity  is  a  religion.  On  the  other  hand,  Christianity 
is  not  only  a  religion,  but  a  religion  which  claims  to  be  the 

1  The  best  account  of  the  history  of  theological  encyclo- 
pedia Is  that  given  by  Rsblger  In  hU  Thruloqik  ndrr  Fncyrlopddie 
dir  Thcologir  (1880),  of  which  there  Is  sn  Rngllsh  translation, 
with  notes  which  considerably  Increase  the  value  of  the  work, 
by  the  Kev.  J.  Mac  pherson  (2  vols.,  18M).  The  account  in  Zock- 
ler"S  llnnilbueh  der  Utrul.  WUnentchtrflen,  I.  87-111  (1885),  is  also 
good.  The  fullest  account  of  the  history  of  attempts  to  clarify 
the  sciences  is  that  of  the  present  writer  In  Prriby.  Iter'  for  July, 
lfx.,  and  July,  1886.  The  following  may  be  specified  as  among 
the  most  useful  of  theological  encyclopedias  :  Schleiermacher's 
Kurir  Dnrrtrtlung  dr»  throi.  Mudiuttu,  1st  ed.,  1810.  2d  ed.,  1X30  ; 
Ftaudcnmaler's  Enryefimddie  drr  Iktct.  WitterwchaJUn,  etc.  18.14 ; 
HaKenbach's  Enryelapadir  u.  Mrthadtintjir.  drr  Ihrol.  n'lMerurhaflcn, 
10th  ed.,  1880;  Crooks  and  Hurst's  Enryrioprd (a  and  Mrthndntnm. 
on  (V  ttiM*  of  Hni/mbneh,  New  York,  18M ;  Doede's  Encyclrwdir 
drr  Chrutetijke  ThnJogir,  2d  ed  ,  1888  ;  Lauge's  Orundrimdrr  throt, 
Encyclop&dlt,  1877:  Von  Hermann's  EnrytiopAdir  drr  Throlnffir, 
1879 :  Kothe's  Tfimiotriiche  Encyciupiidie,  1880 ;  Drnmmond's  Jntro- 
duetum  tn  the  Study  qf  Thrology ;  and  Cave's  lntrodurtirm  In  The- 
ntnoy,  I88A.  See  sfso  the  article  of  Willihald  Grimm,  "Zur  theol. 
Encyclopedic"  in  »*chr.  f.  u-iwourA,  Throi.,  1882. 1.  ;  and  (ire- 
tlllat's  iipc*  de  ThMogir  Syttmatiqut.  voL  I.,  "  Propedeutlquc." 


perfect  or  absolute  religion;  and,  clearly,  if  the  claim  b* 
well  founded,  the  complete  nature  of  religion  can  only  t» 
understood  through  that  full  knowledge  of  Christianity 
which  Christian  science  may  be  expected  to  give. 

From  the  very  nature  of  religion  the  science  or  philos- 
ophy which  treats  of  it  as  a  whole  mast  obviously  be  most 
comprehensive.  Religion  is  a  relation  between  s  worship- 
ping subject  and  a  worshipped  object.  It  implies  both  dis- 
tinction and  unity.  Were  there  no  distinction  between  the 
subject  and  the  object  there  would  be  no  religion,  whether 
the  self-identical  unity  were  named  Ood  or  man.  Wen 
there  only  distinction  between  them — were  God  sod  man 
absolutely  separate  from  and  indifferent  to  each  other,— 
religion  must  be  in  this  case  also  impossible.  Re- 
ligion thus  supposes  two  factors,  which  are  different 
yet  related,  so  far  distinct  and  so  far  akin;  and  ooj 
views  of  religion  must  depend  on  our  views  of  tbest 
two  factors.  It  involves  still  more.  God  docs  not  set  ob 
man  by  the  direct  manifestation  of  His  absolute  essence, 
nor  does  man  know  Ood  by  immediate  vision.  Takr  amy 
the  physical  and  moral  worlds  and  the  written  word  sad 
the  Incarnate  Word  of  Ood — suppose,  that  is  to  ssy,  beta 
general  and  special  revelation  removed — and  au  impasaablt 
chasm  will  separate  man  from  God  and  all  religion  bt 
destroyed.  The  revelation  in  nature  and  the  revelstiot 
through  particular  inspiration  and  intervention,  however, 
bridge  over  this  chasm,  and  consequently  religion  is  every- 
where found  existing  in  some  form.  But  even  revelstiot 
would  be  useless  if  man  had  not  faculties  to  apprehend  it  sad 
to  avail  himself  of  it.  The  communion  of  man  with  Ood 
supposes  powers  of  communion  in  man  as  well  ss  in  God. 
It  can  only  be  realised  through  religious  faculties  and  pro- 
cesses which  can  be  analysed  and  which  have  lswsof  exer- 
cise and  evolution  that  can  be  traced.  Farther,  reliriot 
has  a  history  which  shows  how  man  has  interpreted  or  mis- 
interpreted the  revelations  made  to  him,  what  forms  relic- 
ion  has  assumed  in  various  lands  and  age*,  and  how  tbest 
forms — the  religions  of  the  world — have  arisen  and  spread, 
developed  and  decayed,  influenced  one  another  and  affected 
morality,  civilisation,  and  general  history.  Thus  relirion, 
from  its  very  nature  or  idea,  requires  as  to  treat — (l)of  tht 
object  of  religion  (God),  (2)  of  the  subject  in  relifius 
(man),  and  (3)  of  the  media  and  process  of  religion,— or,  is 
other  words,  (a)  of  the  mode*  of  Divine  manifestation,  I 
of  the  powers  of  human  apprehension  of  the  Divine,  sod 
(e)  of  religion  itself  as  a  kind  of  psychical  life.  All  tbs 
special  theological  sciences  deal  with  some  of  these  theme*, 
or  some  portion  or  portions  of  some  of  these  theme* 
in  certain  aspects,  but  the  philosophy  or  general  science  of 
religion  deals  with  them  all  in  their  entirety  and  ortsnii 
connectedness,  the  form  appropriate  to  philosophy— U 
science  which  comprehends  and  thereby  transcends  special 
sciences. 

For  the  philosophy  of  religion,  as  the  highest  disciplise 
of  theology,  the  most  natural  order  to  be  followed  intbs 
treatment  of  its  themes  is  probably  that  which  has  bees 
Indicated.  It  is  the  order  which  has  been  most  commonly 
adopted  in  treatises  that  aimed  at  systematic  completeness. 
God,  man,  God's  manifestation  of  Himself  to  man,  mast 
experience  of  God,  and  the  development  of  religions, — tbest 
are  the  topic*,  and  such  is.  in  the  main,  the  order  of  their 
discussion,  usually  found  in  philosophies  of  religion  prop- 
erly so  called.  This  is,  however,  because  the  philosophy  of 
religion  as  a  distinct  discipline  presupposes  the  results  ■ 
the  several  special  theological  science*.  Theology  ends  at 
it  begin*,  in  unity;  but  the  unity  in  which  it  ends  is  very 
different  from  that  in  which  it  begins.  It  begins  with  th* 
confused  unity  of  common  knowledge,  the  somplex  sod 
undifferentiated  germ  of  the  theological  sciences;  itesdi 
with  the  unity  of  the  clearest  and  deepest  insight,  w 
which  all  distinctions  are  at  once  recognized  and  reconciled 
This  last  is  the  unity  of  that  ultimate  stage  of  theotorieil 
knowledge  which  can  alone  claim  to  be  philosophical  u 
distinguished  from  scientific ;  and  it  can  only  be  reached 
by  those  who  have  attained  to  an  adequate  mastery  of  si 
the  science*  conversant  with  religion.  The  philosophies' 
student  of  the  whole  must  have  studied  scientifically  its 
part*,  know  what  is  to  be  known  about  them,  and  mak. 
use  of  his  knowledge  in  his  own  proper  labors.  TV 
student  of  the  parts  needs  to  know  only  in  a  general  way 
what  religion  is,  and  must  follow  in  his  studies  an  order  <>f 
procedure  determined  by  his  lack  or  limitation  of  know! 
edge.  The  coarse  by  which  the  mind  traverse*  the  part:*, 
snd  special  science*  of  religion  and  rises  to  a  philosophy  of 
religion  cannot  be  the  same  as  that  through  which  >< 
unfolds  a  philosophy  of  religion  iUelf,  exhibits  and  con- 
firms a  religious  theory  of  the  universe,  and  barmooiw* 
and  elucidate*  all  result*  of  theological  research  and  *U 
varieties  of  religious  phenomena. 

The  philosophy  of  religion  is  itself,  *f  course,  special  » 
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ration  to  philosophy, of  which  it  is  only  ft  department. 
And  then  may  even  be  a  special  kind  or  form  of  the 
philosophy  of  religion,  if  that  kind  or  form  be  general 
rcougb  to  include  a  natural  group  of  theological  sciences 
tod  to  have  regard  to  their  collective  effects.  A  special 
religion  may  be  so  significant,  so  important,  and  the  sub- 
ject of  so  many  theological  disciplines  as  to  render  indis- 
pensable the  division  alike  of  the  philosophy  and  of  the 
fc-ieoces  of  religion  into  general  and  special.  Christianity, 
a*  the  most  perfect  form  of  religion,  the  fullest  revelation 
of  spiritual  truth,  the  source  and  theme  of  a  large  group  of 
•tfiences,  is  such  a  religion.  Hence  there  may  be,  and 
tbould  be,  not  only  a  philosophy  of  religion  but  a  philosophy 
of  Christianity,— not  only  a  generically  religious  but  a 
tperifically  Christian  theory  of  the  universe.  If  the  claims 
<>f  Christianity  be  warranted,  if  in  it  religion  and  re  vela- 
lion  were  consummated,  the  philosophy  of  religion  can 
only  reach  a  satisfactory  conclusion  when  it  has  passed  into 
s  philosophy  of  Christianity,  or,  in  other  words,  attained 
sach  s  comprehension  of  existence  and  life  in  relation  to 
tbe  person  and  work  of  Christ  as  is  possible  to  the  human 
spirit.  The  philosophy  of  Christianity  must  obviously  be 


anected  with  all  Christian  disciplines  in  the  same  manner 
the  philosophy  of  religion  is  with  all  other  theological 


History 
•f  philos- 
•phjr  of 


The  history  of  the  philosophy  of  religion  has,  of 

been  closely  conjoined  with  tbe  histories  both 
of  theology  and  of  philosophy,  and  influenced 
by  all  the  causes  which  have  affected  them. 
In  the  wide  sense  of  religious  reflection  it  is  as 
old  as  either  philosophy  or  theology.  As  a  dis- 
ment  of  philosophy,  and  tbe  highest  and  most 
ive  theological  a 


'  than  many  a  living  in- 

 ,  but  even  in  this  "latter  sense  the  whole  histories 

both  of  philosophy  and  of  theology  have  been  needed  as  the 
preparation  and  foundation  for  it.  It  could  only  appear  in 
its  alone  adequate  form  when  both  philosophy  and  theology 
*ere  highly  developed,  when  both  had  freed  themselves 
from  the  yoke  of  all  authority  save  that  of  truth  and 
reason,  when  both  had  discovered  their  appropriate 
methods,  when  they  could  so  combine  as  to  do  no  violence 
to  the  proper  nature  of  either— a  kind  of  combination 
mast  difficult  to  accomplish.  But  this,  as  might  easily  be 
shown,  wss  not  before  philosophy  and  theology  became  at 
•nee  critical  and  speculative,  or,  In  other  words,  before  that 
(rest  revolution  of  thought  with  which  the  names  of 
Kant,  Hegel,  and  8chleiermacher  are  so  gloriously  asso- 
rted. Only  in  the  present  century  have  philosophy  and 
•neology  reached  the  stage  in  which  they  can  unite  and 
produce  a  philosophy  of  religion.  And  within  the  century 
many  philosophies  of  religion  have  made  tbeir  appearance, 
stprcially  in  Germany.  Indeed,  all  the  more  eminent 
philosophers  of  Germany  have  fully  recognized  that  a 
philosophy  of  religion  is  a  most  essential  department  of 
philosophy.  That  not  a  few  of  tbe  so-called  philosophies 
•'  religion  produced  have  been  very  defective  and  erro- 
moqs  is  only  what  was  to  be  expected.  The  worth  of  a 
man's  philosophy  of  religion  cannot  be  greater  than  tbe 
worth  of  his  philosophy  and  theology  in  general.  It  is 
impossible  that  the  philosophy  of  religion  of  an  Hegelian 
and  s  Neokantiat  can  accord,  very  possible  that  both  may 
be  far  remote  from  tbe  truth.  If  empiricism,  positivism, 
srmaterisllsm  be  true  philosophy,  or  if  authority  be  the 
foundation  of  religion  and  the  standard  of  theology,  a 
philosophy  of  religion  must  be  illegitimate  and  superfluous. 
When  religion  is  assumed  to  consist  merely  of  beliefs, 
emotions,  and  actions  which  have  no  objective  grounds,  no 
k*I  and  rational  basis,  its  development  can  only  be  an  ob- 
ject of  history  and  of  psychological  analysis,  and  there  can 
he  no  philosophy  of  religion,  but  simply  a  science  of  relig- 
xws,  which,  seeing  that  it  deals  entirely  with  certain  forms 
•f  mental  disease  and  delusion,  must  be  deemed  merely  a 
*epartmeot  of  mental  pathology.  A  philosophy  essentially 
rdirioos  must  combine  with  a  theology  essentially  rational 
in  order  to  yield  what  deserves  to  be  called  a  philosophy  of 
religion.  If  religion  be  the  living  apprehension  and  enjoy- 
ment of  the  truth  which  philosophy  has  for  Its  mission  to 
*«k  to  comprehend,  then,  but  only  then,  must  a  philosophy 
•f  religion  be  necessary  alike  to  philosophy  and  religion.> 


We  now  pass  to  special  theological  disciplines 
at  the  utmost  merely  become  sciences  as  dis- 
tinguished from  philosophy.  They  all  deal 
with  religion,  each  of  them  treating  of  some 
particular  portion  or  aspect  of  it ;  and  the 
order  and  mode  in  which  they  do  so  determines 
their  relations  to  one  another  and  the  order  of  their  suc- 
cession. If  we  would  rise,  for  example,  through  study  of 
the  parts  or  phases  of  religion  in  a  sure  and  natural  man- 
ner to  a  knowledge  of  it  as  a  whole,  we  must  necessarily 
begin  with  what  01  it  is  nearest  and  most  accessible  to  us. 
But  what  is  so  is  Its  history.  In  its  historical 
manifestation  it  is  a  phenomenon  which  no  one  Historical ; 
can  refuse  to  acknowledge.  The  history  itself, 
however,  is  not  only  a  most  extensive  but  a  very  complex 
phenomenon.  It  is  external  and  internal,  corporeal  and 
spiritual,  a  history  of  outward  events  and  actions,  institu- 
tions and  rites,  and  also  of  ideas,  convictions,  and  affections. 
What  is  external  is  nearer  and  more  accessible  to  us  thau 
what  is  internal,  and  it  is  through  the  former  that  we  must 
penetrate  into  the  latter.  They  cannot  be  quite  separated, 
for  the  external  is  only  intelligible  through  the  Internal, 
and  the  internal  only  attainable  and  verifiable  through  the 
external ;  but  they  can  be  so  far  differentiated,  and  there 
is  a  history  mainly  of  what  is  external  in  religion  and 
another  mainly  of  what  is  internal.  The  ordinary  history 
of  religion  is  mainly  concerned  with  tracing  the  growth  of 
religion 

ter.   It  may  be  di 


heathen  religions,  the  history  of  the  Jewish 
the  rise  of  Christianity,  and 


history  i 
i  religion 
if  the  Ch 


of  the 


the  history  of  the  Christian 
in  this  form,  even  when  i 


in  the  most  accurate  and  thorough  manner,  should  be  i 
science  may  be  doubted,  as  it  is  simply  occupied  with  the 
discovery  and  description  of  the  particular  and  concrete. 
It  is  not  usual  so  to  designate  it  in  any  of  its  sections.  Tbo 
history  of  religious  beliefs  and  ideas  may  be  as  purely  and 
properly  history  as  that  of  external  institutions  and  trans- 
actions. It  deals,  however,  not  only  with  what  is  internal 
and  spiritual  but  also  with  what  is  abstract  and  general, 
and  hence  it  is  at  least  more  akin  toscience  than  is  common 
history,  and  its  sections  are  often  called  sciences.  These 
sections  are  three  in  number,  and  correspond  to  tbe  sections 
of  the  ordinary  history.  They  are  known  as  comparative 
theology,  Biblical  theology,  and  tbe  history  of  Christian 
doctrine.  To  the  last  of  these,  symbolics  may  fairly  claim 
to  be  a  necessary  supplement.  They  are  quite  distinct 
from  conceivably  attainable  knowledge  of  the  lawBof  relig- 
ious history,  such  as  might  be  with  strict  propriety  desig- 


nated science  of  religious  history,  a  department  o«  • 
as  yet  extremely  little. 


Psycho- 
logical | 


of  history.   Of  historical 


Religion  is  a  spiritual  process,  and  its  history  cont 
implies  tbe  affections  and  operations  of  mind. 
The  historical  treatment  of  religion,  therefore, 
necessarily  leads  to  its  psychological  treat- 
ment. The  history  alike  of  religious  events 
and  actions  and  of  religious  ideas  and  beliefs  can  only  be 
explained  through  a  knowledge  of  the  religious  powers  and 
processes,  i.e.,  of  the  psychological  factors  and  states  which 
condition  and  determine  its  development.  The  psycho- 
logical study  of  religion,  although  it  has  been  greatly  neg- 
lected, should  reach  over  a  very  large  department  of  the- 
ology. The  department  may  be  distributed  into  three 
disciplines — the  general,  comparative,  and  special  psychol- 
ogy of  religion.  The  first  should  treat  of  the  general  re- 
ligious nature  of  man ;  the  second  should  discover  and 
compare  the  psychical  peculiarities  to  be  found  in  the  vari- 
ous religions ;  and  the  third  should  exhibit  elaborately  the 
psychology  of  a  particular  religion,  as,  t.g.,  Biblical  and 
Christian  psychology. 

The  historical  and  psychological  sciences  of  religion  deal 
with  religion  merely  as  an  historical  and  pay-  a  colored  c  • 
chological  phenomenon.  They  do  not  imply  ' 
its  truth,  and  can  be  cultivated  by  those  who  regard  it  as  a 
delusion  equally  with  those  who  acknowledge  it  to  be  a 
certainty.  It  is  the  office  of  apologetics  to  determine 
whether  or  not  it  is  true  and  how  far  it  is  true.   If  it 


1  There  li  a  laborious  and  Impartial  history  of  the  philosophy 
■  M'flon  by  Bernhard  PQnJer.  Qaxhichtt  der  chrittitchen  Rtiui 
*/yc)^*'pkif,  2  vol*.,  18*0-83.  Of  this  valuable  work  an  English 
tnm^tiot,  U  noon  u>  appear.  Some  chapters  of  the  history  have 

T\bl7  "rittcn  by  O.  Pflelderer  in  his  RtHfjionsphiUitvphif  au/ 
«M-LT**rr  0r"*d!age.  1*M,  a  first  volume  of  a  translation  of 
wri.ch  b»»  been  publUhed.  For  a  list  of  works  on  the  philosophy 
•n  rr.liri.ro  the  last  edition  of  Hagenbach  may  be  consulted. 
^Tlj0*  following  only  can  be  mentioned:  Hegel.  Philotophit 
i7j^^2ToU  -1SH:  Krause,  Pie  atmMutr  IWi<Ti<m*phU<m,,>Me, 
ok,  U35;  Oh\tn,JicUffum*phUom>phi<inihrer  Oeberelnttimmung 


mil  Vernunfl.  Oetehiehle,  umf  Offmbarung.  1835;  Billroth,  Vorlaun- 
grn  iibrr  RHxgiontphilntnphie ,  1887  ;  Stenena,  ChritUirhe  RHigirm*- 
ph0ntophie,2  vols..  1839;  Taute.  Rrligion*phtio*iphvf.  t«m  Stand 
punkU  der  Hilomphir  llerbart*.  1  parts,  1840-52  ;  Rothe,  Throloouche 
Ethik,  3  vols.,  18*5 ;  Welsse,  PhilomphiKhe  DogmaUk  oder  Pkilon- 
phi*  de*  ChrUtrnthvmt,  8  vols.,  1855-62  ;  Apelt,  krltgivntphilofvphit, 
I860 ;  Stockl,  Uhrbueh  der  ReUgiontphOoiophie,  2d  cd  .  1878  j  Lotze. 
Grundzuge.  der  Reiigitmrphilo$o}>hir .  1882  ;  Von  Hsrtmsnn,  RHiffian 
dn  Gri*ri,  1883;  Telchmuller,  ReiipiontpKilnmpMe.  1886 ;  Morel], 

HmHsr  U>  the  J 
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prove  that  God  reveals  himself  to  man,  and  that  man  ap- 
prehends God.  In  other  words,  apologetics  treats  of  the 
media  of  revelation — alike  the  objective  and  subjective, 
Divine  and  human  media— and  so  is  the  science,  on  the 
one  hand,  of  revelation,  and,  on  the  other  hand,  of  religious 
certitude.  It  is  divisible  into  general  and  special,  or,  in 
equivalent  terms,  into  theological  and  Christian  apologet- 
ics,— the  former  being  the  scientific  exhibition  of  the 
grounds  of  natural  religion,  and  the  latter  of  the  grounds 
of  the  Christian  religion.  They  are  sometimes  combined, 
inasmuch  as  both  are  needed  in  order  to  establish  the  truth 
of  Christianity.  In  Germany  it  has  become  not  uncommon 
to  fuse  them  into  one  under  the  name  of  fundamental  the- 
ology, described  as  the  science  which  treats  of  the  founda- 
tion of  Christianity.  And,  undoubtedly,  it  is  not  only  ex- 
pedient but  even  necessary  to  treat  of  both  as  introductory 
and  preparatory  to  the  construction  of  Christian  science. 
But  the  distinction  between  them  must  not,  therefore,  be  I 
forgotten  or  ignored.  Theological  apologetics  might  be  ir- 
resistible although  Christian  apologetics  were  futile.  Theo- ' 
logical  apologetics  derives  ita  validity  from  its  relation  to 
natural  theology,  which  has  an  absolute  value  of  ita  own, 
wholly  independent  of  any  other  science,  of  Christianity, 
or  of  anything  else.  The  alliance  of  theological  and  of  | 
Christian  apologetics  is  perfectly  legitimate;  the  attempt 
to  combine  them  into  a  single  science,  into  a  single  homo- 
geneous discipline,  is  decidedly  the  reverse. 

The  highest  stage  of  theological  science  is  the  methodical 
S  tematic  education  and  exhibition  of  the  truth  involved 
'  in  religion,  either  as  contents  of  faith  or  ele- 
ment* of  life.  When  conversant  with  the  faith  it  is  dog- 
matics, when  with  the  life  ethics ;  but,  of  course,  here  again 
distinction  is  not  to  be  confounded  with  separation.  True 
faith  is  living  faith,  and  true  life  is  the  life  of  faith.  Dog- 
matics and  ethics  are  so  intimately  related  that  it  is  not 
surprising  that  they  should  have  been  long  left  undiffer- 
entiated, or  that  a  few  eminent  theologians  should  still 
deny  that  they  can  be  properly  treated  apart.  Theology 
at  this  stage  is  commonly  designated  systematic,  although 
the  term  is  not  a  good  one,  and  others,  little  if  any  better 
perhaps,  as  didactic,  theoretical,  positive,  thetie,  etc,  have 
been  suggested  as  substitutes.  Systematic  theology,  like 
historical,  psychological,  and  apologetic  theology,  is  divisi- 
ble into  general  and  special,  the  former  including  natural 
theology  and  theological  ethics,  and  the  latter  Christian 
dogmatics  and  Christian  ethics.  The  identification,  so  com- 
mon in  Britain,  of  systematic  theology  with  Christian  dog- 
matics is,  of  course,  solely  due  to  the  survival  among  us  of 
prescicutiflc  thought  and  language  in  theology. 

The  historical  and  psychological  sciences  of  religion  may 
be  conjoined  under  the  designation  of  empirical,  or  phe- 
nomenological,  or  historical  (in  the  widest  sense);  the 
apologetic  and  systematic  sciences  under  that  of  didactic, 
thetie,  speculative,  or  systematic  (in  a  loose  sense).  This 
twofold  division  of  them  is  the  one  generally  adopted.  And 
as  it  rests  on  an  obvious  and  important  distinction  It  is 
fully  entitled  to  acceptance,  provided  it  be  so  received  as 
i  hide  or  extrude  the  fourfold  division  founded  on  the 

investi- 


Exegvtlcal 


and^rarU-   the  theological  encyclopedist  la 
cal  theology,  appropriate  places.    The  best  cl 
these  is  into  exegetical  and  pract 


There  are  a  considerable  number  of  disciplines  not  in- 
cluded in  the  divisions  indicated,  yet  for  which 

»d  to  find 
Beaton  of 

.  into  "exegetical  and  practica).  So-called 
exegetical  theology,  however,  is  in  all  its  departments  sim- 
ply instrumental  and  introductory  to  historical  theology  ; 
and  practical  theology  is  in  all  its  departments  concerned 
with  the  use  and  application  of  religious  knowledge,  not 
with  its  acquisition  and  advancement.  The  former  is  not 
directly  occupied  with  religion  but  with  the  records  and 
document*  from  which  its  history  must  be  ascertained ; 
the  latter  is  art  and  not  science. 

Considering  theology,  then,  only  as  science  directly  en- 
gaged on  religion,  the  following  are  the  sciences  which  be- 
long to  general  theology:  (1)  the  history  of  religions;  (2) 
comparative  theology ;  (3)  psychology  of  religion  ;  (4}  theo- 
logical apologetics;  i5)  natural  theology ;  and  (6)  theologi- 
cal ethics.  Those  of  Christian  theology  are — (1)  Biblical 
history;  (2)  ecclesiastical  history:  (3)  Biblical  theology; 
(4)  history  of  Christian  doctrine;  i5i  symbolics;  (6)  Bibli- 
cal and  Christian  psychology  ;  (7)  Christian  apologetics  ; 
(8)  Christian  dogmatics ;  and  (9)  Christian  ethics.  The  re- 
mainder of  this  article  will  be  devoted  to  a  brief  indication 
of  the  nature  of  such  of  the  above  studies  as  have  not 
already  been  treated  of  in  separate  articles. 

The  history  of  religions  and  comparative  theology  differ 
from  each  other  as  sacred  history  and  Biblical  theology  or 
ecclesiastical  history  and  the  history  of  Christian  doc- 
trines differ.   That  they  should  rarely  be  distinguished 


proves  only  that  the  ethnic  sacred  books  have  not  jet 
been  so  closely  studied  as  the  Bible,  and  that 
the  histories  of  the  great  ethnic  religions  Hlstorraf 
are  not  yet  so  well  known  as  the  history  of  tndmm 
Christianity.  As  regards  both  the  history  Danuiw 
of  religions  and  comparative  theology,  see  Re-  theoliirj, 

LIQIONB. 

The  genera]  psychology  of  religion  should  analyse  the 
religious  nature  of  man  and  trace  the  laws  of  p_  . 
its  development.  It  has  to  ascertain  the  prin-  ofreltrton 
ciples  which  guide  reason  in  the  search  after 
God;  to  determine  what  subjective  religion  is,  what  ele- 
ments it  involves,  and  through  what  stages  it  may  pan; 
and  to  show  how  the  understanding  and  imagination,  the 
emotions  and  affections,  the  qualities  and  energies  of  will, 
operate  in  religion  and  influence  its  character.  While  gen- 
eral psychology  of  religion  thus  treats  man  as  framed  and 
fitted  for  religion,  the  comparative  psychology  of  relijtiou" 
treats  of  the  psychological  composition  and  peculiarities  of 
the  various  concrete  and  collective  manifestations  of  re- 
ligion. It  is  related  to  the  general  psychology  of  religion 
as  comparative  psychology  to  general  psychology.  It  roust 
concern  itself  with  the  religions  of  the  rudest  peoples.  It 
has  to  explain  what  is  psychologically  distinctive  of  fetich- 
ism,  animal  worship,  naturalistic  religions  like  the  Vedic 
anthropomorphic  polytheisms  like  those  of  Greece  and 
Rome,  and  pantheisms  like  Brahman  ism  and  Buddhism 
For  example,  in  each  of  these  forms  of  religion  imagination 
works  differently,  and  the  comparative  psychology  of  re- 
ligion should  give  a  complete  view  of  the  operations  of 
imagination  in  the  formation  of  the  religions  of  humanitv. 
So  as  regards  all  the  chief  intellectual  principles  and  all 
the  chief  sentiments. 

The  psychological  study  of  religion  was  not,  as  is  often 
said,  begun  by  Kant.  Hume — in  virtue  of  his  Saturtl  His- 
tory of  RetigUm,  with  its  clear  recoguitioa  of  the  distinction 
between  theeaasesand  the  reasons  of  religion — is  much  more 
entitled  to  be  considered  initiator  in  this  department,  but 
even  his  claim  may  be  contested.  The  department  is  one 
of  which  there  is  as  yet  no  general  survey,  and  of  which 
many  portions  have  been  entirely  overlooked.  What  the 
ordinary  psychologists— e.p.,  Bain, Sully,  Thompson,  Rabier, 
Fortlage,  Strumpell,  Volkmann,  Wundt — say  regarding  it 
is  very  vague  and  meagre.  The  only  two  points  whiea 
have  been  closely  investigated  are  those  as  to  the  natnre 
of  religious  cognition  and  the  essence  of  religion,  and  at  to 
both  speculation  has  been  frequently  allowed  to  disturb  »nd 
pervert  psychological  analysis.  For  some  of  the  later  lit- 
erature on  these  points,  see  notes  on  article  Theism. 
Neither  tbe  general  nor  the  comparative  psychology  of 
religion  as  yet  exists  in  a  separate  and  appropriate  : 
What: 
tbe 

comparative  ' 

philosophers  like  Spencer  and  Renouvier,  of  theologians  of 
the  school  of  Schleiermacher,  and,  above  all,  in  the  hist 
of  religions  and  the  philosophies  of  religion.1 

Theological  apologetics  is  not  to  be  confounded  with  i 
ral  theology,  from  which  it  is  as  .list i net  as  ' 
apologetics  is  from  Christian  dogmatics.  It 
lays  a  foundation  for  natural  theology,  inas- 
much as  it  vindicates  religion  by  showing  that 
it  rests  on  objective  spiritual  truth.  It  pre- 
supposes a  knowledge  of  religion  as  an  historical  and 
psychological  phenomenon,  but  none  of  natural  theology, 
which  it,  of  course,  leaves  as  a  science  to  establish  its  own 
doctrines.  It  has  the  following  tasks  to  perform.  U  'To 
show  that  man  is  capable  of  apprehending  the  divine.  This 
requires  tbe  refutation  of  agnosticism  and  the  vindication 
of  the  principles  implied  in  religious  knowledge  and  certi 
Hide. 'J  (2)  To  prove  the  reality  of  a  revelation  of  the  Dt- 
vlne  in  physical  nature,  mind,  and  history.  The  results  of 
the  various  sciences  will  thereby  be  shown  to  be  dsts  of 
theology.  It  requires  the  refutation  of  atheism,  material- 
ism, positivism,  and  secularism,  and  of  all  principles  wbkh 
logically  involve  these  systems.  (3)  To  exhibit  the  reason* 
for  the  true  conception  of  the  Divine,  and  to  expos*  the 
arguments  employed  in  favor  of  false  conceptions.  TV 
defence  of  theism,  for  example,  must  be  accompanied  by 
proof  of  the  erroneonsness  and  insufficiency  of  the  poly- 
theistic, dualistic,  doistic,  and  pantheistic  hypotheses.  U{ 
To  adduce  whatever  evidence  may  be  contained  in  general 
revelation  for  the  immortality  of  the  soul  and  a  future 
state  of  rewards  and  punishments. 

1  Alllott's  Ptychotogy  awl  Theology,  Newman  Smyth's  JJefi'o*** 
FMmo,  Driu ton'K  Rtiigiotu  Sentiment,  Happel'S  Anlage  (let  Mc*KH» 
ntr  ReUaion,  Uriel's  Qoti  und  Mnuck,  and  LeabaselUca  "  Bases 
Psyehologtquesde  la  Religion  "  (twoartlcles  In  Rev.  Phil.,  vol.  xxl . 


at  religious  psychology  there  is  will  be  found  chiefly  in 
writings  of  anthropologists  like  Bastian  and  Tyler,  of 
iparutive  philologists  like  Max  Mailer  and  Steinthal.of 
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»  For  the  literature  on  t  - 


,  see  above,  p.  365,  note  1 
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in  natural  or 
i  are  the  facta  and  laws  of  nature,  as 

by  physical,  mental,  and  historical  sci- 
Ita  inductions  and  inferences  relate  to 
God,  men.  and  their  relationship.  Its  appearance  as  a  dis- 
tinct science  may  be  dated  from  the  publication  of  Ray- 
mood  de  SebondVs  Theologia  Xaturalu  in  1436,  although 
portions  of  it  had  been  admirably  presented  by  ancient  phi- 
losophers, e.g.,  Socrates,  Plato,  Aristotle,  and  Cicero.  It 
flourished  with  extraordinary  vigor  in  the  latter  half  of 
the  17th  and  throughout  the  18th  century.  It  should  en- 
deavor to  perform  the  following  tasks.  (1)  To  describe  the 
nature,  character,  and  attributes  of  God,  so  far  as  they  are 
disclosed  by  the  material  world,  mind,  and  history.  (2)  To 
treat  of  God  in  relation  to  the  world  and  man,  and  of  the 
world  and  man  in  relation  to  God,  under  which  head  all 
questions  as  to  creation,  providence,  tbeodicee.  optimism 
and  pessimism,  education  of  the  human  race,  etc.,  will  fall 
io  bf  discussed  from  the  standpoint  of  general  revelation. 
(3;  To  determine,  so  far  as  can  he  done  from  general  reve- 
lation, what  man  may  reasonably  hope  for  as  to  deliverance 
from  sin  and  its  consequences,  and  what  he  may  reasonably 
believe  as  to  the  conditions  of  existence  in  a  future  world. 
As  to  this  third  point  the  view  is  prevalent  that  the  light 
of  nature  discloses  nothing  regarding  man's  salvation  or 
future  destiny.  But  does  this  view  not  arise  from  over- 
looking that  the  kingdom  of  God  is  within,  and  from  falsely 
iupposing  that  salvation  is  entrance  into  an  externa),  non- 
spiritual  heaven  on  conditions  which,  being  in  themselves 
non-natural,  cannot  be  naturally  known?  The  heathen 
nations  have  certainly  not  supposed  nature  to  be  wholly 
silent  and  dark  on  the  subject.  In  every  developed  ethnic 
religion  there  is  a  soteriology  and  eschatology  as  well  as  a 
theology.  Man  is  nowhere  necessarily  without  hope  any 
more  than  without  God  in  the  world.1 
Theological  ethics  differs  from  natural  theology  in  that 
it  seeks  in  nature,  viewed  as  a  Divine  revela- 
Tbeo logical  tion,  laws  of  spiritual  life,  not  merely  religious 
ethic*,  doctrines.  Its  place  is  between  moral  philoso- 
phy and  Christian  ethics.  It  is  nnmistakably 
distinct  from  both,  and  may  be  more  plausiblv  included  in 
natural  theology  than  in  either.  It  should  endeavor  (1)  to 
determine  how  religion  and  morality  are  distinct  and  how 
connected  •  (2)  to  ascertain  how  morality  has  been  affected 
and  modified  by  the  various  positive  ethnic  religions  and 
the  various  religious  but  non-Christian  philosophies;  (3) 
to  exhibit  how  the  character  of  God,  as  delineated  by 
natural  theology,  stands  related  to  the  moral  law,  the  moral 
life,  and  the  chief  ethical  end  or  supreme  good  of  man  ;  (4) 
•••  describe  the  daties  which  the  light  of  nature  shows  that 
man  owes  directly  to  God  ;  and  (5)  to  trace  how  piety  to 
<k»d  must  influence  personal  and  social  virtue.  Unlike 
moral  philosophy  and  Christian  ethics,  it  can  hardly  be 
said  to  have  been  yet  treated  as  a  separate  discipline  and 
presented  as  a  whole.  Daub  and  Marheineke  have,  in- 
deed, written  works  nominally  on  Theological  Moral*,  and 
Rothe  and  Von  Hofmann  on  Theological  Etkie*,  but  in  all 
these  works  it  is  really  Christian  ethics  which  is  exhibited 
to  us  under  certain  speculative  lights.  There  Is,  however, 
a  very  extensive  literature  relating  to  particular  problems 
and  portions  of  theological  ethics.  Thus  what  has  been 
jut  indicated  as  problem  first— that  as  to  the  relation  of 
morality— has  been  long  much  discussed* 
roblem  demands  wide  and  close  historical  re- 
i ;  it  has  been  touched  at  a  multitude  of  points,  but 
only  touched.  With  the  third  problem,  or  rather  group  of 
problems,  almost  all  systems  of  Christian  ethics  have  to 
ixtent  dealt  ;  and  with  the  fourth  and  fifth  problems 
,  all  systems  of  moral  philosophy. 


^  We  now^pass^to^Christian  theology.   Its  histo 

and  the  church  las  to  which  see  Israel  and 
Chubch  History),  Biblical  theology,  the  his- 
tory of  Christian  doctrine,  and  Christian  sym- 
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1  For  the  literature  of  apologetic*  (theological  and  Christian), 
see  Bedford's  Chrutian  lira  again*  Modern  fMbetief,  pp.  497-.'>33. 
tar  a  list  of  the  best  works  on  theological  apologetics  and  natural 
theology,  see  Cave's  Introduction  to  Theology,  pp.  119-161.  Indica- 
tion! as  to  the  history  and  literature  of  many  particular  questions 
and  portions  of  both  disciplines  are  given  in  the  notes  to  Flint's 
TVwm  and  Antilheittic  Theorie*.  One  of  the  best  sketches  of  the 
hlitory  or  natural  theology  is  that  In  Zocklers  Thcologia  Nnturali*. 
Here  it  may  be  sufficient  to  mention  the  following  works:  Hut 
ler'i  Analogy ;  Haley's  Natural  Theology;  Chalmers's  Natural  The- 


the  Brutpeieatcr  Treatinet;  Thompson's  Theirm;  Tulloch's 
M'Cosh's  Method  of  the  Dimne  Government:  Ulrici's 
'•'  •'<  u*d  die  Natur;  Jules  Simon's  Natural  Retigiim  (Eng.  tr.) : 
Jsnet's  final  Onuses  (Eng.  tr.) ;  Caro's  Idle  de  Dieu.  Mh  ed.; 
Oratry's  QmnaiMonce  de  Dieu,  7th  ed. ;  and  Margerie's  Theodicie, 
M  ed. 

*  The  following  references  may  be  given  :  the  la«t  chapter  of 
Janet's  la  Morale ;  the  first  three  chapters  In  Cam's  Morale  Sncialc; 
nj»nj  article*  and  reviews  in  Renouvler's  Oritigue  Phitntophigve ; 
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Mc»,  »  5-U ;  Pflelderer  s  Moral  und  Re- 
Studie*,  pp.  279-806  j  and  Calrd's  Introd. 


tory  of 
holies. 

All  hermenentical  studies  are  auxiliary  to  exe 
all  Biblical  exegesis  leads  up  to  that  compre- 
hensive and  connected  view  of  the  develop- 
ment of  Biblical  ideas  which  it  is  the  aim  of 
Biblical  theology  to  set  forth.  Biblical  the- 
ology is  not  to  be  understood  as  meaning  a  theology  founded 
on  the  Bible — Christian  dogmatics  under  another  name. 
It  does  not  assume  that  the  Bible  is  either  a  source  or 
standard  of  truth.  It  does  not  set  forth  the  ideas  which 
it  exhibits  as  true  in  themselves,  but  only  as  truly  in  the 
Bible.  It  seeks  no  other  truth  than  truth  of  exposition. 
It  aims  at  doing  no  more  than  giving  a  true  account  of 
what  are  the  religious  ideas  in  the  Bible,  of  how  they  are 
related  as  set  forth  in  the  Bible,  and  of  what  their  history 
has  been  throughout  the  Biblical  period.  Its  sole  business 
is  critically  to  ascertain  and  truthfully  to  exhibit  what 
Scripture  teaches,  what  each  writer,  even,  of  Scripture 
teaches,  in  a  purely  objective,  organic,  historical  manner. 
It  cannot  possibly  be  confounded  with  Christian  dogmatics 
by  any  one  who  has  the  slightest  notion  of  what  it  is, 
although  the  latter  must  in  great  part  rest  on  it  and  derive 
most  of  its  materials  from  it.  It  is  the  ultimate  direct  re- 
sult and  the  most  comprehensive  and  perfect  product  of 
Biblical  exegesis,  and  related  to  the  history  of  religious 
ideas  as  a  part  to  the  whole  in  which  it  is  included,  com- 
parative theology  preceding  and  the  history  of  Christian 
doctrine  following  it.  It  divides  into  theology  of  the  Old 
Testament  and  theology  of  the  New  Testament;  and  its 
method  Is  one  appropriate  to  an  historical  discipline,  and, 
therefore,  chronological,  genetic,  analytic,  and  synthetic. 
It  is  a  comparatively  recently  constituted  department  of 
theological  science,  both  Catholic  and  Protestant  divines 
having  made  for  ages  the  enormous  mistake  of  studying 
Scripture — so  far  aa  their  interest  therein  was  theoretical 
and  not  practical — primarily  in  order  to  find  proof  of  the 
doctrines  contained  in  their  creeds  and  confessions.  They 
failed  to  apprehend  and  appreciate  the  seemingly  very  sim- 
ple thought  that  Scripture  should  be  studied  in  the  first 
instance  with  a  single  eye  to  find  out  what  was  really  in 
it,  and  that  to  this  end  the  study  of  it  should  be  strictly 
and  purely  exegetical  and  historical.  J.  Ph.Gabler,  in  his 
thesis  De  Jutio  Ditcrimin*  Theologim  BMicm  et  Dogmatic*, 
published  in  1787,  was  the  first  clearly  to  show  the  true 
character  of  Biblical  theology  as  an  essentially  historical 
study.  Since  then  it  has  been  cultivated  with  great  zeal  by 
a  host  of  able  laborers.1 

The  history  of  Christian  doctrine  only  began  to  be  treated 
as  a  separate  theological  discipline  in  the  latter  _, 
part  of  the  18th  century.  Previously  it  was  ^"SK* 
dealt  with  as  an  appendix  to  dogmatics  or  as  a  doctrine 
part  of  church  history.  It  is  not  an  appendix 
to  dogmatics,  but  it  includes  its  history  and  contributes  to 
lay  a  foundation  for  it  No  doctrine  can  be  either  correctly 
understood  or  rightly  developed  where  there  is  ignorance 
of  its  history.  The  history  of  Christian  doctrine  is  a  part 
of  the  history  of  Christianity,  namely,  the  history  of  Chris-  . 
tian  beliefs,  as  distinguished,  on  the  one  hand,  from  the 
history  of  Christian  life  and  practice,  and,  on  the  other 
hand,  from  the  outward  history  of  the  church.  It  is  a  part 
also  of  the  history  of  religious  thought,  and  of  the  history 
of  thought  in  general,  and  therefore  closely  connected  with 
the  history  of  philosophy.  Its  development  must  be  ad- 
mitted to  be  ruled  by  the  general  laws  of  the  intellectual 
history  of  man.  It  may  be  taken,  however,  in  a  wider  or 
narrower  sense,— in  the  former  being  the  history  of  Chris- 
tian thought  and  belief  as  such,  and  in  the  latter  the  his- 
tory- only  of  dogmas  strictly  so  called,  i.e.,  of  doctrines 
formulated  and  promulgated  by  ecclwiiastical  authority,  and 
accepted  either  by  the  whole  church  or  by  large  divisions 
of  the  church.  There  ought  perhaps  to  be  a  history  of 
doctrines  in  both  senses.  One  in  the  former  sense  has  only 
been  undertaken  recently  by  Harnack.  The  method  of 
the  history  of  Christian  doctrine  must  be  strictly  historical, 
and  at  the  same  time  both  analytic  and  synthetic,  seeing 
that  both  the  history  of  the  separate  doctrines  and  the 
general  and  connected  evolution  of  the  doctrines  require 
to  be  traced.  Its  periods  will  coincide  with  those  of  church 
history,  but  they  ought  to  be  determined  from  direct 
examination  of  the  development  of  the  doctrines.    It  is 
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incorrect,  therefore,  to 
its  general 
history.* 
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t  the  discipline  m  having 
it  by  church 


Is  the  historieo-coniparative  study  of  the 
dogmatic  systems  of  the  various  Christian 
communions,  as  expressed  and  involved  in 
their  symbolical  documents.  It  treats  of  the 
origin,  history,  and  contents,  and  relations  of  difference 
and  agreement,  of  the  various  creeds  and  confessions  of 
Christendom.  It  waa  preceded  by  "  polemics  "  and  "con- 
troversial theology  "  —  pre-scicntiflc  and  anti-scientific 
kinds  of  theology.  The  older  so-called  systematic  theolo- 
gies and  systems  of  divinity  consisted  largely  of  symbolical 
matter  treated  in  an  unsciontific  and  ungenerous  spirit. 
Christian  dogmatics  will  never  be  properly  purified  until 
Christian  symbolics  receives  intelligent  and  due  recognition, 
and  has  relegated  to  it  the  subjects  which  properly  belong 
to  it.  Christian  symbolics  may  be  said  to  have  made  its 
appearance  as  a  separate  scientific  discipline  with  Mar- 
heineke'a  Bymbolik,  published  in  1810.  The  chief  reason 
why  it  appeared  thus  late  was  the  difficulty  of  exercising 
in  this  sphere  the  impartiality  of  the  true  historical  spirit. 
The  arrangement  of  its  material  is  determined  partly  by 
the  order  of  succession  in  which  the  churches  appeared  in 
history  and  partly  by  the  historical  importance  of  the  dif- 
ferent churches.  "  In  some  treatises  on  symbolics  tho 
symbolical  system  of  doctrine  of  each  church  is  treated 
while  in  others  the  several  doctrines  of  the 
churches  are  compared  together.  Each  of  these 
s  has  its  advantages  and  disadvantages.  Their 
combination  is  requisite."* 
The  psychology  of  Christianity  may  be  held  to  include 
Biblical  psychology  and  the  psychology  of  the 
Christian  life.  It  must  be  admitted,  bowever, 
that  the  right  of  the  former  to  a  place  among 
psychological  sciences  is  doubtful.  It  is  universally  ad- 
mitted that  it  ought  to  present  what  is  taught  in  the  Bible 
as  to  the  origin,  nature,  faculties,  states,  processes,  and 

i  spirit,  and  also  elicit  the 


Biblical 


presupposed  in  the  Biblical  state- 
But  if  ft  do 


aents  on  these  points.  But  if  it  do  this  in  a  merely  his- 
torical manner,  and  do  nothing  beyond  this,  it  must  mani- 
festly be  regarded  as  simply  a  section  of  Biblical  theology. 
To  be  entitled  to  be  considered  a  separate  psychologlco- 
theological  discipline  it  must  at  least  also  discuss  the  ques- 
tions as  to  the  truth  of  the  ideas  relative  to  the  human  spirit 
expressed  and  implied  in  Scripture,  as  to  their  accordance 
with  the  facts  of  mind,  and  their  relationship  to  the  con- 
clusions of  ordinary  scientific  psychology ;  and  oven  then 
it  may  be  held  to  be  rather  the  result  of  a  peculiar  com- 
bination of  history,  apologetics,  and  psychology  than  a 
properly  psychological  discipline.  However  this  may  be, 
the  study  is  an  exceedingly  interesting  one.  It  has  had  a 
lengthened  history,  for  in  almost  every  generation  since 
the  2d  century  treatises  on  some  of  its  subjects  have  ap- 
peared. It  waa  inaugurated  by  Melito  and  Tertullian, 
obtained  in  the  17th  and  18th  centuries  distinct  recognition 
under  the  designation  of  "  psychologia  sacra  "  or  "  psycho- 
logia  e  sacria  Uteris  collect*,"  and  acquired  fresh  life  and 
scientific  form  from  the  publication  of  Beck's  Umriu  der 
bibli»chen  Seplenlehre  in  1843.» 

The  psychology  of  the  Christian  life  Is  a  mnch  more 
comprehensive  discipline  than  Biblical  psychology,  and  one 
as  to  tho  precise  place  and  scope  of  which  no  dubiety  need 


be  felt  Its  work  is  to  elucidate  all  the  distinctively  Chris- 
tian phenomena  both  of  the  individual  and 
of  the  collective  life.  As  to  the  former  it  Chrlstlsa 
should  evolve  a  theory  of  personal  Christian  ex-  WcnolDt7- 
perience,  normal  and  abnormal,  in  its  purity  and  in  its 
perversions.  As  to  the  latter,  it  should  explain  the  spiritual 
experience  of  Christian  society — the  development  of  Chris- 
tian piety — in  different  ages,  countries,  and  churches.  For 
the  accomplishment  of  the  former  task  it  will  find  help 
and  material  in  religious  poetry,  religions  biography  sod 
autobiography,  and  all  other  expressions  and  records  of 
personal  Christian  experience;  and  for  the  accomplishment 
of  the  latter  in  all  the  sources  and  contents  of  cbarcb 
history,  although  these  must  be  used  in  accordance  with 
the  psychological  purpose  in  view.  Christian  psychology 
thus  understood  is  a  department  of  theology  still  to  form. 
And  the  difficulties  in  the  way  of  its  formation  most  be 
allowed  to  be  very  great.  They  will  only  be  overcome  fey 
men  in  whom  profound  psychological  science  and  insight 
are  combined  with  a  rare  susceptibility  and  richness  of 
spiritual  life. 

For  Christian  apologetics,  see  Apologetics.  For  Chris- 
tian dogmatics,  Sims  Dogmatic*. 

Christian  dogmatics  and  Christian  ethics  are  the  two 
disciplines  included  in  Christian  systematic 
theology.  They  ought  to  be  separated  and 
cultivated  apart,  and  yet  must  be  recognised  to 
be  closely  connected,  and  each  the  necessary  complement 
of  the  other.  The  former  sees  in  Christ  the  truth  sod  the 
way  thereto ;  the  Utter  sees  in  Him  the  life  and  the  way 
thereto.  Christian  ethics  is  much  the  more  recent  disci- 
pline of  the  two,  and  it  has  not  yet  attained  the  same  defi- 
nitenoss  and  homogeneonsness.  Alike  as  to  method  and 
distribution  there  is  greater  indecision  and  confusion. 
Among  its  earlier  cultivators  were  Danseus,  Calixttu,  Per- 
kins, Ames,  Colvllle,  Mosheim,  Crusius,  Stiudlin,  sad  Von 
Ammon.  Schleiermacher  may  justly  be  regarded  as  the 
founder  of  modern  Christian  ethics.  His  superiority  to  hit 
predecessors  was  due  chiefly  to  his  profounder  i 
of  the  nature  of  the  problems  of  philosophical 
to  his  comprehensive  and  spiritual  conception  of  the 
dom  of  God  as  the  highest 
of  every  sphere  of  \ 
and -philosophy,  fiunny,  < 

may  be  given  as  a  scheme  of  Christian  ethics.  I. 
mination  of  the  nature,  limit,  and  method  of  thei 
and  of  its  relations  to  other  disciplines,  and  especially  to 
those  which  are  ethical  and  theological.  II.  Presupiw..- 
tions  of  the  science:  these  are— <1)  the  ethical  idea  of  God 
as  revealed  in  nature  and  in  Christ;  (2)  man  as  a  moral 
being  and  in  his  relation  to  the  law  and  revelation  of  God  ; 
(3)  creation  and  providence  as  ethical  systems ;  and  (4)  the 
kingdom  of  Ood  in  itself,  in  relation  to  creation  and  pro- 
vidence, and  as  the  goal  of  moral  life.  III.  The  funda- 
mental conceptions  of  the  science:  these  are— (1)  the 
Christian  ethical  law ;  (2)  the  Christian  conscience;  (3)  the 
Christian  ethical  ideal;  and  (4)  Christian  virtue.  IT. 
The  reign  of  sin  in  the  individual  and  society  viewed  is 
the  light  of  Christianity.  V.  The  origin  and  progress  of 
the  kingdom  of  Ood  in  the  individual  soul,  and  its  mani- 
festation in  the  virtues  and  graces  of  the  Christian  charac- 
ter. VI.  The  realisation  of  the  kingdom  of  Ood  in  tbt 
various  spheres  of  society— the  family,  the  church,  the 
nation.*  (m.  F.) 


i  of  Ood  as  the  highest  good,  pervasive  and  rcg 
very  sphere  of  human  life,  industry  and  art, 
philosophy,  family,  church  and  state.    The  fo 


THEOPHILUS.  Nicholas  Alemaimi,  in  his  notes 
to  the  first  edition  of  the  Aneohta  of  Prooopius  (see 
Procopius),  published  in  1623,  repeatedly  quotes  a 
Life  of  Justinian,  which  he  attributes  to  "Theophilas 
Abbas,  pneceptor  Justiniani,"  but  without  telling  us 
where  he  found  this  Life  or  who  Theophilus  was. 
Subsequent  writers  have  continued  to  quote  Theoph- 
ilus from  Alcmanni's  notes  for  the  facts  ascribed 

1  Among  the  bc*t  general  histories  of  Christian  doctrine  are 
those  of  .Wander,  Gleselcr,  Hagenbach,  Baur,  Nltmch.  Thnmasius, 
Harnack,  Haag.  Shcdd,  and  Sheldon.  There  is  a  multitudinous 
literature  relating  to  doctrine  in  particular  periods  and  to  partic- 
ular doctrines. 

•  See  Lumby's  Miliary  of  the  Owli,  1873  ;  Schaff's  Creed*  qf 
Chrutrndom.  S  vols.,  4th  ed.,  1*0*4 :  Winer's  amfr*>i<m*  of  ChrUtcn- 
dom.-  and  the  Symboiia,  of  Mbhier.  Kollner,  Guerieke.  Ochlcr. 
Hofmann,  etc. 

'  The  following  are  among  the  most  useful  books  for  the 
student  of  Biblical  p-ychology:  Beck's  Outline*  of  Bihlirnl  J*y- 
cA<*Vy  (Eng.  tr  );  nelit»ieh,s.Sw.Wio/  BiUiral  Ityh'^w:  Heard's 
Tripartite  Smart  o/  Jfon.-  Laidtaws  Bible  Docttine  of  Jftw;  and 
Dickson's  Baird  Lecture  for  1883. 


to  him  in  those  notes,  and,  among  others,  for  the 
name  Upravda,  said  to  have  been  the  original  name 
of  Justinian,  and  other  proper  names  of  members  of 
the  family  of  that  emperor.  <  Mr.  Bryoe  has,  since  the 
article  Justinian  was  published,  discovered  in  the 
Barberini  library  at  Rome  what  appear*  to  be  the  MS. 
of  the  so-called  Life  of  Justinian  used  by  Alemanni. 
It  is  in  Latin,  and  purports  to  be  an  extract  made  by 

*  The  history  of  Christian  ethics  has  been  written  by  Wuttke, 
Chrintian  Ethic*,  vol.  I.,  but  much  better  by  Gass,  Oe*ch.der  ckrud. 
EthVc,  2  vols.,  and  by  Zlegler,  Oetck.  d.  ehriM.  Kth  ,  2  vols.  Best- 
mann  has  written  two  volumes  of  a  Uetch.  of.  chriMl.  KOl 
Among  well-known  treatises  on  Christian  ethics  are  those  of  Vt 
Wettc,  .Schleiermacher,  Hiracher,  Harless,  Rothe,  Wuttke,  Ssr- 
torlus,  Martcnsen.  Octllngcn,  Lange.  Hofmann,  Frank,  and 
Dorner.  Those  of  Wuttke.  Sartorlus  [Doctrine  o/  Holy 
Harless,  and  Martensvii  have  been  translated  Into  English.  Ger- 
man literature  Is  extremely  rich,  while  French  and  English  lit- 
eratures are  mUcnhly  poor.  In  this  department.  Wardlsws 
Chrutinn  iIA.cs  may  be  mentioned,  but  merely  because  It  is  Ear 
Uau. 
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Iran  Tomco  Marnavich,  a  Croatian  ecclesiastic  (1573- 
1639),  from  a  Life  of  Justinian  by  a  certain  Bogomil 
(Grace  Thimphu  us  I,  who  is  alleged  to  have  been  the 
instructor  or  Justinian,  and  abbot  of  St.  Alexander 
at  Prisrend  (in  Macedonia),  and  afterwards  bishop  of 
^ardica  (now  Sofia,  in  Bulgaria),  the  original  of  which 
Life,  in  Slavonic,  is  stated  in  the  Barbcrini  MS.  to 
exist  in  the  Slavonic  monastery  of  Bosilion  monks  on 
Mount  Athos.  No  such  Slavonic  MS.  (so  far  as  is 
known)  has  ever  been  discovered  in  Athos  or  else- 
where ;  no  Slavonic  MS.  of  the  age  of  Justinian 
wold  possibly  exist ;  and  the  contents  of  the  Latin 
extract  preserved  at  Rome  are  of  so  legendary  a 
character  as  to  throw  the  greatest  doubt  on  the  facts 
cited  from  Theophilus  by  Alemanni,  including  the 
name  Upravda  above  referred  to,  and  the  Slavonio 
origin  or  Justinian.  It  seems  doubtful  whether  this 
Theophilus  Abbas,  whom  the  Roman  MS.  identifies 
with  a  certain  Domnio,  bishop  of  Sardica  in  517  (see 
Marcellinus  Comes,  Chronicon,  ad  ann.  517),  ever  ex- 
isted at  all.  Mr.  Bryce  has  printed  this  Roman  MS., 
with  his  observations  thereon,  in  the  Archivio  Storico 
of  the  R  Societa  Romans  di  Storia  Patria,  lssT. 

THEOPHRASTUS,  the  successor  of  Aristotle  in  the 
Peripatetic  school,  was  a  native  of  Eresus,  in  Lesbos. 
The  date  of  his  birth  is  a  matter  of  inference,  and  has 
been  fixed  between  373  and  368  B.C.  It  is  said  that 
his  original  name  was  Tyrtamus,  and  that  the  name 
Theophrastus  was  given  him  by  Aristotle  on  account 
of  his  eloquence,  but  this  story  is  quite  as  likely  to  be 
an  afterthought  suggested  by  the  name  at  a  later  date. 
After  receiving  his  first  introduction  to  philosophy  in 
Lesbos  from  one  Leucippus  or  Alcippus,  he  proceeded 
to  Athens,  and  became  a  member  of  the  Platonic  circle. 
After  Plato's  death  he  attached  himself  to  Aristotle, 
and  in  all  probability  accompanied  him  to  Stagira.  The 
intimate  friendship  of  Theophrastus  with  Callistbenes, 
the  fellow-pupil  of  Alexander  the  Great,  the  mention 
made  in  his  will  of  an  estate  belonging  to  him  at  Sta- 
gira, and  the  repeated  notices  of  the  town  and  its 
museum  in  the  History  of  Plant*  are  facts  which 
t»int  to  this  conclusion.  Aristotle's  affectionate  con- 
fidence in  his  pupil  and  friend  is  proved  by  his  making 
Theophrastus  guardian  of  his  children  in  his  will,  and 
designating  him  as  his  philosophio  successor  at  the 
Lyceum  on  his  own  removal  to  Chalcis.  Eudemus  of 
Rhodes  was  not  without  claims  to  this  position,  but 
the  master,  according  to  the  well-known  story,  deli- 
cately indicated  his  preference  by  the  remark  that  the 
wines  of  Lesbos  and  Rhodes  were  both  excellent,  but 
the  Lesbian  was  the  sweeter.  Aristotle  also  bequeathed 
to  Theophrastus  his  library  and  the  originals  of  his  own 
works  Theophrastus  presided  over  the  Peripatetic 
school  for  thirty-five  years,  and  died  in  288  B.c.  Under 
his  guidance  the  school  flourished  greatly  in  point  of 
numbers,  and  at  his  death  he  bequeathed  to  it  his  garden 
with  house  and  colonnades  as  a  permanent  seat  of  in- 
struction. His  popularity  was  also  shown  in  the  re- 
gard paid  to  him  by  Cassander  and  Ptolemy  and  by 
the  complete  failure  of  a  charge  of  impiety  brought 
•gainst  him.  He  was  honored  with  a  public  funeral, 
in  which  the  whole  people  took  part. 

Tbeophrastus'a  philosophical  relation  to  Aristotle  and  hia 
place  in  the  development  of  Peripatetic  doctrine  have  been 
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It  remains  to  say 
I  about  hia  works.  From  the  list*  of  the  ancients 
,  the  activity  of  Theophrastua  extended  over 
whole  Held  of  contemporary  knowledge.  Logical, 
physical,  biological,  psychological,  ethical,  political,  rhetor- 
ical, and  metaphysical  treatises  are  mentioned,  most  of 
which  probably  differed  little  from  the  Aristotelian  treat- 
neat  of  the  same  themes,  though  supplementary  in 
detail*.  On  the  whole,  Theophrastus  seems  to  have 
developed  by  preference  the  observational  and  scientific 
side  of  hia  master,  and  of  this  character  are  the  books 
and  fragments  that  have  come  down  to  ns.  The  most 
important  of  these  are  two  large  botanical  treatises,  On  the 
"Htoryof  Pfantt  (wtpi  f*ru»  lwrsawfj,|||  nine  books  (originally 
ten),  and  On  the  Chute*  of  Plant*  (*tpi  Qvrur  ainur),  in  SIX 
(originally  eight).   These  constitute  the  most  inl- 


and careful  observation  combined  with  a  considerable  criti- 
cal sagacity.  We  also  possess  fragments  of  a  Hittory  of 
Phytic*,  a  fragmentary  treatise  On  Stone*,  a  work  On  Sea- 
tatum  (wtti  mi<r*;m<of)  in  the  same  condition,  certain  meta- 
physical d-r,Vi'ai  which  probably  once  formed  part  of  a 
systematic  treatise,  and  the  well-known  Ethical  Character* 
(#mf  Xsyaavi|att),  containing  a  delineation  of  moral  types, 
probably  an  extract  or  compilation  by  a  later  hand  from 
a  larger  ethical  work  of  Theophrastus.  Various  smaller 
scientific  fragments  have  been  collected  in  the  editions  of 
J.  O.  Schneider  (1818-21  )and  F.  Wimmer  (1886)  and  iu  Use- 
ner's  Analecta  Theophrattea. 

THEOPHYLACT,  a  well-known  Biblical  commenta- 
tor, was  born  most  probably  at  Euripus,  in  Eubcea, 
about  the  middle  of  the  11th  century.  He  became  a 
deacon  at  Constantinople  and  attained  a  high  reputa- 
tion as  a  scholar,  as  is  shown  by  the  fact  that  he  became 
the  tutor  of  Constantino  Porphyrogenttus,  son  of 
Michael  VII.,  for  whom  he  wrote  his  Tlatdtia  flaaXut). 
About  1078  he  went  into  Bulgaria  as  archbishop  of 
Achris.  In  his  letter  he  complains  much  of  the  rude 
manners  of  the  Bulgarians,  and  he  Bought  to  be  re- 
lieved of  his  office,  but  apparently  without  success. 
His  death  took  place  after  J 107. 

His  commentaries  on  the  Gospels,  Acta,  the  Pauline 
epiBtles,  and  the  Minor  Prophets  are  founded  on  those  of 
Chrysostom,  bntdeservethe  considerable  place  they  hold  in 
exegetical  literature  for  their  appositenesa,  sobriety,  ac- 
curacy, and  judiciousness.  Hia  other  extant  works  include 
seventy-five  letters  and  various  homilies  and  orations  and 
other  minor  pieces.  A  splendid  edition  of  the  whole  in 
Oreek  and  Latin,  with  a  preliminary  dissertation,  was 
publiahed  in  1754-63  by  J.  F.  B.  M.  de  Rossi  (4  vols,  fbl, 
Venice.) 

THEOPHYLACT  of  Simocatta.  See  vol.  iv.  p. 
544 

THEOPOMPUS  of  Chios,  a  celebrated  historian 
and  rhetorician,  was  born  about  378  B.c.  In  early 
youth  he  seems  to  have  spent  some  time  at  Athens, 
alon§  with  his  father,  who  had  been  exiled  on  account 
of  his  Laconian  sympathies.  Here  he  became  a  pupil 
of  Isocrates,  and  rapidly  made  great  progress  in  rhet- 
oric :  we  are  told  that  Isocrates  used  to  say  that  Eph- 
orus  required  the  spur  but  Theopompus  the  bit  (Cic.. 
Brutus,  {  204).  At  first  he  appears  to  have  composed 
epideictic  speeches,  in  which  ho  attained  to  such  pro- 
ficiency that  in  352-351  he  gained  the  prize  of  oratory 

fiven  by  Artemisia  in  honor  of  her  husband,  although 
socrates  was  himself  among  the  competitors.  It  is 
said  to  have  been  the  advice  of  his  teacher  that  finally 
determined  his  career  as  an  historian, — a  career  for 
which  his  abundant  patrimony  and  wide  knowledge 
of  men  and  places  (Fr.  26)  had  singularly  fitted  him. 
Through  the  influence  of  Alexander,  he  was  restored  to 
Chios  about  333,  and  figured  for  some  time  as  one  of 
the  boldest  and  most  uncompromising  leaders  of  the 
aristocratical  party  in  his  native  town.  After  Alex- 
ander's death  he  was  again  expelled,  and  took  refuge 
with  Ptolemy  in  Egypt,  where  he  appears  to  have  met 
with  a  somewhat  cold  reception.  The  date  of  his 
death  is  unknown. 

The  works  of  Theopompus  were  chiefly  historical,  and 
later  writers  frequently  cite  them  as  authorities.  They  in- 
clude an  Epitome  of  Herodotut *  Hittory,  the  Hellenic*  ('EMirtti, 
'ZXXnvitat  Imptai),  the  Hittory  of  Philip  (*«Xiinri«4),  and 
several  panegyrics  and  hortatory  addresses,  the  chief  of 
which  was  the  Letter  to  Alexander.  The  genuineness  of  the 
epitome  of  Herodotus  has  been  called  in  question ;  we  pos- 
sess only  five  quotations  from  it,  preserved  by  grammarians 
or  lexicographers,  and  consisting  only  of  single  words.  The 
Hellenict  was  a  somewhat  ambitious  work  in  12  books,  ex- 
tending from  411  (whero  Thucydidea  breaks  off)  to  394 — 
the  date  of  the  battle  of  Cnidua.  A  few  insignificant  frag- 
ments remain,  but  do  not  suffice  to  give  us  any  idea  of  the 
general  character  of  the  work.  By  far  the  most  ambitious 
history  written  by  Theopompus  was  the  «t»iXr**i«i.  In  this 
he  narrated  the  history  of  Philip's  reign  (360-336)  in  58 
books  with  frequent  digressions  on  the  names  and  customs 
of  the  various  races  and  countries  of  which  he  had  occasion 
to  apeak.  So  numerous  were  these  digressions  that  Philip 
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III.  of  Macedon  reduced  the  hulk  of  the  history  from  58  to 
16  books  by  cutting  out  those  parts  which  bad  no  connec- 
tion with  the  achievements  of  the  king.  It  was  from  this 
history  that  Diodorus  andTrogus  Pompeius  derived  much 
of  their  materials.  Several  fragments,  chiefly  un.  < -dotes 
and  strictures  of  various  kinds  upon  the  character  of  na- 
tions and  individuals,  are  preserved  by  Atheneus,  Plutarch, 
and  others.  Of  the  Letter  to  Alexander  we  possess  one  or  two 
fragment*  cited  by  Athenssus,  aniuadvertiugaevurely  upon 
the  immorality  and  dissipations  of  Harpalus.  The  At- 
tack upon  Plato,  and  the  treatise  On  Piety,  which  arc  some- 
time* referred  to  as  separate  works,  where  perhaps  only  two 
of  the  many  digressions  in  the  history  of  Philip;  some 
writers  have  doubted  their  authenticity. 

The  nature  of  the  extant  fragment*  fully  bears  oat  the 
criticisms  of  antiquity  upon  Theopompus.  Their  style  is 
cleur  and  pure,  full  of  choice  aud  pointed  expressions,  but 
lacking  in  the  weight  and  dignity  which  only  profound 
thought  can  supply.  As  we  might  expect  in  a  pupil  of  It- 
erates, he  is  especially  careful  to  avoid  hiatus.  The 
artistic  unity  of  his  work  suffered  severely  from  the  fre- 
quent episodes  with  which  it  was  interspersed  ;  his  account 
of  Sicily,  for  example,  extended  over  several  books.  An- 
other fault  was  his  exoessive  fondness  for  romantic  and  in- 
credible stories  (Pr.  33,  86,  76,  etc.) ;  a  collection  of  some  of 
these  was  afterwards  made  and  published  under  his  name, 
with  the  title  of  (Diog.  Laert.,  i.  115).    He  was 

also  severely  blamed  in  antiquity  for  his  ceusoriousness, 
and  throughout  bis  fragments  no  feature  is  more  striking 
than  this  Pr.  54,  65,  etc.).  On  the  whole,  however,  he  ap- 
pears to  have  been  fairly  impartial.  Philip  himself  he  cen- 
sures severely  for  drunkenness  and  immorality  (Fr.  136, 
178,  262,  296),  while  Demosthenes  receives  bis  warm  praise 
•  Fr.  239,  263).  There  can  be  no  doubt  that  in  the  Philtppiea 
the  world  has  lost  a  great  variety  of  pleasant  tales  and  his- 
torians much  valuable  information  upon  many  difficult 
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THEORBO.  See  Lute,  vol.  xv.  p.  72. 
THEOSOPHY.  as  its  derivation  implies,  is  a  term 
sed  to  denote  those  forms  of  philosophic  and  re- 
ligious thought  which  claim  a  special  insight  into  the 
Divine  nature  and  it*  constitutive  momenta  or  pro- 
cesses. Sometimes  this  insight  is  claimed  as  the  result 
of  the  operation  of  some  higher  faculty  or  some  super- 
natural revelation  to  the  individual :  in  other  instances 
the  theosophical  theory  is  not  based  upon  any  special 
illumination,  but  is  simply  put  forward  as  the  deepest 
speculative  wisdom  of  its  author.  But  in  any  case  it 
is  characteristic  of  theosophy  that  it  starts  with  an  ex- 
plication of  the  Divine  essence,  and  endeavors  to  de- 
duce the  phenomenal  universe  from  the  play  of  forces 
within  the  Divine  nature  itself.  It  is  thus  differen- 
tiated at  once  from  all  philosophic  systems  which  at- 
tempt to  rise  from  an  analysis  of  phenomena  to  a 
knowledge,  more  or  less  adequate,  of  the  existence 
and  nature  of  God.  In  all  such  systems,  God  is  the 
terminut  ad  quern,  a  direct  knowledge  of  whom  is  not 
claimed,  but  who  is,  as  it  were,  the  hypothesis  adopted, 
with  varying  degrees  of  certainty  in  different  thinkers, 
for  the  explanation  of  the  facts  before  them.  The 
theosophist,  on  the  other  hand,  is  most  at  his  ease 
when  moving  within  the  circle  of  the  Divine  essence, 
into  which  he  seems  to  claim  absolute  insight.  This, 
however,  would  be  insufficient  to  distinguish  theosophy 
from  those  systems  of  philosophy  which  are  sometimes 
called  "speculative  "  and  "  absolute,"  and  which  also 
in  many  cases  proceed  deductively  from  the  idea  of 
God.  In  a  wide  sense,  the  system  of  Hegel  or  the  sys- 
tem of  Spinoia  may  be  cited  as  examples  of  what  is 
meant  Both  thinkers  claim  to  exhibit  the  universe 
as  the  evolution  of  the  Divine  nature.  They  must  be- 
lieve, therefore,  that  they  have  grasped  the  inmost 
principles  of  that  nature :  so  much  is  involved,  indeed, 
in  the  construction  of  an  absolute  system.  But  it  is 
to  be  noted  that,  though  there  is  much  talk  of  God 
in  such  systems,  the  known  universe — the  world  that 
now  is — is  nowhere  transcended  ;  God  is  really  no 
more  than  the  principle  of  unity  immanent  in  the 
whole.  Hence,  while  the  accusation  of  pantheism  is 
frequently  brought  against  these  thinkers,  the  term 


theosophical  is  never  used  in  their  regard.  A  theo- 
sophical system  may  also  be  pantheistic,  in  tendency  if 
not  in  intention ;  but  the  transcendent  character  of  its 
Godhead  definitely  distinguishes  it  from  the  specula- 
tive philosophies  which  might  otherwise  seem  to  fall 
under  the  same  definition.  Art*  historical  survey  show*, 
indeed,  that  theosophy  generally  arises  in  connection 
with  religious  needs,  and  is  the  expression  of  religious 
convictions  or  aspirations.  Now  the  specifically  re- 
ligious consciousness  is  not  pantheistic  in  any  natural- 
istic sense  ;  God  is  rather  regarded  as  the  transcendent 
source  of  being  and  purity,  from  which  the  individual 
in  his  natural  state  is  alienated  and  afar  off.  Theoso- 
phy accepts  the  testimony  of  religion  that  the  present 
world  lies  in  wickedness  and  imperfection,  and  faces 
the  problem  of  speculatively  accounting  for  this  state 
of  things  from  the  nature  of  the  Godhead  itaelf. 
Theosophy  is  thus  in  some  sort  a  mystical  philosophy 
of  the  existence  of  evil ;  or  at  least  it  assumes  this 
form  in  some  of  its  most  typical  representatives. 

The  name  with  which  it  is  oftenest  coupled  is  mys- 
ticism (see  Mtsticism).  The  latter  term  nas  properly 
a  practical  rather  than  a  speculative  reference ;  but  it 
is  currently  applied  so  as  to  include  the  systems  of 
thought  on  which  practical  mysticism  was  based 
Thus,  to  take  only  one  prominent  example,  the  pro- 
found speculations  of  Meister  Eckhart  (q.  v. )  are  al- 
ways treated  under  the  head  of  Mysticism,  but  they 
might  with  equal  right  appear  under  the  rubric  The- 
osophy. In  other  words,  while  an  emotional  and  prac- 
tical mysticism  may  exist  without  attempting  philo- 
sophically to  explain  itself,  speculative  mysticism  is 
almost  another  name  for  theosophy.  There  is  still  a 
certain  difference  observable,  however,  in  so  far  as  the 
speculative  mystic  remains  primarily  concerned  with 
the  theory  of  the  soul's  relation  to  God,  while  the 
theosophist  gives  his  thought*  a  wider  scope,  and  fre- 
quently devotes  himself  to  the  elaboration  of  a  fantas- 
tic philosophy  of  nature. 

In  the  above  acceptation  of  the  term,  the  Neopla- 
tonic  doctrine  of  emanations  from  the  supra-essential 
One,  the  fanciful  emanation-doctrine  of  some  of  the 
Gnostics  (the  aeons  of  the  Valentinian  system  might 
be  mentioned),  and  the  elaborate  esoteric  system  of 
tho  Kabbalah,  to  which  the  two  former  in  all  proba- 
bility largely  contributed,  are  generally  included  under 
the  head  of  theosophy.  In  the  two  latter  instance* 
there  may  be  noted  the  allegorical  interpretation  of 
traditional  doctrines  and  sacred  writings  which  is  a 
common  characteristic  of  theosophical  writers.  SuTl 
more  typical  examples  of  theosophy  are  furnished  by 
the  mystical  system  of  Meister  Eckhart  and  the  doe- 
trine  of  Jacob  Bokhme  (q.  v.  ,  who  is  known  as  "  the 
theosophist "  par  excellence.  Eckhart's  doctrine  as- 
serts behind  God  a  predicateless  Godhead,  which, 
though  unknowable  not  only  to  man  but  also  to  itself, 
is,  as  it  were,  the  essence  or  potentiality  of  all  thinr*. 
From  it  proceed,  and  in  it,  as  their  nature,  exist,  tie 
three  persons  of  the  Trinity,  conceived  as  stadia  of  an 
eternal  self-revealing  process.  The  eternal  generation 
of  the  Son  is  equivalent  to  the  eternal  creation  of  the 
world.  But  the  sensuous  and  phenomenal,  as  such,  so 
far  as  they  seem  to  imply  independence  of  God,  are 
mere  privation  and  nothingness ;  things  exist  only 
through  the  presence  of  God  in  them,  and  the  goal  of 
creation,  like  its  outset,  is  the  repose  of  the  Godhead 
The  soul  of  man,  which  as  a  microcosm os  resumes  the 
nature  of  things,  strives  by  self-abnegation  or  self-an- 
nihilation to  attain  this  unspeakable  reunion  ("hat 
Eckhart  calls  being  buried  in  God).  Regarding  evil 
simply  as  privation,  Eckhart  does  not  make  it  the 
pivot  of  his  thought,  as  was  afterwards  done  bv 
Boehme,  but  his  notion  of  the  Godhead  as  a  dark  and 
formless  essence  is  a  favorite  thesis  of  theosophy.  The 
followers  of  Eckhart  are  either  practical  mystics,  or 
reproduce  at  most  what  may  be  called  their  master  t 
speculative  theology,  till  we  come  to  Boehme. 

Besides  mystical  theology,  Boehme  was  indebted 
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to  tbe  writings  of  Paracekiua    This  circumstance  is 
not  accidental,  but  points  to  an  affinity  in  thought 
Tbe  nature-philosophers  of  the  Renaissance,  such 
U  Nicholas  of  Cusa,  Paracelsus,  Cardan,  and  others, 
curiously  blend   scientific   ideas  with  speculative 
notions  derived  from  scholastic  theology,  from  Neo- 
platonism,  and  even  from  the  Kabbalah.  Hence 
it  ■  customary  to  speak  of  their  theories  as  a  mixt- 
ure of  theosophy  and  physics,  or  theosophy  and 
chemistry,  as  the  case  may  be.    Boehnie  offers  us 
»  natural  philosophy  of  the  same  sort.    As  Booh  me 
i*  the  typical  theosophist,  and  as  modern  theosophy 
hai  nourished  itself  almost  in  every  case  upon  the 
study  of  his  works,  his  dominating  conceptions  sup- 
ply us  with  the  best  illustration  of  the  general  trend 
of  this  mode  of  thought.    His  speculation  turns,  as 
ha*  been  said,  upon  the  necessity  of  reconciling  the 
existence  and  the  might  of  evil  with  the  existence  of 
an  all-embracing  ana  all-powerful  God,  without  fall  - 
in*  into  Manichaeanism  on  the  one  hand,  or,  on  the 
other,  into  a  naturalistic  pantheism  that  denies  the 
reality  of  the  distinction  between  good  and  evil.  He 
faces  the  difficulty  boldly,  and  the  eternal  conflict  be- 
tween the  two  may  be  said  to  furnish  him  with  the 
principle  of  his  philosophy.    It  is  in  this  connection 
that  he  insists  on  the  necessity  of  the  Nay  to  the  Yea. 
of  the  negative  to  the  positive.    Eckhart's  Godhead 
appears  in  Boehnie  as  the  abyss,  the  eternal  nothing, 
the  esaenceless  quiet  ("Ungrund"  and  "Still.-  ohne 
Wesen  "  are  two  of  Boehme's  phrases).    But,  if  this 
were  all,  the  Divine  Being  would  remain  an  abyss  dark 
even  to  itself.     In  God,  however,  as  the  condition  of 
His  manifestation,  lies,  according  to  Boehme,  the 
"eternal  nature"  or  the  mytterium  magnum,  which 
is  as  anger  to  love,  as  darkness  to  light,  and,  in  gen- 
eral, as  the  negative  to  the  positive.    This  principle 
(which  Boehme  often  calls  the  evil  in  God)  illumi- 
nates both  sides  of  the  antithesis,  and  thus  contains 
the  possibility  of  their  real  existence.  By  the  "  Q,ual 1 ' 
or  torture,  as  it  were,  of  this  diremption,  the  universe 
has  qualitative  existence,  and  is  knowable.    Even  the 
three  persons  of  the  Trinity,  though  existing  idealiter 
beforehand,  attain  reality  only  through  this  principle 
of  nature  in  God,  which  is  hence  spoken  of  as  their 
matrix.    It  forms  also  the  matter,  as  it  were,  out  of 
which  the  world  is  created  ;  without  the  dark  and  fiery 
principle,  we  are  told,  there  would  be  no  creature. 
Hence  God  is  sometimes  spoken  of  as  the  father,  and 
the  eternal  nature  as  the  mother,  of  things.  Crea- 
tion (which  is  conceived  as  an  eternal  process)  begins 
with  the  creation  of  the  angels.    The  subsequent  fall 
of  Lucifer  is  explained  as  his  surrender  of  himself  to 
the  principle  of  nature,  instead  of  dwelling  in  the 
heart  of  God.    He  sought  to  make  anger  predominate 
over  love ;  and  he  had  his  will,  becoming  prince  of 
hell,  tbe  kingdom  of  God's  anger,  which  still  remains, 
however,  an  integral  part  of  the  Divine  universe.  It 
i*  useless  to  follow  Boehme  further,  for  his  cosmog- 
ony is  dis6gured  by  a  wild  Paracelsian  symbolism,  and 
hia  constructive  efforts  in  general  are  full  of  the  un- 
cuuth  straining  of  an  untrained  writer.    In  spite  of 
these  defects,  his  speculations  have  exercised  a  re- 
markable influence  within  the  present  century,  notably 
opon  the  later  phases  of  Schelling's  philosophy,  upon 
r'rant  von  Baader,  Molitor,  and  others. 

Schelling's  PliUotophical  Inquiries  into  the  Nature 
of  Human  Freedom  (1809)  is  almost  entirely  a  repro- 
duction of  Boehme's  ideas,  and  forms,  along  with 
Baader' s  writings,  the  best  modern  example  of  theo- 
Hophical  speculation.  In  his  philosophy  of  identity 
ScHELLuto  (q.v.)  had  already  defined  the  Absolute  as 
pure  indifference,  or  the  identity  of  subject  and  object 
(of  the  ideal  and  the  real),  but  without  advancing 
further  into  theogony.  He  now  proceeded  to  distin- 
guish three  moments  in  God,  the  first  of  which  is  the 
pure  indifference  which,  in  a  sense,  precedes  all  exist- 
ence— the  primal  basis  or  abyss,  as  he  calls  it,  in  agree- , 
m«it  with  Boehme.    But  as  there  is  nothing  before  | 


or  besides  God,  God  must  have  the  ground  or  cause 
of  His  existence  in  Himself.  This  is  the  second 
moment,  called  nature  in  God,  distinguishable  from 
God,  but  inseparable  from  Him.  It  is  that  in  God 
which  is  not  God  himself;  it  is  the  yearning  of  the 
eternal  One  to  give  birth  to  itself.  This  yearning  is  a 
dumb  unintelligent  longing,  which  moves  like  a  heav- 
ing sea  in  obedience  to  some  dark  and  indefinite  law, 
and  is  powerless  to  fashion  anything  in  permanence. 
But  in  correspondence  to  the  first  stirring  of  the 
Divine  existence  there  awakes  in  God  Himself  an 
inner  reflexive  perception,  by  means  of  which — since 
no  object  is  possible  for  it  but  God — God  beholds  Him- 
self in  His  own  image.  In  this,  God  is  for  the  first 
time  as  it  were  realized,  although  as  yet  only  within 
Himself.  This  perception  combines  as  understanding 
with  the  primal  yearning,  which  becomes  thereby  free 
creative  will,  and  works  formatively  in  the  originally 
lawless  nature  or  ground.  In  this  wise  is  created  the 
world  as  we  know  it.  In  every  natural  existence  there 
are,  therefore,  two  principles  to  be  distinguished — 
first,  the  dark  principle,  through  which  this  is  sepa- 
rated from  Goa,  and  exists,  as  it  were,  in  the  mere 
ground  ;  and,  secondly,  the  Divine  principle  of  under- 
standing. The  first  is  the  particular  will  of  the  crea- 
ture, the  second  is  the  universal  will.  In  irrational 
creatures  the  particular  will  or  greed  of  the  individual 
is  controlled  by  external  forces,  and  thus  used  as  an 
instrument  of  the  universal.  But  in  man  the  two 
principles  are  consciously  present  together,  not,  how- 
ever, in  inseparable  union,  as  they  are  in  God,  but  with 
the  possibility  of  separation.  This  possibility  of  sep- 
aration is  the,  possibility  of  good  and  evil.  In  Boehme  s 
spirit,  Schelling  defenued  his  idea  of  God  as  the  onlv 
way  of  vindicating  for  God  the  consciousness  which 
naturalism  denies,  and  which  ordinary  theism  emptily 
asserts.  The  theosophical  transformation  of  Schelling's 
doctrine  was  largely  due  to  the  influence  of  his  con- 
temporary Baader  (q.v. ).  Baader  distinguishes,  in  a 
manner  which  may  be  paralleled  from  Boehme,  between 
an  immanent  or  esoteric  process  of  self-production  in 
God,  through  which  He  issues  from  His  unrevealed 
state,  and  the  emanent,  exoteric,  or  real  process,  in 
which  God  overcomes  and  takes  up  into  Himself  the 
eternal  "  nature  "  or  the  principle  of  selfhood,  and  ap- 
pears as  a  Trinity  of  persons.  The  creation  of  the  world 
is  still  further  to  be  distinguished  from  these  two  pro- 
cesses as  an  act  of  freedom  or  will ;  it  cannot,  therefore, 
be  speculatively  constructed,  but  must  be  historically 
accepted.  Baader,  who  combined  his  theosophy  with 
the  doctriues  of  Roman  Catholicism,  has  had  many 
followers.  Among  thinkers  on  the  same  lines,  but 
more  or  less  independent,  Molitor  is  perhaps  the  most 
important.  Swedenboro  (q.v.)  is  usually  reckoned 
among  the  theosophists,  and  some  parts  of  his  theory 
justify  this  inclusion  ;  but  his  system  as  a  whole  has 
little  in  common  with  those  speculative  constructions 
of  the  Divine  nature  which  form  the  essence  of  theos- 
ophy, as  strictly  understood.  (a.  be.  ) 

THERA,  or,  as  it  is  now  called,  Santorin,  is  a 
volcanic  island  in  the  iEgean  Sea,  the  southernmost  of 
the  group  of  islands,  once  called  Sporades,  which  in- 
tervene between  the  Cyclades  and  Crete.  From  the 
last-named  island  it  is  separated  by  a  space  of  60  miles 
of  sea,  but  the  lofty  Cretan  ranges  of  Dicte  and  Ida  are 
clearly  visible  from  it  in  fine  weather.  In  shape  San- 
torin  forms  a  crescent,  and  encloses  a  bay  on  the  north, 
east,  and  south,  while  on  the  western  side  lies  the 
smaller  island  of  Therasia,  The  encircling  wall  thus 
formed  which  is  elliptical  in  shape  and  18  miles  round 
in  its  inner  rim,  is  broken  in  two  places, — towards  the 
northwest  by  a  strait  a  mile  in  breadth,  where  the 
water  is  not  less  than  1 100  feet  deep,  and  towards  the 
southwest  by  an  aperture  about  3  miles  wide,  where 
the  water  is  shallow,  and  an  island  called  Aspronisi  or 
White  Island,  lying  in  the  middle,  serves  as  a  step- 
ping-stone between  the  two  promontories.  The  cliffs 
rise  perpendicularly  from  the  waters  of  the  bay,  in 
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some  places  to  the  height  of  1000  feet:  hut  towards 
the  open  sea,  both  in  Santorin  and  Therasia,  the 
ground  slopes  gradually  away,  and  has  been  converted 
into  broad  level  terraces,  everywhere  covered  with  tu 


agglomerate,  which,  though  extraordinarily 
bare  and  ashen  to  the  eye,  is  the  soil  which  produces  the 


famous  Santorin  wine.  Towards  the  southeast  rises 
the  limestone  peak  of  Mount  Elias,  the  highest  point 
of  the  island  (1887  feet),  and  the  only  part  that  existed 
before  the  volcano  was  formed.  In  the  middle  of  the 
basin  lie  three  small  islands,  which  are  the  centre  of 
volcanio  activity,  and  are  called  Palsea,  Mikra,  and 
Nea  Kaumene,  or  the  Old,  the  Little,  and  the  New 
Burnt  Island  ;  the  highest  of  theset  Nca  Kaumene, 
is  351  feet  above  the  sea-level.  Owing  to  the  depth 
of  the  water  there  is  no  anchorage,  and  vessels  have 
to  be  moored  to  the  shore,  except  at  one  point  in  the 
neighborhood  of  the  modern  town,  where  there  is  a 
slight  rim  of  shallow  bottom.  The  cliffs  both  of  San- 
torin and  Therasia  present  an  extraordinary  appear- 
ance, being  marked  in  horizontal  bands  by  black  lava, 
white  porous  tufa,  and  other  volcanic  strata,  some 
parts  of  which  are  colored  dark  red.  The  modem 
town  of  Thera  (or  Phera,  as  it  is  more  commonly  pro- 
nounced) is  built  at  the  edge  of  these,  overlooking  the 
middle  of  the  bay  at  a  height  of  900  feet  above  the 
water,  and  the  houses  of  which  it  is  composed  are 
themselves  peculiar,  for  their  foundations,  and  in  some 
cases  their  sides  also,  are  excavated  in  the  tufa,  so  that 
occasionally  they  are  hardly  traceable  except  by  their 
chimneys ;  and,  owing  to  the  absence  of  timber, — for, 
with  the  exception  of  the  fig,  the  cactus,  and  the 
palm,  there  are  hardly  any  trees  in  the  island,— they 
are  roofed  with  barrel  vaults  of  stone  and  cement. 
Both  wood  and  water  have  occasionally  to  be  imported 
from  the  neighboring  islands,  for  there  are  no  wells, 
and  the  rain  water,  which  is  collected  in  numerous 
cisterns,  does  not  always  suffice.  The  largest  of  the 
other  towns  or  villages  is  that  of  Apanomeria,  near 
the  northern  entrance,  which  is  crowded  together  in  a 
white  mass,  while  the  rocks  below  it  are  the  reddest 
that  are  seen  in  the  island. 

Santorin  has  from  the  earliest  times  been  a  centre  of 
volcanic  agency,  and  is  closely  connected  with  the  earth- 

Suake  movements  to  which  the  countries  in  the  neighbor- 
ood  of  the  JEgetM  are  subject,  and  which  have  been  the 
chief  cause  of  the  destruction  of  the  public  buildiugs  of 
undent  Greece.  It  is  hardly  accurate  to  speak  of  the 
basin  which  forms  the  harbor  as  a  crater,  for  most  geolo- 
gist*, including  Lyell,  support  the  view  that  the  whole  of 


Incline  of  which  is  represented  by  the  outward  slop..-  of 
Santorin  and  Therasia,  while  the  position  of  the  crater 
was  that  now  occupied  by  the  Kaumene  Islands-,  and  that, 
at  some  remote  period,  owing  to  the  sinking  of  the  itrata 
beneath,  the  central  portion  of  this,  extending  over  ai 
area  which  a  French  writer  compares  with  that  included 
within  the  fortifications  of  Paris  at  the  time  of  the  siege, 
fell  in,  by  which  convulsion  the  basin  was  formed.  Th* 
principal  eruptions  that  have  taken  place  within  historic 
times  are  that  of  196  B.C.,  when  as  we  learn  from  Strata  (L 
3,  {  16,  p.  57),  flames  rose  from  the  water  halfway  between 
Thera  and  Therasia  for  four  days,  and  the  island  of  Halri 
Kanmene  was  ejected  :  that  of  726  A.D.,  during  the  reim 
of  the  emperor  Leo  the  Isaurian,  when  an  addition  waa 
made  to  that  island,  and  the  pumice-stone  that  wai  raft 
forth  was  carried  by  the  wave*  to  the  shores  of  Asia  Minor 
and  Macedonia ;  that  of  1573,  when  Mikra  Kaumene  ap- 
peared ;  that  of  1650,  a  fearful  eruption,  which  destroyed 
many  lives  by  its  noxious  exhalations,  and  ended  in  the. 
upheaval  of  an  island  in  the  sea  to  the  northeast  of  San- 
torin, which  afterwards  subsided  and  became  a  permanent 
reef  below  the  sea-level ;  that  of  1707,  when  Ne 
arose;  and,  within  the  recollection  of  the  ] 
tion,  that  of  1866. 

8antorin  and  Therasia  have  been  recently  the  scene  of  t 
remarkable  archaeological  discovery.  In  the  southern  parti 
of  both  those  islands  prehistoric  dwellings  hart  been 
found  at  some  height  above  the  sea,  and  there  it  no  reason- 
able cause  to  doubt  that  these  date  from  a  period  antece- 
dent to  the  falling  in  of  the  crater  and  the  formation  of  the 
bay.  This  is  proved  by  their  position  underneath  the  layer 
of  tufa  which  covers  the  islands,  and,  moreover,  by  these 
layer*  of  tufa  being  broken  off  precipitously,  in  the  san* 
way  as  the  lava-rocks,  a  fact  which  can  only  be  explained  by 
the  supposition  that  they  all  fell  in  together.  The  founda- 
tions of  the  dwellings  rested,  not  on  the  tufa,  but  on  the  lavs 
below  it ;  and  here  and  there  between  the  stones  branches 
of  wild  olive  were  found,  according  to  a  mode  of  hoildini 
that  still  prevails  in  the  island,  in  order  to  mist  tat 
shocks  of  earthquakes.  Part  of  the  skeleton  of  a  man  was 
discovered,  and  large  vases,  some  containing  grain,  other* 
stone  Instruments  very  carefully  worked.  Some  of  these 
vases  were  of  flue  yellowish  earth,  ornamented  with  brown 
bands  ;  some,  of  smaller  sire,  were  more  elaborately  deco- 
rated, sometimes  with  lines  representing  foliage,  and  in  s 
few  instances  with  figures  of  animals ;  some  were  of  red 
earth,  without  ornament;  while  others,  of  pale  red  earth, 
were  of  very  large  dimensions.  No  implements  of  metal 
were  found.  Katurally  it  has  been  the  subject  of  much 
discussion  what  was  the  origin  of  this  very  primitive  art. 
The  late  M.  Dumont,  who  was  the  leading  authority  on 
the  subject  (Let  Ceramiquet  de  la  Grtce  Proprt ,  pp.  74.  T\ 
209),  though  speaking  with  great  caution  on  account  of 
the  insufficiency  of  the  evidence,  inclined  to  the  belief  thai 
it  was  partly  derived  from  Phoenician  influence,  but  at 
the  same  time  that  there  were  evident  traces  of  native 
originality.  Comparing  it  in  respect  of  date  with  the 
other  prehistoric  developments  of  art  in  the  neighborhood 
of  the  iEgcan,  he  would  place  it  later  than  that  of  Hissarlik, 
but  earlier  than  those  of  Ialysus  in  Khodes,  and  of  Mr 
censB. 

In  Greek  legend  the  island  of  Thera 
with  the  story  of  the  Argonauts,  for  it  was 
sprung  from  a  clod  of  earth  which  was  presented  to 
heroes  by  Triton  (Apollon.,  Argonaut.,  iv.  1551  so.,  1731  *•.!. 
According  to  Herodotus  (Iv.  147),  a  Phoenician  colony  was 
established  there  by  Oadmus-a  story  which  proves  at  least 
the  belief  that  there  was  an  early  settlement  of  that  net 
in  the  island.  It  has  even  been  conjectured  (see  vol.  xriiu 
p.  819)  that  the  alphabet  was  introduced  into  Greece, 
not,  as  was  commonly  believed,  through  Thebes,  but  by 
way  of  Thera.  Subsequently,  we  are  told,  a  colony  fro" 
Sparta,  Including  some  of  the  Minyss,  was  led 
Theras,  who  gave  the  island  his 
that  of  Calliste  which  it  had 


1  thither  by 
Butlhe  SM 


event  which  gave  importance  to  Thera  in 
was  the  planting  of  its  famous  colony  of  Cyrens  on  the 
north  coast  of  Africa  by  Battua  in  631  B.C.,  In  accordance 
with  a  command  of  the  Delphic  oracle.  The  ancient 
capital,  which  bore  the  same  name  as  the  island,  has  been 
identified  by  an  inscription  as  occupying  a  site  on  the 
eastern  coast  called  Mesa-Vouno,  between  Mount  Elias  and 
the  sea.  The  other  remains  of  the  classical  period  consist 
of  walls  and  tombs,  together  with  several  Aeros  or  small 
shrines,  one  of  which,  now  dedicated  to  St.  Nichols*  Mar 
morites,  who  is  so  called  in  honor  of  his  marble  structure,  it 
an  almost  nnique  specimen  of  a  perfect  Greek  temple,  for 
even  the  roof  remains  intact.    After  the  fourth  crusade. 
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lipelago;  and  it  was  at  this  period  that  it  received  the 
•  of  Sautorin,  i.e.,  St.  Irene,  after  the  patron  saint  of 
place,  to  whom  Tournefort  mention*  that  in  hia  time 
i  or  ten  chapels  were  dedicated.  At  the  present  day 
_.orin  is  in  a  prosperous  condition,  for,  in  addition  to 
the  wine  trade,  which  is  highly  remunerative,  there  is  a 
large  export  of  poMaolana,  which  has  been  much  used  for 
the  worki  at  Port  Said  in  connection  with  the  Suez  Canal, 
unce  when  mixed  with  lime,  it  forms  a  very  hard  cement 
which  resists  the  action  of  the  sea. 

General  Information  with  regard  to  the  There  group  will  be 
«>aod  to  Horn's  Inteircum,  and  in  Lieut,  Leyceater'i  paper  in  vol. 
xx.  of  the  Journal  of  the  R  Qeogr.  Soe. ;  a  very  complete  account 
of  Use  scientific  phenomena  is  given  in  Fouquc'*  Santorin  el  $e* 
SnotuM*.  On  the  prehistoric  antiquities,  Lenorrnant,  Revue 
Anstalegitme,  new aer.,  vol.  xl v., and  Fouque,  Archive* (let  Miuiont. 
M  ter-,  vol.  iv..  and  "  Une  i'ntnpcl  AnWhwtonque."  In  the  Revue 
in  Doa  Mo*dt*.  voL  Uxxlil..  should  be  consulted.  Of  the  I  lie 
of  the  modern  Inhabitants  a  graphic  account  Is  given  In  Mr. 

(h.  r.  t.) 


THERAMENES,  an  Athenian  who  played  a 
prominent  part  in  the  history  of  Athena  towards  the 
dose  of  the  Peloponnesian  War  and  in  the  revolution 
which  followed  it.  He  was  one  of  the  conspirators 
who,  in  411  B.O.,  abolished  the  democracy  at  Athens, 
and"  substitute  !  the  oligarchy  of  the  Four  Hundred. 
The  adhesion  of  the  army  in  Samoa  to  the  democracy, 
however,  created  dissensions  among  the  oligarchs  at 
Athens.  Theramenes  supported  the  more  moderate 
aection,  and  was  the  chief  means  of  destroying  a  fort- 
ress which  the  extreme  section  had  been  building  at  the 
mouth  of  the  harbor,  ostensibly  as  a  protection  against 
toy  violent  movement  on  the  part  or  the  democrat*  at 
Samoa,  but  really,  according  to  Theramenes,  to  admit 
the  enemy.  He  further  accused  Antiphon  and  Arche- 
ptolemus,  members  of  the  extreme  oligarchical  party, 
who,  according  to  Lysias,  had  been  his  own  intimate 
friends,  and  secured  their  capital  punishment  In  410 
Theramenes  commanded  one  of  the  three  squadrons 
of  the  Athenian  fleet  in  the  victory  over  the  Spartans 
at  Cyticna.  In  409  he  took  part  in  the  siege  or  Chal- 
cedoo  and  the  capture  of  Byxantium.  At  the  battle 
of  Arginusa  in  406  ho  was  one  of  the  officers  deputed 
by  the  generals  in  command  to  pick  up  the  crews  of 
the  disabled  ships;  bat  the  rescue  was  not  effected, 

00  account,  it  seems,  of  the  storm.  Nevertheless, 
on  his  return  to  Athens,  Theramenes  took  a  lending 
part  in  accusing  and  procuring  the  condemnation  to 
death  of  the  generals  for  neglecting  to  rescue  the 
men.  When  Athens  was  besieged  by  the  Pelopon- 
nesians,  Theramenes  conducted  the  negotiations  for 
surrendering  the  city,  traitorously  prolonging  them 
till  starvation  compelled  the  Athenians  to  accept  the 
rigorous  terms  imposed  by  Sparta.  After  the  surren- 
der he  formed  one  of  the  notorious  Thirty  who,  backed 
by  a  Spartan  garrison,  misgoverned  Athens.  But  by 
opposing  their  excesses  he  incurred  their  suspicions, 
and,  being  denounced  by  Critias,  the  most  violent  of 
the  Thirty,  he  was,  in  defiance  of  the  forms  of  law, 
put  to  death  (404).  He  submitted  to  his  fate  with  a 
fortitude  which  won  the  admiration  of  his  contem- 
poraries and  of  posterity,  and  which  might  well  have 
paced  the  close  of  a  better  life.  His  ability  and  elo- 
quence are  recognized  by  Thucydides,  and  Aristotle  is 
said  by  Plutarch  ( Xic  .  2)  to  have  reckoned  him  one 
of  the  three  best  patriots  of  Athens.  This  latter 
judgment  is  not  borne  out  by  the  facts  as  we  know 

1  hem.  Rather  Theramenes  appears  as  a  selfish  and 
Pithless  trimmer,  who  deserved  his  nickname  Cothur- 
nus (a  boot  which  fitted  either  foot). 

The  chief  authorities  for  his  life  are  Thucydides,  viii. ; 
Xeoophoo,  HtUmica,  i.,  ii. ;  Lysias,  Qmlra  Erat. ;  Diodo- 
ros.  xiij,  xir. 

h  TRERAPEUTiB.   See  Monachwm,  vol.  xvi.  p. 

THERESA,  St.  (1515-1582).  Teresa  de  Cepeda, 
perhaps  the  favorite  saint  of  modern  Spain,  was  born 
*t  Avua,  in  Old  Castile,  on  the  28th  of  March,  1515, 
-at  the  very  time,  addB  her  biographer,  4 4  when 
Lather  was  secreting  the  poison  which  he  vomited  out 


two  years  later."  She  was  one  of  a  large  family — 
eight  sons  and  three  daughters.  Her  father  was  a 
Spanish  gentleman  of  good  family,  whose  time  was 
chiefly  occupied  with  devotional  reading  and  works  of 
charity.  Teresa's  mother,  bis  second  wife,  was  a 
beautiful  woman,  confined  generally  to  a  sofa  by  deli- 
cate health.  From  her  her  daughter  appears  to  have 
inherited  both  delicacy  of  health  and  a  remarkably 
susceptible  imagination.  She  delighted  in  the  books 
of  knight-errantry  which  abounded  in  the  library,  and 
her  children  sat  up  at  night  in  their  nursery  over  the 
same  romances.  But  Teresa's  imagination  was  judi- 
ciously diverted  by  her  father  to  another  form  of  hero- 
ism. She  was  soon  as  deep  in  the  histories  of  the 
martyrs  as  she  had  been  in  the  tales  of  chivalry.  She 
learned  from  these  histories  that  martyrs  passed 
straight  to  heaven  without  any  detention  in  purgatory ; 
and,  Deing  eminently  practical  as  well  as  imaginative, 
she  resolved  to  secure  that  blessing  for  herself  When 
she  was  seven  years  old,  she  started  off  with  her  little 
brother  to  go  and  seek  martyrdom  in  the  country  of 
the  Moors.  They  had  reached  the  bridge  on  the 
stream  which  runs  through  the  town,  when  an  uncle 
met  them  and  brought  them  back.  Balked  thus  of 
their  desire,  they  played  at  hermits,  making  them- 
selves cells  in  the  garden,  and  giving  away  their 
pocket  money  to  beggars.  Teresa  lost  her  mother 
early,  and  as  she  grew  up  the  vanities  and  flirtations 
of  a  pretty  girl  took  the  place  of  these  pious  imagina- 
tions. Her  father  deemed  it  best  to  send  her  to  be 
educated  in  an  Augustinian  convent  in  the  town,  but 
without  any  thoughts  of  her  adopting  a  religious  life. 
She  would  probably  have  married  like  her  sisters,  had 
it  not  been  for  an  attack  of  illness.  She  was  Bent  away 
for  change  of  air  on  a  visit  to  one  of  her  sisters,  and 
on  her  way  home  Bpent  some  day b  with  a  saintly  uncle, 
who  was  on  the  eve  of  entering  a  monastery,  and  who 
strongly  urged  her  to  withdraw  from  the  world.  Her 
father  was  greatly  opposed  to  the  step,  but  Teresa 
was  not  to  be  turned  from  what  she  conceived  to 
be  her  duty.  8he  was  only  eighteen  when  she  left 
home  one  morning,  and  applied  for  admission  at 
the  Carmelite  convent  of  the  Incarnation.  She  was 
disappointed  at  first  at  the  Blackness  of  discipline. 
The  sisters  mixed  freely  in  the  society  of  Avila,  re- 
ceiving visits  and  returning  them,  and  often  absenting 
themselves  from  the  cloister  for  months  at  a  time. 
For  the  first  three  years  she  was  constantly  subject  to 
attacks  of  sickness,  fainting  fits,  and  paroxvsmB  of 
pain,  but  she  prayed  to  St  Joseph,  after  which  she 
became  comparatively  better,  though  her  nervous 
system  was  completely  shaken.  But  she  appears 
afterwards  to  have  accommodated  herself  with  toler- 
able success  to  the  worldliness  of  her  environment, 
though  not  without  intervals  of  religious  misgiving. 
41  For  twenty  years,"  she  says,  "I  was  tossed  about 
on  a  stormy  sea  in  a  wretched  condition,  for,  if  I  had 
small  content  in  the  world,  in  God  I  had  no  pleasure. 
At  prayer  time  I  watched  for  the  clock  to  strike  the  end 
of  the  hour.  To  go  to  the  oratory  was  a  vexation  to 
me.  and  prayer  itself  a  constant  effort."  At  one  time 
she  abandoned  prayer  altogether,  as  she  found  it  im- 
possible to  fix  her  thoughts,  and  she  abhorred  the 
hypocrisy  of  mechanically  repeating  a  form  of  words. 
It  was  in  the  year  1554  (her  novitiate  dated  from 
1534),  when  she  was  thus  nearly  forty,  that  the  event 
known  as  her  conversion  took  place,  and  the  second 

Eart  of  her  life  began.  The  death  of  her  father  roused 
er  to  serious  reflection,  and  one  day,  as  she  entered 
the  oratory,  she  was  struck  by  the  image  of  the 
wonnded  Christ,  placed  there  for  an  approaching 
festival.  The  blood  was  depicted  as  streaming  over 
the  face  from  the  thorns  and  running  from  the  side  and 
the  hands  and  feet.  The  spectacle  of  suffering  pierced 
Teresa's  breast ;  she  fell  in  tears  at  the  feet  of  the 
figure,  and  felt  every  worldly  emotion  die  within  her. 
The  shock  threw  her  into  a  trance,  and  these  trances, 
accompanied  by  visions,  recurred  frequently  in  the 
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subsequent  part  of  her  life.  They  have  since  been 
adduced  as  Divine  attestations  of  her  saintship,  but 
the  sisterhood  in  the  convent  set  them  down  to  pos- 
session by  a  devil ;  her  new  departure  was  due  in 
their  eyes  to  no  worthier  motive  than  the  desire  to  be 

Peculiar  and  to  be  reputed  better  than  other  people, 
eresa  herself  was  very  humble,  and  thought  their 
explanation  might  be  true ;  she  took  her  case  to  her 
confessor  and  to  the  provincial-general  of  the  Jesuits. 
The  latter  put  her  under  a  course  of  discipline ;  she 
was  to  flog  herself  with  a  whip  of  nettles,  to  wear  a 
haircloth  plaited  with  broken  wires  that  would  tear 
the  skin,  and  to  meditate  daily  on  the  details  of 
Christ's  passion.  One  day,  while  thus  occupied,  her 
trance  came  upon  her,  and  she  heard  a  voice  say, 
44  Thou  shalt  havo  no  more  converse  with  men,  but 
with  angels."  After  this  the  trance  or  fit  always  re- 
turned when  she  was  at  prayers,  and  she  felt  that 
Christ  was  close  to  her.  Presently  she  was  able  to 
see  him  ''exactly  as  he  was  painted  rising  from  the 
sepulchre."  Her  confessor  directed  her  to  exorcise 
the  figure,  and  she  obeyed  with  pain,  but  it  is  need- 
less to  say,  in  vain.  The  visions  grew  more  and 
more  vivid.  The  cross  of  her  rosary  was  snatched  from 
her  hand  one  day.  and  when  returned  it  was  made  of 
jewels  more  brilliant  than  diamonds,  visible,  how- 
ever, to  her  alone.  She  had  often  an  acute  pain  in 
her  side,  and  fancied  that  an  angel  came  to  her  with 
a  lance  tipped  with  fire,  which  he  struck  into  her 
heart  The  27th  of  August  is  kept  sacred  in  Spain  to 
this  mystery,  which  has  also  formed  a  favorite  sub- 
ject or  Spanish  painters ;  it  forms  the  frontispiece  of 
the  biography  which  is  out  into  the  hands  of  Catholics. 
She  had  also  visions  of  another  description  :  she  was 
shown  hell  with  its  horrors,  and  the  devil  would  sit 
upon  her  breviary,  belabor  her  with  blows,  and  fill  her 
cell  with  imps.  For  several  years  these  experiences 
continued,  and  the  verdict  as  to  their  source  still  re- 
mained far  from  unanimous.  Meanwhile,  on  the  broad 
stage  of  the  world,  the  Reformation  continued  to 
spread  and  establish  itself ;  and  this  great  falling  away 
became  the  subject  of  much  searching  of  hearts  to 

Cos  Catholics.  Teresa  reflected  like  the  rest,  and 
experience  led  her  to  find  the  real  cause  of  the 
catastrophe  in  the  relaxation  of  discipline  within  the 
religious  orders.  If  the  ancient  rules  could  be  restored, 
it  appeared  to  her  that  the  evil  might  be  stemmed  ; 
and  she  formed  the  project  of  founding  a  house  in 
which  all  the  original  rules  of  the  Carmelite  order  be- 
fore its  relaxation  would  be  observed.  She  met,  not 
unnaturally,  with  great  opposition  from  the  authorities 
of  the  order,  and  in  particular  from  the  prioress  and 
sisters  of  the  Incarnation,  who  looked  upon  the  step 
as  a  reflection  upon  themselves.  Nevertheless,  she 
persevered  with  her  seheme;  being  encouraged  to 
appeal  to  the  pone  by  certain  priests  who  saw  the 
benefit  which  would  accrue  to  the  church  from  her 
seal.  A  private  house  in  Avila  was  secretly  got  ready 
to  serve  as  a  small  convent,  and,  when  the  bull  arrived 
from  Rome,  Teresa  went  out  on  leave  from  the  Incar- 
nation and  installed  four  poor  women  in  the  new  house 
dedicated  to  her  patron  St.  Joseph.  It  was  on  the 
24th  of  August,  1562,  that  mass  was  said  in  the  little 
chapel  and  the  new  order  constituted.  It  was  to  be  an 
order  of  Descalzos  or  Barefoots,  in  opposition  to  the 
relaxed  parent  body,  the  Calzadoa  The  sisters  were 
not  to  be  literally  shoeless,  but  to  wear  sandals  of 
rope ;  they  were  to  sleep  on  straw,  to  eat  no  meat,  to 
be  strictly  confined  to  the  cloister,  and  to  live  on  alms 
without  regular  endowment.  After  lodging  her  four 
sisters,  Teresa  returned  to  the  Incarnation,  as  in  duty 
bound  ;  but,  when  the  secret  was  discovered,  Car- 
melites and  townspeople  were  alike  furious.  Violence, 
however,  was  prevented,  and  the  matter  was  referred 
to  the  council  of  state  at  Madrid.  Philip  II.  referred 
it  again  to  the  pope,  and  after  six  months  a  fresh 
bull  arrived  from  Pius  V.  The  provincial  of  her  order 
now  gave  her  leave  to  remove  and  take  charge  of  her 


sisterhood.  The  number  of  thirteen,  to  which  on 
grounds  of  discipline  she  had  limited  the  foundation 
was  soon  filled  up,  and  Teresa  spent  here  the  fire 
happiest  years  of  her  life.  Her  visions  continued,  and, 
by  command  of  her  ecclesiastical  superiors,  she  wrote 
her  autobiography  containing  a  full  account  of  these 
experiences.  She  herself,  however,  profoundly  as  the 
believed  in  their  reality,  saw  t  he  danger  which  attache* 
to  such  experiences,  and  was  far  from  basing  any  chin 
to  holiness  upon  them.  One  of  her  visions  about  this 
time  is  interesting  as  illustrating  what  is  called  her 
mysticism.  She  fancied  that  she  was  a  mirror  without 
frame  and  without  dimensions,  with  Christ  shining  in 
the  centre  of  it,  and  the  mirror  itself,  she  knew  Dot 
how,  was  in  Christ  Teresa  was  now  encouraged  to 
carry  her  work  still  further,  for  the  church  was  girdinj: 
itself  to  the  work  of  the  Counter-Reformation.  The 
general  of  the  order  visited  her  at  Avila,  and  gave  her 
powers  to  found  other  houses  of  Descalzos,  for  men  * 
well  as  women.  The  last  fifteen  years  of  her  life  were 
spent  mainly  in  journeys  with  this  end  and  in  the  eon 
ttnually  growing  labor  of  organization.  She  travelled 
in  a  rude  cart  in  all  weathers,  and  the  story  of  her 
hardships  and  misadventures  impresses  ns  with  the 
strength  of  will  that  animated  her  old  and  shaken 
frame.  Convents  were  founded  at  Medina,  Milan 
Valladolid,  Toledo,  Segovia,  and  Salamanca,  and  two 
at  Alva  under  the  patronage  of  the  famous  doit 
Then  she  had  three  years  of  rest  as  prioress  of  her 
old  convent  of  the  Incarnation.  She  next  went  to 
Seville  to  found  a  house,  thus  overstepping  for  the 
first  time  the  boundaries  of  the  C  as  tiles,  to  which  her 
authorization  limited  her.  The  latent  hostility  of  the 
old  order  was  aroused  ;  the  general  ordered  the  imae- 
diate  suppression  of  the  house  at  Seville,  and  procured 
a  bull  from  Gregory  XIII.  prohibiting  the  further  ei 
tension  of  the  reformed  nouses  (1575).  Bit  the 
movement  against  her  came  from  Italy,  and  was  re 
sented  by  Philip  and  the  Spanish  authorities  as  undo 
interference ;  and,  after  a  fierce  struggle,  durine  which 
Teresa  was  two  years  under  arrest  at  Toledo,  the  Car 
melites  were  divided  into  two  bodies  in  1580,  andtbe 
Descalzos  obtained  the  right  to  elect  their  own  pro 
vincial-generals  (see  Carmelites).  The  few  remiia 
ing  years  of  Teresa's  life  were  spent  in  the  old  wij 
organizing  the  order  she  had  founded,  and  travellinr 
about  to  open  new  convents.  Sixteen  convents  aw 
fourteen  monasteries  were  founded  by  her  efforts;  she 
wrote  a  history  of  her  foundations,  which  form  i 
supplement  to  her  autobiography.  At  Burgos,  doriw 
the  whole  of  a  wet  autumn  and  winter,  she  endured 
terrible  privations.  Her  own  nuns,  too,  were  nc< 
always  as  single-minded  and  obedient  as  the  ideal 
sisterhood  of  her  hopes  had  been.  Those  at 
Joseph  in  Avila  mutinied  for  a  meat  diet ;  the  prioress 
at  Medina  answered  her  impertinently.  Her  1»S 
journey  of  inspection  was  cut  short  at  Alva,  where  «b* 
died  on  the  29th  of  September,  1582,  and  was  laid  in 
her  first,  but  not  her  last  resting-place.  A  vi'V'. 
odor  and  a  fragrant  oil  were  said  to  distil  from  be: 
tomb  ;  and  when  it  was  opened  nine  months  afterwards 
the  flesh  was  found  uncomipted.  A  band  cutoff  bv 
a  fervent  brother  was  found  to  work  miracles,  w>d 
the  order  became  convinced  that  their  founder  bad 
been  a  saint.  It  was  resolved  in  1585  to  remove  be* 
remains  to  Avila,  where  she  was  born,  the  sisters  st 
Alva  being  consoled  by  permission  to  retain  the  muti 
lated  arm.  But  the  family  of  the  duke  of  Alva  pro- 
cured  an  order  from  the  pope  enjoining  that  the  body 
should  be  restored  to  Alva,  ana  she  was  accordiriib 
laid  there  once  more  in  a  splendid  tomb.  Bat  even 
then  she  was  not  allowed  to  rest :  she  was  strain  diser. 
tombed,  to  be  laid  in  a  more  magnificent  coffin,  andtbe 
greed  of  reverential  relic-seekers  made  unseemly  ban< 
of  her  bones. 

Teresa  was  canonized  by  Gregory  XV.  in  1822-  llj 
honor  was  doubtless  largely  dne  to  her  aaorticiim  at<i 
mystic  visions.   She  called  herself  Teresa  de  Jem*.  " 
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signify  the  rloseneas  of  her  relation  to  the  heavenly  Bride- 
groom, who  directed  all  her  actions.  Though  she  depre- 
cated excess  of  ascetic  severity  in  others,  ahe  scourged 
herself  habitually,  and  wore  a  peculiarly  painful  haircloth. 
Bat  her  life  shows  her  to  have  been,  besides,  a  woman  of 
strong  practicality  and  good  sense,  full  of  natural  shrewd- 
■tea,  and  with  unusual  powers  of  organization.  "  Yoa  de- 
ceived me  in  saying  she  was  a  woman,"  writes  one  of  her 
■Yin feasor* ;  "  she  is  a  bearded  man."  She  was  brave  in  the 
face  of  difficulties  and  dangers,  pure  in  her  motives,  and 
her  utterances,  some  of  which  have  been  quoted,  have  the 
true  ethical  ring  about  them.  Her  MS8.  were  collected  by 
Philip  II.  and  placed  in  a  rich  case  in  the  Eacorial,  the 
key  of  which  the  king  carried  about  with  him.  Besides 
her  autobiography  and  the  history  of  her  foundations,  her 
works  (all  written  in  Spanish)  contain  a  great  number  of 
letter*  and  various  treatises  of  mystical  religion,  the  chief 
of  which  are  The  Way  of  Perfection  and  At  OatUt  of  the 
SouL  Both  describe 
union  with  God. 

Her  works,  edited  by  two  Dominicans,  were  first  published  In 
UsT.SDd  have  since  appeared  In  various  editions.  They  were 
mod  afterwards  translated  Into  Italian,  French,  and  Latin ;  an 
Knrllsh  translation  of  the  Life  and  works  (except  the  letters)  by 
A.  Wood  head  appeared  In  1669.  More  recently  various  transla- 
tions of  the  Life  have  appeared,— by  John  Dal  ton  (1851),  who  also 
traiulated  the  Way  of  Perfection,  and  by  David  Lewis  (1870),  fol- 
lowed In  1871  by  the  Foundation*  from  the  same  hand.  Biog- 
-aphles  appeared  soon  after  her  death  by  the  Jesuit  RIbera.  who 
tiad  been  her  confessor  (1602),  and  by  Diego  de  Yepex,  confessor 
tn  PhlUp  II.  (1599).  Detail*  are  also  given  in  Kibadeneyra's  ATai 
and  In  Alban  Butler's  Live*  of  the  Saint*.   A  separate 

Manning,  appeared  In 
=  -ount  ofhlr  lifeU 


raphy,  with  preface  by  Archbishop  t 
and  an  Interesting:  and  sympathetic 
i  in  tne  (Quarterly  Ketneie  lor  uctooer, 


THERESIOPEL,  or  The&esiknstadt.   8ee  Sza- 

HADKA. 

THERMAL  SPRINGS.  See  Geology,  vol.  x. 
pp.  239,  240.  241,  and  Mineral  Waters. 

THERMODYNAMICS.  In  a  strict  interpretation, 
this  branch  of  science,  sometimes  called  the  Dynami- 
cal Theory  of  Heat,  deals  with  the  relations  between 
heat  and  work,  though  it  is  often  extended  so  as  to 
include  all  transformations  of  energy.  Either  term  is 
an  infelicitous  one,  for  there  is  no  direct  reference  to 
tijree  in  the  majority  of  questions  dealt  with  in  the 
subject  Even  the  title  of  Carnot's  work,  presently 
to  be  described,  is  much  better  chosen  than  is  the  more 
modern  designation.  On  the  other  hand,  such  a  Ger- 
man phrase  as  die  bewegende  Kraft  der  Wdrmc  is  in 
all  respects  intolerable. 

It  has  been  shown  in  a  previous  article  (Energy) 
that  Newton's  enunciation  of  the  conservation  of 
energy  as  a  general  principle  of  nature  was  defective 
in  respect  of  the  connection  between  work  and  heat, 
and  that,  about  the  beginning  of  the  present  century, 
this  lieuna  was  completely  filled  up  by  the  researches 
of  Rumford  and  Davy  (see  also  Heat).  In  the  same 
article  Joule's  experimental  demonstration  of  the 
principle,  and  his  determination  of  the  work-equiva- 
lent of  heat  by  various  totally  independent  processes, 
hare  been  discussed 

Bat  the  conservation  of  energy,  alone,  gives  us  an 
altogether  inadequate  basis  for  reasoning  on  the  work 
of  a  heat-engine.  It  enables  us  to  calculate  how  much 
work  is  equivalent  to  an  assigned  amount  of  heat,  and 
vice  vmn,  provided  the  transformation  can  be  effected  ; 
hot  it  tells  us  nothing  with  respect  to  the  percentage 
of  either  which  can,  under  given  circumstances,  be 
converted  into  the  other.  For  this  purpose  we  require 
a  -pedal  case  of  the  law  of  transformation  of  energy. 
This  was  first  given  in  Carnot's  extraordinary  work 
gtMri^arfwil  *ur  la  Puiuance  Motrice  du  Feu, 

1  The  author,  N-usadl  Carnot  •  (1796-1832).  was  the  second 
•on  of  Napoleon's  celebrated  minister  of  war,  himself  a  mathe- 
matician of  real  note  even  among  the  wonderful  galaxy  of  which 
1  ranee  could  then  boast.  The  delicate  constitution  of  Sadi  was 
attributed  to  the  agitated  circumstances  of  the  time  of  his  birth. 
»alen  led  to  the  proscription  and  temporary  exile  of  his  parents. 

'AMarie  Francois  Sadl  Carnot,  President  of  the  French  Re- 
public since  Dec  2d,  1887,  Is  a  nephew  of  this  N  L-8adl  Carnot, 
h7*  bioRmphlr-ally  noticed,  and  a  grandson  of  the  famous  war 

^nitnUman^  A*  EnT* 


The  chief  novelties  of  Carnot's  work  are  the  intro- 
duction of  the  idea  of  a  cycle  of  operations,  und  the 
invaluable  discovery  of  the  special  property  of  a  rever- 
sible cycle.  It  is  not  too  much  to  say  that,  without 
these  wonderful  novelties,  thermodynamics  as  a  theo- 
retical science  could  not  have  been  developed. 

Carnot's  work  seems  to  have  excited  no  attention  at 
the  time  of  its  publication.  Ten  years  later  (1834) 
Clapeyron  gave  some  of  its  main  features  in  an  ana- 
lytical form,  and  he  also  employed  Watt's  diagram  for 
the  exhibition  of  others.  Even  this,  however,  failed 
to  call  attention  properly  to  the  extremely  novel  pro- 
cesses of  Carnot,  and  it  was  reserved  for  SirW. 
Thomson  (in  1848,  and  more  at  length  in  1849)  to  point 
out  to  scientific  men  their  full  value.  His  papers  on 
Carnot's  treatise,  following  closely  after  the  splendid 
experimental  researches  of  Colding  and  Joule,  secured 
for  the  dynamical  theory  of  heat  its  position  as  a  rec- 
ognized branch  of  science.  James  Thomson,  by  Car- 
not's methods,  predicted  in  1849  the  lowering  of  the 
freezing  point  of  water  by  pressure,  which  was  veri- 
fied experimentally  in  the  same  year  by  his  brother. 
Von  Helmholts  had  published,  two  years  before,  a 
strikingly  original  and  comprehensive  pamphlet  on  the 
conservation  of  energy.  The  start  once  given,  Ran  - 
kine,  Clausius,  and  W.  Thomson  rapidly  developed, 
though  from  very  different  standpoints,  the  theory  of 
thermodynamics.  The  methods  adopted  by  Thomson 
differed  in  one  special  characteristic  from  those  of  his 
concurrents, — they  were  based  entirely  on  the  experi- 
mental facts  and  on  necessary  principles  ;  and,  when 
hypothesis  was  absolutely  required,  attention  was 
carefully  directed  to  its  nature  and  to  the  reasons 
which  appeared  to  justify  it 

Three  specially  important  additions  to  pure  science 
followed  almost  directly  from  Carnot's  methods:  (1) 
the  absolute  definition  of  temperature ;  (2)  the  ther- 
modynamic function  or  entropy;  (3)  the  dissipation 
of  energy.  The  first  (in  1848)  and  the  third  (in  1852) 
were  given  by  W.  Thomson.  The  second,  though  in- 
troduced by  Rankine,  was  also  specially  treated  by 
Clausius.  t 

In  giving  a  brief  sketch  of  the  science,  we  will  not 
adhere  strictly  to  any  of  the  separate  paths  pursued 

He  was  admitted  in  1812  to  the  Ecole  Polytecbnique,  where  he 
was  a  fellow-student  of  the  famous  (thasles.  Late  in  1814  he  left 
the  school  with  a  commission  in  the  Engineers,  and  with  pros- 
pects of  rapid  advancement  in  his  profession.  But  Waterloo  and 
the  Restoration  led  to  a  second  and  final  proscription  of  his 
father  ;  and,  though  Sadl  was  not  himself  cashiered,  he  was  pur- 
posely told  ofT  for  the  merest  drudgeries  of  his  service ;  if  fut 
''envoye  succesalvement  dans  plusleurs  places  fortes  pour  y  falre 
son  metier  d'lngenleur,  compter  des  brlques,  reparer  des  pans  de 
muraillea.  et  lever  des  plana  destines  a  s'enrbulr  dans  lea  cartons," 
as  we  learn  from  a  biographical  noUce  written  by  bis  younger 
brother.  Disgusted  with  an  employment  which  afforded  him 
neither  leisure  for  original  work  nor  opportunities  for  acquiring 
scientific  Instruction,  he  presented  himself  In  1819  at  the  exami- 
nation for  admission  to  the  staff-corps  (etat-major),  and  obtained 
a  lieutenancy  He  now  devoted  himself  with  astonishing  ardor 
to  mathematics,  chemistry,  natural  history,  technology,  and  even 
political  economy.  He  was  an  enthusiast  In  music  and  other  fine 
arts;  and  be  habitually  pratlced  as  an  amusement,  while  deeply 
studying  In  theory,  all  sorts  of  athleUc  sports,  Including  swim 
mine  and  fencing.  He  became  captain  in  the  engineers  in  1827, 
but  left  the  service  altogether  in  the  following  year.  His  natu- 
rally feeble  constitution,  farther  weakened  by  excessive  devotion 
i  to  study,  broke  down  finally  In  1832.  A  relapse  of  scarlatina  led 
i  to  brain  fever,  from  which  he  bad  but  partially  recovered  when 
he  fell  a  victim  to  cholera.  Thus  died,  at  the  early  age  of  thirty- 
six,  one  of  the  most  profound  and  original  thinkers  who  have 
I  ever  devoted  themselves  to  science.  The  work  named  above  was 
the  only  one  he  published.  Though  of  itself  sufficient  to  put 
him  in  the  very  foremost  rank,  it  contains  only  a  fragment  of  sadl 
Carnot's  discoveries.  Fortunately  his  manuscripts  have  been  pre- 
served, and  extracts  from  them  have  been  appended  by  his 
brother  to  a  reprint  (1878)  of  the  Puiuanre  Motrice.  These  show 
that  he  had  not  only  realised  for  himself  the  true  nature  of  heat, 
but  had  noted  down  for  trial  many  of  the  best  modern  methods 
of  finding  lis  mechanical  equivalent,  such  as  those  of  Joule  with 
the  perforated  piston  and  with  the  internal  friction  of  water  and 
mercury.  W.  Thomson's  experiment  with  a  current  of  gas  forced 
through  a  porous  plug  Is  also  given.  One  sentence  of  extract, 
however,  must  suffice,  and  it  Is  astonishing  to  think  that  It  *«< 
written  over  sixty  years  ago.     "  On  peut  done  poser  en  those 

!:enerale  que  la  puissance  motrice  est  en  quantite  invariable  dans 
a  nature,  quelle  n  est  jamais,  a  proprement  parler.  ni  prod  trite, 
ni  detrulte.  A  la  verit*,  elle  change  de  forme,  e'est-a-dire  qu'elle 
prodult  tantAt  un  g 
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by  ita  founders,  but  will  employ  for  each  step  what 
appears  to  be  most  easily  intelligible  to  the  general 
reader.  And  we  will  arrange  the  steps  in  such  an 
order  that  the  necessity  for  each  may  be  distinctly 
visible  before  we  take  it. 

1.  General  Notions.— The  conversion  of  mechanical 
work  into  heat  can  always  be  effected  completely.  In 
fact,  friction,  without  which  even  statical  results  would 
be  all  but  unrealizable  in  practical  life,  interferes  to  a 
marked  extent  in  almost  every  problem  of  kinetics, — 
and  work  done  against  friction  is  (as  a  rule)  converted 
into  heat  But  the  conversion  of  heat  into  work  can 
be  effected  only  in  part,  usually  in  very  small  part. 
Thus  heat  is  regarded  as  the  lower  or  lees  useful  of 
these  forms  of  energy,  and  when  part  of  it  is  elevated 
in  rank  by  conversion  into  work  the  remainder  sinks 
Btill  lower  in  the  scale  of  usefulness  than  before. 

There  are  but  two  processes  known  to  us  for  the 
conversion  of  heat  into  work,  viz.,  that  adopted  in 
heat-engines,  where  the  changes  of  volume  of  the 
"  working  substance  "  are  employed,  and  that  of  elec- 
tromagnetic engines  driven  by  thermoelectric  currents 
(see  ELECTRicrrr,  vol.  viii.  p.  90).  To  the  latter  we 
will  not  again  refer.  And  for  simplicity  we  will  sup- 
pose the  working  substance  to  be  fluid,  so  as  to  have 
the  same  pressure  throughout,  or,  if  it  be  solid,  to  be 
isotropic,  and  to  be  subject  only  to  hydrostatic  press- 
ure, or  to  tension  uniform  in  all  directions  and  the 
same  from  point  to  point 

The  state  of  unit  mass  of  such  a  substance  is  known 
by  experiment  to  be  fully  determined  when  its  vol- 
ume and  pressure  are  given,  even  if  (as  in  the  case 
of  ice  in  presence  of  water,  or  of  water  in  presence 
of  steam)  part  of  it  is  in  one  molecular  state  and  part 
in  another.  But,  the  state  being  determinate,  so  must 
be  the  temperature,  and  also  the  amount  of  energy 
which  the  substance  contains.  This  consideration  is 
insisted  on  by  Carnot  as  the  foundation  of  his  investi- 
gations. In  other  words,  before  we  are  entitled  to 
reason  upon  the  relation  between  the  heat  supplied  to 
and  the  work  done  by  the  working  substance,  Carnot 
says  we  must  bring  that  substance,  by  means  of  a 
cycle  of  operations,  back  to  precisely  its  primitive  state 
as  regards  volume,  temperature,  and  molecular  condi- 
tion. 

2.  Watt'*  Diagram. — Watt's  indicator-diagram  (see 
Steam-Engine)  enables  us  to  represent  our  operations 
graphically.  ForifOM 
(Fig.  1)  represent  the 
volume,  at  any  instant, 
of  the  unit  mass  of 
working  substance,  MP 
ita  pressure,  the  point 
P  is  determinate  and 
corresponds  to  a  definite 
temperature,  definite 
energy,  etc  If  the 
points  of  any  curve,  as 
PP',  in  the  diagram 
represent  the  successive  states  through  which  the 
working  substance  is  made  to  pass,  the  work  done  is 
(foe  cit. )  represented  by  the  area  MPP'M'.  Hence,  a 
cycle  of  operations,  whose  essential  nature  is  to  bring 
the  working  substance  back  to  ita  primitive  state,  is 
necessarily  represented  by  a  clotted  boundary,  such  as 
PP'Q'Q.  in  the  diagram.  The  area  enclosed  is  the 
excess  of  the  work  done  by  the  working  substance 
over  that  spent  on  it  during  the  cycle.  [This  is  posi- 
tive if  the  closed  path  be  described  clockwise,  as  indi- 
cated by  the  arrow-heads.] 

3.  Carnot' $  Cycle.— Fur  a  reason  which  will  imme- 
diately appear,  Carnot  limited  the  operations  in  his 
cycle  to  two  kinds  employed  alternately  during  the 
expansion  and  during  the  compression  of  the  work- 
ing substance.  The  first  of  these  involves  change  of 
volume  at  constant  temperature;  the  second,  change 
of  volume  without  direct  Ion  or  gain  of  heat.  [In  his 
hypothetical  engine  the  substance  was  supposed  to  be 
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in  contact  with  a  body  kept  at  constant  temperature, 
or  to  be  entirely  surrounded  by  non-couducting 
materials.  J  The  corresponding  curves  in  the  diagram 
are  called  isothermal*,  or  lines  of  equal  temperatare, 
and  adiabatic  lines  respectively.  We  may  consider 
these  as  having  been  found,  for  any  particular  work- 
ing substance,  by  the  direct  use  of  Watt's  indicator. 
It  is  easy  to  see  that  one,  and  only  one,  of  each  of 
these  kinds  of  lines  can  be  found  for  an  assigned 
initial  state  of  the  working  substance;  also  that, 
because  in  expansion  at  constant  temperature  heat 
must  be  constantly  supplied,  the  pressure  will  fall  off 
less  rapidly  than  it  does  in  adiabatic  expansion.  Thus 
in  the  diagram  the  adiabatic  lines  PO,  FQ'cut  the 
lines  of  equal  temperature  IT'.  QQ'  downwards  and 
to  the  right  Thus  the  boundary  of  the  area  PPQ'Q 
does  not  cross  itself.  To  determine  the  behavior  of 
the  engine  we  have  therefore  only  to  find  how  much 
heat  is  taken  in  along  IT '  and  how  much  is  given  out 
in  Q'Q.  Their  difference  is  equivalent  to  the  work 
expressed  by  the  area  PP'Q'Q. 

4.  Carnot' t  Principle  of  Reversibility. — It  will  be 
observed  that  each  operation  of  this  cycle  is  strictly 
reversible;  for  instance,  to  take  the  working  substance 
along  the  path  I "  I '  we  should  have  to  spend  on  it 
step  by  step  as  much  work  as  it  gave  out  in  passing 
along  PP',  and  we  should  thus  restore  to  the  source 
of  heat  exactly  the  amount  of  heat  which  the  working 
substance  took  from  it  during  the  expansion.  In  the 
case  of  the  adiabatics  the  work  spent  during  compres- 
sion is  the  same  as  that  done  during  the  corresponding 
expansion,  and  there  is  no  question  of  loss  or  gain  of 
heat  directly. 

If,  however,  a  transfer  of  heat  between  the  working 
substance  and  its  surroundings  have  taken  place  on 
account  of  a  finite  difference  of  temperature,  it  is 
dear  that  such  an  operation  is  not  reversible.  Strictly 
speaking,  isothermal  expansion  or  contraction  is  unat- 
tamable  in  practice,  but  it  is  (without  limit)  more 
closely  approximated  to  as  the  operation  is  more 
slowly  performed.  The  adiabatic  condition,  on  the 
other  hand,  is  more  closely  approximated  to  in  prac- 
tice the  more  swiftly  the  operation  is  performed.  We 
have  an  excellent  instance  of  this  in  the  compression 
and  dilatation  of  air  caused  by  the  propagation  of  a 
sound-wave. 

And  now  we  have  Carnot' s  invaluable  proposition, 
a  reversible  heat-engine  is  a  perfect  engine, — perfect, 
that  is,  in  the  sense  that  no  other  heat-engine  can  be 
superior  to  it  Before  giving  the  proof,  let  us  see  the 
immense  consequences  of  this  proposition.  Reversi- 
bility is  the  sole  test  of  perfection  ;  so  that  all  heat- 
engines,  whatever  be  the  working  substance,  provided 
only  they  be  reversible,  convert  into  work  (under  gives 
circumstances)  the  same  fraction  of  the  heat  supplied 
to  them.  The  only  circumstances  involved  are  the 
temperatures  of  the  source  and  condenser.  Thus  we 
are  furnished  with  a  general  principle  on  which  U> 
reason  about  transformation  of  heat,  altogether  inde- 
pendently of  the  properties  of  any  particular  substance. 

The  proof,  as  Carnot  gave  it  on  the  hypothesis  of 
the  materiality  of  heat  is  ex  absurdo.  It  is  as  follows. 
Suppose  a  heat-engine  A  to  be  capable  of  giving  more 
work  from  a  given  amount  of  heat  than  is  a  reversible 
engine  B,  the  temperatures  of  source  and  condenser 
being  the  same  for  each.  Use  the  two  as  a  compound 
engine,  A  working  direct  and  B  reversed.  By  hypoth- 
esis B  requires  to  be  furnished  with  part  only  of  the 
work  given  by  A  to  be  able  to  restore  to  the  source  the 
heat  abstracted  by  A,  and  thus  at  every  complete  stroke 
of  the  compound  engine  the  source  has  its  heat  restored 
to  it  while  a  certain  amount  of  external  work  has  been 
done.   This  would  be  the  Perpettai.  Motion  [q.v.). 

5.  The  Basis  of  tlie  Second  Law  of  Thermodynam- 
ic*.— Carnot* s  reasoning,  just  given,  is  based  on  the 
hypothesis  that  heat  (or  caloric)  is  indestructible,  and 
that  (under  certain  conditions)  it  does  work  in  being 
let  down  from  a  higher  to  a  lower  temperature,  just 
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as  does  water  when  falling  to  a  lower  level.  It  is 
clear  from  several  expressions  in  his  work  that  Carnot 
was  not  at  all  satisfied  with  this  view,  even  in  1824, 
and  we  have  seen  that  he  soon  afterwards  reached  the 
true  theory.  But  it  is  also  clear  that  such  an  assump- 
tion somewhat  simplifies  the  reasoning,  for  in  his 
hypothetical  heat-engine  all  the  heat  which  leaves  the 
boiler  goes  to  the  condenser,  and  vice  versa  in  the 
reversed  working.  The  precise  point  of  Carnot 'a  in- 
vestigation where  the  supposed  indestructibility  of 
beat  introduces  error  is  when,  after  virtually  saying 
compress  from  Q '  to  a  state  Q  determined  by  the  con- 
dition that  the  beat  given  out  shall  be  exactly  equal  to 
that  taken  in  during  the  expansion  from  P  to  I '  ,  he 
assumes  that,  on  farther  compressing  adiabatically  to 
the  original  volume,  the  point  P  will  be  reached  and 
the  cycle  completed.  J.  Thomson,  in  1849,  rectified 
this  by  putting  it  in  tbe  true  form :  compress  from 
Q'  to  a  state  O,  such  that  subsequent  adiabatie  com- 
pression will  ultimately  lead  to  the  state  P. 

We  have  now  to  consider  that,  if  an  engine  (whether 
simple  or  compound)  does  work  at  all  by  means  of  heat, 
las  heat  necessarily  reaches  the  condenser  than  left  the 
boiler.  Hence,  if  there  be  two  engines  A  and  B  as 
l«fore,  and  the  joint  system  be  worked  in  such  a  way 
that  B  constantly  restores  to  the  source  tbe  heat 
taken  from  it  by  A,  we  can  account  for  the  excess  of 
work  done  by  A  over  that  spent  on  B  solely  by  sup- 
posing that  B  takes  more  heat  from  the  condenser  than 
AgivestoiL  Such  a  compound  engine  would  trans- 
form into  work  heat  taken  solely  from  the  condenser. 
And  the  work  so  obtained  might  be  employed  on  B.  so 
as  to  make  it  convey  heat  to  the  source  while  farther 
cooling  the  condenser. 

Clausios,  in  1850,  sought  to  complete  the  proof  by 
the  simple  statement  that  "  this  contradicts  the  usual 
behavior  of  heat,  which  always  tends  to  pass  from 
warmer  bodies  to  colder."  Some  years  later  he  em- 
ployed the  axiom,  "it  is  impossible  for  a  self-acting 
machine,  unaided  by  any  external  agency,  to  convey 
beat  from  one  body  to  another  at  a  nigner  tempera- 
tare."  W.  Thomson,  in  1851,  employed  the  axiom, 
"it  is  impossible,  by  means  of  inanimate  material 
leency,  to  derive  mechanical  effect  from  any  portion 
of  matter  by  cooling  it  below  the  temperature  of  tbe 
coldest  of  the  surrounding  objects. ' 1  But  he  was  care- 
ful to  supplement  this  by  further  statements  of  an 
eitremely  guarded  character.  And  rightly  so,  for 
Clerk-Maxwell  has  pointed  out  that  such  axioms  are, 
w  it  were,  only  accidentally  correct,  and  that  the  true 
basis  of  the  second  law  of  thermodynamics  lies  in  the 
extreme  small ness  and  enormous  number  of  the  par- 
ticles of  matter,  and  in  consequence  the  steadiness  of 
their  average  behavior.  Had  we  the  means  of  dealing 
with  the  particles  individually,  we  could  develop  on 
the  Urge  scale  what  takes  place  continually  on  a  very 
minute  scale  in  every  mass  of  gas, — the  occasional,  but 
ephemeral,  aggregation  of  warmer  particles  in  one 
small  region  and  of  colder  in  another. 

6-  The  Laws  of  Thermodynamics. — I.  When  equal 
quantities  of  mechanical  effect  are  produced  by  any 
means  whatever  from  purely  thermal  sources,  or  lost 
in  purely  thermal  effects,  equal  quantities  of  heat  are 
pot  oat  of  existence,  or  are  generated.  [To  this  we 
may  add,  after  Joule,  that  in  the  latitude  of  Man- 
chester 772  foot-pounds  of  work  are  capable  of  raising 
the  temperature  of  a  pound  of  water  from  50°  F.  to 
S1°F.  This  corresponds  to  1390  foot-pounds  per  centi- 
grade degree,  and  in  metrical  units  to  425  kilogramme- 
metres  per  calorie  (see  Heat).] 

IL  If  an  engine  be  such  that,  when  it  is  worked 
backwards,  the  physical  and  mechanical  agencies  in 
every  part  of  its  motions  are  all  reversed,  it  produces 
u  much  mechanical  effect  as  can  be  produced  by  any 
thermodynamic  engine,  with  the  same  temperatures 
of  source  and  refrigerator,  from  a  given  quantity  of 
heat. 

7.  AUolute  Temperature.— We  have  seen  that  the 
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fraction  of  the  heat  supplied  to  it  which  a  reversible 
engine  can  convert  into  work  depends  only  on  the  tem- 
peratures of  the  boiler  and  of  the  condenser.  On  this 
result  of  Carnot's  Sir  W.  Thomson  ba*<ed  his  absolute 
definition  of  temperature.  It  is  clear  that  a  certain 
freedom  of  choice  is  left,  and  Thomson  endeavored  to 
preserve  as  close  an  agreement  as  possible  between  the 
new  scale  and  that  of  the  air  thermometer.  _  Thus  the 
definition  ultimately  fixed  on,  after  exhaustive  experi- 
ments, runs:  "The  temperatures  of  two  bodies  are 
proportional  to  the  quantities  of  heat  respectively 
taken  in  and  given  out  in  localities  at  one  temperature 
and  at  the  other  respectively,  by  a  material  system 
subjected  to  a  complete  cycle  ot  perfectly  reversible 
thermodynamic  operations,  and  not  allowed  to  part 
with  or  take  in  neat  at  any  other  temperature ;  or, 
the  absolute  values  of  two  temperatures  are  to  one 
another  in  the  proportion  of  the  heat  taken  in  to  the 
heat  rejected  in  a  perfect  thermodynamic  engine,  work- 
ing with  a  source  and  refrigerator  at  the  higher  and 
lower  of  the  temperatures  respectively."  1  If  we  now 
refer  again  to  Fig.  1.  we  see  that,  t  and  t'  being  the 
absolute  temperatures  corresponding  to  PP'  and  QQ', 
and  H .  H '  the  amounts  of  heat  taken  in  during  the 
operation  PP  and  given  out  during  the  operation  Q'Q 
respectively,  we  have 

H/c  =  H'/«', 

whatever  be  the  values  of  /  and  tf.  Also,  if  heat  be 
measured  in  terms  of  work,  we  have 

H  —  H'  =  area  PP'Q'Q. 
Thus  with  a  reversible  engine  working  between  tem- 
peratures t  and  tf  the  fraction  of  the  heat  supplied 
which  is  converted  into  work  is  (<  —  tf)\t. 

It  is  now  evident  that  we  can  construct  Watt's  dia- 
gram in  such  a  way  that  the  lines  of  equal  temperature 
and  the  adiabatics  may  together  intercept  a  series  of 
equal  areas.   Thus  let  PP'  (Fig.  2)  be  the  isothermal  **, 


FlO.2. 

and  on  it  so  take  points  P'  P",  P"' etc,  that,  as  the 
working  substance  passes  from  P  toP',  P'  to  P",  etc, 
t  units  of  heat  (the  unit  being  of  any  assigned  value) 
shall  in  each  case  be  taken  in.  Let  QQ  ,  BR',  etc, 
be  other  isothermals,  so  drawn  that  the  successive 
areas  PQ',  QR',  etc,  between  any  two  selected 
adiabatics,  may  be  eoual.  Then,  as  it  is  clear  that 
all  the  successive  areas  between  each  one  pair  of  isother- 
mals are  equal  (each  representing  the  area  t-t'),  it 
follows  that  all  the  quadrilateral  areas  in  the  figure 
are  equal. 

It  is  now  clear  that  the  area  included  between  PP' 
and  the  two  adiabatics  PQR.  PQ'R'  is  essentially 
finite,  being  numerically  equal  to  t.  Thus  the  tem- 
perature for  each  isothermal  is  represented  by  the 
corresponding  area.  This  is  indicated  in  the  cut  by 
the  introduction  of  an  arbitrary  line  SS',  supposed  to 
be  the  isothermal  of  absolute  sero.  The  lower  parts 
of  the  adiabatics  also  are  unknown,  so  that  we  may 


draw  them  as  we  please,  subject  to  the  condition  that 
the  entire  areas  PS',  P'S",  P"S"',  etc,  shall  all  be 
equal.  To  find,  on  the  absolute  scale,  the  numerical 
values  of  two  definite  temperatures,  such  as  the  usually 
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employed  freezing  and  boiling  point*  of  water,  we  must 
therefore  find  their  ratio  (that  of  the  heat  taken  and 
the  heat  rejected  by  a  reversible  engine  working  be- 
tween these  temperatures),  and  attign  the  number  of 
degrees  in  the  interval. 

Thomson  and  Joule  experimentally  showed  that  this 
ratio  is  about  1.365.  Hence,  if  we  assume  (as  in  the 
centigrade  scale)  100  degrees  as  the  range,  the  tem- 
peratures in  question  are  274  and  374  nearly.  A  full 
discussion  of  this  most  important  matter  will  be  found 
under  Heat. 

8.  Entropy.— Just  as  the  lines  PP',  OQ',  etc.,  are 
characterised  by  constant  temperature  along  each,  so 
we  figure  to  ourselves  a  quantity  which  is  characteristic 
of  each  adiabatic  line,— being  constant  along  it.  The 
equation  of  last  section  at  once  points  out  such  a 
quantity.  If  we  write  *  for  its  value  along  PQ,  f  for 
P'Q',  we  may  define  thus 

From  the  statements  as  to  the  equality  of  the  areas  in 
Fig.  2  the  reader  will  see  at  once  that  the  area  bounded 
by  t,  f,  is  (f-f)(*'—  We  are  concerned 
only  with  the  change*  of  not  with  its  actual  magni- 
tude, so  that  any  one  adiabatic  may  be  chosen  as  that 
for  which  a  7=  0. 

9.  The.  Dissipation  of  Energy. — In  the  before-cited 
article  Eneroy  (vol.  viii.  p.  187)  this  part  of  the  sub- 
ject has  already  been  treated.  Since  that  article  was 
written  Sir  William  Thomson  has  introduced  the  term 
thermodynamic  motivity  to  signify  "  the  possession 
the  waste  of  which  is  called  dissipation."  We  speak 
of  a  distribution  of  heat  in  a  body  or  system  of  bodies 
as  having  motivity,  and  we  may  regard  it  from  with- 
out or  from  within  the  system. 

In  the  first  case  it  expresses  the  amount  of  work 
which  can  be  obtained  by  means  of  perfect  engines 
employed  to  reduce  the  whole  system  to  some  definite 
temperature,  that,  say,  of  the  surrounding  medium. 
In  the  second  case  the  system  is  regarded  as  self-con- 
tained, its  hotter  parts  acting  as  sources,  and  its  colder 
parts  as  condensers  for  the  perfect  engine. 

As  an  instance  of  internal  motivity  we  may  take  the 
case  of  a  system  consisting  of  two  equal  portions  of 
the  same  substance  at  different  temperatures,  say  a 
pound  of  boiling  water  and  a  pound  of  ice-cold  water. 
If  we  neglect  the  (small)  change  of  specific  heat  with 
temperature,  it  is  found  that,  when  tbe  internal  mo- 
tivity of  the  system  is  exhausted,  the  temperature  is 
about  46°  C,  being  the  centigrade  temperature  cor- 
responding to  the  geometrical  mean  of  the  original 
absolute  temperatures  of  the  parts.  Had  the  parts 
been  simply  mixed  so  as  to  dissipate  the  internal 
Motivity.  the  resulting  temperature  would  have  been 
50°  C.  Thus  the  work  gained  (i.e.,  the  original  inter- 
nal motivity)  is  the  equivalent  of  the  heat  which 
would  raise  two  pounds  of  water  from  46°  C-  to  50°  C. 
[115°  F.  to  122° T.J. 

As  an  instance  of  motivity  regarded  from  without 
we  may  take  the  simple  case  of  the  working  substance 
in  I  2,  on  the  hypothesis  that  there  is  an  assigned 
lower  temperature  limit.  As  there  is  no  supply  of 
heat,  it  is  clear  that  the  maximum  of  work  will  be 
obtained  by  allowing  the  substance  to  expand  adiabati- 
cally  till  its  temperature  sinks  to  the  assigned  limit 

ThuB  if  P  (Fig.  3)  be  its  given  position  on  Watt's 
diagram,  PQ  the  adiabatic 
through  P,  and  P'O  the 
isothermal  of  the  Tower 
temperature  limit,  Q  is 
determinate,  and  the  mo- 
tivity is  the  area  PQNM. 
If,  again,  we  wish  to  find 
the  motivity  when  the  in- 
itial and  final  states  P  and 
I1'  are  given,  with  the 
condition  that  the  tem- 
perature is  not  to  fall  below  that  of  the  state 
the  problem  is  reduced  to  finding  the  course  PP'for! 


which  the  area  PPM'M  is  greatest.  As  no  heat  it 
supplied,  the  course  cannot  rise  above  the  adiabatic 
PQ  ,  and  by  hypothesis  it  cannot  fall  below  the  isother- 
mal P'Q, — hence  it  must  be  the  broken  line  PQr". 
Thus,  under  the  circumstances  stated,  the  motivity 
is  represented  by  the  area  MPQPM'.  If  any  other 
lawful  course,  such  as  PP,  be  taken,  there  is  an  un- 
necessary waste  of  motivity  represented  by  the  ana 
PQP'. 

10.  Elementary  Thermodynamic  Relation*. — From  what  pre- 
cedes it  is  clear  that,  when  the  state  of  unit  mus  of  tin 
working  substance  is  friven  by  a  point  in  tbe  diagram,  an 
isothermal  and  an  adiabatic  can  be  drawn  through  that 
point,  and  thus  f  and  (  are  determinate  for  each  particular 
substance  when  p  and  r  are  given.  Thus  any  two  of  tot 
four  Quantities  p,  e,  t,  •  may  be  regarded  ma  functions  of 
the  other  two,  chosen  as  independent  variables.  The  chug? 
of  energy  from  one  state  to  another  can,  of  course,  be  ex- 
pressed as  in  $  9,  above.    Thus  putting  E  for  the  energy. 


dV=td4-pdv 


(1) 


if  *  and  »  be  chosen  as  independent  variables,  and  if  heat 
be  measured,  as  above,  in  units  of  work.  This  equation 
expresses,  in  symbols,  the  two  laws  of  thermodynamics. 
For  it  states  that  the  gain  of  energy  is  the  excess  of  tie 
beat  supplied  over  the  work  done,  which  is  an  expression 
of  the  first  law.    And  it  expresses  the  heat  supplied  at  the 


beat  supplied  over  the  work  done,  which  is  an  expression 
of  the  first  law.  And  it  expresses  the  heat  supplied  as  the 
product  of  the  absolute  temperature  by  the  gain  of  entropy, 
which  is  a  statement  of  the  second  law  in  terms  of  Thom- 
son's mode  of  measuring  absolute  temperature. 
But  we  now  have  two  equations  in 


from  these  we 


Equating 

tlon 


have  two  expressions  for  the 

OS)" 

we  are  led  to  the 

(£)--(»■ 


P', 


the  differential  coefficients  being  again  partial. 

This  expresses  a  property  of  all  "  working  substances." 
defined  as  in  11.  To  state  it  in  words,  let  us  multiply  sad 
divide  the  right  hand  side  by  f,  and  it  then  reads : 

The  rate  at  which  the  temperature  falU  off  per  unit  meresse 
of  volume  in  adiabatic  expansion  it  equal  to  the  rate  at  which 
the  pressure  increases  per  dynamical  unit  of  heat  supplied  si 
constant  volume  multiplied  by  the  absolute  temperature. 

To  obtain  a  similar  result  with  0  and  t  as  independent 
variables,  we  have  only  to  subtract  from  both  sides  of  l 
the  complete  differential  d  (It),  so  that 

Proceeding  exactly  as  before,  we  find 

(2M5> 

in  words  this  result  runs  (when  both  sides  are  multiplied 

by  t): 

The.  rate  of  increase  of  pressure  vrith  temperature  at  const*  ! 
rvi/um/-  multrnlied  bu  the  absolute  temTterOture  is  eaual  to  the  rale 
at  which  heat  must  be  supplied  per  unit  increase  of  xatum*  to  her, 
the  temperature  constant. 

Very  slight  variations  of  the  process  just  given  obtain 
the  following  varieties  of  expression : 

(g)-(S)-(2)--G> 

which  are  to  be  interpreted  as  above. 

It.  Increase  of  Total  Energy  under  various  Omditiems.~Tht 
expression  (1)  of  {  10  may  be  put  in  various  forms,  each 
convenient  for  some  special  purpose.  We  give  one  exsmpl'-. 
as  sufficiently  showing  the  processes  employed.  Tbu*, 
suppose  we  wish  to  find  how  the  energy  of  the  working 
nubstance  varies  with  its  volume  when  the  temperatore  is 
kept  constant,  we  must  express  dE  In  terms  of  di 
Thus 

«-<2)*  ♦<*>-'*■ 

But  we  have,  by  }  10,  under  present  conditions 

(?,)-(£) 
(2)-(fi-» 
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» result  Mourned  in  a  previous  article  (Radiation,  vol.  zx. 
p. 

If  the  working  substance  have  the  property  (that  of  the 
K-caDed  "  ideal  "  perfect  gas) 

pt  —  Ht, 

«'  see  that,  for  it, 


0. 


The  energy  of  (unit  mass  of )  such  a  substance  thus  depends 
u;<in  its  temperature  alone. 

12.  >>«-><<-  Heat  of  a  Fluid. — Specific  heat  in  its  most  gen- 
eral acceptation  is  the  heat  required,  under  some  given 
condition,  to  raise  the  temperature  of  unit  mass  by  one 
degree.  Thus  it  is  the  heat  taken  in  while  the  working 
substance  paenee,  by  some  assigned  path,  from  one  isother- 
mal (  to  another  I  -f- 1 ;  and  this  may,  of  course,  have  as 
many  values  as  there  are  possible  pathB.  Usually,  bow- 
ever,  bat  two  of  these  paths  are  spoken  of,  and  these  are 
ur.cn  parailel  respectively  to  the  co-ordinate  axe*  in  Watt's 
diagram,  so  that  we  speak  of  the  specific  heat  at  constant 
volume  or  at  constant  pressure.  In  what  follows  these 
will  be  denoted  by  e  and  k  respectively. 

Take  v  and  p  for  the  independent  variables,  as  in  the 
diagram,  and  let*  be  the  specific  heat  corresponding  to  the 
condition 

/  (e,  p)  const. 

A  i  *fA 

^df  djdf 

Ad/ _dtdf 
do  dp  dp  dv 

This  expression  vanishes  if  /  and  *  vary  together,  in 
viiibatic  expansion,  and  becomes  infinite  if  /  and  f  vary 
toother,  is.,  in  isothermal  expansion ;  as  might  easily 
bsve  been  foreseen.  Otherwise  it  has  a  finite  value.  It 
is  usual,  however,  to  choose  *  and  t  as  independent  vari- 
ables, while  we  deal  analytically  (as  distinguished  from 
dkrrammatically)  with  the  subject.   From  this  point  of 

on  the  right  is.  by  definition,  oil ;  so  that 
(k-c)dt=t%tdt, 


while 


wh>ch  ia  a  perfectly  general  expression.  As  the  most  im- 
portant^cese,  let  / represent  the  pressure,  then  we  see,  by 

d*_dp( 


rfr 


»nd  the  formula  beeomes 

»  (£)'& 


1.1.  Propertice  of  an  Ideal  Subrtance  tchi 
R"jU  and  Charles. -Closely  approximate 
behavior  of  a  gas  such  as  air,  at  ortlina 


wbieh  ex 
the 


by 

pv=r*t, 

the  laws  of  Boyle 
of  last  section,  wo  have  at  once 

,R,/P 


which  foUowt  the  Lair*  of 
ideas  of  the  thermal 
ordinary  temperatures  and 
iming  the 


Thus,  by 


»  relation  given  originally  by  Carnot. 

Hence,  in  such  a  substance, 

,        dt  vd» 
d^  —  c j  +  (fc-e)  -• 

or  ♦  — #S  =  elogf  +  tfc  — e)log». 

In  terras  of  volume  and  prcHsure.  this  is 

♦  _^  =  clogp/B  r  tlogr, 

or 

the  equation  of  the  adiabatics  on  Watt's  diagram. 

is  (for  *  constant)  the  relation  between  p  and  t  in 
of  sound.  It  follows  from  the  theory  of 


)that  the  speed  of  sound  is 


where  t  is  the  temperature  of  the  undisturbed  air.  This 
expression  gives,  by  comparison  with  the  observed  speed  of 
souud,  a  very  accurate  determination  of  the  ratio  kje  in 
terms  of  B.  The  value  of  B  is  easily  obtained  by  experi- 
ment, and  we  have  just  seen  that  it  ia  equal  to  k —  c;  so 
that  *  and  c  can  be  found  for  air  with  great  accuracy  by  this 
process,— a  most  remarkable  instance  of  the  indirect  meas- 
urement of  a  quantity  (c)  whose  direct  determination  pre- 
sents very  formidable  difficulties. 

14.  Effect  of  Premtro  on  the  Meitino  or  Boiling  Point  of  a 
Quittance.— By  the  second  of  the  thermodynamic 
in  1 10,  above,  we  have 


so  that 


it  t 


(3fH»> 
(*)«■-(£)•♦ 


Bnt,  if  the  fraction  «  of  the  working  substance  be  In  one 
molecular  state  (say  liquid)  in  which  V«  is  the  volume  of 
unit  mass,  while  the  remainder  1  —  e  is  in  a  state  (solid) 
where  Vi  is  the  volume  of  unit  mass,  we  have  obviously 

e=eVs  +  (l  — e)Vj. 
Let  L  be  the  latent  beat  of  the  liquid,  then 
/s>\         fct>   L 

\dv)-t{Vr-  V,)d«-|(V,-  V,)- 
Alsq,  as  in  a  mixture  of  tbc  same  substance  in  two  differ- 
ent states,  the  pressure  remains  the  same  wbilo  the  volume 
changes  at  wins  tan  t  temperature,  we  have  dp/de=0,  so  that 
finally 


which  shows  how  the  temperature  is  altered  by  a 
change  of  pressure. 

In  the  case  of  ice  and  water,  Vi  is  greater  than  Ve,  so  the 
temperature  of  the  freezing-point  ia  Towered  by  increase  of 
pressure.  When  the  proper  numerical  values  of  Vi,  Vj,  and 
L  are  introduced,  it  is  found  that  the  freeslng-point  is  low- 
ered by  about  0.0074°  C.  for  each  additional  atmosphere. 

When  water  and  steam  are  in  equilibrium,  we  have  Vs 
much  greater  than  Vi,  so  that  the  boiling-point  (as  is  well 
known)  is  raised  by  pressure.  The  same  happens,  and  for 
the  name  reason,  with  the  melting-point,  in  the  case  of  bodies 
which  expand  in  the  act  of  melting,  such  as  beeswax,  paraffin, 
cast-iron,  and  lava.  Such  bodies  may  therefore  be  kept 
solid  by  sufficient  pressure,  even  at  temperatures  far  above 
their  ordinary  melting  points. 

This  is,  in  a  slightly  altered  form,  the  reasoning  of  James 
Thomson,  alluded  to  above  as  one  of  the  first  striking  ap- 
plications of  Carnot's  methods  made  after  his  work  was 
recalled  to  notice. 

16.  Effect  of  Prtttwrt  on  Maximum  Density  Point  of  Water.— 
One  of  the  most  singular  properties  of  water  at  atmospheric 
pressure  is  that  it  has  its  maximum  density  at  4°C.  [38°  F.]. 
Another,  first  pointed  out  by  Canton  in  1764,  it  that  its  com- 
pressibility (per  atmosphere)  is  greater  at  low  than  at  ordi- 
nary temperatures.— being,  according  to  bis  mi 
0.000.049  st  34°  F.,  and  only  0.000.044  at  64°  F. 
to  see  (though  it  appears  to  have  been  first  pointed  out  by 
Puachl  in  1875)  that  the  second  of  these  properties  involves 
the  levering  of  the  maximum  density  point  by  increase  of 
pressure.  To  calculate  the  numerical  amount  of  this  effect, 
note  that  the  expansibility,  like  all  other  thermal  proper- 
ties, maybe  expressed  as  a  function  of  any  two  of  the  quan- 
tities p,v,i,* ;  say  in  the  present  case  p  and  i.  Then  we 
have  for  the  expansibility 


Also  the . 


j  possibility  may  be  expressed  as 


The  relation  between  small  simultaneous  increments  of 
pressure  and  temperature,  which  are  such  as  to  leave  the 
expansibility  unchanged,  is  thus 


dt/  \dp 
the  expansibility  is  xero  at  the 


Now 

point,  for  which  therefore  this 
equations  above  give 


(£)*-* 

maximum  density 
n  holds.   But  the 
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144,000 


1  + 


Thus  we  have 

rial 


(2)- 


~72j000  n<mrly '  and  from  Canton's 
lit  above  Btated  we  gather  that  (roughly 

1.8 

-  0.000,005  —  =  —  0.000,000,3 ; 

from  which  the  formula  gives  —  0.02°  C.  nearly  for  the 
change  of  the  maximum  density  point  due  to  one  additional 
atmosphere. 

Recent  investigations,  carried  out  by  direct  as  well  as  by 
indirect  methods,  seem  to  agree  in  showing  that  the  true 
Talue  is  somewhat  less  than  this,  via.,  about  —  0.018°  C. ; 
so  that  water  has  its  maximum  density  at  0°  C.  when  sub- 
jected to  about  223  atmospheres.  Thus,  taking  account  of 
the  result  of  {  14  above,  we  find  that  the  maximum  density 
point  coincides  with  the  freezing-point  at  —  2.8°  C.  under 
an  additional  pressure  of  about  377  atmospheres,  or  (say)  2.5 
tons  weight  per  square  inch. 

16.  Moiivity  and  Entropy,  DUtipatum  of  Energy— The  mo- 
tivity  of  the  quantity  H  of  heat,  in  a  body  at  temperature 
<,» 

H(l  — 

where  fa  is  the  lowest  available  temperature. 
The  entropy  is  expressed  simply  as 

H/t, 

being  independent  of  any  limit  of  temperature. 

If  the  heat  pass,  by  conduction,  to  a  bodyof  temperature 
('(less  than  t,  but  greater  than  y,  the  change  of  motivity 
(i.e.,  the  dissipation  of  energy)  is 


which  is  of  course  lots ;  while  the  corresponding  change  of 
entropy  is  the  gain 

»(H> 

The  numerical  values  of  these  quantities  differ  by  the 
factor  (o,  so  that,  if  we  could  have  a  condenser  at  absolute 
sere,  there  could  be  no  dissipation  of  energy.  But  we  see 
that  Clausius's  statement  that  the  entropy  of  the  universe 
tends  to  a  maximum  is  practically  merely  another  way  of 
expressing  Thomson's  earlier  theory  of  the  dissipation  of 
energy. 

When  heat  is  exchanged  among  a  number  of  bodies,  part 
of  it  being  transformed  by  heat 
obtainable  (U.,  the  motlvity)  is 

X(H)-t,S(H/l). 
The  work  obtained,  however,  is  simply 

*(H). 

Thus  the  waste,  or  amount  needlessly  dissipated,  is 

—  t,t(H/i). 

This  must  be  essentially  a  positive  quantity,  except  in  the 
i  when  perfect  engines  have  been  employed  in  all  the 
In  that  case  (unless  indeed  the  unattainable 
t,  — 0  were  fulfilled) 

X(H/«)-0, 

which  is  the  general  expression  of  reversibility. 

17.  Work*  on  the  Rubjtct. — Carnot'a  work  has,  as  we  have 
seen,  been  reprinted.  The  scattered  papers  of  Rankiue, 
Thomson,  and  Clausius  have  also  been  issued  in  collected 
forma  So  have  the  experimental  papers  of  Joule  The 
special  treatises  on  Thermod yrurm ice  are  very  numerous  ;  but 
that  of  Clerk-Maxwell  (Theory  of  Heat),  though  in  some 
respects  rather  formidable  to  a  beginner,  is  as  yet  far  supe- 
rior to  any  of  its  rivals.  (p.  q.  t.) 

THERMOELECTRICITY.  See  Electricity,  vol. 
viii.  p.  88  *o.   

THERMOMETER,  an  instrument  for  detecting  and 
measuring  differences  in  temperature.  The  name  is 
usually  restricted  to  instruments  adapted  for  use  at 
moderate  temperatures  ;  those  for  measuring  high  tem- 
peratures are  termed  pyrometers  (see  Pyrometer). 
Thermometry  has  been  treated  theoretically  under 
Heat  (see  vol.  xi.  p.  498  tq. ).    It  here  remains  to 


trace  the  history  of  thermometer*,  and  to  describe  the 
principal  forms  in  UBe. 

Huitnry, — The  honor  of  inventing  the  thermometer 
has  been  given  to  several  natural  philosophers  of  the 
16th  century ;  the  claims  of  Robert  Fludd 
are  more  tangible  than  those  of  Drebbel 
and  Santorio,  but  the  instrument  invented 
by  Galileo  before  159?  seems  best  entitled 
to  be  considered  the  precursor  of  accurate 
thermometers.  All  the  early  instruments 
were  air  thermosoopes,  and,  until  the  va- 
riations of  atmospheric  pressure  were  dis- 
covered, their  use  was  only  deceptive 
Galileo's  thermometer  (Fig.  1)  consisted 
of  a  glass  bulb  containing  air,  terminat- 
ing below  in  a  long  glass  tube  which 
dipped  into  a  vessel  containing  a  colored 
fluid.  The  variations  of  volume  of  the 
enclosed  air  caused  the  fluid  to  fall  or  rise 
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in  the  tube,  to  which  an  arbitrary  scale 
was  attached.    The  great  step  in  advance 
of  inventing  the  alcohol  thermometer  is 
also  due  to  Galileo,  but  the  date  (prob- 
ably 1611  or  1612)  is  not  precisely  known. 
Hi  uteri  certainly  had  alcohol  thermome- 
ters made  before  1647,  and  they  are  referred  to  as 
familiarly  known  in  the  oldest  memoirs  of  the  Aci- 
demia del  Cimento  0667).    In  form  they 
f\      resembled  those  now  in  use  ;  they  had  large 
c        spherical  (or,  occasionally,  cylindrical  or  hel- 
ical) bulbs,  and  the  degrees  intended  to  rep- 
resent thousandths  of  the  volume  of  the  res- 
ervoir were  marked  with  beads  of  enamel 
fused  on  to  the  stem  (Fig.  2).    All  the  Flor- 
entine instruments  were  graduated  in  the 
same  way,  but  the  scale  was  arbitrary,  and 
the  recorded  readings  were  accordingly  sup- 
posed for  a  long  time  to  be  useless.    In  1829 
the  fortunate  discovery  by  Antinori  of  a 
number  of  those  early  Florentine  thermome- 
ters enabled  their  scale  to  be  ascertained  and 
translated  into  known  degrees.   The  tem- 
perature of  melting  ice  was  marked  by  them 
as  13.5,  while  50  corresponded  with  55*  C. 
No  means  of  comparing  observations  made 
by  thermometers  of  different  manufacture 
existed  until  certain  6xed  points  of  universal 
accessibility  were  discovered.    The  thermal 
conditions  of  freezing  water  were  studied 
with  great  care,  but  natural  congelation  was 
generally  supposed  to  take  place  at  variable 
temperatures,  until  Fahrenheit  proved  that, 
however  much  water  could  be  cooled  down  without 
freezing,  the  temperature  when  ice  began  to  form  was 
always  the  same.    Hooke,  in  1665  (muroqraphia,  p. 
38),  describes  the  manufacture  and  graduation  of  com- 
parable spirit  thermometers  with  the  freezing  point 
of  water  as  the  zero  of  their  scales,  and  he  evidently 
recognised  it  as  fixed.    Halley  in  1693  stated  that  the 
temperature  of  boiling  water  i«  constant,  and  this 
was  again  proved  by  Amontons  in  1702.    In  1694 
Renaldeni  of  Padua  proposed  to  graduate  thermome- 
ters by  taking  as  standards  of  temperature  mixtures 
of  definite  volumes  of  ice-cold  and  boiling  water.  This 
method,  although  theoretically  admirable  (see  Heat. 
vol.  xi.  p.  499),  is  defective  in  practice.    Seven  years 
later  Newton  proposed  anonymously  (Phil.  Tra**.. 
1701,  voL  xxii.  p.  824)  a  thermometer  scale  on  which 
the  temperature  of  freezing  water  was  0°,  and  that  of 
t  he  blood  of  a  healthy  man  12°.    Continuing  the  grad- 
uation of  a  linseed-oil  thermometer  above  this  point, 
he  found  that  water  boiled  at  34°.    Fahrenheit  in  1714 
took  as  fixed  points  the  temperature  of  the  human 
body  and  that  of  a  mixture  of  ice  and  sal  ammoniac 
or  common  salt.    In  1721  he  made  a  mercury  ther- 
mometer according  to  Halley's  suggestion  of  1693,  ami 
by  means  of  it  he  proved  the  dependence  of  the  boil- 
ing point  on  pressure.    It  was  not  until  after  Fahren- 
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that  the  freezing  and  boiling  point*  of 
water  were  universally  accepted  as  fixed  points  on  the 
thermometric  scale.  The  thermometer  has  remained 
unchanged  in  its  main  features  since  the  middle  of  the 
18th  century.  Mercury  has  been  found  the  most  con- 
venient fluid  for  ordinary  use,  in  spite  of  the  advan- 
tages (Heat,  vol.  xi.  p.  500  tq.)  presented  by  lighter 
ud  more  volatile  liquids.  Graduation  of  thermome- 
ters, by  marking  off  volumes  of  the  stem  equal  to  a 
given  fraction  of  the  capacity  of  the  bulb,  although 
reintroduced  by  Reaumur  in  1730,  has  now  been  en- 
urely  discontinued. 

The  idea  of  a  self-registering  thermometer  early  pre- 
sented itself.  Many  forms  were  devised  by  natural 
philosophers  and  instrument-makers.  That  of  Sixe, 
in  1782,  a  precursor  of  which,  dating  from  the  17th 
century,  is  preserved  amongst  the  instruments  of  the 
FWeutine  Academy,  was  the  most  successful. 

SniUt.—  The  absolute  zero  of  temperature  is  the 
logical  beginning  of  a  thermometric  scale,  but  some 
point  easy  of  reference  is  desirable,  and  this  is  found 
in  the  temperature  at  which  ice  melts  and  water 
freezes.  The  second  accepted  fixed  point  is  that  at 
which  distilled  water  boils  under  the  "pressure  of  760 
millimetres  (29.92  in.)  of  mercury.  For  the  division 
of  the  space  between  the  two  fixed  points  into  degrees 
of  convenient  length  only  three  of  the  innumerable 
methods  proposed  have  survived,  and  one  of  these, 
the  centigrade,  is  rapidly  becoming  universal.  The 
oldest  system,  that  of  Fahrenheit,  dates  from  1724. 
It  is  used  for  meteorological  purposes,  and  popularly, 
in  Great  Britain,  the  British  colonies,  and  the  United 
States.  The  freezing  point  is  marked  32°  and  the 
boiling  point  of  water  212°.  At  first  Fahrenheit  em> 
ployed  a  scale  of  180  degrees ;  the  zero  was  placed  at 
'  temperate"  (9°C);  90°  at  "blood-heat,"  the  point 
to  which  the  alcohol  rose  when  the  thermometer  was 
placed  under  the  arm  of  a  healthy  man :  and  —  90°  at 
the  temperature  of  a  mixture  of  ioe  ana  salt,  then  be- 
lieved to  be  the  greatest  possible  cold  In  1714  Fahr- 
enheit changed  his  scale  at  the  suggestion  of  the  Dan- 
ish astronomer  Roomer,  placed  0  at  his  "absolute 
zero,"  and  divided  the  space  between  that  and  the 
warmth  of  the  human  body  into  24  degrees.  The 
freezing  point  of  water  thus  became  8°.  For  con- 
venience, these  long  degrees  were  divided  into  quar- 
tets, which  were  afterwards  termed  degrees  ;  thus  the 
freezing  point  became  32°  and  blood-heat  96°.  A  mer- 
cury thermometer  graduated  in  this  way,  with  divisions 
of  equal  length  continued  above  blood-heat,  registered 
212°  in  bulling  water.  Thus  the  Fahrenheit  scale 
came  from  a  duodecimal  reckoning. 

De  Lisle,  in  1724,  introduced  a  scale  in  which  the 
boiling  point  of  water  was  marked  0°  and  the  tem- 

B'rature  of  the  cellars  of  the  Paris  Observatory  100°. 
e  afterwards  adopted  the  freezing  point  of  water  as 
his  upper  fixed  point,  and  called  it  160°.  This  scale 
was  used  for  many  years  in  Russia,  but  is  now  obsolete. 

In  1730  Reaumur  made  alcohol  thermometers 
with  their  zero  at  the  freezing  point  of  water,  and 
degrees  of  one-thousandth  of  the  volume  of  the 
bum.  On  some  of  these  the  boiling  point  of  water 
was  80° ;  but  the  instruments  were  defective  in  princi- 
ple and  very  unequal  in  their  indications.  Deluc  intro- 
duced mercury  thermometers  graduated  from  0°  in  melt- 
ing ice  to  80°  in  boiling  water,  and  these,  with  Reau- 
mur's name  attached,  are  in  use  for  popular  purposes 
in  (Jermany,  Holland,  and  other  parts  of  the  Continent. 

Celsius  adopted  a  centesimal  scale  in  1742.  The 
boiling  point  was  marked  0°  and  the  freezing  point 
of  water  100°.  Linnseus  introduced  the  mode  of 
reckoning  from  0°  in  melting  ice  to  100°  in  boiling 
water,  which  is  now  known  as  the  centigrade,  and  is 
used  universally  in  laboratories,  and  in  all  except 
English -speaking  countries  for  every  scientific  purpose. 

Fahrenheit's  scale  is  convenient  for  meteorological 
work  on  account  of  its  short  degrees,  admitting  of 
in  reading  and 


tng,  and  on  account  of  its  low  zero,  which  makes  it  pos- 
sible in  temperate  climates  to  dispense  with  negative 
quantities.  On  the  other  hand,  the  centigrade  scale  is 
on  the  whole  so  convenient,  its  use  is  so  nearly  univer- 
sal, and  the  advantage  of  a  uniform  system  is  so  great 
that  it  must  ultimately  be  adopted  for  all  purpose*. 1 

Air  Thermometer. — Under  constant  pressure  garni  ex-' 
pand  equally  for  equal  increments  of  heat  Hence,  when 
an  air  thermometer  is  graduated  between  two  fixed  poinU, 
the  graduation  may  be  continued  above  and  below  these 
points  in  degrees  of  the  name  length  ;  and  any  number  of 
air  thermometers  so  made  will  agree  amongst  themselves 
at  every  temperature.  The  principle  of  air  thermometers 
is  treated  of  in  Heat  (hi  $up.),  and 
forms  are  described  in  that  article 
The  air  thermometer  is  I 
to  which  all  other  thermometers  are  referred. 

Alcohol  Thermometer.— Alcohol,  the  first  liquid  used 
for  thermometric  purpose*,  possesses  numerous  advantages, 
and  on  account  of  its  low  freeaing  point  it  is  always  used 
for  observations  in  polar  regions.  Alcohol  thermometers 
are  graduated  by  fixing  the  freezing  point  in  melting  ice 
and  by  comparison  with  a  mercury  or  air  thermometer  at 
several  higher  am' 


and  exam  pi 
:le  and  in  1 


es  of  special 


temperatures.  Recently  low- 
temperature  thermometers  have  been  verified  at  Kew  in 
melting  mercury  at  the  temperature  of  —  40.  The  law  of 
expansion  of  alcohol  In  glass  at  low  temperatures  is  not 
known  with  such  precision  as  to  make  the  minimum  in- 
dications of  Arctic  expeditions  entirely  trustworthy.  The 
graduation  of  ordinary  minimum  alcohol  thermometers 
used  for  meteorological  purposes  >•  effected  by  comparison 
with  mercury  standards,  and  their  indications,  so  far  as 
this  source  of  uncertainty  is  concerned,  may  consequently 
be  relied  on. 

Mercury  in  Glass  Thermometer.  —  The  simplest 
form  is  the  Weight  Thermometer,  a  large  glass  bulb  terminat- 
ing fn  a  capillary  tube,  and  rilled  with  a  known  weight  of 
mercury  at  0°  C.  The  weight  of  mercury  that  escapes  when 
the  apparatus  is  heated  to  100°  is  determined,  and  the  tem- 
perature of  any  enclosure  is  then  ascertained  by  placing  in 
it  the  thermometer  filled  at  zero,  and  weighing  the  liquid 
that  runs  out.  Thermometers  on  this  principle  were  used 
by  Begnault  in  bis  celebrated  researches  on  steam. 

Standard  Thermometer*.— The  tube  is  sometimes  made  with 
elliptical  bore  to  ensure  visibility  of  the  mercury  column, 
but  it  is  usually  circular  in  section.  The  internal  diameter 
must  be  as  nearly  as  possible  uniform.  This  is  tested  by  a 
preliminary  calibration  in  which  a  short  thread  of  mercury 
is  measured  in  different  parts  of  the  tube.  The  length  of 
stem  and  the  range  of  the  thermometer  having  been  de- 
cided upon,  the  size  of  the  bulb  is  calculated  from  the 
known  expansibility  of  mercury  and  the  section  of  the  bore. 
The  bulb  is  made  as  nearly  as  possible  the  required  size, 
either  by  blowing  it  from  a  tube  or  preferably  by  forming 
it  of  a  glass  cylinder,  and  attached  to  the  stem.  The  bulb 
is  usually  cylindrical  in  form  and  it  must  be  uniform  in 
thickness.  The  utmost  care  requires  to  be  exercised  to 
keep  the  bnlb  and  stem  dry  and  clean  and  to  fill  them  with 
pure  mercury  recently  distilled.  The  mercury  is  boiled  in 
the  thermometer  for  some  time  to  drive  out  all  traces  of  air 
and  moisture,  and  the  point  of  the  stem  is  sealed  off.  If 
the  thermometer  is  not  intended  to  measure  temperatures 
up  to  the  boiling  point  of  mercury,  an  expansion  should  be 
made  at  the  top  of  the  tube  to  prevent  bursting  from  acci- 
dental overheating.  Under  Heat  (vol.  xi.  pp.  BOO  and  501) 
the  changes  of  volume  which  thermometer  bulbs  undergo 
in  cooling  and  for  a  long  time  afterwards  are  discussed. 
The  process  of  annealing  by  heating  to  a  temperature  ex- 
ceeding 400°  C.  [or  753°  F.]  for  some  hours  as  originally  pro- 
posed by  Person,1  or  in  vapor  of  mercury  for  several  days 
as  recently  practiced  at  Kew,  renders  the  thermometer 
much  less  liable  to  suffer  change  of  zero  by  the  lapse  of  time 
or  by  heating  to  anv  lower  temperature.  All  instruments 
of  precision  should  be  treated  in  this  way,  or  kept  for 


1  The  process  of  converting  readings  of  any  one  of  the  three 
existing  scales  Into  those  of  any  other  is  a  simple  matter  of  pro- 
portion. They  stand  in  the  ratio  of  80  : 100  : 180  (32  being  sub- 
tracted from  Fahrenheit  temperatures  before  the  calculation  Is 
made,  and  added  to  the  result  when  conTertlng  from  Reaumur 
or  centigrade  Into  Fahrenheit).  An  easy  rule  for  changing  ccntl- 
«rarte  reading*  Into  Fahrenheit  mentally  Is— multiply  the  centi- 
grade temperature  by  2,  subtract  one-tenth  of  the  product,  and 
add  ■  :  e.g.,  10°  C.  —  30  —  2  +-32  —  60°  F.  These  rules  are  only 
to  be  applied  to  thermometers  made  with  all  modern  precautions. 
When  the  boiling  point  was  determined  by  immersing  the  bulb 
of  the  thermometer  in  boiling  water  or  In  steam  at  any  pressure 
other  than  TOO  mm.  appropriate  corrections  have  to  be  applied. 
For  a  detailed  historical  account,  see  Kenou.  -  HUrtoire  du  Ther- 
■  Soe.  Mel.  de  France,  1»76. 
xU.,  1844.  p.  1314. 
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oral  years  after  they  have  been  filled  and  sealed  before 
they  are  graduated. 

Tho  first  fixed  point  on  the  scale  is  marked  at  the  place 
where  the  mercury  stands  when  the  thermometer  is  buried 
in  melting  ice  from  which  the  water  is  allowed  to  drain 
away,  the  second  at  the  place  where  the  mercury  stands 
when  the  thermometer  is  immersed  in  steam  of  water  boil- 
ing freely  under  the  pressure  of  760  mm.  (29.92  inches)  of 
mercury  corrected  to  0°  C.  The  space  between  these  may 
be  graduated  either  in  arbitrary  equidistant  divisions,  as 
it  is  best  to  do  in  delicate  instruments,  or  in  degrees  of  any 
scale.  Each  degree  centigrade  is  j4D  of  the  volume  of  the 
tube  between  the  frcesing  and  boiling  points;  if  the  tube 
is  quite  uniform  in  bore  the  degrees  will  be  of  equal  length 
ana  may  be  marked  off  correctly  by  a  dividing  engine.  If 
the  preliminary  calibration  showed  the  tube  to  vary  in 
diameter,  the  degree  marks  are  often  adjusted  to  correspond 
to  intervals  of  equal  volume.  It  is  better  in  all  cases, 
whether  degrees  or  arbitrary  divisions  are  adopted,  to  have 
them  of  equal  length  and  correct  the  reading*  by  the  calibra- 
tion curve.  The  scale  may  be  continued  above  and  beneath 
the  fixed  points  in  degrees  or  divisions  of  the  same  length. 

Calibration  consists  in  measuring  the  internal  volume  of 
the  thermometer  tube  by  means  of  a  thread  of  mercury 
detached  from  the  main  column.  There  are  several  ways 
of  doing  this,  for  particulars  of  which  reference  may  be 
made  to  the  British  Association  Report  on  the  subject  (1882, 
pp.  145-204),  where  references  to  original  memoirs  are 
given.  The  best  and  simplest  is  Gay  Lussac's  "  step  by 
step"  method. 

The  most  recent  and  approved  processes  of  manufactur- 
ing, testing,  and  uning  standard  thermometers  of  great  deli- 
r  and  high  precision  are  described  by  Ouillaume  in  his 
i  Thermometriques  "  ( Traeaux  tt  Memoiret  du  Bureau 
dst  Poidi  tt  Me*ure$,  v.,  1886) ;  <  for  additional 
information  the  work  of  Pickering  cited  below  may  also  be 
consulted. 

Comparison  of  Thermometer*.— k*  the  apparent  expansion 
of  mercury  in  glass  from  —39°  to  100°  C*  is  very  nearly 
proportional  to  the  amount  of  heat  imparted  to  it,  a  ther- 
mometer made  and  divided  as  indicated  above  is  a  natural 
standard.  But  the  apparent  expansion  with  different  kinds 
of  glass  differs  (see  Heat,  vol.  xi.  pp.  503-1) » 
at  the  fixed  pointB  or  nei 
different  construction  will 
lutely  among  themselves  or  with  the  air 
Bosscha*  states  that  at  50°  C.  the  mercury 
shows  an  error  of  0.5°,  other  experimenters  place  it  as  high 
as  1°,  but  Mascart  found  it  to  amount  only  to  0.06°.»  For 
purposes  of  ordinary  experiment  thermometers  are  com- 
pared at  several  temperatures  with  some  staudard  instru- 
ment of  known  value— that  of  the  Kew  observatory  for 
Great  Britain,— and  all  results  are  stated  in  terms  of  the 
standard.  The  methods  of  comparison  at  Kew  are  described 
by  Welsh  (Proe,  R.  8.,  vi.  181)  and  Whipple  {Phil.  Mag.  [5J, 
xxi.,  1886,  p.  27). 

The  reading  of  thermometers  is  greatly  facilitated  by  the 
process  of  enamelling  the  back,  and  still  more  by  that  of 
entirely  surrounding  the  instrument  with  enamel  except 
over  a  narrow  strip  through  which  the  mercury  is  seen* 
Tho  enamel  must  not  be  allowed  to  encroach  on  the  bulb, 
for  that  would  endanger  the  homogeneity  and  strength  of 
the  glass. 

Thermometer*  Employed  fob  Special  Purposes.— 
Physical  and  Chemical  Work.— For  all  purposes  of  minute 
accuracy  where  thermometers  are  applicable  standard  in- 
struments must  be  employed.  They  must  be  used  in  one 
position  only.  The  stem  is  usually  engraved  with  an  arbi- 
trary scale  of  equal  divisions,  the  total  range  not  exceeding 
15°  C,  and  readings  are  made  by  a  cathetometer  at  some 
distance.  The  use  of  an  intermediate  bulb,  first  recom- 
mended by  Person,  enables  the  fixed  poiuts  to  1)0  observed 
ou  instruments  of  very  short  range.  Results  of  great  accu- 
racy, certainly  to  0.005°  C,  may  be  obtained  in  this  way  for 
comparative  purposes  if  sufficient  care  be  taken ;  but  the 
greater  the  sensitiveness  of  a  thermometer  the  more  diffi- 
cult is  it  to  obtain  a  series  of  concordant  readings  (Heat, 
vol.  xi.  p.  501).  Pickering1  uses  thermometers  of  extreme 
sensitiveness,  in  which,  by  conveying  the  excess  of  mercury 
into  an  expansion  at  the  top  of  the  stem,  he  secures  that 
the  same  part  of  the  short  arbitrary-  scale  is  used  for  every 
ias  to  be  measured.    In  physical  re- 


>  Abstract  by  Ouillaume  In  the  Seance*  At  la  Soe. 
Phynque,  1888,  p,  219. 
I  Ayrton  and  Perry,  Phil.  Mag.  [5].  xxli.  1888,  p.  825. 
1  See  also  KmfTU,  Ompltt  Rendu*.  lev.,  898. 

•  Comutet  Rendu*,  lxlx.  875.  Bee  note  by  Regnsult,  ibid.,  879. 

•  Hertholot,  Mtoanique  tlttnioue,  L  158. 

•  Whipple.  Hrit.  Atme.  Report*.  1885,  p.  937. 
I  Phil.  Mao.  (5],  xxl..  1886,  p.  331 ;  xxfii..  1887.  pp. 
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searches  thermoelectric  junctions  are  more  often  used  than 
thermometers  for  measuring  very  small  differences  of  tem- 
perature. 

For  ordinary  work  in  a  chemical  or  physical  laboratory 
thermometers  are  used  which  can  be  read  easily  to  one-tenth 
of  a  degree  centigrade,  aud  have  a  range  from  0°  to  100°, or 
in  some  cases  to  350°  C.  They  are  always  either  engr»v«d 
on  the  stem  or  graduated  on  an  included  scale  (see  Heat 
[vol.  xi.  pp.  503-4],  Figs.  4, 5),  and  are  not  mounted  on  frames 
of  any  kind.  It  is  not  necessary  to  calibrate  such  thermom- 
eters ;  but  they  should  be  compared  with  a  standard  at 
several  temperatures  and  frequently  verified  in  melting  ice 
and  steam  of  boiling  water. 

Ziucke's  chemical  thermometer  for  high  temperature  has 
a  scale  commencing  at  100°  C.    In  Geiasler's  nitrogen  ^et_ 


momcter  the  range  is  extended  by  raising  the  boiling 
of  the  included  mercury,  th 
filled  with  rarefied  nitrogen 


llmg  point 
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Meteorological. — The  thermometer  was  early  applied  to  the 
study  of  differences  of  climate,  and  this  is  still  one  of  its 
most  important  uses.  The  wet  and  dry  bulb  thermometer* 
placed  in  the  shade  give  the  temperature  and  humidity  (tea 
Hyobometby)  of  the  surrounding  air,  but  "shade"  and 
"surrounding air  "  require  to  be  defined.  Shade  is  intended 
to  exclude  rain  and  prevent  all  radiation ;  and  the  tor- 
rounding  air  is  that  of  the  atmosphere  in  the  neighborhood 
of  the  thermometer  outside  any  shelter  that  may  be  used. 
The  simplest  way  of  observing  is  to  hang  op  a  thermometer 
in  the  shadow  of  some  rather  distant  object  and  leave  it  until 
it  acquires  a  steady  temperature ;  but  this  method  hi*  been 
found  impracticable  and  does  not  give  very  exact  results. 

In  different  countries  different  patterns  of  thermometer 
shelter  are  employed  and  exposure  takes  place  at  a  different 
height  above  the  ground.  Results  so  obtained  cannot  be 
critically  compared,  and  the  relative  mean-temperature*  of 
the  atmosphere  in  different  countries  are  only  known  to 
within  one  or  two  degrees.  The  8tevenson  douMe-louvred 
screen  (see  vol.  xvi.  p.  120),  a  box  open  below,  provided 
with  a  solid  roof,  is  used  at  all  meteorological  station*  in 
Great  Britain.  It  is  placed  four  feet  from  the  ground,  and 
painted  white  outside  and  inside.  The  results  derived 
from  its  use  are  comparable,  because  the  conditions  in 
which  it  is  employed  are  the  same,  but  tho  _ 
duction  of  a  double  roof  would  greatly  add  to  1 
Exposure  outside  windows  or  in  wall  boxes  is  the  rule  is 
Austria.  In  France  the  Rcnou  screen  is  largely  used ;  it  is 
a^flat  roof  one  square  metro Jnwtent 

ground.  A  similar  roof,  but  of 
ployed  in  Australia,  in  combination  with  a  metal  1 
eter-box.  A  metallic  box,  constructed  of  double  looms 
with  an  air-apace  between,  finds  favor  In  Spain.  In  Rush* 
and  Switzerland  Wild's  shelter  is  extensively  employed. 
The  thermometers  arc  enclosed  in  a  case  composed  of  two 
or  three  concentric  xinc  cylinders  perforated  to  admit  sir, 
and  placed  11  feet  above  the  ground.  They  are  protected 
by  a  large  shelter  of  wood,  the  south  wall  and  roof  of  which 
are  double  and  made  of  solid  boards,  between  which  sir 
circulates;  the  east  and  west  sides  are  louvred,  and  the 
north  side  entirely  open.  A  simitar  shelter  is  used  in 
Canada,  to  cover  a  box  of  single  sheet-iron  louvres  in  which 
the  thermometers  are  placed  4i  feet  from  the  ground. 
Various  systems  of  exposure  were  authorised  in  the  United 
States  until  1885.  It  was  then  decided,  as  the  result  of 
experiments'  carried  on  for  nearly  two  years,  that  a  uni- 
form pattern  of  shelter  be  adopted  by  the  Signal  Service. 
It  Is  a  single-louvred  wooden  box,  3  feet  6  Inches  Ion?.  3 
feet  wide  and  high,  with  a  movable  bottom  and  a  double 
roof.  The  louvres  are  provided  with  an  upright  flange  on 
their  inner  side,  designed  to  keep  rain  from  the  thermom- 
eters. The  bottom  of  the  shelter  is  to  be  fixed  either  9 
feet  above  a  roof  or  16  feet  above  grass. 

All  these  screens  are  confessedly  imperfect,  although  most 
of  them  arc  well  adapted  for  the  climates  in  which  theysre 
used.  Numerous  comparisons  of  different  screens  with  each 
other  have  been  made*  but  In  some  cases  sufficient  preop- 
tions in  the  way  of  using  instruments  precisely  similar  »nd 
only  dissimilarly  situated  have  not  been  observed,  and  the 
results  are  uncertain.  A  critical  comparison  of  the  leading 
forms  of  thermometer  shelter  in  use  is  still  a  desideratum. 

The  sling  thermometer10  (tkermomitre  frond*),  a  small 

»  H.  A.  Hasen,  "  Thermometer  Exposure,"  Pro/.  Paper*  of  Signal 
Service,  No.  xviil..  1885.  „ 

•  Gsater.  Quart.  Weather  Report  for  187V  (1883).  Appendix  IL 
Wild.  MittheV.  der  nnturfortrh.  OetttUch.  in  Bern,  18*1. 108:  Mar- 
riott, Quart.  J.  Roy  Met  Soe..  1879.  v.  217  ;  Stow,  »..  18*2,  *i»  R 
Gill,  ib.,  1882.  vlil.  238  ;  Mswlcy.  ib.,  18M,  x.  1 :  Altken.  Proe.  M.S. 
E.,  1884,  xll.  881  ;  DIe«»on.  ib.,  1885,  xiil.  199;  Hasen  lor.  en\ 

M  The  drat  use  of  thin  Instrument  Is  usually  listed  to  have l 
by  Arago  <(R.rr«,  1858,  vlil.  p.  500),  but  f 
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thermometer  whirled  in  the  Air  at  the  end  of  a  string,  ia 
often  used  as  a  standard,  and  gives  more  correct  readings 
than  most  closed  screens.  All  open  screens  are  untrust- 
worthy. Aitkeu1  has  devised  a  series  of  thermometer  boxes 
ob  s  new  principle,  radiation  being  taken  advantage  of  to 
produce  a  constant  draught  over  the  thermometer  bulbs  by 
the  use  sf  a  long  black- 
ened chimney.  These 
rire  admirable  results. 
Very  small  and  bright 
objects  are  little  affected 
by  radiation :  hence  ther- 
mometers with  bulbs  of 
small  diameter  and  coat- 
ed with  a  bright  deposit 
of  gold  or  silver  have 
bran  naed  without 
screens.  The  air  tem- 
perature has  also  been 
calculated  by  means  of 
s  formula  from  the  read- 
ings of  two  similar  ther- 
mometers, the  bulbs  of 
which  are  unequally  af- 
fected bj- radiation.  Some 
form  of  aling  thermome- 
ter should  al waya  be  used 
for  observstions  at  sea ; 
the  Board  of  Trad  e  screen 
generally  employed  ia 


thoroughly  objection- 
able, and  can 


only  give 
ad  results 
sise  of  great 
on  ^he  part 

As  a  rule, 

era  for  meteorological 
i  are  made  with 
,  although 
reservoirs 

Attken'aTbermom.eter8creen 

uniformity  in 
hoo,  the  bulbs 

nae.  constructed  of  one  kind  of  glass, 
perfectly  uniform.  Better-class  instrument*  have  the  bulb 
dear  of  the  frame,  and  the  stem  attached  to  a  slab  of  metal, 
of  porcelain,  or  of  glass  backed  by  wood ;  but  sometimes 
they  are  simply  fixed  to  a  boxwood  scale.  In  all  cases  they 
•hoold  be  graduated  on  the  stem,  and  compared  with  a 
itandard,  but  in  view  of  the  uncertainty  of  the  methoda  of 
thermometer  exposure  great  delicacy  ia  undesirable. 

The  influence  of  height  on  thermometers  for  ascertaining 
the  temperature  of  the  air  has  been  investigated  with  some- 
what conflicting  results;*  the  disparity  is  at  least  partly 
ao«  to  the  use  of  dissimilar  instruments. 

Reguterima  Thermometer*.— Rutherford's  maximum,  in- 
vented before  1790,*  was  an  ordinary  mercury  thermometer 
placed  horizontally;  the  column  pushed  before  it  a  small 
steel  index,  which  was  left  at  the  highest  point  reached. 
It  ia  little  used  now.  The  maximum  thermometers  in 
common  use  for  meteorological  purposes  are  Negretti  A 
Zambra's  and  Phillips's.  The  former  is  a  modified  outflow 
thermometer.  It  is  made  with  a  constriction  in  the  tube 
near  the  bulb,  past  which  the  mercury  easily 
eipanda,  but  cannot  return  when  the  tempera- 
ture falls,  as  the  column  breaks  at  the  narrowed 
point  when  the  fluid  in  the  bulb  begins  to  con- 
tract. The  thermometer  acta  horizontally,  but 
Everett  devised  a  modification  which  is  hung 
wlb  uppermost,  and  the  mercury,  as  it  passes 
tea  constriction,  falls  down  and  stands  as  a  ool- 
omn  in  the  inverted  tube.  The  thermometer 
is  est  by  swinging  it.  Phillips's  maximum, 
claimed  also  by  Walferdin,  has  a  portion  of  the 
■arcory  thread  w  pa  rated  from  the  rest  by  a 
o  inn  te  bubble  or  air.  It  is  placed  horizontal!  y , 
and.  as  temperature  increases,  the  detached 
portion  of  mercury  is  pushed  forward  and  is 
aot  withdrawn  when  the  main  column  retreats 
toward  the  bulb  on  cooling.   It  is  set  for  a  n 
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lib  obaerrationa,  and 

"Oiijpo,  1796,  It.  p.  267) 


invented  it  (see 
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!  £oe.  i^/xii.  mo  ;  MM,  xtll.  199 ;  1886,  xlli 

■  Ciborne,  Qunrt.  J.  Rny  Met  Soc.,  188!,  Til.  10. 

■  Haatn,  lor.  cil.;  Wild  and  Cantonl  In  Report  _ 
to»rr,brlcaJ  Conference,  1874 ;  Symons,  Proc  R.  ~S.,  1883, 
HJ.^mond,  Proe.  R.  s.  F...  1W6-&. 
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I  tion  by  bringing  it  into  a  vertical  position  and  tapping  it 
slightly.  By  reducing  the  length  of  the  index  and  the 
bore  of  the  stem  this  thermometer  may  be  made  suitable 

I  for  use  in  any  position  without  altering  its  register.  Wal- 
ferdiu's  outflow  maximum  thermometer  is  a  modification 
of  that  of  Lord  Charles  Cavendish5  and  the  type  of  a 
number  of  similar  instrument*.  It  is  set  by  filling  the 
stem  entirely  with  mercury  from  a  lateral  chamber 
at  the  top  (Fig.  4).  The  instrument  is  placed  verti- 
cally, and  as  temperature  rises  mercury  overflows  into 
the  reservoir.  To  be  read,  the  thermometer  is  brought 
back  to  its  original  temperature,  then  the  number  of  degree 
spaces  left  vacant  at  the  top  of  the  tube  shows  the  excess 
of  maximum  temperature  above  that  at  the  time  of  setting. 

The  minimum  thermometer  in  most  frequent  use  is  that 
of  John  Rutherford,  invented  in  1790.  It  is  a  spirit  ther- 
mometer, preferably  filled  with  amy]  alcohol  to  reduce  risk 
of  distillation,  in  the  column  of  which  a  small  porcelain 
index  is  included.  The  instrument  is  hung  horizontally, 
and,  as  temperature  falls,  the  index  is  drawn  back  by  the 
surface  tension  of  the  fluid.  When  temperature  rises,  the 
liquid  flows  past  the  index  easily,  leaving  it  at  the  lowest 
point  attained.  Baudin  invented  a  modification  called  the 
thrrmomHrr  a  martrnu  in  1882;  it  acts  vertically,  the  index 
being  fixed  by  a  spring,  as  in  Sixe's  thermometer,  and  set 
by  a  long  glass  needle  included  in  the  stem,  which,  when 
the  instrument  is  inverted,  falls  on  the  index  and  drives  it 
to  the  surface  of  the  alcohol.  The  mercurial  minimum  of 
Casella  is  an  instrument  of  great  delicacy  and  beauty,  ex- 
tremely difficult  to  make,  and  requiring  careful  handling 
in  its  use.  A  side  tube  of  wide  bore  at  (Fig.  5)  is  joined  to 
the  stem  of  an  ordinary  mercurial  thermometer  near  the 
bulb.   This  tube  terminates  in  a  small  chamber  ab.  cut  off 


Kio.  5. 


by  a  perpendicular  glass  diaphragm  which  is  perforated  by 

• hole  of  greater  diameter  than  the  thermometer  stem. 
When  set,  the  mercury  in  the  stem  indicates  the  actual 
temperature,  and  the  chamber  is  empty.   On  the  principle 


247. 


of  Balfour  Stewart's  fluctuation  thermometer*  when  the 
instrument  ia  heated  the  mercury  remains  stationary  in 
the  stem  bnt  expands  into  the  chamber  ab.  When  cooled, 
the  mercury  passes  oat  of  the  chamber ;  when  this  is  empty, 
the  temperature  has  returned  to  that  at  which  the  instru- 
ment was  set,  the  surface  attraction  of  glass  and  mercury 
prevents  the  fluid  leaving  the  diaphragm  6,  and  all  subse- 
quent contraction  takes  place  from  the  stem.  The  position 
of  the  mercury  column  in  the  stem  marks  the  minimum 
temperature  since  last  setting.  The  instrument  is  set  by 
raising  the  bulb  end  and  allowing  all  the  mercury  to  flow 
from  the  chamber. 

Thermometers  which  record  the  actual  temperature  at 
any  required  time,  by  a  change  of  position  prodnoed  by  a 
clock  were  employed  by  Blackadder'  in  1836.  His  process 
was  complicated  and  uncertain.  Negretti  A  Zambia  have 
a  simpler  arrangement  that  works  well.  Several  of  their 
reversing  thermometers  (see  under  Deep-Sea  Thermomeiert) 
are  pivoted  on  a  frame,  and  held  upright  by  catches  which 
are  withdrawn  in  turn  at  definite  intervals  by  an  electri- 
cal arrangement  regulated  by  a  clock.  Each  instrument, 
when  it  reverses,  preserves  the  record  of  temperature  at 
that  moment  until  it  is  set  again. 

No  thoroughly  satisfactory  self-registering  maximum  or 
minimum  thermometer  has  yet  been  produced.  In  all  ex- 
isting forms  the  indications  are  liable  to  be  disturbed  by 
shaking.  Where  alcohol  is  the  fluid  used,  it  ia  apt  to  vol- 
atilize and  accumulate  at  the  top  of  the  tube,  so  registering 
a  much  lower  temperature  than  actually  occurs.  It  is  ex- 
tremely difficult  also  to  free  alcohol  thermometers  from 
air,  which  gradually  escapes  from  eolation  in  the  fluid  and 
renders  the  instrument  untrustworthy  or  even  useless. 

Radiation  Thrnnomrtrrt.  Tin-  intensity  ofsolar  radiation 
is  measured  by  the  pyrheliometer,  which  usually  consists 
of  a  body  heated  by  the  sun's  rays  and  a  thermometer  to 
measure  the  rise  of  temperature.  In  meteorology  radiation 
ia  measured  by  thermometers  simply  exposed  with 
blackened  bulbs.    Results  of  the  utmost  diversity  are 


»  Phil.  TVoim.,  L,  1757,  p.  arm.  Henry  Cavendish's  register  ther. 
mometer  is  on  another  principle  and  a  much  leas  practice] 
instrument  (see  Wilson  s  Lift  of  Oawenduh,  p.  477). 

•  Prne.  R  S..  will.  19ft. 
»  TVniu  R.  A  R,  1826,  x.  337,  440. 
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given  by  different  methods.  As  there  in  no  means  of  de- 
termining the  true  measure  of  radiation,  all  that  cau  be 
done  is  to  have  the  instruments  whose  indications  are  to 
be  compared  constructed  and  exposed  in  thu  same  way. 
The  usual  form,  as  suggested  by  Herschtl,  is  a  maximum 
thermometer  with  a  spherical  bulb  half  au  inch  in  diameter 
eeated  with  lamp-black  and  placed  in  the  centre  of  a  spheri- 
cal vessel  of  clear  glass,  21  inches  in  diameter,  and  exhausted 
of  air.  The  state  of  the  vacuum  may  be  shown  by  includ- 
ing a  small  mercurial  manometer,  or  a  radiometer,  or  by 
soldering  in  platiuum  electrodes  through  which  a  discharge 
can  be  made  in  the  interior.  It  is  not  essential  that  the 
vacuum  be  very  perfect;  some  observers  prefer  to  employ 
a  globe  filled  with  dry  air.  For  separate  instruments  to  he 
comparable,  Whipple1  and  Ferrel*  have  shown  that  the 
bulbs  must  be  truly  spherical,  of  equal  thickness  and  size  (a 
difference  of  8  per  cent,  in  diameter  produces  variations  of 
several  degrees),  blackened  sufficiently  to  absorb  all  radia- 
tion falling  on  them,  and  placed  accurately  in  the  centre  of 
perfectly  spherical  enclosures,  which  must  also  he  of  equal 
diameter.  The  stem  should  be  as  small  a*  possible  in  pro- 
to  the  bulb;  and  before  being  used  for  comparative 
all  radiation  thermometers  should  be  compared 
an  arbitrary  standard  by  daily  exposure  for  several 
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r  delicacy.  The  bulbs 
tively  to  the  bore,  and 
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Miller-Case] la  thermometers,  were  of  the  form  shown  is 
Fig.  &  The  tube  is  U-shaped,  the  bend  and  part  of  each  limb 
filled  with  mercury,  the  rest  of  the  tube,  tbe  bulb,  sod 
part  of  the  expansion  on  the  other 
side  with  alcohol.  A  steel  index, 
held  in  its  place  by  the  pressure  if 
a  hair,  is  immersed  in  the  spirit 
in  each  limb  above  the  mercery, 
which  pushes  one  or  other  before 
it  as  the  temperature  is  rising  or 
falling,  and  leaves  them  st  points 
denoting  the  highest  and  lowest 
temperatures  passed  through.  The 
indexes  are  set  by  a  mat-net. 
The  "Challenger"  thermometers, 
which  wore  not  graduated  cm  the 
stems,  were  secured  side  by  side 
with  porcelain  temperature  train 
to  vulcanite  frames  and  placed  in 
copper  cases  perforated  to  allow  s 
circulation  of  water.  Tait  investi- 
gated the  whole  subject  of  pressure 
corrections  after  the  return  of  the 
expedition, and  found  that  thehlrh 
result  obtained  by  a  previous  ex- 


very  largo  rela- 
to  expose,  a  great 


surface,  the  reservoir  being  often  helical,  lenticular,  annu 
lar,  spoon-shaped,  forked,  or  even  like  a  gridiron. 

Earth  Thermometer..-  Saussure  introduced  the   use  ol 


sluggish  thermometers  packed  in  non-conducting  material 
for  taking  the  temperature  of  tbe  soil  at  different  depths. 
Hymon's  earth  thermometer  on  this  principle  is  a  slow- 
action  Instrument  cased  in  felt,  and  is  lowered  by  a  chain 
Into  an  iron  tube  which  has  previously  been  sunk  to  the 
required  depth.  It  may  be  withdrawn  and  read  without 
changing  its  record.  The  underground  temperature  com- 
mittee of  the  British  Association  have  used  both  slow 
action  and  self-registering  thermometers  for  their  observa- 
tions in  mines  and  shafts.* 

Thermometers  with  very  long  stems,  which  can  b«  read 
shove  ground,  fitted  in  deep  borings  in  the  rock,  are  used 
at  the  observatories  of  Greenwich  and  Edinburgh  for 
investigating  earth  temperature.  Those  at  present  estab- 
lished at  the  Royal  Observatory,  Edinburgh,*  are  the  suc- 
cessors of  a  set  fixed  in  the  rock  in  1837,  and  broken  acci- 
dentally in  1876.  They  are  placed  with  their  bulbs  at 
depths  of  25,  12,  «,  3  feet  beneath  the  surface  respectively, 
and  one  has  Its  bulb  just  covered.  The  readings  of  the 
intermediate  thermometers  supply  data  for  correcting  thu 
long  columns  of  alcohol  iu  tho  deeper  ones  for  the  different 
temperatures  of  their  different  parts.  Allowance  may  bo 
made  for  this  effect  without  calculation  by  utilizing  the 
principle  applied  by  Sain te- Claire  Deville  to  pyrometers. 
A  second  stem,  similar  in  every  way  to  that  of  the  ther- 
mometer, nearly  filled  with  the  same  fluid,  but  hermetically 
sealed  at  the  lower  end,  is  fixed  beside  the  thermometer 
stem.  The  fluctuations  it  shows  are  d tic  solely  to  causes 
affecting  the  Stem  and  not  the  bulb  of  the  thermometer,  and 
they  are  eliminated  from  the  readings  of  the  latter  bv 
taking  account  only  of  the  difference  of  level  of  tho  fluid 
in  tbe  two  tubes. 

Deep-Sett  Thermometer*.  -  Tho  earliest  observations  of 
warmth  beneath  the  surface  were  made  by  raising  samples 
of  water  in  a  valved  Ikix  and  noting  the  temperature  when 
it  was  broughton  hoard.  Saussure,  in  addition  to  this,  used 
sluggish  thermometers,  which  he  left  immersed  for  several 
hours  before  reading.  His  latest  thermometer  for  sea-work 
was  filled  with  alcohol,  and  had  a  bulb  more  than  an  inch 
in  diameter,  which  was  imbedded  in  a  mass  of  wax  and 
enclosed  In  a  stout  wooden  case.  It  attained  the  temper- 
ature of  its  surroundings  very  slowly,  preserved  it  for  a 
long  time,  and  gave,  in  his  hands,  thoroughly  trustworthy 
results.  On  the  introduction  of  registering  thermometers 
these  were  used,  but  the  unsuspected  magnitude  of  the 
effect  of  pressure  at  great  depths  made  tbe  earlier  records 
entirely  misleading. 

A  modification  of  Sixe's  thermometer,  protected  from 
pressure  by  the  addition  of  an  outer  bulb  partially  filled 
with  a  liquid,  is  now  usual  ljr  employed  on  deep-sea  expedi 
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i  of  a  degree  Fahr.  per 
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the  water,  they  can  only  be  read  to  quarter 
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treme temperatures  through  which  they  haw. 
passed.  Buchanan  has  greatly  improved  th« 
instrument  by  reducing  tbe  bore  of  the  tube 
on  tbe  minimum  side,  which  is  that  most  fre- 
quently used,  thus  giving  long  degrees.  An 
arbitrary  scale  is  engraved  on  the  stem.*  His 
mercury  piesometer  is  affected  by  temperstsni 
and  by  pressure,  and  enables  the  actual  tem- 
perature at  any  known  depth  to  be  found. 

Aims  in  1845'  invented  a  very  ingenious 
arrangement  of  outflow  thermometers,  which 
were  inverted  by  a  weight  slipping  dowt 
tho  line,  and  registered  as  they  were  being 
d  rawn  up.  His  instruments  were  accurate,  but 
very  delicate  and  troublesome  to  iusa*e«. 
Within  the  last  few  years  Negretti  and  Zambrs 
have  patented  several  forms  of  modified  outflow 
Milometers.  The  first  instrument  of  the  kind 
was  complicated  and  unmanageable,  but  that 
now  before  tho  public  is  both  simple  and  con- 
venient. It  consists  of  a  mercury  thermometer 
with  a  cylindrical  bulb  and  a  stem  AC  (Fig.  7) 
of  wide  bore  terminating  in  a  small  pyriform 
aneurism.  The  stem  is  contracted  and  contorted 
just  above  the  bulb,  and  when  the  instrument 
u  turned  upside  down  tbe  mercury  column 
breaks  at  this  point  and  flows  down  into  the 
tube,  which  is  graduated  in  the  inverted  posi- 
tion. To  protect  it  from  pressure  the  thermom- 
eter is  hermetically  sealed  in  a  Straus;  glass 
tube,  tbe  portion  of  which  surrounding  the 
bulb  contains  a  quantity  of  mercury  secured  by 
7  a  ring  of  india-rubber  cement.  Wbenthether- 
Li  '  rnometer  is  msde  to  turn  over  at  any  depth  is 
B  water  of  any  temperature,  the  record  remsini 
nearly  unaltered,  and,  until  set  for  a  new  ob- 
servation, enables  tho  actual  temperature  st  the 
instant  of  reversal  to  be  ascertained  st  say 
subsequent  time  and  in  any  other  place.  V\* 
Thermometcrdvtjkcucd  column  standing  in  tbe  tube  chsngra 
(Inverted),  its  length  slightly  by  change  of  temperature. 

A  series  of  experiments  with  twelve  instru- 
ments has  shown  that  for  60°  F.  change  of  temperature 
there  is  a  difference  of  one  degree  in  the  reading  of  the 
inverted  thermometer.  Hence  a  correction  must  be  spplied 
In  all  cases  where  the  temperature  at  which  tbe  thermome- 
ter is  read  differs  more  than  a  few  degrees  from  that  st 
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wet,  the  temperature  by  which  it  should  be 
i  obviously  thst  given  by  the  wet-bulb  in  air.  In 
new  of  the  gTeat  range  of  temperature  experienced  in  deep- 
«  work  in  the  tropic.,  the  size  of  the  little  overflow  cell 
B,  which  prevent*  mercury  from  the  bulb  from  entering  the 

(•riMMd  wTth'safety  fo^sulh  purpose!  'The^egrettii 
and  Zambra  thermometer  acquires  the  temperature  of  its 
surroundings  very  rapidly  (two  or  three  minute* are  usually 
sufficient) ;  it  can  be  read  easily  to  tent  ha  of  a  degree  Fahr.; 
sod,  above  all,  it  ascertains  temperature  at  exact  points  of 
depth,  and  has  thus  revealed  layers  of  remarkably  varying 
temperature*  which  could  not  have  been  detected  by  the 
other  instruments  in  use. 

The  loaded  wooden  frame  originally 
in*  the  thermometer  is  unsatisfactory, 
Tewing  gear  actuated  by  the  revolution 
of  »  small  propeller  set  in  motion  by 
the  water  when  the  thermometer  is 
drawn  up  briskly,  is  not  to  be  trusted 
is  shallow  water  or  when  there  are 
rapid  currents.  When  the  pin  is  with- 
drawn the  thermometer  case  turns  over 
tod  is  clamped  by  a  side-spring  on  the 
frame.  Bung»  adopted  a  simpler  and 
letter  though  somewhat  clumsy  frame, 
in  which  the  thermometer  was  made  to 
tarn  by  slipping  a  weigbtdown  the  line. 
The  United  States  Fish  Commission  * 
employ  the  thermometer  in  a  frame 

adapted  for  use  on  a  wire  Ron  nil  ing  line,  •cSiJ.k  

MM  also  actuated  by  a  messenger,  but  H  ^fi~ 
the  thermometer  is  not  clamped  on  *" 
tarning  over.  The  Scottish  marine  sta- 
tion produced*  a  modification  of  Mag- 
BAfhi's  frame,  the  propeller  being  re- 
placed by  a  forked  lever  held  down  by 
s  spiral  spring  and  raised  when  the 
thermometer  is  to  he  reversed  by  the 
impact  of  a  Rung's  messenger  (Fig.  8). 
A  messenger  placed  on  the  line  below, 
and  bung  by  a  loop  to  the  upper  groove 
of  the  thermometer,  is  let  go  when  the 
thermometer  turns  and  reverses  an  other 
instrument  lower  down.  Instead  of  be- 
ing lashed  to  the  sounding  line  the  frame 
11  retained  by  a  ram's  horn  spiral  be- 
low and  damped  by  a  small  vice  at  the 
Vperend.  Buchanan  has  modified  and 
simplified  the  frame,  combining  Its 
mode  of  attachment  to  the  line  with  the 
American  method  of  reversing. 

Ksamayer*  has  attempted  to  use  a 
photographic  thermograph  for  deep-sea 
work,  the  light  being  supplied  by  a 
Gejssler  tnbe  excited  by  a  small  bat- 
tery. Siemens'*  electrical  thermometer 
h*s  also  been  experimented  with,7  but 
his  hardly  been  brought  to  a  practicable 
ttte,  and  the  same  may  be  said  for  the 
o»e  of  thermoelectric  junctions. 

Hyptometer. — The  boiliug-point  ther- 
mometer or  hypsometer  may  be  used  to 
oMsin  an  independent  measure  of  the 
pressure  of  the  atmosphere,  and  so  to 
determine  an  altitude  or  verify  an  ane- 
roid barometer.  It  consists  of  a  very 
delicate  mercury  thermometer  grad- 
uated only  for  20  or  25  degrees  Fahr. 
in  the  neighborhood  of  the  boil- 
>i(  point  of  water  and  divided  on  the 
•tem  into  tenths.  A  large  aneurism  on 
the  tube  a  little  above  the  bulb  should 
»llow  the  freezing  point  to  be  verified 
from  time  to  time  on  the  portion  of 
•'"'u  beneath  it.  The  thermometer  is 
hang  in  a  cylindrical  tin  vessel  in  which  water  is  boiled  by 
» spirit  lamp  placed  underneath.  The  bulb  must  be  raised 
'  oosiderably  above  the  level  of  the  water,  and  the  whole 
••tern  to  the  top  of  the  mercury  column  immersed  in  the 
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ters  were  applied  was  the  study  or  the  tee 
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of  a  fixed  point  in 
>ed  importance  now 
to  temperature  in  disease  has  led  to  the  production 
of  many  forms  of  clinical  thermometer.  The  large  in 
ments  intended  to  be  read  in  situ  are  now  entirely  i 
seded  by  small  maximum  self-registering  thermom 
Graduation  is  carried  to  one-fifth  of  a  degree,  and  the  usual 
range  is  about  25  degrees  Fahr.,— from  85°  or  90°  to  110°  or 
115°.  Olive-shaped  bulbs  have  been  nsed,  but  a  cylindrical 
form  is  most  common.  There  should  be  an  arrangement 
like  that  suggested  for  hypsometers  to  enable  the  freezing 
point  to  be  verified.  Casella'a  thermometer  on  Phillips's  sys- 
tem  has  a  small  expansion  on  the  stem,  followed  by  a  c 
traction,  to  prevent  the  index  following  the  rest  of 
mercury  into  the  bulb  when  the  instrument  is  not  in  l 
The  "half-minute  thermometer"  is  quick  in  action;  it 
has  a  bulb  of  very  small  diameter  and  an  extremely  fine 
bore,  the  mercury  thread  being  rendered  visible  by  Hicks's 
arraugement  of  a  lens-fronted  stem.  Immisch's  avitreous 
thermometer  is  recommended  for  clinical  use  on  account  of 
its  small  site, convenient  shape,  and  non-liability  to  get  out 
of  order. 

Thermometere  for  Terhuioal  Purpetes. — These  are  made  in 
'  an  infinite  variety  of  forms,  adapted  to  the  various  processes 
of  manufacture  and  industry.  The  scale  is  often  dispensed 
with  in  these  instruments,  a  movable  pointer  being  fixed  at 
the  point  at  which  the  mercury  is  to  be  kept.  Air  or  steam 
thermometers  (see  Pyrometer)  are  rapidly  superseding 
mercury  instruments  for  all  temperatures  above  the  boiling 
point  of  water.  The  cheap  German  paper-scale  thermome- 
ters are  largely  used,  fitted  in  wooden  cases,  as  dairy  ther- 
mometers, and  a  larger  size  for  brewing  purposes.  Alarm 
thermometers  are  often  employed,  in  which  electric  contact 
is  made  and  a  bell  rung  when  the  temperature  exceeds  or 
falls  short  of  a  certain  limit.  Thermostats  of  various  forms 
are  made  use  of,  in  which  a  thermometer,  by  the  position 
of  the  mercury  in  the  stem,  regulates  the  gas  supply  of  a 
burner  and  thus  the  heat  of  an  enclosure. 

Metallic  Thermometer*.  —  Thermometers  depending  on 
change  in  length  or  form  of  composite  metal  bars,  such  as 
(Brighton's  sinc-lron  bar  and  Breguet's  silver-gold-platinum 
spiral  (see  Pyrometer),  are  converted  into  registering  in- 
struments by  the  addition  of  two  light  pointers  pushed  for- 
ward by  the  index  needle  as  it  travels  round  the  graduated 
arc  to  either  side  and  left  at  their  extreme  points.  Jtir- 
gensen  in  1841  constructed  a  chronometer,  the  balance  wheel 
of  which  was  arranged  so  as  to  exaggerate  the  effects  of 
change  of  temperature  and  thus  to  affect  the  rate.  It  fur- 
nished a  very  close  approximation  to  the  mean  temperature 
between  the  intervals  of  rating,  and  was  approved  by  Arago 
for  use  in  observations.  Hermann  and  Pflater's  metallic 
thermometer*  is  probably  the  best  adapted  for  meteorological 
purposes,  and  has  given  satisfactory  results  at  the  Zurich 
observatory.  It  is  a  fiat  spiral  of  brass  and  steel,  which 
unrolls  and  coils  up  according  to  changes  of  temperature, 
moving  an  index  on  a  divided  horizontal  circle  and  marking 
the  maximum  and  minimum  by  light  pointers.  In  order 
to  secure  regular  results,  the  instrument  must  be  annealed 
by  heating  for  some  time  in  boiling  linseed  oil. 

Several  instruments  known  popularly  as  metallic  ther- 
mometers depend  on  a  different  principle,  that  of  the  change 
of  form  in  a  thin  metallic  enclosure 
containing  liquid.  Immisch's  avit- 
reous thermometer  (Fig.  9)  is  an 
example.  A  minute  Bourdon's  tube 
is  fixed  at  one  end,  and  the  other 
bears  on  the  short  arm  of  a  lever, 
the  long  arm  of  wh  ich  acts  by  a  rack 
on  the  pinion  forming  the  axis  of 
the  pointer.  It  is  only  one  inch  in 
diameter  and  extremely  accurate. 

Thermographt.— The  first  form  of 
thermograph,  due  to  Wheatstone, 
was  an  electrical  apimratus.  It  has 
recently  been  improved  by  Van 
Rysselberghe,  in  whose  hands  it  has 
assumed  the  following  form.  The 
thermometer  is  of  rather  wide  bore 
and  open  above.  At  intervals  of 
quarter  of  an  hour  a  wire  is  moved 
gradually  down  the  tube  by  a  clock 
the  mercury ;  an  electric  circuit  is  thus 
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completed,  and  causes  an  indentation  by  a  diamond  point 
which  moves  in  the  same  way  as  the  wire  down  a  rotating 
cylinder  covered  with  thin  sheet  copper  or  line.  The  metal 
sheet  is  renewed  at  each  revolution  of  the  cylinder,  aud  it 
is  sufficient  to  join  the  indented  points  with  a  graver  to 
have  a  plate  from  which  any  number  of  copies*  of  the  record 
may  be  printed.  Cripp'*  thermograph  words  hourly  on  a 
revolving  cylinder.  It  consists  essentially  of  a  mercury 
thermometer  coiled  into  a  flat  spiral  aud  suspended  on  a 
horizontal  axis.  Any  change  of  temperature  displaces 
the  centre  of  gravity  of  the  system,  aud  the  instrument 
rotates  through  au  arc,  moving  a  pencil  as  it  does  so.  A 
perfectly  continuous  record  is  produced  by  the  photographic 
thermograph.  Wet  and  dry  bulb  thermometers  are  so  ar- 
ranged that  a  beam  of  light  passes  through  an  air-speck, 
which  separates  part  of  the  mercury  thread,  or  through  the 
vacant  part  of  the  tube,  and  falls  on  a  rotating  cylinder 
covered  with  photographic  paper  on  which  it  traces  the 
curve  of  temperature  fluctuation.  This  apparatus  is  prob- 
ably the  most  perfect  of  its  kind.  In  Bowkett's  thermo- 
graph the  change  of  form  of  a  curved  tube  containing  oil 
moves  a  pencil  radially  over  a  card  turned  horizontally  by 
a  clock.  The  resulting  curve  is  referable  to  polar  instead 
of  rectangular  co-ordinates;  the  radius  measures  tempera- 
ture, the  angle  time.  Richard's  thermograph  is  also  actuated 
by  means  of  a  sealed  metallic  capsule  containing  fluid.  It 
draws  a  continuous  carve  in  Ink  on  a  revolving  drum  on 
which  one  sheet  lasts  for  seven  days.  This  instrument  is 
largely  employed  in  observatories  to  check  eye-observations, 
and  is  peculiarly  adapted  for  use  in  positions  to  which  ac- 
cess can  only  be  had  occasionally.  It  Is  made  in  many  forms, 
one  of  which  is  specially  adapted  for  marine  work,  the  sealed 
capsule  being  rolled  into  the  form  of  a  cylinder  and  exposed 
to  the  water  on  both  surfaces.  (H.  B-  M .) 

TH^ROIGNE  DE  MfiRICOURT,  Anne  Joseph 
(1762^-1817),  was  born  at  Marcourt  (from  a  corruption 
of  which  name  she  took  her  usual  designation),  a  small 
town  in  Luxembourg,  on  the  banks  of  the  Ourthe,  on 
13th  August,  1762.  She  was  the  daughter  of  a  well- 
to-do  farmer,  Peter  Th6roigne.  She  appears  to  have 
been  well  educated,  having  been  brought  up  in  the 
convent  of  Robcrmont ;  she  was  quick-witted,  strik- 
ingly handsome  in  appearance,  and  intensely  passionate 
in  temper;  and  she  had  a  strong  and  almost  volcanic 
power  of  eloquence,  which  she  used  with  great  effect 
upon  the  mobs  of  Paris  during  that  short  space  of 
her  life  (1789-93)  which  alone  is  of  historical  inter- 
est. The  story  of  her  having  been  betrayed  by  a  young 
x'  i'/nmr,  and  having  in  consequence  devoted  her  life  to 
avenge  her  wrongs  upon  aristocrats,  a  story  which  is 
told  by  Lamartine  and  others,  is  unfounded,  the  truth 
being  that  she  left  her  home  on  account  of  a  quarrel 
with  her  stepmother.  She  went  to  Paris,  and.  on  the 
outbreak  of  the  Revolution,  she  was  surrounded  by  a 
coterie  of  well-known  men,  chief  of  whom  were  Potion 
and  Desmoulins.  She  belonged  to  their  party  to  the 
last, — became  in  fact  the  "Fury  of  thcGironae."  On 
14th  July,  1789,  she  came  prominently  into  notice  at 
the  fall  of  the  Bastille,  and  for  about  four  years  there- 
after she  was  seen  in  many  of  the  stormiest  scenes  of 
the  Revolution,  being  known  as  "la  belle  Liegoise," 
and  singularly  attired  in  a  riding  habit,  a  plume  in  her 
hat,  pistols  in  her  belt,  and  a  sword  dangling  by  her 
side.  Early  in  October  she  took  a  leading  part  in  the 
march  to  Versailles,  and  the  return  journey  with  the 
king  and  queen  to  the  capital.  No  horror  appalled  her, 
ana  the  violence  of  her  language  and  her  power  with 
the  mob  were  no  less  remarkable  than  the  influence 
which  she  was  able,  by  combining  cajolery,  threats, 
and  money,  successfully  to  exert  on  the  royalist  sol- 
diers, bo  winning  them  over  to  the  Revolution.  Being 
justly  accused  of  dangerous  conduct,  her  arrest  was 
ordered  in  the  following  year  (1790),  and  she  left  Paris 
for  Marcourt,  whence  after  a  short  stay  she  proceeded 
to  Liege,  in  which  town  she  was  seized  by  warrant  of 
the  Austrian  Government,  rod  conveyed  first  to  Tyrol 
and  thereafter  to  Vienna,  accusal  of  having  been  en- 
gaged in  a  plot  against  the  life  of  the  <|ueen  of  France. 
Alter  an  interview,  however,  with  Leopold  IT.,  she 
WM  Jsleasod  ;  and  she  returned  t..  I'  ris.  crowned  of 
course  wilh  frwdi  laurels  because  of  her  captivity,  and 
influence.  Iu  the  clubs  of  Paris  her  voice 


was  often  heard,  and  even  in  the  National  AsemUr 
she  would  violently  interrupt  the  expression  of  anj 
moderatist  views.    She  commanded  in  jn-rsun  die  3d 
corps  of  the  so  culled  army  of  the  faubourgs  on 
i  June,  1792,  and  again  won  the  gratitude  of  the  (.n-ufi 
She  shares  a  heavy  responsibility  for  her  connetui* 
with  the  riots  of  the  10th  of  August.   A  certain  cw- 
tributor  to  Desmoulins's  journal,  the  Acli  tf  tk> 
Apo*tlr*;  Suleau  bv  name,  earned  her  savage  bauvi 
by  associating  her  name,  for  the  sake  of  the  play  up* 
the  word,  with  a  deputy  named  Populu.«,  vtln.m  -I  • 
had  never  seen.  On  the  10th  of  August,  just  after  ike 
had  watched  approvingly  the  massacre  of  certain  <>f 
the  national  guard  in  trie  Place  Vend6me,  Suleau  iu 
pointed  out  to  her.    She  sprang  at  him,  dragged  aim 
among  the  infuriated  mob,  and  he  was  slabbed  t.  .J-.-, 
in  an  instant.    But  the  time  came  when  her  party  ve- 
in peril  at  the  hands  of  one  more  extreme,  and  she  n«t 
wildly  urged  the  mob  to  more  moderate  courses.  Tim 
the  furies  of  the  "  Mountain  "  seized  the  fury  oHae 
Gironde,  and  they  stripped  her  naked,  and  flogged  ha 
in  the  public  garden  of  the  Tuileries.   The  infamuu 
affront  drove  her  mad.    She  was  removed  to  a  prinw 
house,  thence  in  1800  to  La  Salpetriere  for  a  month 
and  thence  to  a  place  of  confinement  called  the  Petite 
Mai  sons,  where  she  remained — a  raving  maniac— till 
1807.    She  was  then  again  removed  to  LaSalpetrien. 
where  she  died,  never  having  recovered  her  reason, oo 
9th  June,  1817. 

THESEUS,  the  great  hero  of  Attic  legend,1  wa 
of  /Keens,  king  of  Athens,  and  i^thra,  daughter  of 
Pittheus,  king  of  Treezen.    Thus  through  his  father 
he  was  descended  from  Erechtheus  and  the  autoch- 
thones of  Attica ;  through  bis  mother  he  came  of 
the  Asiatic  house  of  Pelops.    ^Sgeus,  being  childk* 
went  to  Delphi  to  consult  the  god,  who  gave  him  u 
ambiguous  answer.    He  went  to  Treezen,  and  told  ih 
oracle  to  Pittheus,  who,  seeing  its  bearing,  contrived 
that  .-Evens  should  have  intercourse  with  hi«  daughter 
.-Ethra     .Evens  then  departed  to  Athena,  and  in  doe 
time  /Ethra,  who  remained  at  Treezen,  brought  forth 
Theseus.    It  was  given  out  that  the  child's  father  »u 
Poseidon,  the  great  god  of  Treezen,  and  in  after  us 
the  Tnezenians  pointed  to  the  Holy  Isle  as  the  puw 
where  Poseidon  and  ./Ethra  met,  and  where  Xxhn 
raised  a  temple  to  Athene  Apaturia,  at  which  Trateo- 
ian   maids  dedicated  their  girdles  before  marriagt 
For  his  tutor  and  guardian  young  Theseus  had  oat 
Cannidas,  to  whom,  down  to  Plutarch's  time,  tht; 
Athenians  were  wont  to  sacrifice  a  black  ram  on  th< 
eve  of  the  festival  of  Theseus.    On  passing  oat  of 
boyhood,  Theseus,  in  accordance  with  custom,  went  to 
Delphi,  and  there  cut  off  his  front  hair.    Mgtns  had 
deposited  his  sword  and  boots  under  a  heavy  r-t 
telling  /Ethra  that,  if  she  gave  birth  to  a  bod  sW 
on  attaining  manhood,  should  be  able  to  lift  the  rock 
and  remove  the  sword  and  boots,  she  was  to  send  him 
with  all  secrecy  to  his  father  at  Athena  These* 
now  lifted  the  rock,  removed  the  sword  and  boot*,  M 
set  out  for  Athens.  He  encountered  many  adventure 
on  the  way.    First  he  met  Periphetes,  surnaiitei 
Corynetes  (Clubman).    Him  Theseus  slew,  and  car- 
ried off  his  club.    At  the  isthmus  of  Corinth  d*t« 
Sinis,  called  the  Pine-Bender,  because  he  killed  h» 
victims  by  fastening  them  to  the  top  of  a  pine  tree  lor 
two  pine-trees),  which  he  had  bent  down  and  then 
suffered  to  fly  up.    Theseus  hoisted  the  Pine-Bwoer 
on  his  own  pine-tree.    Now.  the  deceased  Pine-Bendtr 
had  a  pretty  daughter,  who  ran  and  hid  herself  in  1 
thicket  where  asparagus  grew  plentifully  and,  when 
Theseus  came  to  look  for  her,  she  prayed  to  the  «*Par?J 
gus,  and  promised  that  if  it  would  hide  her  shewooM 
never  injure  asparagus  any  more.     Theseus  wiW 
her  from  the  thicket,  and  from  their  union  sprang  th< 
family  of  the  Ioxids,  who  worshipped  asparagus.  Next 

'  All  the  passages  In  the  IHad  and  Odymry  In  which  hi*  b** 
or  allusions  to  hU  legend  occur  are  regarded  with  more  or  aw 
probability  aa  spurious. 


1 


by  Google 


THESEUS. 


315 


despatched  the  Crommyonian  sow  (or  boar), 
a  dreadful  monster.  Then  he  flung  over  the  cliff  the 
indeed  Sciron,  who,  while  his  guests  were  perforce 
washing  his  feet,  used  to  kick  them  over  into  the  sea. 
In  Kleuais,  Theseus  wrestled  with  and  killed  Cercyon. 
A  little  farther  on  he  slew  Procrustes,  who  had  only 
•>ne  bed  for  all  comers:  if  his  guest  was  too  short 
for  the  bed,  he  stretched  him  out ;  if  he  was  too  long, 
he  cut  him  down  to  the  requisite  length.  At  the 
Cephissus  Theseus  was  met  by  the  Phyulid  family, 
who  purified  him  from  the  taint  of  bloodshed.  As 
he  passed  through  the  streets  of  Athens,  his  curls 
and  long  garment  reaching  to  his  ankles  drew  on  him 
the  derision  of  some  masons,  who  were  putting  on  the 
roof  of  the  new  temple  of  Apollo  Delphinius : 
"Why,"  they  asked,  was  such  a  pretty  girl  out 
•loner"  In  reply  Theseus  took  the  bullocks  out  of 
their  cart  and  flung  them  higher  than  the  roof  of  the 
temple.  He  found  his  father  married  to  Medea,  who 
had  fled  from  Corinth.  Being  a  witch,  she  knew 
Theseus  before  his  father  did,  and  tried  to  persuade 
.Egeus  to  poison  his  son  ;  but  JE^cva  at  last  recog- 
nized him  by  his  sword,  and  took  him  to  his  arms. 
Theseus  was  now  declared  heir  to  the  throne,  and  the 
Wlantida,  who  had  hoped  to  succeed  to  the  childless 
king,  conspired  against  Theseus,  but  he  crushed  the 
conspiracy.  He  then  attacked  the  flame-spitting  bull 
of  Marathon  and  brought  it  alive  to  Athens,  where  he 
sacrificed  it  to  Apollo  Delphinius.  Now  comes  the 
adventure  of  the  Cretan  Minotaur  (see  Minos), 
whom  Theseus  slew  by  the  aid  of  Ariadne  (q.v.). 
While  Theseus  was  in  Crete,  Minos,  wishing  to  see 
whether  Theseus  was  really  the  son  of  Poseidon,  flung 
his  ring  into  the  sea.  Theseus  dived  and  brought  it 
up,  together  with  a  golden  crown,  the  gift  of  Amphi- 
tnte.  On  the  return  voyage  the  ship  touched  at 
Naxoe,  and  there  Theseus  abandoned  Ariadne.  He 
landed  also  at  Delos,  and  there  he  and  the  youths 
danced  the  crane  dance,  the  complicated  movements  of 
which  were  meant  to  imitate  the  windings  of  the 
Labyrinth.'  In  historical  times  this  dance  was  still 
danced  by  the  Delians  round  the  horned  altar— an 
alur  entirely  composed  of  left-sided  horns.  Theseus 
had  promised  JEgeus  that,  if  he  returned  successful, 
the  black  sail  with  which  the  fatal  ship  always  put  to 
sea1  should  be  exchanged  for  a  white  one.  Hut  he 
forgot  his  promise ;  and,  when  from  the  Acropolis  at 
Athens  Mgena  descried  the  black  sail  out  at  sea,  he 
flung  himself  from  the  rock,  and  died.  Hence  at  the 
festival  which  commemorated  the  return  of  Theseus 
there  was  always  weeping  and  lamentation.  Theseus 
now  carried  out  a  political  revolution  in  Attica  by  abol- 
ishing the  sein i  independent  powers  of  the  separate 
townships  and  concentrating  those  powers  at  Athens, 
and  he  instituted  the  festival  of  the  Panathenaea,*  as 
a  symbol  of  the  unity  of  the  Attio  race.  Further, 
according  to  a  democratic  tradition,  he  abolished  the 
monarchy,  and  substituted  in  its  place  a  popular  gov- 
ernment ;  but  to  obviate  the  evils  of  a  pure  democ- 
racy, he  instituted  the  three  classes  or  castes  of  the 
enpatrids  (nobles),  geomori  (husbandmen),  and 
demiurgi  (artisans).  He  also  minted  coins  bearing 
the  figure  of  an  ox.  He  extended  the  territory  of 
Attica  as  far  as  the  isthmus  of  Corinth. 

1  The  Osttaks  of  Siberia  have  an  elaborate  crane  dance,  In 
which  the  dancers  are  dressed  up  with  skins  and  the  heads  of 
trane*  (Pallas,  Rciir  durch  vrrn-hirrinit  Provinae*  del  m/uritehen 

Mcatj  Ul  65). 

'  So,  too,  the  ship  that  sailed  annually  from  Thessaly  to  Troy 
with  offerings  to  the  shade  of  Achilles  put  to  sea  with  sable  satis 
<  tliUo-tralu-v  Hrrniea.  xx  Z>).  The  ship  that  was  to  bring  lseult 
t- the  mortally  wounded  Tristram  was  tohnlst  a  white  sail  Ifshe 
wa»  on  board,  a  black  sail  If  she  was  not.  The  black  sails  recur 
In  the  modern  Greek  version  of  the  tale  of  Theseus.  Compare 
Aiiatia  Hetearrhn,  lx.  87. 

'  Besides  the  Panatheniea,  Theseus  Is  said  to  have  Instituted 
the  festival  of  the  SynoOcia  or  Mrtoikia.  Wachsmuth  Ingeniously 
•uppwes  that  the  latter  festival  commemorated  the  local  union 
n  a  Mngle  city  of  the  separate  settlements  on  the  Acropolis  and 
it*  immediate  neighborhood,  while  the  Panatheniaa  eommemo- 
Ratsi  the  political  union  of  the  whole  of  Attica  (C.  Wachsmuth 
IHt  Stadt  A  then  im  Alirrihum,  p.  463  *?. 


He  was  the  first  to  celebrate  in  their  full  pomp  the 
Isthmian  games  in  honor  of  Poseidon  ;  for  the  games 
previously  instituted  by  Hercules  in  honor  of  Meli- 
certes  had  been  celebrated  by  night,  and  had  partaken 
of  the  nature  of  mysteries  rather  than  of  a  festival. 
Of  Theseus's  adventures  with  the  Amazons  there 
were  different  accounts.  According  to  some,  he  sailed 
with  Hercules  to  the  Euxine,  and  there  won  the 
Amazon  Antiopeas  the  meed  of  valor;  olhers  said 
that  he  sailed  on  his  own  account,  and  captured 
Antiope  by  stratagem.  Thereafter  the  Amazons 
attacked  Athens.  Antiope  fell  fighting  on  the  side 
of  Theseus,  and  her  tomb  was  pointed  out  on  the 
south  side  of  the  acropolis.  By  Antiope  Theseus  had 
a  son,  Hippolytus.  On  the  death  of  Antiope,  Theseus 
,  married  Phfcdra.  She  fell  in  love  with  her  stepson 
Hippolytus,  who  resisting  her  advances,  was  accused 
I  by  her  to  Theseus  of  having  attempted  her  virtue. 
Theseus  in  a  rage  imprecated  on  his  son  the  wrath  of 
Poseidon.  His  prayer  was  answered :  as  Hippolytus 
was  driving  beside  the  sea,  a  bull  issuing  from  the 
waves  terrified  his  horses,  and  he  was  thrown  and 
killed.  This  tragic  story  is  the  subject  of  one  of  the 
extant  plays  of  Euripides. 

The  famous  friendship  between  Theseus  and  Pirith- 
ous  king  of  the  Lapiths,  originated  thus.  Hear- 
ing of  the  strength  ana  courage  of  Theseus,  Pirithoua 
desired  to  put  them  to  the  test  Accordingly  he  drove 
away  from  Marathon  some  cows  which  belonged  to  The- 
seus. The  latter  pursued,  but,  when  he  came  up  with 
the  robber,  the  two  heroes  were  so  filled  with  admira- 
tion of  each  other  that  theyswore  brotherhood.  At 
the  marriage  of  Pirithous  to  Hippodaraia  (or  Deidamia) 
a  fight  broke  out  between  the  Lapiths  and  Centaurs, 
in  which  the  Lapiths,  assisted  by  Theseus,  were  vic- 
torious, and  drove  the  Centaurs  out  of  the  country. 
Theseus  and  Pirithous  now  carried  off  Helen  from 
Sparta,  and  when  they  drew  lots  for  her  Bhe  fell  to  the 
lot  of  Theseus,  who  took  her  to  Aphidnse,  and  left  her 
in  charge  of  his  mother  JExhn.  and  his  friend  A  phidnua. 
He  now  descended  to  the  lower  world  with  Pirithous, 
to  help  his  friend  to  carry  off  Proserpine.    But  the 


two  were  caught  and  confined  in  Hades  till  Hercules 
came  and  released  Theseus.  Meantime  Castor  and 
Pollux  had  captured  Aphidnse,  and  carried  off  their 
sister  Helen  and  iEthra    When  Theseus  returned  to 


Athens,  he  found  that  a  sedition  had  been  stirred  u 
by  Menestheus,  a  descendant  of  Erechtheus,  one  o 
the  old  kings  of  Athens.    Failing  to  quell  the  out 


3 


break,  Theseus  in  despair  sent  his  children  to  Euboea, 
and,  after  solemnly  cursing  the  Athenians,  sailed  away 
to  the  island  of  Scyrus,  where  he  had  ancestral  estates. 
But  Lycomedes,  king  of  Scyrus,  took  him  up  to  a 
high  place,  and  cast  nim  into  the  sea,  that  he  died. 
Others  said  that  he  fell  off  himself  over  the  cliff  as  he 
was  taking  his  evening  walk.  Menestheus  reigned  at 
Athens,  but,  when  he  died  before  Troy,  the  sons  of 
Theseus  recovered  the  kingdom.  Long  afterwards, 
at  the  battle  of  Marathon  (490  B.C. ),  many  of  the 
Athenians  thought  they  saw  the  phantom  of  Theseus, 
in  full  armor,  charging  at  their  head  against  the  Per- 
sians. When  the  Persian  war  was  over,  the  Delphic 
oracle  bade  the  Athenians  fetch  the  bones  of  Theseus 
from  Scyrus,  and  lay  them  in  Attic  earth.  It  fell  to 
Cimon's  lot  in  469  B.C.  to  discover  the  hero's  grave  at 
Scyrus,  and  bring  back  his  bones  to  Athens.  They 
were  deposited  in  the  heart  of  Athens,  and  henceforth 
escaped  slaves  and  all  persons  in  peril  sought  and  found 
sanctuary  at  the  grave  of  him  who  in  his  life  had  been 
a  champion  of  the  oppressed.  His  chief  festival  was 
on  the  8th  of  the  month  Pyanepsion  (October  21st), 
but  the  8th  day  of  every  month  was  also  sacred  to 
him. 

Whatever  we  may  think  of  the  historical  reality  of 
Theseus,  his  legend  seems  to  contain  recollections  of  his- 
torical events,  e.g.,  the  »«»<>i*i<r/«),-,  whether  by  this  we  under- 
stand the  political  centralization  of  Attics  at  Athens  or  a 
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THESMOPHORIA. 


of  Athens.  The  hirth  of  Theaeus  at  Trceaen  point*  to  the 
immigration  of  an  Ionian  family  or  tribe  from  the  aoath. 
With  this  agrees  the  legend  of  the  contest  between  Athene 
and  Puecidon  for  supremacy  on  the  acropolis  of  Athens,  for 
Theseus  is  Intimately  connected  with  Poseidon,  the  great 
Ionian  god.  iEgeus,  the  father  of  Theseus,  has  been  ideu- 
i  modern  scholar*  with  Poseidon. 

festival  in  October,  popularly  supposed  to 
ite  the  return  of  Theseus  from  Crete,  is  inter- 
«,  ma  some  of  its  features  are  identical  with  those  of 
harvest-festivals  still  observed  in  the  north  of  Europe. 
Thus  the  eiretione,  a  branch  of  olive  wreathed  with  wool 
and  decked  with  fruits,  bread,  etc.,  which  was  carried  in 
procession  and  hung  over  the  door  of  the  house,  where  it 
was  kept  for  a  year,  is  the  Emtemai  (Harvest-may)  of  Ger- 
many.1 

The  well-preserved  Doric  temple  to  the  north  of  the 
acropolis  at  Athens,  commonly  known  as  the  Thoseum,  was 
long  supposed  to  be  the  sanctuary  in  which  the  bones  of 
Theseus  reposed.  But  archaeologists  are  now  much  divided 
on  this  question.  It  is  agreed,  however,  that  the  temple  la 
of  the  5th  century  B.C.,  and  that  the  date  of  its  construction 
cannot  differ  widely  from  that  of  the  Parthenon.'  There 
were  several  (according  to  Philochorus,  four)  temples  or 
shrines  of  Theseus  at  Athens.  Milchhofer  thinks  he  has 
i  of  them  in  the  neighborhood  of  PirsMis.1 


Our  chief  authority  for  the  legend  of  Tbeaeus  is  the  life  by 
Plutarch,  which  Is  a  compilation  from  earlier  writers.  O.  Gilbert, 
who  has  Investigated  the  source*  from  which  Plutarch  drew  for 
his  life  nf  Thcs»us,  believes  that  his  chief  authority  was  the 
AtthU  oflster,  and  that  Ister  mainly  followed  Philochorus.  8ee 
Itulotogu*.  xxxlll.,  1874,  p.  46  tq. 

There  is  a  modem  Greek  folk-tale  which  preserves  some 
features  of  the  legend  of  Theseus  and  the  Minotaur,  but  for  the 
Minotaur  has  been  substituted  a  seven-headed  snake.  See  Ber- 
nard Schmidt,  Oriechirehe  M&hrthen,  Sagtn,  und  YaUuUeder,  p. 
U»  tq.  (j.  o.  m.) 

THESMOPHORIA,  an  ancient  Greek  festival,  cele- 
brated by  women  only  in  honor  of  Demeter  Qtofioftpoc. 
At  Athena,  Abdera,  and  perhaps  Sparta,  it  lasted 
three  days.  At  Athens  the  festival  took  place  on  the 
11th,  12th,  and  13th  of  the  month  Pyanepsion  (24th. 
25th,  and  26th  October),  the  first  day  being  called 
Anodos  (ascent),  or,  according  to  others.  Kathodos 
(descent),  the  second  Nesteta  (fast),  and  the  third 
Kalligeneia  (fairborn).4  If  to  these  days  we  add  the 
Thesmophoria,  which  were  celebrated  on  the  10th  at 
Halimus,  a  township  on  the  coast  near  Athens,  the 
festival  lasted  four  days.1  If  further  we  add  the  fes- 
tival of  the  Stenia,  which  took  place  on  the  9th,  the 
whole  festival  lasted  five  days.*  The  Stenia  are  said 
by  Photius  to  have  celebrated  the  return  of  Demeter 
from  the  lower  world  (Anodos).and  the  women  railed 
at  each  other  by  night'  The  Thesmophoria  at  Hali- 
mus seem  to  have  included  danoes  on  the  beach."  The 
great  feature  of  the  next  day  (the  Anodos)  is  generally 
ussumed  to  have  been  a  procession  from  Halimus  to 
Athens,  but  this  assumption  seems  to  rest  entirely  on 
an  interpretation  of  the  name  Anodos,  and  it  loses  all 
probability  when  we  observe  that  the  day  was  by  others 
called  Kathodos.*   Probably  both  names  referred  to 


i  W.  Mannhardt.  Antike  Wold  trod  FeUKvtte,  p.  212  tq. 

lect,  see  Milchhofer,  in 
llterthumt,  i.  p.  17a 
«m  AttiJta  (Berlin,  1881),  L 


place  on  the  16ih  of 


»  For  the  literature 
B.tumelster's  Denkm&lrr  do  ckutitchtn  AllerthumM, 
»  See  SrlAuternder  Text  to  the  " 

p.  37  »o. 

•Schol.  on  Arlstoph.,  Themophoriaautt,  SO  and  585;  Plog. 
I  ji< t  ,  Ix.  43;  Hesychlus.  s.v.  T*i*>tp»f  (the  reading  here  Is  un- 
certain) and  ara&K ;  Alclphron,  ill.  39  ;  Athen«?us,  307/  Plutarch 
(  Vit  0em«afA.,aot  states  that  the  N'estela  took  place 
Pyanepsion,  but  In  this  ho  stands  alone. 

*  Schol.  on  Arlstoph..  Therm.,  SO  .  Photius,  !.n  ,s.v.  «» a uo«oo.«.r 

*"  (where  Naber  should  not  have  altered  the  MS.  reading 
r  Into  JT) ;  Hesychlus,  s.v.  rttrf,  <*c9m<>4m^*m>. 

*  Schol.  on  Arlstoph.,  Thorn.,  834. 

'  Photius,  Lex.,  s.v.  vnfna  ;  <•/.  Apollodorus,  1.  5, 1. 

■  Plut.  Snbm,  S;  for  this  passage  probably  refers  to  the 
Thesmophoria,  the  Cape  Colt  as  mentioned  being  near  Halimus 
(see  Bri&utmuler  Text  to  the  Karten  ton  AUika,  11.  1  so.).  The 
Thesmophorium  at  Halimus  Is  mentioned  by  Pausaniaa  (L  31, 1). 

*  Hesyrhius  (s.v.  «roAot)  and  the  Schol.  on  Arlst.,  Thorn.,  68.S, 
suppose  that  the  day  was  so  called  because  the  women  ascended 
to  the  Thesmophorium.  which  (according  to  the  scholiast)  stood 
on  a  height.  But  no  ancient  writer  mentions  a  procession  from 
Halimus.  For  the  name  Kathodot.  see  Schol.,  tor.  eit. ;  Photius. 
IjCz.,  «.v.  etv(u>6ap<a>r  q«i<pat  4'.  For  the  statement  that  at  one 
part  nf  the  festival  (commonly  assumed,  by  the  writers  who  ac- 
cept the  statement,  to  be  the  Anodos)  the  women  carried  on  their 
heads  the  "  books  of  the  law,"  we  have  only  the  authority  of  the 
scholiast  on  Theocritus.  Iv.  25,  who  displays  his  ignorance  by 
describing  the  women  as  virgins  (see  below),  and  saying  that  they 


the  descent  of  Demeter  or  Proserpine  to  the 
world,  and  her  ascent  from  it M  The  next  day,  Neateia, 
was  a  day  of  sorrow,  the  women  sitting  on  the  ground 
and  fasting.11  As  to  what  took  place  on  the  Kalhgeoeia 
we  have  no  information.  Nor  can  we  define  the  time  or 
nature  of  the  secret  ceremony  called  the  "  pursuit "  or 
the  "  Chalcidian  pursuit,"  and  the  sacrifioe  called  the 
"penalty."" 

During  the  Thesmophoria  (and  for  nine  days  pre- 
viously, if  Ovid,  Met.,  x.  434,  is  right,  and  refers  to 
the  Tnesniophoria)  the  women  abstained  from  inter- 
course with  their  husbands,  and  to  fortify  themselves 
Btrewed  their  beds  with  Agnu$  castut  and  other  planta 
The  women  of  Miletus  strewed  their  beds  with  pine 
branches,  and  put  fir-cones  in  the  sanctuaries  of 
Demeter.1*  Whether  unmarried  women  were  admitted 
to  the  festival  seems  doubtful;  in  Lucian's  time  it 
would  appear  that  they  were.14  The  women  of  each 
deme  (township)  elected  two  married  women  of  their 
number  to  preside  over  them  at  the  festival ;  and  every 
married  man  in  the  township  who  possessed  property 
to  the  value  of  three  talents  nad  to"provide  a  feast  for 
the  women  on  behalf  of  his  wife. u  During  the  festival 
the  women  Bcem  to  have  been  lodged  by  twos  in  tents 
or  huta,  probably  erected  within  the  sacred  precinct* 
of  the  Thesmophorium.1*  They  were  not  allowed  to 
eat  the  seeds  of  the  pomegranate  or  to  wear  carl  an  is 
of  flowers."  Prisoners  were  released  at  the  festival," 
and  during  the  Nesteia  the  law-courts  were  dosed 
and  the  senate  did  not  meet"  Aristophanes'*  play  on 
the  festival  sheds  little  light  on  the  mode  of  its  cele- 
bration. 

At  Thebes  Thesmophoria  were  celebrated  in  summer 
on  the  acropolis  (Cadmeia) ;  at  Kretria  during  the 
Thesmophoria  the  women  cooked  their  meat  not  at 
fires,  but  by  the  heat  of  the  sun,  and  they  did  not  in- 
voke Kalligeneia  (which  seems  to  mean  that  they  did 
not  celebrate  the  last  day  of  the  festival) ;  at  Syracuse, 
during  the  festival,  cakes  called  myUtri,  made  of  sesame 
and  honey  in  the  shape  of  pudenda  mulutbria,  were 
handed  round."  Agrigentum,  Ephesus.  and  Dryme, 
in  Phocis,  had  also  their  Thesmophoria.  ■ 

The  above  was  nearly  all  that  was  known  about  the  Thes- 
mophoria down  to  1870.  In  that  year  £.  Rohde  published 
in  the  Rheinuche*  Museum  (N.  F.  2f>,  p.  548  tq .)  a  schol  ion  oa 
Lucian  {Dial.  Mereir.,  ii.  1),  which  he  discovered  in  the 
Vatican  MS.  Palatinua  73,  and  which  furnishes  some  curious 
details  about  the  Thesmophoria.    It  also  explains  two  ob- 


[  In  procession  to  Eleusts.  The  statement  may  therefore  be 
dismissed  as  an  etymological  fiction.  Aristophanes,  ftctet.,22, 
is  no  evidence  for  the  book -carrying. 

'»  The  Bccotlan  festival  of  Demeter,  which  was  held  at  about 
the  same  time  as  the  Athenian  Thesmophoria,  and  at  which 
the  mrgara  (see  below)  were  opened,  is  distinctly  stated  by 
Plutarch  (lie  It.  et  Ottr..  69)  to  have  been  a  mourning  for  U>«  de- 
scent (Kathodos)  of  Proserpine. 
>>  Plut,  Dan,,  so  ;  Id . ,  J*  It.  et  Ottr.,  69. 

■>  Hesychlus.  s.v.  sWyua :  Butdas,  a. v.  x«A*t*>*&r  lumu ;  Hesy- 
chlus, s.v.  fau«-  For  flight  and  pursuit  as  parts  or  religious 
ceremonies,  rf.  Plutarch.  Qwest.  Or  tec.,  88;  Id.,  Qsucst  Stm.a. 
Id..  D»  Dd.  One.,  If) ;  -Vllsji,  Sat.  An.,  xll.  34 ;  Pauaanlas,  I  a  «. 
Id.,  vili.  53.  3;  Dlodorus,  i.  91 :  Lobeck.  Agtaophamut,  p.  67* ;  Mar- 
quardt.  Stttal*veru«iltung,  2d  ed.,  III.  323. 

*  jKllan.  Jfat.  An.,ix.  26;  8chol.  on  7Voer.,  lv.  26;  Hesycblos. 
s.v.  Kvimaw.  Pliny.  N.  H  .,  24,  69;  Dloscorides,  I.  186  (164,  ed. 
Sprcngel);  Schol  on  Meander,  Ther.,  70  tq. ;  0<alen,  zL  806.  rd. 
KOhn;  Steph.  Byi.,  s.v.  MMi)to«. 

11  Lucian.  Dial.  Meretr..  11. 1.  On  the  other  hand,  we  read  In 
Strebo  (1.  3,  20)  of  virgins  at  Alponus  ascending  a  tower  si 
spectators  (car*  sVo»)  of  the  Thesmophoria,  which  would  seem  U> 
Imply  that  they  did  not  participate  In  it. 
»  fsa-us.,  Or  rironit  Hrred.,  19;  Id.,  De  Purrhi  Hard., ». 
)•  Arlstoph..  Therm  ,  624.  «v<.  with  the  8chol.  ad  U.  As  to  the 
custom  of  camping  out  at  festivals,  Plutarch  (Qtursf.  tbwst*..  It. 
6.  2)  compares  the  Jewish  Feast  of  Tabernacles  with  the  (Jrwk 
Dinnysla:  from  whir b  we  meyi 
camped  out  at  the  Dionysla. 
L  P.  256  tq. 
h  Clem. 


19; 


Clem.  Alex., 

681. 

>•  Marcellinus  on 
462;  Sopatcr.  <Md..  will.  67, 
Arlstoph.,  TVsnt.,  80. 
N'estela.  «h  the  Schol.  ad  I.  takes  It  That 
the  Nesteia  we  know  from  Athenirus,  307/. 

»  Xenophon.  HeUen.  v.  2. 29 ;  Plutarch.  QwraC  Or.. 81 ; 
64To. 


au.  an. 


The  word  t(m't-»  m* 

"  tthe' 


v.  1, 1 ; 


vi.  16; 


X.SI.U. 
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Pausanias,  the  true  meaning  of  which  had  been  divined  by 
Lobeck  [Aglaopkamui,  p.  8928  The  substance  of  the 

scholion  is  this.  When  Proserpine  was  carried  off  by  Plato, 
siwineberd  called  Eubuleus  was  herding  his  swine  at  the 
spot,  and  bis  herd  was  engulfed  in  the  chasm  down  which 
Pluto  bad  vanished  with  Proserpine.  Accordingly  at  the 
Ttit*mophoria  it  was  customary,  in  memory  of  Eubuleus,  to 
fling  pigs  into  the  "chasms  of  Demeter  and  Proserpine." 
t  Those  "chasms"  may  have  been  natural  caverns  or  per- 
haps raalts.  The  scholiast  speaks  of  them  also  ss  adyta  and 
■optra.';  Ia  these  chasms  or  adyta  there  were  supposed 
to  be  serpents,  which  guarded  the  adyta  and  consumed 
nost  of  the  flesh  of  the  pigs  that  were  thrown  in.  The 
decayed  remains  of  the  flesh  were  afterwards  fetched  by 
women  called  "  drawers  "  (antUtriai),  who,  after  observing 
rales  of  ceremonial  purity  for  three  days,  descended  into 
the  caverns,  and,  frightening  away  the  serpents  by  clapping 
their  bands,  brought  up  the  remains  and  placed  them  on  the 
alur*.1  Whoever  got  a  portion  of  this  decayed  flesh  and 
sowed  it  with  the  seed  in  the  ground  was  supposed  thereby 
to  tecs  re  a  good  crop.*  The  rest  of  the  scholion  is  obscure, 
sad  perhaps  corrupt,  but  the  following  seems  to  be  the 
tense.  The  ceremony  above  described  was  called  the  arreto- 
phoria,  and  was  supposed  to  exercise  the  same  quickening 
and  fertilising  influence  on  men  as  on  fields.  Further, 
slong  with  the  pigs,  sacred  cakes  made  of  dough,  iu  the 
ibspe  of  serpents  and  of  phalli,  were  cast  into  the  caverns, 
to  symbolise  the  productivity  of  the  earth  and  of  man. 
Branches  of  pines  were  thrown  in  *  for  a  similar  reason. 

Tbs custom  described  in  this  important  scholion  is  clearly 
the  tame  as  that  referred  to  by  Clemens  Alexandrians 
yvu(r»p.,  ;  17;  and  Pausanias  (ix.  8, 1).  From  the  latter 
we  learn  that  the  pigs  were  sucking  pigs,  and  from  the 
former  (if  we  adopt  Lobeck 's  emendation  ?i>i^.»-  ;..j»t«j-  for 
fiffi^—mt)  that  they  were  thrown  in  alive.  From  Pausa- 
nias we  may  further  perhaps  infer  (though  the  passage  is 
corrupt)  that  the  remains  of  the  pigs  thrown  down  in  one 
rear  were  not  fetched  up  till  the  same  time  next  year  (cp. 
Pan*.,  x.  32, 14).  The  question  remains,  At  what  point  of 
the  Tbesmophoria  did  the  ceremony  described  by  the 
scholiast  on  Lucian  take  place?  Bohde  thinks  that  it 
formed  part  of  the  ceremonies  at  Halimus,  his  chief  ground 
being  that  Clemens  (Protrep.,  34)  and  Amobius  (v.  28)  men- 
tion phalli  in  connection  with  the  "  mysteries  at  Halimus  "; 
bat  it  is  not  certain  that  these  mysteries  were  the  Tbesmo- 
phoria. The  legend  of  Eubuleus  seems  to  show  that  the 
ceremoay  commemorated  the  descent  of  Proserpine  to  the 
nether  world ;  and,  if  we  are  right  in  our  interpretation  of 
the  name  Kathodos  as  applied  to  the  first  day  of  the  Thes- 
mophoria proper,  the  ceremony  described  would  naturally 
fall  on  that  day.  Further,  if  our  interpretation  of  Pausa- 
nias is  correct,  the  same  day  must  have  witnessed  the 
descent  of  the  li 

Of  the  pre vi, 

ently  styled  Kathodos  or  Anodos  ("  descent"  or  "ascent"); 
and  so  in  fact  it  was. 
It  is  usual  to  interpret  Thesmophorus  "  lawgiver "  and 

Bat  the  Greek 
besmothetos  (or 
» in  the  sense  of 

law").  If  we  compare  such  names  of  festivals  as  Oscho- 
phoria,  Lampadephoria,  Hydrophoria,  Sciropboria  ("the 
carrying  of  grapes,  of  torches,  of  water,  of  umbrellas  ")  with 
the  corresponding  Oschophorus,  Lampadephorus,  Hydro- 
phorus,  also  Thallopborus  and  Ranepborus,  we  can  scarcely 
help  soneluding  that  Tbesmophoria  must  originally  have 
1  in  the  literal  and  physical  sense  the  carrying  of  the 
,  and  Th(*mor>horus  the  person  who  so  carried  them  ; 
in  view  of  the  ceremony  disclosed  by  the  scholiast 
(compared  with  the  analogous  ceremony  ob- 


ving  pin  and  the  ascent  of  the  rotten  pork 
Hence  the  day  might  be  iudiffer- 


Tbwmwphoria  ■  the  feast  of  the  lawgiver." 
for  "lawgiver"  is  not  Thesmophorus  butT 
N'omothetes,  when  noma,  displaced  the*mo* 
"law").   If  we  compare  such  names  of  fei 


J  Mr.  C.  T.  Newton  discovered  in  the  sanctuary  of  Demeter  and 
the  Infernal  Deities  st  Cnldua  a  chamber  which  may  have  been 
ineof  the  mef/ara  referred  to  by  the  scholiast.  Itcontained  bones 
of  pigs  and  marble  figures  of  pigs.  The  chamber  was  not.  how- 
evtr,  originally  subterranean.  See  Newton's  DUeooeria  at  Hali- 
.■amtunu,  rtr ,  li.  p.  Sato.;  Id.,  TmveU  and  IHteoinia  in  the  £f> 
>fi  tl.  p.  180  mj.  According  to  Porphyry  (Dt  Antro  yyinptHirum, 
"I  the  Ufernal  Deities  had  mepora.as  the  Olympian  had  temples, 
sad  tbs  sacrificial  pits  of  the  former  corresponded  to  the  altars 
of  the  latter. 

•Compare  the  functions  of  the  two  Arrephorol  at  Athens 

*  Thlt,  as  Mr.  Andrew  Lang  has  pointed  out,  resembles  the 
naval  custom  of  burying  the  flesh  Of  the  human  victim  in  the 
fit'.ils  to  fcrUHie  them.  The  human  victim  was  with  the  Khonds, 
like  the  ptg  with  the  Greeks,  a  sacrifice  to  the  Earth  goddess. 
Macpherson.  Memorial*  qf  Service  in  India,  p.  129. 
'  Reading  »m8»aaolhi.  with  Rohde.  for  A.oM&>r«v«t.  Compare 
u>e  rastom  of  Miletus  supra  The  pine-tree  played  an  lmpor- 
53  J*"  In  the  worship  of  Cybele.  Cp.  Marquardt,  ~ 
— ,  111.  871. 


served  by  the  Arrephoroi  at  Athens),  we  are  strongly 
tempted  to  suppose  that  the  women  whom  be  calls  Antle- 
tTiai  may  have  been  also  known,  at  one  time  or  other,  as 
Thesmophoroi,  and  that  the  tkeimoi  were  the  sacra  which 
they  carried  and  deposited  on  the  altar.  The  word  would 
then  be  used  in  its  literal  sense,  "that  which  is  set  down." 
How  the  name  Thesmophorus  should  have  been  transferred 
to  the  goddess  from  her  ministers  is  of  course  a  difficulty, 
which  is  hardly  disposed  of  by  pointing  to  the  epithets 
Amallophorus  ("sheaf-bearing")  and  Melophorus  (''apple- 
bearing"),  which  were  applied  to  men  as  well  as  to  the 
goddess. 

As  to  the  origin  of  the  Thesmophoria,  Herodotus  (ii.  171) 
asserts  that  they  were  introduced  into  Greece  from  Egypt 
by  the  daughters  of  Danans ;  while,  according  to  Plutarch 
i  Fragment*,  p.  55,  ed.  Dubner),  the  feast  was  introduced 
into  Athens  by  Orpheus  the  Odrysian.  From  these  state- 
ments we  can  only  Infer  the  similarity  of  the  Tbesmophoria 
to  the  Orphic  rites  and  to  the  Egyptian  representation  of 
the  sufferings  of  Osiris,  in  connection  with  which  Plutarch 
mentions  them.  The  Thesmophoria  would  thus  form  one 
of  that  class  of  rites,  widely  spread  in  Western  Asia  and  in 
Europe,  in  which  the  main  feature  appears  to  be  a  lamenta- 
tion for  the  annual  decay  of  vegetation  or  a  rejoicing  at  it* 
revival.  This  seems  to  have  been  the  root,  e.g.,  of  tha 
lamentations  for  Adonis  and  Attis.  See  W.  Mannhardt, 
Antike  Wold-  und  Feld-Kulie,  p.  284  $q. 

On  the  Thesmophoria,  see  Meurslus,  Urrcia  Frrinia,  p.  lfil  so./ 
L.  Preller.  Demeter  vnd  Perteyhune,  p.  335  so,.;  Id  ,  Qriech,  Myth.  [S], 
1  839  tq. ,-  Pritsche's  ed.  of  the  Theimtrphoriatiam,  p.  577  tq.;  Aug. 
Mnramsen,  Heortotogie,  p.  287 so.;  Rheinitche*  Jfuarum.  xxv.  (1870). 
p.  548;  Oaxetu  Arehlotoaique,  1880,  p.  17;  Mr.  Andrew  Lang,  la 
nineteenth  Century,  April,  1887.  (J.  o.  ra.) 

THESPIjE,  an  ancient  Greek  city  of  Bceotia.  Il 
stood  on  level  ground  commanded  by  the  low  range  of 
hills  which  runs  eastward  from  the  foot  of  Mount 
Helicon  to  Thebes.  In  the  Persian  invasion  the 
Thespian  contingent  of  700  men  voluntarily  stayed 
with  the  Spartans  at  Thermopylae,  and  shared  their 
fate.  For  its  resistance  to  the  Persians,  the  city 
was  burned  by  Xerxes  (480  B.C.).  Nevertheless,  in 
the  next  year  1800  Thespians  snared  in  the  great 
victory  of  Plattea.  At  the  battle  of  Delium  (424)  the 
flower  of  the  Thespians  fell  fighting  against  Athens 
on  the  side  of  Thebes,  and  in  the  following  year  the, 
jealous  Thebans  availed  themselves  of  the  weakness 
of  their  gallant  confederate  to  pull  down  the  walls  of 
Thespiae.  The  walls  were  restored  by  the  Spartans 
under  Agesilaus  in  378,  but  were  again  destroyed  by 
the  Thebans,  apparenUy  before  the  battle  of  Leuctra 
(371).'  After  the  battle  the  Thespians,  who  had  taken 
no  part  in  it,  withdrew  to  a  strong  place,  Ceressus, 
from  which,  however,  they  were  expelled  by  th« 
Thebans.  In  343  the  city  was  not  yet  restored  ;  but 
it  must  have  been  subsequently,  for  it  is  mentioned  ia 
the  Roman  wars. 


In  the  2d  century  Pausanias  mentions  that  Th capias  con. 
tained  a  theatre,  a  market-place  (agora),  and  sanctuaries  of 
Aphrodite,  the  Muses,  and  Hercules.  Love  (Eros)  was  the 
deity  most  venerated  by  theThespians;  they  possessed  a  very 
ancient  Image  of  him  in  the  shape  of  an  unhewn  block  oi 
stone.  The  marble  statue  of  Love  by  Praxiteles  was  the  great 
sight  at  Thespiss,  snd  drew  crowds  to  the  place.  It  was 
carried  off  to  Rome  by  Caligula,  restored  by  Claudius,  and 
again  carried  off  by  Nero.  There  was  also  a  bronze  statue 
of  Love  by  Lvsippus.  From  an  inscription  we  learn  that 
one  of  the  deities  worshipped  was  Demeter  Achea,  the 
"  Mater  Dolorosa."  The  Thespians  also  worshipped  the 
Muses,  and  celebrated  a  festival  in  their  honor  in  the 
sacred  grove  on  Mount  Helicon.  Remains  of  what  was 
probably  the  ancient  cidadel  are  still  to  be  seen,  consisting 
of  an  oblong  or  oval  line  of  fortification,  solidly  and  regu- 
larly built.  The  adjacent  ground  to  tho  east  and  south  is 
covered  with  foundations,  bearing  witness  to  the  extent  of 
the  ancient  city.  The  neighboring  village  Eremokastro,  on 
higher  ground,  was  thought  by  Ulrichs  to  be  probably  the 
site  of  the  ancient  Cereasus.  In  1882  there  were  discovered, 
about  1200  yards  east  of  Eremokastro,  on  the  xoad  to  Arko- 
podi  (Leuctra),  the  remains  of  a  polyandrwn,  including 


•  Xenophon  UTellen.,  vi.  3, 1  and  5)  and  Dlodorus  (xv.  46)  speak 
of  Thcsplst  at  If  It  had  been  destroyed  and  its  inhabitants  driven 
away  before  the  battle  of  Leuctra  ;  but.  ss  the  Thespian  troops 
were  present  with  the  Thebans  immediately  before  the  battle 
Paus.,  ix.  13,  8),  it  would  seem  that  only  the  walls,  not  the  city 
itself,  had  been  previously  destroyed.  See  Grote,  Bit.  of  Qrttet, 
Ix.  p.  379. 
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Hon.  The  tomb  dates  from  the  6th  century 
d  is  probably  that  of  the  Thespians  who  fell  at 
for  those  who  fell  at  ThermopyL*  were  buried  on 


the  field. 

See  Leake,  Traveit  in  Northern  Greece,  11. 479  so. :  Dodwell.  Tour  I  j 
through  Greece,  1.253;  Buraian,  Oeogr.  von  Gritrhenland,  I  '237  to.; 
Ulrlchs,  Reiten  u.  Fortckungen  in  Oruchentami,  II.  M  tq.:  MittheU.  d. 
deuttcK  arcAdW,  Int.  in  Aiken,  1878.  pp.  m  so.,  m  tq.;  npuruint 
h  ' a« rjkcm  aH1">MV'«n  rr<upio«.  1882,  pp.  66-74. 

THESSALONIANS,  Epistles  to  the.  Thcssa- 
lonioa,  now  Salonika  (q. v.),  was  to  the  time  of  the 
Romans  the  most  important  town  of  Macedonia.  In 
consequence  of  its  advantageous  situation,  on  a  good 
harbor  and  on  the  Via  Egnatia,  the  great  trade  road 
whioh  connected  the  Adriatic  with  the  Hellespont,  the 
town  had  surpassed  the  old  capital  Pella,  and  had  in- 
deed become  one  of  the  chief  commercial  centres  of 
the  ancient  world.  Since  the  Roman  conquest  the 
seat  of  the  Roman  provincial  government  had  been 
here.  Here,  as  in  Corinth,  the  conditions  were  favor- 
able for  the  reception  of  Christianity.  The  popula- 
tion was  not  purely  Greek,  but  cosmopolitan,  a  mixt- 
ure of  divers  nationalities.  Such  a  population  is 
always  more  susceptible  to  religious  novelties  for  good 
and  for  evil  than  one  of  old,  firmly  established  national 
growth.  The  apostle  Paul  experienced  this  to  bis 
great  joy  and  satisfaction  here  also,  as  he  for  the  first 
time  set  foot  on  the  shores  of  Europe  with  the  mes- 


sage of  Jesus  Christ.  It  was  about  the  year  52  or  53 
that  he,  on  his  arrival  from  Philippi,  preached  the 
gospel  of  Christ  in  the  rich  merchant  city.  As  in 
other  places,  he  began  with  the  Jews.  There  was  a 
Jewish  congregation  at  Thessalonica,  as  at  all  the 
great  ports  and  trading  centres  of  the  Mediterranean, 
with  their  own  synagogue  and  regular  service.  For 
three  Sabbaths  Paul  stood  up  in  the  synagogue,  prov- 
ing by  the  Scriptures  that  Jesus  was  the  promised  and 
expected  Messiah  (Acts  xvii.  1-3).  He  had  not  much 
success  with  the  Jews,  but  this  was  more  than  com- 
pensated by  the  number  of  "devout  Greeks"  (tie., 
Gentiles  who  already  had  some  connection  with  Juda- 
ism) whom  he  won  to  a  belief  in  Christ  He  found 
hearing  especially  with  the  chief  women  (Aota  xviii. 
4).  But  Paul  had  also  converted  a  not  smaller  num- 
ber of  real  heathens.  Indeed,  they  must  have  con- 
stituted the  majority  of  the  Christian  ohurch  there 
formed,  for  in  his  first  epistle  he  says  quite  generally 
that  his  readers,  in  consequence  of  his  preaching,  had 
turned  from  idols  to  the  one  true  God  (1  Thess.  i.  9). 

Paul's  stay  in  Thessalonica  was  short  The  plots  of 
the  Jews  soon  obliged  him  to  leave  the  town,  and  he 
betook  himself  to  Bercea.  (Acts  xvii.  10).  thence  to 
Athens  (Acts  xvii.  15),  and  finally  to  Corinth  (Acts 
xviii.  1).  The  two  epistles  were  written  to  the  church 
of  Thessalonica  during  a  stay  of  a  year  and  a  half  in 
Corinth  (Acts  xviii.  11 ),  about  53-54,  not  before  this 
in  Athens,  as  is  asserted  in  the  subscription  of  both 
epistles  in  the  Codex  Alexandrinus  and  other  MSS. 
For  when  Paul  wrote  the  first  ep'mtle  some  time  had 
elapsed  since  the  formation  of  the  church :  some 
members  were  already  dead  (1  Thess.  iv.  13),  and  Paul 
had  worked  for  some  time,  not  only  in  Macedonia, 
but  also  in  Achaia  (i.  7,  8).  On  the  other  hand,  the 
church  appears  to  be  comparatively  young ;  the  con- 
versions are  still  spoken  of  everywhere  in  Macedonia 
and  Achaia  (i.  9).  All  this  points  to  the  conclusion 
that  the  first  epistle  was  written  in  Corinth,  and  this 
is  confirmed  by  the  opening  salutation  (i.  1).  in  which 
Silvanus  (Silas)  and  Timotheus  are  named  as  joint 
authors,  for  they  were  in  Corinth  with  Paul  (Acts 
xviii.  5). 

The  first  epistle  gives  ns  a  very  clear  picture  of  the 
disposition  and  state  of  .such  a  young  church,  com- 
posed of  former  heathen*.  They  had  received  with 
enthusiasm  the  gospel  of  Jesus  Christ  the  Bringer  of 
salvation,  the  Saviour  in  the  approaching  day  of  judg- 
ment (i.  9,  10).  But  the  realixation  of  this  salvation 
is  now  awaited  with  impatience,  and  a  sense  of  disap- 
pointment is  experienced  because  some  members  of 


the  church  have  died  without  h  aving  seen  the  advent 
of  the  Lord  (iv.  13).  At  the  same  time  many  there 
arc  still  living  in  gross  heathen  sins  and  vices  (iv.  1-$). 
Paul  had  sent  back  Timotheus  from  Athens  to  Thess*. 
onica  in  order  to  advise  the  young  inexperienced 
church,  and  to  obtain  news  concerning  it  (iii.  1-5). 
He  has  just  returned  to  Paul  (iii.  6),  and  the  informa- 
tion received  through  this  source  is  the  occasion  of  the 
first  epistle,1  designed  to  supply  the  place  of  Paul's 
personal  presence  and  bring  new  exhortation  and  in- 
struction from  the  apostle  to  the  young  church,  which 
still  much  needed  guidance. 

We  have  no  information  concerning  the  effect  of 
this  letter.  It  is  conceivable,  however,  that  the 
church  required  yet  further  advice  and  direction  from 
the  apostle,  and  so  far  it  is  not  remarkable  that  Paul 
saw  the  need  for  a  second  similar  letter  of  teaching 
and  exhortation.  This  second  epistle  also,  if  it  is 
genuine,  was  written  during  Paul's  stay  of  a  year  and 
a  half  at  Corinth,  very  soon  after  the  first  For  it 
also  is  written  in  the  conjoined  names  of  Silvanus  ami 
Timotheus,  who  were  still  with  Paul,  while  we  must 
understand  from  Acts  xviii.  ]  8  that  after  Paul's  de- 
parture from  Corinth  they  ceased  to  be  his  companions. 
The  occasion  of  this  epistle  seems  especially  to  hare 
arisen  from  the  circumstance  that  the  church  had 
been  put  into  fear  and  anxiety  about  the  advent  of 
Christ,  perhaps  by  a  pretended  letter  from  Pad 
Two  passages  point  to  the  existence  of  such  a  thine : 
in  ii.  2,  Paul  says  that  the  church  shall  not  let  itself 
be  alarmed  "  by  word  or  by  letter  as  from  us"  1/  >- , 
nominally  coming  from  us),  and  in  iii.  17  again  Paul 
lays  emphasis  on  his  signature  by  his  own  hand  as  the 
token  (of  genuineness)  to  be  noticed  in  each  letter. 
In  any  case  the  chief  aim  of  the  epistle  is  to  tranquil- 
lize the  church  concerning  the  advent  of  Christ  which 
is  not  yet  immediately  imminent  He  particularly  ex- 
horts them  not  to  let  themselves  be  shaken  in  mind, 
as  that  the  day  of  Christ  is  at  hand  (ii.  1,  2).  For  be 
fore  this  day  come*  the  "man  of  sin"  must  first 
appear,  who  seats  himself  in  the  temple  of  God,  and 

Sves  himself  out  for  God  (ii.  3-5).  And  he  too  is  for 
e  present  kept  back  by  another  power  (il  6,  7). 
Only  when  the  latter  is  taken  out  of  the  way  shall 
"that  wicked"  be  revealed,  and  the  great  falling 
away  shall  follow  (ii.  8-12). 

The  genuineness  of  the  two  epistles  has  not  remained 
unquestioned  by  the  newer  criticism.  Baur  declared 
himself  against  the  genuineness  of  both  epistles,' and 
he  is  followed  bv  Van  der  Vies'  and  several  other?.' 


But  in  general  the  predominant  opinion  of  impartial 
criticism  at  present  is  that  the  genuineness  of  the  fir-t 
epistle  is  certain,  while  that  of  the  second  must  be 
given  up. 

This  Is  the  opinion  of  Hilgenfeld  Z.  /.  wis*.  7W.,  1882. 
p.  225-284  ;  1866,  p.  295-301 ;  1869,  p.  441  $q.;  1870,  p.  J44 
iq,),  Van  Maneu  ( Ondersoek  naar  de.  eektheid  to*  /Wu 
tmeeden  brief  aan  de  Thetaton icrnsen,  Utrecht  1865),  8.  David- 
son f  Introd.  to  the  AVtr  Testament,  2d  ed.,  1882,  i.  4-16,336-351 
Wcizsacker  (Das  apostotiscke  Zeitalter,  1886,  p.  249-261);  and 
Holtzmann  also  leans  to  the  same  view,  without,  however, 
definitely  committing  himself  (  Eiul.  in  d.  S.  T„  2d  ed.,  1ft* 
p.  233-241).  The  genuineness  of  the  first  epistle  is  vindi- 
cated by  Llpsiua  (Theol  St.  u.  A'r.,  1854,  p.  905-934),  Vot 
Boden  <i*wf.,  1885,  p.  263-310),  and  Paul  8chmidt  (Dtr  «nte 
Thcssalonicherbrief  neu  erldart,  Merlin.  1885),  while,  00  the 
other  hand,  Kern  (  Tibing.  Zritttkr.f.  Theol..  1839,  ii.  145-214) 
and  Bahnsen  iJahrb.  fur  proi.  Theol.,  1880,  p.  681-705!  sttack 
that  of  the  second.  Grimm  (  Theol.  8t.  u.  Nr.,  1850,  p.  755- 
816)  and  Westrik  (De  ecktkeid  tan  den  tweeden  brief  an  de 

i  According  to  Acts  xvii.  14-15  and  xviii.  6,  Silas  and  Timotben 
bad  remained  behind  In  Bercea,  and  first  met  Paul  again  In  Cor- 
inth. But  according  to  1  Thess.  111.  1-6  It  must  be  understood  thtt 
Timotheus  was  In  Athena  with  Paul,  and  bad  been  lent  iheo«eo 
Thessalonica.  ,  . 

«  PauluM  der  Apod  el  Jrsu  Chritti.  1845.  and  Tkeotoouxhr 
thicker,  1856,  p.  141-1S8,  reprinted  la  2d  ed.  of  Pnutm.  II.  J41-3S& 

•  De  bride  brieven  am  de  Thessalonieensen,  Leyden,  1865. 

•  Moisten  alio  (Jakrb.  f.  prot.  Theol.  1877,  p.  7»1  $q.)  and  i*t«» 
(Jakrb.f.prot,  Theol.,  1883,  p.  609-524)  dUpute  the  »renulnm<«w 
the  first  epistle,  presupposing  the  spurtousness  of  the  second. 
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Utrecht,  1879)  have  entered  the  list*  for 
the  genuiueneM  of  both  epistles. 

Tlie  tin.il  decision  of  the  newer  criticism  is  justified 
by  (be  evidence.  No  real  difficulties  can  be  brought 
ar&inst  the  genuineness  of  the  first  epistle,  but  they 
certainly  can  against  that  of  the  second.  When  Baur 
finis  that  the  epistles  lack  the  characteristic  Pauline 
ideas,  he  is  only  so  far  right  that  the  doctrine  of  justi- 
fication by  faith  is  nut  dealt  with,  tor  wlrii-h,  however, 
no  occasion  arises.  It  has  been  asserted  that  there  are 
(races  of  imitation  of  the  epistles  to  the  Corinthians, 
but  the  points  of  resemblance  are  not  such  as  to  jus- 
tifr  this  conclusion.  The  connection  of  the  passage  in 
iThesa  ii.  16  (the  wrath  of  God  is  already  come  upon 
the  Jews)  with  the  destruction  of  Jerusalem  rests  on 
in  arbitrary,  nay  false,  interpretation.  And  it  cannot 
be  maintained  on  impartial  examination  that  in  1  Thess. 
ii.  14,  15,  the  Jewiuh  churches  of  Palestine  are  set 
forth  in  a  way  unlike  Paul,  as  an  example  for  the 
heathen  churches. 

The  objections  to  the  second  epistle  are  much 
weightier,  though  here  also  not  all  the  arguments 
induced  bv  hostile  critics  are  valid.  It  has  been  often 
said  that  the  author,  like  the  author  of  the  Apocalypse, 
rvgardj  Nero  as  the  Antichrist,  expecting  him  to  re- 
appear as  the  arch-enemy  of  Christ  But  this  inter- 
pretation of  the  Bhort  statement  of  our  epistle  cannot 
be  proved.  The  assumption  that  before  the  dawn  of 
salvation  godlessness  would  reach  its  height  through 
the  appearance  of  an  arch-enemy  of  God  and  His 
church  is.  so  to  speak,  a  dogmatic  postulate  which 
rests  oo  the  prophecies  of  Daniel  and  other  prophets 
of  the  Old  Testament.  And.  in  so  far  as  the  picture 
of  this  arch-enemy  is  endowed  with  historical  features, 
they  can  quite  as  well  have  been  drawn  from  Caligula 
as  from  Nero.  For  Caligula  had  already  laid  claim  to 
the  honors  of  a  god,  ana  because  of  this  appeared  to 
the  Jews  to  be  the  embodiment  of  godlessness.  The 
assumption  of  such  an  Antichrist  would  not  be  strik- . 
iog  in  Paul.  Even  if  it  is  correct  (as  is  generally  and  j 
with  reason  taken  for  granted)  that  by  the  hindrance 
which  keeps  back  the  appearance  of  Antichrist  (2 
Thess.  ii.  6,  7)  the  established  might  of  the  Roman 
emperor  and  empire  is  to  be  understood,  this  view 
would  be  quite  in  keeping  with  Paul's  views  about  the 
Roman  dominion  (Rom.  xiii.  1-7).  Yet  it  must  be 
conceded  that  the  statements  on  this  head  create  real 
difficulty,  if  we  compare  them  with  those  of  the  first 
epistle,  in  which  all  stress  is  laid  on  the  fact  that  the 
day  of  the  Lord  comes  as  a  thief  in  the  night,  and 
that  man  must  be  prepared  for  it  at  any  moment  (1 
Thess  v.  1-1 1).  In  the  second  epistle  it  is  pointed 
out  with  equal  emphasis  that  the  day  of  the  Lord  is 
not  immediately  imminent,  and  that  certain  events 
oust  come  first  (2  Thess.  ii.  1-10).    It  is  certainly 


very  striking  that  Paul,  so  soon  after  the  admonitions 
Irst  kind,  shou 

l  of  the  second.    And  2  Thess.  ii.  2  and  iii.  7 


of  the 


ind,  should  have  given  the  quieting  as- 
he  second.  And  2  Thess.  ii.  2  and  iii.  7 
can  hardly  be  explained  except  by  the  supposition  that 
the  readers  had  been  thrown  into  alarm  by  a  pretended 
epistle  from  Paul.  Could  this  have  been  dared  in  that 
early  time,  almost  under  the  eves  of  the  apostle? 
Finally,  it  is  not  to  be  denied  that  the  style  of  the 
second  epistle  is  different  from  that  of  the  first,  and 
that  the  contents  often  appear  a  mere  imitation,  except 
in  the  eschatological  passages  on  account  of  which  it 
was  written.  It  must  therefore  be  admitted  that 
wei/rhty  if  not  conclusive  considerations  have  been 
prodnced  against  its  genuineness.  (k.  8*. ) 

THESSALONICA.  See  Salonica. 
THESS ALY  is  the  district  of  northern  Greece 
SeevoLxi  WM'cn  intervenes  between  Macedonia  and 
Piatei  i.  '  the  more  purely  Hellenic  countries  towards 
»M  ii.  and  the  south,  and  between  the  upland  region  of 
PL  ii l  Hpirus  and  the  /Egean  Sea.  It  forms  an 
.  irregular  square,  extending  for  about  sixty 
miles  in  each  direction,  and  this  area,  which  is  for  the 
most  part  level,  is  enclosed  by  well-marked  boundaries 


—by  the  Cambunian  Mountains  on  the  north,  and  by 
Othrys  on  the  south,  while  on  its  western  side  runs 
the  massive  chain  of  Pindus,  which  is  the  backbone 
of  this  part  of  Greece,  and  towards  the  east  Ossa  and 
Pelion  stand  in  a  continuous  line;  at  the  northeastern 
angle  Olympus  rises,  and  is  the  keystone  of  the  whole 
mountain  system.  The  elevation  of  some  of  the  sum- 
mits in  these  ranges  is  considerable,  for  three  of  the 
peaks  of  Pindus  are  over  5000  feet,  and  Olympus, 
Ossa,  and  Pelion  reach  respectively  the  height  of  9754, 
6407.  and  5310  feet.  The  country  that  is  contained 
within  these  limits  is  drained  by  a  single  river,  the 
Peneius,  which,  together  with  the  water  of  its  numer- 
ous confluents,  passes  into  the  sea  through  the  Vale 
of  Tempe.  This  place,  which  the  Greeks  were  accus- 
tomed to  associate  with  rural  delights,  is  a  chasm, 
cloven  in  the  rocks,  as  the  fable  tells  us,  by  the  trident 
of  Poseidon,  between  Olympus  and  Ossa  [  but  though 
it  possesses  every  element  of  the  sublime,  vet  its 
features  are  soft  and  beautiful,  from  the  broad  wind- 
ing river,  the  luxuriant  vegetation,  and  the  glades 
that  at  intervals  open  out  at  the  foot  of  the  cliff's.  It 
is  about  four  miles  and  a  half  long,  and  towards  the 
middle  of  the  pass,  where  the  rocks  are  highest,  the 
precipices  in  the  direction  of  Olympus  fall  so  steeply 
as  to  bar  the  passage  on  that  side  ;  but  those  which 
descend  from  Ossa  are  the  loftiest,  for  they  rise  in 
many  places  not  less  than  1500  feet  from  the  valley. 
Owing  to  the  length  and  narrowness  of  the  ravine,  it 
was  a  position  easily  defended,  but  still  it  offered  a 
practicable  entrance  to  an  invading  force,  in  conse- 

3uence  of  which  a  number  of  castles  were  built  at 
ifferent  times  at  the  strongest  points.  On  the  north 
side  of  Thessaly  there  was  an  important  pass  from 
Petra  in  Pieria  by  the  western  side  of  Olympus,  de- 
bouching on  the  plain  northward  of  Larissa  ;  it  was 
by  this  that  Xerxes  entered,  and  we  learn  from  He- 
rodotus (vii.  173)  that,  when  the  Greeks  discovered 
the  existence  of  this  passage,  they  gave  up  all  thoughts 
of  defending  Tempe.  On  the  side  of  Eptrus  the  main 
line  of  communication  passed  over  that  part  of  Pindus 
which  was  called  Mount  Lacmon,  and  descended  the 
upper  valley  of  the  Peneius  to  vBginium  in  the  north- 
west angle  of  Thessaly,  near  which  place  now  stand 
the  extraordinary  monasteries  of  Meteors.  This  was 
the  route  by  which  Julius  Cassar  arrived  before  the 
battle  of  Pharsalia.  Another  pass  through  the  Pindus 
chain  was  that  of  Gomphi,  farther  south,  by  means 
of  which  there  was  communication  with  the  Ambra- 
cian  Gulf.  The  great  southern  pass  was  that  of  Ccela, 
which  crosses  Mount  Othrys  nearly  opposite  Ther- 
mopylae. These  Thessalian  passes  were  of  the  utmost 
importance  to  southern  Greece,  as  commanding  the 
approaches  to  that  part  of  the  country. 

Though  Thessaly  is  the  most  level  diBtriet  of  Greece, 
it  does  not  present  a  uniform  unbroken  surface,  but  is 
composed  of  a  number  of  sections  which  open  out  into 
one  another  divided  by  ranges  of  hills.  The  principal 
of  these  were  called  Upper  and  Lower  Thessaly,  the 
former  comprising  the  western  and  southwestern  part, 
which  contains  the  higher  course  of  the  Peneius  and 
all  those  of  its  tributaries  that  flow  from  the  south — 
the  Enipeus.  the  Apidanus,  the  Onochonus,  and  the 
Pamisus  ;  while  the  latter  which  reaches  eastward  to 
the  foot  of  Ossa  and  Pelion,  is  inundated  in  parts  at 
certain  seasons  of  the  year  by  the  Peneius,  the  flood- 
water  from  which  forms  the  lake  Nessonis,  and,  when 
that  is  full,  escapes  again  and  pours  itself  into  the  Lake 
of  Boabe.  The  chief  city  of  the  latter  of  these  dis- 
tricts was  Larissa  ;  and  the  two  were  separated  from 
one  another  bv  a  long  spur,  which  runs  southwards 
from  the  Cambunian  Mountains  on  the  western  side 
of  that  city.  Again,  when  Thessaly  is  entered  from 
the  south  by  the  pass  of  Ccela,  another  plain,  contain- 
ing a  small  lake,  which  was  formerly  called  Xynias. 
intervenes,  and  a  line  of  low  hills  has  to  be  crossed 
before  the  town  of  Thaumaci  is  reached,  which  fsora 
its  commanding  position  overlooks  the  whole  of  the 
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mpper  plain.  The  view  from  this  point  hu  been  de- 
scribed by  Li  vy  in  the  following  remarkable  passage  : 
"  When  the  traveller,  in  passing  through  the  rugged 
districts  of  Thessaly,  where  the  roads  are  entangled 
in  the  windings  of  the  valleys,  arrives  at  this  eity,  on 
a  sudden  an  immense  level  expanse,  resembling  a  vast 
bc;i,  is  outspread  before  him  in  such  a  manner  that  the 
eye  cannot  easily  reach  the  limit  of  the  plains  extended 
beneath"  (xxxiL  4).  To  the  northeastwards  of  this, 
where  a  portion  of  the  great  plain  begins  to  run  up 
into  the  mountains,  the  Plain  of  Pharsalia  is  formed, 
which  is  intersected  by  the  river  Enipeus ;  and  still 
farther  in  the  same  direction  is  the  scene  of  another 
great  battle,  Cynoscephalae.  Thessaly  was  further 
subdivided  into  four  districts,  of  which  Pelasgiotis  em- 
braced the  lower  plain  of  the  Peneius,  and  HestisDotis 
and  Theasaliotis  respectively  the  northern  and  the 
sout  hern  portions  of  the  upper  plain  ;  while  the  fourth, 
Phthiotis,  which  lies  towards  the  southeast,  was  geo- 
graphically distinct  from  the  rest  of  the  country,  being 
separated  from  it  by  a  watershed.  The  determining 
feature  of  this  is  the  PagasfeuB  Sinus  (Gulf  of  Volo), 
a  landlocked  basin,  extending  from  Pagasse  at  its  head 
to  Aphetse  at  its  narrow  outlet,  where  the  chain  of 
Pclion,  turning  at  right  angles  to  its  axis  at  the  end 
of  Magnesia,  throws  out  a  projecting  line  of  broken 
ridges,  while  on  the  opposite  side  rise  the  heights  of 
Othrys.  In  the  heroic  age  this  district  was  of  great 
importance.  It  was  the  birthplace  of  Greek  naviga- 
tion, for  this  seems  to  be  implied  in  the  story  of  the 
Argonauts,  who  started  from  this  neighborhood  in 
quest  of  the  golden  fleece.  From  it  the  great  Achilles 
came,  and,  according  to  Thucydides  (i.  3),  it  was  the 
early  home  of  the  Hellenic  race.  The  site  of  Iolcus, 
the  centre  of  so  many  poetic  legends,  is  at  no  great 
distance  from  the  modern  Volo.  Near  that  town  also, 
at  a  later  period,  the  city  of  Demetriaa  was  founded 
by  Dcmetnus  Poliorcetes,  who  called  it  one  of  the 
three  fetters  of  Greece,  ChalciB  and  Corinth  being  the 
other  two. 

The  history  of  Thessaly  is  closely  connected  with  its 
geography.  The  fertility  of  the  land  offered  a  temptation 
to  invaders,  and  was  thn»  the  primary  cause  of  the  early 
migrations.  It  was  this  motive  which  first  induced  the 
T hftt.su I i am  to  leave  their  homo  in  Epirus  and  descend  into 
this  district,  and  from  this  movement  arose  the  expulsion 
of  the  BcBotians  from  Arne,  and  their  settlement  in  the 
country  subsequently  called  Boeotia;  while  another  wave 
of  the  same  tide  drove  the  Dorians  also  southward,  whose 
migrations  changed  the  face  of  the  Peloponnese.  Again,  this 
rich  soil  was  the  natural  home  of  a  powerful  aristocracy, 
such  as  the  families  of  the  Aleuadss  of  Larissa  and  the  8co- 
padss  of  Crannon  ;  aud  the  absence  of  elevated  positions  was 
unfavorable  to  the  foundation  of  numerous  cities,  which 
might  have  fostered  the  spirit  of  freedom  and  democracy. 
The  plains,  also,  were  suited  to  the  breeding  of  horses,  and 
consequently  the  force  in  which  the  Thessallan  nation  was 
strong  was  cavalry,  a  kind  of  troops  which  has  usually  been 
associated  with  oligarchy.  The  wealth  and  the  semi-Hel- 
lenic character  of  the  people— for  in  race,  as  in  geographi- 
cal position,  the  Thessalians  held  an  intermediate  place 
between  the  non-Hellenic  Macedonians  and  the  Greeks  of 
pure  blood — caused  them  to  be  wanting  in  patriotism,  so  ] 
that  at  the  time  of  the  Persian  wars  we  find  the  Aleuade 
makiug  common  cause  with  the  enemies  of  Greece.  When  ' 
they  were  united  they  were  a  formidable  power,  but,  like  , 
other  half-organised  communities,  they  seldom  combined 
for  long  together,  and  consequently  they  influenced  but 
little  the  fortunes  of  the  Greeks. 

For  several  centuries  during  the  Middle  Ages  Roumanian 
immigrants  formed  so  large  a  part  of  the  population  of  1 
Thessaly  that  that  district  was  called  by  the  Byzantine  ', 
writers  Great  Walachia  (MryiXs  BXay/a):  the  Jewish  trav- 
eller, Benjamin  of  Tudela,  who  pnssed  through  the  country 
in  the  latter  half  of  the  12th  century,  describes  them  as 
then  occupying  it.   At  the  present  day  only  a  few  colonies 
of  that  race  remain,  the  principal  of  which  are  found  on  the  I 
western  side  of  Olympus  and  in  some  of  the  gorges  of  Pin- 
dns.   The  Turkish  inhabitants  are  settled  in  the  larger 
towns,  and  here  and  there  in  the  country  districts,  the  most 
important  colony  being  those  called  Kouiarates,  who  were 
brought  from  Konieh  in  Asia  Minor  shortly  before  the  ] 
Ukiug  of  Constantinople,  and  planted  under  the  southwest  | 


angle  of  Olympus.  The  Greeks,  however,  form  the  rut 
majority  uf  the  population,  so  much  so  that,  even  while  tbr 
country  belonged  to  the  Ottomans,  Greek  was  employed  u 
the  official  language.  In  accordance  with  the  provision! 
of  the  Berlin  treaty,  Thessaly  was  ceded  to  the  Orecki  bj 
the  Porto  in  1881,  and  since  that  period  it  has  formed  i 
portion  of  the  Hellenic  kingdom.  (h.  r.  t.) 

THETFORD,  an  ancient  borough  and  market- 
town,  partly  in  Norfolk  and  partly  in  Suffolk,  is  sit- 
uated on  the  Thet  and  Little  Ouse,  and  on  the 
Great  Eastern  Railway  line  between  Cambridge  sod 
Norwich,  36  miles  southwest  of  Norwich,  12  north 
of  Bury  St  Edmunds,  to  which  there  is  a  branch  line, 
and  96  north -northeast  of  London.  The  Little  Oose. 
which  divides  the  counties,  is  crossed  bv  a  cut-in  m 
bridge  erected  in  1829.  In  the  time  of  Edward  III 
the  town  had  twenty  churches  and  eight  monasteries 
There  are  now  three  churches — St.  Peter's,  St  Cuth- 
belt's,  and  St.  Mary's ;  of  these  St  Mary's,  oi  the 
Suffolk  side,  is  the  largest  There  are  various  monas- 
tic remains  in  the  town.  The  most  important  relic  of 
antiquity  is  the  castle  hill,  a  mound  1000  feet  in  cir- 
cumference and  100  feet  in  height,  probably  the  largest 
of  the  Celtic  earthworks  in  England.  The  grammar 
school  was  founded  in  1610.  In  King  Street  it  the 
mansion-house  occupied  as  a  hunting  lodge  by  Queen 
Elizabeth  and  James  I.  Brewing  and  tanning  are 
carried  on  ;  and  there  are  also  manure  and  chemicx 
works,  brick  and  lime  kilns,  flour-mills,  and  agricul- 
tural implement  works.  The  Little  Ouse  is  navigable 
from  Lynn  for  barges.  The  population  of  the  munici- 
pal borough  (area  7296  acres)  in  1871  was  4166  and  in 
1881  it  was  4032. 

Thetford  is  supposed  to  have  been  the  SiUmapu  of  the 
Romans.  In  the  time  of  the  Saxons,  by  whom  it  was  cslW 
Theodford,  it  was  the  capital  of  East  Anglia.  During  th« 
heptarchy  it  was  frequently  desolated  by  the  Danes.  It 
was  burned  by  them  in  99B  after  a  drawn  battle  betwetu 
Swend  and  Ulfcytel,  and  again  after  Ulfcytei's  second  hsttlt 
at  Ringniere,  10th  May.  10O4,  From  the  reign  of  Atbekun 
to  that  of  King  John  it  possessed  a  mint  The  see  of  Elm- 
ham  was  removed  to  it  in  1070,  but  it  was  transferred  I* 


Norwich  in  1094.  At  Domesday  it  had  five  burgesses,  bw 
by  the  time  of  Edward  III.  they  had  increased  to  951  It 
'  by  Elisabeth  in  1573.  It 


to  parliament  from  the  time  of  Edward  VI,  tat 
disfranchised  in  1868. 

THEVENOT,  Jean  i>e  (1633-1667),  an  eminent 
Oriental  traveller,  was  a  native  of  Paris,  where  he 
received  his  education  in  the  college  of  Navarre.  The 
perusal  of  works  of  travel 1  moved  him  to  go  abroad, 
and  his  circumstances  permitted  him  to  please  htuWf. 
Leaving  France  in  1 652.  he  first  visited  England.  Hol- 
land, Germany,  and  Italy,  and  at  Rome  he  fell  in  with 
D'Herbelot,  who  invited  him  to  be  his  companion  in 
a  projected  voyage  to  the  Levant  D'Herbelot  M 
detained  by  private  affairs,  but  Theyenot  sailed  from 
Rome  in  May,  1655,  and,  after  vainly  waiting  fire 
months  at  Malta,  took  passage  for  Constantinople 
alone.  He  remained  in  Constantinople  till  the  end 
of  the  following  August,  and  then  proceeded  by 
Smyrna  and  the  Greek  islands  to  Egypt,  landing 
at  Alexandria  on  New  Year's  Day,  1657.  He  was 
a  year  in  Egypt,  then  visited  Sinai,  and,  return 
ing  to  Cairo,  joined  the  Lent  pilgrim  caravan  to  Jeru- 
salem. He  visited  the  chief  places  of  pilgrimage  in 
Palestine,  and.  after  being  twice  taken  by  corsairs,  got 
back  to  Damietta  by  sea,  and  was  again  in  Cairo  in 
time  to  view  the  opening  of  the  canal  on  the  rise  of 
the  Nile  (August  14,  1658).  In  January,  1859, .k* 
sailed  from  Alexandria  in  an  English  ship,  taking 
Goletta  and  Tunis  on  the  way,  and,  after  »  sharp 
engagement  with  Spanish  corsairs,  one  of  which  fell* 
prize  to  the  English  merchantman,  reached  Leghorn 
on  April  12.  He  now  spent  four  years  at  home  in 
studies  useful  to  a  traveller,  and  in  November,  1663. 
again  sailed  for  the  East,  calling  at  Alexandria  and 


i  nin  uncle  Melchlwvlech  had  similar 
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binding  at  Sidon,  whence  he  proceeded  by  land  to 
Damascus,  Aleppo,  and  then  through  Mesopotamia  to 
Mosul,  Baghdad,  and  Mendeli.  Here  he  entered 
Persia  (August  27,  1664),  proceeding  by  Kiruiansha- 
tan  and  iiamadan  to  Ispahan,  where  he  spent  five 
months  (October,  1664,-February,  1665),  and  then, 
joining  company  with  the  merchant  Tavern  ikk  i  7  v  ), 

froceeded  by  Shiraz  and  Lar  to  Bender-Abbas,  in  the 
•>pe  of  finding  a  passage  to  India.  This  was  difficult, 
because  of  the  opposition  of  the  Dutch,  and,  though 
Tavernier  was  able  to  proceed,  Thevenot  found  it  pru- 
dent to  return  to  Shiraz,  and,  having  visited  the  ruins 
of  Persepolis,  made  his  way  to  Basra,  and  sailed  for 
India,  November  6,  1665,  in  the  ship  "Hopewell," 
arriving  at  the  port  of  Surat,  January  10,  1666.  He 
was  in  India  for  thirteen  months,  and  crossed  the 
motor  by  Golconda  to  Masulipatam,  returning  over- 
land to  Surat,  from  which  he  sailed  to  Bender- Abbas 
and  went  up  to  Shiraz. 1  He  passed  the  summer  of 
1667  at  Ispahan,  disabled  by  an  accidental  pistol  shot, 
and  in  October  started  for  Tebriz,  but  died  on  the  way 
at  Miyana  (November  28,  1667). 

Thevenot  m  an  accomplished  linguist,  skilled  in  Turk- 
ish, Arabic,  and  Persian,  and  a  curious  and  diligent  observer. 
He  was  also  well  skilled  in  the  natural  sciences,  especially 
in  botany,  for  which  he  made  large  collections  in  India. 
Hi*  personal  character  was  admirable,  and  his  writings  are 
-till  esteemed,  though  it  has  been  justly  observed  that  unlike 

'hardinhewwoniy^  ne  8pent three  years,  made  happier  than  they 

of  his  first  journey  was  published  at  Pans  in  1665;  it  forms  j  orterwise  would  have         by  intereourie  with  Goethe 


and  in  the  same  year  appeared  his  Versuche  Uber  < 
zeine  Tfteile  der  Theone  det  Rechts  (Kiel,  1798),  a 
collection  of  essays,  of  which  by  far  the  most  impor- 
tant was  entitled  11  Ueber  die  Einfluss  der  Philosophic 
auf  die  Auslegung  der  Positiven  Gesetze."  Taking 
as  his  text  an  observation  of  Leibnitz,  he  sought  to 
show  that  history  without  philosophy  could  not  inter- 
pret and  explain  law.  The  essay  was  partly  by  an- 
ticipation a  corrective  of  the  teaching  of  the  historical 
school  of  jurists.  It  enters  into  speculations  on  the 
possibility  of  forming  an  ideal  body  of  law  as  a  measure 
and  mode  of  exposition  of  particular  law, — specula- 
tions which  have  never  been  continued,  certainly  not 
by  Thibaut.  In  1799  he  was  made  ordinary  professor 
of  civil  law.  In  that  year  was  published  his  Theorie 
der  logitchen  Auslegung  des  riimischen  RecJtU,  one  of 
his  most  remarkable  works,  a  favorite  book  of  Austin's, 
and,  as  his  well-annotated  copy  in  the  Inner  Temple 
library  shows,  one  which  he  had  most  carefully  studied. 
In  1800  Thibaut  married  the  daughter  of  Professor 
Ehlers  at  Kiel.  In  1802  he  published  a  short  criti- 
cism of  Feuerbnch's  theory  of  criminal  law.  It  is  an 
excellent  illustration  of  his  good  sense;  it  discrimi- 
nates between  what  is  good  and  what  is  unsound  and 
crude  in  the  writings  of  criminal  law  reformers;  it 
n-cails  in  many  ways  the  speculations  of  Bentham. 
The  same  year  appeared  Thibaut's  essay  Ueber  Betits 
und  VerjUhrung.    In  1 803  Thibaut  was  called  to  Jena, 


the  first  part  of  hia  collected  Voyage*.  The  license  is  dated 
Dwxmber,  1663,  and  the  preface  snows  that  Thevenot  him- 
self arranged  it  for  publication  before  leaving  on  bis  second 
voyage.  The  second  and  third  porta  were  posthumously 
published  from  hia  journals  in  1674  and  1684  (all  4to).  A 
collected  edition  appeared  at  Paris  in  1689,  and  a  second 
in  12moat  Amsterdam  in  1727  (5  vols.).  There  is  an  in- 
different English  translation  by  A.  Lovell  (foL,  London, 

ia»7). 


THIAN-SHAN,  or  Celestial  Mountains.  See 
Asia  (vol.  ii.  p.  600),  Svr-Daria,  and  Turkestan. 

THIBAUT,  Anton  Fbiedrich  Justus  (1774-1840), 
one  of  the  greatest  of  German  jurists,  was  born  at 
Hameln,  in  Hanover,  January  4,  1774,  that  is,  ten 
years  after  his  contemporary  and  rival  Hugo,1  about  a 
rear  before  Feuerbach,  and  five  years  before  Savigny. 
Thibaut's  father  was  an  officer  in  the  Hanoverian 
army,  a  skilful  mathematician,  and,  like  his  son,  a 
man  of  much  force  of  character.  His  mother  was  the 
•laughter  of  the  oberbtirgermeister  of  the  town.  The 
Thibauts  were  of  French  descent;  they  came  from  a 
family  which  had  been  driven  out  of  France  on  the 
revocation  of  the  edict  of  Nantes.  As  a  child  and 
youth,  Thibaut  lived  in  Hameln,  Harburg,  and  Han- 
OTer.  He  was  fond  of  rowing,  skating,  and  swim- 
ming, and,  above  all,  of  music,  which  remained  his 
passion  through  life.  As  a  lad  he  set  his  heart,  chiefly 
for  romantic  reasons,  on  being  a  forester,  and  ne  actu- 
ally spent  two  years  as  such.  But  he  soon  became 
disenchanted,  and  in  1792  went  to  Gottingen  to  study. 
In  1793  he  moved  to  Konigsberg,  where  Kant  still 
taught.  Thibaut  was  deeply  affected  by  the  critical 
philosophy ;  his  very  latest  writings  bear  traces  of  it, 
and  it  is  not  unimportant  in  the  nistorv  of  jurispru- 
dence in  Germany  that  Hugo  was  equally  influenced 
hy  it  From  Konigsberg  Thibaut  moved  in  1794  to 
Kiel,  where  he  formed  a  friendship  with  Niebuhr,  at 
that  time  a  student  there.  They  lived  for  a  year  in 
the  same  house,  taking  their  meals  together,  and 
holding  much  converse  on  literature  and  politics. 


*nd  certain  that  eventually  all  would  be  well.  In  1 798 
he  was  appointed  extraordinary  professor  of  civil  law 


ik  .  wm*  **  tBta  ttm*  th**  he  met  Chardtn  near  Persepolls,  but 
u»»l  Kimewhat  envious  scholar  Is  wron*  in  saying  that  this  was 
1  only  visit  to  the  ruins  (Chardin,  Vovaat*.  ed.  Lan(rK«, 
See  Thevenot.  pt.  11.  bk.  3.  chap.  6. 
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and  Schiller.  At  the  invitation  of  the  grand-duke  of 
Baden  he  went  to  Heidelberg  to  fill  the  chair  of  civil 
law  and  to  assist  in  organizing  the  university ;  and  he 
never  quitted  that  town,  though  he  received  in  after 
years,  as  his  fame  grew,  invitations  to  Gottingen, 
Munich,  and  Leipeic.  His  class  was  large,  his  in- 
fluence great ;  and,  except  Hugo  and  Savigny,  no 
civilian  of  his  time  was  so  well  known.  In  the  work 
of  the  university  he  took  an  active  part ;  and  he  cul- 
tivated with  rare  devotion  his  favorite  art.  In  1814 
appeared  his  Civilutitche  Abhandluvgen,  of  which  the 
principal  was  his  famous  essay,  the  parent  of  so  much 
literature,  on  the  necessity  of  n  national  code  for  Ger- 
many. He  bad  no  wish  to  enter  into  official  or  prac- 
tical life.  "  I  am  Professor  Thibaut,  and  wish  to  be 
nobody  elBe.'"  In  1819  he  was  appointed  representa- 
tive in  the  first  chamber  of  the  Baden  parliament.  He 
was  also  made  member  of  the  Scheidungsgericht.  In 
1825  appeared  anonymously  his  work  Ueber  die  Rein- 
heit  der  TonJcunst,  in  which  he  eulogised  the  old  music, 
and  especially  that  of  his  favorite  master,  Palestrina. 
It  involved  him  in  a  contest  with  Niigeli  and  other 
admirers  of  the  new  school  of  music,  whose  merits 
Thibaut  was  somewhat  slow  to  own.  This  has  been 
translated  into  English  by  W.  H.  Gladstone.  In  1836 
Thibaut  published  his  Erortenmgen  det  romiichen 
Rechts.  One  of  his  last  works  was  a  contribution  in 
1838  to  the  ArchivJUr  die  civilistische  Pra^  of  which 
he  was  one  of  the  editors  (see  below).  He  died  peace- 
fully, full  of  years  and  honor,  on  the  29th  of  March, 
1840. 

Thibaut  was  of  the  middle  height  and  broad-shoul- 
dered, his  eyes  bright  and  piercing,  his  head  noble 
and  striking;  his  whole  appearance  told  of  power, 
simplicity,  and  reserve.  All  who  knew  him  speak  of 
his  strong  personality,  his  manly  consistent  nature. 
Young  men  loved  him,  and  he  drew  to  the  young. 
If  he  sometimes  signed  his  letters  "Semper  idem  A. 
F.  J.  Thibaut,"  it  was  not  a  phrase.  Every  incident 
told  of  him  has  a  curious  flavor.  He  was  much  more 
than  a  jurist ;  he  deserves  to  be  remembered  in  the 
history  of  music.  Palestrina  and  the  early  composers 
of  church  music  were  his  delight  "Jurisprudence 
is  my  business;  my  music  room  is  my  temple."  His 
friend,  Ihr.  Baumstark,  has  left  an  interesting  record 
of  his  musical  pursuits  and  of  the  work  of  his  "  Sang- 
verein  "  at  Heidelberg.  Among  the  masters  of  Ger- 
man prose  Thibaut  holds  no  mean  place.  Nothing 
of  law  at  (iiittingen.  and  wrote  a  commentary  on  the  Ctvli-Law  cfarono- 
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oo aid  be  clearer,  more  unpedantic  and  unpretentious, 
than  his  exposition  ;  his  prose  is  scarcely  inferior  to 
Lessing's.  Like  his  speech,  his  written  style  was 
simple  and  manly,  but  it  is  simplicity  marked  by  care, 
and  is  rich  in  the  happy  accidents  of  expression  which 
come  only  to  true  artists.  He  liked  the  old  classical 
models;  he  read  and  reread  the  classics,  ancient  and 
modern,  his  taste  being  catholic  enough  to  include 
Plato  and  Chrysoatom,  Montaigne,  Hume's  Essays, 
Adam  Smith's  works,  Ferguson  s  Ettay  on  the  Hit- 
Civil  Society,  (which  he  particularly  admired), 
later  developments  of  German  literature. 


tory  of  ( 
and  the 


Most  of  Thibaut's  works  have  already  been  mentioned. 
Several  of  them,  however,  deserve  farther  notice.  And 
first  as  to  bis  essay  on  the  necessity  of  a  code  for  Germany 
("  Ueber  die  Nothwendigkelt  einea  allgemeinen  burger- 
lichen  Rechta  fur  Deutschland  ").  No  more  persuasive  ar- 
gument for  codification  was  ever  advanced.  It  has  all  the 
vigor  of  Benthaui's  arguments  for  the  same  cause,  but  is 
without  his  pamphleteering  recklessness  of  expression. 
Unlike  Hugo,  whose  education  dated  bark  to  the  time 
when  French  literature  was  supreme  in  Germany  and  who 
felt  himself  somewhat  a  stranger  to  later  German  culture, 
Thibaut  was  of  bis  own  time,  sensitive  to  the  great  change 
which  had  come  over  Germany  after  the  battle  of  Leipsic, 
conscious  of  the  insufficiency  of  Roman  law,  and  eager  to 
promote  the  greatness  of  his  country.  In  his  contribution 
to  the  Archiv  fur  die  civitistische  Pt<xxi»,  in  1838,  on  "  the 
so-called  historical  and  unhistorical  school,"  he  tells  the 
history  of  his  memorable  essay  on  the  necessity  of  a  code 
for  Germany.  He  bad  seen  many  German  soldiers  in  1814 
about  to  march  to  Paris.  He  realised  the  change  which 
this  denoted ;  and  out  of  tho  fulness  of  his  heart  be  wrote 
the  essay  in  a  fortnight.  The  mode  of  treatment  is  more 
comprehensive  than  the  theme;  and  to-day,  perhaps  partly 
for  this  reason,  the  essay  is  as  readable  as  it  ever  was; 
Jurists  have  not  yet  carried  out  all  the  suggestions  which 
it  contains.  For  Germany,  its  soil  freed  and  its  honor 
▼indicated,  a  happy  future  had,  he  predicted,  been  opened 
up.  "The  division  into  small  states  was  inevitable,  and 
not  to  be  deplored.  The  existence  of  great  states  is  always 
in  a  sense  unuatural ;  it  implies  a  warm  life  only  at  one 
point, — a  constant  repression  of  individuals  for  a  common 
object,  and  no  real  nnity  between  the  rulers  and  the  sub- 
jects. In  a  land  of  small  states,  on  the  other  hand,  the 
peculiarity  of  each  has  full  play  ;  there  is  development  of 
variety,  and  the  unity  of  princes  and  people  is  deeper  and 
more  living."  The  only  unity  practicable  and  needful  in 
Thibaut's  judgment  was  one  of  law;  and  for  such  all  tho 
German  Governments  should  labor.  His  review  of  tho 
state  of  jurisprudence  in  Germany  is  severe;  it  recalls  the 
contemporaneous  criticism  passed  by  Bentham  on  English 
law.  Thibaut  pointed  out  luminously  the  contrast  be-  I 
tween  the  fundamental  conceptions  of  Roman  and  German 
society,  and  the  inadequacy  of  Roman  law  to  supply  defects 
in  German  jurisprudence.    It  was  not  pleasing  to  many 

i arista  to  be  told  that  a  few  lectures  on  the  laws  of  the 
'eraians  and  Chinese  would  do  more  to  awaken  a  true 
judicial  sense  than  minute  disquisitions  on  the  Roman 
law  of  intestacy — observations  the  full  effect  of  which 
Thibaut  hi ii. -elf  did  not  perhaps  conceive.  The  essay  was 
as  much  a  condemnation  of  the  entire  state  of  jurispru- 
dence as  an  argument  for  codification  :  it  was  a  challenge 
to  civilians  to  justify  their  very  existence.  Savigny  took  ; 
up  the  challenge  thus  thrown  down  ;  and  a  long  contro- 
versy as  to  points  not  very  clearly  defined  took  place.  The  , 
glory  of  the  controversy  belonged  to  Savigny ;  the  real  '< 
victory  rested  with  Thibaut.  By  recent  legislation  Ger- 
many has  carried  out  some  of  the  ideas  of  Thibaut ;  and 
others  indicated  but  not  developed  in  his  essay  remain  to 
be  completed  by  a  scientific  school  of  jurists.  One  of  his 
works  best  worth  reading  is  his  Theory  of  Construction. 
Though  directly  applicable  to  Roman  law,  it  is  of  general 
use.  The  subject  is  divided  into  two  branches— ''Inter- 
pretation nach  der  Abslcht  des  Gesetsgeber "  and  "Inter- 
pretation nach  dem  Grande  des  Gesetxcs,"  or,  as  Austin 
expresses  the  distinction  in  a  marginal  note  on  his  copy, 
"What  the  legislator  would  have  contemplated  had  he 
conceived  his  purpose  completely  and  distinctly,  and  what 
the  legislator  actually  contemplated."  It  would  be  inter- 
esting to  compare  the  rales  of  interpretation  stated  by 
Thibaut  with  the  rules  of  construction,  familiar  to  English 
lawyers,  laid  down  by  Coke  in  Heydou's  Case,  3,  76,  Re- 
fori,.  Thibaut's  best-known  work  is  on  the  Pandects 
(System  dee  Pandektmrechti,  3  vols.,  1803),  a  part  of  which 


and  he  carried  on  with  Hugo  a  controversy  as  to 
points.  Thibaut's  own  classification  earlier  is  unsatisfactory. 
He  divided  the  subject  into  public  law  (that  which  treat* 
of  the  relations  between  Government  and  subjects),  private 
law,  and  international  law.  Public  law  he  subdivided 
into  constitutional  law  (StaaUrtdU,  the  laws  binding  on 
the  sovereign)  and  administrative  law  ( Reoierungsrttkl,  or 
criminal  law,  and  laws  relating  to  finance  and  police |. 
The  laws  relating  to  civil  process  were  dealt  with  partly 
under  administrative  law  and  partly  under  private  law. 
Status  was  placed  partly  in  the  former  partly  in  the  Utter; 
and  the  law  as  to  guardianship  and  parental  authority  u 
as  a  part  of  the  law  of  police.   Thibaut,  however, 

division.   One  of 


one  of 

iticise  the  divisions  found  in  tho  Institutes, 


his  most  int 

the  "Civil  Code,"  Lehrbuch  des  frinwtueken  (Sri/redUi  is 
tteter  VergUichnn  mU  dem  romischen  Civitreekt.  While  criti- 
cising the  code,  which  he  designates  as  in  the  highest 
degree  unsystematic,  be  recognizes  in  it  merits  which  Ger- 
man jurists  of  his  time  were  reluctant  to  admit. 

In  modern  German  legal  literature  Thibant's  influence 
is  not  very  perceptible.  Even  at  Heidelberg  it  was  quickly 
superseded  by  that  of  his  successor,  Vangerow,  and  in 
Germany  bis  works  are  now  little  used  as  text-books. 
But  those  best  able  to  judge  Thibaut  have  most  praised 
him.  Austin,  who  owed  much  to  him,  describes  him  ax 
one  "  who  for  penetrating  acuteness.  rectitude  of  judgment 
and  depth  of  learning,  and  eloquence  of  exposition  may  be 
placed  by  the  side  of  Von  8avigny,  at  the  head  of  all 
living  civilians;"  and  elsewhere  he  praises  Thibaut's  inde- 
fatigable perseverance  and  "sagacity  not  surpaasahle" 
High  though  such  eulogies  are,  they  are  scarcely  adequate. 
In  Thibaut's  works  are  promises  which  he  did  not  fulfil, 
and  they  contain  fertile  suggestions  which  future  jurists 
may  utilise.  It  was  not  the  least  of  his  merits  that  he 
introduced  scientific  methods  into  legal  practice  and  prac- 
tical sense  into  jurisprudence.  (J.  jrf.) 

THIELT,  a  town  of  Belgium,  in  the  province  of 
West  Flanders,  15  miles  south-southeast  of  Bruges, 
on  a  branch  line  between  Ingelmunster  and  Deynie. 
It  manufactures  linen  and  woollen  goods,  gloves,  vine- 
gar and  spirits,  and  has  tanneries  and  bleacneries. 
There  is  also  some  trade  in  cattle  and  grain.  The  town 
was  of  considerable  importance  in  the  Middle  Ages, 
but  was  almost  entirely  destroyed  by  6re  in  1383,  a 
calamity  from  which  it  never  wholly  recovered.  The 
population  in  1876  was  10,527. 

THIERRY,  the  name  of  two  excellent  French  his- 
torians, brothers  (August  in  and  Amedee),  both  of 
whom,  though  their  literary  and  historical  faculty 
was  not  quite  equal,  displayed  the  same  devotion  to 
historical  study. 

L  Jacqces  Nicolas  Auqcstin  Thierry  (1795- 
1856),  the  elder  and  most  gifted,  was  born  at  Blois 
on  the  10th  May,  1795.    He  had  no  advantages  of 
birth  or  fortune,  but  was  greatly  distinguished  at  the 
Blois  grammar  school,  and  entered  the  Ecole  Normale, 
an  establishment  which,  designed  on  the  best  principles 
to  supply  France  with  perfectly  equipped  teachers, lias 
on  the  whole  done  more  service  to  journalism  and 
literature  than  to  pedagogy.     He  appears  to  have 
been  very  susceptible  to  personal  influences,  and  was 
for  a  time  docile  to  St.  Simon  and  afterwards  to  Comte. 
But  his  real  bent  was  towards  more  solid  studies,  and, 
under  the  impulse  of  the  strong  current  setting  at  the 
time  towards  mediteval  research,  he  began,  and  in  1825 
published,  his  History  of  the  Norman  Conautst  of 
England^  much  altered  and  improved  in  the  liter 
edition  of  1840.    Two  years  later  he  published  im- 
portant Ijfttret  tur  T  Histoire  de  Prtmce,  attacking  the 
traditional  method  of  history-writing,  and  recommend- 
ing recourse  to  the  original  documents.    About  this 
time  the  heavy  calamity  of  blindness  threatened  him. 
and  by  1830  he  had  totally  lost  his  sight.    His  mar- 
riage, however,  with  Julie  de  Querengal,  a  woman  of 
ability,  considerably  lightened  his  misfortune,  and 
about  the  same  time  he  was  elected  to  the  Academic, 
des  Inscriptions.   He  continued  to  pursue  his  historical 
studies,  now  through  other  eyes,  and  in  1834  pub- 
lished  Dix  An*  d' Etudes  Hutoriqnes,  which  was 
followed  by  his  capital  work,  the  Rtcitt  Merovinoimt, 
in  1840.   His  later  years  were  chiefly  occupied  in  the 
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study  of  the  history  of  the  Tien  fltat,  which  bore 
fruit  to  more  than  one  publication.  He  died  at  Paris 
oo  May  22,  1856. 

The  duller  school  of  picturesque  Dryasdusts  (a  rather 
miraculous  combination)  who  have  profited  by  Thierry's 
labors  and  continued  his  work  have  sometimes  charged  both 
him  and  his  brother  with  having  entered  on  history  with 
their  minds  full  of  Walter  Scott,  and  with  having  eubordi- 
nsled  (acts  to  graphic  presentation.  The  charge  is  entirely 
unjust,  and  is  generally  found  in  the  mouths  of  those  who 
ire  particularly  ill  qualified  to  make  it,  inasmuch  as  they 
owe  Thierry  nearly  everything  in  style.  By  others  be  is 
described  as  the  founder  of  the  picturesque  school,  and  in 
this  capacity,  no  doubt,  he  has  much  to  answer  for.  His 
own  work,  however,  is  of  a  very  high  and  remarkable 
character.  He  had  hardly  any  forerunners,  unless  Gibbon 
may  be  counted  as  one,  and  his  freedom  from  the  besetting 
*io  of  his  own  school — the  subordination  of  sober  history 
to  picturesque  description  and  romantic  narrative — is  best 
•sea  by  comparing  him  with  his  contemporary  Barante, 
who,  however,  is  himself  not  to  be  named  otherwise  than 


IL  AitiDtK  Simon  DomrnQinc  Thierry  (1797- 
1873)  was  the  younger  brother  of  Augustin,  and  was 
bom  on  the  2d  August,  1797.  He  began  life  as  a 
journalist  (after  an  essay,  like  his  brother,  at  school- 
mastering),  was  connected  with  the  famouB  romantic 
harbinger  the  Globe,  and  obtained  a  small  Government 
clerkship.  His  first  book  was  a  brief  history  of  Guienne 
in  1825,  and  three  years  later  appeared  the  Histoire 
des  Gandois,  which  was  received  with  much  favor,  and 
obtained  him,  from  the  royalist  premier  Martignac,  a 
history  professorship  at  Besancon.  He  was,  however, 
thought  too  liberal  for  the  Government  of  Charles  X., 
ami  his  lectures  were  Btopped,  with  the  result  of  secur- 
ing him,  after  the  revolution,  the  important  post  of 
prefect  of  the  Haute-Sadne,  which  he  held  eight 
years.  During  this  time  he  published  nothing.  In 
1838  he  was  transferred  to  the  council  of  state  as 
master  of  request*,  which  post  he  held  through  the 
revolution  of  1848  and  the  coup  ttHat  till  1860,  when 
he  was  made  senator— a  paid  office,  it  must  be  remem- 
bered, and,  in  effect,  a  lucrative  sinecure.  He  also 
passed  through  all  the  ranks  of  the  Legion  of  Honor, 
became  a  member  of  the  Academie  des  Inscriptions 
in  1841,  and  in  1862  received  the  honorary  degree  of 
D.C.L.  at  Oxford.  He  had,  except  during  the  time 
of  his  prefecture,  never  intermitted  his  literary  work, 
being  a  constant  contributor  to  the  Revue  den  Deux 
Mvndes,  his  articles  (usually  worked  up  afterwards 
into  books)  almost  all  dealing  with  Roman  Gaul  and 
its  period.  The  chief  were  the  Histoire  <T AttUa 
(1856),  frequently  reprinted,  the  Hutoire  de  la  OauU 
sous  t  Administration  Romaine  (1840-2^.  a  Tableau 
de  T Empire  Romuin,  and,  in  imitation  of  his  brother, 
certain  Mats  of  Roman  history,  a  book  of  St.  Jerome 
in  1867.  and  one  on  Chrysostom  andEudoxia  in  1873. 
He  died  March  27,  1873. 

His  literary  and  historical  genius  was  perhaps  inferior 
to  his  brother's,  and  he  exhibits  more  of  the  defects  of  the 
anecdotic  method  of  writing  history,  but  he  shared  Augus- 
tin's  passion  for  going  to  the  fuuntainhead  and  for  Animat- 
ing the  dry  bones  of  mere  chronicles  and  mere  academic 
>  with  accounts  of  the  life  of  peoples. 


making  (chiefly  stamps  and  playing  cards)  employ 
8000  hands,  and  the  business  done  reaches  £1,200,000 
[$5,832,000j  per  annum.  The  church  of  Le  Moutier, 
so  named  from  a  Benedictine  monastery  of  which  it 
formed  part,  contains  building  of  the  7th,  8th.  and 
11th  centuries;  the  tower  is  more  modern.  There 
were  12,005  inhabitants  in  1886  (commune  16,754). 

Thiers  was  sacked  in  523  by  the  soldiers  of  Thierry,  the 
son  of  Clovis ;  and  Gregory  of  Tours  speaks  of  a  wooden 
chapel  which  then  existed  here  (on  the  site  of  the  present 
church  of  Le  Moutier  The  church  of  St.  Genes  was 
built  in  573  by  Avitus,  bishop  of  Clermont,  on  the  site  of 
the  ancient  Tigernum  Oastrum,  was  rebuilt  in  1016  by  Wido, 
lord  of  Thiers,  and  again  in  the  12th  century.  There  is 
some  curious  mosaic  work  of  the  12th  century,  and  a  fine 
tomb  of  the  13th.  The  commercial  importance  of  Thiers 
was  greatly  increased  three  centuries  ago.  when  the  man- 
ufacture of  the  larger  kinds  of  cutlery  was  introduced  from 
Chateldon,  between  Vichy  and  Thiers, 


THIERS,  a  town  of  France,  chef-lieu  of  an  arron- 
diwement  in  the  department  or  Puy-de-DSme,  on  the 
railway  between  Clermont  and  St  Etienne,  24  miles 
east-northeast  of  the  former  town.  It  is  most  pictur- 
esquely situated  on  the  side  of  a  hill,  at  the  foot  of 
which  the  Darolle  rapidly  descends  through  a  nar- 
row valley  into  the  Dore,  in  its  turn  a  tributary  of 
the  Allier.  The  streets,  rising  in  steep  rows,  contain 
many  wooden  and  gabled  houses,  some  of  which  arc  as 
<jld  as  the  15th  century,  and  a  fine  view  of  the  Plain 
»f  Limagne  and  the  Dome  Hills  is  obtainable  from 
the  terraces.  All  the  processes  of  making  cutlery 
may  be  seen  at  Thiers,  giving  employment  to  12,000 
workmen  in  the  town  and  the  villages  within  a  radius 
of  6  to  7  miles.   Sheath-making,  tanning,  and  paper- 


THIERS,  Louis  Adolphb  (1797-1877),  "liberator 
of  the  territory,"  as  even  the  short-lived  gratitude  of 
Franco  continues  to  call  him,  was  born  at  iMarseilles 
on  April  1 6,  1797.  His  family  are  somewhat  grandilo- 
quently spoken  of  as  "cloth  merchants  ruined  by  the 
Revolution,"  but  it  seems  that  at  the  actual  time  of 
his  birth  his  father  was  a  locksmith.  His  mother  be- 
longed to  the  family  of  the  Chlniers,  and  he  was  well 
educated,  first  at  the  Lycee  of  Marseilles,  and  then 
I  in  the  faculty  of  law  at  Aix.  Here  he  began  his 
lifelong  friendship  with  Mignet,  and  was  called  to 
the  bar  at  the  age  of  23.  He  had,  however,  little 
taste  for  law  and  much  for  literature  ;  and  he  obtained 
(it  is  said  by  an  ingenious  trick,  and  in  spite  of  unfair 
and  prejudiced  attempts  to  deprive  him  of  it)  an 
academic  prize  at  Aix— for  a  discourse  on  Vauvenar- 

fues.  In  the  early  autumn  of  1821  Thiers  went  to 
'aria,  and  was  quickly  introduced  as  a  contributor  to 
the  Constitutionnel,  at  first  on  literary  and  then  on 
general  and  especially  political  subjects,  as  well  as  art 
and  the  drama.  In  each  of  the  years  immediately 
following  his  arrival  in  Paris  he  collected  and  pub- 
lished a  volume  of  his  Constitutionnel  articles,  the 
first  on  the  salon  of  1822,  the  second  on  a  tour  in  the 
Pyrenees.  He  was  put  out  of  all  need  of  money  by 
the  singular  benefaction  of  Cotta,  the  well-known 
Stuttgart  publisher,  who  was  part  proprietor  of  the 
Constitutionnel,  and  made  over  to  Thiers  his  dividends, 
or  part  of  them.  Meanwhile  he  became  very  well 
known  in  liberal  society,  especially  in  the  house  of 
Laffitte,  and  he  had  begun  and  was  rapidly  compiling 
(at  first  with  the  assistance  of  M.  Felix  Bodin  and 
afterwards  alone)  the  celebrated  Histoire  de  la  Revolu- 
tion Francaise,  which  founded  his  literary  and  helped 
his  political  fame.  The  first  two  volumes  appeared"  in 
1823,  the  last  two  (often)  in  1827.  The  book  brought 
him  little  profit  at  first,  but  became  immensely  popular. 
The  well-known  sentence  of  Carlyle,  that  it  is  "  as  far 
as  possible  from  meriting  its  high  reputation."  is  in 
strictness  justified,  not  merely  in  regard  to  this,  bnt 
in  regard  to  all  Thiers's  historical  work,  which  is  only 
too  frequently  marked  by  extreme  inaccuracy,  by  preju- 
dice which  passes  the  limit*  of  accidental  unfairness 
and  sometimes  seems  to  approach  those  of  positive 
dishonesty,  and  by  an  almost  complete  indifference  to 
the  merits  as  compared  with  the  successes  of  his 
heroes.  But  Carlyle  himself  admits  that  Thiers  is 
"a  brisk  man  in  his  way,  ana  will  tell  you  much  if 
you  know  nothing."  In  other  words  the  Histoire  de 
In  Revolution  (again  like  its  authors  other  work) 

(>osse8se8  in  a  very  high  degree  the  gifts  of  clearness, 
iveliness,  and  intelligible  handling  which  so  often  dis- 
tinguish French  writing.  Coming  as  it  did  just  when 
the  reaction  against  the  Revolution  was  about  to  turn 
into  another  reaction  in  its  favor,  it  was  assured  of 
success. 

For  a  moment  it  seemed  as  if  the  author  had  defi- 
nitely chosen  the  lot  of  a  literary  man,  even  of  a 
literary  hack.    He  planned  an  Histoire  Generate,  and 


Digitized  by  Google 


324 


THIERS. 


was  about  to  survey  mankind  from  China  to  Peru  on 
the  deck  of  a  French  man-of  war  as  a  preliminary 
process.  But  the  accession  to  power  of  the  Polignac 
ministry  in  August,  1829,  changed  his  projects,  and  at 
the  beginning  of  the  next  year  Thiers,  with  Armand 
Carrel,  Mignet,  and  others,  started  the  National,  a 
new  opposition  newspaper,  which  openly  attacked  the 
older  Bourbon  line  and  was  foremost  in  provoking  the 
famous  and  fatal  Ordonnances  of  July.  Thiers  him- 
self was  the  soul  (or  at  least  one  of  the  souls)  of  the 
actual  revolution.  What  share  he  had  in  the  process 
sometimes  attributed  to  him  of  "overcoming  the 
scruples  of  Louis  Philippe"  is  no  doubt  a  debatable 
question,  with  the  problem  in  limine  of  the  debate 
whether  Louis  Philippe  had  any  scruples  to  overcome. 
At  any  rate  Thiers  had  his  reward.  He  ranked,  if 
not  at  once,-  yet  very  soon,  as  one  of  the  radical 
though  not  republican  supporters  of  the  new  dynasty, 
in  opposition  to  the  party  of  which  his  rival  Guizot 
was  the  chief  literary  man,  and  Guizot  s  patron  the 
duke  of  Broglie  the  main  pillar  among  the  nobility, 
and  which  might  be  called  by  comparison  Conserva- 
tive. At  first  Thiers,  though  elected  deputy  for  Aix, 
obtained  only  subordinate  places  in  the  ministry  of 
finance.  After  the  overthrow  of  his  patron  Lafntte, 
he  seemed  to  change  his  politics  and  became  much  less 
radical,  and,  after  the  troubles  of  June,  1832,  this  ten- 
dency was  strengthened  or  rewarded  by  his  appointment 
to  the  ministry  of  the  interior.  #  He  repeatedly  changed 
his  portfolio,  but  remained  in  office  for  four  years, 
became  president  of  the  council  and  in  effect  prime 
minister,  and  began  the  series  of  quarrels  and  jeal- 
ousies with  Guizot  which  make  one  of  the  chief  and 
not  the  most  creditable  features  of  the  politics  of  the 
reign.  At  the  time  of  his  resignation  in  1836  he  was 
foreign  minister,  and,  as  usual,  wished  for  a  spirited 
policy  in  Spain,  which  he  could  not  carry  out.  He 
travelled  in  Italy  for  some  time,  and  it  was  not  till 
J838  that  he  began  a  regular  campaign  of  parliamen- 
tary opposition,  which  in  March,  1840,  made  him  presi- 
dent of  the  council  and  foreign  minister  for  the  second 
time.  _  But  he  held  the  position  barely  six  months, 
and  being  unable  to  force  on  the  king  an  anti-English 
and  anti-Turkish  policy,  resigned  on  October  29,  after 
having,  as  was  generally  thought,  with  the  direct 
purpose  of  stirring  up  Anglophobia,  begged  the  body 
of  Napoleon  from  England.  This  was  made  the  occa- 
sion of  the  ceremony  immortally  ridiculed  by  Thacke- 
ray, and,  it  is  said,  condemned  by  Thiers  himself  as 
unworthy  of  the  occasion.  He  now  had  little  to  do 
with  politics  for  some  years,  and  spent  his  time  on  the 
preparation,  on  a  much  larger  scale  than  his  first  work, 
of  his  Hi*t»ire  dn  Conaulat  et  de  T  Empire,  the  first 
volume  of  which  appeared  in  1845,  and  which  con- 
tinued to  occupy  him  for  more  than  twenty  years  of 
composition  ana  nearly  twenty  of  publication.  During 
the  Interval,  though  he  was  still  a  member  of  the 
chamber,  he  Bpoke  rarely,  but  after  the  beginning  of 
1846  his  appearances  were  more  frequent,  and  he  was 
evidently  bidding  once  more  for  power  on  the  liberal 
and  reforming  side.  Immediately  before  the  revolu- 
tion of  February  he  went  to  all  but  the  greatest 
lengths,  and  when  it  broke  out  he  and  Odillon  Barrot 
were  summoned  by  the  king,  but  it  was  too  late. 
Thiers  was  unable  to  govern  the  forces  he  had  helped 
to  gather,  and  he  resigned. 

Under  the  republic  he  took  up  the  position  of  con- 
servative republican,  which  he  ever  afterwards  main- 
tained (his  acceptance  of  the  republic  being  not  much 
more  heartfelt  than  his  subsequent  acceptance,  after 
an  interval,  of  the  empire),  and  he  never  took  office. 
But  the  consistency  of  nis  conduct,  especially  in  voting 
for  Prince  Louis  Napoleon  as  president,  was  often  and 
sharply  criticised,  one  of  the  criticisms  leading  to  a 
duel  with  a  fellow  deputy,  Bixio.  On  the  whole,  his 
conduct  during  these  years,  and  still  more  during  the 
last  years  of  Louis  Philippe,  may  1*  said  to  have  wsen 
not  wholly  creditable.    He  was  arrested  at  the  coup 


d'e'tat  (when  some  malicious  and  apparently  fab* 
stories  were  spread  as  to  his  cowardice),  was  sent  to 
Mazas,  and  then  escorted  out  of  Prance.  But  in  lh« 
following  summer  he  was  allowed  to  return.  For  the 
next  decade  his  history  was  almost  a  blank,  his  time 
being  occupied  for  the  most  part  on  The  Consulate 
and  the  bmpire.  It  was  not  till  1863  that  he  re 
entered  political  life,  being  elected  by  a  Parisian  con- 
stituency in  opposition  to  the  Government  candidate 
For  the  seven  years  following  he  was  the  chief  speaker 
among  the  small  band  of  anti-Imperialists  m  the 
French  chamber,  and  was  regarded  generally  as  the 
most  formidable  enemy  of  the  empire, — all  the  more 
formidable  because  he^  never  gave  occasion  for  taking 
any  violent  steps  against  him.  It  has  been  pointed 
out  that,  while  nominally  protesting  against  the  foreign 
enterprises  of  the  empire,  he  perpetually  harped  on 
French  loss  of  prestige,  and  so  contributed  more  than 
any  one  else  to  stir  up  the  fatal  spirit  which  brought 
on  the  war  of  1870,  and  that,  while  constantly  criti- 
cising and  weakening  the  Government  of  his  country, 
he  gave  it  no  help  nor  even  offered  any.  Even  when 
the  Liberal-Imperialist  Ollivier  ministry  was  formed, 
he  maintained  at  first  an  anything  but  benevolent 
neutrality,  and  then  an  open  opposition,  and  it  would 
be  pleasant  to  feel  more  certain  than  we  can  feel  that 
his  vigorous  denunciation  of  the  war  with  Prussia  wu 
the  result  of  honest  conviction,  and  not  merely  of  the 
fact  that  it  was  not  hi*  war.  At  any  rate,  it  Drought 
him  great  unpopularity  for  the  moment,  with  a  corre- 
sponding^ react  ion  of  gratitude  when  the  crash  came 
Again  it  is  impossible  to  be  sure  whether  mere  "cao- 


mness,"  or  something  better,  kept  him  from 
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he  was  in  a  manner  the  author. 

Nevertheless  the  collapse  of  the  empire  was  a  great 
opportunity  for  Thiers,  and  it  was  worthily  accented. 
He  undertook  in  the  latter  part  of  September  and  the 
first  three  weeks  of  October  a  circular  tour  to  the  dif- 
ferent courts  of  Europe,  in  the  hope  (which  he  prob- 
ably knew  to  be  a  vain  one,  though  the  knowledge 
neither  daunted  his  spirit  nor  relaxed  his  efforts)  of 
obtaining  sum e  intervention,  or  at  least  some  good 
offices.  The  mission  was  unsuccessful ;  but  the  nego- 
tiator was  on  its  conclusion  immediately  charged  with 
another — that  of  obtaining,  if  possible,  an  armistice 
directly  from  Prince  Bismarck.  For  a  time  this  abo 
failed,  as  the  Provisional  Government  would  not  accept 
the  German  conditions ;  but  at  last  France  was  forced 
to  yield.  The  armistice  having  been  arranged,  and 
the  opportunity  having  been  thus  obtained  of  electing 
a  National  Assembly,  Thiers  was  chosen  deputy  by 
more  than  twenty  constituencies  (of  which  he  preferred 
Paris),  and  was  at  once  elected  by  the  Assembly  itself 
practically  president,  nominally  chef  du  pouvoir  ex<- 
cutif. ' '  He  lost  no  time  in  choosing  a  coalition  cabinet, 
and  then  personally  took  up  the  negotiation  of  peace. 
Probably  no  statesman  has  ever  had  a  more  disgusting 
task  ;  and  the  fact  that  he  discharged  it  to  the  satis- 
faction of  a  vast  majority,  even  in  a  nation  popularly 
reputed  the  vainest,  the  least  ballasted  with  common 
sense,  and  the  most  ungrateful  to  public  servants  who 
are  unsuccessful,  is  the  strongest  testimony  to  Thiers'* 
merits.  After  contesting  the  matter,  on  the  one  side 
with  the  determination  of  Germany  to  have  the  pound 
of  flesh,  on  the  other  with  the  reluctance  of  the  As- 
sembly to  submit  to  the  knife,  he  succeeded  in  con 
vincing  the  deputies  that  the  peace  was  necessary,  and 
it  was  (March  1,  1871 )  voted  by  more  than  five  to  one. 

Thiers  held  office  for  more  than  two  years  after  this 
event, — a  length  of  tenure  which,  in  the  circumstance* 
and  considering  the  French  temper,  is  very  surprising , 
and  shows  the  strength  of  the  general  conviction  that  he 
alone  could  be  trusted.  He  had  at  first  to  meet  and  crush 
at  once  the  mad  enterprise  of  the  Paris  commune; 
and  the  severity  which  was  undoubtedly  shown  in  doing 
this  is  more  tbnn  justified  by  two  considerations, — first, 
that  failure  to  suppress  it  would  have 
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throughout  France ;  and,  secondly,  that  the  Germans 
•©old almost  to  a  certainty  have  made  it  a  pretext  for 
farther  demands.  Soon  after  this  was  accomplished, 
Thiers  became  (August  30)  in  name  as  well  as  in  fact 
president  of  the  republic,  and  he  set  himself  with  vigor 
sod  success  to  the  tasks  of  rearranging  the  army,  the 
finances  (including  the  paying  off  of  the  war  indem- 
nity), and  the  civil  service,  ana  of  procuring  the  with- 
■iroval  of  the  German  army  of  occupation. 

The  strong  personal  will  and  inflexible  opinions  of 
the  president  had  much  to  do  with  the  resurrection  of 
Francs;  but  the  very  same  facts  made  it  inevitable 
that  he  should  excite  violent  opposition.   It  seems  to 
be  generally  acknowledged  that  to  him  personally  were 
doe  the  establishment  and  retention  of  the  republican 
rather  than  the  monarchical  form  of  government,  to 
which  latter  the  Assembly  as  first  elected  was  noto- 
riously disposed.    He  was  a  confirmed  protectionist, 
iod  free-trade  ideas  had  made  great  way  in  Franco 
under  the  empire  ;  he  was  an  advocate  of  long  military 
asrvice,  and  the  devotees  of  la  revanche  were  all  for 
the  introduction  of  general  and  compulsory  but  short 
service.   Both  his  talents  and  his  temper  made  him 
utterly  indisposed  to  maintain  the  distant,  Olympiau, 
apparently  inactive,  attitude  which  is  supposed  to  be 
incumbent  on  a  republican  president;  and  (for  his 
tongue  was  never  a  carefully  governed  one)  he  some- 
times  let  drop  expressions  scarcely  consistent  with 
constitutional  theories  of  the  relation  of  the  chief  of 
the  state,  whether  president  or  king,  to  parliament. 
In  January,  1872,  he  formally  tendered  his  resigna- 
tion ;  but  the  country  was  then  in  too  manifestly  dis- 
organized a  condition  to  allow  even  his  enemies  to  ac- 
cept it    His  position,  however,  was  clearly  one  not 
tenable  for  long  in  such  a  country  as  France.  The 
Riifht  (and  not  merely  the  Extreme  Right)  hated  him 
for  his  opposition  to  the  restoration  of  the  monarchy, 
and  with  some  justice  reminded  him  of  former  decla- 
rations and  opinions  on  the  subject ;  the  Extreme  Left 
sould  not  forgive  the  suppression  of  the  commune, 
while  some  radical  leaders,  who  may  have  had  little 
sympathy  with  the  commune  itself,  saw  in  his  great 
reputation  and  imperious  personality  a  bar  to  their  own 
Kvession  to  power.    His  chief  supporters — men  like 
Remusat,  Barthelemy  Saint-IIilaire,  and  Jules  Simon 
—were  men  rather  of  the  past  than  of  the  present ; 
and  he  had  few  younger  adherents. 

The  year  1873  was,  as  a  parliamentary  year  in  France, 
occupied  to  a  great  extent  with  attacks  on  Thiers.  In 
the  early  spring  regulations  were  proposed,  and  on 
April  13  were  carried,  which  were  intended  to  restrict 
the  executive  and  especially  the  parliamentary  powers 
of  the  president  On  the  27th  of  the  same  month  a 
contested  election  in  Paris,  resulting  in  the  return  of 
the  opposition  candidate,  M.  Barodet,  was  regarded  as 
a  grave  disaster  for  the  Thiers  Government  and  that 
Government  was  not  much  strengthened  by  a  disso- 
lution and  rec<  institution  of  the  cabinet  on  May  19. 
Immediately  afterwards  the  question  was  brought  to  a 
bead  by  an  interpellation  moved  by  the  duke  of  Broglie . 
The  president  declared  that  he  should  take  this  as  a 
vote  of  want  of  confidence  ;  and  in  the  debates  which 
followed  a  vote  of  this  character  (though  on  a  different 
formal  issue,  and  proposed  by  M.  Ernoul)  was  carried 
by  16  votes  in  a  house  of  704.  Thiers  at  once  resigned 
(May  24). 

He  survived  his  fall  four  years,  continuing  to  sit  in 
the  Assembly,  and,  after  the  dissolution  of  1876,  in 
the  Chamber  of  Deputies,  and  sometimes,  though 
rarely,  speaking.  He  was  also,  on  the  occasion  of  this 
dissolution,  elected  senator  for  Belfort,  which  his  ex- 
ertions had  saved  for  France ;  but  he  preferred  the 
lower  house,  where  he  sat  as  of  old  for  Paris.  On 
May  16,  1877,  he  was  one  of  the  "  363"  who  voted 
want  of  confidence  in  the  Broglie  ministry  (thus  pay- 
ing his  debts),  and  he  took  considerable  part  in  organ - 
the  subsequent  electoral  campaign.  But  he  was 
astinedto  see  its  success,  being  fatally  struck  with 


apoplexy  at  St  Germain-en-Laye  on  September  3. 
Thiers  had  long  been  married,  and  his  wife  and  siBter- 
in  law,  Mile.  Dosne.  were  his  constant  companions; 
but  he  left  no  children,  and  had  had  only  one — a 
daughter, — who  long  predct-eased  him.  He  had  been 
a  member  of  the  Academy  since  1834.  His  personal 
appearance  was  remarkable,  and  not  imposing,  for  he 
was  very  short,  with  plain  features,  ungainly  gestures 
and  manners,  very  near-sighted,  and  of  disagreeable 
voice ;  yet  he  became  (after  wisely  giving  up  an  at- 
tempt at  the  ornate  style  of  oratory)  a  very  effective 
speaker  in  a  kind  of  conversational  manner,  and  in  the 
epigram  of  debate  he  had  no  superior  among  the  states- 
of  his  time  except  Lord  Beaconsfield. 


Thiers  is  by  far  the  most  gifted  and  Interesting  of  the 
group  of  literary  statesmen — not  statesmen  who  have  had 
a  penchant  for  literature,  hat  men  of  letters  whose  literary 
distinction  has  made  them  politicians — which  forms  a 
unique  feature  in  the  French  political  history  of  this  cen- 
tury. Numerous  as  these  are,  there  are  only  two  who  are 
at  all  comparable  to  him — Guisot  and  Lamartine ;  and  as  a 
statesman  he  stands  far  aliove  both.  Nor  ix  this  eminence 
merely  due  to  his  great  opportunity  in  1870;  for  Quirot 
might  under  Louis  Philippe  have  almost  made  himself  a 
French  Walpole,  at  least  a  French  Palmerston,  and  Lamar- 
tine's  opportunities  after  1848  were,  for  a  man  of  political 
geuius,  illimitable.  But  both  failed, — Lamartine  almost 
ludicrously,— while  Thiers  in  hard  conditions  made  a  strik- 
ing if  not  a  brilliant  success.  A  devil's  advocate  may  indeed 
urge  that  his  egotist  and  almost  gasconading  temperament 
stood  him  in  stead  in  the  trying  circumstances  of  his  nego- 
tiations with  the  powers  and  with  Prince  Bismarck,— but 
this  is  not  really  to  his  discredit.  No  less  masterful  methods 
than  his  would  have  sufficed  to  bring  France  into  order 
from  the  chaos  succeeding  the  fall  of  the  empire  and  the 
invasion  of  the  Germans  But  Thiers  only  showed  well 
when  he  was  practically  supreme.  Even  as  the  minister  of 
a  constitutional  monarch  his  intolerance  of  interference  or 
joint  authority,  his  temper  at  once  imperious  and  in- 
triguing, his  inveterate  inclination  towards  briyue,  that  is 
to  say,  underhand  rivalry  and  caballing  for  power  and  place, 
•bowed  themselves  unfavorably  ;  and  his  constant  tendency 
to  inflame  the  aggressive  and  chauvinist  spirit  of  his  coun- 
try, though  it  may  fairly  claim  to  have  been  a  kind  of  pa- 
triotism, neglected  fact,  was  not  baaed  on  any  just  estimate 
of  the  relative  power  and  interest*  of  France,  and  led  his 
country  more  than  once  to  the  verge— once,  though  he 
affected  to  warn  her  off.  over  the  verge— of  a  great  calamity. 
In  opposition,  both  under  Louis  Philippe  and  under  the 
empire,  and  even  to  some  extent  in  the  last  four  years  of 
his  life,  hia  worse  qualities  were  always  manifested.  But 
with  all  these  drawbacks  he  conquered  and  will  retain  a 
place  in  what  is  perhaps  the  highest  as  it  is  certainly  the 
smallest  class  of  statesmen — the  class  of  those  to  whom 
their  country  has  had  recourse  in  a  great  disaster,  who 
have  shown  in  bringing  her  through  that  disaster  the  utmost 
constancy,  courage,  devotion,  and  skill,  and  who  have  been 
rewarded  by  as  much  success  as  the  occasion  permitted. 

As  a  man  of  letters  Thiers  is  very  much  smaller.  He 
has  not  only  the  fault  of  diffuseneas,  which  is  common  to 
so  many  of  the  best-known  histories  of  this  century,  hut 
others  as  serious  or  more  so.  The  charge  of  dishonesty  is 
one  never  to  be  lightly  made  against  men  of  snch  distinc- 
tion as  his,  especially  when  their  evident  coufldence  in 
their  own  infallibility,  their  faculty  of  ingcuious  casuistry, 
and  the  strength  of  will  which  makes  them  (unconsciously, 
no  doubt)  close  and  keep. closed  the  eyes  of  their  mind  to 
all  inconvenient  facts  and  inferences  supply  a  more  char- 
itable explanation.  But  it  is  certain  that  from  Thiera's 
dealings  with  the  men  of  the  tint  Revolution  to  his  deal- 
ings with  the  battle  of  Waterloo,  constant  angry,  and  well- 
supported  protests  against  his  unfairness  were  not  lacking. 
Although  his  search  among  documents  was  undoubtedly 
wide,  its  results  are  by  no  means  always  accurate,  and  his 
admirers  themselves  admit  great  inequalities  of  style  in 
him.  These  characteristics  reappear  (accompanied,  how- 
ever, by  frequent  touches  of  the  epigrammatic  power  above 
mentioned,  which  seems  to  have  come  to  Thiers  mor« 
readily  as  an  orator  or  a  journalist  thau  as  an  historian)  in 
his  speeches,  which  have,  since  his  death,  been  collected  in 
many  volumes  by  his  widow.  Saiute-Beuve,  whose  notices 
of  Thiers  are  generally  kindly,  says  of  him, "  M.  Thiers 
sait  tout,  tranche  tout,  parlede  tout,"  and  this  omniscience 
and  "  cocksureness"  (to  use  the  word  of  a  prime  minister 
of  England  contemporary  with  this  prime  minister  of 
France  i  are  perhaps  the  chief  pervading  features  both  of 
the  statesman  and  the  man  of  letters. 
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HI*  historic*,  In  many  different  editions,  and  bit  speeches,  a* 
above,  are  easily  accessible :  hi*  minor  works  and  newspaper 
articles  have  not,  we  believe,  been  collected  In  any  form.  Work* 
on  him.  by  H.  Laya.  M  dc  Mazade.  his  colleague  and  friend  M. 
Jules  Simon,  and  others,  are  numerous.  But  a  thorough  bio- 
y  of  him  has  not  yet  been  made ;  and,  though 


monuments  enough  have  been  raised  in  his  own  country.  It  Is 
itch  there  often  complained  that  the  incessant  and  futile  poll 
struggles  of  the  last  ten  year*  have  too  much  obscured  the  repu 


tatlon  and  weakened  the  memory  of  the  last  great  utatesman  of 
France.  (©.  as.) 

THIRLWALL,  Connop  (1797-1875),  bishop  of  St 
David's,  was  born  at  Stepney  on  11th  January,  1797, 
and  was  the  son  of  the  Rev.  Thomas  Thirlwall,  at  the 
time  lecturer  at  St  Dunstan's,  Stepney,  and  after- 
wards rector  of  Bowers  Gifford,  in  Essex.  Tbe  family 
were  of  Northumbrian  extraction.  Youn^  Connop 
showed  the  most  remarkable  precocity,  learning  I /it  in 
at  three,  reading  (.J  reck  at  four,  and  writing  sermons 
at  seven.  When  he  was  twelve  his  admiring  father 
published  his  Primitux,  sermons  and  poems,  the 
thoughts  of  an  imitative  boy  in  the  style  of  a  grown 
man.  No  especial  greatness  could  have  been  safely 
predicted  from  these  performances,  which  Thirlwall 
assiduously  strove  to  suppress  in  after  years.  He 
shortly  afterwards  went  to  the  Charterhouse,  where  he 
wrote  a  number  of  letters  to  a  friend  named  John 
Candler,  some  of  which  have  been  preserved.  They 
display  the  same  extraordinary  prematurity,  but  are 
barren  of  anything  original  except  what  he  himself 
calls  "  sensibility  to  the  great  and  beautiful  in  morality. ' ' 
By  a  curious  coincidence  his  future  rival  in  Oreek 
history,  Grote,  and  Hare,  his  coadjutor  in  the  transla- 
tion ot  Niebuhr.  were  among  his  schoolfellows.  He 
took  up  his  residence  at  Trinity  College,  Cambridge, 
in  October,  1814,  and  gained  the  Craven  university 
scholarship,  one  of  three  recorded  instances  of  this 
honor  being  obtained  by  freshmen,  and  the  chancellor's 
classical  medal.  In  October,  1818,  be  was  elected  to 
a  fellowship,  and  immediately  went  for  a  year's  travel 
on  the  Continent  At  Rome  he  gained  the  friendship 
of  Bunsen,  which  had  a  most  important  influence  on 
his  life.  On  his  return,  "  distrust  of  his  own  resolu- 
tions and  convictions  "  led  him  to  abandon  for  the  time 
bis  intention  of  being  a  clergyman,  and  he  settled 
down  to  the  study  of  the  law,  with  a  firm  determina- 
tion not  to  suffer  it  to  engross  my  time  so  as  to  prevent 
me  from  pursuing  other  branches  of  knowledge." 
This  was  not  the  way  to  become  lord  chancellor,  and, 
though  he  afterwards  says,  "  My  aversion  to  the  law 
has  not  increased,"  he  adds,  'It  scarcely  could." 
How  little  his  heart  was  with  it  was  shown  by  the 
labor  he  soon  imposed  upon  himself  of  translating  and 

{refacing  Schleierroaoher's  essay  on  the  Gospel  of  St 
tuke,  very  injudiciously,"  says  Maurice,  who  seems 
to  think  that  it  may  have  cost  Thirlwall  the  arch- 
bishopric of  Canterbury.  The  translation,  neverthe- 
less, marks  an  era  in  English  theology.    He  further, 

Erobably  influenced  by  Hare,  who  had  already  trans- 
ited Tieck,  rendered  two  of  the  latter's  most  recent 
NoveRen  into  English.  In  1827  he  at  length  made  up 
his  mind  to  quit  his  uncongenial  profession,  and  was 
ordained  deacon  the  same  year.  Beyond  all  question 
be  might  have  obtained  the  highest  distinction  both  as 
jurist  and  advocate,  had  law  interested  him  more,  or 
other  things  less.  No  one  ever  possessed  a  more 
judicial  mind.  Of  his  oratory.  Mill,  whom  he  opposed 
at  a  debating  society,  says,  Before  he  had  uttered 
ten  sentences  l  set  him  down  as  the  best  speaker  I  had 
ever  heard,  and  I  have  never  since  heard  anyone  whom 
I  placed  above  him." 

It  is  not  often  that  a  scholar  twice  makes  an  epoch 
by  a  translation.  _  Such  was  Thirlwall's  destiny :  be 
joined  with  Hare  in  translating  Niebuhr's  Hittory  of 
Rome;  the  first  volume  appeared  in  1828.  The  trans- 
lation was  attacked  in  the  Quarterly  as  favorable  to 
skepticism,  and  the  translators  jointly  replied.  In  1831 
the  friends  established  the  Philological  Museum, 
which  lived  through  only  six  numbers,  though  among 
Thirlwall's  contributions  was  his  masterly  paper  on  ihe 
irony  of  Sophocles,— "  the  most  exquisite  criticism  I 


ever  read, ' '  says  Sterling.  On  Hare's  departure  from 
Cambridge  in  1832,  Thirlwall  became  assistant  college 
tutor,  which  led  him  to  take  a  memorable  share  in  the 
great  controversy  upon  the  admission  of  Dissenters 
which  arose  in  1834.  Dr.  Turton,  the  regius  professor 
of  divinity,  had  written  a  pamphlet  objecting  to  the 
admission,  on  the  pretext  of  the  apprehended  unsetde- 
ment  of  the  religious  opinions  or  young  churchmen. 
Thirlwall  replied  Dy  pointing  out  that  no  provision  for 
theological  instruction  was  in  fact  made  by  the  colleges 
except  compulsory  attendance  at  chapel,  and  that  this 
was  mischievous.  This  attack  upon  a  time- hallowed 
piece  of  college  discipline  brought  upon  him  a  demand 
for  the  resignation  of  his  office  as  assistant  tutor.  He 
complied  at  once  ;  his  friends  generally  thought  thai 
he  ought  to  have  tested  the  master's  power.  The 
occurrence  marked  him  out  for  promotion  from  a 
Liberal  Government  and  in  the  autumn  he  received 
the  chancellor's  living  of  Kirby-under-Dale,  in  York- 
shire. Though  devoted  to  his  parochial  duties,  he 
found  time  to  begin  the  book  which  has  remained  the 
principal  work  of  one  whose  performance,  however 
great,  rarely  rose  to  the  level  or  his  power.  His  Hit- 
tory  of  Greece,  unfortunately  for  him  and  for  us,  was 
a  commission  from  Lardner's  Cabinet  Cydornrdia,  and 
was  originally  intended  to  have  been  condensed  into 
two  or  three  duodecimo  volumes.  The  scale  wu 
enlarged,  but  Thirlwall  always  felt  cramped.  He 
seems  a  little  below  his  subject,  and  a  little  below  him- 
self. Yet  such  was  his  ability  that  his  history  is 
usually  allowed  to  fall  only  just  short  of  Grate's,  a 
work  undertaken  with  far  greater  enthusiasm,  and 
executed  with  far  greater  advantages.  Sterling  pro- 
nounces him  ' '  a  writer  as  great  as  Thucydides  and 
Tacitus,  and  with  far  more  knowledge  than  they." 
The  first  volume  was  published  in  1835,  the  last  in 
1847.  A  noble  letter  from  Thirlwall  to  Grote,  and 
Grote's  generous  reply,  are  published  in  the  life  of  the 
latter. 

In  1840  Thirlwall  was  raised  to  the  see  of  St  Da- 
vid's. The  promotion  was  entirely  the  act  of  Lord 
Melbourne,  an  amateur  in  theology,  who  had  read 
Thirlwall's  introduction  to  Schlciermacher,  and  satis- 
fied himself  of  the  propriety  of  the  appointment  "I 
don't  intend  to  make  a  heterodox  bishop  if  I  know  it," 
he  said.  Thirlwall  so  little  expected  the  honor  that 
he  was  absent  on  a  pedestrian  tour,  and  it  was  some 
days  before  be  could  be  found.  _  In  most  essential 
points  he  was  a  model  bishop,  and  in  acquainting  him- 
self with  Welsh,  so  as  to  preach  and  conduct  service  io 
that  language,  he  performed  a  feat  which  few  bishops 
could  have  imitated.  It  cannot  be  said  that  he  was 
grcatlv  beloved  by  his  clergy,  who  felt  their  intellec- 
tual distance  too  great,  and  were  alternately  frown 
by  his  taciturnity  and  appalled  by  his  sarcasm.  Tbe 
great  monument  of  his  episcopate  is  the  eleven  famous 
charges  in  which  he  from  time  to  time  reviewed  im- 
position of  the  English  Church  with  reference  to  what- 
ever might  be  the  most  pressing  question  of  the  day, 
—addresses  at  once  judicial  and  statesmanlike,  full  of 
charitable  wisdom  and  massive  sense.  No 


f)roductions,  it  may  safely  be  said,  were  ever  so  eagerly 
ooked  for.  or  carried  with  them  such  weight  of  au- 
thority. His  endeavors  to  allay  ecclesiastical  panic, 
and  to  promote  liberality  of  spirit  frequently  required 
no  ordinary  moral  courage.  He  was  one  of  the  four 
prelates  who  refused  to  inhibit  Bishop  Colenso  from 


resign 

the  questions  of  Maynooth,  of  the  admission  of  Jews 
to  parliament  of  the  Gorham  case,  and  of  the  coo- 
science  clause.  He  was  the  only  bishop  who  voted 
for  the  disestablishment  of  the  Irish  Church,  though 
but  as  a  painful  necessity.  Concurrent  endowment 
would  have  been  much  more  agreeable  to  him.  For 
many  years  he  was  the  only  statesman  on  the  bench  ; 
it  wonid  have  been  a  great  benefit  to  the  Church  of 
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England  had  it  been  possible  to  have  raised  him  to  the 

primacy  upon  the  death  of  Archbishop  Howley.  But 
such  was  the  complexion  of  ecclesiastical  politics  that 
the  elevation  of  the  most  impartial  prelate  of  his  day 
would  have  been  resented  as  a  piece  of  party  spirit 

Thirlwall's  private  life  was  happy  and  busy.  He 
never  married,  but  found  sufficient  outlet  for  hra  deep 
affectionateness  of  nature  in  his  tenderness  to  the  chil- 
dren of  others,  and  to  all  weak  things  except  weak- 
minded  clergymen.  He  was  devoted  to  animals,  and 
rivalled  Southey  and  Jeremy  Bentham  in  his  love  for 
cats.  Perhaps  the  most  durable  monument  to  his 
memory  will  be  his  incomparable  volume  of  letters  to 
a  friend,  Miss  Johnee  of  Dolaucothy,  a  young  lady  in 
every  way  worthy  to  be  the  correspondent  of  such  a 
man.  Even  as  letters  these  rank  with  the  best  in  the 
langoage  •  but  as  letters  from  age  to  youth,  sympa- 
thizing with  all  its  feelings,  entering  into  all  its  pleas- 
ores,  at  once  inspiring  and  amusing,  guiding  without 
seeming  to  direct,  ana  entertaining  without  seeming  to 
condescend,  thev  are  unique  in  their  delightful  branch 
of  literature.  They  are  also  important  as  revealing 
Thirlwall's  mind  on  numerous  subjects  which  he  has 
not  elsewhere  treated,  and  most  interesting  from  their 
"picture  of  simplicity  of  character  associated  with  great- 
new  of  intellect,  and  of  the  multiplicity  of  his  intellect- 
ual interests,  from  which  novels  and  fine  art  were  by 
no  means  excluded.  During  his  latter  years  he  took 
great  interest  in  the  revision  of  the  authorized  version 
of  the  Bible,  and  was  chairman  of  the  revisers  of  the 
Old  Testament.  He  resigned  his  Bee  in  May,  1874, 
and  retired  to  Bath,  where  he  died  on  July  27,  1875. 

As  scholar,  critic,  and  ecclesiastical  statesman  Thirl- 
wall  is  almost  above  praise.  He  was  not  a  great  origi- 
nal thinker ;  he  lacked  the  creative  faculty  and  the 
creative  impulse.  The  world  owes  such  vestiges  of  his 
power  as  it  possesses  to  a  series  of  fortunate  accidents 
—an  importunate  editort  vexatious  church  controver- 
sies, and  an  admirable  friend.  Though  not  most  fully 
exerted,  the  force  of  his  mind  is  perhaps  best  appre- 
ciated in  the  volume  of  his  letters  edited  by  Dean 
Perowne  His  treatment  of  every  question  is  consum- 
mate; the  largest  and  the  smallest  seem  alike  to  him. 
His  character,  with  its  mixture  of  greatness  and  gen- 
tleness, was  thus  read  by  Carl  vie :  "a  right  solid 
honest-hearted  man,  full  of  knowledge  and  sense,  and, 
in  spite  of  his  positive  temper,  almost  timid." 

Thirlwall's  History  of  Greece  remains  a  standard  book. 
Hi*  literary  and  theological  remains  have  been  edited  by 
Dean  Perowne  in  three  volumes,  two  of  which  are  occupied 
by  his  charge*.  His  letters  on  literary  and  theological  sab- 
jects,  with  a  connecting  memoir,  have  been  published  by 
Dean  Perowne  and  the  Rev.  Louis  Stokes.  His  Lettert 
to  •  Friend  were  originally  published  by  Dean  Stanley, 
and  there  Is  a  revised  and  corrected  edition.  For  a  general 
view  of  Thirlwall's  life  and  character,  see  the  Edinburgh 
Krx**,  vol.  cxllil.;  for  a  picture  of  him  in  his  diocese, 
Tempi*  Bar,  roL  lxxrl.  The  review  of  his  letters  in  Black- 
W.  Jfaoemw  for  1852  is  by  the  late  Eev.  W.  Lucas 
Collins.  (b.  o.) 

TH1R.SK,  a  market- to wn  in  the  North  Riding  of 
Yorkshire,  is  situated  on  the  North  Eastern  Railway, 
and  on  the  Codbeck,  a  branch  of  the  Swale,  21  miles 
south  of  Darlington,  11  northeast  of  Ripon,  and  210 
north  of  London.  The  Codbeck  is  crossed  by  two  stone 
bridges  connecting  the  old  and  the  new  town.  The 
church  of  St  Mary,  in  the  Perpendicular  style,  with 
parvise.  chancel,  nave,  aisles,  porch,  and  tower  80  feet 
in  height,  is  the  noblest  church  in  the  Riding.  The 
chancel  was  repaired  in  1844,  and  the  whole  building 
restored  in  1877.  The  moat  of  the  ancient  castle  built 
by  the  Mowbrays  about  980  still  remains.  The  prin- 
cipal modern  buildings  are  the  assembly  rooms  (1849), 
the  mechanics'  institute  (1852),  and  the  new  court- 
house (1886).  Standing  in  the  fertile  district  of  the 
Vale  of  Mowbray,  the  town  has  an  extensive  home  and 
foreign  agricultural  implement  trade.  Iron-founding, 
engineering,  tannin*,  and  briokmaking  are  carried  on, 
and  there  are  large  flour-mills.    The  population  of  the 


iamentary  borough,  now  disfranchised  (area  11,- 
acres),  in  1871  was  5734.  and  in  1881  it  was  6312. 
The  population  of  the  township  in  1881  was  3337. 

Thirsk  owes  its  origin  to  the  castle  of  the  Mowbrays,  and 
here  Roger  de  Mowbray  erected  his  standard,  in  conjunc- 
tion with  the  king  of  Scotland,  against  Henry  II.  Upon 
the  suppression  of  the  revolt  the  castle  was  destroyed.  Id 
the  reign  of  Henry  VII.,  Henry  Percy,  earl  of  Northumber- 
land, is  said  to  have  been  put  to  death  beueath  an  elm  tree 
which  formerly  grew  on  St.  James's  Green.  Think  was  a 
borough  by  prescription,  but  was  never  incorporated.  It 
first  returned  members  to  parliament  in  the  reign  of  Ed- 
ward I.,  but  not  again  till  the  last  parliament  of  Edward 
VI.  In  1832  the  number  of  representatives  was  reduced  to 
one,  and  in  1885  it  ceased  to  be  separately  represented. 

THISTLE.  This  term,  as  generally  employed,  is 
of  vague  application,  being  given  to  almost  any  herba- 
ceous plant  that  is  of  a  spiny  character.  More  strictly, 
it  is  applied  to  the  species  of  Carduus.  These  are 
Composite  herbs  with  very  spiny  leaves,  and  similar 
bracts  surrounding  ahead  of  purplish- white,  tubular, 
5- parted  flowers  seated  on  a  pitted  and  hairy  recep- 
tacle. The  anthers  have  appendages  both  at  the  apex 
and  at  the  base.  The  style  has  a  ring  of  hairs  at  the 
point  of  bifurcation  of  the  two  stigmata.  The  fruit 
is  surmounted  by  a  tuft  of  silky  white  hairs.  The 
species  are  numerous,  and  some  are  of  great  beauty, 
though  not  unnaturally  looked  on  with  disfavor  by  the 
farmer.  The  Cotton  Jor  Scotch]  Thistle,  remarkable 
for  its  covering  of  white  down,  is  Onopordon  Acan- 
thumi;  the  Blessed  Thistle1  is  Cardmu  bmedictu* ; 
the  Holy  Thistle,  the  leaves  of  which  are  spotted  with 
white,  is  C.  Marianut.  The  common  C.  tanceolattu 
seenis  to  be  the  most  suitable  prototype  for  the  Scotch 
Thistle,  though  that  honor  is  also  conferred  on  Ono- 
pordon Acanthium,  the  cotton  thistle,  a  doubtful 
native,  and  on  other  species.  The  great  objection  to 
thistles  from  an  agricultural  point  of  view  resides  in 
the  freedom  with  which  they  produce  seed,  and  in  the 
vigor  of  their undergroundgrowth,  which  makes  their 
uprooting  a  matter  of  difficulty.  Partial  uprooting 
may  indeed,  in  the  case  of  the  Derennial  species,  in- 
crease the  mischief,  for  each  fragment  left  behind 
may  grow  into  a  distinct  plant  Annual  species  might 
be  kept  in  check  were  they  cut  down  before  the  flowers 
appear,  but  unless  all  the  cultivators  in  a  particular 
district  co-operate  the  efforts  of  individuals  are  of  little 
avail.  The  Glob?  Artichoke  and  Cardoon  are  very 
near  allies  of  the  thistles.  The  Safflower,  Carthamus, 
another  thistle,  yields  a  serviceable  dye  ;  the  Burdock, 
Arctium  lappa,  has  an  edible  root ;  and  numerous 
allied  species  have  medicinal  properties. 

THISTLE,  Order  of  the.   See  Knighthood, 

V°THISTLEWOOD  CONSPIRACY,  or  Cato 
Street  Conspiracy,  a  plot  formed  in  1820  to  murder 
Lord  Castlereagh  and  other  ministers  of  the  British 
crown,  and  to  seize  the  Bank  and  Mansion  House  and 
proclaim  a  provisional  government.  Its  chief  instiga- 
tor was  Arthur  Thistlewood,  or  properly  ThiBtlewaite, 
born  in  1770,  the  son  of  a  civil  engineer  in  Lincoln- 
shire, who  had  held  a  commission  in  the  militia  and 
afterwards  in  the  line  in  the  West  Indies.  In  America 
and  in  France  he  had  imbibed  revolutionary  views, 
and,  having  lost  his  wife's  fortune  in  speculation  and 
on  the  turf,  had  planned  the  desperate  scheme 
probably  for  his  own  benefit  as  well  as  the  good  of  the 
nation.  The  intention  was  to  murder  the  ministers 
in  the  house  of  the  earl  of  Harrowby  in  Mansfield 
Street  on  the  evening  of  the  23d  February.  For  this 
purpose  between  twenty  and  thirty  men  assembled  in 
a  stable  in  Cato  Street,  Edgeware  Road,  but  while 
they  were  arming  themselves  they  were  pounced  upon 
by  the  police,  and  a  large  number  captured,  though 
the  majority,  including  Thistlewood,  escaped.  A 

i  [The  Blessed  ThUtle  U  clawifled  by  VaUlant  as  CMcm  ben* 
dirtw  The  C*n*da  thl\^^u^^^,nUC|l(^™^(j^ 
nTthe^TTnl^^SUte^A^E*"41  ™*  ****  ^  °*  * 
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of  £1000  [$4860]  having  been  offered  for 
Thistlewood,  he  was  arrested  next  day  at  10  White 
Street.  After  a  trial  Thistlewood  and  four  others 
were  executed  on  the  1st  May,  while  fire  were  trans- 
ported. On  being  asked  on  the  scaffold  if  he  repented, 
Thistlewood  replied,  "  No.  not  at  all ;  I  shall 


soon 


flee  the  Trial  i  of  Arthur  ThiMlcwood,  Jam**  Tna*.  John  Thomas 
ftnmvt  Richard  Tidd.  William  Danidton.  and  other,  at  the  Seuion  of 
'  ^^^^  ^^^J^Z^^z  1 1       ^^jJt^^i  1  HwO|  2  VOXss»#  1820 ^  t\iit^ 


THOLUCK,  Frhedrich  AuorsT  Gottrett  (1700- 
1877),  German  theologian  and  preacher,  was  born  at 
Breslau,  March  30,  1709,  in  humble  circumstances. 
He  received  his  education  at  the  grammar  school  and 
university  of  his  native  town,  and  early  distinguished 
himself  by  wonderful  versatility  of  mind,  a  phenome- 
nal power  of  acquiring  languages,  and  an  omnivorous 
appetite  for  books.  A  romantic  love  of  the  East  and 
its  literature  led  him  to  exohange  the  university  of 
Breslau  for  that  of  Berlin,  that  he  might  study 
Oriental  languages  to  greater  advantage,  and  there  he 
was  received  into  the  house  of  the  Orientalist  Von 
Diet*.  He  was  introduced  to  Pietistic  circles  in  Berlin 
and  came  specially  under  the  influenoe  of  Baron  Von 
Kottwiu.  who  became  his  "  spiritual  father,"  and  of 
the  historian  Neander.  Before  deciding  on  the  career 
of  theological  professor,  he  had  in  view  that  of  a  mis- 
sionary in  the  East  Meanwhile  he  was  feeling  the 
influence  to  a  certain  degree  of  the  romantic  school, 
and  of  Schleiermacher  and  Hegel  too,  though  he  never 
sounded  the  depths  of  their  systems.  At  length,  in 
his  twenty-first  year,  he  finally  decided  to  adopt  the 
academical  calling.  From  December,  1820,  to  April, 
1826,  he  was  "  pnvat-dooent "  and  "prof,  extraordi- 
narius  "  of  theology  in  Berlin,  though  he  was  at  the 
same  time  most  active  in  the  work  of  home  and 
foreign  missions.  He  lectured  on  the  Old  and  New 
Testaments,  theology,  apologetics,  and  the  history  of 
the  church  in  the  18th  century.  The  first  fruit  oi  his 
Oriental  studies  and  his  introduction  to  his  profession 
was  his  work  Snujismtu,  n'ee  Theotophia  Persa.ru m 
Pantlieistica  (1821) ;  following  the  same  line  of  study 
he  published  BtiUcnsammlnng  awt  der  morgenliind-. 
mchen  Myttik  (1825)  and  Speculative  TrinUcUtlehrc 
det  tptlteren  Orients  (1826).  His  well-known  essay 
on  the  nature  and  moral  influence  of  heathenism 
(1822)  was  published  by  Neander,  with  high  commen- 
dation, in  his  DenkwUrdigkeiten ;  and  his  Commentary 
on  the  Epistle  to  the.  Romans  (1824)  secured  him  a 
foremost  place  amongst  the  most  suggestive,  if  not  the 
most  accurate.  Biblical  interpreters  of  that  time.  An- 
other work,  which  was  soon  translated  into  all  the  prin- 
oi  pal  European  languages,  Die  Lehre  von  der  SUnde 
vnd  vom  Vertbhner  (1823),  the  outcome  of  his  own 
religious  history,  procured  for  him  the  position  which 
he  ever  after  held  of  the  modern  Pietistic  apologist  of 
evangelical  Christianity.  In  1825,  with  the  aid  of  the 
Prussian  Government,  he  visited  the  libraries  of  Eng- 
land and  Holland,  and  on  his  return  was  appointed 
professor  of  theology  at  Halle,  the  centre  of  German 
rationalism.  Here  he  made  it  his  aim  to  combine  in 
a  higher  unity  the  learning  and  to  some  extent  the 
rationalism  of  Semler  with  the  devout  and  active  piet- 
ism of  Francke :  and,  in  spite  of  the  opposition  of  the 
theological  faculty  of  the  university,  he  succeeded  in 
changing  the  character  of  its  theology.  t  This  he 
effected  partly  by  his  lectures,  particularly  his  exegeti- 
cal  courses,  but  above  all,  by  his  personal  influence 
upon  the  students,  and,  after  1833.  oy  his  preaching. 
His  theological  position  was  that  of  a  mild  and  large 
hearted  orthodoxy,  which  laid  more  stress  upon 
Christian  experience  than  upon  rigid  dogmatic  belief. 
On  the  two  great  questions  of  miracles  and  inspira- 
tion he  made  great  concessions  to  modem  criticism 
and  philosophy.  The  battle  of  his  life  was  on  behalf 
of  persona)  religious  experience,  in  opposition  to  the 
externality  of  rationalism,  orthodoxy,  or  sacramenta- 


He  fought  this  battle  with  weapons  taken 
in  the  first  instance  from  his  own  personal  history,  but 
also  from  the  wide  world  of  human  culture,  ancient 
and  modern.  Carl  Schwarz  happily  remarks  that,  aa 
the  English  apologists  of  the  18th  century  were  them- 
selves infected  with  the  poison  of  the  deists  whoa 
they  endeavored  to  refute,  so  Tholuck  absorbed  some  of 
the  heresies  of  the  rationalists  whom  he  tried  to  over- 
throw. As  a  preacher  Tholuck  ranked  amongst  the 
foremost  of  his  time.  He  was  also  one  of  the  promi- 
nent members  of  the  Evangelical  Alliance,  and  few 
men  were  more  widely  known  or  more  beloved  through- 
out the  Protestant  churches  of  Europe  and  America 
than  he.   He  died  at  Halle,  June,  10,  1877. 

After  his  commentaries  (on  Romans,  the  Gospel  of  John, 
the  Sermon  on  the  Mount,  and  the  Epistle  to  the  Hebrews) 
and  several  volumes  of  sermons,  his  heat-known  hooks  an 
Btunden  ekrittlieher  Andacht  (1839,  8th  ed,  1870),  intended  to 
take  the  place  of  Zscbokke's  standard  rationalistic  work 
with  the  same  title,  and  his  reply  to  Stranss's  l*S*of  Jemu 
( Glaubwurdigkeit  der  erangetithen  GewkiMe,  1837).  He  pub- 
lished at  various  times  valuable  contributions  towards  s 
history  of  rationalism, —  VorgetcKichte  des  Ratumilumm 
(1853-02),  QexhichU  det  RationalitmH*.  i.  (1866).  and  a  num- 
ber of  essays  connected  with  the  history  of  theology  and 
especially  of  apologetics.  His  views  of  inspiration  were 
indicated  in  his  work  Die  Propheten  wnd  Utre  Weittagm/m 
(1860),  In  hisessavon  the"A1te  Inspirationslehre,"  De*lxkt 
ZeiUehn/l  fir  chriMliche  Wiueiuekafi  (1850).  and  in  his 
OesprOcke  iber  die  rornehmiten  Glanbemfragen  der  Zeit  (1846, 
2d  ed.,  1867). 

flee  Dai  Letxn  TMuckt,  by  L.  Wltte.  2  vols..  1884-1*86 ,  A.  IV 
tuck,  tin  Lebaxmtrria,  t.y  M.  Kahler  (1877).  and  the  name  author^ 
art.  "Tholuck."  In  Hentog'n  Real-EnrykUmadie ;  "Zur  Erlnq«f- 
ung  an  Tholuck,"  by  C.  Siegfried.  Protfttnntitche  Kirrhsrituno.  1W6. 
No.  46.  and  1888.  No.  47  ;  Carl  Bchwars,  Zur  Gciehiekte  der  newitr* 
Theologie  (4th  ed.,  1869);  Nlppold's  llandbuch  der  neuatm  AVtAflt- 
gaehicMe. 

THOMAS,  St.,  one  of  the  twelve  apostles.  The 
synoptical  Gospels  give  only  his  name,  associating  him 
in  their  lists  with  Matthew  (Mat.  x.  3;  Mark  iii.  18; 
Luke  vi.  15);  in  Acts  i.  13  he  is  coupled  with  Philip. 
In  the  Gospel  of  John  (xi.  16  j  xiv.  5  ;  xx.  24  $q. ; 
xxi.  2)  he  appears  in  a  characteristic  light,  full  of  per- 
sonal devotion  and  ready  to  die  with  nis  Master,  pot 
slow  to  grasp  the  true  significance  of  the  redeemine 
death  of  Jesus,  and  incredulous  of  the  resurrectioo  till 
direct  evidence  convinces  him  of  its  truth  and  at  the 
same  time  of  the  Divinity  of  his  risen  Lord.  John 
translates  the  Aramaic  name  or  surname  Thorns* 
(Mown)  by  the  Greek  equivalent  Didymus  (twin). 
Tradition  has  it  that  he  was  the  twin  brother  of  a 
sister  Lysia  (his  parents  being  Diophanes  and  Rhoa. 
and  his  birthplace  Antioch;  %'XII.  A  post.  Patriae," 
in  Chron.  Patch.,  ii.  142),  or  of  a  brother  Elieser 
[Bom.  Clem.,  ii.  1),  or,  according  to  the  Acta  Thtmur 
(ed.  Bonnet,  pp.  11,  23),  of  Jesus  Himself.  The  last 
form  of  the  tradition  seems  to  be  derived  from  the 
name  Judas  Thomas,  which  he  bears  in  Edeavne 
legend  (c/.  Eusebius,  H.  E,  i.  13,  10),  and  implies 
the  identification  of  Thomas  with  Judas,  the  brother 
of  the  Lord.  The  most  ancient  tradition  makes 
Thomas  the  evangelist  of  Parthia  (Eus.,  II.  E,  iii.  1. 
1 ) ;  and  at  Edessa,  which  claimed  to  pjrtsess  his  bones, 
it  was  related  that  their  missionary  Thaddseus  (Kua, 
H.  E,  L  13,  10),  or  Addai  (Doctrine  of  Addoi,  ed. 
Phillips,  1876t  p.  5),  was  sent  to  them  by  him.  Later 
tradition,  originating  with  the  Gnostic  Acta  Thonur 
and  accepted  by  catholic  teachers  from  the  middle  of 
the  4th  century,  makes  him  proceed  to  India  and 
there  suffer  martyrdom.  The  Indian  king  Gunda- 
phorus  of  the  Acta  is,  however,  certainly  identical 
with  the  historical  Gondophares  (see  Pkrsia,  toL 
xviii.  p.  6141,  whose  dynasty  was  Parthian,  though 
his  realm  included  regions  loosely  reckoned  to  India 
The  Parthian  and  Indian  missions  of  Thomas  may 
perhaps  therefore  be  regarded  as  derived  from  a  sin- 
gle tradition.  Later  authors,  but  not  the  Acta,  (tire 
as  the  scene  of  his  martyrdom  the  city  of  Calamine, 
whicb  the  modem  Christians  of  St.  Thomas  (see  be- 
low) identify  with  Mylapur,  but  which  Gut 
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would  connect  with  the  Calama  of  Nearchns,  on  the 
mast  of  Gedrosia,  which  was  under  the  sceptre  of 
Gondopbares.  Other  names  of  historical  persons  and 
places  can  be  traced  with  more  or  less  probability  in 
the  Acta,  but  these  do  not  alter  the  utterly  apocry- 
phal character  of  the  legend,  which  indeed  is  in  many 
respects  easier  to  understand  if  wc  accept  the  bold 
hypothesis  of  Gutschmid,  that  it  was  borrowed  by  the 
Gnostic  author  from  a  Buddhist  story  of  the  conver- 
sion of  Arachosia  (AT.  Rhein.  Mum.,  xix.  161  *?.). 

The  Ada  Than*,  very  imperfectly  published  by  Thilo 
tUBl  and  Teschendorf  (1851),  have  been  edited  in  Greek, 
t^ether  with  the  Latin  De  Miracvlit  and  Patiio  S.  Thomx, 
hi  Bonnet  (Leipsic,  1883),  and  in  Syriac,  with  an  English 
"  r  W.  Wright  {Apocryphal  Act;  2  Tola,  Lon- 
1871).    See  also  Lipsius,  Du  apocrypkm  Apo»Ulg+. 

swlck,  1883),  for  these  and  other 
i  of  the  legend.  The  Acta  are  said  by  Photius  to  be 
a  part  of  the  n*/>iw)a<  r«5r  dwwriXu*  of  the  Gnostic  Leucias 
LWinus,  bnt  this  unknown  personmge  is  to  be  thought  of 
a*  a  collector  of  Gnostic  "  Acts  of  Apostles,"  rather  than  as 
the  first  author.  In  spite  of  extensive  catholic  revision, 
they  form  one  of  the  most  interesting  monuments  of  early 
GiuMticism.  Internal  evidence  assigns  them  with  great 
probability  to  the  school  of  Banlesaues,  and  the  very  an- 
cient allegorical  hymn  about  the  soul  which  is  inserted  in 
the  Syriac  text  (p.  274  tq.,  Eng.  tr.  p.  238  so.)  is  perhape  by 
Bardesanes  himself  (cf.  Noldeke  in  Z.  D.  M.  Q.,  1871,  p. 
676 1.  It  is  one  of  the  most  remarkable  pieces  in  Syriac 
literature. 

Chkistiaws  or  Sr.  Thomas  is  a  name  often  applied  to 
the  members  of  the  ancient  Christian  churches  of  southern 
India,  which  claim  him  as  their  first  founder,  and  honor  aa 
their  secoud  fouuder  a  certain  Thomas  of  Jerusalem,  who 
is  said  to  have  led  a  Christian  colony  to  Malabar  in  345 
A.D.1  According  to  their  tradition,  St.  Thomas  went  from 
Malabar  to  Mylapar,  now  a  suburb  of  Madras,  where  the 
shrine  of  his  martyrdom,  rebuilt  by  the  Portuguese  in  1547, 
still  stands  on  Mount  St.  Thomas,  and  where  a  miraculous 
cross  is  shown  with  a  Pahlavi  inscription  which  may  be  as 
old  u  the  end  of  the  7th  century.  We  know  from  Cosruas 
IndopKustes  that  there  were  Christian  churches  of  Persian 
l  East-Syrian )  origin,  and  doubtless  of  Nestor  inn  creed,  in 
Ceylon,  in  Malabar,  and  at  Caliana  (north  of  Bombay)  be- 
fore the  middle  of  the  6th  century,  and  even  then  St. 
Thomas,  the  reputed  apostle  of  Persia,  may  have  been  their 
special  saint.  The  ancient  churches  of  southern  India 
never  died  out  or  wholly  lost  their  sense  of  connection  with 
their  mother  church,  for  we  find  them  sending  deputies  in 
1490  to  the  Neetoriau  patriarch  Simeon,  who  furnished 
them  with  bishops  ( Assemani,  Bib,  Or.,  iii.  1, 590  *}.).  Hard 
prrawd  by  the  Moslems,  tbey  welcomed  the  approach  of 
the  Portuguese,  but  proved  by  no  means  tractable  to  efforts 
to  bring  them  within  the  Roman  obedience.  At  length  a 
formal  union  with  Borne  was  carried  through  in  the  synod 
of  Diamper  (1509).  Syriac  was  to  remain  the  ecclesiastical 
language,  but  the  service  books  were  corrected  and  purified 
from  error.  A  century  and  a  half  of  foreign  Jesuit  rule 
followed,  but  the  love  of  independence  was  not  lost.  A 
creat  schism  took  place  in  1853,  and  of  200,000  Christians 
of  St  Thomas  only  400  remained  loyal  to  Borne,  though 
many  of  their  churches  were  soon  won  back  by  the  Car- 
melites. Those  who  remained  independent  fell  under  the 
influence  of  the  Jacobite  Mar  Gregorius,  styled  patriarch 
of  Jerusalem,  who  reached  Malabar  in  1665  as  an  emissary 
from  Ignatius,  patriarch  of  Antiocb.  From  his  time  the 
independent  Christians  have  been  Jacobites,  the  counter- 
efforts  of  the  Nestorians  under  Mar  Gabriel,  bishop  of 
Adharbaijan,  having  apparently  come  to  nothing  after  his 
o>sth  in  1730.  Since  the  visit  of  Claudius  Buchanan,  whose 
CkrMan  BsaeareXet  in  Aria  (1811)  excited  great  interest, 
tnseh  has  been  done  for  the  Christians  of  South  India  by 
English  missionary  effort,  and  Anglicans  have  cultivated 
friendly  relations  with  the  clergy  of  the  independent  native 
church,  while  discouraging  dependence  on  the  Jacobite  pa- 


triarch of  Antiocb. 

A  valuable  though  tedious  and  ill -arranged  history  of  the 
OirwUaiw  of  Hi.  Thomas  has  been  written  by  W.  German n.  DU 
Kvtht  der  nomateftrUUn.  Outersloh.  1877.  See  also  La  Crow, 
Hviatn  du  ChruOanirme  de*  Inde*.  The  Hague,  1724  ;  Alexius  de 
Mrneses.  Itimtoria  Ecrtmie  MnlaJbarifjr .  Latin  by  F.  Raulln.  Rome, 
745  (especially  for  the  synod  of  Diamper) ;  Paullnua  a  S.  Bar- 
lomsKj,  Jnoto  Oeientrili*  t'hfiAticinti,  4to,  Rome,  179/4. 


1  See  the  aketcb  In  Syriac  of  the  history  of  the  church  of  V»l- 
abar  printed  and  translated  by  Land,  Anted.  Syr.,  I.  24  jo.  It  w»« 
sent  to  Schaaf  at  Leyden  in  1720  by  Mar  Gabriel,  the  last 
rtan  bUbop  In  Malabar  (see  Oermann,  p.  542). 


THOMAS,  St.,  of  Aquino.  .  See  Aquinas.  . 
THOMAS  BECKET,  or  A  Becket.    See  A 
Becket. 

THOMAS  of  Celano,  the  contemporary  and  sup- 
posed biographer  of  Francis  of  Assisi,  was  born  prob- 
ably towards  the  end  of  the  12th  century,  and  died 
about  1255.  He  derives  his  surname  from  Celano 
{g. t\),  in  the  Abruzzo  Ulteriore.  His  name  does  not 
occur  among  those  of  tho  earliest  disciples  of  Francis, 
but  he  is  recorded  by  some  historians  of  the  order, 
though  not  by  all,  to  have  held  the  office  of  custos  in 
various  Franciscan  houses  (Cologne,  Mainz,  Worms, 
Spires)  from  1221  onwards.  An  old  biography  of 
Francis,  which  is  incorporated  in  the  Acta  Sanctorum, 
is  attributed  to  Thomas  with  much  probability,  and 
nothing  cogent  has  been  urged  against  his  authorship 
of  the  Diet  Irce  (see  Hymns,  vol.  zii.  p.  618),  al- 
though, so  far  as  is  at  present  known,  his  name  is  not 
associated  with  that  remarkable  poem  by  any  writer 
earlier  than  1385. 

THOMAS  of  Erceldoune,  called  also  the  Rhymer 
(c.  1225-c.  1300),  occupies  a  prominent  place  as  a  poet 
and  prophet  in  the  mythical  and  legendary  literature 
of  Scotland.  The  historical  person  of  that  name 
figures  in  two  charters  of  the  13th  century,  and  from 
these  it  appears  that  he  owned  lands  in  Erceldoune 
(now  Earlston),  in  Berwickshire,  which  were  made 
over  by  his  son  and  heir  to  the  cloister  of  the  Holy 
Trinity  at  Soltra,  or  Soutra,  on  the  borders  of  the 
same  county.  He  figures  in  the  works  of  Barbour 
and  Blind  Harry  as  the  sympathizing  contemporary 
of  their  heroes,  and  Wyntoun  tells  how  he  prophesied 
a  battle.  In  the  folk-lore  of  Scotland  his  name  is 
associated  with  numerous  fragments  of  rhymed  or 
alliterative  verse  of  a  more  or  less  prophetic  and  orac- 
ular character;  but  the  chief  extant  wore  with  which 
his  name  is  associated  is  the  poem  of  Sir  'Prutrem, 
edited  from  the  Auchinleck  MS.  by  Sir  Wslter  Scott 
in  1804.  and  again  in  1886  for  the  Scottish  Text  Soci- 
ety by  Mr.  G.  P.  M'Neill.  In  the  latter  edition  the 
claim  of  Thomas  to  the  authorship  of  this  work  (con- 
ceded by  both  editors)  is  fully  discussed. 

THOMAS  A  KEMPIS.   See  Kempib. 

THOMASIUSt  Christian  (1655-1728),  Genuaa 
jurist  and  publicist,  was  bom  at  Lcipsic,  January  1, 
1655,  and  educated  by  his  father  Jacob  Thomasios, 
professor  of  philosophy  and  eloquence,  a  learned  man, 
and  friend  of  Spener.  Through  his  father's  lectures 
Christian  came  under  the  influence  of  the  political  phi- 
losophy of  Grottus  and  Pufendorf,  and  continued  the 
study  of  law  under  Stryck  at  Frankfurt  on  the  Oder. 
In  1681  he  commenced  the  career  of  professor  of  law 
at  Leipsic,  and  soon  attracted  attention  by  his  abilities, 
but  particularly  by  his  daring  attack  upon  all  ancient 
prejudices.  His  views  on  matters  of  law  were  hereti- 
cal; he  made  the  daring  innovation  of  lecturing  is 
German  instead  of  Latin ;  he  published  a  monthly 
periodical  in  which  he  ridiculed  with  vast  wit  and 
humor  the  nedantio  weaknesses  of  the  learned  ;  be 
took  valiantly  the  side  of  the  Pietists  in  their  contro- 
versy with  the  orthodox,  and  defended  mixed  marriages 
of  Lutherans  and  Calvinista.  In  consequence  of  these 
and  other  sins,  he  was  preached  against  from  the  pul- 
pits, forbidden  to  lecture  or  to  write  (May  10,  1690), 
and  his  arrest  was  soon  commanded.  He  escaped  the 
latter  by  flight  to  Berlin,  and  the  elector  Frederick  III. 
offered  him  a  refuge  in  Halle,  with  a  salary  of  500 
thalers  [c  $500]  and  the  right  to  lecture  there.  He 
took  part  in  founding  the  university  of  Halle  (1604). 
where  he  became  second  and  then  first  professor  of 
law  and  director  of  the  university.  He  was  one  of  the 
most  esteemed  university  teachers  and  influential 
writers  of  his  day.  He  died,  after  a  singularly  suc- 
cessful and  honorable  career,  in  his  74th  year,  Sep- 
tember 23,  1728. 

Though  not  a  profound  and  STstematie  philosophical 
thinker,  bnt  rather  a  clever  ecleetic  of  the  common-sense 
school,  Thomasius  prepared  the  way  for  great  reforms  In 
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philosophy,  and,  above  all,  in  taw,  literature,  social  life, 
and  theology.   It  was  his  minion  to  bring  all  the  high 


matters  of  divine  and  hnman  sciences  into  close  and  living 
contact  with  the  everyday  world.  He  made  learning,  law, 
philosophy,  and  theology  look  at  everything  from  a  rational 
common-sense  point  of  view,  and  speak  of  everything  in 
vigorous  German.  He  thus  created  an  epoch  in  (Jeroaan 
literature,  philosophy,  and  law,  and  Spittler  opens  with 
him  the  modern  period  of  ecclesiastical  history.  Tholuck 
pronounces  him  "  the  personified  spirit  of  illnminism."  He 
made  it  one  of  the  aims  of  his  life  to  free  politics  and  juris- 
prudence from  the  control  of  theology.  He  fought  bravely 
and  consistently  for  freedom  of  thought  and  speech  on  re- 
ligious matters.  He  is  often  spoken  of  in  German  works  as 
the  author  of  the  "  territorial  system,"  or  Erastian  theory 
of  ecclesiastical  government.  But  he  taught  that  the  state 
may  interfere  with  legal  or  public  duties  only,  and  not  with 
moral  or  private  ones.  He  introduced  a  new  definition  of 
heresy,  and  pronounced  it  a  bugbear  of  the  theologians. 
He  would  not  have  even  atheists  punished,  though  they 
should  be  expelled  the  country.  He  came  forward  as  an 
earnest  opponent  of  the  prosecution  of  witches  and  of  the 
use  of  torture.  In  theology  ho  was  not  a  naturalist  or  a 
deist,  but  a  believer  in  the  necessity  of  revealed  religion  for 
salvation.  He  felt  strongly  the  influence  of  the  Pietists  at 
times,  particularly  of  Spener,  and  there  was  a  mystic  vein 
in  his  thought ;  but  other  elements  of  his  nature  were  too 
powerful  to  allow  him  to  attach  himself  finally  to  that  party. 

Thomasius's  most  popular  and  influential  German  publi- 
cations were  his  periodical  Mtniattgerpriche,  vomtkmlich  ubrr 
tuue  Bucker  (1688);  Eittfeitung  tur  VemwnfUthrt  (1681,5th 
ed.  171!'  ;  Verninftige  (iedanken  uber  alUrkand  auterlmerat, 
gemitehle,  phUo$ophi$e\e,  und  juristitche  Hawlel  (1723-26); 
Getrhichte  der  Weukeit  and  Tkorheit  (3  vols.,  1693) ;  Kurt 
Lehrtatze  roii  dem  l.aitrr  der  Zauberei  mil  drm  HesenproetM 
(1704) ;  Weitere  Erliuterungen  der  timer  en  Wimentchaft  An- 

I  (1711). 


See  Heinrlcb  Luden's  Christian  ThomaMu* nark trinen  Srh(<~k*nlsn 
und  Schrijten,  lf*X>  ■  Seller'*  Oetrkiehle  der  Pkilomrphie  in  PruUrk- 
iand,  id  ed..  1875,  pp.  162-171 ;  Uass,  Oetekiekte  der  Protetlanturhen 
Vogmtitik,  il.  t-  i  »>. the  histories  of  German  literature,  especially 
Hettner's  Orwe.hirhtt  der  drvbcnen  l.ti.  tm  18fc»  Jakrk.;  Tholuck  s 
article  in  Hcrzoffs  Real- En  <y  Hop. 

THOMPSON,  Sir  Benjamin,  Count  Rumford 
(1753-1814),  an  eminent  man  of  science,  enlightened 
philanthropist,  and  sagacious  public  administrator, 
wag  bom  at  Woburn,  in  Massachusetts,  in  1753,  and 
died  at  Auteuil,  near  Paris,  in  1814.  His  family  had 
been  settled  in  New  England  since  the  middle  of  the 
century  preceding  his  birth,  and  belonged  to  the  class 
of  moderately  wealthy  farmers.  His  father  died  while 
Thompson  was  very  young,  and  his  mother  speedily 
married  a  second  time.  But  he  seems  to  have  been 
well  cared  for,  and  his  education  was  so  far  from 
neglected  that  according  to  his  own  statement,  he  was 
at  the  age  of  fourteen  sufficiently  advanced  ' '  in  algebra, 
geometry,  astronomy,  and  even  the  higher  mathe- 
matics, '  to  calculate  a  solar  eclipse  within  four  seconds 
of  accuracy.  In  1766  he  was  apprenticed  to  a  store- 
keeper at  Salem,  in  New  England,  and  while  in  that 
employment  occupied  himself  in  chemical  and  me- 
chanical experiments,  as  well  as  in  engraving,  in  which 
he  attained  to  Borne  proficiency.  The  outbreak  of  the 
American  war  put  a  stop  to  the  trade  of  his  master, 
and  he  thereupon  left  Salem  and  went  to  Boston, 
where  he  engaged  himself  as  assistant  in  another  store. 
He  afterwards  applied  himself  to  the  study,  with  a 
view  to  the  practice,  of  medicine,  and  then  (although, 
as  he  affirms,  for  only  six  weeks  and  three  days)  he 
became  a  school  teacher— it  is  believed  at  Bradford  on 
the  Merrimack.  Thompson  was  at  that  period  be- 
tween eighteen  and  nineteen  years  old,  and  at  nineteen, 
he  says,  "  I  married,  or  rather  I  was  married."  His 
wife  was  the  widow  of  a  Colonel  Rolfc,  and  the 
daughter  of  a  Mr.  Walker,  "a  highly  respectable 
minister,  and  one  of  the  first  settlers  at  Rumford," 
now  called  Concord,  in  New  Hampshire.  His  wife 
was  possessed  of  considerable  property,  and  was  his 
senior  by  fourteen  years.  This  marriage  was  the  foun- 
dation of  Thompson's  success.  Within  three  years  of 
it.  however,  he  left  his  wife  in  America  to  make  his 
way  to  wealth  and  distinction  in  Europe,  and,  although 
his  only  child  by  her,  a  daughter,  .subsequently  joined 


him,  he  never  saw  and,  so  far  as  anything  appears  to 
the  contrary,  never  attempted  or  desired  to  see  her 
again. 

Soon  after  his  marriage  Thompson  became  ac- 
quainted with  Governor  Wentworth  of  New  Hamp- 
shire, who,  struck  by  his  appearance  and  bearing, 
conferred  on  him  the  majority  of  a  local  regiment  of 
militia.  He  Bpeedily  became  the  object  of  distrust 
among  the  friends  of  the  American  cause,  and  it  was 
considered  prudent  that  he  should  seek  an  early  oppor- 
tunity of  leaving  the  country.  On  the  evacuation  of 
Boston  by  the  royal  troops,  therefore,  in  1776,  he  was 
selected  by  Governor  Wentworth  to  carry  despatches 
to  England.  On  his  arrival  in  London  he  almost  im- 
mediately attracted  the  attention  of  Lord  George  Ger- 
maine,  secretary  of  state,  who  appointed  him  to  a 
clerkship  in  his  office.  Within  a  few  months  he  was 
advanced  to  the  post  of  secretary  of  the  province  of 
Georgia,  and  in  about  fouryears  he  was  made  under- 
secretary of  state.  His  official  duties,  however,  did 
not  materially  interfere  with  the  prosecution  of  scien- 
tific pursuits,  and  in  1779  he  was  elected  a  fellow  of 
the  Royal  Society.  Among  the  subjects  to  which  be 
especially  directed  his  attention  were  the  explosive 
force  of  gunpowder,  the  construction  of  firearms,  and 
the  system  of  signalling  at  sea.  In  connection  with 
the  last,  he  made  a  cruise  in  the  Channel  fleet,  on 
board  the  "Victory,"  as  a  volunteer  under  the  com- 
mand of  Admiral  Sir  Charles  Hardy.  On  the  resig- 
nation of  Lord  North's  administration,  of  which  Lord 
George  Gcrmaine  was  one  of  the  least  lucky  and  most 
unpopular  members,  Thompson  left  the  civil  service, 
ana  was  nominated  to  a  cavalry  command  in  the  re 
volted  provinces  of  America.1  But  the  War  of  In- 
dependence was  practically  at  an  end,  and  in  1783  be 
finally  quitted  active  service,  with  the  rank  and  half-pay 
of  a  lieutenant-colonel.  He  now  formed  the  design 
of  joining  the  Austrian  army,  for  the  purpose  of  ram- 

iiaigning  against  the  Turks,  and  so  crossed  over  from 
)over  to  Calais  with  Gibbon,  who,  writing  to  his  friend 
Lord  Sheffield,  calls  his  fellow-passenger  "  Mr.  Secre- 
tary-Colonel-Admiral-Philoeopher  Thompson/'  At 
Straaburg  he  was  introduced  to  Prince  Maximilian, 
afterwards  elector  of  Bavaria,  and  was  by  him  invited 
to  enter  the  civil  and  military  service  of  that 


Having  obtained  the  leave  of  the  British  Governi 
to  accept  the  prince's  offer,  he  received  the  honor  of 
knighthood  from  George  III.,  and  during  eleven  years 
he  remained  at  Munich  as  minister  of  war,  minister 
of  police,  and  grand  chamberlain  to  the  elector.  His 
political  and  courtly  employments,  however,  did  not 
absorb  all  his  time,  and  he  contributed  during  his  day 
in  Bavaria  a  number  of  papers  to  the  I'htloaojihiml 
Transactiont.  But  that  he  was  sufficiently  alert  as  the 
principal  adviser  of  the  elector  the  results  of  his 
labors  in  that  capacity  amply  prove.  He  reorganized 
the  Bavarian  army;  he  suppressed  mendicity  and 
found  employment  for  the  poor;  and  he  immenwly 
improved  the  condition  of  the  industrial  clawes 
throughout  the  country  by  providing  them  with  work 
and  instructing  them  in  the  practice  of  domestic 
economy.  Of  the  prompt  and  the  business-like  man- 
ner in  which  he  was  wont  to  carry  his  plans  into 
execution  a  single  example  may  serve  ns  an  illustration 
The  multitude  of  beggars  in  Bavaria  had  long  been  a 
public  nuisance  and  danger.  In  one  day  Thompson 
caused  no  fewer  than  2600  of  these  outcasts  and  depre- 
dators in  Munich  and  its  suburbs  alone  to  be  arrested 


■  [In  1781  he  went  to  New  York  and  raised  a  loyal  regiment 
called  "  The  King's  American  Dragoons."  After  a  brief  tenict 
as  lieutenant-colonel  at  the  north,  he  joined  the  invading  force* 
at  the  south  and  fought  In  the  campaign  agalnrt  General  Marion 
in  South  Carolina.  In  a  despatch  to  General  Lealie.  dated  Feb. 
'.'.'>.  1782,  Col.  Thompson  wrote,  "We  had  the  Rood  fortune  this 
morning  to  fall  in  with  a  chosen  corps  under  the  command 
of  General  Marion  in  person,  which  we  attacked  and  totally 
routed,  killing;  a  considerable  number  of  them.  taking  ►ixtrfii 
prisoners.  andrl  riving  General  Msrionand  the  greater  partofhta 
annyjnto  the  Santee,  where  it  is  probable  a  | 
Kt>.] 
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by  military  patrols,  and  transferred  by  them  to  an  in 
dost  rial  establishment  which  he  had  prepared  for  their 
reception.   In  this  institution  they  were  both  housed 
ami  fed,  and  they  not  only  supported  themselves  by 
their  labors  but  earned  a  surplus  for  the  benefit  of 
the  electoral  revenues.    The  principle  on  which  their 
treatment  proceeded  is  stated  by  Thompson  in  the 
following  memorable  words:  "To  make  vicious  and 
abandoned  people  happy,"  he  says,  "  it  has  generally 
been  supposed  necessary  first  to  make  them  virtuous. 
But  why  not  reverse  this  order?  Why  not  make  them 
first  happy,  and  then  virtuous?'"    In  1791  he  was 
crated  a  count  of  the  Holy  Roman  Empire,  and  ohose 
his  title  of  Ramford  from  the  name  as  it  then  was 
of  the  American  township  to  which  his  wife's  family 
belonged.    In  1795  he  visited  England,  one  incident 
of  his  iourney  being  the  loss  of  all  his  private  papers, 
including  the  materials  for  an  autobiography,  which 
were  contained  in  a  box  stolen  from  off  his  post- 
chaise  in  St.  Paul' s  Churchyard.  During  his  residence 
in  London  he  applied  himself  to  the  discovery  of 
methods  for  curing  smoky  chimneys  and  the  con- 
trivance of  improvements  in  the  construction  of  fire- 
places.   But  he  was  quickly  recalled  to  Bavaria, 
Munich  being  threatened  at  once  by  an  Austrian 
and  a  French  army.    The  elector  fled  from  his  capi- 
tal, and  it  was  entirely  owin$  to  Runiford's  energy 
and  tact  that  a  hostile  occupation  of  the  city  was  pre- 
vented.    It  was  now    proposed   that  he  should 
be  accredited  as  Bavarian  ambassador  in  London ;  but 
the  circumstance  that  he  was  a  British  subject  pre- 
sented an  insurmountable  obstacle.    He,  however, 
again  came  to  England,  and  remained  there  in  a 
private  station  for  several  years.    In  1799  he,  in  con- 
junction with  Sir  Joseph  Banks,  projected  the  estab- 
lishment of  the  Royal  Institution,  which  received  its 
charter  of  incorporation  from  George  III.  in  1800. 
Romford  himself  selected  Sir  Humphry  Davy  as  the 
first  scientific  lecturer  there.    Until  1804,  when  he 
definitively  settled  in  France,  Rumford  lived  at  the 
Royal  Institution  in  Albemarle  Steet,  or  at  a  house 
which  he  rented  at  Brompton,  where  he  passed  his 
time  in  the  steady  pursuit  of  those  researches  relating 
to  heat  and  light  and  the  economy  of  fuel  on  which 
his  scientific  Tame  is  principally  based.     He  then 
established  himself  in  Paris,  and  married  (his  first  wife 
having  been  dead  for  many  years)  as  his  second  wife 
the  wealthy  widow  of  Lavoisier,  the  celebrated 
chemist    With  this  lady  he  led  an  extremely  uncom- 
fortable life,  till  at  last  they  agreed  to  separate.  Rum- 
ford  took  up  his  residence  at  Auteuil,  where  he  died 
suddenly  in  1814  in  the  sixty-Becond  year  of  his  age. 

He  was  the  founder  and  the  first  recipient  of  the  Rum- 
ford  medal  of  the  London  Royal  Society.  He  was  also  the 
founder  of  the  Kumh.nl  medal  of  the  American  Academy 
of  Arts  and  Sciences  and  of  the  Ramford  professorship 
in  Harvard  university.  His  complete  works  were  pub- 
lished by  the  American  Academy  of  Arts  and  Sciences 
st  Boston  in  1871 ;  and  a  full  and  extremely  interesting 
memoir  of  the  author  (by  George  E.  Ellis)  which  was 
issued  with  them  was  republished  in  London  by  Messrs. 
Hacmillan  in  1876.  (r.  db.) 

THOMPSON,  Thomas  Peronnet  (1783-1869), 
mathematician  and  political  writer,  was  born  at  Hull 
in  1783.  He  was  educated  at  the  Hull  grammar 
school,  and  in  October,  1798,  entered  Queen's  College, 
Cambridge.  He  entered  the  navy  as  midshipman  in 
the  "Ibis"  in  1803,  but  in  1806  exchanged  to  the 
army.  Through  his  acquaintance  with  Wilberforce.  he 
was  appointed  governor  of  Sierra  Leone  in  180K,  but 
was  recalled  on  account  of  his  hostility  to  the  slave 
trade.  In  1812  he  returned  to  his  military  duties,  j 
and,  after  serving  in  the  south  of  France,  was  in  1S15 
attached  as  Arabic  interpreter  to  an  expedition  against , 
the  Wahhabees  of  the  Persian  Gulf,  with  whum  he 
negotiated  a  treaty  (dated  Jan uary,  1820)  in  which 
the  slave  trade  was  for  the  first  time  declared  piracy.  ' 
He  was  promoted  major  in  1825,  lieutenant-couJiu;!  in 


1829,  and  major-general  in  1854.  He  entered  parlia- 
ment as  member  for  Hull  in  1835,  and  afterwards: 
sat  for  Bradford.  He  took  a  prominent  part  in  the 
corn-law  agitation,  his  Catechism  of  the  Corn  Lata 
(1827)  being  by  far  the  mo*t  effective  pamphlet  pub- 
lished on  the  subject.  He  was  joint-editor  ot  the  West- 
minster lievietc,  to  which  he  contributed  a  large 
number  of  articles  republished  in  1824  in  six  volumes, 
under  the  title  Exercises,  Mitical  and  Othert.  His 
mathematical  publications  were  of  a  somewhat 
eccentric  kind.  He  published  a  Theory  of  Fhratlds 
(1844),  and  was  also  the  author  of  Geometry  without 
Axiom*,  in  which  he  endeavored  to  "get  rid  "  of  ax- 
ioms and  postulates.  His  new  Theory  of  Just  Intona- 
tion (1850)  is,  however,  a  contribution  of  great  value 
to  the  science  of  musical  acoustics,  and  has  gone 
through  many  editions.  It  may  be  said  to  form  the 
bams  of  the  tonic  sol-fa  system  of  music.  He  died  6th 
October,  1869. 

THOMSON,  Sir  Charles  Wyville  (1830-1882), 
was  born  at  Bonsyde,  Linlithgowshire,  became  pro- 
fessor of  natural  history  in  Aberdeen,  Cork,  Belfast, 
and  finally  Edinburgh,  and  will  be  specially  remem- 
bered as  a  student  of  the  biological  conditions  of  the 
depths  of  the  sea.  Being  interested  in  crinoids,  and 
stimulated  by  the  results  of  the  dredgings  of  Sars  in 
the  deep  sea  off  the  Norwegian  coasts,  which  had  con- 
clusively disposed  of  the  error  of  Edward  Forbes, 
that  animal  life  ceased  at  a  depth  of  a  few  hundred 
fathoms,  he  succeeded,  along  with  Dr.  W.  B.  Carpen- 
ter, in  obtaining  the  loan  of  H.M.S.  "Lightning" 
and  "Porcupine,"  for  successive  deep-sea  dredging 
expeditions  in  the  summers  of  1868  and  1869.  It  was 
thus  shown  that  animal  life  existed  in  abundance  down 
to  depths  of  650  fathoms,  that  all  invertebrate  groups 
were  represented  (largely  by  Tertiary  forms  hitherto 
believed  to  be  extinct),  and,  moreover,  that  deep-sea 
temperatures  are  by  no  means  so  constant  as  was  sup- 
posed, but  vary  considerably,  and  indicate  an  oceanic 
circulation.  Further  dredging  expeditions  at  greater 
and  greater  depths  followed.  The  remarkable  results 
gained  for  hydrography  as  well  as  zoology,  in  associa- 
tion with  the  practical  needs  of  ocean  telegraphy,  soon 
led  to  the  granting  of  H.  M.  S.  "  Challenger '  for  a  cir- 
cumnavigating expedition,  and  Thomson  sailed  at  the 
end  of  1872  as  director  of  the  scientific  staff,  the  cruise 
lasting  three  years  and  a  half.  On  his  return  he  re- 
ceived many  academic  honors,  and  was  knighted.  In 
1877  he  published  two  volumes  of  a  preliminary  account 
of  the  results  of  the  voyage,  meanwhile  carrying  on  his 
administrative  labors  in  connection  with  the  disposition 
of  the  special  collections  and  publication  of  the  mono- 
graphs of  these.  His  health,  never  robust,  was  mean- 
while giving  way;  from  1879  he  ceased  to  perform  the 
duties  of  hiB  chair,  and  he  died  in  1882. 

See  obituary  notice  in  Proe.  Roy.  Soc.  JWin.,  1883,  also 
Thomson's  Voyage  of  H.M.S.  Challenger,  London,  1877,  and 
Thomson  and  Murray,  Reports  of  the  Voyage  of  H.M.S.  Chat- 
lenger,  Edinburgh,  1885. 

THOMSON,  James  (1700-1748),  author  of  77»« 
Seasons,  was  a  native  of  the  Scottish  Border  country, 
his  father  being  successively  minister  of  the  parishes 
of  Ednam  and  Southdean,  in  Roxburghshire.  He  wns 
born  at  Ednam  on  September  11, 1700,  and  was  reared 
at  a  distance  from  the  social  influences  and  literary 
fashions  that  helped  to  form  and  fix  the  manner  of  the 
"classical"  school,  the  monotony  of  which  he  was 
the  first  to  break.  Amidst  the  bare  breesy  hills  and 
glens  of  a  Border  parish,  his  youth  was  safe  against 
the  ascendency  of  the  taste  established  in  the  metropo- 
lis. Jedburgh  school  and  Edinburgh  university  gave 
him  his  book  learning  of  the  ordinary  type;  and  he 
was  fortunate  enough  to  have  neighbors  of  extraordi- 
nary accomplishment,  who  opened  his  eves  to  the  po- 
etic side  of  nature,  and  encouraged  him  in  verse- 
making.  The  teacher  from  whom  he  learnt  most,  was 
a  Mr.  Riccalton,  or  Riccaulton,  a  graduate  of  Edin- 
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burgh,  who  had  taken  to  farming,  but  was  afterwards 
persuaded  to  enter  the  church,  and  made  some  con- 
tributions to  theological  literature.  This  scholarly 
enthusiast  taught  Latin  to  the  boys  of  Jedburgh  in  an 
aisle  of  the  church,  and  encouraged  Thomson  in  his 
poetical  turn  by  example  as  well  as  precept.  We 
nave  the  poet's  own  acknowledgment  that  the  first 
hint  of  the  Seasons  came  from  a  striking  dramatic 
poem  by  Riocaulton  entitled  A  Winter's  Day.  As  a 
schoolboy  Thomson  wrote  verses,  and  at  the  university 
he  continued  the  practice,  but  his  early  efforts  were 
not  particularly  promising.  He  was  intended  for  the 
ministry,  and  was  for  five  yeara  a  student  of  divinity : 
but  in  1725  he  determined  to  follow  his  friend  and 
elassfellow  David  Mallet  to  London,  and  seek  his  for- 
tune there.  Through  the  influence  of  Lady  Qrizel 
Baillie,  herself  a  song-writer,  he  obtained  a  tutorship 
in  the  family  of  Lord  Binning;  but  the  plain-looking 
and  plain-mannered  poet  had  not  the  adroitness  of  his 
friend  Mallet,  and  he  gave  up  the  post  after  a  few 
months.  It  was  while  ne  lingered  in  the  neighbor- 
hood of  Barnet.  without  employment,  without  money, 
with  few  friends,  saddened  by  the  loss  of  his  mother 
(his  father  had  died  when  he  was  eighteen),  that 
Thomson  conceived  the  idea  of  the  first  of  his  poems 
on  the  Seasons,  Winter.    The  lines— 

Welcome,  kindred  glooms, 
1! 


came  from  the  heart:  they  expressed  his  own  forlorn 
mood  on  the  approach  of  the  winter  of  1725.  Winter 
appeared  in  the  spring  of  1726.  A  publisher,  M  ill  an, 
— not  Millar,  who  afterwards  published  for  him, — gave 
him  three  guineas  for  the  poem.  The  tradition  is  that 
it  attracted  no  notice  for  a  month,  but  that,  at  the 
end  of  that  time,  a  literary  clergyman,  Whatlcy, 
chanced  to  take  it  up  from  a  bookseller's  counter,  and 
at  once  rushed  off  to  the  coffee-houses  to  proclaim  the 
discovery  of  a  new  poet  The  town  received  the  dis- 
covery with  acclamation,  in  another  month  a  second 
edition  was  called  for.  No  time  oonld  have  been  bet- 
ter suited  for  the  appreciation  of  Thomson's  striking 
qualities ;  they  were  so  entirely  unlike  what  the  pub- 
lic had  for  many  years  been  accustomed  to.  The  fresh 
treatment  of  a  simple  theme,  the  warm  poetical  color- 
ing of  commonplace  incidents,  the  freedom  and  irregu- 
larity of  the  plan,  the  boldness  of  the  descriptions, 
the  manly  and  sincere  sentiment,  the  rough  vigor  of 
the  vcree,  took  by  surprise  a  generation  accustomed  to 
witty  satire  and  burlesque,  refined  diction,  translations 
from  the  classics,  themes  valued  in  proportion  to  their 
remoteness  from  vulgar  life.  Thomson  at  onoe  became 
famous,  and,  his  naturally  easy  temper  roused  to  full 
exertion,  rigorously  followed  up  his  success  with 
Summer  and  an  Ode  to  the  Memory  of  Sir  Isaac 
Newton.  Sprinp  was  completed  and  published  in 
1 728.  A  longer  interval  elapsed  before  the  appearance 
of  Autumn ;  it  was  published  in  1730,  and  followed 
presently  by  a  handsome  edition  of  the  whole  four 
Seasons.  Meantime,  drawn  into  the  ardent  political 
strife  of  the  time,  he  had  produced,  in  1729,  his 
Britannia,  and  early  in  1730  had  made  his  first  at- 
tempt as  a  dramatist  with  Sophonisba.  From  this 
time  there  was  a  manifest  slackening  either  in  his  will 
or  in  his.  power  to  produce.  He  was  appointed  travel- 
ling tutor  to  the  son  of  Sir  Charles  Talbot,  travelled 
with  his  pupil  on  the  Continent,  and  in  1733  obtained 
a  small  sinecure  in  the  Court  of  Chancery.  It  may 
have  been  this  removal  of  the  spur  of  necessity  that 
made  him  take  longer  over  his  poems.  But  it  is  a  fair 
theory  that  the  rigid  taste  of  the  time  for  finish, 
which  he  had  unconsciously  defied  with  triumphant 
results,  began  to  make  good  an  ascendency  over  him, 
and  that  he  wrote  less  because  he  was  cramped  by  fear 
of  the  critics.  None  of  the  other  Seasons  have  the 
same  large  and  careless  freedom  as  Winter ;  Autumn 
especially,  the  last  of  them,  is  much  more  labored,  and 
his  revisions  and  enlargements  in  successive  editions 


show  an  anxious  ambition  after  the  finish  of  the  clas- 
sical school.  However  this  may  be,  be  hesitated  long 
over  his  next  poem.  Liberty  j  the  first  part  was  pun- 
ished in  1734  and  the  conclusion  in  1736.  He  intended 
it  to  be  his  masterpiece,  but  with  all  bis  care  and  pains 
it  has  fallen  into  deserved  oblivion.  In  1737  be  lost 
his  sinecure  by  the  death  of  his  patron,  but  was  rec- 
ompensed by  a  pension  from  the  prince.  Poverty, 
rather  than  natural  fitness  or  inclination,  drove  him 
again  to  dramatic  composition.  Agamemnon  was  pro- 
duced in  1738}  with  indifferent  success.  Next  year  a 
play,  written  in  the  interest  of  the  prince  and  the  op 

Kition,  was  interdicted  by  the  lord  chamberlain. 
;  masque  of  Alfred,  written  by  Thomson  in  con- 
junction with  Mallet,  and  containing  the  song  Rvjs 
Britannia,  was  produced  in  1740,  Tancred  and  Sigis- 
munda  in  1745.  A  year  before  this  last  event  the 
"poetical  posture"  of  the  poet's  income  was  im- 
proved by  his  appointment  to  the  sinecure  office  of 
surveyor-general  of  the  Leeward  Islands.  The  Ca$tlt 
of  Indolence  was  his  last  work.  It  was  not  published 
till  the  year  of  his  death  (1748),  but  he  had  been  loos 
engaged  upon  it.  The  poem  is  full  of  character  ana 
humor,  with  here  and  there  passages  of  elaborately  rich 
description  ;  it  is  fuller  than  any  other  of  the  person- 
ality of  the  poet,  of  the  good  nature,  generosity,  and 
Bolid  wisdom  which  gained  him  the  affection  of  so 
many  friends;  but  still  it  is  in  the  Seasons,  and 
especially  in  the  first  of  them,  that  Thomson  is  seen 
at  his  best  and  strongest. 

Till  the  advent  of  Scott  and  Byron,  Thomson  was  ths 
moat  widely  popular  poet  in  oar  language ;  and  as  late  m 
the  middle  of  this  century  a  sumptuous  edition,  illustrated 
by  the  Etching  Club,  was  printed  three  times  within  Us 
years  (1842-1852).  The  popular  verdict  on  Thomson  bsj 
been  unanimously  justified  hy  critics.  ( w.  at.) 

THOMSON,  James  (1834-1 882),  author  of  77* 
City  of  Dreadful  Nighi,  was  born  at  Port  Glasgow, 
in  Renfrewshire,  on  November  23,  1834,  the  eldest 
child  of  a  mate  in  the  merchant  shipping  service.  His 
mother  was  a  deeply  religious  woman  of  the  Irvingits 
Beet,  and  it  is  not  improbable  that  it  was  from  her  ths 
son  inherited  his  sombre  and  imaginative  tempera- 
ment. On  her  death,  James,  then  in  his  seventh  year, 
was  procured  admission  into  the  Csledonian  Orphaa 
Asylum,  from  which  he  went  out  into  the  world  as  as 
assistant  army  schoolmaster.  At  the  garrison  at  Bal- 
linoollig,  near  Cork,  he  encountered  the  one  brief  hap- 
piness of  his  life :  he  fell  passionately  in  love  with, 
and  was  in  turn  as  ardently  loved  by,  the  daughter  of 
the  armorer-sergeant  of  a  regiment  in  the  garrison,  a 
girl  of  very  exceptional  beauty  and  cultivated  mind 
Two  years  later,  when  Thomson  was  at  the  training 
college  at  Chelsea,  he  suddenly  received  news  of  ber 
fatal  illness  and  death.  The  blow  prostrated  him  is 
mind  and  body;  and  the  former  endured  a  hurt  from 
which  it  never  really  recovered.  Henceforth  his  lift 
was  one  of  gloom,  disappointment,  misery,  and  pov- 
erty, rarely  alleviated  by  episodes  of  somewhat 
brighter  fortune.  While  in  Ireland  he  had  made  the  as- 
quaintanoe  of  Mr.  Charles  Bradlaugh,  then  a  soldier 
stationed  at  Ballincollig,  and  it  was  under  his  auspice* 
(as  editor  of  the  Ijondon  Investigator)  that  Thomson 
first  appealed  to  the  public  as  an  author,  though  acts- 
ally  his  earliest  publication  was  in  Tait's  Edmbvrgk 
Magazine  for  July*  1858,  under  the  signature  "Crep- 
uscnlus."  In  1860  was  established  the  paper  with 
which  Mr.  Bradlaugh  has  been  so  long  identified,  7V 
National  Reformer,  and  it  was  here,  among  other  pro- 
ductions by  James  Thomson,  that  appeared  (1*63) 
the  powerful  and  sonorous  verses  "To  our  Ladies  of 
Death,"  and  (1874)  his  chief  work,  the  sombre  and 
imaginative  City  of  Dreadfid  Night.  In  October,  1862, 
Thomson  left  the  army,  and  through  Mr.  Bradlaugh 
(with  whom  for  some  subsequent  years  he  lived)  gained 
employment  as  a  solicitor's  clerk.  In  1 869  he  enjoyed 
what  has  been  described  as  his  "only  reputable  ap- 
pearance in  respectable  literary  society,"  in  the  accept- 
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of  his  long  poem,  "Sunday  up  the  River,"  for 
Pruter' t  Magazine,  on  the  advice,  it  is  said,  of  Charles 
KinpsJey.    In  1872  Thomson  went  to  the  Western 
States  of  America,  as  the  agent  of  the  shareholders  in 
whit  he  ascertained  to  be  a  fraudulent  silver  mine ; 
to- 1  the  following  year  he  received  a  commission  from 
The  New  York  World  to  go  to  Spain  as  its  special 
correspondent  with  the  Carlista.     During  the  two 
months  of  his  stay  in  that  distracted  country  he  saw 
fighting,  and  was  himself  prostrated  by  a 
On  his  return  to  England  he  continued  to 
write  in  The  Secularist  and  The  National  Reformer, 
nnder  the  at  last  well-known  initials  "  B.  V." 1  In  1875 
be  severed  his  connection  with  The  National  Re- 
former, owing  to  a  disagreement  with  its  editor ;  hence- 
forth his  chief  source  of  income  (1875-1881)  was  from 
the  monthly  periodical  known  as  Cope'i  Tobacco 
Plant.   Chiefly  through  the  exertions  of  his  friend 
and  admirer,  Mr.  Bertram  Dobell,  Thomson's  best 
known  book,  The  City  nf  Dreadful  Night,  and  other 
fijemt,  was  published  in  April,  1880,  and  at  once  at- 
tracted wide  attention ;  it  was  succeeded  in  the  autumn 
by  Kane's  Story,  and  other  Poem*,  and  in  the  following 
year  by  Eu<w$  and  Phantatia.    AH  his  best  work 
was  produced  between  1855  and  1875  ("  The  Doom  of 
a  City."  1857;  "  Our  Ladies  of  Death,"  1861 :  Wed- 
itk  >tnd  Om-el-Bonain;  "The  Naked  Goddess  '* 
IS66-7;  The  City  of  Dreadful  Night,  1870-74).  In 
his  latter  years  too  Thomson  often  sought  refuge  from 
ha  misery  of  mind  and  body  in  the  Lethe  of  opium 
and  alcohol.    His  mortal  illness  came  upon  him  in  the 
house  of  a  poet  friend ;  and  he  was  conveyed  to  Uni- 
versity College  hospital,  in  Qower  Street,  where 
shortly  after  he  died  (June  3,  1882).    He  was  buried 
at  Highgate  cemetery,  in  the  same  grave,  in  unconse- 
orated  ground,  as  his  friend  Austin  Hulyoake. 

To  tbe  productions  of  James  Thomson  already  mentioned 
may  be  added  the  posthumous  volume  entitled  A  Voice  front 
Ike  SiU,  *md  other  hem*  <  1884),  which  has  the  advantage  of 
Mr  Bertram  Dobell's  valuable  prefatory  memoir  and  an 
etched  portrait  of  the  poet.  This  volume  contains  much 
that  is  interesting,  but  nothing  to  increase  Thomson's  repu- 
tation. If  sn  attempt  be  made  to  point  to  the  most  apparent 
literary  relationship  of  the  author  of  T%*  City  of  Dreadful 
Jfiyat,  one  might  venture  the  suggestion  that  James  Thotu- 
soo  was  a  younger  brother  of  De  Qui  ncey.  If  he  has  distinct 
affinity  to  any  writer  it  is  to  the  author  of  Siupirut  de  I'ro- 
/Wii;  if  we  look  further  afield,  we  might  perhaps  discern 
shadowy  prototypes  in  Leopard  i,  Heine,  and  Baudelaire. 
Bat,  after  all,  Thomson  holds  so  unique  a  place  as  a  po«*t  that 
tbe  effort  at  classification  may  well  be  dispensed  with.  If 
hs  maintains  his  own  lonely  little  height,  it  will  be  as  a  dis- 
tinct individuality.  His,  it  is  absolutely  certain,  was  no 
literary  pessimism,  no  assumed  gloom.  The  poem  Insom- 
nia" is  a  distinct  chapter  of  biography;  and  in  "Mater 
Tenebrarum"  and  elsewhere  among  his  writings  self-re  vola- 
tile passages  are  frequent.  The  merits  of  Thomson's  poetry 
are  its  imaginative  power,  its  sombre  intensity,  its  sonorous 
■oak;  to  these  characteristics  may  be  added,  in  his  lighter 
pwees, a  Hei  ne- 1  i  ke  ad  m  i  x  tu  re  of  strange  gayety ,  pathos, and 
caustic  irony.  Much  the  sniue  may  be  said  of  his  best  prose. 
His  faults  are  a  monotony  of  epithet,  the  not  infrequent  use 
•f  mere  rhetoric  and  verbiage,  and  perhaps  a  prevailing  lack 
of  tbe  sense  of  form ;  to  those  may  be  added  an  occasional 
vulgar  recklessness  of  expression,  as  in  parts  of  Vane'i  I 
A*rj  and  in  some  of  his  prose  writings.  Time  will  reduce 
his  noteworthy  work  withiu  a  narrow  compass,  but  within 
ttat  limit  it  will  be  found  as  remarkable  as  it  is  unique. 


wish.  He  studied  in  the  university  of  Edinburgh  ;  and, 
residing  with  his  elder  brother,  Thomas  Thomson, 
afterwards  celebrated  as  an  antiquarian  and  feudal  law- 
yer, he  made  the  acquaintance  of  Francis  Jeffrey,  and 
other  young  members  of  the  Scottish  bar  sfterwards 
notable.  The  pursuit  of  art,  however,  was  not  aban- 
doned ;  during  the  recess  he  sketched  in  the  country, 
and,  while  attending  his  final  college  session,  he  stud- 
ied for  a  month  under  Alexander  Nasmyth.  After 
bis  father's  death  he  became,  in  1800,  his  successor  as 
minister  of  Dailly;  and  in  1805  he  was  translated  to 
the  parish  of  Duddingston,  close  to  Edinburgh.  The 
practice  of  art  was  now  actively  resumed,  and  it 
came  to  be  continued  throughout  life — apparently 
without  any  very  great  detriment  to  pastoral  duties. 
Thomson's  popularity  as  a  painter  increased  with  his 
increasing  artistic  skill ;  siid,  having  mastered  his  ini- 


tial scruples  against  receiving  artistic  fees,  on  being 
offered  £15  ri72. 90]  for  a  landscape— reassured  bv 
"Grecian"  Williams's  stout  assertion  that  the  work 


THOMSON,  John  (1778-1840),  amateur  landscape 
painter— -Thomson  of  Duddingston,  as  he  is  commonly 
styled.— was  born  on  September  1,  1778,  at  Dailly, 
Ayrshire.  His  father,  grandfather,  and,  as  we  are  in- 
ronaed,  great-grandfather  also,  were  clergymen  of  the 
Church  of  Scotland.  The  father  determined  that  his 
son  should  follow  the  ancestral  profession,  and,  greatly  j 
against  his  natural  bent, — for  all  his  thoughts  turned  | 
instinctively  towards  art, — he  acceded  to  the  parental 

'  Bpshe  Vanolts:  "Bysshe,™  as  the  commonly  used  Christian 
n*mf  of  Shelley  Thomson's  favorite  writer:  and  "  Vanolts,"  an 
»nsKT»m  of  Novalia,  tbe  pseudonym  of  r.  von  Ushdkkbiso 

Ij.r.). 


was  "worth  thrice  the  amount" — the  minister  of 
Duddingston  began  to  dispose  of  the  productions  of 
his  brush  in  the  usual  manner.  In  1830  he  was  made 
an  honorary  member  of  the  Royal  Scottish  Academy. 
Besides  that  of  art,  Thomson  had  other  singularly 
varied  tastes  and  aptitudes.  He  was  an  accomplished 
performer  on  violin  and  flute,  an  exact  and  well-read 
student  of  physical  science,  and  one  of  the  writers  on 
optics  in  the  early  numbers  of  the  Edinburgh  Review. 
His  life  passed  peacefully  away  in  the  kindly  and 
charitable  discharge  of  his  clerical  duties,  varied  by 
the  enthusiastic  pursuit  of  his  art.  and  the  enjoyment 
of  intercourse  with  a  singularly  wide  and  eminent  cir- 
cle of  friends,  which  among  artists,  included  Turner 
and  Wilkie,  and  among  men  of  letters  Wilson  and 
Scott, — the  latter  of  whom  desired  that  Thomson, 
instead  of  Turner,  should  have  illustrated  the  collected 
edition  of  his  works.  He  died  at  Duddingston  on  the 
27th  of  October,  1840  (not  the  20th,  as  stated  by  some 
authorities).  Thomson  was  twice  married,  and  his 
second  wife,  the  widow  of  Mr.  Dalrymple  of  Cleland, 
was  herself  also  a  skilful  amateur  artist. 

Thomson  holds  an  honorable  position  as  the  first  power- 
ful landscapist  that  Scotland  produced,  and  he  is  still 
among  her  greatest.  His  style  was  founded,  in  tbe  first 
instance,  upon  the  practice  of  the  Dutch  masters ;  but  ulti- 
mately he  submitted  to  the  influence  of  the  Poussins  and 
the  Italians,  rightly  believing  that  their  method — in  the 
richer  solemnity  of  its  color  and  the  deeper  gravity  of  its 
chiaroscuro — was  more  truly  fitted  for  tbe  portrayal  of  the 
scenery  of  Scotland,  more  in  harmony  with  the  gloom  and 
the  glory  of  its  mountains  and  Its  glens  and  the  passion  of 
its  wave-vexed  clink.  But  to  the  study  of  the  art  of  the 
past  be  Joined  a  close  and  constant  reference  to  nature 
which  kept  his  own  work  fresh  and  original,  though,  of 
course,  he  never  even  approached  such  scientific  accuracy 
in  the  rendering  of  natural  form  and  effect  as  is  expected 
from  even  the  tyro  in  our  recent  schools  of  landscape.  His 
art  is  clearly  distinguished  by  "style";  at  their  best,  his 
works  show  skilful  selection  in  the  leading  lines  of  their 
composition  and  admirable  qualities  of  abstract  color  and 
tone.  Thomson  Is  fairly  represented  in  the  Scottish 
National  Gallery;  and  the  Aberlady  Bay  of  that  collec- 
tion, with  the  soft  infinity  of  its  clouded  gray  sky,  and  its 
se»  which  leaps  and  falls  again  in  waves  of  sparkling  and 
of  shadowed  silver,  is  lit  to  rank  among  the  triumphs  of 
Scottish  art. 

THOR.  See  JEsir.  vol.  i.  p.  189,  and  Mttholoot, 
vol.  xvii.  p.  Ifi2. 

THOREAU,  Henry  David  (1817-1862).  one  of 
the  most  strorrgly-marked  individualities  of  modern 
times,  Bpcnt  the  greater  part  of  his  life  in  the  neigh- 
borhood of  the  place  where  he  was  born  [12th  July] 
— Concord,  a  village  town  of  Massachusetts,  pleas- 
antly situated  some  twenty  miles  northwest  of  Boston, 
amidst  a  pastoral  country  of  placid  beauty.  To 
Thoreau  this  Concard  country  contained  all  or  beauty 
and  even  grandeur  that  was  necessary  to  the  wor- 
shipper of  nature:  he  once  journeyed  to  Canada;  ho 

;  he  sailed  and  explored  a 
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few  r:  ere  ;  for  the  rest,  he  haunted  Concord  and  its 
•eighborhood  as  faithfully  as  the  stork  does  its  an- 
cestral nest.  John  Thoreau,  his  father,  who  married 
*he  daughter  of  a  New  England  clergyman,  was  the 
•on  of  a  John  Thoreau  of  the  isle  of  Jersey,  who.  in 
Boston,  married  a  Scottish  lady  of  the  name  of  Burns. 
This  last-named  John  was  the  son  of  Philippe  Thoreau 
and  his  wife  Marie  le  Gallais,  persons  of  pure  French 
blood,  settled  at  St.  Hclier,  in  Jersey.  From  his  New 
England  Puritan  mother,  from  his  Scottish  grand- 
moth,  t,  from  his  Jersey-American  grandfather,  and 
from  his  remoter  French  ancestry  Thoreau  inherited 
distinctive  trait* :  the  Saxon  clement  perhaps  pre- 
dominated, but  the  "hauntings  of  Celtism  were 
prevalent  and  potent.  The  stock  of  the  Thoreaus 
was  a  robust  one ;  and  in  Concord  the  family,  though 
never  wealthy  nor  officially  influential,  was  ever  held 
in  peculiar  respect.  As  a  boy,  Henry  drove  his 
mother's  cow  to  the  pastures,  and  thus  early  became 
enamoured  of  certain  aspects  of  nature  and  of  certain 
delights  of  solitude.  At  school  and  at  Harvard  univer- 
sity he  in  nowise  distinguished  himself,  though  he  was 
an  intelligently  receptive  Btudent  ;  he  became,  how- 
ever, proficient  enough  in  Greek,  !  /it in,  and  the  more 
general  acquirements  to  enable  him  to  act  for  a  time 
as  a  master.  But  long  before  this  he  had  become 
apprenticed  to  the  learning  of  nature  in  preference  to 
that  of  man  :  when  only  twelve  years  of  age  he  had 
made  collections  for  Atrassiz,  who  had  then  just  ar- 
rived in  America,  and  already  the  meadows  and  the 
hedges  and  the  stream-sides  had  become  cabinets  of 
rare  knowledge  to  him.  On  the  desertion  of  school- 
nastering  as  a  profession  Thoreau  became  a  lecturer 
and  author,  though  it  was  the  labor  of  his  hands 
which  mainly  supported  him  through  many  years  of 
his  life  :  professionally  he  was  a  surveyor.  In  the 
effort  to  reduce  the  practice  of  economy  to  a  fine  art 
be  arrived  at  the  conviction  that  the  less  labor  a  man 
did,  over  and  above  the  positive  demands  of  necessity, 
the  better  for  him  and  for  the  community  at  large ;  he 
would  have  had  the  order  of  the  week  reversed,  — six 
days  of  rest  for  one  of  labor.  It  was  in  1 845  he  made 
the  now  famous  experiment  of  Walden.  Desirous  of 
proving  to  himself  and  others  that  man  could  be  as 
independent  of  his  kind  as  the  nest -building  bird, 
Thoreau  retired  to  a  hut  of  his  own  construction  on 
the  pine-slope  over  against  the  shores  of  Walden 
Pond, — a  hut  which  he  built,  furnished,  and  kept  in 
order  entirely  by  the  labor  of  his  own  hands.  During 
the  two  years  of  his  residence  in  Walden  woods  he 
fived  by  the  exercise  of  a  little  surveying,  a  little  job- 
work,  and  the  tillage  of  a  few  acres  of  ground  which 
produced  him  his  beans  and  potatoes.  His  absolute 
Independency  was  as  little  gained  as  if  he  had  camped 
out  in  Hyde  Park ;  relatively  he  lived  the  life  of  a 
recluse.  He  read  considerably,  wrote  abundantly, 
thought  actively  if  not  widely,  and  came  to  know 
beasts,  birds,  and  fishes  with  an  intimacy  more  extra- 
ordinary than  was  the  case  with  St.  Francis  of  Assist. 
Birds  came  at  his  call,  and  forgot  their  hereditary  fear 
of  man  ;  beast*  lipped  and  caressed  him  ;  the  very 
fish  in  lake  and  stream  would  glide,  unfearful,  between 
his  hands.  This  exquisite  familiarity  with  bird  and 
beast  would  make  us  love  the  memory  of  Thoreau,  if 
his  egotism  were  triply  as  arrogant,  if  his  often  mean- 
ingless paradoxes  were  even  more  absurd,  if  his  sym- 
pathies were  even  less  humanitarian  than  we  know 
them  to  have  been.  His  Wntdeti,  the  record  of  this 
fiiscinating  two  years'  experience,  must  always  remain 
a  production  of  great  interest  and  considerable  psy- 
chological value.  Some  years  before  Thoreau  took  to 
Walden  woods  he  made  the  chief  friendship  of  his 
life,  that  with  Emerson.  He  became  one  of  the 
famous  oircle  of  the  transoendentalists,  always  keenly 
preserving  his  own  individuality  amongst  such  more 
or  less  potent  natures  as  Emerson,  Hawthorne,  ami 
Margaret  Fuller.  From  Emerson  he  gained  more 
than  from  any  man,  alive  or  dead  ;  and,  though  the 

•[Iltii  iecond  book  was  A  Week  on  the  (LwvW  «in.j 
;  was  lucrat*-e  to  him.  and  hence  bis  fame  «*» 


older  philosopher  both  enjoyed  and  learned  from  the 
association  with  the  younger,  it  cannot  be  said  that 
the  gain  was  equal.  There  was  nothing  electrical  in 
Thoreau's  intercourse  with  his  fellow-men ;  be  gave 
off  no  spiritual  sparks.  He  absorbed  intensely,  but 
when  called  upon  to  illuminate  in  turn  was  found 
wanting.  It  is  with  a  sense  of  relief  that  we  read  of 
his  having  really  been  stirred  into  active  enthusiasm 
ancnt  the  wrongs  done  the  ill-fated  John  Brown.  With 
children  he  was  affectionate  and  gentle,  with  old  people 
and  strangers  considerate.  In  a  word,  he  loved  his 
kind  as  animals,  but  did  not  seem  to  find  them  as  in- 
teresting as  those  furred  and  feathered.  In  1847, 
Thoreau  left  Walden  Lake  abruptly,  and  for  a  time 
occupied  himself  with  lead-pencil  making,  the  parental 
trade  He  never  married,  thus  further  fulfilling  his 
policy  of  what  one  of  bis  essayist-biographers  has 
termed  "  indulgence  in  fine  renouncements.'  At  the 
comparatively  early  age  of  forty-five  he  died,  on  6th 
May.  1862.  His  grave  is  in  the  beautiful  cemc 
of  Sleepy  Hollow,  beside  those  of  Hawthorne 
Emerson. 

Thoreau's  fame  will  rest  on  Wald.ru,  the  Exatrtitm*,  and 
his  Letteri,  though  ho  wrote  nothing  which  is  not  deserving 
of  notioe.  Up  till  bia  thirtieth  year  he  dabbled  in  vene, 
but  he  had  little  ear  for  metrical  music,  and  he  lacked  the 

Siritual  impulsiveness  of  the  true  poet.  He  had  occasional 
*bes  of  insight  and  could  record  beautifully,  notwith- 
standing: his  little  poem  "  Haze"  is  surcharged  with  con- 
centrated loveliness.  His  weakness  as  a  philosopher  is  his 
tendency  to  base  the  laws  of  the  universe  on  the  experi- 
ence-born, thought-produced  convictions  of  one  man — 
himself.  His  weakness  as  a  writer  is  the  too  frequent 
striving  after  antithesia  and  paradox.  If  he  had  had  all 
hiaown  originality  without  the  itch  of  appearing  original, 
he  would  have  made  his  fascination  irresistible.  As  it  is, 
Thoreau  holds  a  unique  place.  He  was  a  naturalist,  but 
absolutely  devoid  of  the  pedantry  of  science  ;  a  keen  ob- 
server, but  no  retailer  of  disjointed  facts.  He  thus  holds 
sway  over  two  domains :  he  has  the  adherence  of  the 
lovers  of  fact  and  of  the  children  of  fancy.  He  moat 
always  be  read,  whether  lovingly  or  interestedly,  for  ha 
baa  all  the  variable  charm,  the  strange  saturninity,  the 
contradictions,  austerities,  and  delightful  surprises,  of 
Nature  herself. 

See  W.  E.  Charming.  Thortau  the  Port  Saturali*,  Boston,  1871; 
P.  B.  Sanborn,  BUigmphy  i\f  Tkorrau  (American  Men  of  LeOen 
Series) ;  H.  A.  Page,1  Biography  of  Thorrau:  Emerson.  Introduc- 
tion to  Kirurtioru :  J.  Russell  Lowell.  My  Study  Window:  Will 
H.  Dlrcka,  Introduction  to  Walden;  Professor  Nlchol. 


Liurntttre,  pp.  812  »q. ;  Mr.  Burroughs;  Mr.  Henry  James,  etc. 
After  Thoreau's  death  were  published  (besides  the  fjws'ow, 


11*3)  The  Maine  H  ood*  (1S64) ;  ()ape  Cod  {IH6.',);  Isttrrt  and 
(1985);  A  J  onto*  in  Canada  (1866).  In  the  Atlantic  MontMy.  In  ISO, 
aj.pea.red  "Walking."  "  Autumn  Tints."  and  "Wild  Apples ;" 
In  1*3  "  Night  and  Moonlight."  His  best  known  work.  Wall**, 
constitutes  the  second  volume  of  the  series  called  The  (nmtiat 
Ctaimf*;  otherwise  Thoreau's  productions  are  not  widely  known 
in  Britain.* 

THORIUM,  in  chemistry,  is  the  name  of  the  as 
yet  unisolated  radical  of  thoria,  one  of  the  now  nu- 
merous "rare  earths."  Thoria  was  discovered  by 
Berzelius  in  1828  in  the  mineral  now  called  thorite 
It  is  present  also  in  pyrochlor,  monazite.  orangite.  and 
euxenite.  Being  similar  to  the  oxides  HO*  and  ZrO 
of  titanium  and  zirconium,  thoria  is  assumed  to  be  a 
binoxide  TMk  The  atomic  weight,  according  to 
Cleve,  isTh  =  233,  0  being  16. 

THORN  (Polish,  7brs.it),  an  interesting  old  town 
in  the  province  of  West  Prussia,  is  situated  on  the 
right  bank  of  the  Vistula,  near  the  point  where  the 
river  enters  Prussian  territory,  26  miles  southeast  of 
Brombcrg  and  92  miles  south  of  Dantzic.  Its  posi- 
tion near  the  frontier  of  Russian  Poland  makes  it  * 
strategic  point  of  importance;  and,  strongly  fortified 
since  1818,  in  1878  it  was  converted  into  a  fortress  ti 
the  first  class.  The  "old  town"  founded  in  1231, 
and  the  "new  town,"  founded  thirty-three  yean 
later,  were  united  in  1454,  and  both  retain  a  number 
of  quaint  buildings  dating  from  the  15th  and  16th 
centuries,  when  Thorn  was  a  flourishing  member  of 

>  [H.  A.  Page  was  the  pseudonym  of  Alexander  Hay  Japp.* 
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the  Hanseatic  League.  The  town-house,  of  the  14th 
and  16th  centuries,  the  churches  of  St  John  and  the 
Virrio,  with  aisles  as  lofty  as  the  nave,  the  ruined 
cattle  of  the  Teutonic  order,  and  the  gates,  leaning 
tower,  and  fragments  of  the  walls,  all  of  the  13th 
century,  are  among  the  most  interesting  edifices.  The 
ancient  wooden  bridge,  now  burned  down,  at  one  time 
(be  only  permanent  bridge  across  the  lower  Vistula, 
has  been  succeeded  by  a  massive  iron  railway  viaduct, 
half  a  mile  long.  Thorn  carries  on  an  active  trade  in 
min.  timber,  wine,  colonial  wares,  and  iron,  and  has 
manufactures  of  leather,  hats,  starch,  candles,  and 
numerous  other  articles.  It  is  famous  for  its  "Pfef- 
ferkuehen,"  a  kind  of  gingerbread.  Part  of  the  trade 
is  carried  on  by  vessels  on  the  Vistula.  In  1885  the 
population  was  23,914  (in  1816,  7909),  about  three- 
rifths  being  Protestants  and  two-fifths  (chiefly  Poles) 
Roman  Catholics. 

Thorn,  founded  in  1231  by  the  Teutonic  order  as  an  out- 
pott  against  the  Poles,  was  colonized  mainly  from  West- 
phalia. The  first  peace  of  Thorn,  between  the  order  and 
the  Poles,  was  concluded  in  1411.  In  1454  the  townspeople 
revolted  from  the  knights  of  the  order,  destroyed  their 
nwtle.  and  attached  themselves  to  the  king  of  Poland. 
This  resulted  in  a  war,  which  was  terminated  in  I486  by 
the  second  peace  of  Thorn.  In  the  15th  and  16th  centuries 
Thorn  was  a  Uanse  town  of  importance,  and  received  the 
titles  of  "queen  of  the  Vistula  "  and  "the  beautiful."  It 
embraced  the  Reformation  in  1557,  and  in  1645  it  was 
the  scene  of  a  "colloquium  charitativum,"  or  discussion 
betwixt  the  doctors  of  the  rival  creeds,  which,  however, 
r*»alted  in  no  agreement.    In  1724  a  riot  between  the 


Protestant  and  Roman  Catholic  inhabitants  was  seised 
upon  by  the  Polish  kin*  as  a  pretext  for  beheading  the 
tinrcomaster  and  nine  other  leading  Protestant  citizens,  an 


ling  Protestant  citizens, 
set  "of  oppression  which  is  known  as  the  "  bloodbath  of 
Thorn."  The  second  partition  of  Poland  conferred  Thorn 
a  poo  Prussia;  by  the  treaty  of  Tilsit  it  was  assigned  to  the 
duchy  of  Warsaw  ;  but  since  the  congress  of  Vienna  it  has 
>e»in  been  Prussian.  Copernicus  was  born  at  Thorn  in 
1473. 

THORNBACK  is  the  name  given  to  a  species  of 
ray  [Raja  davata)  which  is  found  all  round  the  coasts 
of  Europe,  and  locally  abundant;  it  derives  its  name 
from  the  peculiar  armature  of  the  skin  of  its  body,  the 
upper  ana  lower  surfaces  of  the  body  of  the  female 
being  armed  with  scattered,  more  or  less  numerous, 
large  round  osseous  bucklers,  each  with  a  spine  in  the 
centre;  the  tail  also  is  armed  with  rows  of  similar 
bucklers.  In  the  male  fish  these  bucklers  are  absent, 
or  nearly  so.  The  thornback  does  not  grow  to  the 
same  lar^e  size  as  the  skates,  a  specimen  three  feet 
■cross  being  considered  large.  It  is  more  valued  as 
food  than  the  other  rays,  and  consumed  in  large 
quantities,  fresh  as  well  as  salted. 

THORNHILL,  Sir  J  amis  (1676-1734),  historical 
painter,  was  born  at  Melcombe  Regis,  Dorset,  in 
1676,  coming  of  an  ancient  but  impoverished  county 
family.  His  father  died  while  he  was  young,  but  he 
was  befriended  by  his  maternal  uncle,  the  celebrated 
Dr.  Sydenham,  and  apprenticed  to  Thomas  Highmore, 
*rgeant-painter  to  King  William  III.,  a  connection 
of  the  Thorn  hi  11  family.  Little  is  known  regarding 
his  early  career.  About  1715  he  visited  Holland, 
Flanders,  and  France  ;  and,  having  obtained  the  pat- 
ronage of  Queen  Anne,  he  was  in  1719-20  appointed 
her  sergeant-painter  in  succession  to  Highmore,  and 
was  ordered  to  decorate  the  interior  of  tne  dome  of 
St  Paul's  with  a  series  of  eight  designs,  in  chiaro- 
scuro heightened  with  gold,  illustrative  of  the  life  of 
that  apostle, — a  commission  for  which  Louis  Laguerre 
had  previously  been  selected  by  the  commissioners  for 
the  repair  of  the  cathedral.  He  also  designed  and 
decorated  the  saloon  and  hall  of  Moor  Park,  Herts, 
and  painted  the  great  hall  at  Blenheim,  the  princesses' 
apartments  at  Hampton  Court,  the  hall  ana  staircase 
of  the  Southsea  Company,  the  chapel  at  Wim  pole,  the 
staircase  at  Easton-Neston,  Northamptonshire,  and 
ihe  hall  at  Greenwich  Hospital,  usually  considered  his 
most  important  and  successful  work,  upon  which  he 


was  engaged  from  1708  to  1727.  Among  his  easel 
pictures  are  the  altar-pieces  of  All  Soul's  and  Queen's 
College  chapels,  Oxford,  and  that  in  Melcombe  Regis 
I  church ;  ana  he  executed  such  portrait  subjects  as 
J  that  of  Sir  Isaac  Newton,  in  Trinity  College,  Cam- 
bridge, and  the  picture  of  the  House  of  Commons 
'in  1730,  now  in  the  possession  of  the  carl  of  Hard- 
I  wicke,  in  which  he  was  assisted  by  Hogarth,  who 
married  Jane,  his  only  daughter.  He  also  produced 
a  tew  etchings  in  a  slight  and  sketchy  but  effective 
manner,  and  executed  careful  full  sized  copies  of 
Raphaels  cartoons,  which  now  belong  to  tbe  Royal 
Academy.  About  1724  he  drew  up  a  proposal  for  the 
establishment  of  a  royal  academy  of  tne  arts,  and  his 
scheme  had  the  support  of  the  lord-treasurer  Halifax, 
but  Government  declined  to  furnish  the  needful  funds. 
Thortihill  then  opened  a  drawing-school  in  his  own 
house  in  James  Street,  Covent  Garden,  where  instruc- 
tion continued  to  be  given  till  the  time  of  his  death, 
lie  acquired  a  considerable  fortune  by  his  art,  and  was 
enabled  to  repurchase  his  family  estate  of  Thornhill, 
Dorsetshire.  In  1715  he  was  knighted  by  George  L, 
and  in  1719  he  represented  Melcombe  Regis  in  parlia- 
ment, a  borough  for  which  Sir  Christopher  Wren  had 
previously  been  member.  Having  been  removed  from 
nis  office  by  some  court  intrigue,  and  suffering  from 
broken  health  and  repeated  attacks  of  gout, he  retired 
to  his  country  seat,  where  he  died  on  the  4th  of  May, 
1734.  His  son  James  was  also  an  artist.  He  suc- 
ceeded his  father  as  sergeant- painter  to  George  II., 
and  was  appointed  "  painter  to  the  navy." 

The  high  contemporary  estimate  of  8ir  James  Thorn  hill's 

' ;  in  spite  of  Dr.  Young, 


How  Raphael  ii  pencil  Uvea  in  Thornhlll'a  1 

He  is  weak  in  drawing,— indeed,  when  dealing  with  com- 
plicated figures  he  was  assisted  by  Thomas  Gibson ;  and, 

I  ignorant  of  the  great  monumental  art  of  Italy,  he  formed 
himself  upon  the  lower  model  of  Le  Rrun.   It  must,  how- 

|  ever,  be  admitted  that,  in  the  departments  of  art  which  he 
chose  for  his  own,  he  was  the  beet  native  painter  of  his 


THORWALDSEN,  Bertkl  (1770-1844),  a  very 
able  Danish  sculptor,  was  the  son  of  an  Icelander  who 
had  settled  in  Copenhagen,  and  there  carried  on  the 
trade  of  a  wood-carver.  While  very  young,  Bertel 
Thorwaldsen  learnt  to  assist  his  father  ;  at  the  age  of 
eleven  he  entered  the  Copenhagen  school  of  art,  and 
soon  began  to  show  his  exceptional  talents.  In  1792 
he  won  the  highest  prize,  the  travelling  studentship, 
and  in  1796  he  started  for  Italy  in  a  Danish  man-of- 
war.  On  the  8th  of  March,  1 797,  he  arrived  in  Rome, 
where  Canova  was  at  the  height  of  his  popularity. 
Thorwaldsen]s  first  success  was  tne  model  for  a  statue 
of  Jason,  which  was  highly  praised  by  Canova,  and  he 
received  the  commission  to  execute  it  in  marble  from 
Thomas  Hope,  a  wealthy  English  art-patron.  From 
that  time  Thorwaldsen' b  success  was  assured;  and  he 
did  not  leave  Italy  for  twenty-three  years.  In  1819 
he  returned  to  Denmark,  where  he  was  received  with 
the  greatest  enthusiasm.  He  was  there  commissioned 
to  make  the  colossal  series  of  statues  of  Christ  and  the 
twelve  apostles  which  are  now  in  the  Fruenkirche  in 
Copenhagen.  These  were  executed  after  his  return  to 
Rome,  and  were  not  completed  till  1838,  when  Thor- 
waldsen again  returned  to  Denmark.    He  died  sud- 

[denly  in  the  Copenhagen  theatre  in  1844,  and' be- 
queathed a  great  part  of  his  fortune  for  the  building 
and  endowment  oi  a  museum  in  Copenhagen,  and  also 
left  to  fill  it  all  his  collection  of  works  of  art,  and  the 

)  models  for  all  his  sculpture,-ya  very  large  collection, 
exhibited  to  the  greatest  possible  advantage.  Thor- 
waldsen is  buried  in  the  courtyard  of  this  museum, 
under  a  bed  of  roses,  by  his  own  special  wish. 


On  the  whole  Thorwaldsen  was  the  most  successful  of 
all  the  imitators  of  classical  sculpture,  and  many  of  hit 

"  with  much  of  the  an, 
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tique  feeling  for  breadth  and  parity  of  design.  His  attempts 
at  Christian  sculpture,  such  as  the  tomb  of  Pius  VII.  iu  St. 
Peter's  and  the  Christ  and  Apostles  at  Copenhagen,  are  lesa 
successful,  and  were  not  in  accordance  with  the  sculptor's 
real  sympathies,  which  were  purely  classic.  Therwaldsen's 

Cvate  life  was  not  admirable  :  he  worked  sometimes  with 
erish  eagerness ;  at  other  times  he  waa  idle  for  many 
month*  together.  A  great  number  of  his  beat  works  exist 
in  private  collections  in  England.  His  not  very  successful 
statue  of  Lord  Byron,  after  being  refused  a  place  in  West- 
minster Abbey,  was  finally  deposited  in  the  library  of 
Trinity  College,  Cambridge.  The  most  widely  popular 
among  Thorwaldsen'*  works  have  been  some  of  his  bas-re- 
liefs, such  as  the  Night  and  the  Morning,  which  he  is  said 
to  have  modelled  in  one  day.  In  the  main  hia  popu- 
larity is  now  a  thing  of  the  past,  owing  chiefly  to  the  reac- 
tion against  the  pseudo-classic  style  of  sculpture. 

A  well  Illustrated  account  of  Thorwaldsen  and  bis  works  la 
horwaidien,  $a  Vie,  etc.,  Parts,  1880  ;  see 
Jdten,  Berlin,  1846;  Klllerup,  ThonmUt- 
ha^en,  1852;  and  Thlele,  TtorwltUen* 

Lebrn,  Uipalc,  1*W-18j«, 

THOU,  Jacques  A  uquste  de  (1553—1617),  some- 
times known  by  the  Latinised  form  Thuanus,  as  his 
great  history  is  by  the  name  Thuana,  was  born  at 
Paris  on  October  8,  1553.  He  belonged  to  a  family  of 
distinction  in  the  Orleanais,  of  which  the  elder  branch 
had,  he  tells  us,  been  noUeue  dtpte,  though  he  gives 
no  particulars  except  of  those  who  had  for  some  gen- 
erations been  nobUtte  de  robe.  He  and  his  were  closely 
connected  by  birth,  marriage,  and  friendship  with  sev- 
eral of  those  great  legal  families — the  Harlays,  the 
Huraults,  the  Krularts,  the  LatnoignotiB,  and  others— 
which  for  many  generations  furnished  France  with  by 
far  her  most  valuable  class  of  public  men.  The  his- 
torian's father  was  Christophe  de  Thou,  first  president 
of  the  parlement  of  Paris,  a  man  whose  strong  legal 
and  religious  prejudices  against  the  Huguenots  have 
rather  obscured,  in  the  eyes  of  historians,  his  un- 
doubted ability  and  probity.  Christophe's  brothers, 
Adrien  and  Nicolas,  were  both  men  of  mark,  the  former 
being  also  a  lawyer,  and  the  latter  ultimately  becoming 
bishop  ofChartrcs,  in  which  capacity  he  "instructed 
Henry  IV.  at  his  conversion.  De  Thou's  mother  was 
Jacqueline  Tuleu,  dame  de  Celt.  He  was  a  delicate 
child,  and  seems  by  his  own  account  to  have  been 
rather  neglected  by  his  parents ;  perhaps  it  was  for 
this  reason  that,  though  he  grew  stronger  with  age, 
he  was  destined  for  the  ohurch.  He  took  minor  orders, 
and  obtained  sume  benefices.  It  was,  however,  to  the 
legal  side  of  the  ecclesiastical  profession  that  he  was 
devoted,  and,  after  being  at  school  at  the  Ooll6ge  de 
Bourgogne,  he  studied  law  at  Orleans,  Bourges,  and 
Valence,  being  at  the  last  two  places  under  the  tuition 
of  jurists  no  less  celebrated  than  Hotman  and  Cujas. 
It  was  not,  however,  till  he  approached  middle  life 
that  he  definitely  renounced  the  clerical  profession, 
married,  and  accepted  lay  offices.  Meanwhile,  he  had 
travelled  much  and  discharged  important  duties.  In 
1573,  that  he  might  profit  by  seeing  foreign  parts,  he 
was  attached  to  the  suite  of  Paul  de  Foix,  who  was 
sent  on  a  circular  mission  of  compliment  to  the  Italian 
princes,  and  with  him  De  Thou  visited  Turin,  Milaa, 
Mantua,  Venice,  Rome,  Florence,  and  many  minor 
places.  On  his  return  he  studied  for  four  years,  travel- 
ling to  the  Netherlands  in  the  interval,  and  in  1579  to 
Germany  _  Two  years  later  he  was  appointed  to  a 
royal  commission  in  Uuienne,  and  made  the  acquaint- 
ance of  Henry  of  Navarre  and  of  Montaigne.  He  had 
already  become  the  friend  of  most  of  the  eminent  men 
of  letters  of  the  time,  from  Ronsard  downwards,  and 
was  particularly  intimate  with  Pierre  Pithou.  the  soul 
of  the  future  Satire  Menipptt.  De  Thou,  by  all  his 
sympathies,  belonged  to  that  later  and  better  phase  of 
the  politique  party  which  devoted  itself  to  the  main- 


dignity  he  ever  attained.  After  the  death  of  Henry 
III  he  attached  himself  closely  to  his  successor,  and 
in  1593  was  appointed  (he  was  a  great  bibliophile) 
grand  mattre  of  the  roval  library,  in  succession  to 
Amyot,  the  translator  of  Plutarch  and  Lougus.  It  was 
in  this  same  year  that  he  began  his  history,  the  compo- 
sition of  which  was  interrupted,  not  only  by  his  regular 
official  duties,  but  by  frequent  diplomatic  missions  at 
home  and  abroad.  His  most  important  employment 
of  all  was  on  the  commission  which,  in  face  of  the 
greatest  difficulties  on  both  sides,  successfully  carried 
through  the  negotiations  for  the  edict  of  Nantes.  Nor 
were  his  duties  as  a  diplomatist  intermitted  bv  the 
death  of  Henry  IV.,  though  the  Qovernmentof  Marie 
de'  Medici  refused  him  the  place  of  premier  president 
which  he  desired,  and  hurt  nis  feelings  by  appointing 
him  instead  a  member  of  the  financial  cuuimiwion 
which  succeeded  Sully.  This  appointment  he  rather 
strangely  chose  to  think  a  degradation.  It  U,  how- 
ever, absurd  to  say  that  the  affair,  which  he  survived 
six  years,  had  anything  to  do  with  his  death.  That, 
as  far  as  it  was  hastened  by  any  mental  affliction,  seems 
to  have  been  rather  due  to  grief  at  the  death  of  bis 
second  wife.  Oasparde  de  La  Chatre,  of  whom  and  of 
his  sons  and  daughters  by  her  (his  first  marriage  with 
Marie  de  Barbancon  had  been  childless)  he  was  «- 
I  tremely  fond.  His  eldest  son,  Francois  Auguste,  was 
I  the  friend  of  Cinq  Mars,  and  shared  his  downfall  and 
fate.  But  this  was  a  quarter  of  a  century  after  De 
Thou's  own  death,  which  happened  on  May  7,  1617. 

Although  a  distinguished  ornament  of  France,  De  Toss 
has  nothing  to  do,  properly  speaking.with  French  literature. 
Besides  minor  works  in  Latin  (a  poem  on  hawking,  mis* 
paraph  rases  of  the  Bible,  etc.),  he  wrote  also  in  Latin  the  great 
history  which  has  made  bis  name  known.  Entitled  Hubris 
8ui  Temporis,  it  begins  shortly  before  the  author's  birth  in 
1546 ),  and  extends  to  1607.  ten  years  before  h  is  death .  The  fin* 
part,  in  eighteen  books,  was  published  in  1604 ;  the  second, 
third,  and  fourth  appeared  iu  1606  and  the  two  following 
years.  The  last  part,  which  makes  a  total  of  138  books,  did 
not  appear  till  1620,  under  the  care  of  the  author's  friends 
Bigault  and  Dapuy,  whom  he  had  named  bis  literary 
executors.  The  first  named  likewise  put  final  touches  to 
IX)  Thou's  autobiography,  which,  also  written  in  Latin, 
appears  in  French  In  most  collections  of  French  memoir*. 
It  contains  minute  details  of  the  author's  life  down  to  1007, 
mixed  with  rather  miscellaneous  descriptions  of  interesting 
places  which  he  had  visited  (such  as  Mont  8t  Michel,  i 


tenaneo  of  royalty  as  the  one  hope  of  France  ;  and, 
when  Henry  III.  was  driven  from  his  capital  by  the 
violence  of  the  Guises  and  the  League,  De  Thou 
followed  him  to  Blois.  After  his  renunciation  of 
orders,  he  had  been  made,  first,  master  of  requests, 
and  then  president  d  mvrtier,  which  was  the  highest 


eagle's  eyrie  in  Danphine,  etc.) ;  and  its  composition  U 
said  to  have  been  partly  determined  by  the  obloquy  cast 
by  bigoted  adherents  of  the  papacy  on  the  History.  De 
Thou  was  indeed  obnoxious  to  these  on  many  grounds.  He 
had  helped  to  negotiate  the  edict  of  Nantes  j  he  had  opposed 
the  acknowledgment  in  France  of  the  decrees  of  Trent:  he 
had  been  a  steady  Anti-Leaguer;  and  he  waa  accused  of 
speaking  in  the  Hutory  itself  of  Protestants  and  Protes- 
tantism, not  merely  with  criminal  mildness,  but  with  some- 
thing like  sympathy.  It  is  needless  to  say  that  these  blow 
in  the  History  have  seemed  beauties  to  later  and  more  dis- 
passionate students.  There  is  no  doubt  that  the  charges  of 
partiality  on  minor  and  mostly  personal  points  are  either 
disprovable  or  unimportant ;  and  the  whole  seems  to  beat 
fair  and  as  carefully  accurate  as  at  such  a  time  was  possible. 
On  the  other  hand,  the  work  is  undoubtedly  planned  and 
executed  on  much  too  large  a  scale,  and  the  inclusion  of 
events  in  foreign  countries,  on  which  the  author  waa  often 
hut  ill-informed,  has  not  improved  it  But  it  is  clearly  and 
on  the  whole  excellently  written,  and  will  always  be,  as 
far  as  any  general  contemporary  history  can  be  so  calM, 
tho  great  authority  for  at  least  the  French  part  of  its  sub- 
ject and  period.  It  was  first  published  as  a  whole  when,  at 
above-mentioned,  the  last  part  appeared  in  1620,  and  it  was 
several  times  reprinted.  More  than  a  hundred  years  later, 
in  1733,  an  Englishman,  Samurl  Buckley,  working  in  part 
on  the  materials  of  Thomas  Oirte,  produced  at  London 
what  is  recognized  as  the  standard  edition  of  the  original, 
in  7  vols,  folio.  The  standard  French  translation  was  made 
immediately  afterwards  by  a  group  of  literary  men,  the 
best  known  of  whom  were  the  Abbe  Desfontaines  and  IV- 
vost,  the  author  of  U a  turn  LeteauL  A  choice  copy  of  the 
first  edition  of  the  first  part,  with  the  arms  of  Henry  IV. 
on  the  binding,  is  in  the  British  Museum  library. 

THOUSAND  AND  ONE  NIGHTS.  The  Th** 
and  and  One  Xiahtt,  commonly  known  in  English  a» 
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The  Arabian  Night*  Entertainment*,  is  a  collection 
«f  tales  written  in  Arabic,  which  first  became  gener- 
ally known  in  Europe  io  the  early  part  of  last  century 
through  the  French  translation  by  Antoine  Galland 
(a  n.),  and  rapidly  attained  suoh  universal  popularity 
that  it  is  unnecessary  to  describe  the  contents  of  the 
book.  But  the  origin  of  the  Arabian  Nights  claims 
discussion  in  this  place.  In  the  Journal  Atiatique  for 
1827,  p.  253,  Von  Hammer  drew  attention  to  a  pas- 
sure  in  the  Golden  Meadow*  of  Mas'iidf  (ed.  Barbicr 
de  Meynard,  iv.  89  *q. ),  written  in  943  a  d.,  in  which 
certain  stories  current  among  the  old  Arabs  are  com- 
pared with  "the  books  which  have  reached  us  in 
translations  from  Persian,  Indian,  and  Greek,  such  as 
the  book  of  Hezdr  Aftdne,  a  title  which,  translated 
fmin  Persian  into  Arabic,  means  4  the  thousand  teles.' 
Tha  book  is  popularly  called  The  Thoutand  and  One 
Nightt,  and  contains  the  story  of  the  king  and  his 
riiier  and  of  his  daughter  Shfrazad  and  her  slave  girl 
Dinaiad.  Other  books  of  the  same  kind  are  the  book 
of  Ferza  and  Sfmdt,  containing  stories  of  Indian 
kings  and  viziers,  the  book  of  Sindibad,  etc."  Von 
II  Limner  concluded  that  the  Thoutand  and  One 
Night*  were  of  Persian  or  Indian  origin.  Against 
this  conclusion  De  Sacy  protested  in  a  memoir  (Minu 
dtfAcad.  de*  Inter.,  1833,  z.  30  to.),  demonstrating 
that  the  character  of  the  book  we  know  is  genuinely 
Arabian,  and  that  it  must  have  been  written  in  Egypt 
at  a  comparatively  recent  date.  Von  Hammer  in  reply 
adduced,  in  Jour.  A*.,  1839,  ii.  p.  175  *c 
in  the  Fihritt  (987  A.D.),  which  is  to 


p.  175  to. ,  a  passage 
the  following 


"The  ancient  Persians  were  the  first  to  invent  tales,  and 
make  books  of  them,  and  some  of  their  tales  were  put  in 
the  mouths  of  animals.  The  Ashghanians,  or  third  dynasty 
tf  Persian  kings,  and  after  them  the  Sasanians,  had  a  special 
part  in  the  development  of  this  literature,  which  found 
Arabic  translators,  and  was  taken  up  by  accomplished 
Arabic  literati,  who  edited  it  and  imitated  it.  The  earliest 
book  of  the  kind  was  the  Het&r  aftan  or  Thoutand  Tale*, 
which  had  the  following  origin.  A  certain  Persian  king 
vm  accustomed  to  kill  his  wives  on  the  morning  after  the 
•oosummation  of  the  marriage.  But  once  he  married  a 
elever  princess  called  Shahrazad,  who  spent  the  marriage 
night  in  telling  a  story  which  in  the  morning  reached  a  point 
so  interesting  that  the  king  spared  her,  and  asked  next  night 
for  the  sequel.  This  went  on  for  a  thousand  nights,  till 
Shahrazad  had  a  son,  and  ventured  to  tell  the  king  of  her 
derice.  He  admired  her  intelligence,  loved  her,  and  spared 
her  life.  In  all  this  the  princess  was  assisted  by  the  king's 
•tewardess  Dinazid.  This  book  is  said  to  have  been  written 
for  the  princess  Qomai  (MSS.  Qomani),  daughter  of  Bah- 
ama. ...  It  contains  nearly  two  hundred  stories,  one 
(tory  often  occupying  several  nights.  I  have  repeatedly 
seen  the  complete  book,  but  it  is  rcallv  a  mcaere  and  unin- 
teresting production  "  (Fihn.it,  ed.  Fliigel,  p.  304). 

Persian  tradition  (in  Firdausf )  makes  Princess  Homai 
the  daughter  and  wife  of  Bahman  Ardashfr,  i.e.,  Ar- 
taierxes  I.  Longimanus.  She  is  depicted  as  a  great 
builder,  a  kind  of  Persian  Semi  ram  is.  and  is  a  half- 
mythical  personage  already  mentioned  in  the  A  vesta, 
bat  her  legend  seems  to  be  founded  on  the  history  of 
Atossa  and  of  Parysatis.  Firdausf  says  that  she  was 
also  called  Shahrazad  (Mohl,  v.  11).  This  name  and 
that  of  Din&z&d  both  occur  in  what  Mas'iidf  tells  of 
W.  According  to  him,  Shahrazad  was  Uomai's 
mother  (ii.  129),  a  Jewess  (ii.  123).  Bahman  had 
married  a  Jewess  (i.  118),  who  was  instrumental  in 
delivering  her  nation  from  captivity.  In  ii.  122  this 
Jewish  maiden  who  did  her  people  this  service  is 


called 


Dinizad,  but "  the  accounts,  *  says  our  author,  "vary." 
Plainly  she  is  the  Esther  of  Jewish  story.  T*barf  (i. 
683)  calls  Esther  the  mother  of  Bahman.  and,  like 
Firdausf,  gives  to  Homai  the  name  of  Shahrazad. 
The  story  of  Esther  and  that  of  the  original  Night* 
have  in  fact  one  main  feature  in  common.  In  the 
former  the  king  is  offended  with  his  wife,  and  divorces 
her;  in  the  Arabian  Night*  he  finds  her  unfaithful, 
and  kills  her.  But  both  stories  agree  that  thereafter 
a  new  wife  was  brought  »o  him  every  night,  and  on 
Voi.  xxi ii. -l m 


the  morrow  passed  into  the  second  house  of  the  women 
[Esther),  or  was  slain  {Night*).  At  length  Esther  or 
Shahrazad  wins  his  heart  and  becomes  qneen.  The 
issue  in  the  Jewish  story  is  that  Esther  saves  her 
people  ;  in  the  Night*  the  gainers  are  "  the  daughters 
of  the  Moslems,"  but  the  old  story  had,  of  course, 
some  other  word  than  "Moslems."  Esther's  foster- 
father  becomes  vizier,  and  Shahrazad's  father  is  also 
vizier.  Shahraz&d's  plan  is  helped  forward  in  the 
Night*  by  Dfnaxad,  who  is,  according  to  Mas'ddf,  her 
slave  girl,  or,  according  to  other  MSS.,  her  nurse, 
and,  according  to  the  Fihritt,  the  king's  stewardess. 
The  last  account  comes  nearest  to  Esther  ii.  15,  where 
Esther  gains  the  favor  of  the  king's  chamberlain, 
keeper  of  the  women.  It  is  also  to  be  noted  that 
Ahasuerus  is  read  to  at  night  when  he  cannot  sleep 
( Esther  vi.  1 ) .  And  it  is  just  possible  that  it  is  worth 
notice  that,  though  the  name  ot  Ahasuerus  corresponds 
to  Xerxes,  Josepnus  identifies  him  with  Artezerzes  I. 

Now  it  may  be  taken  as  admitted  that  the  book  of 
Esther  was  written  io  Persia,  or  by  one  who  had  lived 
in  Persia,  and  not  earlier  than  the  3d  century  b.c.  If 
now  there  is  real  weight  in  the  points  of  contact  be- 
tween this  story  and  the  Arabian  Nightt — and  the 
points  of  difference  cannot  be  held  to  outweigh  the 
resemblances  between  two  legends,  each  of  which  is 
necessarily  so  far  removed  from  the  hypothetical  com- 
mon source — the  inference  is  important  for  both  stories. 
On  the  one  hand,  it  appears  that  (at  least  in  part)  the 
book  of  Esther  draws  on  a  Persian  source:  on  the 
other  hand,  it  becomes  probable  that  the  Nightt  are 
older  than  the  Sasanian  period,  to  which  Lane,  iii. 
677,  refers  them. 

It  is  a  piece  of  good  fortune  that  Man'iidf  and  the 
Fihritt  give  us  the  information  cited  above.  For  in 
general  the  Moslems,  though  very  fond  of  stories,  are 
ashamed  to  recognize  them  as  objects  of  literary 
curiosity.  In  fact,  the  next  mention  of  the  Nightt  is 
found  only  after  a  lapse  of  three  centuries,  Makrfzf, 
describing  the  capital  of  Egypt,  quotes  from  a  work 
of  Ibn  Sa'fd  (c.  1250  A.  i>. ),  who  again  cites  an  older 
author  (Al-Rortobf),  who,  m  .sneaking  of  a  love  affair 
at  the  court  of  the  caliph  A 1- Amir  (1097-1 1 30),  says 
"  what  is  told  about  it  resembles  the  romance  of  Al- 
Battel,  or  the  Thoutand  and  One  Nightt"  {iii(at, 
Bdlaked.,  i.  485,  ii.  181). 

That  the  Nightt  which  we  have  are  not  the  original 
translation  of  the  Hezdr  Aftdne  is  certain,  for  the 
greater  part  of  the  stories  are  of  Arabian  origin,  and 
the  whole  is  so  thoroughly  Mohammedan  that  even 
the  princes  of  remote  ages  who  are  introduced  speak 
and  act  as  Moslems.  It  might  be  conceived  that  this 
is  due  to  a  gradual  process  of  modernization  by  suc- 
cessive generations  of  story-tellers.  But  against  this 
notion,  which  has  been  entertained  by  some  scholars. 
Lane  has  remarked  with  justice  that,  much  as  MSS. 
of  the  Nightt  differ  from  one  another  in  points  of  lan- 

Juage  and  style,  in  the  order  of  the  tales,  and  the 
ivision  into  nights,  they  are  all  so  much  at  one  in 
essentials  that  they  must  be  regarded  as  derived  from 
a  single  original.  There  is  no  trace  of  a  recension  ef 
the  tezt  that  can  be  looked  on  as  standing  nearer  to 
the  Hezdr  Aftdne.  And  the  whole  local  color  of  the 
work,  in  point  of  dialect  and  also  as  regards  the  man- 
ners and  customs  described,  clearly  belongs  to  Egypt 
as  it  was  from  the  14th  to  the  16th  century.  Some 
points,  as  De  Sacy  and  Lane  have  shown,  forbid  us  to 
place  the  book  earlier  than  the  second  half  of  the  15th 
century.  Galland's  MS.  copy,  agaia,  was  in  eziBtenoe 
in  1548.  Lane  accordingly  dates  the  work  from  the 
close  of  the  15th  century  or  the  beginning  of  the  Ifith, 
but  tbis  date  appears  to  be  too  late.  _  For  Abu'l- 
Mabasin,  an  Egyptian  historian  who  died  in  1470, 
writing  of  Hamdi,  a  famous  highwayman  of  Baghdad 
in  the  10th  century,  remarks  that  he  is  probably  the 
figure  who  used  to  be  popularly  spoken  of  as  Ahmed 
al-Danaf  (ed.  Juynboll,  ii.  305).  Now  in  the  Nightt 
Ahmed  al-Danaf  really  plays  a  part  corresponding  to 
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that  of  the  historical  Hamdi,  being  now  a  robber  (Lane, 
ii.  404)  and  again  a  captain  of  the  guard  (Lane  ii.  249). 
It  would  seem  that  Abu'l-Mabasin  had  read  or  heard 
the  stories  in  the  Nights,  and  was  thus  led  to  compare 
the  historical  with  the  fictitious  character.  And,  if 
this  be  so,  the  Nights  must  have  been  composed  very 
soon  after  1450.' 

No  doubt  the  Nights  have  borrowed  much  from  the 
Heair  Afsdne,  and  it  is  not  improbable  that  even  in 
the  original  Arabic  translation  of  that  work  some  of 
the  Persian  stories  were  replaced  by  Arab  ones.  But 
that  our  Nights  differ  very  much  from  the  Htzdr  Af- 
s&iie  is  further  manifest  from  the  circumstance  that, 
even  of  those  stories  in  the  Nights  which  are  not 
Arabian  in  origin,  some  are  borrowed  from  books 
mentioned  by  Mas'tidf  as  distinct  from  the  Ha&r 
Afsdne,  Thus  the  story  of  the  king  and  his  son  and 
the  damsel  and  the  seven  viziers  (Lane,  chap.  xzi. 
note  51 )  is  in  fact  a  version  of  the  Book  of  Sindb&d,* 
while  the  story  of  JaU'ad  and  his  son  and  the  vizier 
Shammas  (M  Naghten,  iv.  366  sq.;  cf.  Lane,  Ul  530) 
corresponds  to  the  book  of  Fervi  and  Simds* 

Not  a  few  of  the  tales  are  unmistakably  of  Indian 
or  Persian  origin,  and  in  these  poetical  passages  are 
rarely  inserted.  In  other  stories  the  scene  lies  in 
Persia  or  India,  and  the  source  is  foreign,  but  the 
treatment  thoroughly  Arabian  and  Mohammedan. 
Sometimes,  indeed,  traces  of  Indian  origin  are  per- 
ceptible, even  in  stories  in  which  Hartfn  al- Rash  id 
figures  and  the  scene  is  Baghdad  or  Basra.*  But  most 
of  the  tales,  in  substance  and  form  alike,  are  Arabian, 
and  so  many  of  them  have  the  capital  of  the  caliphs 
as  the  scene  of  action  that  it  may  be  guessed  that  the 
author  used  as  one  of  Iub  sources  a  book  of  tales  taken 
from  the  era  of  Baghdad's  prosperity. 

The  late  date  of  the  Nights  appears  from  sundry 
anachronisms.  In  the  story  of  the  men  transformed 
into  fish— white,  blue,  yellow,  or  red  according  as  they 
were  Moslems,  Christians,  Jews,  or  Magians  (Lane,  i. 
99), — the  first  three  colors  are  those  of  the  turbans 
which,  in  1301,  Mohammed  b.  Kel&rin  of  Egypt  com- 
manded his  Moslem,  Christian,  and  Jewish  subjects 
respectively  to  wear.*  Again,  in  the  story  of  the 
humpback,  whose  scene  is  laid  in  the  9th  century,  the 
talkative  barber  says,  "  this  is  the  year  653  "  (=  1255 
A.  D. ;  Lane,  i.  332.  writes  263,  but  see  his  note),  and 
mentions  the  caliph  Mostansir  (died  1242),  who  is  in- 
correctly called  son  of  Mostadf.'  In  the  same  story 
several  places  in  Cairo  are  mentioned  which  did  not 
exist  till  long  after  the  9th  century  (see  Lane,  L  379)' 
The  very  rare  edition  of  the  first  200  nights  published 
at  Calcutta  in  1814  speaks  of  cannon,  which  are  first 
mentioned  in  Egypt  in  1383  ;  and  all  editions  some- 
times speak  of  coffee,  which  was  discovered  towards 
the  end  of  the  14th  century,  but  not  generally  used  till 
200  years  later.  In  this  and  other  points,  cg:x  in  the 
mention  of  a  mosque  founded  in  1501  (Lane,  iii.  608), 
we  detect  the  hand  of  later  interpolators,  but  the  ex- 
tent of  such  interpolations  can  hardly  perhaps  be 
determined  even  by  a  collation  of  all  copies.  For  the 
nature  and  causes  of  the  variations  between  different 
copies  the  reader  may  consult  Lane,  iii.  678,  who  ex- 
plains how  transpositions  actually  arise  by  transcribers 

•  The  hypothesis  of  gradual  and  complete  modernization  Is 
aim  opposed  to  the  fact  (hat  the  other  romances  uaed  by  Cat  re ne 
story-tellers  (such  an  those  of  'Antar  and  of  8alf )  retain  their 
original  local  color  through  all  variation*  of  language  and 

style. 

*  On  this  famous  book,  the  Syrlac  SinriiMn.  the  (Ireek  .Syn/i/xu, 
and  the  .Sfitn  Sapet  of  the  European  West,  sec  Sybiac  Litera- 
ture (vol.  xxil.  r.  H9I)  and  Spain  (vol.  xxll.  p.  awi. 

»  l>e  Sacy  and  Ijsne  suppose  that  the  original  title  of  the  Arabic 
translation  of  the  ItaAr  AfKinf  was  The  ThotxmnA  Sights.  But 
mo*t  MSS.  of  Mas  udl  already  have  The  Thousand  and  Onr  Ninhi*. 
which  is  alto  the  name  given  by  Makrixl.  Both  ciphers  perhaps 
mean  only  "a  very  great  number."  and  Fleischer  ( Of  Gto**i* 
H'ltiichtianU,  p.  4)  has  shown  that  lOU  Is  certainly  used  in  this 
sense. 

♦  ('tlldemelster,  De  Rebut  Jndieit,  p.  M>  so. 

*  Quntremerv,  Suttva  Mamlnuai,  11.  2.  p.  17!  so 

•  Lane.  I  Ml,  arbitrarily  write*  "  Montaslr"  for  •'  Mostauslr." 

•  8e*  also  fidiwft.  Rerinc.  July,  1B86,  p.  m  $q. 


trying  to  make  up  a  complete  set  of  the  tales  from 
several  imperfect  copies. 

Many  of  the  tales  in  the  Nights  have  an  historical 
basis,  as  Lane  has  shown  in  his  notes.  Other  cases 
in  point  might  be  added :  thus  the  chronicle  of  Ibo 
al-Jauzf.  (died  1200  a.d.)  contains  a  narrative  of 
Kam;ir,  slave  girl  of  Shaghb,  the  mother  of  Al-Mok- 
tadir,  which  is  the  source  of  the  tale  in  Lane,  L  310 
sq.,  and  of  another  to  be  found  in  M' Naghten,  iv.  557 
sq.;  the  latter  is  the  better  story,  but  departs  so  far 
from  the  original  that  the  author  must  have  had  do 
more  than  a  general  recollection  of  the  narrative  be 
drew  on.'  There  are  other  cases  in  the  Nights  of  two 
tales  which  are  only  variations  of  a  single  theme,  or 
even  in  certain  parts  agree  almost  word  for  word. 
Some  tales  are  mere  compounds  of  different  stories 
put  together  without  any  art.  but  these  perhaps  are, 
as  Lane  conjectures,  later  additions  to  the  book  ;  yet 
the  collector  himself  was  no  great  literary  artist  We 
must  picture  him  as  a  professional  story-teller  equipped 
with  a  mass  cf  miscellaneous  reading,  a  fluent  power 
of  narration,  and  a  ready  faculty  for  quoting,  or  at  a 

Eush  improvising,  verses.  His  Btories  became  popu- 
tr,  and  were  written  down  as  he  told  them,— hardly 
written  by  himself,  else -we  should  not  have  so  many 
variations  in  the  text,  and  such  insertions  of  "the 
narrator  says,"  "my  noble  sirs,"  and  the  like.  The 
frequent  coarseness  of  tone  is  proper  to  the  condition 
of  Egyptian  society  under  the  Mameluke  sultans,  and 
would  not  have  been  tolerated  in  Baghdad  in  the  aire 
to  which  so  many  of  the  tales  refer.  Yet  with  all  their 
faults  the  Nights  have  beauties  enough  to  deserve  their 
popularity,  and  to  us  their  merit  is  enhanced  by  the 
pleasure  we  feel  in  being  transported  into  so  entirely 
novel  a  state  of  society. 

The  original  of  some  of  the  most  interesting  tales 
in  Galland's  version,  as  "  Aladdin  and  the  Wonderful 
Lamp,"  "Ali  Baba  and  the  Forty  Thieves,"  has  jort 
been  discovered  by  Dr.  Zotenberg  in  a  MS.  recently 
acquired  by  the  National  Library  at  Paris.  A  careful 
examination  of  this  MS.  and  of  the  Wurt ley-Montagu 
MS.  in  the  Bodleian  may  lead  perhaps  to  a  more  cer- 
tain conclusion  as  to  the  time  of  composition. 

The  Thousand  and  One  Night*  became  known  in  Europe 
through  A.  Ua  I  land's  French  version  (12  vols.,  12mo,  Paris, 
1704-12) ;  the  publication  was  an  event  in  literary  hitter?, 
the  influence  of  which  can  be  traced  far  and  wide.  This 
translation,  however,  left  much  to  be  desired  in  point  of 
accuracy,  and  especially  failed  to  reproduce  the  color  of  the 
original  with  the  exactness  which  those  who  do  not  nasi 
merely  for  amusement  must  desire.  It  was  with  a  special 
view  to  the  remedying  of  these  defecte  that  Lane  produced 
in  1840  his  admirably  accurate,  if  somewhat  stilted,  trans- 
lation, enriched  with  most  valuable  notes  and  a  discussion 
of  the  origin  of  the  work  (new  edition,  with  some  additional 
notes,  3  vol  s. ,  8vo..  London,  1850).  Lane's  translation  omits 
the  tales  which  he  deemed  uninteresting  or  unfit  for  s 
European  public.  No  full  translation  into  English  can  bt 
published,  and,  though  two  such  have  been  privately  priDted. 
and  one  of  these  (by  8ir  R.  Burton)  is  being  reproduced  in 
an  expurgated  form,  Lane's  version  is  still  uusnperaeded  for 
all  serious  use.  Of  the  Arabic  text  of  the  Nights  tbe  prin- 
cipal editions  are  (1)  M'Kagh  ten's  edition,  4  vols.,  8vo, 
Calcutta,  1835M2;  (2)  the  Brealau  edition,  12  vols.,  12mo. 
1835-43,  the  first  8  voU.  bj  " 
(compare  as  to  the  defects  l 
Olossis  Habichtianis,  Leipsic, 
tion,  4  vols..  1862-3.  (M.  J.  DE  o.) 


THRACE  is  a  name  which  was  applied  at ' 
periods  to  areas  of  different  extent,  but  for  the  purposes 
of  this  article  it  will  be  taken  in  its  most  restricted 
sense,  as  signifying  the  Roman  province  which  was  so 
called  (Thracia,  see  Plate  of  the  Roman  empire  in  vol. 
xx.)  after  the  district  that  intervened  between  the  river 
Istcr  (Danube)  and  the  Haemus  Mountains  (Balkan) 
had  been  formed  into  the  separate  province  of  Mceeis, 
and  the  region  between  the  rivers  Strymon  and  Nestns, 
which  included  Philippi,  had  been  added  to  Macedonia. 
The  boundaries  of  this  were — towards  the  N.  the 

•  See  De  Ooeje  In  OitU,  1876,  it.  pp.  3S7-I11. 
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{hemus,  on  the  E.  the  Euxine  Sea,  on  the  S.  the 
Propontis,  the   Hellespont,   and  the  /Egean,  and 
towards  the  W.  the  Neatus.    The  most  distinguishing 
features  of  the  country  were  the  chaiu  of  Rhodope  I 
(Respoto-dagh)  and  the  river  Hebrus  (Maritza).    The  | 
former  separates  at  its  northernmost  point  from  the 
Haerou*.  at  right  angles,  and  runs  southward  at  first,  : 
parallel  to  the  Nestua,  until  it  approaches  the . 
'  en  it  takes  an  easterly  direction  ;  this  bend  is 
I  to  by  Virgil  in  the  line  {Georg.,  iii.  351)— 

Quaqae  redit  medium  Rhodope  porrecta  sub  axcin. 

The  summits  of  this  chain  are  higher  than  those  of 
rhemus,  and  not  a  few  of  them  range  from  5000  to 
MOO  feet ;  the  highest  point,  so  far  as  is  at  present 
known  (for  these  mountains  have  been  imperfectly 
explored),  rises  towards  the  northwest,  near  the  point 
where  now  stands  the  famous  Bulgarian  monastery  of 
Rilo.  The  Hebrus,  together  with  ita  tributaries  which 
flow  into  it  from  the  north,  east,  and  west,  drains 
nearly  the  whole  of  Thrace.  It  starts  from  near  the 
point  of  junction  of  H  .-emus  and  Rhodope,  and  at  first 
takes  an  easterly  direction,  the  chief  town  which  lies 
on  its  bank  in  the  earlier  part  of  its  course  being 
Pfrilippupolis  ;  but,  when  it  reaches  the  still  more  im- 
portant city  of  Hadrianopolis,  it  makes  a  sharp  bend 
towards  the  south,  and  enters  the  sea  nearly  opposite 
the  island  of  Samothrace.  The  greater  part  of  the 
country  is  hilly  and  irregular,  though  there  are  con- 
siderable plains ;  but  besides  Rhodope  two  other  toler- 
ably definite  chains  intersect  it,  one  of  which  descends 
from  Haeniua  to  Adrianople,  while  the  other  follows 
the  coast  of  the  Euxine  at  no  great  distance  inland. 
One  district  in  the  extreme  northwest  of  Thrace  lay 
beyond  the  watershed  that  separates  the  streams  that 
flow  into  the  JEgean  from  those  that  reach  the  Danube: 
this  was  the  territory  of  Sardica,  the  modern  Sophia. 
In  the  later  Roman  period  two  main  lines  of  road 
passed  through  the  country.  One  of  these  skirted  the 
southern  coast,  being  a  continuation  of  the  Via  Eg- 
natia,  which  ran  from  Dyrrhachium  to  Thessalonica, 
thus  connecting  the  Adriatic  and  the  /Egean  ;  it  be- 
came of  the  first  importance  after  the  foundation  of 
Constantinople,  because  it  was  the  direct  line  of  com- 
munication between  that  city  and  Rome.  The  other 
followed  a  northwesterly  course  through  the  interior, 
from  Constantinople  by  Hadriauopolis  and  Philippop- 
olistothe  Hapmus,  and  thence  t>y  Naissus  (Nisch) 
through  Moeeia  in  the  direction  or  Pannonia,  taking 
the  same  route  by  which  the  post-road  now  runs  from 
Constantinople  to  Belgrade.  The  climate  of  Thrace 
was  regarded  by  the  Greeks  as  very  severe,  and  that 
country  was  spoken  of  as  the  home  of  the  north  wind, 
Boreas.  The  coast  in  the  direction  of  the  Euxine  also 
was  greatly  feared  by  sailors,  as  the  harbors  were  few 
and  the  sea  proverbially  tempestuous ;  but  the  southern 
shore  was  more  attractive  to  navigators,  and  here  we 
find  the  Greek  colonies  of  Abdera  and  Mesambria  on 
the  iEgean,  Perinthus  on  the  Propontis,  and,  the  most 
famous  of  all,  Byzantium,  at  the  meeting-point  of  that 
<ea  and  the  Bosphonis.  Another  place  which  proved 
attractive  to  colonists  of  that  race  was  the  curious 
narrow  strip  of  ground  called  the  Thracian  Chersonese, 
that  intervened  between  the  Hellespont  and  the  Bay 
of  Melas,  which  penetrates  far  into  the  land  on  its 
northern  side  Among  the  cities  that  occupied  it, 
Scstoa  and  Callipolis  (Gallipoli)  are  the  most  worthy 
of  mention.  In  order  to  prevent  the  incursions  of  the 
Thracians,  a  wall  was  budt  across  ita  isthmus,  which 
was  less  than  five  miles  in  breadth.  The  northeastern 
portion  of  the  ^gean,  owing  to  itsproximitv  to  the 
coast  of  Thrace,  was  known  as  the  Thracian  Sea,  and 
in  this  were  situated  the  islands  of  Thasos,  Samothrace, 
and  Imbros. 

There  is  no  sufficient  evidence  to  determine  the  ethno- 
lofrieal  affinities  of  the  Thracian  race.  Their  language  has 
perished,  and  the  information  respecting  them  which  has 
to  us  hardly  furnishes  more  than  materia]  for 


conjecture,  so  that  the  most  that  we  can  affirm  on  the  sub- 
ject is  that  they  belonged  to  the  Indo-European  family. 
The  moat  striking  archaeological  monuments  of  the  prehis- 
toric period  are  the  sepulchral  mounds,  which  have  been 
compared  in  appearance  to  the  tumulua  on  the  plain  of 
Marathon  ;  these  are  found  by  thousands  in  various  parts 
of  the  country,  especially  in  the  neighborhood  of  the  ancient 
towns.  As  Roman  implements  and  ornaineuta  have  been 
found  in  some  of  them,  it  is  plain  that  this  mode  of  burial 
continued  to  be  practiced  until  a  late  period.  The  deity 
whose  worship  prevailed  most  extensively  in  the  country 
was  Dionysus.  The  most  powerful  Thracian  tribe  was  that 
of  the  Odryaas,  whose  king.  Ten*,  in  the  middle  of  the  5th 
century  B.C.  extended  his  dominion  so  as  to  include  the 
greater  part  of  Thrace.  During  the  Peloponuesian  War 
his  son  Hitalcea  was  an  ally  of  some  importance  to  the 
Athenians,  because  he  kept  in  check  the  Macedonian  mon- 
arch, who  opposed  the  interests  of  the  Athenians  in  the 
Chalcidic  peninsula.  On  the  death  of  that  prince  his  king- 
dom was  divided,  and  the  power  of  the  Thracians  was  con- 
sequent^ diminished  ;  but  in  the  time  of  Philipof  Macedon 
we  find  Cersobleptea,  who  ruled  the  southeastern  portion  of 
the  country,  exercising  an  important  influence  on  the  policy 
of  Athens.  During  the  early  period  of  the  Roman  empire 
the  Thracian  kings  were  allowed  to  maintain  an  indepen- 
dent sovereignty,  while  acknowledging  the  suzerainty  of 
Rome,  and  it  was  not  until  the  reign  of  Vespasian  that  the 
country  was  reduced  to  the  form  of  a  province.  From  ita 
outlying  position  in  the  northern  part  of  the  Balkan  penin- 
sula, it  was  much  exposed  to  the  inroads  of  barbarian  in- 
vaders, so  that  it  was  overrun  by  the  Goths  on  several 
occasions,  and  subsequently  by  the  Huns ;  but  its  proximity 
to  Constantinople  caused  its  fortunes  to  be  closely  connected 
with  those  of  that  city,  from  the  time  when  it  became 
the  capital  of  the  Eastern  empire.  lu  the  course  of  time 
its  inhabitants  seem  to  have  been  thoroughly  Romanized, 
and  to  have  adopted  the  Latin  language,  and  there  is 
much  probability  in  the  view  that  they  were  the  progeni- 
tors of  the  Vlachs,  or  Roumanians  south  of  the  Danube, 
whose  language  is  of  Latin  origin,  and  who  at  various 
periods  formed  an  important  factor  in  the  countries  to  the 
northward  of  Greece.  The  first  evidence  of  the  develop- 
ment of  this  nationality  is  found  in  a  curious  story  told  by 
Theophanes  at  the  end  of  the  6th  century.  At  that  time 
a  khan  of  the  Avars  had  overrun  the  Eastern  empire  and 
appeared  before  the  walls  of  Constantinople;  but  two  gen- 
erals of  the  imperial  forces,  who  had  concealed  themselves 
in  the  Balkan,  succeeded  in  mustering  a  considerable  body 
of  troops,  and  were  on  their  way  to  surprise  the  rear  of  the 


Avars  when  their  project  was  brought  to  an  end  by  the 
following  occurrence.  One  of  the  beasts  of  burden  hap- 
pened to  fall  down  in  the  line  of  march,  on  which  some 
«  by  called  out  to  its  driver,  in  the  language  of  the 
,  "  Torn  a.  torna,  fratr*,"  that  is.  "  Turn  him  round, 
."  The  driver  did  not  hear  this,  but  the  other  sol- 
diers did  ;  and  thinking  the  enemy  were  upon  them,  and 
that  this  was  the  sign  for  retreat,  they  took  up  the  cry 
"Torna,  torna,"  and  the  whole  force  fled  precipitately.  It 
probable  that  the  men  who  used  these  words  were 
tnian  inhabitants  of  the  Balkan.   In  the  course  of 


the  Middle  Ages  the  northern  parts  of  Thrace  and  some 
other  districts  of  that  country  were  occupied  by  a  Bulga- 
rian population ;  and  in  1361  the  Ottomans,  who  bad 
viously  established  themselves  in  Europe,  made  f 
masters  of  Adrianople,  which  for  a  time  bi 
Turkish  capital.  When  Constantinople  fell  in  1453.  the 
whole  country  passed  into  the  hands  of  the  Turks,  and  iu 
their  possession  it  remained  until  1878,  when,  in  accordance 
with  the  provisions  of  the  treaty  of  Berlin,  the  northern 
portion  of  it  was  placed  under  a  separate  administration, 
with  the  title  of  Eastern  Roumelia;  this  province  has  now 
become,  to  all  intents  and  purposes,  a  part  of  the  princi- 
pality of  Bulgaria.  The  population  of  Thrace  at  the 
present  day  is  composed  of  Turks,  Greeks,  and  Bulgarians. 

(B.r.  t.) 

THRALE.   See  Piozzi.  ,  , 

THRASYBULUS,  an  Athenian  who  played  a 
distinguished  part  in  the  latter  years  of  the  Pelopon- 
nesian  War  and  in  the  restoration  of  the  democracy 
at  Athens.  In  411  B.C. ,  as  an  officer  in  the  Athenian 
armament  at  Samos,  he  energetically  opposed  the 
oligarchical  conspiracy  of  the  Four  Hundred,  and 
was  mainly  instrumental  in  keeping  the  fleet  and  army 
loyal  to  the  democracy  and  in  procuring  the  recall  of 
the  banifdicd  Alcibiades.  At  the  battle  of  Cynossema, 
in  the  Bame  year,  he  commanded  the  right  wing  of 
the  Athenian  fleet,  and  to  his  valor  and  conduct  the 
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Athenian  victory  was  largely  due.    He  took  an  active 

Eart  in  the  naval  operations  of  the  following  years, 
eing  present  at  the  victories  of  Cyzicus  (410)  ana 
Arginusas  (406).  In  407  he  commanded  a  squadron 
ou  the  Thracian  coast,  where  he  reduced  places  which 
had  gone  over  to  the  Lacedaemonians.  When  the  in- 
famous Thirty  Tyrants  were  at  the  height  of  their  power 
in  Atheus,  Thrasybulus,  who  as  a  democrat  had  been 
banished,  marched  from  Thebes  with  about  seventy 
men,  with  the  connivance  of  Thebes,  and  established 
himself  at  Phyle,  a  strong  place  in  the  rear  of  Athena 
There  he  repulsed  an  attack  directed  against  him  by 
the  Thirty ;  his  numbers  increased,  and,  after  sur- 

? rising  and  routing  a  body  of  foot  and  horse,  he  seised 
incus,  the  port  of  Athens,  but,  finding  the  circuit 
of  the  walls  too  great  to  be  defended  by  his  small  force, 
he  retired  into  the  adjoining  Munychia.  Here  he 
was  attacked  by  the  troops  of  the  Thirty,  but  in  the 
street-fighting  the  democrats  had  the  best  of  it,  and 
the  Thirty  were  in  consequence  deposed  and  retired  to 
Eleusis.  Hostilities,  however,  continued  until  Paus- 
anias,  one  of  the  kings  of  Sparta,  intervened,  and  by 
force  and  craft  effected  a  reconciliation.  The  demo- 
crats marched  into  Athens  with  all  the  pomp  of  war, 
and  sacrificed  to  Athene  on  the  Acropolis.  Thus 
restoration  of  the  democracy  by  Thrasybulus  ranked 
henceforward  with  the  memorable  deeds  of  Athenian 
history.  To  his  counsels  seems  due  in  part  the  credit 
for  the  wise  moderation  with  which  the  democrats 
used  their  victory,  and  the  inviolate  good  faith  with  j 
which  they  observed  the  political  amnesty.  _  The  grate- 
ful citizens  rewarded  their  champion  with  an  olive 
crown.  In  395,  when  Thebes  was  threatened  by  Sparta,  t 
the  Athenians,  stimulated  by  Thrasybulus,  repaid  the 
friendly  shelter  which  the  Thebans  had  afforded  them 
in  exile  by  resolving  to  stand  by  Thebes  against  Sparta, 
and  by  actually  sending  a  force  under  ThrasybuliiB 
to  her  aid  In  390,  while  the  war  known  as  the 
Corinthian  was  still  dragging  on,  Thrasybulus  was 
sent  with  a  fleet  to  check  t  He  growing  power  of  Sparta 
in  the  ^Egean.  He  substituted  a  democracy  for  an 
oligarchy  at  Byzantium,  and  won  the  friendship  of 
Chalcedon ;  then,  landing  in  Lesbos,  he  defeated  a 
joint  force  of  Lacedaemonians  and  Lesbians.  In  the 
following  spring  ho  prepared  to  assist  Rhodes,  which 
was  threatened  t>y  the  Lacedaemonians ;  but  to  recruit 
his  forces  he  levied  contributions  from  various  cities. 
At  Aspendus,  in  Pamphylia,  an  outrage  committed  by 
some  of  his  men  roused  the  anger  of  the  people,  who 
fell  on  him  by  night,  and  slew  him  in  his  tent.  He 
was  buried  at  Athens,  in  the  Ceramicus,  near  the 
graves  of  Pericles  and  Phormio. 

THREADWORMS.  See  Nematoidea. 
m  THREE  RFVERS,  the  third  city  of  Quebec  prov- 
ince, Canada,  aud  capital  of  St.  Maurice  county,  is 
situated  at  the  confluence  of  the  rivers  St.  Maurice 
and  St,  Lawrence.  The  8t  Maurice  flows  in  from  the 
north,  and,  being  divided  at  its  mouth  by  two  islands, 
the  channels  give  the  town  its  name.  It  is  on  the  line 
of  the  Canadian  Pacific  Railway,  78  miles  southwest 
of  Quebec,  and  92  northeast  of  Montreal.  Founded 
in  1634,  Three  Rivers  is  one  of  the  oldest  towns  in 
Quebec.  It  is  the  centre  of  a  large  lumber  trade, 
which  is  carried  on  by  the  St.  Maurice  and  its  tribu- 
taries. Three  leagues  from  the  city  are  the  St,  Mau- 
rice forges,  where  iron  wares  were  formerly  manufac- 
tured extensively.  Other  industries  are  furniture  and 
cabinet  making,  boot  and  shoe  making,  and  those 
carried  on  in  the  spool  factories,  brass  and  lead 
foundries,  saw  mills,  and  carriage  factories.  The  city 
is  the  residence  of  the  Roman  Catholio  bishop  whose 
diocese  bears  the  same  name.  The  chief  trade  is  in 
lumlier,  grain,  cattle,  etc.,  which  find  sale  in  South 
America,  the  West  Indies,  Great  Britain,  and  the 
United  States.  The  city  sends  one  member  to  the 
Canadian  House  of  Commons  and  one  to  the  Legisla- 
tive Assembly.  The  population  of  the  city  in  1HH1 
was  8670  (males  4173,  females  4497).    The  district  of 


Three  Rivers  comprises  the  counties  of  St. 
Nicolet,  Champlain,  and  Maskinonge. 

THROAT  DISEASES.  These  form  a  large  awl 
important  class,  and  include  some  of  the  most  serious 
ana  fatal  of  maladies  (see  Croup  and  Diphtheria). 
The  present  article  will  be  devoted  mainly  to  a  general 
account  of  the  more  common  diseases  affecting  the 
upper  part  of  the  respiratory  passages,  but  certain 
morbid  conditions  of  the  back  of  the  mouth  and  of 
the  gullet  will  also  be  referred  to.  The  diagnosis  of 
not  a  few  of  these  diseases  has  been  greatly  aided  by 
the  introduction  into  medical  practice  of  the  laryngo- 
scope ;  but,  while  the  use  of  this  instrument  is  a  part 
of  the  education  of  every  well-equipped  medical  prac- 
titioner, the  minute  investigation  and  the  treatment 
of  the  more  occult  and  serious  maladies  affecting  the 
throat  are  by  general  consent,  and  with  much  advan- 
tage, relegatedto  the  specialist. 

laryngitis,  or  inflammation  of  the  mucous  membrane  of 
the  Larynx,  may  be  either  acute  or  chronic. 

Aeutt  laryngitis  is  usually  produced  by  exposure  to  cold 
directly,  or  by  a  catarrh  extending  either  from  the  nssal 
or  from  the  bronchial  mucous  membrane  into  that  of  the 
larynx.  It  is  an  occasional  accompaniment  of  certain  of 
the  infectious  diseases  in  which  the  throat  is  liable  to  naffer, 
such  as  small-pox,  m eagles,  scarlet  fever,  and  erysipelas. 
Excessive  use  of  the  voice,  aa  in  loud  speaking  or  singing, 
sometimes  gives  rise  to  laryngitis.  Further,  the  inhalation 
of  irritating  particles,  vapors,  etc.,  and  the  local  effects  of 
swallowing  very  hot  fluids,  are  well-recognised  cause*. 
The  chief  changes  in  tho  larynx  are  great  redness,  with 
swelling  of  the  parts,  which  affect  the  whole  interior  of 
the  cavity,  but  are  specially  marked  where  the  tuatae*  are 
lax,  such  as  the  neighborhood  of  the  epiglottis  and  of  the 
vocal  chords.  The  effect  is  to  produce  narrowing  of  the 
channel  for  the  entrance  of  air,  and  to  this  the  chief  dan- 
gers are  due.  Tho  symptoms  vary  with  the  intensity  of 
tho  attack,  bat,  along  with  more  or  leas  feverishnesj  sod 
constitutional  disturbance,  there  is  usually  a  sense  of  heat, 
dryness,  and  pain  in  the  throat,  attended  with  some  diffi- 
culty in  the  act  of  swallowing.  Cough  is  a  constant  symp- 
tom, and  is  either  loud,  harking,  or  clanging,  or  else  husky 
and  toneless.  It  is  at  first  dry,  but  afterwards  is  accompa- 
nied with  expectoration.  The  voice,  like  the  cough,  is 
rough  or  husky.  The  breathing  shows  evidence  of  laryn- 
geal obstruction,  both  inspiration  and  expiration  being 
prolonged  .and  difficult,  with  a  somewhat  hissing  sound, 
and  with  almost  no  iuterval  between  the  two  acts.  Io 
severe  cases  the  face  and  surface  generally  become  livid, 
and  suffocation  threatens,  particularly  during  the  parox- 
ysms of  coughing.  In  favorable  cases,  which  form  the 
majority,  the  attack  tends  to  abate  in  a  few  days,  bat  oa 
the  other  hand  death  may  occur  suddenly  in  a  suffocative 
paroxysm,  particularly  in  the  case  of  children.  Many  casts 
of  acute  laryngitis  are  so  comparatively  alight  as  to  make 
themselves  known  only  by  hoarseness  and  the  character  of 
the  cough  ;  nevertheless  in  every  instance  the  attack  de- 
mands serious  attention.  The  treatment  consists  in  keep- 
ing the  patient  in  bed  in  an  atmosphere  of  00°  to  70"  P, 


or  Dover's  powder,  are  also  to  be 
Such  remedies  usually  suffice  to  relieve 
but  in  very  severe  cases  more  active  interfer- 
\  When  there  is  runch  swelling  of 
the  mucous  membrane  in  the  upper  portion  of  the  larynx, 
scarification  of  the  parts  with  the  aid  of  the  laryngoscope 
may  afford  relief,  but  tracheotomy  should  not  be  neglected 
where  death  appears  to  be  imminent  from  suffocation. 
Attacks  of  laryngitis  may  be  largely  prevented  in  those 
liable  to  them  by  a  regimen  calculated  to  invigorate 
tho  system,  such  as  tho  cold  bath,  regular  open -air  exer- 
cise, etc. 

Chronic  laryngitis  may  occur  aa  a  result  of  repeated  attar" 
of  the  acute  form,  or  may  arise  independently  from  inch 
cnu«esas  habitual  exposure  (especially  where  along  with 
this  there  is  over-indulgence  in  alcohol),  the  habitual  over- 
use of  the  vocal  organs,  etc.  The  changes  taking  place  in 
the  parts  are  more  permanent  than  in  the  acute  form,  con- 
sisting mainly  in  thickening  of  the  mo  cons  membrane, 
vocal  cords,  etc.  With  it  may  be  ulceration,  and  also  some- 
times destruction,  of  the  cartilaginous  parts  of  the  larynx. 
The  sympUms  vary  according  to  the  extent  and  amount, at 
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,of the  in 

(imply  be  a  certain  huakiuess  or  hoarseness  on  attempts  at 
the  use  of  the  roice,  this  condition  being  well  exemplified  in 
the  so-called  clergyman's  sore  throat  (dytphonia  elericoruim) ; 
while,  on  the  other  hand,  there  may  be,  not  only  complete 
loss  of  voice,  bat  severe  pain  in  the  act  of  swallowing  and 
in  breathing,  accompanied  sometime*  with 
lantitiea  of  matter  in  the 
is  present.  Under  this  variety  of  the 
o»y  be  included  the  ulceration  due  to  syphiliaand 
occurring  in  the  coarse  of  phthisis,  both  of  which  are  at- 
tended with  the  symptoms  now  mentioned.  The  diagnosis 
sad  the  treatment  of  all  such  cases  is  greatly  aided  by  the 
BKof  the  laryngoscope,  by  which  a  view  of  the  affected  parts 
can  be  obtained,  and  the  proper  remedies  more  readily 
spplied.  In  the  treatment  of  the  chronic  forms  of  laryn- 
gitis rest  to  the  parts  is  essential,  any  attempts  at  continu- 
ing the  use  of  the  voice  only  aggravating  the  condition ; 
while  tonic  remedies  and  regimen  should  be  diligently 
employed  to  strengthen  the  system  generally.  Applications 
to  the  affected  parts  in  the  forms  of  solutions  of  silver, 
ilom,  sine,  tannin,  etc.,  either  by  means  of  a  sponge-probang 
introduced  into  the  cavity  or  by  the  simpler  method  of 
^praying,  are  often  beneficial.  The  insufflation  of  powders, 
*a*h  as  iodoform,  or  starch  mixed  with  a  minute  quantity 
«f  morphia,  is  also  of  service,  as  are  likewise  inhalations  of 
rapors  of  iodine,  carbolio  acid,  turpentine,  eucalyptus,  etc 
In  aggravated  forms  of  this  disease  tracheotomy  is  occasion- 
ally necessary  to  relieve  threatened  suffocation.1 

Symptoms  similar  to  those  already  described  are  pro- 
duced by  tumors  and  other  growths  in  the  larynx.  Such 
growths  may  be  of  simple  character,  in  the  form  of  isolated 
hbroas  formations  attached  by  a  peduncle  to  some  portion 
of  the  laryngeal  mucous  membrane,  or  as  warty  excrescences 
•centring  upon  or  in  the  neighborhood  of  the  vocal  cords. 
They  are  detected  by  means  of  the  laryngoscope,  and  can 
often  be  dealt  with  effectually  by  the  surgeon.  In  the  more 
serious  malignant  tumors  (epitheliomatous  or  cancerous), 
which  either  take  origin  in  the  larynx,  or  spread  into  it 
from  adjacent  parts,  interference  by  surgical  measures  can 
•nly  afford  temporary  relief. 

Certain  affections  of  the  larynx  are  of  purely  nervous 
'irigin,  and  occur  independently  of  any  local  disease.  One 
•f  the  most  Important  of  these  is  laryngitmui  itridultu,  other- 
wise called  chiid-erowing  or  tpatmcxhc  croup.  This  condition 
<«*ars  chiefly  during  the  early  years  of  childhood,  often  in 
infants  during  dentition,  and  manifests  itself  after  pre- 
monitory symptoms  of  a  common  catarrh,  lasting  a  day  or 
two,  by  the  occurrence  of  a  violent  suffocative  attack  duo 
to  sudden  spasmodic  approximation  of  the  vocal  cords,  aud 
muequent  interruption  to  the  breathing.  The  symptoms 
are  not  connected  with  any  local  inflammatory  condition, 
bnt  are  the  result  of  reflex  irritation  affecting  the  nerves 
•applying  the  laryngeal  muscles.  Such  disturbance  appears 
ipretally  apt  to  occur  in  rickety  or  otherwise  unhealthy 
children,  in  connection  either  with  dentition  or  with  disor- 
ders of  the  alimentary  canal.  The  onset  is  sudden,  resem- 
•ling  a  convulsive  seizure,  and  symptoms  of  suffocation  are 
at  once  developed.  The  child  makeastrong  efforts  to  inspire, 
which  are  accompanied  with  stridulous  or  crowing  sounds, 
bat,  notwithstanding.very  little  air  can  enter  thechestowing 
to  the  spasm  of  the  glottis,  and  unless  relief  speedily  comes 
death  may  be  very  rapid.  In  moat  eases,  however,  the 
stuck  quickly  passes  off,  and  the  child  seems  little  the 
verse.  A  liability  to  this  disorder  is  sometimes  observed 
m  families,  and  in  such  instances  the  attacks  are  apt  to 
n«emr  in  their  more  serious  and  fatal  forms.  Treatment  to 
"  of  any  avail  must  be  promptly  applied.  It  consists 
■  •only  in  the  employment  of  means  to  allay  the  spasm. 
The  nae  of  the  warm  bath  la  very  serviceable  for  this  pur- 
pose, ss  is  also  chloroform  inhalation.   Bat  one  of  the  si m - 

esnd  most  effectual  measures  is  putting  the  finger  back 
the  child's  mouth,  which  is  sufficient  in  many  cases  to 
relax  the  spasm  of  the  glottis,  and  permit  the  entrance  of 
•a.  In  impending  asphyxia  the  dashing  of  cold  water  over 
the  face  and  cheat,  and  the  use  of  artificial  respiration, 
should  he  tried,  and  even  tracheotomy  or  laryngotomy  if 
Practicable.  In  all  cases  every  effort  should  be  made  to 
•laeover  any  causes  likely  to  produce  nervous  irritation, 
*«eh  as  teething,  intestinal  worms,  etc.,  and  to  deal  with 


as  the  result  of  irritation  of  the 
noire,  by  the  pressure  upon  it  of  a 
or  other  tumor.    Such  pressure,  if  ' 


' 'Chronic  laryngitis  with  necrosis  of  the  laryngeal  cartilages 
»«i«enosa)  of  the  larynx  rendered  tracheotomy  necessary  In 
rfj*"  of  Frederick  ED.  of  Germany.  The  operation  was  done 
by  Dr.  Bramann.  February  9,  1*88,  relieving  Impending  suflbca- 
w*  and  prolonging  llfe.-A*.  Ed.] 


of 

to  a  whisper, 


results  in  paralysis  of  the  nerve, 
constant  trouble  in  breathing. 

In  the  condition  known  as  nam 
mostly  in  women  of  hysterical  habit  or"  iu 
enfeebled  health,  the  voice  becomes  redu 
but  there  is  seldom  any  affection  of  the  bre 
and  the  laryngoscope  reveals  a  perfectly 
the  parts.  In  such  cases  the  remedies  mn 
the  improvement  of  the  general  health.  The  use  of  elec- 
tricity (faradism)  applied  to  the  neck  is  often  attended 
with  marked  benefit. 

Diseases  affecting  the  Trachea  are  usually  associated  with 
laryngeal  affections  on  the  one  hand  or  bronchial  on  the 
other,  and  their  separate  consideration  is  unnecessary. 

The  TuTutit  are  frequently  the  seat  of  inflammation,  snd 
acute  ion$Ulitu  or  quinsy  is  one  of  the  most  common  forms 
of  sore  throat.  This  affection  is  usually  induced  by  cold, 
but  it  would  appear  to  arise  under  other  conditions  also, 
such  as  digestive  disturbances,  etc.  It  is  said  to  be  more 
common  iu  persons  of  rheumatic  constitution,  and  one  at- 
tack predisposes  to  others.  The  symptoms  come  on  some- 
what suddenly  and  sharply,  with  chill  followed  by  fever, 
the  temperature  frequently  attaining  a  high  point  of  eleva- 
tion. Pain  is  experienced  in  the  act  of  swallowing  from 
the  outset.  The  inflammation  is  usually  at  first  confined 
to  one  tonsil,  but  on  examining  the  throat  there  is  seeu  to 
be  considerable  redness  and  swelling  of  the  whole  surround- 
ing mucous  membrane,  the  uvula,  soft  palate,  etc.,  while  a 
copious  secretion  accumulates  at  the  parts,  and  causes  much 
discomfort.  The  set  of  swallowiug  becomes  increasingly 
difficult,  and  fluids  are  apt  to  regurgitate  through  the  nose. 
Pain  is  felt  along  the  Eustachian  tube  towards  the  ear,  and 
there  are  tenderness  and  swelling  in  the  neck  about  the 
angle  of  the  jaw  on  the  affected  side.  The  voice  acquires 
a  peculiar  and  very  characteristic  snuffling  tone,  and  there 
may  be  some  embarrassment  to  the  breathing.  In  a  few 
days  the  iuflamed  tousil  shows  signs  of  suppurating,  and  an 
abscess  isseen  to  be  bulging  forward  into  the  mouth.  When 
this  bursts  or  is  evacuated,  speedy  relief  is  obtained,  and  tho 
patient  is  soon  restored  to  his  usual  health.  Occasionally, 
however,  the  inflammation  passes  from  the  one  tonsil  to  the 
other,  and  a  similar  experience  has  to  be  gone  through 
again.  An  attack  of  quinsy  rarely  lasts  beyond  a  week  or 
ten  days,  and  is  not  as  a  rule  attended  with  danger  to  life, 
although  it  is  said  that  suffocation  has  occasionally  occurred 
owing  to  the  bursting  of  a  large  tonsillar  abscess  during 
sleep,  and  the  passage  of  its  contents  into  the  trachea.  The 
treatment  for  a  quinsy  is  much  the  same  as  that  for  aa 
ordinary  catarrh  or  cold, — confinement  to  the  house,  the 
employment  of  diaphoretics  or  mild  laxatives,  together 
with  light  diet,  being  all  that  is  necessary  aa  regards  gen- 
eral management.  For  the  relief  of  the  local  inflamma- 
tion the  frequent  employment  of  warm  gargles  of  milk  and 
water  or  glycerin  and  water  or  the  Inhalation  of  vapor 
afford  much  relief,  asdoalso  hot  applications  to  the  neck. 
Some  authorities  recommend  the  sucking  of  ice  and  tha 
external  application  of  cold  compresses,  but  on  the  whols 
warmth  appears  to  be  the  more  soothing  remedy.  When 
an  abscess  hiss  formed  it  may  be  punctured,  bnt  care  requires 
to  be  observed  in  doing  this  that  no  injury  be  inflicted  oa 
any  important  blood  vessel. 

The  tonsils  are  frequently  the  seat  of  permanent  enlarge- 
ment (chrome  UmeUliti*),  which  may  result  from  frequent 

indei 


attacks  of  quinsy  or  may  exist  independently.  They  are 
often  seen  in  delicate  young  people,  and,  in  the  ease  of 
some  at  least,  denote  a  strumous  tendency.  They  give  trouble 
from  the  mechanical  impediment  they  present  to  swallow- 
ing and  clear  articulation,  and  when  very  large  they  cause 
the  breathing  to  be  more  or  leas  noisy  at  all  times,  but  es- 
pecially during  sleep,  while  again  they  may  give  rise  to  a 
measure  of  deafness.  They  are  treated  by  remedies  which 
promote  the  general  nutrition,  such  as  cod-liver  oil,  iron. 


etc-, 
by 


the  use  of 


of  the  gullet  (seen  to  a  large 
requ 
Uy, 


th)  is  frequently  the 
associated 


of  the  digestive 
result  of  excessive  tobacco  smoking.  On  inspec- 
tion  the  mucous  membrane  is  seen  to  be  unduly  red  and 
glased  looking,  with  the  enlarged  follicles  standing  out 
prominently.  It  produces  considerable  Irritation,  cough, 
and  discomfort,  which  may  be  of  long  continuance  unless 
subjected  to  appropriate  treatment.  This  consists  in  re- 
moving any  local  source  of  irritation,  in  rectifying  by  diet 
and  other  remedies  (see  Stomach  Diskabks)  any  gastric 
disturbance,  and  by  the  application  to  the  parts  of  silver  or 
other  mild  caustic  solution. 

The  (Eeophagn*  or  gullet  may  be  the  seat  of  catarrhal  or 
inflammatory  conditions,  but  the  more  important  ailments 
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affecting  this  tract  are  those  which  arise  from  local  inju- 
ries, such  as  the  swallowing  of  scalding  or  corrosive  sub- 
stances.  This  may  cause  ulceration  followed  with  cicatri- 
zation which  narrows  the  passage  and  produces  the  symp- 
toms of  stricture  of  the  casophagus, — namely,  pain  and 
difficulty  in  swallowing,  with  regurgitation  of  the  food. 
The  severity  of  the  case  will  necessarily  depend  upon  the 
amount  of  narrowing  and  consequent  mechanical  obstruc- 
tion, but  in  some  instances  this  has  occurred  to  such  an  ex- 
tent as  practically  to  occlude  the  canal.  Cases  of  oesophageal 
stricture  of  the  kind  now  referred  to  may  sometimes  he 
relieved  by  the  diligent  use  of  the  bougie,  but  not  unfre- 
quently,  in  order  to  prevent  death  by  starvation,  surgical 
interference  is  requisite  to  form  an  opening  into  the 
stomach  by  means  of  which  food  may  be  introduced. 

A  still  mora  serious  and  frequent  cause  of  oesophageal 
stricture  is  that  due  to  cancerous  growth  in  the  canal, 
which  may  occur  at  any  part,  but  it  most  common  at  the 
lower  end,  in  the  vicinity  of  the  entrance  into  the  stomach. 
The  symptoms  of  this  condition  are  increasing  difficulty 
in  the  passage  downwards  of  the  food,  the  steady  decline 
in  strength,  and  the  development  of  the  cancerous  cachexia, 
together  with  enlargements  of  the  glands  in  the  neck ; 
while  the  diagnosis  is  rendered  the  more  oertain  by  the 
absence  of  any  cause,  such  as  local  injury,  for  the  formation 
of  ;t  stricture,  and  by  the  age  (as  a  rule  at  or  beyond  middle 
life).  Treatment  here  can  only  be  palliative  while  life 
continues,  which  in  general  is  not  long.  Feeding  by  the 
bowel  (enemate)  may  be  advantageously  resorted  to  as  sup- 
plementary to  efforts  to  administer  liquid  nutriment  in  the 
usual  way.  It  is  to  be  observed  in  all  cases  of  organic 
stricture  that  the  food  does  not  necessarily  return  at  once, 
but  seems  as  if  it  bad  passed  into  the  stomach.  In  reality, 
however,  it  hax  passed  into  the  dilated  or  pouched  portion  1 
of  the  canal,  which  is  almost  always  present  immediately 
above  the  scat  of  stricture,  where  it  remains  until,  from  its 
amount,  it  regurgitates  back  into  the  mouth,  when  it  can  | 
be  seen,  by  tbe  absence  of  any  evidence  of  digestion,  that  I 
it  has  never  been  within  the  cavity  of  the  stomach.  While 
in  this  way  a  large  quantity  of  the  food  returns,  it  often 
happens  that  a  small  amount  of  the  liquid  portion  does 
trickle  through  the  narrowed  canal  into  the  stomach,  and 
thus  life  may  be  prolonged  for  a  considerable  time. 

\  of  the  oesophagus  may  also  be  produced  by  the 
of  tumors  or  aneurisms  within  the  cavity  of  the 
but  external  to  the 
is 


finest  ecclesiastical  edifice  in  Norway,  and  is  the  place 
of  coronation  of  the  Norwegian  sovereigns,  is  now 
undergoing  extensive  but  judicious  restoration.  The 
workmanship  uf  its  eastern  windows  and  of  the  mar- 
ble or  steatite  columns  of  the  choir  is  specially  note- 
worthy. Throiidhjem  possesses  three  churches  in  all, 
and  among  its  oilier  public  buildings  may  be  men- 
tioned the  residences  of  the  stiftaamtniand  and  the 
bishop,  the  grammar  school,  the  real  school,  the  head 
office  of  the  Bank  of  Norway,  the  deaf  and  dumb  in- 
stitute, the  hospital,  and  the  theatre.  It  is  the  seat 
of  the  royal  Norwegian  scientific  society,  in  connection 
with  which  are  an  excellent  library  and  a  good  zoologi- 
cal and  antiquarian  museum.  Throndhjem,  which  bn 
steamboat  communication  with  Cbnstiania,  Ham- 
burg, and  Hull,  and  is  connected  with  Sweden  by  the 
Meraker  Railway  (63  tnilesh  carries  on  an  extensive 
trade  in  copper  (from  the  Roros  mines),  timber,  oil, 
and  dried  and  salted  fish  ;  the  industries  include  ship- 
building, sawmilling,  distilling,  tanning,  rope-makinit 
and  ribbon-making.  The  population  in  1875  was 
22,152  ;  in  1885  it  was  estimated  at  24,000. 


entirely  to 
with  organic 
hysterical  ' 
attack  of 


Further,  a  variety  of 
with  which  is 
and  is  quite  unconnected 
form  occurring  in 
tricture.    Here  the 

in  swallowing 


the  patient  is  at  meals,  and  the  food  cannot  pass 
The  ' 
of 


however,  of  all  history  of  any  organic  source 
and  especially  the  perfect  facility  with  which 
the  esophageal  tube  or  bougie  is  passed,  together  with  other 
manifestations  of  hysteria  commonly  preeeut,  serve  readily 
to  establish  the  diagnosis.    The  remedies  most  suitable  are 


i  and  tbe  frequent  passage  of  the  stomach-tube,  which 
as  a  rule  soon  entirely  removes  tbe  tendency  to  spasm. 

Finally,  difficulty  in  swallowing  sometimes  occurs  in 
certain  serious  nervous  diseases  from  paralysis  affecting  the 
nerves  supplying  the  mnscular  coats  of  the  cssophagus, 
which  thus  loses  its  propulsive  power.  When  such  compli- 
cations occur  they  usually  denote  an  advanced  stage  of  the 
central  disease  with  which  they  are  connected,  and  a 
speedily  fatal  termination.  (j.  o.  a.) 


THRONDHJEM,orTaoNDnjEM  (Drontheim),  the 
third  town  of  Norway,  capital  of  the  Throndhjem  stift 
and  of  the  South  Throndhjem  amt,  is  pleasantly  situ- 
ated on  the  southern  shore  of  the  Throndhjem  fjord,  at 
the  mouth  of  the  Nid,  348  miles  by  rail  to  the  north 
of  Christiania,  in  63°  25'  52"  N.  lat  and  10°  33'  19" 
E.  long.  In  front  of  the  town  is  the  islet  of  Munk- 
holm,  formerly  a  monastery  and  now  a  fortress;  on 
the  high  ground  to  the  east  is  the  small  stronghold  of 
Christiansten.  The  houses  of  Throndhjem,  principally 
of  wood,  are  substantial,  spacious,  and  well  lighted ; 
and  the  streets  are  wide,  regular,  and  scrupulously 
clean.  The  principal  building  is  the  cathedral,  partly 
dating  from  about  1090,  but  ohieflv  belonging  to  the 
12th  and  13th  centuries  (c.  1161-1248).  Its  extreme 
length  was  325  feet  and  it*  extreme  breadth  124  feet ; 
but  in  the  14th,  15th,  and  17th  centuries  it  suffered 
greatly  from  repeated  fires  ;  after  the  last  of  these  the 
nave  was  completely  abandoned,  and  soon  became  a 
heap  of  ruins.    The  building,  which  still  ranks  as  the 


Throndhjem,  originally  Nidaros,  was  founded  by  Oisf 
Tryggvason,  who  built  a  royal  residence  and  a  church  heir 
in  996.  It  was  made  an  archbishopric  iu  1152.  The  city 
attained  its  highest  development  about  the  latter  half  of 
the  13th  century,  by  which  time  it  had  become  an  im- 
portant pilgrimage  centre  and  bad  as  many  as  fifteen 
churches.  It  has  sustained  frequent  sieges,  ss  well  at 
devastating  conflagrations.  Its  importance  declined  about 
the  time  of  the  Reformation,  when  it  ceased  to  be  a  resort 
of  pilgrims.  At  the  beginning  of  the  present  century  its 
inhabitant*  numbered  only  8832. 

THRUSH  (A.  S.  hrysce,  Icel.  Wo»try  Norw.  Trait, 
0.  H.  Germ.  Drosce,  whence  tne  modern  German 
Drxatel.  to  be  compared  with  the  analogous  English 
form  Throstle.1  now  almost  obsolete,  both  beinj 
apparently  diminutives),  the  name  that  in  England 
seems  to  nave  been  common  to  two  species  of  bin!*, 
the  first  now  generally  distinguished  as  the  Song- 
Thrush,  but  known  in  many  districts  as  the  Mam' 
the  second  called  the  Mistletoe-Thrush,  but  bavin? 
many  other  local  designations,  of 
presently. 

The  former  of  these  is  one  of  the  finest 


Europe,  but  it  is  almost  everywhere  so  common  that  its 
merits  in  this  respect  are  often  disregarded,  and  not  nnfre- 
quently  its  melody,  when  noticed,  is  ascribed  to  the  prise* 


of  feathered  vocalists,  the  Niohtinoalb  (vol.  xvii.  p.511- 
12).  The  Song-Thrush  is  too  well  known  to  need  descnp- 
tlon,  for  in  the  spring  and  summer  there  is  hardly  a  neM,a 
copse,  or  a  garden  that  is  not  the  resort  of  a  pair  or  more; 
and  the  brown-backed  bird  with  its  spotted  breast,  hoppinz 
over  the  grass  for  a  few  yards,  then  pausing  to  detect  tbe 
movement  of  a  worm,  and  vigorously  seising  the  »mt  i 
moment  after,  is  one  of  tbe  most  familiar  sights.  Hardly 
less  well  known  is  the  singular  nest  built  by  this  bird-s 
deep  cup  lined  with  a  thin  but  stiff  coating  of  fragments  of 
rotten  wood  ingeniously  spread,  and  plastered  so  ss  lo 
present  a  smooth  interior — in  which  its  sea-greea  eg** 
spotted  with  black  are  laid.  An  early  breeder,  it  builds 
nest  after  nest  during  the  season,  and  there  can  be  few 
birds  more  prolific.  Its  ravages  on  ripening  fruits, 
especially  strawberries  and  gooseberries,  excite  tbe  enmity 
of  the  imprudent  gardener  who  leaves  his  crops  unpro- 
tected by  nets,  but  he  would  do  well  to  stay  the  hand  of 
revenge,  for  no  bird  can  or  does  destroy  so  many  snails,  a* 
is  testified  to  the  curious  observer  on  inspection  of  the 
stones  that  it  selects  against  which  to  dash  its  captures,  - 
stones  that  are  besmeared  with  the  slime  of  tbe  victims 
and  bestrewn  with  the  fragments  of  their  shattered  shell*. 
Nearly  all  the  young  Thrushes  reared  in  the  Rritiss 
Islands — and  this  expression  includes  the  storm-swept  isle* 
of  tbe  Outer  Hebrides,  though  not  those  of  Shetland- 
see  in  to  emigrate  as  soon  as  they  are  fit  to  journey,  and  at  s 
later  period  they  are  followed  by  most  of  tbeir  parents,  so 

'  For  many  interesting  tacts  connected  with  the  words 
"  Thrush  "  and  "  Throstle  which  cannot  be  entered  upon  here, 
tbe  reader  should  consult  Prof.  Skcat's  Etymolarioti  Dietvman 

*  Cognate  with  the  French  M  >uvi>,  though  that  b  nowaday* 
almort  restricted  to  the  Kf.pwino  (vol.  xx.  p.  3S1).  ItsdlroiniiUrt 
is  Maurittlr,  the  modern  table-name  of  the  Skylark,  and  perhaps 
was  In  English  originally  the  t  * 


Digitized  by  Google 


THUCYDIDES. 


343 


aj  parts  of  the  kingdom  are  absolutely  bereft  of 
thi-  species  from  October  to  the  end  of  January.  On  the 
continent  of  Europe  the  autumnal  influx  of  the  birds  bred 
ia  the  North  ia  regarded  with  much  interest,  as  has  been 
ilready  stated  (  Bird*,  vol.  iii.  pp.  663-4),  for  they  are  easily 
tasuared  and  justly  esteemed  for  the  table,  while  their 
numbers  make  their  appearance  in  certain  districts  a  mat- 
tor  of  great  importance. 

The  second  species  to  which  the  name  applies  is  dis- 
tinguished as  the  Mistletoe-Thrush,  or,  by  corrupt  abbrevia- 
tion, the  Missel -Thrush.1  It  is  known  also  in  many  district* 
si  the  "  Storm-cock,"  from  its  habit  of  singing  in  squally 
wiather  that  silences  almost  all  other  birds,  and  "  Hoi  tu- 
tu. Holly-)  Thrush,"  while  the  harsh  cries  it  utters  when 
angry  or  alarmed  have  giveu  it  other  local  names,  as 
-Screech,"  "  Shrite,"  and  "Skrike,"  all  traceable  to  the 
Anglo-Saxon  Seric.*  This  is  a  larger  species  than  the  last, 
of  paler  tints,  and  conspicuous  in  flight  by  the  white 
patches  on  its  outer  tail-feathers.  Of  bold  disposition, 
and  fearless  of  the  sleety  storms  of  spring,  as  of  predatory 
birds,  the  cock  will  take  his  stand  on  a  tall  tree,  "  like  an 
enchanter  calling  up  the  gale"  (as  Knapp  happily  wrote), 
sod  thence  with  loud  voice  proclaim  in  wild  and  discon- 
tinuous notes  the  fervor  of  his  love  for  his  mate  ;  nor  does 
that  love  cease  when  the  breeding-Reason  is  pant,  since  this 
tpecies  is  one  of  those  that  appear  to  pair  for  life,  and  even 
when,  later  in  the  year,  it  gathers  in  small  flocks,  husband 
and  wife  may  be  seen  in  close  company.  In  defence  of  nest 
and  offspring,  too,  few  birds  are  more  resolute,  and  the  Daw, 
Pie,  or  Jay  that  approaches  with  an  ill  intent  speedily 
receive*  treatment  that  causes  a  rapid  retreat,  while  even 
the  marauding  cat  finds  the  precincts  of  the  "master  of 
the  coppice  "  ( Pen  y  llvyn),  as  toe  Welsh  name  this  Thrush, 
unsuitable  for  its  stealthy  operations.  The  connection  of 
this  bird  with  the  mistletoe,  which  is  as  old  as  the  days 
of  Aristotle,  is  no  figment,  as  some  have  tried  to  maintain. 
Not  only  is  it  exceedingly  fond  of  the  luscious  viscid 
berries,  but  it  seems  to  be  almost  the  only  bird  that  will 
touch  them.  Of  other  British  Thrushes,  the  Fieldfare 
(vol.  ix.  p.  124),  Redwing  (vol.  EX.  p.  331),  and  the  Black- 
bird and  Ring-OUBEL  (vol.  xviii.  p  7H)  have  been  before 
noticed  in  these  pages,  as  has  been  i  under  the  first  of  those 
headings)  the  so-called  "  Robin  "  of  North  America. 

The  Thrushes  have  been  generally  considered  to 
form  a  distinct  Family,  Turdidoy,  which  is  placed  by 
some  taxonoruers  the  highest  in  rank  among  birds. 
An  attempt  has  already  Deen  made  (Ornithology, 
vol.  xviii.  pp.  34,  51)  to  point  out  the  fallacy  of  this 
view,  and  space  is  here  wanting  lo  dwell  longer  on  the 
This  is  the  more  to  be  regretted,  for,  though 
.  will  admit  the  close  connec- 
tion of  the  Turdida  and  some  of  the  so-called  Family 
Sylriuia*  or  Warblkrs  (c.p.),  the  abolition  or  modifi- 
cation of  the  latter,  by  wholly  or  partially  merging  it 
in  the  former,  has  not  yet  been  satisfactorily  effected, 
and  Nr.  Scebohm,  in  his  portion  of  the  British 
Museum  Catalogue  of  Bird*  (v.  p.  1),  being  compelled 
by  the  conditions  previously  laid  down  by  Mr.  Sharpe 
(op.  at,  iv.  pp.  6,  7)  to  unite  them,  protests  against 
doing  so.  His  own  assignment  of  the  Subfamily 
Turainat  is  into  11  genera,  of  which,  however,  6  onlyj 
would  be  commonly  called  Thrushes,  and  it  must  be 
borne  in  mind  that  in  establishing  these  he  regards 
coloration  as  the  most  valid  character.  They  are 
Geodchia  with  40  Bpecies,  Tardus  with  48,  Merula 
with  52,  Mimodchla  with  3,  Catharus  with  12,  and! 
Mnnticola  with  10.  These  last,  well  known  as  Rock- 
Thrushes,  make  a  very  near  approach  to  the  Night- 
ingale (vol.  xvii.  pp.  511-12),  Redstart  (vol.  xx. 
pp.  330-31 ),  and  Whkatear  (q.  v. ).  (a.  n.  ) 

THUCYDIDES.  Thucydides  was  the  greatest 
historian  of  antiquity,  and,  if  not  the  greatest  that 
ever  lived,  as  some  have  deemed  him,  at  least  the 
historian  whose  work  is  the  most  wonderful,  when  it 

1  There  ia  no  doubt  of  the  bird  taking  its  name  from  the  plant 
Mistletoe  ( I'tarum  album),  about  the  xpelllng  of  which  there  can 
r-A.8.  - 


Date  of 

birth. 


be  no  uncertainly- 


Mutettan.  the  final  syllable  originally 


signifying  "twig,  and  surviving  In  the  modern  "  tine,"  as  of  a 
fork  or  of  a  deer's  antler. 

'  It  seems  quite  possible  that  the  word  Sh  kike  (vol.  xxl.  p.  BSo). 
though  now  commonly  accepted  as  the  equivalent.  In  an  ornitho- 
logical sense,  of  Laniui,  may  have  been  originally  applied  to  the 
In  several  of  the  Anglo-Saxon  Vneabularif 


MiMletoe-Thrush 

dating  from  the  8th  to  the  11th  century,  as  printed  by  Thomas 


,  as  printed  by  Thomas 


is  viewed  relatively  to  the  age  in  which  he  did  it. 
The  most  important  facts  which  we  know  about  him 
are  those  which  he  has  told  us  himself.  It  matters 
very  little,  fortunately,  that  the  biographical  materials 
are  scanty.  For  posterity,  his  life  is  represented  by 
his  life's  labor,  the  History  of  the  Pelaponnesian  War; 
and  tbe  biographical  facts  are  of  interest  chiefly  as 
aids  to  the  appreciation  of  that  history.  He  was  prob- 
ably born  in  or  about  471  B.C.  The  only 
definite  testimony  on  the  subject  is  con- 
tained in  a  passage  of  Aulus  Gelling,  who 
says  that  in  431  Hellanicus  "seems  to  have  been" 
sixty-five  years  of  age,  Herodotus  fifty-three,  and 
Thucydides  forty  (Nod.  Att.,  15,  23).  The  authority 
for  this  statement  was  Pamphila,  a  compiler  of  bio- 
graphical and  historical  notices,  who  lived  in  the  reign 
of  Nero.  She  must  have  had  access  to  Greek  sources 
of  the  4th  century  b.c.  ;  and  her  precision — though 
qualified,  in  the  version  of  Gellius,  by  the  word 
"Beenis" — would  warrant  the  supposition  that  she 
had  taken  some  pains  to  secure  accuracy.  Further, 
the  date  which  she  assigns  is  in  good  accord  with  an 
inference  fairly  deducible  from  the  language  of  Thucy- 
dides himself,  viz.,  that  in  431  he  had  already  reached 
the  full  maturity  of  his  powers.  Kriiger,  indeed, 
would  place  his  birth  earlier  than  471,  and  Ullrich 
later,  but  for  reasons,  in  each  case,  which  can  scarcely 
outweigh  the  ancient  authority. 

The  parentage  of  Thucydides  was  such  as  to  place 
him  in  a  singularly  favorable  position  for 
the  great  work  to  which  he  afterwards  de- 
voted his  life.  His  father  Olorus,  a  citizen 
of  Athens,  belonged  to  a  family  which  derived  wealth 
and  influence  from  the  possession  of  gold  mines  at 
Scaptcsylc,  on  the  Thracian  coast  opposite  Thasos. 
and  was  a  relative  of  his  elder  namesake,  the  Thracian 
prince  whose  daughter  Hegesipyle  married  the  great 
M  i  1 1  i  ad cs.  so  tha t  Ci  mou ,  son  of  M  il t iades,  was  a  cousi n , 
perhaps  first  cousin,  once  removed,  of  Thucydides. 
It  was  in  the  vault  of  the  Cimonian  family  at  Athens, 
and  near  the  remains  of  Cimon's  sister  Klpinice,  that 
Plutarch  saw  the  grave  of  Thucydides.  Thus  the 
fortune  of  birth  secured  three  signal  advantages  to  the 
future  historian :  he  was  rich :  he  had  two  homes — 
one  at  Athens,  the  other  in  Thrace,— no  small  aid  to 
a  comprehensive  study  of  the  conditions  under  which 
the  Pcloponnesian  War  was  waged;  and  his  family 
connections  were  likely  to  bring  him  from  his  early 
years  into  personal  intercourse  with  the  men  who  were 
shaping  the  history  of  his  time. 

The  development  of  Athens  during  the  forty  years 
from  471  to  431  was,  in  itself,  the  best 
education  which  such  a  mind  as  that  of  flfflfiffj 
Thucydides  could  have  received.  In  the 
first  two  decades  of  his  life  the  expansion  and 
consolidation  of  Athenian  power  wag  proceeding; 
between  his  twentieth  and  fortieth  year  the  in- 
ner resources  of  the  city  were  being  applied  to 
the  embellishment  and  ennoblement  of  Athenian 
life.  As  Cimon  had  been  the  principal  agent 
in  the  former  period,  so  Pericles  was  the  central 
figure  of  the  latter.  A  consciousness  of  6uch  periods 
may  be  traced  in  the  passage  of  the  Funeral  Oration 
where  Pericles  refers,  first,  to  the  acquisition  of  empire 
by  the  preceding  generation,  and  then  to  the  improve- 
ment of  that  inheritance  by  his  own  contemporaries 
(ii.  36,  5).  It  is  a  natural  subject  of  regret,  though  it 
is  not  a  just  cause  of  surprise  or  complaint,  that  the 
History  tells  us  nothing  of  the  literature,  the  art,  or 
the  social  life  under  whose  influences  its  author  had 
grown  up.  The  Funeral  Oration  contains,  indeed,  liis 
general  testimony  to  the  value  and  the  charm  of  those 
influences.  There  we  have  the  very  essence  Inncrl)fe 
of  the  Athenian  spirit  condensed  into  a  0r  Athens, 
few  pregnant  sentences,  which  show  how 
thoroughly  the  writer  was  imbued  with  that  spirit,  and 
how  profoundly  he  appreciated  its  various  manifesta- 
But  he  leaves  us  to  supply  all  examples  and 
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i  to  tne  power  ol  tnc  uest  art  man  is  implied  in 
Be  phrase  of  Thucydides,  when,  speaking  of  the 
which  the  Athenian  daily  saw  around  him,  he 
*  that  "the  daily  delight  of  them  banishes 


details  for  ourselves.  Beyond  a  passing  reference  to 
public  "festivals,"  and  to  "beautiful  surroundings  in 
private  life,"  he  makes  no  attempt  to  dc6ne  those 
"recreations  for  the  spirit"  which  the  Athenian 
genius  had  provided  in  such  abundance.  No  writer  of 
any  age,  perhaps,  has  rendered  a  more  impressive 
tribute  to  the  power  of  the  best  art  than  is  implied  in 
the  terse 
works 

daily  deligl 

gloom"  (uv  KaH'  $utpav  i}  rtfnfn{  rd  Avirqpdv  tK—?.(/ooet). 

But  it  is  not  to  Thucydides  that  we  owe  any  knowledge 
of  the  particular  forms  in  which  that  art  was  embodied. 
He  alludes  to  the  newly-built  Parthenon  only  as  con- 
taining the  treasury ;  to  the  statue  of  Athene  Par- 
thenos  which  it  enshrined,  only  on  account  of  the  gold 
which,  at  extreme  need,  could  be  detached  from  the 
image  ,  to  the  PrOpylaea  and  other  buildings  with  which 
Athens  had  been  adorned  under  Pericles,  only  as  works 
which  had  reduced  the  surplus  of  fundB  available  for 
the  war.  Among  the  illustrious  contemporaries  whose 
very  existence  would  be  unknown  from  his  pages  are 
the' dramatists  iEschylus,  Sophocles,  Euripides,  Aris- 
tophanes; the  architect  Ictinus;  the  sculptor  Phidias  ; 
the  physician  Hippocrates  j  the  philosophers  Anaxa- 
goras  and  Socrates.  If  Thucydides  had  mentioned 
Sophocles  as  a  general  in  the  Satnian  War,  it  may  be 
doubted  whether  he  would  have  noticed  the  circum- 
stance that  Sophocles  also  wrote  dramas,  unless  it  had 
been  for  the  purpose  of  distinguishing  him  from  a 
namesake.  And,  had  he  lived  to  carry  nis  story  down 
to  the  debate  in  the  Athenian  ecclesia  after  the  battle 
of  Arginusss,  we  may  conjecture  that  Socrates,  if  named 
at  all,  would  have  been  barely  mentioned  as  the  one 
prytanis  out  of  fifty  who  resisted  an  unconstitutional 
act. — with  some  expression,  perhaps,  of  praise,  but 
without  any  fuller  characterization.  We  think  of  the 
countless  occasions  which  Herodotus,  if  he  had  dealt 
with  this  period,  would  have  found  for  invaluable 
digressions  on  men  and  manners,  on  letters  and  art; 
we  feel  the  severity  of  the  loss  which  the  reticence  of 
Thucydides  has  caused  to  us;  and  we  migjit  almost  be 
tempted  to  ask  whether  the  more  genial,  if  laxer, 
method  of  Herodotus  doeB  not  indeed  correspond  better 
with  a  liberal  conception  of  the  historian's  office.  No 
one  can  do  full  justice  to  Thucydides,  or  appreciate  the 
true  completeness  of  his  work,  who  has  not  faced  this 
question,  and  found  the  answer  to  it  It  would  be  a 
hastyjudgment  which  inferred  from  the  omissions  of 
the  History  that  its  author's  interests  were  exclusively 
political.   Thucydides  was  not  writing  the  history  of  a 

period.  His  subject  was  an  event— the 
«'™U  *?  U? *  P0l0P°nne8'an  War, — a  war,  as  he  believed, 
Hiuorr.   e  of  unequalled  importance,  alike  in  its  direct 

resiUta  and  in  its  political  significance  for 
all  time.  To  his  task,  thus  defined,  he  brought  an  in- 
tense concentration  of  all  his  faculties.  He  worked 
with  a  constant  desire  to  make  each  successiTe  incident 
of  the  war  as  clear  as  possible.  To  take  only  two  in- 
stances: there  is  nothing  in  literature  more  graphic 
than  his  description  of  the  plague  at  Athens,  or  than 
the  whole  narrative  of  the  Sicilian  expedition.  But 
the  same  temper  made  him  resolute  in  excluding  irrel- 
evant topics.  The  social  life  of  the  time,  the  litera- 
ture and  the  art,  find  no  place  in  his  picture  simply 
because  they  did  not  belong  to  his  subject  His  work 
was  intended  to  be  "  a jxwsese'ion  forever. "  He  could 
conceive  a  day  when  Sparta  should  be  desolate,  and 
when  only  nuns  of  Athens  should  remain.  But  his 
imagination  never  projected  itself  into  a  time  when  the 
whole  fabric  of  Hellenic  civilization  should  have 
perished.  Could  his  forecast  have  extended  to  an  ago 
when  men  of  "  barbarian  "  races  and  distant  climes 
would  be  painfully  endeavoring  to  reconstruct  a  picture 
of  that  civilization, — when  his  own  narrative  would 
need  the  help  of  side-lights  which  seemed  to  him 
wholly  unnecessary, — then,  assuredly,  he  would  have 
added  all  that  such  readers  could  require.    But  he 


would  not  have  done  this  in  the  manner  of  Herodotus, 
by  free  indulgence  in  digression  ;  rather  he  would  have 
gathered  up  the  social  and  intellectual  phenomena  of 
his  day  in  a  compact  and  systematic  introduction, 
specially  designed  for  the  non-Hellenic  reader. 

The  biography  which  bears  the  name  of  Ma: 
states  that  Tnucvdidea  was  the  disciple  of 
Anaxagoras  in  philosophy  and  of  Antiphon 
in  rhetoric.  Such  statements  were  often 
founded  on  nothing  more  than  a  desire  to 
associate  distinguished  names,  and  to  represent  an 
eminent  man  as  having  profited  by  the  best  instruction 
in  each  kind  which  his  contemporaries  could  afford. 
In  this  case  there  is  no  evidence  to  confirm  the  tradi- 
tion. But  it  may  be  observed  that  Thucydides  and 
Antiphon  at  least  belong  to  the  same  rhetorical  school, 
and  represent  the  same  early  stage  of  Attic  prose. 
Both  writers  use  words  of  an  antique  or  decidedly  poet- 
ical cast  ;  both  point  verbal  contrasts  by  insisting  oa 
the  precise  difference  between  terms  of  similar  import; 
and  Doth  use  metaphors  somewhat  bolder  than  wen 
congenial  to  Greek  prose  in  its  riper  age.  The  differ- 
ences, on  the  other  hand,  between  the  style  of  Thucy- 
dides and  that  of  Antiphon  arise  chiefly  from  two 

?;neral  causes.  'First  Antiphon  wrote  for  hearers, 
huyedides  for  readers  ;  the  latter,  consequently,  can 
use  a  degree  of  condensation,  and  a  freedom  in  the 
arrangement  of  words,  which  would  have  been  hardly 
possible  for  the  former.  Again,  the  thought  of  Thucy- 
dides is  often  more  complex  than  any  which  Antiphon 
undertook  to  interpret ;  and  the  greater  intricacy  of 
the  historian's  style  exhibits  the  endeavor  to  express 
each  thought.1  Few  things  in  the  history  . 
of  literary  prose  are  more  interesting  than  ThucjSia* 
to  watch  that  vigorous  mind  in  its  struggle 
to  mould  a  language  of  magnificent  out  immature 
capabilities.  The  obscurity  with  which  Thucydides 
has  sometimes  been  reproached  often  arises  from  the 
very  clearness  with  which  a  complex  idea  is  present  to 
his  mind,  and  his  strenuous  effort  to  present  it  in  its 
entirety,  when  the  strong  consciousness  of  logical  cohe- 
rence will  make  him  heedless  of  grammatical  regu- 
larity. He  never  sacrifices  the  thought  to  the  lan- 
guage, but  he  will  sometimes  sacrifice  the  language  to 
the  thought  A  student  of  Thucydides  may  always 
be  consoled  by  the  reflection  that  he  is  not  engaged  in 
unravelling  a  mere  rhetorical  tangle.  Every  light  on 
the  sense  will  be  a  light  on  the  words ;  and:  when,  at 
is  not  seldom  the  case,  Thucydides  comes  victoriously 
out  of  this  struggle  of  thought  and  language,  baring 
•rfect  expression  of  his  meaning  in  a  suffi- 


achieved  perfect  l 

ciently  lucid  form,  then  his  style  rises  into  an 
tual  brilliancy — thoroughly  manly,  and  also  penetrated 
with  intense  feeling — which  nothing  in  Greek  prose 
literature  surpasses. 

The  History  shows  not  only  a  thorough  insight  into 
the  political  ideas  of  Pericles,  but  also  a 
sympathy  with  him,  and  an  admiration  for 
his  character,  which  indicate  personal 
friendship.  If,  before  431,  Thucydides 
had  wished  to  take  a  prominent  part  in 
the  public  life  of  Athens,  everything  was  in  his  fayor. 
But  there  is  no  trace  of  nis_  having  done  so ;  and  it  it 
possible  that  his  apportunities  in  this  respect  were 
modified  by  the  necessity  of  frequent  visits  to  Thrace, 
where  the  management  of  sued  an  important  prop- 
erty as  the  gold  mines  must  have  claimed  the  occa- 
sional presence  of  the  proprietor.  The  manner  in 
which  he  refers  to  his  personal  influence  in  that  region 
is  such  as  to  suggest  that  he  had  sometimes  resided 
there  (iv.  105.  1).  He  was  at  Athens  in  the  ^ 
spring  of  430,  when  the  plague  broke  out 
If  his  account  of  the  symptoms  has  not  enabled  phy- 
sicians to  agree  on  a  diagnosis  of  the  mal-  _  punt. 
ady,  it  is  at  least  singularly  full  and  vivid. 
He  had  himself  been  attacked  by  the  plague ;  and, 


vol.  1.  p.  35. 
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■  he  briefly  adds,  "  he  had  seen  others  suffer."  The 
tenor  of  his  narrative  would  warrant  the  inference  that 
he  had  been  one  of  a  few  who  were  active  in  minis- 
tering to  the  sufferers— in  that  fearful  time  when  re- 
ligion and  morality  lost  all  control  over  the  despairing 
population  of  Athens — when  all  the  ordinary  decencies 
of  life  were  set  at  nought,  and  when  even  the  nearest 
relatives  failed  in  the  dutiea  of  humanity  towards  the 


turning-point  in  the  life  of  Thucydides  came  in 
the  winter  of  the  year  424.    He  was  then 
'  furty-seven  (if  his  birth  had  been  rightly 

placed  in  471),  and  for  the  first  time  he  is  found  hold- 
tag  an  official  position  He  was  one  of  two  generals 
entrusted  with  the  command  of  the  regions  towards 
Thnce  (rd  iwl  dpfftoK),  a  phrase  which  denotes  the 
whole  Thracian  seaboard  from  Macedonia  eastward  to 
the  rioinity  of  the  Thracian  Chersonese,  though  often 
used  with  more  special  reference  to  the  Chalcidio  pe- 
■insula  One  reason  why  Thucydides  had  been  chosen 
for  the  post  was  the  '  jcal  influence  which  he  possessed 
smong  the  people  of  the  Thracian  seaboard,  through 
hii  family  connections  and  his  ownership  of  the  gold 
Mines.  His  colleague  in  the  command  was  Eucles. 
About  the  end  of  November,  424.  Eucles  was  in  the 
■ty  of  Amphipolis,  on  the  river  Strymon.  That  city 
was  not  merely  more  important  to  Athens  than  any 
ether  place  in  the  region, — it  was  the  stronghold 
of  Athenian  power  in  the  north.  To  guard  it  with  all 
possible  vigilance^ wm  a  matter  of  peculiar  urgency  at 


'hat  moment.  The  ablest  of  Spartan  leaders,  Brasi- 
das,  was  then  in  Thrace  with  a  Peloponnesian  army,— 
not,  indeed,  close  to  Amphipolis,  bat  still  within  a 
distance  which  imposed  special  caution  on  Athenian 
officers.  He  was  in  the  Chalcidic  peninsula,  where  he 
had  already  gained  rapid  success ;  and  part  of  the 
population  between  that  peninsula  and  Amphipolis 
was  already  known  to  be  disaffected  to  Athens.  Under 
drcunistances  so  suggestive  of  possible  danger,  we 
might  have  expectedthat  Thucydides,  who  had  seven 
•hips  of  war  with  him,  would  have  been  near  his  col- 
league Eucles,  and  ready  to  co-operate  with  him  at  a 
moment's  notice.  It  appears,  however,  that,  with  his 
■hips,  he  wan  at  the  island  of  Thasos,  several  miles 
distant  from  the  Thracian  coast.  Brasidas,  making  a 
forced  march  from  the  Chalcidio  peninsula,  suddenly 
appeared  before  Amphipolis.  Eucles  sent  in  all 
haste  for  Thucydides,  who  arrived  with  his  ships  from 
Thasos  just  in  time  to  beat  off  the  enemy  from  Eton 
at  the  mouth  of  the  Strymon,  but  not  in  time  to  save 
Amphipolis.  Only  a  few  hours  before,  it 
SfjS  had  capitulated  to  Brasidas,  who  had  of- 
*>lfir  fered  exceptionally  favorable  terms.  The 
profound  vexation  and  dismay  felt  at 
Athens  found  expression  in  the  punishment  of  the 
oommander  who  seemed  primarily  responsible  for  so 
grave  a  disaster.  For  the  next  twenty  yean — ue.,  till 
404— Thucydides  was  an  exile  from  Athens.    It  is  not 

improbable  that  the  charge  brought  against 
klleof  ^  tj,at  Qf  trcagon  (n-po^.a^  for 

tide*.*  which  the  penalty  was  death,  and  that  he 
avoided  this  penalty  by  remaining  in  ban- 
tsnuient.  A  special  ptephism  is  said  to  have  been  re- 
quired before  Thucydides  could  return  in  404,  which 
would  have  been  regular  if  a  capita]  sentence  had  been 
«n  record  against  nim,  but  not  so  if  he  had  been 
merely  under  sentence  of  exile.  Clcon  is  said  to  have 
been  the  prime  mover  in  his  condemnation  ;  and  this 
m  likely  enough.  Eucles  was  probably  punished  also, 
wrote  was  the  first  modern  writer  to  state  the  reasons 
for  thinking  that  Thucydides  may  have  been  really 
guilty  of  culpable  negligence  on  this  occasion,  and  that 
his  punishment — which  had  usually  been  viewed  as 
the  vindictive  act  of  a  reckless  democracy — may  have 
been  well  deserved.  Everything  turns  on  the  question 
why  he  was  at  Thasos  just  then,  and  not  at  Eion.  No 
one  dispute*  that,  after  the  summons  from  Eucles.  he 
4id  all  that  was  possible.    It  is  true  that  the  facts  of 


the  situation,  so  far  as  we  know  them,  strongly  suggest 
that  he  ought  to  have  been  at  Eion,  and  do  not  dis- 
close any  reason  for  his  being  at  Thasos.  But  it  is 
only  fair  to  remember,  in  a  case  of  this  kind,  that 
there  may  have  been  other  facts  which  we  do  not 
know.  There  is  some  presumptive  evidence  of  care- 
lessness ;  but  we  can  hardly  say  more  than  that  The 
absence  of  Thucydides  from  the  neighborhood  of 
Amphipolis  at  that  precise  juncture  may  have  had 
some  better  excuse  than  now  appears. 

From  423  to  404  the  home  of  Thucydides  was  on 
his  property  in  Thrace,  but  much  of  his  42»-*oi 
time  appears  to  have  been  spent  in  travel. 
He  visited  the  countries  of  the  Peloponnesian  allies, — 
recommended  to  them  by  his  quality  as  an  . 
exile  from  Athens  ,  ana  he  thus  enjoyed 
the  rare  advantage  of  contemplatimg  the  great  war 
from  a  point  of  view  opposite  to  that  at  which  he  had 
previously  been  placed.  He  speaks  of  the  increased 
leisure  which  his  banishment  secured  to  his  study  of 
events.  He  refers  partly,  doubtless,  to  detachment 
from  Athenian  politics,  partly,  also,  we  may  suppose, 
to  the  opportunity  of  visiting  places  signalised  by 
recent  events,  and  of  examining  their  topography  in 
the  light  of  such  information  as  he  could  collect  on  the 
spot.  The  local  knowledge  which  is  often  apparent  in 
his  Sicilian  books  may  have  been  acquired  at  this  pe- 
riod. The  banishment  of  Thucydides  was  the  most 
fortunate  event  that  could  have  occurred  for  him  and 
for  us,  when  it  enabled  him,  in  this  way,  to  look  at 
his  subject  all  round.  If  it  is  always  hard  for  an  histo- 
rian to  be  impartial,  it  is  especially  so  for  the  historian 
of  a  great  war  in  which  his  own  country  has  been  one 
of  the  combatants.  The  mind  of  Thucydides  was  natu- 
|  rally  judicial,  and  his  impartiality  —  which  seems 
almost  superhuman  by  contrast  with  Xenophon's  Hel- 
lenics— was  in  some  degree  a  result  of  temperament 
But  it  cannot  be  doubted  that  the  evenness  with  which 
he  holds  the  scales  was  greatly  assisted  by  the  expe- 
rience which,  during  these  years  of  exile,  must  have 
been  familinr  to  him — that  of  hearing  the  views 
and  aims  of  the  Peloponnesians  set  forth  by  them- 
selves, and  of  estimating  their  merits  otherwise  than 
would  have  been  easy  for  an  observer  in  a  hostile 
canip. 

His  own  words  make  it  clear  that  he  returned  to 
Athens,  at  least  for  a  time,  in  404.  Classen 
supposes  that  his  return  took  place  in  the 
autumn  of  that  year,  about  six  months  after  Athens 
had  surrendered  to  Lysander,  and  while 
the  Thirty  were  still  in  power.  Finding  Athens' 
that  the  rule  of  the  oligarchy  was  becoming 
more  and  more  violent,  Thucydides  again  left  Athens, 
and  retired  to  his  property  in  Thrace,  where  he  lived 
till  his  death,  working  at  his  History.  The  preponder- 
ance of  testimony  certainly  goes  to  show  that  he  died 
in  Tli  race,  and  by  violence.  It  would  seem  that,  when 
he  wrote  chapter  116  of  his  third  book,  he  was  igno- 
rant of  an  eruption  of  Etna  which  took  place  in  396. 
There  is  some  reason  then,  for  believing 
that  he  did  not  survive  his  seventy-fifth 
year.  According  to  ancient  tradition,  he 
was  killed  by  robbers.  His  relics  were 
brought  to  Athens,  and  laid  in  the  vault 
of  Cimon's  family,  where  Plutarch  saw  their  resting- 
place.  The  abruptness  with  which  the  Historybreaka 
off  agrees  with  the  storv  of  a  sudden  death.  The  his- 
torian's daughter  is  said  to  have  saved  the  unfinished 
work,  and  to  have  placed  it  in  the  hands  of  an  editor. 
This  editor,  according  to  one  account,  was  Xenophon, 
to  whom  Diogenes  Laertius  assigns  the  credit  of  hav- 
ing "brought  the  work  into  reputation,  when  he 
might  have  suppressed  it."  The  tradition  is,  however, 
very  doubtful.  In  its  origin,  it  may  have  been  merely 
a  guess,  suggested  by  a  feeling  that  no  one  then  living 
\  could  more  appropriately  have  discharged  the  office 
of  literary  executor  than  the  writer  who,  in  his  Hel- 
the 
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At  the  outset  of  the  History  Thucydides  has  indicated 
hia  general  conception  of  hia  work,  and  has 
(  f  thCC?ii^n  8t*t*d  tho  principle*  which  governed  iu  coui- 
u'ry  6  position.  Hia  purpose  had  been  formed  at  the 
very  beginning  of  the  war,  in  the  convic- 
tion that  it  would  prove  more  important  than  any  event 
of  which  Oreeka  had  record.  The  leading  belligerent*, 
Athena  and  Sparta,  were  both  in  the  higheat  condition  of 
effective  equipment  The  whole  Hellenic  world — including 
Greek  settlements  ouUide  of  Greece  proper— was  divided 
into  two  parties,  either  actively  helping  one  of  the  two 
combatants  or  meditating  such  action.  Nor  was  the  move- 
ment confined  within  even  the  widest  limits  of  Hellas: 
the  "  barbarian  "  world  also  was  affected  by  it,— the  non- 
Hellenic  populations  of  Thrace,  Macedonia.  Epirus,  Sicily, 
and  finally,  th  e  Persian  kingdom  itself.  The  aim  of  Thucy- 
dides was  to  preserve  an  accurate  record  of 
Permanent    tbig  w,r>  not  onIy  in  view  of  the  j„trinaic 

(hi  war  Interest  and  importance  of  the  facta,  but  also 
in  order  that  these  facts  might  be  permanent 
sources  of  political  teaching  to  posterity.  His  hope  was,  aa 
he  says,  that  his  History  would  be  found  profitable  by 
"  those  who  desire  an  exact  kuowledge  of  the  past  as  a  key 
to  the  future,  which  in  all  probability  will  repeat  or  resem- 
ble the  past.  The  work  is  meant  to  he  a  possession  forever, 
not  the  rhetorical  triumph  of  an  hour."  As  this  context 
ahowa,  the  oft  quoted  phrase, 44  a  possession  forever,"  bad, 
in  its  author's  meaning,  a  more  definite  import  than  any 
mere  anticipation  of  abiding  fame  for  his  History.  It 
referred  to  the  permanent  value  of  the  lessons  which  his 
History  contained.  Thucydides  stands  alone  among  the 
men  of  his  own  daya,  and  has  no  superior  of  any  age,  in  the 
width  of  mental  grasp  which  could  seize  the  general  signi- 
ficance of  particular  events.  The  political  education  of 
mankind  began  in  Greece,  and  in  the  time  of  Thucydides 
their  political  life  was  still  young.  Thucydides  knew  only 
the  small  city-commonwealth  on  the  one  hand,  and  on  the 
other  the  vast  barbaric  kingdom ;  and  yet,  as  has  been  well 
said  of  him,  14  there  is  hardly  a  problem  in  the  science  of 
government  which  tbe  statesman  will  not  find,  if  not  solved, 
at  any  rate  handled,  in  the  pages  of  this  universal  master."' 
Such  being  the  spirit  in  which  he  approached  hia  task,  it 
is  interesting  to  inquire  what  were  the  points  which  he 
himself  considered  to  be  distinctive  in  his  method  of  exe- 
cuting it.  His  Greek  predecessors  in  the  recording  of  events 
had  been,  he  conceived,  of  two  classes.  First,  there  were 
tho  epic  poets,  with  Homer  at  their  bead,  whose 
r he  epic  characteristic  tendency,  in  the  eyes  of  Thucy- 
dides,  is  to  exaggerate  the  greatness  or  splendor 
of  things  past — as,  for  instance,  conceding  the  historical 
character  of  the  Trojan  war,  ho  supposes  tbe  strength  of  the 
fleet  to  be  overstated  in  the  Iliad.  Secondly,  there 
were  the  Ionian  prose  writers  whom  he  calls 
41  chroniclers  "  (A»y»y#4*o().  These  writers  are 
directly  known  to  us  only  by  meagre  fragments; 
but  Dionysius  of  Halicarnasaua  has  described  their  general 
characteristics  in  a  manner  which  serve  to  illustrate  the 
differences  indicated  by  Thucydides  between  their  work 
and  his  own.  Their  general  object  was  to  diffuse  a  knowl- 
edge of  legends  preserved  by  oral  tradition,  and  of  written 
documents- usually  lists  of  officials  or  genealogies— pre- 
served in  public  archives;  and  they  published  their  mater- 
ials aa  they  found  them,  without  any  attempt  at  sifting 
fact  from  fable.  Thucydides  describee  their  work  by  the 
word  (wtsUmi,  but  his  own  by  r»yypd>u»,— the  difference 
between  the  terms  answering  to  that  between  compilation 
of  a  somewhat  mechanical  kind  and  historical  composition 
in  a  higher  sense.  The  vice  of  the  "  chroniclers,"  in  hia 
view,  is  that  they  cared  only  for  popularity,  and  took  no 
paina  to  make  their  narratives  trustworthy.  In  contrast 
with  these  predecessors.  Thucydides  has  subjected  his  ma- 
—  teriala  to  the  most  searching  acrntiny.  The  nil- 
K£r,2r  in»"  principle  of  hia  work  has  been  strict  adher- 
Tfmcydldes  ence  to  carefully  verified  facta.  "Astothedeeds 
done  in  the  war,  I  have  not  thought  myself  at 
liberty  to  record  them  on  hearsay  from  the  first  informant 
or  on  arbitrary  conjecture.  My  account  rests  either  on 
personal  knowledge  or  on  the  closest  possible  scrutiny  or 
each  statement  made  by  others.  Tbe  process  of  research 
was  laborious,  because  conflicting  accounts  were  given  by 
those  who  had  witnessed  the  several  events,  as  partiality 


A  period  of  at  least  twenty  years  must  have  elapsed  be- 
tween  the  date  at  which  Herodotus  ceased  to 

indThucv   wr,t0  *ad  twU  **  which  the  Hi8tory  of  Thucy- 
dtdes.     7'  dides  received  its  present  form.  There  can  be  no 
doubt  that  Thucydides  knew  the  History  of 
Herodotus,  and  that  in  some  places  he  alludes  to  it.  The 
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diligence  and  the  honesty  of  Herodotus  are  alike  beyond 
question,  and  would,  we  may  be  sure,  have  been  folly 
recognised  by  Thucydides.  The  work  of  Herodotus  was 
distinct  in  kind  from  that  of  the  Ionian  chroniclers,  sod  was 
of  an  immeasurably  higher  order.  While  they  dealt,  in  s 
bold  fashion,  with  the  annals  of  separate  cities  or  peoples, 
Herodotua  set  the  first  example  of  multifarious  knowledge 
subordinated  to  the  execution  of  a  great  historical  plan, 
and  also  showed  for  the  first  time  that  a  prose  history 
could  have  literary  charm.  But  Thucydides  doubtless 
j  thought  of  Herodotus  aa  having  certain  traits  in  common 
'  with  the  Ionian  chroniclers,  and  as  being  liable,  so  far,  to 
the  same  critioism.  One  such  trait  would  be  the  inade- 
quate sifting  of  evidence  ;  another,  the  mixture  of  a  fabu- 
lous element  with  historical  fact;  and  another,  perhaps,  the 
occasional  aiming  at  rhetorical  effect.  Of  this  last  trait  the 
chief  instances  would  be  those  imaginary  dialogues  or 
speeches  with  which  Herodotus  sometimes  enliven*  hit 
narrative.  This  brings  ua  to  an  important  topic,— the  pur- 
pose with  which  Thucydides  himself  has  admitted  speeches 
into  his  History,  and  the  manner  in  which  tbey  have  beec 
composed. 

The  speeches  constitute  between  a  fourth  and  a  fifth  part 
of  the  History.  If  they  were  eliminated,  an 
admirable  narrative  would  indeed  remain,  J** 
with  a  few  comments,  usually  brief,  on  the  "peecfrei. 
more  striking  characters  and  events.  But  we  should  lots 
all  the  most  vivid  light  on  the  inner  workings  of  the  Greek 

I  political  mind,  on  the  motives  of  the  actors,  and  the  area, 
ments  which  they  used, — in  a  word,  on  the  whole  play  of 
contemporary  feeling  and  opinion.  To  the  speeches  is  due 
in  no  small  measure  tbe  imperishable  intellectual  interest 
of  the  History,  since  it  is  chiefly  by  tbe  speeches  that  the 
facto  of  the  Pcloponnesian  War  are  bo  lit  up  with  keen 

I  thought  as  to  become  illustrations  of  general  laws,  and  to 
acquire  a  permanent  suggestiveness  for  the  student  of  poli- 
tics. When  Herodotus  made  bis  persons  hold  conversations 
or  deliver  speeches,  he  was  following  the  precedent  of  epic 
poetry  ;  his  tone  is  usually  colloquial  rather  than  rhetorical; 
be  is  merely  making  thought  and  motive  vivid  in  the  tray 
natural  to  a  simple  age.  Thucydides  is  the  real  founder  of 
the  tradition  by  which  historians  were  so  long  held  to  be 
warranted  in  introducing  set  speeches  of  their  own  compo- 
sition. His  own  account  of  his  practice  is  given  in  toe 
following  words.  "  As  to  the  speeches  made  on 
the  eve  of  the  war,  or  in  its  course,  I  have  found 
it  difficult  to  retain  a  memory  of  the  precise 
words  which  I  had  heard  spoken  •  and  so  it  was  with  too* 
who  brought  me  reports.  But  I  have  made  the  person* 
say  what  it  seemed  to  me  most  opportune  for  them  to  say  in 
view  of  each  aituation  ;  at  the  same  time  I  have  adhered 
aa  closely  as  possible  to  the  general  sense  of  what  was 
actually  said."  So  far  as  the  language  of  tbe  speeches  is 
concerned,  then,  Thucydides  plainly  avows  that  it  is  mainly 
or  wholly  hia  own.  As  a  general  rule,  there  is  little  attempt 
to  mark  different  styles.  The  case  of  Pericles,  whom 
Thucydides  must  have  repeatedly  heard,  is  probably  sn  ex- 
ception ;  the  Thucydidean  speeches  of  Pericles  offer  several 
examples  of  that  bold  imagery  which  Aristotle  and  Plutarch 
agree  in  ascribing  to  him,  while  the  Funeral  Oration, 
especially,  has  a  certain  majesty  of  rhythm,  •certain  onion 
of  impetuous  movement  with  lofty  graudeur,  which  the 
historian  has  given  to  no  other  speaker.  Such  strongly 
marked  characteristics  aa  the  curt  bluntnes*  of  the  Spartan 
ephor  Sthenelsjdas,  or  the  insolent  vehemence  of  Alcibiadr* 
are  also  indicated.  But  the  dramatic  truth  of  the  speech* 
generally  resides  in  the  matter.not  in  tbe  form. 
In  regard  to  those  speeches  which  were  deliv- 
ered at  Athens  before  his  banishment  in  424, — 
and  seven  such  speeches  are  contained  in  the 
Thucydides  could  rely  either  on  his  own  recollection  or  oo 
the  sources  accessible  to  a  resident  citizen.  In  these  easel 
there  ia  good  reason  to  believe  that  he  has  reproduced  toe 
substance  of  what  was  actually  said.  In  other  cases  be  had 
to  trust  to  more  or  less  imperfect  reports  of  the  "general 
sense ;"  and  in  some  Instances,  no  doubt,  the  speech  repre- 
sents simply  his  own  conception  of  what  it  would  bar* 
been  "  most  opportune  "  to  say.  The  most  evident  of  soch 
instances  occur  in  the  addresses  of  leaders  to  their  troop*, 
The  hiatorian'aaim  in  these  military  harangues  _  _ 
which  are  usually  short,  is  to  bring  out  the™«"^ 
points  of  a  strategical  situation ;  a  modern  ,pW 
writer  would  have  attained  the  object  by  com  men  U  pre- 
fixed or  subjoined  to  his  account  of  the  battle.  The  com- 
parative indifference  of  Thucydides  to  dramatic  verisimili- 
tude in  these  military  orations  is  curiously  shown  by  the 
fact  that  the  speech  of  the  general  on  the  one  aide  ia  some- 
times as  distinctly  a  reply  to  the  speech  of  the  general  on 
the  other  as  if  they  had  been  delivered  in  debate.   We  may 
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Hi  tenor  of  a  speech,  he  preferred 
'  than  to  draw  on  his  own  inven- 
•     tion-   Voltaire  has  described  the  introduction 
of  set  speeches  aa  "a  sort  of  oratorical  false- 
",  which  the  historian  used  to  allow  him- 
"   The  strongest  characteristic  of  Thucy- 
iidcs  it  his  devotion  to  troth,— hia  laborious  persistence  in 
fiction  ;  and  it  is  natural  to  ask  why 
i  of  set  speeches,  with  the  measure  of 
I  which  it  involved,  instead  of  simply  statins;,  in  his 


Is  have  been  prevalent.  The 
the  standpoint  of  a  Greek  in 

TbeGrsek 


It*  eight 
took*. 


™"  mind. 

for  two  elements  in  any  complete  ex[ 
energy.— first,  an  account  of  a  man's  deeds,  then  an  image 
of  his  mind  in  the  report  of  his  words.  The  Homeric 
limes  sre  exhibited  both  in  action  and  in  speech.  Further 
tbe  contemporary  readers  of  Thucydides  were  men  habitu- 
ated lea  civic  life  in  which  public  speech  played  an  all-im- 
portant part.  Every  adult  citizen  of  a  Greek  democracy 
™  »  member  of  the  assembly  which  debated  and  decided 
mat  issues.  The  law-courts,  the  festivals,  the  drama,  the 
market-place  itself,  ministered  to  the  Greek  love  of  ani- 
mated description.  To  a  Greek  of  that  age  a  written  his- 
tory of  political  events  would  have  seemed  strangely 
insipid  if  speech  "  in  the  first  person  "  had  been  absent  from 
it,  especially  if  it  did  oot  offer  some  mirror  of  those  debates 
which  were  inseparably  associated  with  the  central  interests 
■ad  the  decisive  moments  of  political  life.  In  making 
historical  persons  say  what  they  might  have  said,  Thucy- 
dides confined  that  oratorical  license  to  the  purpose  which 
m  it*  best  justification  ;  with  him  it  is  strictly  dramatic, 
to  aid  to  the  complete  presentment  of  action,  by  the  vivid 
expression  of  ideas  and  arguments  which  were  really  cur- 
rent at  the  time.  Among  later  historians  who  continued 
the  practice,  Polybiua,  Sallust,  and  Tacitus  most  resemble 
Thucydides  in  this  particular;  while  in  the  Byzantine 
historians,  as  in  some  moderns  who  followed  classical  pre- 
cedent, the  speeches  were  usually  mere  occasions  for 
rhetorical  display.  Botta's  History  of  Italy  from  1780  to 
1»H  affords  one  of  the  latest  examples  of  the  practice, 
which  was  peculiarly  suited  to  the  Italian  genius. 

nt  division  of  the  History  into  eight  books  is 
one  which  might  well  have  proceeded  from  the 
author  himself,  as  being  a  natural  and  con- 
venient disposition  of  the  contents.  The  first 
book,  after  a  general  introduction,  sets  forth 
the  causes  of  the  Peloponnesian  War.  Tbe  first  nine  years 
sf  the  war  are  contained  in  the  second,  third,  and  fourth 
hooka,— three  years  in  each.  The  fifth  book  contains  the 
tenth  year,  followed  by  tbe  interval  of  the  "insecure 
peace."  Tbe  Sicilian  expedition  fills  the  sixth  and  seventh 
hooka  The  eighth  book  opens  that  last  chapter  of  the 
ttrurgle  which  is  known  as  tbe  "  Decelean"  or  "  Ionian  " 
War,  and  breaks  off  abruptly— in  tbe  middle  of  a  sentence, 
indeed— in  the  year  411.  The  words  in  which  Grote  bids 
farewell,  at  that  point,  to  Thucydides  well  express  what 
every  careful  student  must  feel.  "To  pass  from  Thucy- 
sides  to  the  HttUniea  of  X  en  option  is  a  descent  truly 
mournful;  and  yet,  when  we  look  at  Grecian  history  aa  a 
whole,  we  have  great  reason  to  rejoice  that  even  so  inferior 
s  work  as  the  latter  has  reached  us.  The  historical  pur- 
poses and  conceptions  of  Thucydides,  as  set  forth  by  him- 
self in  his  preface,  are  exalted  and  philosophical  to  a  degree 
altogether  wonderful,  when  we  consider  that  he  bad  no 
pre-existing  models  before  him  from  which  to  derive  them. 
And  the  eight  books  of  hit  work  (in  spite  of  the  unfinished 
condition  of  the  last)  are  not  an  worthy  of  these  large 
promises,  either  in  spirit  or  in  execution." 
The  principal  reason  against  believing  that  the  division 
into  eight  books  was  made  by  Tbncydides  him- 
Ortgin  of  self  is  the  fact  that  a  different  division,  into 
thatdlri-  thirteen  books,  was  also  current  in  antiquity, 
Boo.  as  appears  from  Marcel  1  in  us  {}  58).   It  is  very 

improbable — indeed  hardly  conceivable— that 
this  should  have  been  tbe  esse  if  the  eight-book  division 
had  come  down  from  the  band  of  the  author.  We  may 
infer,  then,  that  the  division  of  the  work  into  eight  books 
wss  introduced  at  Alexandria,— perhaps  in  the  3d  or  24 
oratory  B.C.  That  division  wss  already  familiar  to  the 
grammarians  of  tbe  Augustan  age.  Dionyaius  of  Halicar- 
who  recognises  it.  has  also  another  mode  of  indicat- 


Ullrich  has  maintained  with  much  acoteness  that  Thu. 


cydides  composed  the  first  three  books  and 
about  half  of  book  iv.  in  tbe  years  421-413, 
and  the  rest  of  the  work  after  404.  His  gene- 
ral ground  is  the  existence  iu  i.-iv.  of 
which  seem  to  Imply  i 
has  fully  examined  tbe 
rived  at  the  following 
first  rough  draft  of  the 
been  sketched  by  Thucydides 
History,  from  the  first  book  o 
its  present  " 
some 


Order  ol 
com  posi- 
tion. 


Classen 
has  ar- 
tbat  a 


of  later  eveuts. 

rVsTi 

.  was  worked  up  into 
only  after  404.   This  view  is  confirmed  by 
in  the  earliest  books,  which 


lag  portions  of  the  work,  vis.,  by  $tichomttria,  or  the  num- 
ber of  lines  which  they  contained.  Thus,  in  the  MS.  which 
he  used,  the  first  87  cbspters  of  book  I.  contained  about 
2000  lines  (equivalent  to  sbout  1700  lines  in  Bekkers 
■  Bvo  text). 


imply  that  the  writer  slready 
the  final  issue,  of  the  war.  We 
Thucydides  may  have  enjoyed  some  six  or 
leisure.  Several  peculiarities  of  expression  or  statement  in 
book  viii.  suggest  that  it  had  not  yet  received  tbe  author's 
final  revision  at  the  time  when  death  broke  off  the  work.' 
The  absence  of  speeches  from  tbe  eighth  book  has  also  been 
remarked.  But  it  ahould  be  observed  that  much  of  the 
eighth  book  is  occupied  with  negotiations,  either  clandes- 
tine or  indecisive,  or  both.  Its  narrative  hardly  j 
any  moment  which  required  such  dramatic  emp 
the  speeches  usually  Impart.  The  mere  mi 
by  which  Alcibiades  ana  Chalcideus  prevailed  on  1 
to  revolt  certainly  did  not  claim  such  treatment. 

The  division  of  the  war  by  summers  and  winters  («srs 
0ip*  *«<  xri/a3>>«) — the  end  of  the  winter  being 
considered  ss  the  end  of  the  year — is  perhsps  Mode  of 
the  only  one  which  Thucydides  himself  used,  reckoning 
for  there  is  no  indication  that  he  made  any  time, 
division  of  the  History  into  books.  His  "  sum- 
mer" includes  spring  and  autumn,  and  extends,  generally 
speaking,  from  March  or  the  beginning  of  April  to  the  end 
of  October.  His  "winter"— November  to  February  in- 
clusive— means  practically  the  period  during  which  mili- 
tary operations,  by  land  and  sua.  are  wholly  or  partly 
suspended.  When  he  speaks  of  "summer"  and  "winter" 
aa  answering  respectively  to  "  half"  the  year  (v.  20.  3),  the 
phrase  is  not  to  be  pressed  :  it  means  merely  that  he  di- 
vides his  year  into  these  two  part*.  The  mode  of  reckon- 
ing is  essentially  a  rough  one,  and  is  not  to  be  viewed  as 
if  the  commencement  of  summer  or  of  winter  could  be 
precisely  fixed  to  constant  dates.  For  chronology,  besides 
the  festivals,  he  uses  the  Athenian  list  of  archons,  the 
Spartan  list  of  ephora,  and  the  Argive  list  of  priestesses  of 
Hera. 

There  is  no  reference  to  the  History  of  Thucydides  in 
the  extant  Greek  writers  of  the  4th  century  b.c.  ;  but 
Lncian  has  preserved  a  tradition  of  the  enthusiasm  with 
which  it  was  studied  by  Demosthenes.  The  great  orator 
is  said  to  have  copied  it  out  eight  times,  or  even  to  have 
learned  it  by  heart.  It  is  at  least  beyond  doubt  that  the 
study  of  Thucydides  contributed  a  very  powerful  iufiuence 
to  the  style  of  Demosthenes,  though  that  influence  rather 
passed  into  the  spirit  of  his  oratory  than  showed  itself  in 
any  marked  resemblances  of  form.  The  Alexandrian  critics 
acknowledged  Thucydides  as  a  great  master  of  Attic. 
Sal  lust,  Cornelius  Nepos,  Cicero,  and  Quintilisn  are  among 
the  Roman  writers  whose  admiration  for  him  can  be  traced 
in  their  work,  or  has  been  expressly  recorded.  The  most 
elaborate  ancient  criticiam  on  the  diction  and  composition 
of  Thucydides  is  contained  in  three  essays  by  Dionyaius  of 
Halicarnassus. 

Among  the  best  MR8.  of  Thucydides.  the  Codex  Vaticanua  12* 
(11th  cent.)  represents*  recension  made  In  the  Alex- 
andrian or  Roman  age.  In  the  first  six  books  the 
number  of  paassges  In  which  the  Vaticanua  alone  hi 
a  true  reading  Is  comparatively  small :  In  book  vll.  It  la  some 
whst  larger  :  In  book  vill.  It  la  so  large  that  here  the  Vaticanua, 
as  compared  with  the  other  MSS..  acquires  the  character  of  a  re- 
vised text.  Other  Important  MS8.  are  the  Palatlnua  352  tilth 
cent):  the  Cssselsnus  (1252  ».n.);  the  Auguatanua  Monacensls 
480  (1901  a.o.V  A  collation.  In  books  L  UT,  of  two  Cambrtrlire 
1188.  of  tbe  1Mb  century  (Nn.  3.  is,  Kk.  6. 19)  has  been  published 
by  Shllleto  Several  Parisian  Si 38.  (II.  C.  A  F.I.  and  a  Venetian 
M8  (V.)  collated  by  Arnold,  also  deserve  mention.  The  Airline 
edition  wss  published  in  1502.  It  wss  formerly  supposed  that 
there  had  been  two  Juntine  editions.  Hhllleto,  In  the  "Notice" 
prefixed  to  book  1.,  first  pointed  out  that  the  only  Juntine  edition 
wss  thst  of  1620.  and  that  the  belief  In  an  earlier  Juntine, of  IMS, 
aruee  merely  from  the  accidental  omission  of  the  word  ricrnmo 
In  the  latin  version  of  the  Imprint 

Of  recent  editions,  the  most  generally  useful  is  Classen's,  In  the 
Weidmann  aeries  (Berlin,  lf«2-78);  each  book  can  be  obtained 
separately.  Arnold's  edition  (lstft-M)  contains  much  that  i»  still 
valuable.  For  books  Land  H.Bhllleto's edition  (1872-76)  furnishes 
a  commentary  which,  though  not  full,  deal*  admirably  with 
many  difficult  points.  Among  other  Important  editions,  it  is 
enough  to  nsme  those  of  Doker,  Bekker.  Ooeller,  Poppn,  snd 
K  Niger.  Betant's  lexicon  to  Thucydides  (2  vols.,  Geneva.  1*13)  la 
well  executed.  Jowetts  translation  (Oxford,  18*3)  1*  supple- 
mented by  a  volnme  of  notes.  Dale's  version  (Bonn)  also  de- 
for  its  fidelity,  ss  Crawley's  (London.  1876)  for  its 
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THUGS-THUGUT. 


Speech**  of 


(London.  1800)  oonuin*  an  e*»ay  on  "The 
Tbucydlde*."  pp.  266-323,  which  h*a  been  translated 
i.^TheJxnt^c^ue  to  Th^cydMe*^blb^gi»phjr  U  to 


THUGS.  That  the  Sanskrit  root  sthag  (Pali,  fhak), 
"to  cover,"  "to  conceal,"  was  mainly  applied  to 
fraudulent  concealment,  appears  from  the  noun  ithaga. 


"a  cheat,"  which  has  retained  this  signification  in 
the  modern  vernaculars,  in  all  of  which  it  has  as- 
sumed the  form  {hag  (commonly  written  thug), 
with  a  specifio  meaning.  The  Thugs  were  a  well- 
organised  confederacy  of  professional  assassins,  who 
in  gangs  of  from  10  to  200  travelled  in  various 
guises  through  India,  wormed  themselves  into  the 
confidence  of  wayfarers  of  the  wealthier  class,  and. 
when  a  favorable  opportunity  occurred,  strangled 
them  by  throwing  a  handkerchief  or  noose  round 
their  necks,  and  tnen  plundered  and  buried  them. 
All  this  was  done  according  to  certain  ancient  and 
rigidly  prescribed  forms  and  after  the  performance 
of  special  religious  rites,  in  which  the  consecra- 
tion of  the  pick-axe  and  the  sacrifice  of  sugar  formed 
a  prominent  part.  From  their  using  the  noose  as 
an  instrument  of  murder  they  were  also  frequently 
called  Ph/insigdrs,  or  "noose-operators."  Though 
they  themselves  trace  their  origin  to  seven  Moham- 
medan tribes,  Hindus  appear  to  have  been  associated 
with  them  at  an  early  period ;  at  anv  rate,  their  relig- 
ious creed  and  practices  as  staunch  worshippers  of 
Devi  (Kali,  Durga),  the  Hindu  goddess  of  destruction, 
had  certainly  no  flavor  of  Islam  in  them.  Assassina- 
tion for  gain  was  with  them  a  religious  duty,  and  was 
considered  a  holy  and  honorable  profession.  Thev  had, 
in  fact,  no  idea  of  doing  wrong,  and  their  moral  feel- 
ings did  not  come  into  play.  The  will  of  the  goddess 
by  whose  command  and  in  whose  honor  they  followed 
their  calling  was  revealed  to  them  through  a  very  com- 
plicated system  of  omens.  In  obedience  to  these  t  hey 
often  travelled  hundreds  of  miles  in  company  with,  or  in 
the  wake  of,  their  intended  victims  before  a  safe  oppor- 
tunity presented  itself  for  executing  their  design :  and, 
when  the  deed  was  done,  rites  were  performed  in  honor 
of  that  tutelary  deity,  and  a  goodly  portion  of  the  spoil 
was  set  anart  for  her.  The  fraternity  possessed  also  a 
jargon  of  their  own  (Ram&sf ),  as  well  as  certain  signs 
by  which  its  members  recognised  each  other  in  the  re- 
motest parts  of  India.  Even  those  who  from  age  or 
infirmities  could  no  longer  take  an  active  part  in  the 
operations  continued  to  aid  the  cause  as  watchers, 
spies,  or  dressers  of  food.  It  was  owing  to  their  thor- 
ough organization,  the  secrecy  and  security  with  which 
they  went  to  work,  but  chiefly  to  the  religious  garb  in 
which  they  shrouded  their  murders,  that  they  could, 
unmolested  by  Hindu  or  Mohammedan  rulers,  recog- 
nited  as  a  regular  profession  and  paying  taxes  as  such, 
continue  for  centuries  to  practice  their  craft  Both 
the  fractions  into  which  they  were  divided  by  the  Ner- 
budda  river  laid  claim  to  antiquity :  while  the  northern, 
however,  did  not  trace  their  origin  farther  back  than 
the  period  of  the  early  Mohammedan  kings  of  Delhi, 
the  southern  fraction  not  only  claimed  an  earlier  and 
purer  descent,  but  adhered  also  with  greater  strictness 
to  the  rules  of  their  profession. 

The  earliest  authenticated  mention  of  the  Thugs  is 
found  in  the  following  passage  of  Zfau-d  dfn  Barnf's 
History  of  Firoz  Shdh  (written  about  1356) :  "In  the 
reign  of  that  sultan."  that  is,  about  1290,  "some 
Thugs  were  taken  in  Delhi,  and  a  man  belonging  to 
that  fraternity  was  the  means  of  about  a  thousand 
being  captured.  But  not  one  of  these  did  the  sultan 
have  killed.  He  gave  orders  for  them  to  be  put  into 
boats  and  to  be  conveyed  into  the  lower  country,  to  the 
neighborhood  of  Lakhnautf,  where  they  were  to  be  set 
free.  The  Thugs  would  thus  have  to  dwell  about 
Lakhnautf,  and  would  not  trouble  tho  neighborhood 
of  Delhi  any  more"  (Sir  H.  M.  Elliot's  History  nf 
India,  vol.  lii.  p.  141).  The  first  European  travellers 
who  speak  of  them  without  mentioning  their 


Thevenot  (1665)  and  Fryer  (1673).  Though  instance*! 
of  Thuggee  had  been  known  to  the  English  rulers  in 
India  for  many  years,  and  sporadic  efforts  had  been 
made  by  them  towards  the  extinction  of  the  gangs,  it 
was  not  till  Lord  W.  Bentinck  (1828-35)  took  vigorous 
steps  in  this  matter  that  the  system  was  gradually  un- 
masked, and  finally  all  but  stomped  out.  His  chief 
agent,  Captain  (afterwards  Sir  Wflliam)  Sleeman,  witli 
several  competent  assistants,  and  the  co-operation  of 
a  number  oi  native  states,  succeeded  in  completely 
grappling  with  the  evil,  so  that  up  to  October,  1835, 
no  fewer  than  1562  Thugs  had  been  committed,  of 
which  number  382  were  hanged  and  986  transported 
or  imprisoned  for  life.  It  is  true  that,  according  to  the 
Thxigget  and  Dacmty  Report  for  1879,  the  number  of 
registered  Punjabi  and  Hindustani  Thugs  then  still 
amounted  to  344.  But  all  of  these  had  already  been 
registered  as  such  before  1852.  It  may,  therefore, 
fairly  be  assumed  that  none  are  alive  now,  and  that 
the  whole  fraternity  may  be  considered  as  extinct. 

Fall  particulars  concerning  the  system  of  Thuggee  are 
given  by  Dr.  Sherwood,  "On  the  Murderers  called  Phinai- 
girs,"  and  J.  Shakeapear,  "  Observations  regarding  Brad- 
heks  and  Tbegs"  (both  treatises  in  vol.  xiii.,  1820,  of  the 
Asiatic  Researches) ;  [W.  N.  Sleeman],  Ramateeana,  or  «  I'o- 
eabulary  of  the  language  uxerf  fry  the  Thug*,  with  an  Introduriiom 
and  Appendix,  Calcutta,  1838 ;  the  Edinburgh  Review  for  Jan.. 
1837 ;  fjE.  Thornton],  Illustration!  of  the  History  and  Practice* 
of  the  Thugs.  London,  1837 ;  Meadows  Taylor,  Confessions  of 
a  Thug,  London,  1839  ;  Major  Sleeman.  Report  on  the  Depre- 
dations committed  by  the  Thug  Gangs,  Calcutta,  1840;  J.  Hut- 
ton,  Popular  Account  of  the  Thugs  and  Daeoits,  Ixiudon,  1857  ; 
Yule  and  BanicU.  Glossary  of  Anglo-Indian  CUloquial  Words 
and  Phrases,  London,  1886,  p.  696  sg.  (a.  a.) 

THUGUT,  Franz  Maria  von  (1734-1818),  foreign 
minister  of  Austria,  was  born  of  humble  parentage  at 
Linz  in  1734,  placed  in  the  Government  school  of  Ori- 
ental studies  in  1752,  and  sent  to  Constantinople  as  an 
interpreter  in  1757.  At  Constantinople  he  rose  1'rora 
post  to  post  in  the  embassy,  until  in  1771  he  became 
internunciu8  or  ambassador.  In  1776,  after  the  war 
between  Russia  and  Turkey,  he  obtained  from  the  latter 
power  the  cession  of  the  province  of  Bukowina  to 
Austria.  After  thus  crowning  his  long  service  in  the 
East  and  gaining  the  confidence  of  Maria  Theresa,  b« 
was  sent  by  her  without  the  knowledge  of  her  son. 
the  emperor  Joseph,  to  Berlin,  to  avert  by  a  peaceful 
settlement  with  Frederick  the  Great  the  threatened 
Bavarian  war.  In  1790  he  was  employed  in  the 
tint  ions  of  Sistova,  and  his  next  mission  was  to  1 
where  he  entered  into  close  relations  with  Mirabeau  as 
the  friend  of  Marie  Antoinette.  On  the  invasion  of 
France  by  the  allied  armies  in  1792,  Thugut  was  sent 
to  the  scene  of  operations.  It  is  well  known  that  Kan- 
nitz,  the  veteran  minister  of  Austria,  condemned  the 
terms  of  the  alliance  with  Prussia,  as  securing  to  Prussia 
the  annexation  of  a  great  part  of  Poland,  while  only 
holding  out  to  Austria  an  uncertain  prospect  of  acquir- 
ing its  equivalent  in  Bavaria.  Thugut.  a  politician  of 
the  same  school,  viewed  the  new  alliance  with  even 
greater  hatred.  After  the  failure  of  the  campaign  of 
1792  he  formed  the  deliberate  opinion  that  persona 
around  the  duke  of  Brunswick  had  been  bribed  by  the 
French,  and  that  the  retreat  had  been  ordered  in  con- 
sequence. A  few  months  later  the  anticipations  of 
Kauoitz  were  realized.  Prussia  seised  western  Poland, 
while  Austria  remained  as  far  as  ever  from  gaining  Ba- 
varia. The  emperor  Francis  now  dismissed  the  minis- 
ters responsible  for  the  Prussian  alliance,  and  called 
Thugut  to  power.  From  this  critical  moment  the  alli- 
ance was  doomed,  and  the  allied  commanders  thwarted 
rather  than  assisted  one  another's  operations  on  the 
eastern  frontier  of  France.  On  the  other  hand,  Thugut 
drew  nearer  to  Russia,  and  negotiated  at  St.  Peters- 
burg for  the  seisnre  of  Venice  by  Anstria.  With  Eng- 
land he  desired  to  stand  on  a  good  footing ;  but,  while 
Pitt's  object  was  the  overthrow  of  the  revolutionary 
Government,  Thugut' 8  was  simply  the  acquisition  of 
territory  for  Austria.    This  discrepancy  of  aim  led  to 
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rv>  ults  exasperating  to  the  English  ministry,  such  as  the 
fall  of  Toulon,  to  which  Thugut  neglected  to  Bend  the 
troops  which  he  had  promised.    The  evacuation  of  Bel- 


tiie  coalition,  Thugut  obtained  financial  help  from 
Kngland,  gained  from  Russia  a  large  share  of  Poland 
in  the  last  partition,  and  prepared  to  carry  on  the  war 
against  France  with  the  utmost  energy.  The  campaign 
of  the  archduke  Charles  in  1796  drove  the  French 
fr<>m  the  east  of  the  Rhine,  and  Bonaparte,  who  had 
»>:»quered  northern  Italy  up  to  Mantua,  narrowly 
escaped  destruction  before  this  fortress.  But  for  the 
genius  of  the  French  commander  and  the  wretched 
character  of  the  Austrian  generals  and  officers,  the 
immense  efforts  made  by  Thugut  at  this  time  would 
have  turned  the  tide  of  the  war.  Defeat  after  defeat 
seemed  to  make  no  impression  upon  his  "world- 
desolating  obstinancy  ; "  and,  even  when  Bonaparte 
had  advanced  to  within  eighty  miles  of  Vienna,  it  is 
stated  that  the  empress  had  to  throw  herself  at  her 
husband's  feet  when  in  conference  with  his  minister, 
in  order  to  overcome  the  resistance  of  the  latter  to  an 
armistice.  The  subsequent  peace  of  Campo  Formio 
was  hotly  condemned  by  Thugut,  who  tendered  his 
resignation.  Then  followed  the  congress  of  Rastadt 
and  the  murder  of  the  French  envoys,  long  attributed, 
Ut  without  any  real  ground,  to  Thugut  himself.  War 
was  renewed  ;  the  French  were  driven  out  of  Italy  by 
Austrian  armies  assisted  by  Suwaroff ;  and  it  was  de- 
termined that  the  allies  should  conquer  Switzerland, 
and  so  invade  France  where  the  frontier  is  most  open. 
Thugut,  now  at  the  height  of  his  power,  and  far  more 
anxious  to  recover  Belgium  than  to  overthrow  the 
republic,  took  the  fatal  step  of  withdrawing  a  great 
part  of  the  Austrian  forces  from  Switzerland  at  the 
very  moment  when  the  Russians  were  entering  it. 
The  result  was  the  destruction  of  the  Russians  by 
Massena  and  the  total  failure  of  the  campaign,  fol- 
lowed by  the  secession  of  Russia  from  the  coalition. 
Still  full  of  designs  for  annexation  in  Italy,  Thugut 
continued  the  war  with  the  help  of  England.  On  the 
very  day  when  he  renewed  his  engagements  with  Eng- 
land the  news  arrived  of  the  battle  of  Marengo,  which 
at  one  blow  made  an  end  of  all  that  Austria  had  won 
in  Italy  in  the  preceding  year.  Nothing  daunted, 
Thugut  continued,  during  the  armistice  which  followed, 
his  preparation  for  the  struggle  with  Moreau  in  the 
valley  of  the  Danube ;  and,  vt  he  could  have  inspired 
his  master  with  his  own  resolute  spirit,  the  result  of 
the  war  might  have  been  different  But,  while  Thu- 
gut was  actually  receiving  the  British  subsidies,  the 
emperor,  without  the  knowledge  of  his  minister,  sur- 
rendered the  fortresses  of  ifim  and  Ingolstadt  to 
Moreau,  in  return  for  an  extension  of  the  armistice. 
Thugut's  passionate  indignation  on  learning  of  this 
miserable  act  is  impressively  described  in  Lord  Minto's 
despatches  from  Vienna.  He  withdrew  from  office; 
but  Lord  Minto's  protests  compelled  the  emperor 
anin  to  place  in  his  hands  the  direction  of  affairs, 
which  he  held  until  the  battle  of  Hohenlinden  made 
all  further  resistance  impossible.  He  was  then,  in 
deference  to  French  influence,  banished  from  Vienna, 
and  never  resumed  office.  In  his  retirement  he  was 
occasionally  consulted,  as  after  the  battle  of  Wagram 
in  1809,  when  he  recommended  the  emperor  to  make 
peace  at  any  cost,  stating  that  the  existence  of  the 
Austrian  monarchy  was  at  stake  and  that  the  dissolu- 
tion of  Napoleon's  empire  was  not  far  off.  After  the 
overthrow  of  Napoleon,  he  returned  to  the  capital, 
where  he  died  May  29,  1818.  Thugut  possessed 
many  of  the  qualities  of  a  great  man, — indomitable 
courage,  calmness  in  danger,  devotion  to  public  in- 
terests, enormous  industry :  but  all  this  was  spoilt  by 
the  persistent  disregard  of  obligations  towards  allies 
in  the  greedy  pursuit  of  Austria's  own  aggrandize- 
ment, and  by  the  intriguing  spirit  inseparable  from 


thispolicy.  The  materials  for  forming  a  fair  estimate 
of  Thugut's  conduct  of  affairs  from  1793  to  1801  have 
but  recently  been  given  to  the  world.  Of  his  private 
life  next  to  nothing  is  known. 

THULE  was  the  name  given  by  Greek  and  Roman 
geographers  to  a  land  situated  to  the  north  of  Britain, 
which  they  believed  to  be  the  most  northerly  portion 
of  Europe,  or  indeed  of  the  known  world.  The  first 
writer  who  mentioned  the  name  was  Pytheas  of  Mas- 
silia,  whose  statements  concerning  it  have  been  already 
given  under  the  heading  Pytheas.  But  it  is  impos- 
sible for  us  to  determine  with  certainty  what  those 
statements,  which  have  only  been  transmitted  to  us  at 
second  or  third  hand,  really  were,  and  still  more  so 
what  was  their  real  signification.  It  is  almost  certain 
that  Pytheas  did  not  himself  profess  to  have  visited 
Thule,  but  had  only  vaguely  heard  of  its  existence,  as 
a  land  of  unknown  extent,  situated,  according  to  the 
information  be  had  received,  six  days'  voyage  to  the 
north  of  Britain.  This  account  was  adopted  by  Era- 
tosthenes (though  rejected  by  Polybius  and  Strabo). 
and  accordingly  this  unknown  land  became  a  cardinal 
point  in  the  systems  of  many  ancient  geographers,  as 
the  northern  limit  of  the  Known  world.  Nothing 
more  was  learnt  concerning  it  until  the  Romans  under 
Agricola  (about  84  A.P.)  accomplished  the  circumnavi- 
gation of  the  northern  point  of  Britain,  and  not  only 
visited,  but  according  to  Tacitus,  Bubdued,  the  Orcadea 
or  Orkney  Islands.  On  this  occasion,  the  historian 
tells  us,  they  caught  sight  also  of  Thule,1  which  in 
this  instance  could  only  mean  the  group  of  the  Shet- 
land Islands.  No  further  account  of  this  mysterious 
land  is  found  in  any  ancient  author,  except  vague 
statements,  derived  from  Pytheas,  but  mostly  in  an 
inaccurate  and  distorted  form,  concerning  its  position 
and  the  astronomical  phenomena  resulting  from  this 
cause.  It  is  probable  that  what  Pytheas  really  re- 
ported was  that  at  the  summer  solstice  the  days  were 
twenty-four  hours  in  length,  and  conversely  at  the 
winter  solstice  the  nights  were  of  equal  duration,  a 
statement  which  would  indicate  the  notion  of  its  posi- 
tion in  about  60°  N.  lat,  or  under  what  we  now  call 
the  Arctic  Circle.  The  skill  of  Pytheas  as  an  as- 
tronomer would  have  been  quite  sufficient  to  lead  him 
to  the^ conclusion  that  this  would  be  the  case  at  some 
point  in  proceeding  northwards,  and  the  rapid  changes 
in  this  respect  that  would  be  reported  to  him  by  any 
navigators  that  had  really  followed  the  shores  of 
Britain  to  any  considerable  extent  in  that  direction 
would  confirm  him  in  the  correctness  of  his  views. 
He  had,  too,  a  very  exaggerated  notion  of  the  extent 
of  Britain  (see  Pythkas),  and  hence  he  would  be  led 
to  place  an  island  which  was  six  days'  voyage  to  the 
north  of  it  much  nearer  to  the  Arctic  Circle  than  its 
true  position 

The  statement  of  Pytheas  on  this  point  appears  to  have 
obtained  almost  universal  belief  until  the  time  of  Marions 
of  Tyre  and  his  successor  Ptolemy,  who  were  led— appar- 
ently from  their  knowledge  that  the  group  of  islands  to 
which  the  name  of  Thule  had  been  applied  by  the  Romans 
was  really  not  very  far  distant  from  the  Orcades— to  bring 
down  its  position  considerably  more  to  the  south,  so  that 


as 

Ui 

carded  by  many  modern  writers,  who  have  gone  back  to 
the  statements  of  Pytheas  concerning  the  length  of  the 
day,  and  have  in  consequence  insisted  upon  placing  Thule 
within  the  Arctic  Circle,  and  have  thus  been  led  to  identify 
it  with  Iceland.  The  improbability  of  such  an  hypothesis, 
when  wo  consider  the  state  of  ancient  navigation,  is  in 
itself  a  sufficient  refutation,  and  there  appears  no  reason- 
able doubt  that  the  Thule  of  Pytheas,  like  that  of  the 


Romans  and  of  Ptolemy,  was  merely  an  exaggerated  and 
somewhat  erroneous  conception  of  the  large  group  of  the 
Shetland  Islands,  of  which  the  principal,  called  Mainland, 
is  in  fact  so  predominant  that  the  whole  may  well  have 
been  considered  as  one  largo  bland  rather  than  a  scattered 
group  like  the  Orkneys.    If  we  might  trust  to  the  accuracy 

'  "  Dfepecta  est  el  Thule,"  Tae..  Agrie..  c.  10. 
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of  Strata's  quotation  (ii.  5,  p.  114),  that  Pytheas  called 
Thule  "the  moat  northerly  of  the  British  Island*,"  this 
would  be  decisive  on  the  point;  bat  unfortunately  the 
verbal  accuracy  of  such  references  by  ancient  writers  can 
seldom  be  relied  on,  and  8trabo  had  evidently  never  seen 
Pytheas's  original  work. 

It  appears,  however,  to  be  certain  that  Iceland  was  really 
visited  by  some  Irish  monks  long  before  its  discovery  by 
the  Northmen,  and  ia  described  under  the  name  of  Tbule 
by  a  writer  named  Dicuil,  himself  an  Irish  monk,  who 
wrote  in  the  first  half  of  the  9th  century,  in  such  a  manner 
as  to  leave  no  doubt  that  his  statements  really  refer  to  that 
extensive  but  remote  island.  See  Letrouue,  Recherche*  mr 
Dicuil,  Paris,  1814. 

THUMMEL,  Moritz  August  von  (1738-1817), 
German  writer  in  prose  and  verse,  one  of  the  imitators 
ofWieland(seevol.  x.  p.  483).  was  born  May  27,  1738, 
in  the  neighborhood  of  Leipsic,  was  educated  at 
Roesleben  and  the  university  of  Leinsic,  and  from  1761 
till  1783  held  various  offices  in  the  ducal  court  of  Saxe- 
Coburg.  He  died  at  Coburg  on  October  26,  1817. 
He  wrote  a  comic  prose  epic,  Wilhelmine,  oder  <fer 
vrrmiUdte  Pedant  (1764):  Die  Inoculation  der  Lithe 
(1771),  a  taJe  in  verse ;  Rate  in  die  mittaglichen  Pro- 
vinzen  von  Frankreich  (1791-1805),  a  romance  in  10 
vols. ;  and  Der  heilige  Kilian,  oder  da*  Licbespaar 
(1818).  An  edi  tion  of  his  workB  was  published  at 
Leipsic  in  8  vols,  in  1854-55. 

TH  UN  BERG,  Carl  Peter  (1743-1828),  an  emi- 
nent traveller,  and  one  of  the  most  distinguished 
botanists  of  the  school  of  Linnaeus,  was  born  in  1743. 
He  became  a  pupil  of  Linnaeus  at  the  university  of 
Upsala,  where  he  graduated  in  medicine  in  1770. 
Obtaining  a  travelling  scholarship,  he  visited  Holland, 
whence  he  embarked  on  a  voyage  of  exploration  to 
Java,  in  quest  of  vegetable  treasures.  He  sailed  as 
far  as  the  Cape  of  Good  Hope  in  1771,  and  three 
years  afterwards  went  to  Japan,  remaining  five  years, 
engaged  in  making  collections  of  plants,  and  in  observ- 
ing the  habits,  manners,  and  language  of  the  people. 
On  his  return  in  1779  be  visited  England,  and  made 
the  acquaintance  of  Sir  Joseph  Banks.  In  1777  he 
was  made  demonstrator  of  botany  at  Upsala.  and  he 
succeeded  Linnaeus  as  professor  of  botany  in  1784. 
Thunberg  published  in  1784  his  Flora  Japonica ;  in 
1788  he  began  topublish  his  travels.  He  completed 
his  Prodromu*  Plantarum  in  1800,  in  1805  his  /cones 
Plant  arum,  and  in  1813  his  Flora  Capcnsi*.  Thun- 
berg published  numerous  memoirs  in  the  Transaction* 
of  many  Swedish  and  foreign  scientific  societies,  of 
sixty-six  of  which  he  was  an  honorary  member.  He 
died  in  1828. 

THUNDERSTORM.  All  the  more  ordinary  phe- 
nomena of  thunderstorms  had,  about  1750,  been  con- 
clusively traced  to  electrical  charges  and  discharges 
(Electricity,  vol.  viii.  p.  7),  so  that  they  could  easily 
be  reproduced  on  a  small  scale  in  the  laboratory.  To 
the  article  cited  we  therefore  refer  for  their  explana- 
tion. Some  of  the  laws  of  relative  frequency  of  thun- 
derstorms, in  different  places  at  the  same  season  or  in 
the  same  place  at  different  seasons,  will  be  found  in 
Meteorolooy  (vol.  xvi.  p.  133  »q.).  A  discussion  of 
the  cause  of  thunder,  ana  of  the  circumstances  which 
give  rise  to  a  crash,  a  roll,  or  a  peal  of  thunder  is  given 
under  Acoustics  (vol.  i.  p.  100).  In  what  follows, 
therefore,  the  rarer  phenomena  of  thunderstorms,  and 
the  possible  sources  of  the  atmospheric  electricity, 
will  be  the  chief  points  treated. 

There  can  be  little  doubt  that  atmospheric  electricity, 
at  least  in  the  great  developments  which  characterise 
a  thunderstorm,  is  due  in  some  way  to  water.  Before 
a  great  thunderstorm  the  lower  air  is  usually  at  an  ab- 
normally high  temperature,  and  fully  saturated  with 
water  vapor,  so  that  it  is  in  a  thoroughly  unstable  con- 
dition. Immense  cloud  masses,  often  miles  in  vertical 
thickness,  which  produce  almost  midnight  darkness  by 
day  in  the  region  of  the  storm,  and  which  appear, 
when  seen  from  a  distance,  as  if  boiling  upwards,  are 
always  a  notable  feature  of 


These  are  usually  accompanied  by  torrents  of  rain,  or 
by  violent  hail-showers.  And  it  is  commonly  observed 
that  each  flash  of  lightning  is  followed,  after  a  brief 
interval,  by  a  sudden  but  temporary  increase  in  the 
rate  of  rainfall.  At  what  stage  of  its  transformations 
the  electrification  is  developed  by  water-substance  is, 
as  yet,  only  guessed  at,— though  it  seems  most  reason- 
able to  conclude  that  it  is  anterior  to  the  formation  of 
cloud,  t.  e. ,  to  the  condensation  of  vapor.  And,  though 
the  idea  was  at  one  time  very  generally  held  and  still 
has  many  upholders,  it  seems  unlikely  to  be  the  direct 
result  of  evaporation.  For,  were  it  due  directly  either 
to  evaporation  or  to  condensation,  it  is  almost  impos- 
sible to  doubt  that  proof  would  long  since  have  been 
furnished  by  careful  experiment,  even  if  made  on  a 
scale  so  limited  as  that  afforded  by  our  laboratories. 
No  trace  of  electrical  effect  has  been  found  to  attend 
the  precipitation  of  moisture  ;  and  the  electrical  effect*, 
sometimes  considerable,  which  have  been  found  asso- 
ciated with  evaporation  have  always  been  accompanied 
by  relatively  violent  physical  and  mechanical  a 
which  are  not  observed  iu  conjunction  with  i 
pheric  electricity.    It  has  been  suggested  by 

"a  thund< 


authorities  that  the  electricity  of  a  thunderstorm  a 
developed  during  the  formation  of  hail,  by  others  that 
it  is  due  to  the  molecular  actions  which  accompany  the 
diminution  of  total  surface  when  two  or  more  drops  of 
water  coalesce  into  a  single  one.  It  has  been  ascribed 
to  the  friction  of  moist  against  dry  air,  and  to  the  dust- 
particles  which  appear  to  be  necessary  for  the  conden- 
sation of  vapor.  Again,  it  has  been  suggested  that 
it  may  be  a  mere  phenomenon  of  contact  electricity, 
due  to  the  impact  of  uncondensed  vapor  particles  oo 
particles  of  air.  It  is  almost  unnecessary  to  observe 
that,  whatever  hypothesis  we  adopt,  some  explanation 
must  be  given  ot  two  important  points:  (1)  What 
becomes  of  the  electricity  equal  and  opposite  to  that 
in  each  drop,  which  must  be  produced  simultaneously 
with  it?  (2)  By  what  means  is  the  attraction  between 
the  drops  and  the  recipient  of  the  opposite  charge  of 
electricity  overcome  so  that  the  drops  may  be  enabled 
to  part  with  their  charge?  It  is  to  be  presumed  that 
gravity  satisfies  the  second  of  these  questions.  As  to 
the  first,  it  seems  to  necessitate  the  presence  of  some- 
thing besides  water,  in  order  that  the  electric  separa- 
tion may  be;  commenced,  and  thus  appears  to  be  fatal 
to  the  capillary  theory  indicated  above.  Whatever  be 
the  true  source  of  the  charge,  it  is  easy  to  see,  by 
known  properties  of  electricity,  that  even  an  exceed- 
ingly small  charge  on  each  vapor  particle  would  lead  to 
a  very  high  potential  as  soon  as  a  visible  drop  is  formed, 
and  that  as  a  drop  increases  in  size  its  potential  is  pro- 
portional to  its  surface.  That  drops  of  rain  are  often 
individually  electrified  to  a  very  high  potential  it 
proved  by  the  frequent  occurrence  of  "luminous rain," 
when  the  ground  is  feebly  lit  up  by  the  multitude  of 
tiny  sparks  given  out  by  the  drops  as  they  come  near 
it  The  flakes  of  falling  snow,  also,  are  often  strongly 
electrified,  so  that  smart  sparks  have  been  drawn  from 
an  umbrella  on  which  the  snow  was  falling.  But  the 
law  of  electric  repulsion  shows  us  at  once  that,  as  soon 
as  the  drops  in  a  cloud  are  sufficiently  electrified,  at 
least  the  greater  part  of  their  charge  must  pass  to  the 
boundary  of  the  cloud.  When  this  occurs,  the  nature 
of  the  further  behavior  of  the  charge  presents  oo 
difficulty.  The  reason  for  our  singularly  complete 
ignorance  of  the  source  of  atmospheric  electricity 
seems  to  lie  in  the  fact  that  it  can  only  be  discoTerw 
by  means  of  experiments  made  on  a  scale  very  much 
larger  than  is  attainable  with  the  ordinary  resources 
of  a  laboratory.  The  difficulties  will  probably  be  easily 
overcome  by  the  first  nation  which  will  go  to  the  ex- 
pense of  providing  the  necessary  means. 

Numberless  other  explanations  of  the  origin  of  thun- 
derstorms have  been  suggested  ;  but  the  more  reason- 
able of  these  do  little  more  than  shift  the  difficulty, 
for  they  begin  by  assuming  (without  any  hint  as  to  it* 
source)  an  electrification  of  the  earth  as  a  whole,  or  of 
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the  lower  (sometimes  the  upper)  layers  of  the  atmos- 
phere. Induction,  convezion,  etc,  are  then  supposed 
to  effect  the  rest.  Another  and  much  leas  reasonable 
duo  of  explanations  depends  upon  magneto-electricity. 
Some  of  these  introduce  the  so-called  unipolar"  in- 
duction supposed  to  be  due  to  the  rotation  of  the 
earth,  which  behaves  like  a  gigantic  magnet.    Of  this 

of  Edli 


nature 


was  re- 


is  the  suggestion  of  Edlund,  which 
ceody  crowned  by  the  Academy  of  Sciences  of  Paris. 
TK.it  rapid  variations  in  the  earth's  magnetic  elements, 
such  as  often  occur  on  a  large  scale,  as  in  a  "  mag- 
netic storm,"  have  at  least  a  share  in  the  production 
of  the  aurora  is  a  perfectly  reasonable  and  even  plau- 
sible hypothesis,  long  ago  Drought  forward  by  Balfour 
Stewart  But  we  have  yet  to  seek  the  source  of  these 
variations. 

Tbe  brightness  of  a  flash  of  lightning  is  usually  much 
underrated.  It  is  true  that  it  rarely  gives  even  at  night 
an  illumination  greater  than  that  due  to  moonlight 
But  it  must  be  remembered  that  Swan  has  proved  that 
the  impression  of  a  flash  on  the  eye  depends  upon  the 
duration,  being  nearly  proportional  to  it,  and  steadily 
increasing  for  about  a  tenth  of  a  second.  Now  the 
duration  of  a  lightning-flash  is  (roughly  speaking)  only 
»I»ut  one  millionth  of  a  second.  This  is  proved  by 
the  fact  that  the  most  rapidly  rotating  bodies  appear 
to  be  absolutely  steady  when  illuminated  by  it.  Hence, 
if  it  could  be  made  to  last  for  a  tenth  of  a  second,  it 
would  give  near  objects  an  illumination  one  hundred 
thousand  times  more  brilliant  than  that  of  moonlight. 
It  must  be  remembered  that  the  flash  is  not  a  mere 
line,  but  a  column,  of  intensely  heated  air,  driven  out- 
wards from  the  track  of  the  discharge  at  a  rate  initially 
far  mater  than  that  of  sound. 

What  is  called  "summer  lightning"  or  "  wild-fire" 
is  sometimes  a  rather  puzzling  phenomenon.  In  the 
majority  of  cases  it  is  merely  the  effect  of  a  distant 
thunderstorm.  It  is  also  often  due  to  a  thunderstorm 
in  the  higher  strata  of  the  atmosphere  overhead, — the 
mason  why  we  hear  no  thunder  being  not  so  much  the 
distance  from  the  spectator  as  the  fact  that  sounds 
generated  in  rarer  air  lose  rapidly  in  intensity  as  they 
are  propagated  into  denser  air.  But,  besides  these 
more  common  forms  of  the  phenomenon,  there  is  cer- 
tainly a  form  of  sheet  lightning  which  occurs,  without 
either  sound  or  cloud,  often  close  to  the  spectator. 
The  cause  of  this  is  not  at  all  obvious. 

But  the  most  mysterious  phenomenon  is  what  goes 
brthe  name  of  "globe  lightning"  or  "fire-ball,"  a 
phenomenon  lasting  sometimes  for  several  seconds, 
and  therefore  of  a  totally  different  character  from  that 
of  any  other  form  of  lightning.  The  fire-ball  is  almost 
incomparably  less  brilliant  than  forked  lightning,  be- 
came, though  it  lasts  long  enough  to  give  the  full  im- 
pression of  its  brightness,  it  is  rarely  brighter  than 
iron  in  the  state  which  we  call  "red-hot."  It  is 
always  spherical,  often  more  than  a  foot  in  diameter, 
and  appears  to  fall  from  a  thunder-cloud  by  its  own 
gravity,  sometimes  rebounding  after  striking  the 
ground  It  usually  bursts  with  a  bright  flash  and  a 
bud  explosion,  occasionally  discharging  flashes  of  light- 
mug.  No  experimenter  has  yet  succeeded  in  producing 
artificially  anything  resembling  these  natural  and  in- 
tensely charged  Leyden  jars. 
The  term  thunderbolt,"  which  is  nowadays  rarely 
ied  except  by  poets  (and  by  the  penny-a-liners),  pre- 
serves the  old  notion  that  something  solid  and  intensely 
hot  passed  along  the  track  of  a  lightning  flash  and 
buried  itself  in  the  ground.  Two  distinct  classes  of 
phenomena  probably  gave  rise  to  this  notion.  When 
liehtniug  strikes  the  ground  it  often  bores  a  hole  of 
considerable  depth,  which  is  found  to  be  lined  in  its 
interiorwith  vitrified  sand.  This  presents  no  difficulty. 
But  Aerolites  (q.r.)  are  often  found,  in  the  holes 
which  they  have  made,  still  intensely  hot,  in  conse- 
quence of  their  rapid  passage  through  the  air.  A 
hasty  generalization  seems  to  nave  connected  these  two 
emirely  independent  phenomena,  and  thus  given  rise 


to  the  notion  of  the  thunderbolt.  The  ancient  notion 
that  a  lightning  flash  could  occur  in  a  clear  sky  is  prob- 
ably to  be  accounted  for  by  the  occasional  appearance 
of  these  ultramundane  visitors. 

The  sulphurous  smell  of  lightning,  which  is  vividly 
described  in  the  Odyuey.  is  now  known  to  be  due  to 
the  formation  of  Ozone  (q.v.). 

For  the  precautions  necessary 
a  thunderstorm,  see  Lightning  Conductor. 

A  whole  volume  of  Arago's  collected  works  is  devoted  to 
thunderstorms,  and  many  important  observations  art)  to  bo 
found  in  the  writings  of  M.  D'Abbadie  and  other  scientific 
travellers.  (p.  o.  T.) 

THfTN-KHWA,  or  Thoneqwa,  a  district  in  the 
Pegu  division  of  Burmah,  lying  between  17°  37'  and 
19°  28'  N.  lat.,  and  between  95°  53/  and  96°  53'  E. 
long.,  with  an  area  of  5413  square  miles.  It  is  bounded 
on  the  N.  by  Henzada,  E.  by  Rangoon,  S.  by  the  Bay 
of  Bengal,  and  W.  by  Bassein  district.  The  whole 
district  is  a  large  deltaic  plain,  divided  by  the  numerous 
channels  of  the  Irrawaddy  into  saucer-shaped  islands, 
with  deep  depressions  in  the  centre.  The  Irrawaddy 
traverses  Thiin-khwa  from  north  to  south,  throwing 
off  numerous  branches  until  it  falls  into  the  Bay  of 
Bengal.  Geologically,  Thiin-khwa  is  composed  of 
"older  alluvial  clay,'  differing  from  that  of  the  Gan- 
getic  basin  in  being  less  rich  in  lime. 

The  population  of  Thfin-khwa  in  1681  was  retained  at 
284,063  (males  150,131,  females  133.932) ;  Hindus  numbered 
723,  Mohammedans  1650,  Christians  6894.  and  Buddhists 
274,237.  The  largest  towns  in  the  district  are  Yandoon  and 
Pantanaw,  with  populations  (1881)  of  12,673  and  6174  re- 
spectively. The  land  is  much  less  fertile  than  that  of  the 
neighboring  districts.  In  1885-86  the  area  under  cultiva- 
tion was  349,259  acres,  and  the  cultivable  area  1,262,374 
acres.  The  principal  cropn  are  rice,  fruita,  vegetables,  and 
sugar-cane.  Tbe  total  revenue  realized  in  the  year  1885-86 
amounted  to  £194.737  (1846,421.82],  of  which  the  land  con- 
tributed £66,590  [$323,627.40].  Thun-khwa waaconstituted 
a  district  in  1875.  and  its  history  previous  to  that  date  is 
identical  with  that  of  Henzada,  to  which  administrative 
division  it  originally  belonged.  During  the  first  Burmese 
war  no  resistance  was  offered  to  the  British  in  the  district 
as  it  at  present  exists  except  at  the  town  of  Donabyu.  At 
the  time  of  the  second  war  Donabyu  was  undefended,  but, 
after  the  occupation  of  Prome,  Myat  Htun,  an  cx-thtigyi 
of  a  small  circle,  succeeded  in  collecting  a  body  of  men, 
and  defied  the  British.  Early  in  January,  1853,  the 
enemy  were  driven  out  of  Donabyu,  but  on  penetrating 
into  the  interior  the  British  were  forced  to  retire.  In  a 
subsequent  engagement  the  British  were  driven  back ;  but 
the  enemy  were  eventually  dispersed  aud  their  works  cap- 
tured. 

THURGAU,  or  Thuroovia,  a  canton  of  Switzer- 
land (ranking  as  seventeenth  in  the  Confederation), 
takes  its  name  from  the  river  Thur.  It  is  bounded  on 
the  N.  by  the  Rhine,  on  the  E.  by  the  Lake  of  Con- 
stance (the  cantonal  frontier  being  so  drawn  as  to  leave 
the  town  of  Constance  to  Baden),  on  the  S.  by  a  line 
running  from  Arbou  on  the  lake  west  and  southwest 
to  Hbrnli,  and  on  the  W.  by  a  line  drawn  from 
Hbrnli  passing  east  of  Winterthur  and  west  of 
Frauenfeld  to  the  Rhine,  a  little  west  of  Diessenhofen 
and  opposite  Schaff hatisen.  It  is  thus  shaped  like  a 
triangle,  of  which  the  Hbmli  (3274  feet,  the  highest 
point  in  the  canton)  is  the  apex,  and  comprises  the 
middle  basin  of  the  Thur.  Its  total  area  is  381.4 
square  miles,  of  which  322.6  (or  84.6  per  cent.)  is 
reckoned  as  "  productive  land,"  69.8  being  covered  by 
forests,  and  fi.  9  by  vineyards.  Of  the  "  unproductive ' ' 
portion  no  less  than  50.5  square  miles  consists  of  the 
cantonal  share  of  the  Lake  of  Constance.  According 
to  the  census  of  1880,  the  population  amounted  to 
99,552  (females  being  in  a  majority  of  1000),  an  in- 
crease of  6252  on  the  census  of  1870;  of  these,  99,026 
are  German-speaking.  In  religion  the  inhabitants  are 
divided,  there  being  71.821  Protestants  to  27,123 
Roman  Catholics;  the  canton  till  1815  was  in  the  dio- 
cese of  Constance,  and  since  1828  has  been  in  the  re- 
constructed diocese  of  Basel,  though  for  some  time 
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after  1873  the  Government  would  not  recognize  the 
authority  of  Bishop  Lachat,  in  consequence  of  his 
support  of  the  dogma  of  infallibility  at  the  Vatican 
council.  The  capital  is  Frauenfeld  (581 1  inhabitant*), 
and  Romanshorn  (population  3647)  is  an  important 
railway  centre  on  the  lake.  The  canton  has  many 
small  villages,  and  the  population  is  chiefly  employed 
in  agricultural  pursuits,  though  cotton-spinning  is 
rapidly  increasing.  The  orchards  are  so  splendid  that 
Thurgau  has  been  called  "  the  garden  of  Helvetia" 
A  network  of  well-made  roads  traverses  it  in  every 
direction. 

The  Thurgau  originally  took  in  all  the  country,  roughly 
upeaking,  between  the  Reus*,  the  Lake  of  Lucerne,  the 
Rhine,  and  the  Lake  of  Constance;  but  many  smaller  dis- 
tricts (Zurich gnu,  Toggenburg,  Appenzell,  St.  Gall)  were 
Kradually  carved  out  of  it,  and  the  county  was  reduced  to 


members  of  both  houses  of  the  federal  assembly  are  in 
Thurgau  elected  direct  by  the  people.  The  "  commuut*  ' 
in  Thurgau  are  of  no  lew  than  eleven  or  twelve  varietta. 
The  division  of  the  lands,  etc.,  of  the  old  "  burgher  com. 
munes"  between  them  and  the  new  communes,  consist  log 
of  all  residents  (with  whom  political  power  rests  i,  was  car- 
ried out  (1872)  in  all  of  the  214  communes;  bat  there  sre 
still  thirty-eight  guilds  or  corporations  with  special  righto 
over  certain  forests,  etc 

The  best  history  of  the  canton  is  that  by  J.  A.  Pnpiiofcr.of 
which  a  second  and  very  much  enlarged  edition  is  now  asT: 
being  published. 

THURII,  or  Thttbjtjm,  a  city  of  Magna  GneciaoB 
the  Gulf  of  Tarentum.  near  the  site  of  the  older 
Stbaru  (g. v. ),  but  farther  inland.    It  owed  its  origin 
to  an  attempt  made  in  452  B.c.  by  Sybarite  exiles  and 
their  descendants  to  repeople  their  old  home  The 
new  settlement  was  crushed  by  Crotona,  but  the 
Athenians  lent  aid  to  the  fugitives,  and  in  446,  or 
rather  in  443,  Pericles  sent  out  to  Thurii  a  mixed 
body  of  colonists  from  various  part*  of  Greece,  anions 
whom  were  Herodotus  and  the  orator  Lysias.  Tbt 
pretensions  of  the  Svbarite  colonists  led  to  dissension* 
and  ultimately  to  their  expulsion ;  peace  was  made 
with  Crotona,  and  ahjo,  after  a  period  of  war.  with 
Tarentum,  and  Thurii  rose  rapidly  in  power  and  drew 
settlers  from  all  parts  of  Greece,  especially  from 
Peloponnesus,  so  that  the  tie  to  Athens  was  not 
always  acknowledged.    The  oracle  of  Delphi  deter- 
mined that  the  city  had  no  founder  but  Apollo,  and 
in  the  Athenian  war  in  Sicily  Thurii  was  at  first  neu- 
tral, though  it  finally  helped  the  Athenians  Thurii 
had  a  democratic  constitution  and  good  laws,  and, 
though  we  hear  little  of  its  history  ^  till  in  390  it  re- 
ceived a  severe  defeat  from  the  rising  power  of  the 
fined  from  Constance  her  supreme  jurisdiction,  through  Lucanians,  many  beautiful  coins  testify  to  the  wealth 
the  mediation  of  the  duke  of  Milan,  but  there  were  still  and  splendor  ot  Us  days  of  prosperity.    In  the  4th 
forty-two  minor  jurisdictions  belonging  to  various  lords,  j  century  It  continued  to  decline,  and  at  length  called 


about  the  sise  of  the  present  canton  when  in  1264  it  passed 
by  the  gift  of  the  last  count  of  Kyburg  to  his  nephew 
Kudolph  of  Hapshurg.  chosen  emperor  in  1273.  In  1415, 
the  count,  Duke  Frederick  of  Austria  (a  Ilspsburg),  was 
put  under  the  ban  of  the  empire  by  the  emperor  Sigisniund 
for  having  aided  Pope  John  XXIII.  to  escape  from  Con- 
stance, and  the  county  was  overrun,  Sigismund  in  1417 


nortgaging  to  the  city  of 
tion  in  all  civil  and  criminal  matters  (" 
"blutbann  *')  arising  within  the  county, 
clared  to  be  forfeited  in  consequence  of  Frederick's  con 
duct.  In  1460,  some  of  the  Confederates,  now  becoming 
very  eager  for  conquest*,  overran  and  seised  the  county. 
Winterthur  was  saved,  but  in  1461  Frederick's  son.  Duke 
id,  had  perforce  to  cede  the  county  to  the  Con  fed - 
Henceforth  it  was  ruled  as  a  "subject  district"  by 
seven  members  of  the  League, — Bern,  occupied  in  the  west, 
not  being  admitted  to  a  share  in  the  government  till  1712, 
after  one  of  the  wars  of  religion.  It  was  only  in  1499  that 
the  Confederation  (then  consisting  of  ten  members)  ob 


appellate  jurisdic- 
laudgericht"  and 
which  he  had  de- 


spiritual  and  temporal,  which  went  on  till  1798  and  greatly 
limited  the  power  of  the  Confederates.  Thurgau  had 
hoped,  but  in  vain,  to  be  admitted  in  1499  a  roll  member 
of  the  Confederation. 

At  the  time  of  the  Reformation  many  of  the  inhabitants 
became  Protestants,  and  bitter  quarrels  ensued  between  the 
Protestant  and  Catholic  (the  latter  having  a  large  majority) 
members  of  the  Confederation  who  had  rights  over  Thur- 
gau, with  regard  to  the  toleration  of  the  new  doctrines  in 
the  "  subject  districts  "  such  as  Thurgau.  By  the  first  peace 
of  Kappel  (1529)  the  majority  in  each  "  commune  "  was  to 
settle  the  religion  of  that "  commune,"  but  by  the  second 
(1531,  after  Zwingli's  death)  both  religions  were  to  be 
allowed  side  by  side  in  each  "commune."   Thurgau  thus, 

became  a  "  canton  of  parity,"  as  it  is  to  this  day.  Its  rulers,  Roman  period  (c/.  Lenormant,  in 


in  the  help  of  the  Romans  against  the  Lucanians. 
and  then  in  282  against  Tarentum.  Thenceforward 
its  position  was  dependent,  and  in  the  Second  Punic 
War,  after  several  vicissitudes,  it  was  depeoplcd  and 
plundered  by  Hannibal  (204).  In  1V4,  a  Roman 
colony  was  founded,  with  Latin  rights,  known  for  a 
time  as  Copiae,  but  afterwards  by  the  old  name  of 
Thurii.  It  continued  to  be  a  place  of  some  impor- 
tance, the  situation  being  favorable  and  the  renoi 
fertile,  and  does  not  seem  to  have  been  wholly  aban- 
doned till  the  Middle  Ages.  Its  site,  near  Terranovs 
di  Sibari,  is  marked  by  considerable  ruins  of  tb* 


however,  continued  to  watch  each  other  very  closely,  and 
Kilian  Keaselriug,  one  of  the  chief  military  commanders 
in  Thurgau,  was  in  1633,  on  suspicion  of  having  connived 
at  the  advance  of  the  Swedes  through  Thurgau  on  Con- 
stance, seized  by  the  Catholic  cantons  and  severely  pun- 
ished. In  1794,  Thurgau  became  free,  and  was  one  of  the 
nineteen  cantons  of  the  Helvetic  republic,  being  formally 
received  (like  the  other  "subject  lands")  as  a  full  member 
of  the  Swiss  Confederation  in  1803  by  the  Act  of  Mediation. 
It  was  one  of  the  very  first  cantons  to  revise,  in  1830,  after 
the  July  revolution  in  Paris,  its  constitution  in  a  very 
liberal  sense,  and  in  1831  proposed  a  revision  of  the  federal 
pact  of  1815.  This  failed,  but  the  new  federal  constitutions 
of  1848  (of  which  one  of  the  two  drafters  was  Kern  of 
Thurgau)  aud  1874  were  approved  by  very  large  majorities. 
In  1849  the  cantonal  constitution  was  revised  and  the  veto 
introduced,  by  which  the  people  might  reject  a  bill  nasied 
by  the  cantonal  assembly.  Finally,  in  1869,  the  existing 
constitution  wai  drawn  up,  by  which  the  "  initiative"  (or 
right  of  2500  electors  to  compel  the  cantonal  assembly  to 
take  au y  subject  into  consideration)  and  the  "obligatory 
referendum  "  (by  which  all  laws  passed  by  the  cantonal  as- 
sembly, and  all  financial  resolutions  involving  a  capital 
expenditure  of  50,000  fraucs  or  an  annual  one  of  10,000, 
must  be  submitted  to  a  popular  vote  I  were  introduced.  The 
cantonal  government  consists  of  a  legislative  assembly 
(now  of  ninety-seven  members,  one  to  every  250  electors) 
and  an  executive  council  of  five  members,  both  elected 
directly  by  the  people;  5000  electors  can  at  any  time  call 
for  a  popular  vote  on  the  question  of  the  dismissal  of 
either  otie  or  the  other.    Further,  to  show  the  verv  demo- 


cratic 


of  the  constitution,  it  may  be  added  that  lie 


J,  xtu\  73, 

and  Barnabei.  ibul.,  xvi.  55  so. ). 

THURINGIA  (Germ.  TMlrinptn),  a  territorial 
term  without  modern  political  significance,  designates, 
strictly  speaking,  only  that  district  in  Upper  Saxony 
that  is  bounded  by  the  Werra,  the  Han  Mountains, 
the  Saale,  and  the  Thuringian  Forest  ;  but  in  com- 
mon parlance  it  is  frequently  used  as  equivalent  to  the 
Thuringian  states,  tie.,  the  group  of  small  duchies 
and  principalities  lying  between  Prussia,  Hesse  Nas- 
sau, Bavaria,  and  the  kingdom  of  Saxony.1  The 
name  is  derived,  with  great  probability,  from  that  of 
the  Hermunduri,  a  branch  of  the  great  Suevic  family ; 
and  the  ancient  Thuringians,  a  heathen  tribe  fins 
mentioned  in  the  5th  century  by  Vegetius  Renatuf. 
are  believed  to  be  the  descendants  of  that  Teutonic 
people.  The  Thuringians  seem  at  one  time  to  have 
occupied  territories  stretching  from  the  Elbe  not  ftr 
from  Hamburg  to  the  Danube  at  Ratisbon  ;  but  about 
531  their  empire  was  overthrown  by  the  united  Franks 
and  Saxons.  The  north  part  of  their  lands  fell  to  the 
Saxons,  and  was  known  for  some  time  as  the  North 
Thuringian  gau ;   the  district  to  the  south  of  the 

•  The  Thuringian  states  are  Saxe-Welmar-Elsenach,  Saxs- 
Coburjr-Gotba.  8*xe-Meinin|?en.  Haxe-Altenbunr.  Schw«n!*T 
Rudolstadt,  Schwsrxburg'-Sondcrshausen,  and  the  two  priori 
polities  of  Reus*,  all  of  which  are  separately  described.  Bend* 
these,  the  term  Thuringia  also,  of  course.  Includes  the  vsri'1* 
exclave*"  of  Prussia.  Saxony,  Bavaria,  and  Bohemia 
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Thuringian  Forest  was  called  Franconia  after  its  con- 
querors; and  the  name  Thuringia  was  restricted 
almost  to  the  narrow  limits  to  which  it  now  properly 
ippltea.  The  advance  of  the  Sorbs  to  the  east  bank 
of  the  Saale  about  the  middle  of  the  7th  century  made 
the  limitation  still  mure  exact.  Thuringia  remained 
■  inr  Prankish  dominion,  and  various  Prankish  counts 
ruled  in  the  different  "gaus"  into  which  it  was 
divided,  Christianity,  if  not  introduced,  was  con- 
firmed in  this  district  by  the  British  Boniface ;  a 
bishopric  was  founded  at  Erfurt ;  and  under  Charle- 
magne the  Thuringian  mark  was  the  base  of  active 
operations  against  the  heathen  Sorbs.  In  839  the  title 
ot  duke  of  Thuringia  (ducaiut  Toringvbct)  appears  ; 
but  that  of  landgrave  seems  to  have  superseded  it ; 
neither  dignity  implied  sovereignty  over  the  whole  dis- 
trict Otto  the  Illustrious,  duke  of  Saxony  (880), 
added  Thuringia  to  his  duchy,  but  the  union  was  not 
permanent  About  the  beginning  of  the  12th  century 
Louis  the  Springer,  builder  of  the  Wartburg,  rose  to 
eminence  among  the  Thuringian  nobles ;  and  about 
1130  his  son,  also  Louis,  was  appointed  landgrave  by 
the  emperor  Lothair  I.  Thuringia  now  began  to  be  a 
united  land  under  one  prince ;  and  the  landgraves, 
who  acquired  the  Saxon  palatinate  on  the  fall  of  tienry 
the  Lion  of  Saxony  in  1180,  rose  to  considerable 
power.  The  last  landgrave  of  this  line  was  Henry 
Raspe  (1242-1247),  brother  and  successor  of  Louis  the 
Saint  His  death  was  followed  by  a  devastating  war 
ot  succession  between  his  niece  Sophia,  duchess  of 
Brabant,  and  Henry  the  Illustrious,  margrave  of  Mois- 
ten (1221-1288),  whose  mother  Jutta  was  a  Thurin- 
jrian  princess.  Peace  was  finally  established  in  1263  : 
ftophia  received  Hesse,  and  Henry  took  the  rest  of 
Thuringia,  the  general  history  of  which  thenceforth 
merged  in  that  of  Meissen,  and  later  of  Saxony, 
although  it  maintained  its  separate  name.  Thuringia 
was  included  in  the  administrative  circle  of  upper 
Saxony  (see  vol.  xxi  n .  368,  note  1).  For  its  subsequent 
taie,  and  the  rise  of  the  present  Thuri 
*tt  under  Saxon y  (voL  xxi  p.  369  tq.). 

The  most  striking;  natural  feature  of  Thuringia  is  the 
Tharingian  Forest  ( TKmringtrvald),  a  range  or  system  of 
hi]U,  extending  in  an  Irregular  line  from  the  neighborhood 
of  Eisenach  in  the  northwest  to  the  Lobensteiner  Kulm  on 
the  Bavarian  frontier  on  the  southeast  and  forming  the 
Muthern  boundary  of  Thuringia,  separating  it  from  Fran- 
conia. On  the  southeast  it  ia  continued  directly  by  the 
Frwkenwald  Mountains  to  the  Fichtelgebirge,  which  is  in 
immediate  connection  with  the  Erxgebirge,  while  on  the 
northeast  it  approaches  the  Han  Mountains,  and  thus  takes 
iu  place  in  the  great  Sudetic  chain  of  central  Germany. 
The  leofrth  of  the  Thuringian  chain  is  70  miles,  and  its 
breadth  varies  from  8  to  26  miles.  It  nowhere  rises  into 
>-*ks,  and  only  a  few  of  its  rounded  summits  reach  the  height 
■■(  ."W00  feet;  the  successive  hills  melt  into  each  other  in 
fi-otlc  undulations,  forming  a  continuous  and  easily  traced 
mob,  and  only  the  northwest  slopes  are  precipitous,  and 
•earned  with  winding  gorges.  This  mountain  range  en- 
f  los«  many  charming  and  romantic  valleys  and  glens;  the 
most  prominent  feature  of  its  picturesque  scenery  is  formed 
the  floe  forests,  chiefly  of  pines  and  firs,  which  clothe 
«w«t  of  the  hills.  The  northwest  part  of  the  system  is  the 
Wuer  and  the  more  densely  wooded,  as  well  as  the  more 
manful ;  the  highest  summits  here  are  the  " 


*>ri  (3225  feet),  Schneekopf  (3179),  and  the  Inselberg 
»S7\  all  in  tbe  duchy  of  Ootha.  The  southeast  part  of 
tt*  Thuringian  Forest  is  the  more  populous  and  industrial ; 
the  chief  summits  are  the  Kieferle  (2851  feet)  st  Steiuheid, 
the  libber*  (2834  feet)  near  Schalkau,  the  Wuraelberg 
feet)  near  Oelze,  and  the  Wetastein  (2719;  near  Lebes- 
«*n  The  crest  of  the  Thuringian  Forest,  from  the  Werra 
t*  the  Saale,  is  traversed  by  the  Rennsteig  or  RainstoiK,  a 
*>rosd  path  of  unknown  antiquity,  though  it  is  believed  to 
J*  referred  to  in  a  letter  of  Pope  Gregory  III.  dated  738. 
The  name  means  probably  "frontier-path  ;"  and  the  path 
I  the  boundary  between  Thnringia  and  Fran- 
I  part  of  the  boundary- 
Germanv,  for  dialect,  cus- 
»t  on  the  two 


marks  EB  fact  the  boundary  between  ' 
Mala,  It  may  be  also  regarded  as 
line  between  North  and  South  Gen 
t«ms,  local  names  and  costume  are 
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THURLES,  an  ancient  market-town  of  Ireland,  in 
the  county  of  Tipperary,  and  tbe  seat  of  the  Catholic 
archdiocese  of  Cashel,  is  pleasantly  situated  on  the 
Suir,  and  on  the  Great  Southern  and  Western  Rail- 
way, 46  miles  east  of  Limerick,  29  west  from  Kilkenny 
and  87  southwest  of  Dublin.  The  cathedral  of 
St  Patrick  is  a  beautiful  building,  erected  at  a  cost  of 
£45,000  [$218,709].  The  town  is  the  seat  of  other 
important  Catholic  establishments,  including  an  Ursu- 
line  convent,  in  which  is  a  large  boarding-school  for 
young  ladies ;  a  Presentation  convent ;  St.  Patrick's 
Catholicoollege(1829)  for  ecclesiastical  stud  cuts,  where 
was  held  in  1850  the  synod  of  Thurlee.  composed  of 
all  the  Catholic  bishops  of  Ireland  ;  ana  an  establish- 
ment of  Christian  Brothers,  who  devote  themselves  to 
the  instruction  of  boys  on  the  Lancastrian  method. 
The  town  has  a  considerable  agricultural  and  retail 
trade.  The  population  was  5008  in  1871,  and  4850  in 
1881. 

Originally  the  town  was  called  Durlas  O'Fogarty.  In  the 
10th  century  at  was  the  scene  of  the  defeat  of  the  Irish  by 
the  Danes.  A  preceptory  was  founded  here  by  the  Knights 
Templars,  who  possessed  themselves  of  a  castle  erected 
early  in  the  13th  century.  A  castle  was  subsequently 
erected  by  James  Butler,  first  lord  palatine  of  Tipperary, 
of  which  till  recently  a  tower  still  remained. 

THURLOW,  Edward  Thtjblow,  Baron  (1732- 
1806),  was  born  at  Bracon-Ash,  in  the  county  of  Nor- 
folk, in  1732.  His  father  was  a  clergyman,  and  held 
successively  the  livings  of  Little  Ashfield  in  Suffolk 
and  of  Stratton  St  Mary's  in  Norfolk.  His  mother 
Elizabeth  was  the  daughter  of  Robert  Smith  of  Ash- 
field. Thurlow  received  his  early  education  at  home. 
He  was  next  placed  under  the  care  of  Mr.  Brett  at 
Scarning,  where  he  remained  for  four  years,  and  wa? 
then  sent  to  the  grammar  school  of  Canterbury,  where 
he  was  considered  a  bold  refractory  clever  boy.  In 
October,  1748,  Thurlow  entered  Caius  College,  Cam- 
bridge, and  speedily  justified  his  school  reputation. 
The  dean  of  the  college,  upon  the  extent  and  accu- 
racy of  whose  classical  acquirements  grave  suspicion 
rested,  had  directed  him,  as  a  punishment  for  some 
act  of  insurbordination,  to  translate  a  chapter  of  the 
Spectator  into  Greek.  Thurlow  executed  his  task 
with  care,  and  then  gave  it  for  revisal,  not  to  the 
dean,  but  to  the  tutor  of  the  college.  When  repri- 
manded for  having  thus  infringed  the  college  rules, 
Thurlow  retorted  that  he  had  carried  his  exercise  to 
one  who  could  inform  the  dean  whether  or  not  he  had 
obeyed  his  orders.  The  insult  was  too  grave  for  rusti- 
cation, and  yet  too  slight  to  justify  expulsion.  Thur- 
low was  therefore  permitted  to  withdraw  his  name 
from  the  college  books,  and  he  left  Cambridge  without 
a  degree  (1751).  He  now  took  chambers,  and  began 
regularly  to  keep  terms  in  the  Inner  Temple,  which  he 
had  joined  while  still  an  undergraduate.  He  was  for 
some  time  a  pupil  along  with  the  poet  Cowper  in  the 
office  of  Mr.  Chapman,  an  eminent  solicitor  in  Lin- 
coln's Inn.  On  22d  November,  1754,  Thurlow  was 
called  to  the  bar,  and  subsequently  went  on  the  west- 
ern circuit — at  first  with  little  success.  But  the  tide 
turned.  In  the  case  of  Luke  Robinson  v.  the  Earl  of 
Winchelsea  (1758)  Thurlow  came  into  collision  with 
Sir  Fletcher  Norton,  then  the  terror  of  solicitors  and 
the  tyrant  of  the  bar,  and  put  down  his  arrogance  with 
dignity  and  success.  From  this  time  his  practice  in- 
creased rapidly.  In  December,  1761,  he  was  made  a 
king's  counsel,  through  the  influence  of  the  duchess 
of  Queensberry.  In  January,  1 762,  he  was  elected  a 
bencher  of  the  Inner  Temple.  It  now  became  neces- 
sary for  him  to  take  his  side  in  politics,  and,  after  re- 
peated oscillations,  and  with  some  hesitancy,  Thurlow 
threw  himself  into  the  ranks  of  the  Tory  party.  In 
May,  1768,  he  became  member  for  Tamworth.  In  1 769 
the  Douglass  Peerage  case  came  on  for  hearing  in  the 
House  of  Lords,  and  Thurlow.  who  had  drawn  the 
pleadings  some  years  before  (Note*  and  Queries,  3d 
ser,  iii.  122),  led  for  the  appellant  in  a  speech  of  great 
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ability  and  analytic  power.  In  Marco,  1770,  as  a  rec- 
ognition of  his  defence  in  the  previous  January  of 
the  expulsion  of  Wilkes.  Thurlow  was  made  solicitor- 
geueral  on  the  resignation  of  Dunning,  and  in  the 
following  year  (23d  January,  1771),  after  he  had 
enhanced  his  reputation  with  the  Government  by 
attacking  the  rights  of  juries  in   cases  of  libel 

SEtex  v.  Miller,  20  State  Trial*,  870-896)  and  the 
berty  of  the  press  (16  Party.  Hist.,  1144),  was 
raised  to  the  attorney-generalship.  Thurlow's  public 
life  was  as  factious  as  his  youth  had  been  daring. 
His  violent  hatred  of  the  American  colonists, 
and  his  extreme  and  imprudent  assertion  that 
as  attorney-general  he  might  set  aside  by  scire  fa- 
cia* as  forfeited  every  charter  in  America  (debate  on 
the  American  Prohibitory  Bill.  18  PH.,  999);  his 
Bpeech  in  aggravation  of  punishment  in  the  case  of 
Home  Tooke  (20  St.Tr.,  777-783).  when  he  argued 
that,  the  prisoner  ought  to  be  pilloried,  because  im 


9Lim*     HID     piUMUUl  ft  J'HIUIILU,  IUJ" 

prison  mem  was  no  penalty  to  a  man  of  sedentary  habits 
and  a  fine  would  be  paid  by  seditious  subscription; 
and  his  consistent  opposition  to  all  interference  with 
the  slave  trade, — are  characteristic  of  the  man.  In 
1778  Thurlow  became  lord  chancellor  and  Baron  Thur- 
low of  Ashfield  (June),  and  took  his  seat  in  the  House 
•f  Lords,  where  he  soon  acquired  an  almost  dictatorial 
power.  He  resolutely  opposed  the  economical  and 
constitutional  reforms  proposed  by  Burke  and  Dun- 
ning. Under  Rockingham  he  still  clung  to  the  chan- 
sellorship,  while  conducting  himself  like  a  leader  of 
the  opposition.  To  the  short-lived  ministry  of  Shel- 
he  gave  a  consistent  support    Under  the 


he  gave  a  consistent  support.  Under  the 
of  Fox  and  North  (April  to  December.  1783) 
the  great  seal  was  placed  in  commission,  and  Lord 
Loughborough  was  made  first  commissioner.  But 
Thurlow,  acting  as  the  king's  adviser,  and  in  accord- 
ance with  his  wishes,  harassed  the  new  ministry,  and 
ultimately  secured  the  rejection  of  Fox's  India  Bill 
(24  P.H.,  226).  The  coalition  was  at  once  dissolved. 
Pitt  accepted  office,  and  Thurlow  again  became  lord 
chancellor  (December  23,  1783).  At  first  he  rap- 
ported  the  Government  heartily,  but  soon  his  over- 
bearing temper  asserted  itself.  Imprudently  relying 
on  the  friendship  of  the  king,  and  actuated  by  scarcely 
disguised  enmity  to  Pitt,  Thurlow  passed  rapidly  from 
occasional  acts  of  hostility  to  secret  disaffection,  and 
finally  to  open  revolt  He  delivered  himself  strongly 
against  a  bill,  introduced  without  his  privity,  for  the 
restoration  to  the  heirs  of  attainted  owners  of  estates 
forfeited  in  the  Jacobite  rebellion  of  1745.  Partly 
to  please  the  king  and  queen,  partly  from  dislike  to 
Burke,  and  partly  perhaps  from  a  real  belief  in  the 
groundlessness  of  the  accusation,  he  supported  Warren 
Hastings  on  every  occasion  "  with  indecorous  violence. " 
His  negotiations  with  the  Whigs  during  the  discussion 
of  the  Regency  Bill  (1788-1 9th  February,  1789)  went 
beyond  the  limits  of  mere  perverse  coquetry,  and  were 
designed  to  secure  his  seat  on  the  woolsack  in  the 
event  of  Fox  being  called  to  power.  The  climax  was 
reached  in  1792,  when  he  virulently  attacked  Pitt's  bill 
"  to  establish  a  sinking  fund  for  the  redemption  of 
the  national  debt,"  not  on  account  of  the  economic 
objections  to  which  it  was  justly  liable,  but  od  the 
trivial  ground  that  it  was  an  unconstitutional  attempt 
to  bina  future  parliaments.  The  bill  was  carried,  but 
only  by  a  narrow  majority,  and  Pitt  feeling  that  co- 
operation with  such  a  colleague  was  impossible,  in- 
sisted successfully  on  his  dismissal  (June  15,  1792). 
The  ex-chancellor,  who  had  a  few  days  before  (June 
12)  been  created  Barcn  Thurlow  of  Thurlow,  with 
remainder  to  his  brothers  and  their  male  descendants, 
now  retired  into  private  life,  and,  witb  the  exception  of 
a  futile  intrigue,  under  the  auspices  of  the  prince  of 
Wales,  for  the  formation  of  a  ministry  from  which 
Pitt  and  Fox  should  be  excluded,  and  in  which  the 
earl  of  Moira  should  be  premier  and  Thurlow  chancel- 
lor (1797),  finally  abandoned  the  hopes  of  office  and 
'  p  which  he  had  so  long  exercised  in  the 


House  of  Lords.  In  1795  he  opposed  the  Treason 
and  Sedition  Bills  without  success.  In  1801  he  spoke 
on  behalf  of  Home  Tooke — now  his  friend— when  a 
bill  was  introduced  to  render  a  priest  in  orders  ineligi- 
ble for  a  seat  in  the  House  of  Commons.  Bis  list 
recorded  appearance  in  the  House  of  Lords  was  oa 
May  4,  1802.  He  now  spent  his  time  between  bit 
villa  at  Dulwich  and  Brighton,  Bognor,  Scarborough, 
and  Bath.  He  died  at  Brighton  on  12th  September, 
1806,  and  was  buried  in  the  Temple  church.  Thurlow 
was  never  married,  but  left  three  natural  daughters, 
for  whom  he  made  a  handsome  provision.  The 
title  descended  to  his  nephew,  son  of  the  bishop  of 
Durham. 


Lord  Thurlow  waa  a  master  of  a 


caustic  wit. 


from  Homer  and  Euripides.  Hia  judicial  and  hit  ecclesias- 
tical patronage  waa  wisely  exercised ;  he  was  the  patron  of 
Dr.  Johnson  and  of  Crabbe,  and  waa  the  first  to  detect  the 
great  legal  merits  of  Eldon.  Thurlow's  personal  sppear- 
anoe  was  striking:  His  dark  complexion,  harsh  bat  regt- 
lar  features,  severe  and  dignified  demeanor,  piercing  black 
eyes  and  buahy  eyebrows,  doubtless  contributed  to  hU  pro- 
fessional and  political  eminence  and  provoked  the  sarcasm 
of  Fox  that  he  looked  wiser  than  any  man  ever  wot.  Yet 
he  was  far  from  being  an  impostor.  By  intense  though 
irregular  application  he  bad  acquired  a  wide  if  not  s  pro- 
found knowledge  of  law.  Clear-headed,  self  confident,  »nd 
fluent,  able  at  once  to  reason  temperately  and  to  aaawt 
strongly,  capable  of  grasping,  rapidly  assimilating,  sua 
forcibly  reproducing  minute  and  complicated  details,  se 
possessed  all  the  qualities  which  command  success.  His 
speeches  in  the  trial  of  the  duchess  of  Kingston  for  bigamy 
(90  &  T.,  365-651)  are  singularly  vigorous  and  effective, 
while  his  famous  opening  in  the  Douglas  Peerage  case  and 
his  argument  for  the  crown  in  Campbell  r.  Hall  (80  &  T, 
312-316)  show  that  he  might  have  rendered  high  service 
to  the  Judicial  literature  of  hia  country  bad  be  relied  more 
upon  hia  own  Industry  and  less  upon  the  learning  of  Hsr- 
grevo  and  Ken  yon. 

See  Lord  Campbell's  Livn  cf  the  ChemeeOon,  vtt.  15S-S8:  Fosrs 
Judge*  of  England,  Till.  874-88$ ;  Pubtit  OtoneUsrt,  1798 :  S<m 
Quena,  2d  ser..  Ill  288 ;  3d  ssr.,  111.  122;  Report*  of  hU  deeitioai 
by  Brown,  Dickens,  and  Vesey  (Junior) ;  Brougham  i  Sattmta 
of  the  TttMo/  Gtorge  ILL  (a.w.  a) 

THURSO,  a  seaport,  police  burgh,  and  burgh  of 
barony  of  Caithness,  Scotland,  is  situated  at  the  mouth 
of  the  Thurso,  on  the  beautiful  Thurso  Bay,  at  the 
northern  terminus  of  the  Highland  Railway,  21  miles 
northwest  of  Wick,  and  367  north  of  Edinburgh  by 
raU.  The  new  town,  regularly  built  with  broad  streets 
and  good  houses,  is  steadily  increasing  in  population. 
In  Macdonald  Square,  now  laid  out  with  ornamental 
walks,  there  is  a  statue  of  Sir  John  Sinclair  (?.*.)• 
Along  the  sands  a  promenade  300  yards  in  length  wis 
formed  in  1882.  The  town-hall  (1870)  embraces  a 
court-room  and  rooms  for  the  free  public  library  ana 
the  museum,  which  contains  the  geological  and  butas- 
ical  specimens  of  Robert  Dick,  the  "Thurso  baker," 
commemorated  by  Samuel  Smiles,  as  well  as  a  large 
collection  of  northern  birds.  In  the  neighborhood  are 
large  quarries  for  Caithness  flags,  which  are  cut  and 
dressed  in  the  town.  They  constitute  the  principal 
export,  but  the  trade  of  the  port  is  hindered  by  the 
inconvenience  of  the  harbor.  There  is,  however, 
communication  with  the  south  and  west,  and  with 
Orkney  by  steamer  from  Scrabster  pier,  3  miles  to 
the  north.  To  the  east  is  Thurso  Castle,  the  resi- 
dence of  the  Ulbstcr  branch  of  the  Sinclair*,  The 
population  in  1871  was  3622  and  in  1881  it  wai 
4026. 


Thurso  waa  the  centre  of  the  Norse  power  on  the  i 
land  when  at  its  height  under  Thorfinn  (1014),  and  sft>r- 
wards  till  the  battle  of  Largs.  Count  Moddan,  nephew  of 
King  Duncan,  quartered  his  army  for  a  time  at  Thurs«. 
which  he  terms  "  the  town  of  Caithness,"  and  was  plenti- 
fully supplied  by  spoil  till  surprised  and  slain  by  Thorkel 
in  1040.  In  the  time  of  Malcolm  II.  Earl  Erlend  resided 
in  the  town.  In  1633  it  waa  created  a  burgh  of  barony,  tod 
was  the  seat  of  the  sheriff  courts  of  the  county  till  they 
to  Wick  iu  1838. 
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THYME— TTBBU8. 


THYME  The  genus  Thymus  (nat  ord.  Labiata) 
•emprises  a  number  of  fragrant  aromatic  undershrubs, 
with  very  small  leaves  and  whorls  of  small  lilac  flowers 
n  the  axils  of  the  leaves  or  at  the  ends  of  the  branches. 
The  common  garden  thyme,  a  native  of  the  Mediter- 
ranean region,  is  Thymus  vulgaris;  the  wild  thyme 
af  our  banks  is  T.  ScrpyUum.  Marjoram  ( Origanum) 
k  also  closely  allied.  All  these  plants  are  remarkable 
fur  their  essentia]  oil,  to  which  their  fragrance  1b  due. 
Prom  this  oil  is  produced  by  distillation  a  substance 
known  as  thymol,  analogous  to  camphor.  It  is  hom- 
ologous with  phenol  or  carbolic  acid,  and  may  be  used 
u  a  disinfectant  and  germicide. 

TIBBUS,  or  Tubus,  a  nomad  race  of  North  Africa, 
•ocupying  the  eastern  section  of  the  Sahara  from  about 
12s,  where  they  are  conterminous  with  the  Tuareg 
Berbers,  to  about  24°  E  long.,  and  from  Few  an  south- 
wards nearly  to  Lake  Tchad,  25°  to  15°  N.  lat.  Their 
westernmost  settlements  are  the  oases  of  Agram, 
Kawar,  and  Jebddo,  their  northernmost  the  district 
•f  Qatrdn  within  the  Fexzan  frontier,  while  south  and 
N  utbeast  they  merge  gradually  in  the  Negroid  ^popu- 
lations of  Kan  em,  Bornu  (Tchad  basin),  Wadai,  and 
northwest  Dar-Fdr.  But  the  heart  of  the  nation  is 
•oooentrated  in  the  central  region  of  Tibesti  or  Tu, 
•hence  they  take  their  collective  Dame  of  Tib-bu  or 
To-bo,  £«.,  "  people  of  Tibesti  or  Tu."1  There  are 
two  main  divisions, — the  northern  Teda,  more  or  less 
full-blood  Tibbus,  and  the  southern  Dasa,  more  or  less 
mixed  or  Negroid  Tibbus.  Somewhat  more  distantly 
eoosected  with  the  same  family  are  the  Baele  of  the 
eastern  and  southeastern  oases  and  the  Zoghawa 
(Zaghwa)  of  Dar  Fur,  making  a  total  population  of 
about  190,000,  distributed  as  follows : 

Teda  (Tibesti,  Qatrun,  Kawar,  Agram,  etc.)... 29,000 
tea*  (Borku,  parte  of  Kanem,  Wadai,  En- 
nedi, and  Bornu)  51,000 

Bade  (Ennedi,  Wanyanga,  Oaro,  Wfin)  20,000 

Zoghawa  (north  Dar-Fur,     00,000 

190,000 

The  Tibbus,  who  are  not  expreesly  mentioned  under  this 
by  any  ancient  or  medieval  writer,  are  usually  iden- 
with  the  Garamantes  of  Herodotus  (It.  183),  whose 
ram  a  (Edrisi'sOerma)  in  Phazania  (Fezzan), 
and  of  whom  Ptolemy  already  spoke  doubtfully  as  Ethlo- 
pi*os  (Negroes?) :  'Omn>  U  ««  iWf  piU;  AtOtdwu,  (i.  8). 
Bot  Leo  African  us  transfers  them  to  the  Berber  connection, 
who*  fifth  great  division  he  deals  with  under  the  names 
•f  Gameri  (Oaramantes?)  and  Bardsei  or  Bardoa,  that  is, 
the  Teda  of  the  Bardai  oasis,  Tibesti.1  Lastly,  Barth  on 
linguictic  grounds  grouped  them  with  the  Kanuri  of  Bornu, 
*ho  are  undoubtedly  Negroes ;  and  since  his  time  (1852-53) 
ti«  Tibbus  have  been  regarded  by  most  ethnologists  as  a 
N'ecru  or  at  least  a  Negroid  people.1  Nachtigal,  who  has 
ttodied  them  more  carefully  than  any  modern  observer, 
***  rood  reason  to  challenge  this  conclusion  (op.  tit.,  ch. 
rii.) ;  and,  although  his  own  inferences  are  somewhat  vague, 
^applies  sufficient  evidence  for  a  solution  of  this  difficult 
•tnnological  problem.  There  can  be  no  doubt  that  the  Teda, 
•r  iroe  Tibbu,  probably  identical  with  the  Tedamansii,  a 
krioch  of  the  Garamantes,  placed  by  Ptolemy  south  of  the 
Samamycii  in  Tripoli  tana,4  are  physically  a  Hamitic,  not  a 
Wro  people,  closely  resembling  their  western  Tuareg 
withbor*.  They  are  a  pure  homogeneous  race,  who  have 
wr  aces  undergone  no  perceptible  change  in  their  rocky 
anmn,  and  who  are  still  distinguished  by  the  regular 
f'Uorw.  long  black  ringletty  hair,  haughty  bearing,  and 
■tree  expression  common  to  so  many  of  the  Berber  and 
•tber  Hamitic  peoples.    Mostly  of  middle  size,  they  are 

'Ct  Kanem-bu  —  people  of  Kanem.  bu  being  the  plural  per- 
***-  V*\fix  un-wmntr  (o  the  Bantu  prefix  bn,  tra  (Ha-Suto.  tVa- 
wda,  etc.).  and  to  the  be  of  Fui-be  -  Ftll  people  or  Fulahn  from 
fit  In  Tedaga  the  root  ftt  means  "  rock ;  *  hence  Tubu  — 
.mca-dwellers."  as  described  by  Herodotus  and  as  explained  In 


Negervolk,"  Lepesius,  KiMxhe  Qrammalik 
r.^unjrt,  Berlin  lRWl. 
T.T1J«  original  Inhabitants  of  the  Kufara  (Kufra)  oasis  In  south 
■Tipoiitana  were  Teda,  some  of  whom  still  survive  in  a  small 
■  toutbof  Jebel  Nari.  Since  the  beginning  of  the  18th 
tbey_have_been  replaced  elsewhere  In  kufara  by  the 


finely  proportioned  in  all  their  limbs,  except  the  i 
too  small  hands  and  feet,  with  lighter  complexion  than  that 
of  the  southern  Daaa,  and  no  trace  of  the  flat  nose,  thick 
tumid  lips,  or  other  marked  characteristics  of  the  true 
Negro.  "Their  women  are  charming  while  still  in  the 
bloom  of  youth,  unrivalled  amongst  their  sisters  of  North 
Africa  for  their  physical  beauty,  pliant  and  graceful  figures'* 
(Keane's  Recl%t,  xi.p.429).  But  there  has  been  a  general 
displacement  of  the  race  southwards;  and,  while  only  a 
few  still  linger  in  the  northern  Qatrun  and  Kufara  dis- 
tricts, large  numbers  have  since  medieval  times  penetrated 
into  the  Kanem,  Bornu,  Wadai,  and  Dar-Fur  regions  of 
central  Sudan.  Here  they  have  everywhere  merged  with, 
the  natives,  so  that  in  the  Daaa,  Kanembu,  Kanuri,  Baele,. 
and  Zoghiwa  groups  the  Tibbu  race  presents  all  the  shade* 
of  transition  between  the  true  Negro  and  the  true  Ham i  to 
that  are  also  found  to  prevail  between  the  blacks  of  western. 
Sudan  and  the  Tuareg  Berbers,  and  between  the  Nubasand 
other  eastern  Sudan  Negroes  and  the  Hamitic  Oallas,  Soma!  i. 
and  Bejas. 

The  same  transitional  stages  are  observed  in  the  Tibbu 
forms  of  speech,  which  constitute  a  wide-spread  linguistic; 
family,  whose  most  archaic  and  purest  branch  is  the  Tedaga 
of  Tibesti  (Nachtigal).  Through  the  southern  Dasaga  the 
Tedaga  merges  in  the  more  highly  developed  and  mora 
recent  Kanem,  Bornu  (Kanuri),  Ennedi  (Baele),  and  Dar- 
Fur  (Zoghawa)  dialects,  which,  owing  to  the  absence  of 
grammatical  gender  and  some  other  structural  features,  ara 
usually  classed  as  Negro  languages.  But  a  Negro  tongue 
could  not  have  arisen  among  the  Hamites  of  the  Tibesti 
uplands,  and  the  explanation  of  this  linguistic  difficulty  ia 
obviously  the  same  as  that  of  the  physical  puzzle.  The 
Negro  affinities  of  the  southern  members  of  the  group  hava 
arisen  through  assimilation  with  the  original  anu  now 
partly  displaced  Negro  idioms  of  central  Sudan.  There 
remains  the  final  difficulty  that  Tedaga  itself  has  absolutely 
nothing  in  common  with  the  Berber  or  any  other  Hamltio 
tongue.  If  therefore  it  ts  neither  Hamitic  nor  Negro,  the> 
only  two  stock  languages  recognised  by  Le pains  in  Africa 
(op.  eit.,  passim),  how  is  it  to  be  placed ?  First  of  all  Lep- 
sins's  hasty  generalization,  wholly  inconsistent  as  it  is  with 
the  conditions  occurring  in  other  parts  of  the  continent, 
must  be  unhesitatingly  rejected.  Room  having  thus  been 
found  for  other  linguistic  families,  the  Tedaga  of  Tibesti 
may  be  readily  explained  as  an  independent  evolution  from 
a  prime  val  Tibbu-Berber  germ,  analogous  to  other  linguistic 
evolutions  in  other  isolated  or  inaccessible  highland  regions, 
such  as  the  Caucasus,  the  Pyrenees,  and  the  Anahuac  table- 
land. The  common  gorm,  essentially  evanescent  in  ita 
nature,  has  long  since  perished,  or  can  no  longer  be  de- 
I  tec  ted,  and  the  Tibbu  and  Berber  languages  stand  side  by 
side  as  now  fundamentally  distinct,  while  the  two  racea 
still  remain  physically  one.  The  Tibbus  are  therefore  a 
Hamitic  people,  who  in  their  secluded  rocky  homes  have 
had  time  to  evolve  an  independent  form  of  speech,  which 

Negro  dialects. 

Lying  on  the  track  of  the  great  caravan  route  be- 
tween Fezzan  and  Lake  Tchad,  the  Tibbus  have  always 
been  a  predatory  race,  levying  blackmail  on  the  con- 
voys passing  through  their  territory,  maintaining  in- 
tertribal feuds,  and  carrying  on  constant  warfare  with 
the  surrounding  Berber  and  Sudanese  populations. 
This,  combined  with  the  severe  struggle  lor  existence- 
in  their  inhospitable  upland  valleys,  has  rendered  them 
harsh,  greedy,  and  suspicious,— sentiments  reflected 
in  their  hard  features  and  stern  expression.  Till  com- 
paratively recent  times  all  were  pagans,  whence  tho 
term  Kufra  (Kufara),  "Land  of  the  Unbeliever/' 
applied  by  the  Arabs  to  the  southern  oases  of  Tripoli- 
tana.  But  for  two  or  three  centuries  they  have  been 
zealous  Mohammedans,  and  some  have  even  lately 
been  brought  within  the  influence  of  the  political 
Sendslya  sect  (see  Tripoli,  below).  They  are  s> 
frugal  race,  living  mostly  on  goat's  milk,  dates,  ber- 
ries, durrha,  and  the  fruit  of  the  drim-palm  ;  never- 
theless they  are  of  robust  constitution  and  remarkably 
agile.  They  are  also  intelligent,  crossing  the  wilder- 
ness by  a  sort  of  inBtinct  quite  unintelligible  to  the 
stranger,  and  in  all  ordinary  transactions  they  display 
surprising  tact  and  shrewdness.  The  tribal  organisa- 
tion embraces  dardai  or  headmen,  maina  or  nobles, 
and  the  common  folk,  while  tho  unwritten  law  of 
custom  rules  supreme  over  all  classes.  The  women, 
who  are  orderly  and  industrious,  are  well  treated,  and 


Digitized  by  Google 


tins. 


the  polygamv  allowed  by  the  law  is  little 
But  the  vendetta  is  still  a  social  institution. 

(a.  h.  k.) 

TIBER.   See  Italy/,  vol.  xiil  p.  448. 

TIBERIAS,  now  T^BARtYA,  a  city  of  Palestine, 
on  the  western  shore  of  the  Sea  of  Galilee  or  Lake  of  I 
Tiberias,  occupies  a  narrow  strip  of  plain  under  a  hill 
in  a  feverish  but  fertile  situation.  Recent  estimates  J 
place  the  population  at  from  2000  to  3000, — about 
iialf  the  inhabitants  being  Jews,  and  many  of  the 
latter  immigrants  from  Poland.  The  streets  are  in-  ] 
deaoribably  tilt  In- ,  and  an  Arab  saying  is  that  "  the 
king  of  the  fleas  holds  his  court  at  Tiberias."  The 
walls  of  the  town  and  the  castle  on  the  north  were  in 
great  part  ruined  by  an  earthquake  in  1837,  when  half 
the  population  perished.  The  most  interesting  build- 
ing is  a  very  ancient  synagogue  by  the  lake,  the  lower 
story  of  which  is  said  to  have  been  unaffected  by  the 
•earthquake.  Outside  the  town  are  the  plastered  monu- 
ments ("  whited  sepulchres  ")  of  R.  Akiba  and  Mai- 
monides.  Half  an  hour  to  the  south  are  the  famous 
hot  baths  mentioned  by  Pliny  (H.N..Y.  15  [71]). 
Joseph  us  calls  this  place  Emmaus,  which  has  sug- 
gested an  identification  with  Hammoth-dor  (Josh. 
xxi.  32)  or  Hammon  (1  Chron.  vi.  76  [61]),  names 
which  perhaps  point  to  the  existence  of  thermal 


Tiberias  was  founded  by  Herod  An  Upas  apparently  not 
before  28  a.d.,1  and  so  was  quite  a  new  place  at  the  time  of 
oar  Lord's  ministry  tn  Galilee.  And,  though  it  became 
the  capital  of  Galilee,  it  was  at  first  a  purely  Greek  city, 
which  accounts  for  its  not  appearing  among  the  scenes  of 
the  Galilean  ministry.    It  Joined  in  the  war  of  liberty, 

2£rtA  by  h^tTte^^m^^ASlp^^  d"athkf  100 

it  fell  directly  under  Roman  rule.  The  place  came  to  be  a 
great  seat  of  Jews  and  Jewish  learning:  it  was  the  res 


of  R.  Judah,  the  editor  of  the  Mishnah ;  and,  though 
the  schools  of  Palestine  were  ultimately  overshadowed  by 
the*,  of  Bahy Ionia,  the  school  of  Tiberias  was  still  famous 
in  the  time  of  Jerome.  According  to  Epiphanies,  the  first 
Christian  church  was  built  by  Constaotine,  and  from  this 
time  we  hear  of  bishops  of  Tiberias.  The  Arabs  took 
Tiberias  in  637 ;  it  was  restored  to  Christendom  by  Tan- 
cred,  bat  yielded  to  Saladin  in  1187  after  the  battle  of 
Uittin.  It  was  again  in  Christian  hands  from  1240  to  1247. 
In  the  middle  of  the  18th  century  it  was  one  of  the  for- 
I  of  the  renowned  8heikh  £ahir,  who  for  many  years 


TrBERIUS  (42  B.C. -37  a.d.),  emperor  of  Rome, 
whose  full  name  was  Tiberius  Claudius  Nero,  was 
born  on  the  Palatine  hill  on  16th  November.  42  B.c. 
When  he  became  a  member  of  the  imperial  family, 
the  court  genealogists  made  him  out  to  be  one  of  the 
ancient  patrician  Claudii  ;  but  the  pedigree  is  at  some 
points  difficult  to  trace.  His  father,  who  bore  the 
same  name,  was  an  officer  of  Julius  Caesar,  who  after- 
wards proposed  to  confer  honors  on  the  assassins,  then 
joined  Mark  Antony's  brother  in  his  mad  attack  on 
Octavian,  took  refuge  with  Mark  Antouy,  and  re- 
turned to  Rome  when  the  general  amnesty  was  pro- 
claimed in  38  B.c.  Li  via,  the  mother  of  Tiberius,  was 
also  of  the  Claudian  family,  out  of  which  her  father 
had  passed  by  adoption  into  that  of  the  Livii  Drusi. 
Early  in  38  Livia  was  amicably  ceded  to  Octavian 
(the  future  Augustus),  and  three  months  after  her 
new  marriage  Drusus,  brother  to  Tiberius,  was  born. 
Livia  had  no  children  by  Augustus,  and  therefore 
devoted  all  her  remarkable  gifts  to  the  advancement 
of  her  sons.  They  were  treated  with  high  considera- 
tion by  the  emperor,  yet  Augustus  held  firmly  to  the 
hope  that  his  throne  might  be  filled  on  his  death  by 
one  in  whose  veins  ran  the  blood  of  the  Octavii ;  and 
not  till  Tiberius  was  past  forty  did  there  appear  any 
probability  that  he  would  ever  rise  to  be  emperor.  He 
passed  through  the  list  of  state  offices  in  the  usual 
princely  fashion,  beginning  with  the  quiestorship  at 
the  age  of  eighteen,  and  attaining  the  consulate  for 
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the  first  time  at  twenty-nine.  From  the  great  capa- 
city for  civil  business  which  he  displayed  as  emperor 
it  may  be  inferred  that  he  applied  himself  with  de- 
termination to  learn  the  business  of  government. 

But  from  22  to  6  B.c.  and  again  from  4  to  10  ad. 
by  far  the  greater  part  of  Tibenus's  life  was  spent  in 
the  camp.  His  first  service  was  as  legionary  tribune 
in  one  of  the  desperate  and  arduous  wars  which  led  to 
peace  in  the  Spanish  peninsula  through  the  decimation, 
or  rather  the  extermination,  of  the  rebellious  tribei 
In  20  b.c.  Augustus  sent  Tiberius  with  an  army  to 
seat  Tig  ran  es  of  Armenia  on  the  throne  as  a  Roman 
vassal.  As  Tiberius  approached  the  frontier  of  Ar- 
menia, he  found  its  throne  vacant  through  the  assas- 
sination of  the  king,  and  Tigranes  stepped  intohis 
place  without  a  blow  being  struck.  Tiberius  crowned 
Tigranes  king  with  his  own  hand.  Then  the  Parthian 
monarch  grew  alarmed  and  surrendered  "the  spoils 
and  the  standards  of  three  Roman  armies."  The 
senate  ordered  a  thanksgiving  such  as  was  usually 
celebrated  in  honor  of  a  great  victory.  The  following 
year  was  passed  by  Tiberius  as  governor  of  Transal- 
pine Oaul.  In  the  next  year  (15)  he  was  despatched 
to  aid  his  brother  Drusus  in  subjugating  the  Rseti  and 
Vindelici,  peoples  dwelling  in  the  mountainous  region 
whence  the  Rhine,  Rhone,  and  Danube  take  theii 
rise.*  Drusus  attacked  from  the  eastern  side,  whik 
Tiberius  operated  from  the  upper  waters  of  the  Rhine, 
and  by  stern  measures  the  mountaineers  were  reduced 
to  a  state  of  quietude,  and  could  no  longer  cut  com- 
munications between  northern  Italy  ana  Gaol,  nor 
prosecute  their  raids  in  both  countries.  In  12  EC. 
Agrippa,  the  great  general  of  Augustus,  to  whom  he 
may  be  almost  said  to  have  owed  his  throne,  and  who 
waa  its  chief  support,  died  at  the  age  of  fifty-one. 
leaving  Julia,  the  emperor's  only  child,  a  widow. 
Agrippina,1  daughter  of  Agrippa,  Dv  an  earlier  mar- 
riage, was  wife  of  Tiberius,  ana  had  borne  him  a  son, 
Drusus,  afterwards  father  of  Oermanicua.  Livia  with 
great  difficulty  prevailed  upon  Augustus  to  replace 
Agrippa  by  Tiberius,  who  was  compelled  to  exebanp 
Agrippina*  for  Julia,  to  his  bitter  grief.  During  the 
year  of  mourning  for  Agrippa,  which  delayed  his  new 
marriage,  Tiberius  was  occupied  with  a  victorious 
campaign  against  the  Pannonians,  followed  by  suc- 
cessful expeditions  in  the  three  succeeding  summers. 
For  his  victories  in  the  Danube  regions,  the  emperor 
conferred  on  him  t  he  distinctions  which  flowed  from  a 
military  triumph  in  republican  times  (now  first  separ- 
ated from  the  actual  triumph),  and  he  enjoyed  the 
"ovation  "  or  lesser  form  of  triumphal  entry  into  the 
capital.  On  the  death  of  Drusus  in  the  autumn  of  9 
B.c.  Tiberius,  whose  reputation  had  hitherto  ben 
eclipsed  by  that  of  his  brother,  stepped  into  the  peti- 
tion of  first  soldier  of  the  empire.  The  army,  if  it 
did  not  warmly  admire  Tiberius,  entertained  a  loyal 
confidence  in  a  leader  who.  as  Velleius  tells  us,  alwar* 
made  the  safety  of  his  soldiers  his  first  care.  In  the 
campaign  of  the  year  after  Drusus' s  death  Irani 
traversed  all  Germany  between  the  Rhine  and  the  Elbe, 
and  met  with  slight  opposition.  But  it  would  be  too 
much  to  believe  the  statement  of  Velleius  that  "he 
reduced  Germany  almost  to  the  position  of  a  tributary 
province."  He  was  rewarded  with  the  full  triumph, 
the  military  title  of  H  impcrator,"  and  hissecoDdcoo 
sulship,  through  the  opposition  of  the  powerful  fin- 
gambri  had  been  only  broken  by  an  act  of  treachery, 
the  guilt  of  which  should  perhaps  be  laid  at  the  door 
of  Augustus.  In  7  B.c.  there  was  another  but  insig- 
nificant campaign  in  Germany.  Next  year  Augustas 
bestowed  on  his  stepson  the  tribunician  authority  for 
five  years,  Tiberius  was  thus  in  the  most  formal 
manner  associated  with  the  emperor  in  the  conduct  ot 
the  government  on  the  civil  side ;  but  Tacitus  (4a*-> 
iii.  56)  goes  too  far  when  he  says  that  this  promotioa 
i  marked  him  out  as  the  heir  to  the  throne. 
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TiU-rius  now  suddenly  begged  permission  to  retire 
to  Rhodes  and  devote  himself  to  study.  He  seems  to 
hire  declined  absolutely  at  the  time  to  state  his  rea- 
sons for  this  coarse,  but  he  obstinately  adhered  to  it, 
in  spite  of  the  tears  of  Li  via  and  the  lamentations  of 
Augustus  to  the  senate  that  his  son  had  betrayed  him. 
If  we  may  believe  Suetonius,  Tiberius  determined  to 
commit  suicide  by  abstention  from  food,  and  Augustus 
only  f*ve  way  when  this  design  was  all  but  accom- 
plished. The  departure  from  Italy  was  as  secret  as 
it  could  be  made.  Years  afterwards,  when  Tiberius 
brake  silence  about  his  motives,  he  declared  that  he 
hid  retired  in  order  to  allow  the  young  princes,  Gaius 
and  Lucius,  sons  of  Julia,  a  free  course.  There  was 
perhaps  *  portion  of  the  truth  wrapped  up  in  this 
declaration.  Like  Agrippa,  who  retired  to  Mytilene 
to  svoid  the  young  Marcellus,  Tiberius  had  clearly  no 
taste  to  become  the  servant  of  the  two  children  whom 
Augustus  had  adopted  in  their  infancy  and  evidently 
destined  to  be  joint  emperors  after  his  death.  But  it 
may  well  be  believed  that  Tiberius,  unlike  Agrippa, 
had  do  burning  ambition  to  see  himself  in  the  place 
destined  for  his  stepsons ;  and  it  may  have  been  in 
his  eyes  one  of  the  attractions  of  exile  that  it  released 
him  from  the  obligation  to  aid  in  carrying  out  the  far- 
reaching  designs  which  Li  via  cherished  for  his  sake. 
Bat  the  contemporaries  of  Tiberius  were  no  doubt 
right  in  believing  that  the  scandal  of  Julia's  life  did 
■ore  than  all  else  to  render  his  position  at  Rome  in- 
tolerable.  His  conduct  to  her  from  first  to  last  gives 
a  strong  impression  of  his  dignity  and  self-respect. 
When  at  last  the  emperor's  eyes  were  opened,  and  he 
inflicted  severe  punishment  upon  his  daughter,  her 
husband,  now  divorced  by  the  emperor's  act,  made 
earnest  intercession  for  her,  and  did  what  he  could  to 
alleviate  her  suffering.  At  Rhodes  Tiberius  lived 
simply,  passing  his  time  mainly  in  the  company  of 
Greek  professors,  with  whom  he  associated  on  pretty 
equal  terms.  He  acquired  a  very  considerable  pro- 
ficiency in  the  studies  of  the  day,  among  which  must 
be  reckoned  astrology.  But  all  his  attempts  at  com- 
position, whether  in  prose  or  verse,  were  labored  and 
obscure.    After  five  years  absence  from  Rome,  he 

Spred  for  leave  to  return  ;  but  the  boon  was  angrily 
used,  and  Livia  with  difficulty  got  her  son  made 
nominally  a  legate  of  Augustus,  so  as  in  some  degree 
to  veil  his  disgrace.  The  neit  two  years  were  spent 
in  solitude  and  gloom.  Then,  on  the  intercession  of 
Gaius,  Augustus  allowed  Tiberius  to  come  back  to 
Rome,  but  on  the  express  understanding  that  he  was 
to  hold  aloof  from  all  public  functions, — an  under- 
standing which  he  thoroughly  carried  out. 

lie  had  scarcely  returned  before  death  removed 
(4  ad.)  Lucius,  the  younger  of  the  two  princes,  and  a 
year  and  a  half  later  (ranis  also  died.  The  emperor  was 
thus  left  with  only  one  remaining  male  descendant, 
Agrippa  Postumus.  youngest  son  of  Julia,  and  still  a 
h°J.  Four  months  after  Gaius' s  death  Augustus 
adopted  Agrippa  and  at  the  same  time  Tiberius.  The 
emperor  now  indicated  clearly  his  expectation  that 
Tiberius  would  be  his  principal  successor.  The  two 
essential  ingredients  in  the  imperial  authority — the 
pnxmtHlare  imperium  and  the  tribunicia  potetUu — 
were  conferred  on  Tiberius,  and  not  on  Agnppa,  who 
*&s  too  young  to  receive  them.  Tiberius's  career  as  a 
funeral  now  began  anew.  In  two  or  three  safe  rather 
than  brilliant  campaigns  he  strengthened  immensely 
the  Roman  hold  on  Germany,  and  established  the 
•inter  camps  of  the  legions  in  the  interior,  away  from 
the  Rhine. 

In  5  a.d.  it  became  necessary  to  attack  Maroboduus, 
who  bv  combining  peoples  formerly  hostile  to  each 
<*her  had  constructed  a  formidable  power,  with  its 
centre  in  Bohemia,  menacing  the  Roman  acquisitions 
in  Germany,  Noricum,  and  Pannonia  The  operations 
»ere  conducted  both  from  the  Rhine  and  from  the 
Danube,  Tiberius  being  in  command  of  the  southern 
•rmy.   Just  as  the  decisive  engagement  was  about  to 


take  place,  Tiberius  learned  that  Pannonia  and  Dal- 
matia  were  aflame  with  insurrection  in  his  rear.  He  was 
therefore  forced  to  conclude  peace  on  terms  honorable 
to  Maroboduus.  The  termr  inspired  in  Italy  by  the 
Pannonian  and  Dalmatian  rebellion  under  the  able 
chief  Bato  had  had  no  parallel  since  the  invasion  of 
the  Cimbri  and  Teutones.  The  four  serious  campaigns 
which  the  war  cost  displayed  Tiberius  at  his  best  as  a 
general.  As  he  was  about  to  celebrate  his  well- won 
triumphs,  the  terrible  catastrophe  to  Varus  and  his 
legions  turned  the  rejoicing  into  lasting  sorrow,  and 
produced  a  profound  change  in  the  Roman  policy 
towards  Germany.  Although  Tiberius  with  his 
nephew  and  adopted  son  Germanicus  made  in  9  and 
10  a.d.  two  more  marches  into  the  interior  of  Ger- 
many, the  Romans  never  again  attempted  to  bound 
their  domain  by  the  Elbe,  but  clung  to  the  neighbor- 
hood of  the  Rhine.  Tiberius  was  thus  robbed  in  great 
part  of  the  fruit  of  his  campaigns;  but  nothing  can 
deprive  him  of  the  credit  of  being  a  chief  founder  of 
the  imperial  system  in  the  lands  of  Europe.  From 
the  beginning  of  11,  when  he  celebrated  a  magnificent 
triumph,  to  the  time  of  the  emperor's  death  in  14 
Tiberius  remained  almost  entirely  in  Italy,  and  held 
rather  the  position  of  joint  emperor  than  that  of  ex- 
pectant heir.  Agrippa  Postumus  had  proved  his  in- 
capacity beyond  hope,  and  had  been  banished  to  a 
desolate  island.  In  all  probability  Tiberius  was  not 
present  when  Augustus  died,  although  Livia  spread 
reports  (eagerly  amplified  by  Velleius)  of  an  affection- 
ate interview  and  a  lingering  farewell. 


Tiberius  ascended   the  throne  at  the  age  of  fifty-nix. 


genng 

What  struck  his  contemporaries  most  whs 
penetrability.  As  was  said  of  a  very  different  man,  the  poet 
Gray,  "  he  never  spoke  out"  All  his  feelings,  desires,  pas- 
sions, and  ambitions  were  locked  behind  an  impassable  bar- 
rier, and  had  to  be  interpreted  by  the  very  uncertain  light 
of  bis  external  acta  It  is  recorded  of  him  that  only  once  did 
he  as  commander  take  counsel  with  his  officers  concern- 
ing military  operations,  and  that  was  when  the  ( 
of  Varus" » legions  had  made  it  imperatively  ne 
lightly  to  risk  the  loss  of  a  single  soldier.  He  was  an  un- 
paralleled master  of  passive  and  silent  dissimulation,  and 
the  inevitable  penalty  of  his  inscrutability  was  widespread 
dislike  and  suspicion.  But  behind  his  defences  there  lay 
an  intellect  of  high  power,  cold,  clear, and  penetrating  all 
disguises.  Few  have  ever  possessed  such  mental  vision,  and 
he  was  probably  never  deceived  either  about  the  wcakntwea 
of  others  or  about  his  own.  For  the  littleness  and  ser- 
vility of  public  life  in  regions  below  the  court  he  enter- 
tained a  strong  contempt  It  is  a  question  whether  he  ever 
liked  or  was  liked  by  a  single  being  ;  but  he  did  his  duty 
by  those  with  whom  be  was  connected  after  a  thorough 
though  stern  and  unlovable  fashion.  As  a  general  he 
commanded  the  fnll  confidence  of  his  soldiers,  though  he 
was  a  severe  disciplinarian ;  yet  the  men  of  bis  own 
legions  greeted  his  accession  to  the  throne  with  a  mutiny. 
Tiberius  proved  himself  capable  in  every  department  of  the 
state  more  by  virtne  of  industry  and  application  than  by 
genius.  His  mind  moved  so  slowly  and  he  was  accustomed 
to  deliberate  so  long  that  men  sometimes  made  the  mistake 
of  deeming  him  a  weakling  and  a  waverex.  He  was  in 
realitv  one  of  the  most  tenac'nus  of  men.  When  he  had 
once  formed  an  aim  he  could  wait  patiently  for  years  till 
the  favorable  moment  enabled  him  to  achieve  it,  and  if 
compelled  to  yield  ground  he  never  failed  to  recover  it  in 
the  end.  The  key  to  much  of  his  character  lies  in  the 
observation  that  he  had  in  early  life  set  before  himself  a 
certain  ideal  of  what  a  Roman  in  high  position  ought  to  be, 
and  to  this  ideal  he  rigidly  and  religiously  adhered.  He 
may  in  one  sense  be  said  to  have  acted  a  part  throughout 
life,  but  that  part  had  entered  into  and  interpenetrated  bis 
whole  nature.  His  ideal  of  character  was  pretty  much  that 
of  the  two  Oatoe.  He  practiced  sternness,  silence,  simplicity 
of  life,  and  frugality  as  he  deemed  that  they  bad  been 

Practiced  by  the  Fabricil,  the  Curi,  and  the  Fabii.  That 
'ibcrius's  character  was  stained  by  vice  before  he  became 
emperor  no  one  who  fairly  weighs  the  records  can  believe. 
The  persuasion  entertained  by  many  at  the  end  of  his  life 
that  he  had  been  always  a  monster  of  wickedness,  but  had 
succeeded  in  concealing  the  fact  till  be  became  emperor, 
has  slightly,  but  only  slightly,  discolored  the  narratives 
we  pewsess  of  his  earlier  years.  The  change  which  came 
over  him  in  the  last  years  of  his  life  seems  to  have  been  due 
to  a  kind  of  constitutional  clouding  of  the  spirits,  which. 
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made  bim  what  the  elder  Pliny  rails  him,  "  the  gloomiest 
of  mankind,"  end  disposed  him  to  brood  oTer  mysteries 
and  superstitions.  As  this  gloom  deepened  his  will  grew 
weaker,  his  power  tended  to  fall  into  the  hands  of  unworthy 
instruments,  terrors  closed  In  around  his  mind,  and  his 
naturally  clear  rision  was  perturbed. 


The  change  of  masters  had  been  anticipated  by  the 
Itum an  world  with  apprehension,  bat  it  was  smoothly 
accomplished.  Tiberius  was  already  invested  with  the 
necessary  powers,  and  it  may  even  be  that  the  senate 
was  not  permitted  the  satisfaction  of  giving  a  formal 
sanction  to  his  accession.  Agrippa  Postumus  was  put 
to  death  ;  but  Li  via  may  be  reasonably  regarded  as  the 
instigator  of  this  crime.  Livia  indeed  expected  to  share 
the  imperial  authority  with  her  son.  _  At  first  Tiberius 
allowed  some  recognition  to  the  claim;  but  be  soon 
shook  himself  free,  and  later  became  estranged  from 
bis  mother  and  held  no  communication  with  her  for 
years  before  her  death.  The  bUtory  of  Tiberius's  rela- 
tions with  other  members  of  his  family  is  hardly  less 
miserable.  Perhaps  with  any  other  commander  than 
Oermanicus  the  dangerous  mutiny  of  the  troops  on  the 
Rhine  which  broke  out  soon  after  Tiberius's  accession 
would  have  ended  in  a  march  of  the  discontented 
legions  upon  the  capital.  The  perilous  episode  of 
Arminius  caused  the  recall  of  Gennanicus  and  his 
despatch  to  the  East  on  an  honorable  but  compara- 
tively inactive  mission.  The  pride  and  passion  of 
Agrippina,  the  granddaughter  of  Augustus  and  wife  of 
Oermanicus,  tended  to  open  a  breach  between  her  hus- 
band and  the  emperor.  In  his  Eastern  command  Ger- 
manicus  found  himself  perpetually  watched  and  even 
violently  opposed  by  Piso,  the  governor  of  Syria,  who 
waa  suspected  to  nave  received  secret  orders  from 
Tiberius.  When  Oermanicus  died  at  Antioch  in  19 
A.D.,  the  populace  of  Rome  combined  with  Agrippina 
in  demanding  vengeance  upon  Piso  ;  and  the  emperor 
was  forced  to  disown  him.  The  death  of  Oermanicus 
was  followed  four  years  later  by  that  of  Drusus.  These 
two  princes  had  been  firm  friends,  and  Li  villa,  the  wife 
«>f  Drusus,  was  sister  to  Oermanicus.  Years  after- 
wards it  was  found  that  Drusus  had  fallen  a  victim  to 
the  treachery  of  his  wife  Livilla,  who  had  joined  her 
ambition  to  that  of  the  emperor's  minister  of  state 
Sejanus.  When  Drusus  died,  Tiberius  nominated  two 
of  Agrippina's  sons  as  his  heirs.  But  Sejanus  had 
grown  strong  by  nursing  the  emperor's  suspicions  and 
dislike  for  the  household  of  Oermanicus,  and  the 
mother  and  the  princes  were  imprisoned  on  a  charge  of 
crime.  In  hi*  memoirs  of  his  own  life  Tiberius  de- 
clared that  he  killed  Sejanus  because  he  had  discovered 
that  he  entertained  a  mad  rage  against  the  sons  of 
Oermanicus.  But  the  destruction  of  Sejanus  did  not 
*ave  Agrippina  and  her  two  children.  The  third  son, 
<faius  Caesar  (Caligula),  lived  to  become  emperor  when 
Tiberius  died  in  37. 

Throughout  his  reign  Tiberius  strove  earnestly  to  do  his 
- 1 1,  t ;.-  to  the  empire  at  large ;  his  guiding  principle  was  to 
maintain  with  an  almost  superstitious  reverence  the  con- 
stitutional forms  which  had  been  constructed  by  Augustus. 
Only  two  changes  of  moment  were  introduced.  The  im- 
perial guard,  hitherto  only  seen  in  the  city  in  small  detach- 
cuont*,  was  by  the  advice  of  Sejanus  encamped  permanently 
in  fall  force  close  to  the  walla.  By  this  measure  the 
turbulence  of  the  populace  was  kept  in  check.  The  officer 
in  command  of  the  guard  became  at  once  the  most  impor- 
tant of  the  emperor's  lieutenants.  The  other  change  was 
the  practically  complete  abolition  of  the  old  oomitia.  But 
the  senate  was  treated  with  an  almost  hypocritical  defer- 
once,  and  a  pedantically  precise  compliance  with  the  old 
republican  forms  was  observed  towards  the  senatorial  mag- 
istrates. The  care  expended  by  Tiberius  on  the  provinces 
was  unremitting.  His  favorite  maxim  was  that  a  good 
shepherd  should  shear  the  flock  and  not  flay  it.  When  he 
died  he  left  the  subject  peoples  of  the  empire  in  a  condition 
of  prosperity  such  as  they  bad  never  known  before  and 
never  knew  again.  Soldiers,  governors,  and  officials  of  all 
kinds  were  kept  In  wholesome  dread  of  vengeance  if  they 
oppressed  those  beneath  them  or  encouraged  irregularity 
of  any  kind.  Strict  economy  permitted  light  taxation  and 
the  emperor  to  show  generosity  in  periods  of  ex- 


ceptional d  (stress.  Pnbllo  security  both  in  Italy  and  abroad 
was  maintained  by  a  strong  hand,  and  commerce  was  stimu- 
lated by  the  improvement  of  communications.  Jurisdic- 
tion both  within  and  without  the  capital  waa  on  the  whole 
exercised  with  steadiness  and  equity,  and  the  laws  of  the 
empire  were  at  many  points  improved.  The  social  and 
moral  reforms  of  Augustus  were  uphold  and  carried  further. 
Such  risings  against  the  emperor's  authority  as  occurred 
within  the  Roman  domain  were  put  down  with  no  great 
difficulty.  The  foreign  or  rather  the  frontier  policy  was  a 
policy  of  peace,  and  it  was  pursued  with  considerable  suc- 
cess. With  few  exceptions  the  duties  of  the  Roman  forces 
on  the  borders  were  confined  to  watching  the  peoples  on 
the  other  side  while  they  destroyed  each  other.  On  the 
Rhine,  at  least,  masterly  inactivity  achieved  tranquillity 
which  lasted  for  a  long  period. 

The  disrepute  which  attaches  to  the  reign  of  Tiberius 
has  come  mainly  from  three  or  four  sources, — from  the 
lamentable  story  of  the  imperial  household,  from  the  tales 
of  hideous  debauchery  practiced  in  deep  retirement  at 
Ospress  during  the  last  eleven  years  of  the  emperor's  life, 
from  the  tyranny  which  Sejanus  was  permitted  to  wield  in 
his  master's  name,  and  from  the  political  prosecutions  and 
executions  which  Tiberius  encouraged,  more  by  silent  com- 
pliance than  by  open  incitement.  The  stories  of  immo- 
rality are  recorded  chiefly  by  Suetonius,  who  has  evidently 
used  a  poisoned  source,  possibly  the  memoirs  of  the  younger 
Agrippina,  the  mother  of  Nero.  Tiberius  loved  to  shroud 
himself  in  mystery,  and  such  stories  are  probably  the  result 
of  unfriendly  attempts  to  uplift  the  darkness.    If  history 
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held  by  Agrippa  during  the  reign  of  Augustus,  and  the 
minister  was  actually,  and  all  but  formally,  joint  emperor. 
Of  the  administrative  ability  of  Sejanus  there  can  be  no 
question ;  but  the  charm  and  secret  of  his  power  lay  in  tha 
use  he  made  of  those  apprehensions  of  personal  danger  which 
seem  never  to  have  been  absent  from  his  master's  mind. 
The  growth  of  "delation,"  the  darkest  shadow  that  lies  oa 
the  reign,  was  in  part  a  consequence  of  the  supremacy  t 
the  arts  of  Sejanus.  Historians  of  Rome  in  ancient  I" 
remembered  Tiberius  chiefly  ss  the  sovereign  under 
rule  prosecutions  for  treason  on  slight  pretexts  first  became 
rife,  and  the  hateful  race  of  Informers  was  first  allowed  to 
fatten  on  the  gains  of  judicial  murder.  Augustus  bad 
allowed  considerable  license  of  speech  and  writing  against 
himself,  and  had  made  no  attempt  to  set  op  a  doctrine  of 
constructive  treason.  But  the  history  of  the  state  trials  of 
Tiberius's  reign  shows  conclusively  that  the  straining  of  tha 
law  proceeded  in  the  first  instance  from  the  eager  flattery 
of  the  senate,  was  in  the  earlier  days  checked  and  controlled 
to  a  great  extent  by  the  emperor,  and  was  by  him  acqat- 
esced  in  after  a  time  with  a  sort  of  oonU 
euoe,  till  he  developed,  under  the  Influence  of  his  ) 
readiness  to  shed  blood. 

The  principal  suthoritles  for  the  reign  of  Tiberius  are  ' 
and  Suetonius.  The  Annal*  of  Tacitus  were  not  publlst 
nearly  eighty  years  after  the  death  of  Tiberias.  Be 
quotes  an  authority  by  name.  In  all  Drobabtlity  he  drew  i 
largely  from  other  historians  who  had  preceded  him  ,  to  s. 
extent  he  availed  himself  of  oral  tradition ;  and  of  archives  I 
original  records  be  made  some,  but  comparatively  little,  use.  In 
his  history  of  Tiberius  two  influences  were  at  work.  In  almoat 
equal  strength  :  on  the  one  hand  he  strives  continually  after  fair- 
ness ;  on  the  other  the  bias  of  a  man  steeped  In  senatorial  tntdtUons 
forbids  him  to  attain  it,  Tacitus  Is  certainly  not  among  the  his- 
torians in  whom  our  confidence  grows  by  repeated  reading.  Sue- 
tonius was  a  biographer  rather  than  an  historian,  and  the  ancient 
biographer  was  even  less  given  to  exhaustive  Inquiry  than  toe 
ancient  historian  ;  moreover  Suetonius  was  not  gifted  with  great 
critical  faculty,  though  he  told  the  truth  so  far  as  he  could  see  It. 
His  UvetqfUve  TWw  Orson  was  written  nearly  at  the  time  when 
Tacitus  was  composing  the  AnnaU,  but  wss  published  a  little 
later.  Velleius  Paterculux  is  by  far  the  oldest  authority  for  any 
part  of  Tiberius's  life.  He  had  been  an  officer  under  Tiberlua, 
and  be  eulogises  his  old  general  enthusiastically,— feeling  It 
necessary,  however,  to  do  less  than  justice  to  the  achievements 
of  Gennanicus.  To  Velleius  all  defenders  of  Tiberius  bare  eagerly 
appealed.  In  truth  it  is  his  silence  slone  which  affords  any  ex- 
ternal aid  in  repelling  the  charges  of  Tacitus  and  Suetonius,  ansl 
the  tact  that  Velleius  published  bis  work  in  the  lifetime  of  his 
master  deprives  that  silence  of  Its  value.  The  eulogy  of  Sejanus 
which  Is  linked  with  that  of  Tiberius  must  needs  shake  f 


Digitized  by  Google 


Digitized  by  Google 


Digitized  by  Google 


TIBESTI— TIBET. 


tjve  ol  the  reign  of  Tiberias  Is  to  any  great  extent  independent 
of  Tacitus.  In  recent  times  a  considerable  mass  of  inscrip- 
tion* has  added  to  our  knowledge  of  the  administration  of 
tni.«  emperor.  The  chief  account  of  Tiberius  in  English  Is  that 
contained  In  Dean  Meri  vale's  HUtory  of  the  Roman*  under  the  Km- 
ftn.  Mr.  Beesly  has  written  an  interesting  defence  of  him  in  his 
thhtine.  Cbxiiui  and  Tibertu$.  The  best  recent  history  of  this 
period  w  Hermann  Schiller's  Oetehiekte  drr  romtuchen  Kautrteit 
it*Aha,  1883).   Numerous  monographs  relating  to  the  reign  nave 


appeared  in  recent  times  on  the  Continent  The  principles  of 
the  imperial  administration  of  the  provinces  by  Tiberius  hare 
been  treated  by  Mommsen  in  the  fifth  volume  of  his  BiMory  of 
Rome,  translated  into  English  under  the  title  of  TV  Roman  Prov- 
ince* from  Auguttu*  to  DtodetUm.  (J.  a  a.) 

TIBESTI.  See  Sahara,  toL  xxL  p.  157,  and 
Tibbu8. 


TIBET. 


rpiBET,1  Thibet,  or  Ttibet,  an  extensive  and  highly 
X   elevated  region  in  the  heart  of  Asia,  comprising 
tablelands  ranging  from  10,000  to  17,600  feet  above 
sea-level.  The  Himalayan  mountain  ranges 
_       and  the  transverse  ranges  of  upper  Yon-nan 
constitute  the  sonthern  scarp,  the  Yun-ling  Mountains 
of  China  the  eastern  scarp,  and  the  Kuen-Lun  (Kiiin- 

*Thc  name  Tibet  is  not,  as  usually  alleged,  unknown  In  the  conn  - 
though  only  found  there  in  an  attenuated  form.  The  foi- 
ls are  also  met  with— in  Chinese  annals  Tu-bat  (5th 
cent)  and  Tie-bu-ie,  Tu-bo-le  (11th  cent) ;  in  Mongo- 
Name.  llan.  T&bei,  Tobot ;  in  Arabic,  Tubbet ;  Rabbi  Ben- 
jamin (lltt),  Thibet;  J.  de  Piano  Carplnl  (1247). 
naM;  RubruquU  (lZ'tf).  Marco  PoH  (1298),  Trbet;  Ibn  Batuta 
tlMOl,  Thabat;  Ibn  Haukal  (978),  Al  Birunl  (1020).  Odorlc  of  Por- 
■M  (e.  1328).  Oraxlo  della  Penna  (1730),  Tibet.  A  TlbeUn, 
arriving  at  Darchlendo  from  Lhasa,  states  that  he  comes  from 
Terpen,  meaning  High  or  Upper  Tibet.— 8 tod-Bod  in  contra 
■lutaDCtton  to  Bmad-Bod  or  Lower  Tibet  The  former  expression, 
•ere  it  supported  by  any  ancient  authority,  might  be  regarded  as 
the  etymological  origin  of  "Tibet ";  historical  evidence,  how- 
ever, seems  to  indicate  another  source.  Thestate  of  which  Lhasa 
ii  the  capital  Is  often  called  "  Deba  jung  "  or  "  land  of  the  Debas  " 
•  tirpa  bono*).  The  title  of  the  tepa  lama  is  familiar.  Chinese 
records  say  that  the  king  of  the  country  is  called  diba :  and  Joh. 
'•rueber  lnftmn*  us  that  the  king  is  styled  (leva  or  tern,  and  la 
descended  from  an  ancient  race  of  Tangut  Tatars.  The  Chinese 
annals  of  the  Tang  dynasty  record  that  Fanni  Tubat  the  his- 
torical founder  of  a  state  in  the  east  of  Tibet  in  433.  gave  to  his 
dumtnlon  his  surname  of  Tubat  This  was  a  famous  family 
name  proper  to  several  Tatar  dynasties  which  ruled  in  the  north 
and  northwest  of  China,  and  belonged  to  the  Bien-pl  race,  in  the 
.menage  of  which  tubal  meant  ,Ta  coverlet"  An  appended 
itprnd  stated  that  the  fifth  ancestor  of  Liluku.  the  founder  of  the 
wuthern  Liang  dynasty  and  family  and  father  of  Fanni, derived 
the  surname  of  Tubat  which  became  that  of  his  family,  from 
ui*  fact  that  he  was  born  In  a  coverlet  while  his  mother  Huykshe 
was  ikeplng.  However  worthless  the  legend,  there  is  complete 
nmllarlty  between  the  name  of  the  Tubat  or  Tobat  Tatars  and 
that  of  Tibet  and  we  may  with  considerable  safety  take  the  latter 
word  sa  derived  from  the  former,  the  fact  being  that  it  was  and 
h still  extensively  used  in  the  sense  of  "greet/ "chief,"  among 
U*  Tatar  tribes.  Tibet,  however,  Is  not  the  name  by  which  the 
nKdem  Tibetans  designate  themselves  and  their  country.  Bod 
pa,  -  a  man  of  Bod,"  Bod-yul.  "  country  of  Bod,"  are  the  expres- 
sions in  current  use:  but  what  "Bod"  means  is  uncertain, 
il'dnon  has  maintained  that  before  the  arrival  of  Indian 
tochers  the  people  had  no  name  for  themselves  or  their  country, 
wxl  the  present  Bod  comes  from  the  8anskrit  BTot—nn  opinion 
which,  though  inconsistent  with  the  evidence  collected  about 
Tobat  is  rather  confirmed  by  a  legendary  account  According 
■  that  account,  the  country,  which  was  occupied  by  a  race  of 
men  not  vet  emerged  from  primitive  barbarism,  was  originally 
called  Bod  rjnraJ,  <.«., "  Bod  s  victory."  The  secondary  name  then 
might  be  in  lta  simple  form  Bod,  a  Buddhist  appellative  stiggested 
i  j  the  Sanskrit  homonyma  of-6al  or -6  a*,  part  of  the  name  brought 
in  by  the  Tatar  conquerors.  Anyhow  there  is  no  occasion  for  the 
'Jther  etymologies  suggested,  such  as  that  from  Buddha,  or  that 
proposed  by  Bchlefncr  (rub  and  p'od,  both  meaning  "able" 
"capable").  An  old  name  for  Tibet  in  the  native  books  ia 
wtong-mar-gyi-yul.  "country  of  the  red-faced  men."  so  called 
apparently  from  the  ancient  national  custom  of  painting  the  face 
rw,— a  practice  which  was  forbidden  by  King  Srong-btsan  at  the 
itirtaace  of  his  wife  Wan  cheng.  a  Chinese  princess.  Among  the 
Mongols  Tibet  was  simply  called  Barontala  (the  "  right  side"), 
m  contradistinction  to  Dsontala  (the  "left  side"),  which  was 
among  them  .the  name  of  Mongolia  In  Chlna.dur(ng  the  Yuan 
s  called 


cr  Mongol  dynasty,  it  was 


Wei-axe-Tsang,  In  which  we 


rre.«iise  the  names  of  the  two  central  provinces  of  DblTs  (U) 
and  Tseng.  Khachi.  Khache,  Khaschi,  Kashl,  are  various  forms 
•fa  term  which  U  often  met  with  in  books  as  applied  to  a  part 
<he  plateaus  of  Tibet  and  which  cannot  without  difficulty  be 
WnUfled  In  positive  geography.  We  take  it  to  be  simply  a 
revival  of  the  old  name  of  the  Tangut  or  Hie  kingdom,  the 
Khashi  or  Khoahl  of  the  Mongols  (862-1227),  on  the  northeast  of 
nbst.on  the  west  of  the  Hoang-ho.  whence  Ho-sl  In  Chinese  his- 
u7'  *nd  PcfO'P"  the  ori«1n  of  the  name.  In  the  11th  century 
Miiirsspamsdeuseof  the  term  K'ach*for  Mussulman;  Hue  ana 
Whet  have  reported  the  use  of  the  same  expression  in  the  cen- 
r*i  provinces  with  a  similar  acceptation.  A  popular  etymology 
h«  confounded  it  with  the  words  Ka-che  for  TK  When,  Wrafiy 
.r^flJ?nli'vWn,cnJ.U  now  supposed  to  be  It*  meaning  when 
*.P?'*2  to  Mohammedans.  Kashmir  Is  also  called  K  a-che.  from 
H^.SJtwthat  11 nnt1er  Mohammedan  rule,  says  Jaeschke :  but, 
JHl  been  the  case  only  since  1805.  there  Is  great  proba- 
is  simply  used  as  an  abridged  form  of 
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Ldn)  ranges  the  northern  scarp,  towards  Turke 
Mongolia*,  on  the  west,  where  it  narrows 
considerably,  it  merges  into  the  Pamir  table-  Bouno*™"- 
lands.  Its  extreme  length  from  east  to  west  exceeds 
1600  miles  ;  its  breadth  from  north  to  south  ranges 
from  150  miles  in  the  west  to  an  average  of  500  in 
central  Tibet  and  a  maximum  of  700  in  the  east.  The 
area  of  Tibet  exceeds  700,000  square  miles. 

Much  of  Tibet  is  wholly  abandoned  to  wild  animals, 
and  much  is  uncultivable  and  occupied  only  by  various 
wandering  tribes  of  nomads.  The  centres  of  the  set- 
tled and  agricultural  population  lie  to  the  south,  in  a 
region  named  Bod-yul  (meaning  Bod-land)  by  the  in- 
habitants, who  are  called  Bod-pas ;  by  the  Hindus  it 
is  called  Bin  it,  and  by  the  Chinese  Si-tsang.  The 
greater  portion  of  this  region  is  governed,  under  the 
supremacy  of  China,  by  lamas  and  gyalpos,  ecclesi- 
astical and  lay  Bod-pas,  the  principal  seat  of  govern- 
ment being  at  Lhasa,  the  chief  city  of  Bod-yul. 
Portions  are  Bubiect  to  Kashmir  and  Nepal,  and  to 
independent  chieftains,  and  portions  are  directly  sub- 
ject to  China;  but  the  Bod-pa  ethnological  element 
prevails  more  or  less  throughout 

Tibet  was  long  a  ferra  incognita  to  Europeans.  It 
is  difficult  of  access  on  all  sides,  and  everywhere  diffi- 
cult to  traverse.  Its  great  elevation  causes  the  climate 
to  be  rather  arctic  than  tropical,  so  that  there  is  no 
gradual  blending  of  the  climates  and  physical  conditions 
of  India  and  Tibet,  such  as  would  tend  to  promote 
intercourse  between  the  inhabitants  of  these  neighbor- 
ing regions ;  on  the  contrary,  there  are  sharp  lines  of 
demarcation,  in  a  mountain  barrier  which  is  scalable 
at  only  a  few  points  and  in  the  social  aspects  and  con- 
ditions of  life  on  either  side.  No  great  armies  have 
ever  crossed  Tibet  to  invade  India;  even  those  of 
Jenghis  Khan  took  the  circuitous  route  via  Bokhara 
and  Afghanistan,  not  the  direct  route  from  Mongolia 
across  Tibet.  Thus  it  was  no  easy  matter 
for  the  early  European  travellers  to  find  European 
their  way  into  and  explore  Tibet  Friar  traveUen. 
Odoric  of  Pordenone  is  supposed  to  have 
reached  Lhasa  are.  1328,  travelling  from  Cathay; 
three  centuries  afterwards  the  J esuit  Antonio  Andrada, 
travelling  from  India,  entered  Tibet  on  the  west  in 
the  Manasarowar  Lake  region,  and  made  his  way 
across  to  Tangut  and  northwestern  China;  in  1661 
Fathers  Grueber  and  D'Orville  travelled  from  Peking 
via  Tangut  to  Lhasa,  and  thence  through  Nepal  U 
India;  and  during  the  first  half  of  the  18th  century 
various  Capuchin  friars  appear  to  have  pawed  freely 
between  Delhi  and  Lhasa^  by  way  either  of  Nepal  or 
Kashmir.  The  first  Englishman  to  enter  Tibet  was 
George  Bogle,  in  1774,  on  an  embassy  from  Warren 
Hastings  to  the  tashi  (teshu)  lama  of  Shigatxe.  In 
1811  Thomas  Manning  made  his  way  from  India  to 
Lhasa  ;  he  is  the  only  Englishman  who  has  succeeded 
in  reaching  the  sacred  city,  and  he  had  soon  to  leave 
it.  During  the  19th  century  Europeans  have  been 
systematically  prevented  from  entering  the  country  or 
speedily  expelled^  if  found  in  it  In  1844-46  the 
French  missionaries  Hue  and  Gabet  made  their  way 
to  Lhasa  from  China,  but  were  soon  deported  back 
again.  In  1866  the  Abbe*  Desgodins  travelled  through 
portions  of  eastern  Tibet  and  reached  Chiamdo  (in 
Kham),  but  was  prevented  from  approaching  any 
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...toLhaaa.  Last  of  all  the  Russian  Colonel  Pre- 
ievalsky  succeeded  in  exploring  portions  of  northern 
Tibet,  but  was  uuable  to  penetrate  southwards  into 
Bodland. 


ol  position  ;  nui  una  la  improoaoie,  ior  mo  i»uiu 
Important  places  as  Lhasa  and  B&taug  are  30  to  i 
error.  Our  knowledge  of  the  geography  of  the 
complete  only  for  portions  of  western  Tibet,  whl 


tiers  have  long  been  in  possession  of  maps  of 
Tibet,  compiled  from  surveys  executed  early  in 
the  18th  century  by  lamaa,  under  instructions 
from  the  Jesuit  fathers  who  made  a  survey  of 
China  for  the  emperor  Kang-he.  The  lamas's  map*  were 
the  basis  of  Danville's  Allot,  published  in  1TS3,  and  were 
employed  by  Klaproth  in  constructing  his  map  of  Asia  in 
1824 ;  but  they  are  generally  very  meagre,  only  reliable  iu 
the  vicinity  of  the  principal  roads,  and  occasionally  very 
misleading.  They  must  have  been  compiled  at  best  from 
rude  estimates  of  distance  and  direction,  and  in  some  parts 
from  mere  hearsay  or  conjecture.  They  are,  however,  sup- 
posed to  have  been  baaed  on  astronomical  determinations 
of  position  ;  bat  this  is  improbable,  for  the  latitudes  of  such 

'  00  miles  in 
country  is 
,  which  are  sub- 
ject'to  the  maharajah  of  Kaahmir.and  have  been  regularly 
surveyed.  This  knowledge  has  been  largely  supplemented 
during  the  last  twenty  years  by  the  work  of  natives  of 
India— the  so-called  trans-Himalayan  explorers  of  the 
Indian  Survey,  notably  Pandits  Naiu  Singh  and  Krishna 
(A— K) — who  have  been  trained  to  carry  route  sorveys 
through  regions  which  they  may,  but  Europeans  may  not, 
enter. 

Tibet  is  commonly  divided  into  two  parts  called 
Great  and  Little  Tibet,  the  former  lying 
Geofrra-  between  102°  and  79°  &  long.,  the  latter 
SvSens.  between  79°  and  74°.  Great  Tibet  is 
broadly  divisible  into  a  western  region,  in 
which  there  is  a  considerable  preponderance  of  table- 
land over  hill  and  mountain  ana  of  lake  basins  over 
river  basins,  and  an  eastern  region,  in  which  the  re- 
verse holds  good  and  the  surface  of  the  ground  is  so 
greatly  corrugated  that  the  natives  call  it  rong-rt*ub, 
a  rough  country  full  of  ravines."  In  Little  Tibet 
the  Himalayas  converge  towards  the  Kuen-Lun,  and 
the  breadth  of  the  plateau  mcridionally  diminishes  to 
lees  than  a  fourth  or  what  it  attains  in  Great  Tibet. 
The  entire  region  may  be  broadly  divided  into  three 
longitudinal  zones,  increasing  in  elevation  from  south 
to  north,  via.,  a  southern  zone,  which  contains  the 
centres  of  the  settled  and  agricultural  population  ;  a 
middle  zone,  comprising  the  pasture  lands  of  the  Bod- 
pa  nomads ;  and  a  northern  zone,  for  the  most  part 
abandoned  to  wild  animals,  but  partly  occupied  by 
tribes  of  Turkic  and  Mongolian  nomads.  The  southern 
and  middle  zones  comprise  Bodland  proper  and  are 
divided  into  four  provinces,  viz.,  Nari  (Ngari,  An) 
•n  the  west,  between  74°  and  85°  E  long.  ;  Kh&tn, 
otherwise  Do-Khani,  on  the  east,  between  92°  30' 
and  102° ;  and  in  the  centre,  Tsang,  adjoining  Nan, 
and  U  or  Us  (otherwise  Y  or  Wei),  adjoining  Kham  ; 
the  two  central  provinces  are  commonly  called  I  tsang, 


A  considerable  belt  of  the  middle  zone  is 
as  the  Hor  country.  The  middle  and  north- 
ern zones  embrace  the  greater  portion  of  the  region 
known  to  Bod-pas  as  the  Chang-tang  (By&n-tang, 
Jan-tang)  or  "Northern  Plain,'    which,  however, 

Erotrudes  southwards  and  abuts  upon  the  Hima- 
yas  from  80°  to  85°  E.  long.,  thus  interposing  a 
nomad  population  between  the  settled  populations  to 
the  east  and  the  west.  The  northern  zone  merges  on 
the  west  into  the  Pamir  tablelands. 

The  tableland  of  Tibet  attains  its  maximum  eleva- 
Tableland.   tion,  feet  above  sea-level,  on  the 

79th  meridian,  in  the  Lingzi-t&ng  plateau 
of  the  northern  zone ;  thence  there  is  a  gradual  fall 
east,  west,  and  south,  the  plateau  level  on  the  97th 
meridian  being  about  13.500  feet  in  the  northern  zone 
and  10,000  in  the  southern  Between  the  82d  and 
90th  meridians  the  northern  zone  is  known  only  from 
the  maps  of  the  lamas's  survey,  which  indicate  a  sur- 
shghtly  corrugated  with  hills  and  containing 
i  of  great  size,  but  no  rivers  of 


there  are  longitudinal  water-partings  be- 
basins  of  the  several  rivers  already  men- 


The  river  basins  in  this  tone  apparently  < 

to  the  east  of  the  90th  meridian  and  from  „,„.„. 
them  issue  the  Di-chu'  (Chinese  Kin-sha-  ^ 
kiang),  whose  headwaters  unite  at  Ui-chu  Rab-duo 
in  94°  30'  E.  long.  ;  the  Chiamdo  river  or  Lao-tsso- 
kiang;   the  Hoang-ho,  in  about  96°,  which  flows 
through  the  Kianng  and  Orin  lakes  (13,500  feet 
above  the  sea  and  each  exceeding  80  miles  in  cir- 
cumference) and  passes  northwards  out  of  Tibet 
through  the  Kueu-Lun ;  and  the  Ja-chu  or  Yalang- 
kiang,  also  in  about  90°  E  lung.,  which  flows  south- 
wards through  eastern  Tibet    In  the  middle  zone  a 
system  of  lakes  on  the  90th  meridian  gives  birth  to 
the  Nag-chu,  which  becomes  the  Sok-chu  and  lower 
down  the  Giama-Nu-chu — known  to  the  Chinese  as  the 
Lu-tee-kiang — and,  trending  southwards,  winds  round 
the  eastern  extremity  of  the  Himalayas.    In  the 
lower  zone  the  Indus  and  the  Yaro-tsanpo  rise  on 
either  Bide  of  the  82d  meridian  and  flow  in  opposite 
directions  parallel  to  the  Himalayas,  and  then,  pass- 
ing through  openings  in  those  mountains  twenty  de- 
grees apart  in  longitude,  enter  India  on  the  extreme 
east  ana  west.   The  Lohit  Brahmaputra  rises  behind 
the  eastern  Himalayas  and  flows  south  westwards 
into  India,   The  Giama-Nu-chu,  Chiam-do-chu,  sod 
Dichu  flows  southwards  into  Burma  and  Yon-nan, 
through  closely  contiguous  valleys  between  a  system 
of  meridional  ranges  which  project  as  spurs  from  the 
Tibetan  plateau.    West  of  82°  a  single  water-partinr 
between  north  and  south— that  of  the  Mus-tagh  and 
Karakoram,  sometimes  called  the  Turkic— separates 
Indo-Tibetan  from  Turko-Tibetan  waters ;  east  of  that 
meridian 
tween  the 
tioned. 

The  Himalayan  Mountains  which  constitute  so  con- 
siderable a  portion  of  the  southern  scarp 
of  Tibet,  consist  of  a  succession  of  longi-  mm^:" 
tudinal  chains,  running  in  general  parallel 
to  each  other  along  the  glaciB  of  the  plateau.  These 
chains  are  much  higher  on  their  southern  than  on 
their  northern  faces,  and  are  connected  in  some  parti 
by  transverse  ridges,  but  in  other  parts  are  broken 
and  interrupted  by  fissures  and  valleys.  The  principal 
chain  is  the  one  of  high  peaks  covered  with  perpetual 
snow  which  culminates  in  Mount  Everest,  29,000  feet 
above  the  sea.  This  chain  may  be  regarded  as  the 
geographical  boundary  between  Tibet  and  India  In 
some  parts  it  is  the  water-parting  ;  but  at  the  several 
points  where  its  continuity  is  broken  the  water-partinr 
recedes  to  an  inner  chain  on  the  plateau,  and  basins 
are  formed  between  the  two  chains,  the  waters  ot 
which  descend  in  rivers  to  the  plains  of  India  The 
plateau  is  a  region  of  plains  and  wide  open  valleys  of 
little  depth  ;  the  scarp  is  a  region  of  mountains  and 
narrow  confined  valleys  of  great  depth.  The  narrow 
valleys  of  the  scarp,  being  lower,  are  wanner  and 
morn  favorably  adapted  for  cultivation  than  the  broad 
valleys  of  the  plateau. 

Higher  than  these  last  are  the  plains  of  the  Chang- 
tang,  which  are,  for  the  most  part,  too  high 
and  cold  for  any  but  pastoral  uses.  All  o^fS 
such  tracts  the  inhabitants  call  chdng-tdnp,  mag 
though  the  word  strictly  signifies  "the 
Northern  Plain  ;"  and  all  tracts  which  contain  valleys 
warm  enough  for  cultivation  they  call  row©-  (signifying 
a  ravine  or  narrow  valley  or  cleft  in  a  hill),  but  more 
particularly  the  lower  and  warmer  valleys  which  pro- 
duce crops  twice  in  the  year ;  the  word  is  also  com- 
monly employed  to  indicate  a  warm  country.  The 
alluvial  beds  in  the  valleys  are  composed  of  the  debris 
of  the  surrounding  rocks,  hud  out  in  horizontal  de- 
posits, which  in  course  of  time  have  become  furrowed 
into  gigantic  ravines  with  a  succession  of  narrow  ter- 


i  Tibetan*  rail  rivers  either  tempo  —  river  or  cMu  —  weler.  tb* 
former  being  chiefly  employed  In  southern  Tibet,  as  for  the  great 
river)  and  lu  principal  tributaries.  Lakes 
CAO  or  too.  A  mountain  peas  la  called  id. 
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my*  in  steps  on  each  flank.  It  is  on  the  existing 
lower  ill  m  i»l  beds  and  the  remnants  of  higher  beds 
that  cultivation  is  carried  on,  in  plots  which  are 
usually  well  watered  and  very  fertile.  The  sharp 
wile-peaks,  which  are  highest  of  all  and  bare  of 
Kiil.  but  covered  with  perpetual  snow,  are  met  with 
ej.-m  frequently  in  tracts  of  rong,  and  the  ronnded 
hills  coated  with  grass  to  altitudes  sometimes  exceed- 
ing 16,000  feet  in  tracts  of  chang-tang.  The  forest- 
ebd  mountain  slopes  which  are  occasionally  met  with 
occur  chiefly  in  the  rong.  The  general  direction  of 
the  hill  and  mountain  chains  is  east  and  west,  but 
north  west  and  southeast  in  western  Tibet,  northeast 
tod  southwest  in  the  province  of  U,  and  north  and 
•with  in  eastern  Tibet.  The  peaks  rise  in  many  parts 
to  between  20,000  and  25.000  feet— in  the  Mus-tagh 
range  to  ■>.:%» — above  the  sea-level,  but  rarely  to 
mora  than  10,000,  and  often  to  not  more  than  a  few 
hundred  feet  above  the  general  level  of  the  plateaus 
from  which  they  spring.  The  principal  water-partings 
in  some  districts  follow  the  crests  of  low  ridges  and 
gentle  undulations  which  are  of  barely  appreciable  ele- 
vation above  the  surface  of  the  ground. 

Nari,  the  western  province  of  Bodland  is  divided 
xm.  into  the  sub-provinces  of  Ladak  and  Balti 
on  the  west,  between  75°  and  79°  E.  long., 
now  a  part  of  Kashmir;  Khorsum  between  79°  and 
82°,  conterminous  with  the  Himalayan  provinces  of 
British  India;  and  Mangyul  or  Dokthol,  between  82° 
and  87°,  conterminous  with  western  Nepal.  The  last 
two  are  under  the  government  of  Lhasa,  Western 
Mri  is  bounded  on  the  south  by  that  portion  of  the 
Himalayan  chain  of  snow-peaks  which  stretches  in 
almost  a  direct  line  northwest  from  the  Manasamwar 
Lake  region  to  the  Nanga  Parbat  peak  (26,620  feet), 
it  fin*  facing  the  plains  of  the  Punjab,  then  passing 
north  of  Kashmir.  The  provinces  appertaining  to 
Kashmir  have  already  been  described  in  the  article 
Ladak  and  Balti  (q.v.).  The  Karakoram  chain, 
although  its  principal  pass  is  18,500  feet  above  sea- 
level,  nowhere  rises  very  high  above  the  tableland. 
It  constitutes  a  portion  of  the  water-parting  between 
India  and  Turkestan,  separating  the  Lingxi-tang 
plateau,  the  highest  in  all  Tibet,  from  the  broad  and 
open  valley  of  Chang-chenmo :  it  has  been  traced 

e*k'T     to-tne  m.e"d'»n  °f  82<^  but  no  farther. 

Khorsum  is  mainly  chang-tang,  but  has  some  up- 
KhoriDB.  I»nd  cultivation  round  the  capital,  Rudok, 
.  and  in  the  Gartang  valley,  and  lowland  cul- 
[  vjtion  to  the  rong  of  the  great  plateau  (120  miles 
■Dj  by  15  to  60  broad)  of  Ouge  or  Hundes,  the  upper 
basin  of  the  Sutlej.  In  this  province  lie.  within  the 
*n>ill  area  of  a  square  degree,  the  sources  of  four  great 
nvers— the  Indus,  the  Yaro-tsanpo,  the  Sutlej.  and 

i Tl  m  . ~the  Mcred  lake»  of  Manasarowar  and 
Kikas  Tal  15,300  feet  above  the  sea  and  each  50  miles 
■  circumference,  and  two  famous  mountains,  Nimo 
>amlmg  (25.360  feet)  to  the  south,  believed  by  the 
noetans  u>  be  their  highest  mountain,  and  to  the 
wth  the  sacred  Kailas  Oangri  (21,830  feet),  the 
runtysee  of  the  lamas's  survey.  Prom  the  Kailas  i 
^»ngn  a  chain  of  hills  stretches  to  the  northwest, 
separating  the  upper  basins  of  the  Sutlej  and  the  In- 
aus ;  to  the  north  of  that  another  chain,  running  east 
^rWe?J'  caJlmin»t«  'n  the  Aling  Gangri  peaks  (24,- 
Z  i  W£PM*!S  thc  Indus  basin  from  the  Pan- 
r^«.000  miles  long,  from  3  to  7  broad,  and 
22  '"'^de).  near  which  Rudok  is  situated, 
-arts  pass  from  Ladak  to  Lhasa  through  the  plains 

aim  SV"1  ^uthol< the  gold-fields  ofThok  Jalung 
»nd  Thok  Daurakpa,  and  the  Hor  country, 
sang-yul  or  Dokthol,  contains  the  upper  basins  of 
k  laro;to*npo— here  known  as  the  Nari- 
Ck~*?d  itsjprincipal  affluents,  the  Cha- 
ia  wkJl.  «SU  -  ****  Charta-tsanpo.  The  province 
SgyW^Ml  »nd  its  population  nomadic,  the 
JJJtal.  Sarka  Jong,  being  merely  a  good-sized  vil- 


The  common  border  of  the  provinces  of  Nari  and 
Tsang  falls  nearly  on  the  87th  meridian.  „ 
Here  the  Chang-tang  recedes  from  the  ■"ant- 
Himalayas,  and  its  southern  scarp,  trending  northeast, 
forms  the  upper  fringe  of  tracts  appertaining  to 
U- tsang  that  are  capable  of  producing  a  single  crop 
annually.    This  region  constitutes  the  most  imj 
portion  of  the  basin  of  the  Yaro-tsanpo,  for 
it  contains  the  chief  towns  and  monasteries 
of  the  settled  Bod-pas.    Cultivation  com- 
mences on  a  slight  scale  where  the  river  enters  Tsang 
on  the  west    The  first  town  of  any  importance  is 
Junglache  (13,600  feet),  on  the  right  bank,  with  a 
large  monastery,    Thence  goods  may  be  taken  down 
the  river  for  some  distance  by  boats  of  leather  over  a 
wooden  framework,  light  enough  to  be  carried  back 
overland.    Eighty-five  miles  lower  down,  also  on  the 
right  bank,  are  the  city  of  Shigatze  or  Digarchi  (12,- 
000  feet)  and  the  great  monastery  of  Taahilunpo 
(Teshu-Lumbo),  the  residence  of  the  "tashi  lama," 
one  of  two  spiritual  incarnations  of  equal  rank,  of 
which  the  other,  the  "dalai  lama,"  resides  at  Lhasa; 
the  monastery  contains  3500  lamas.    Between  Jung- 
lache and  Shigatze  the  river  receives  the  Raka-tsanpo 
from  the  chang-tang  on  its  left,  and  the  Sakya-Jong- 
chu  from  that  on  its  right.    The  latter  descends  from 
the  Himalayan  water-parting  past  the  monastery  of 
Sakya  (13,900  feet),  which  is  surrounded  by  cultiva- 
tion and  governed  by  a  chief  lama  called  the  "  snkya- 
gangma,'  who  is  held  in  considerable  reverence  as  an 
avatar     At  Shigatze  the  Yaro-tsanpo  receives  the 
Pena-Nyang-chu  from  a  valley  to  the  southeast  which 
contains  the  towns  of  Pena-jong  and  Gyangtse-jong 
(13,000  feet),  and  numerous  monasteries  and  villages, 
and  through  which  passes  the  main  road  from 
Bhutan  to  Shigatze  travelled  by  Bogle  in  1774.  A 
little  lower  down  it  receives  from  the  left  the  Shiang- 
cbu,  which  rises  in  the  Ninchen-thangla  range  and 
flows  past  the  town  of  Namling  (12,200  feet,  200 
houses),  where  sheep  arc  employed  a*  baggage  animals, 
the  country  being  too  cold  tor  donkeys  and  the  roads 
too  stony  lor  yaks.    Then  at  Shangpa  (Jagsa)  it  re- 
ceives from  the  right  the  Rong-chu  from  the  famous 
Yamdok-tso  or  Scorpion  Lake  to  the  southeast.  This 
lake  is  120  miles  in  circumference,  13,800  feet  above 
the  sea,  and  is  surrounded  by  villages  and  monasteries ; 
its  scorpion  claws  embrace  a  peninsula  which  rises 
above  16,000  feet,  is  grass-grown  to  its  summit,  and 
embosoms  the  Damo-tso,  a  sacred  lake,  24  miles  round 
and  500  feet  above  the  main  lake,  which  is  expected 
some  day  to  rise  and  destroy  all  animal  life  by  a  flood. 
Here  the  roads  from  India  via  Bhutan  and  from  Shi- 
gatze to  Lhasa  converge,  and  after  crossing  the 
Khamba-14  (15,000  feet)  strike  the  Yaro-tsanpo  at 
Chiak-jam-chori  (="the  iron  bridge  at  the  rocky 
bank   ).   The  river  in  its  course  from  Shangpa  down 
to  this  point  is  unnavigable,  passing  over  rapids  be- 
tween precipitous  hills ;  there  is  no  road  on  either 
bank.    A  little  below  the  bridge  it  receives  from  the 
left  the  Ki-chu,  the  river  of  LhXsa  (q.v.),  the  chief 
city  of  Bodland.    Below  the  junction  of  the  Ki-chu 
the  Yaro-tsanpo  continues  its  eastward  course  through 
a  broad  and  well- peopled  valley.    It  is  crossed  at 
Chetang  by  a  ferry  on  the  road  from  Lhasa  to  Tawang 
in  Bhutan  rw  the  Yarlung-chu  valley  (right  bank), 


which  is  said  to  be  the  pleasantent  and  most  populous 
in  Tibet ;  fruits  grow  in  profusion  at  its  lower  extremity 
and  the  hills  are  forest-clad.  At  Chetang  the  river  is 
350  yards  broad,  20  feet  deep,  and  1 1 ,000  feet  above 
the  sea,  and  has  a  sluggish  current.  On  crossing  the 
meridian  of  92°  30'  E.  it  passes  out  of  the  province 
of  U  into  that  of  Kh&m  and  enters  its  eastern  " 
After  traversing  the  Kongbo  (Khombo) 
district,  it  trends  northeast  for  100  miles — 
in  general  parallel  with  the  contiguous 
Kongbo  ranges  and  the  distant  Ninchen- 
thangla — ana  on  reaching  94°  turns  abruptly  to  the 
south.    Its  course  has  been  explored  20  miles  below 
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the  bend,  to  Gya-la-Sindong  (8000  feet),  bat  no  farther. 
The  basin  is  bounded  on  the  north  and  east  by  the  con- 
tinuous plateaus  of  Lharugo,  Arig,  Pemba  and  Lho- 
jong,  Pashu,  Dainsi,  and  Nagong,  and  on  the  south 
by  the  inner  Himalayan  water-parting.  Numerous 
tributaries  ioin  the  river  from  both  sides,  but  little  is 
known  of  them.  Those  from  Kongbo,  Lharugo,  and 
Arig  are  said  to  unite  and  join  it  a  little  abova  Gya-la- 
Sindong,  and  one  from  Nagong  a  little  below.  This 
last  rises  near  the  Ata-Gang-Ia,  a  pass  over  the  Hiina 


layas  between  the  Nagong  plateau  and  the  Zayul  dis- 
trict, and  is  said  to  be  on  the  direct  road  from  Lhaaa 
to  Zayul  via  Gya-la-Sindong ;  it  is  probably  joined  by 
the  Ken  pu  river  of  the  lamas's  survey,  which  rises  in 
the  southern  scarp  of  the  Pemba-Lhojong  plateau  and 
probably  flows  through  the  Potod  ana  Pomed  districts 
of  Khain.  The  independent  Lhoyul  country  lies  to 
the  south  of  the  Nagong-cbu  (lit.  "black  water"). 
The  region  is  generally  of  a  eomnaratively  low  eleva- 
tion, is  said  to  have  much  more  of  rong  than  ef  chang- 
ing, and  probably  contains  much  more  forest  and 
luxuriant  vegetation  than  any  other  part  of  Tibet  north 
of  the  Himalayas. 

The  lower  course  of  the  Yaro-tsanpo  baa  long  been  a 
Lower  matter  of  controversy  between  English  and 
Y*n>uanpo.  French  geographers:  the  former  have  main- 
'  tained,  in  accordance  with  information  from 
natives  of  Tibet  and  Assam ,  that  it  enters  the  Assam  valley 
and  Is  the  principal  source  of  the  Brahmaputra  river,  of 
which  the  Lohit  Brahmaputra  river  is  the  eastern  source; 
the  latter  have  maintained,  on  the  authority  of  Chinese 
geographers,  that  it  flows  into  Burma  and  is  the  principal 
source  of  the  Irawadi  river.  But  now  ita  eastern  basin  has 
been  explored,  and  the  Lohit  Brahmaputra  has  been  found 
to  havo  ita  sources  in  a  range  bordcriugtho  Glaina-Nu-chu; 
the  Yaro-tsanpo  must  therefore  necessarily  pass  into  As- 
sam, and  measurements  of  the  discharges  of  the  principal 
rivers  entering  Assam  from  the  north  conclusively  identify 
it  with  the  Dihong.  That  river,  which  receives  the  Lohit 
Brahmaputra  a  little  below  Sadiya  (450  feet  above  the  sea;, 
has  been  explored  upwards  into  the  Himalayas  to  a  point 
within  100  miles  of  Oya-la-Sindong  ;  but  as  yet  nothing  is 
known  of  the  connecting  channel,  except  that  it  must  have 
a  fall  of  about  7000  feet,  or  as  much  as  the  entire  fall  of  the 
Yaro-tsanpo  in  its  upper  course  of  900  miles. 

The  Tibetan  basins  to  the  south  of  the  Yaro-tsanpo 
which  are  included  between  the  Himalayan 
chains  of  water-parting  and  of  high  snow- 
peaks  are  the  Bneri,  the  Kali  Gandak,  and 
the  Buria  Gandak,  subject  to  Nepal ;  then 
the  following,  which  are  Bubjcct  to  Lhasa:  (1)  the 
Tirsuli  Gandak,  on  the  direct  road  from  Kathmandu 
to  Dokthol  via  Kirong  (9700  feet) ;  (2)  the  Bhotia 
Kosi,  through  which  the  road  from  Kathmandu  to 
Shigatze  passes  via  Nilam  Jong  or  Kuti  (13,900  feet) 
into  (3)  the  Arun-Barun  basin,  120  miles  by  30,  which 
embraces  the  Dingri  Maidau  and  Shikar  Jong  plateaus 
and  the  great  Chomto  Dong  Lake  (14,700  feet) ;  this 
same  road,  after  passing  Sikkim  ana  western  Bhutan, 
where  the  chain  of  high  snow-peaks,  including  Kan- 
chinjinga  (27,815  feet),  is  the  water-parting,  traverses 
(4)  the  Lhobra,  (5)  the  Cha-yul.  and  (6)  the  Mon-yul 
basins,  which  are  also  crossed  by  the  road  between 
Chetang  and  Tawang.  East  of  the  93d  meridian  the 
height  of  the  peaks  of  the  outer  Himalayan  chain  falls 
to  about  15,000  feet;  the  inner  line  of  water-parting 
recedes  northwards,  and  with  it  the  boundary  of  Lhasa 
rule.  The  included  basins  are  occupied  by  independent 
semi-savage  tribes,— Miris,  Abors,  Mishuiis,  etc.,  but 
about  the  97th  meridian  Lhasa  rule  again  asserts  itself. 
The  mountains  again  rise  to  a  great  height  in  the 
Nechin-Gangra  range,  the  easternmost  Himalaya, 
which  terminates  about  the  98th  meridian  in  spurs 
thrown  off  to  the  north  and  south,  parting  the  waters 
of  the  Lohit  Brahmaputra  and  the  Giama-Nu-chu. 
The  southern  spur  bends  westwards  in  horse-shoe 
fashion  round  the  Zayul  basin,  and  then  merges  into 
the  range  which  separates  upper  Assam  and  eastern 
Bengal  from  Burma.  Lhasa  rule  extends  over  Zayul, 
and  for  a  short  distance  down  the  valley  of  the  Giaina- 
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Nu-chu,  embracing  some  tracts  which  lie  outside  the 
geographical  limits  of  Tibet,  as  lower  Zayul,  where  the 
elevation  falls  below  4000  feet  and  the  cli  mate  is  so 
warm  that  criminals  are  sent  there  from  Lhasa  as  a 
punishment. 

The  Giama-Nu-chu  is  called  by  the  Chinese  the  Lu-kiing 
or  Lu-tse-kiang.  Its  course  is  known  down  to 
about  27°  30'  N.  lat,  a  few  marches  below  Bon-  TheNGtli4t!11 
ga,  on  the  left  bank,  where  the  Abb6  Dcsgodins 
established  a  mission  station  temporarily ;  but  nothing  cer- 
tain is  known  of  its  lower  coarse.  It  is  generally  believed 
to  be  identical  with  the  Salwin  river,  which  the  Chinese 
also  call  the  Lu-kiang;  but  the  similarity  of  name  is  not 
conclusive  of  identity,  for  the  La  country  covers  a  large 
area,  and  its  name  may  be  given  to  a  second  river  rising 
among  the  Ly-au  and  Lu-tae  tribes  to  the  south.  Nothing 
certain  is  known  of  the  Salwin  above  25°  N.  lat ;  where  it 
is  crossed  on  the  road  from  Tali-fu  to  Bamo,  it  is  almost 
certainly  of  too  small  a  volume  to  have  its  i 
off  than,  say,  250  miles  in  th 
not  far  away  in  the  heart  of  Tibet 
probability  that  the  Giama-Nu-chu  is  the  source  of  the  Ira- 
wadi, and  thus  that  Chinese  geographers  have  been  right  in 
assigning  a  Tibetan  origin  to  that  river,  though  wrong  in 
identifying  it  with  the  Yaro-tsanpo. 

The  Da  vii  I  plateau,  with  the  lofty  mountains  of  Kc- 
karpo  to  the  north  near  Dayul  (11,450  feet) 
ana  Dokela  to  the  south  near  Bonga,  lies 
between  the  Giama-Nu-chu  and  the  Chi- 
amdo  or  Lan-tean-kiang  ■  the  latter  river  is  believed  to 
become  the  Mekong  of  Cambodia.  The  Ou-kio  river 
of  the  Abb6  Desgodins  rises  in  an  important  valley 
between  theGiama-Nu  and  Chiamdo  rivers  and,  flowing 
past  Dayul,  joins  the  former  above  Bonga.  Next  conies 
the  Makham  plateau,  between  the  Chiamdo  and  the 
Di-chu,  of  which  the  chief  town  (11,900  feet)  is  called 
Gartok  by  Tibetans  and  Kiangka  by  Chinese.  East  of 
the  Di-chu  or  Kin-sha-kiang  lie  the  plateaus  of  Batane, 
Litang,  and  Darchendo,  which,  though  geographically 
and  cthnologically  Tibetan,  are  directly  under  China. 
The  last  two  are  separated  by  the  Ja-chu,  which  is 
known  as  the  Yalung  in  ita  southerly  course  to  join  the 
Kin-sha ;  the  united  streams  flow  eastwards  through 
China  as  the  Yang-tsc-kiang  or  Blue  river. 

The  western  Hor  country  lies  to  the  north,  on  the 
direct  route  between  Ladak  and  Lhasa  ;  it 
is  a  region  of  extensive  grassy  plains  and 
numerous  lakes,  some  of  great  size,  and  oc- 
casional hill  ranges,  which,  though  often 
snow-covered,  are  of  no  great  elevation  above  the 
tableland.  It  is  inhabited  by  nomads — Chang-pas  of 
local  origin  and  Kham-pas  from  the  east — and  occa- 
sional communities  of  gold-diggers  and  of  traders  in 
salt  and  borax,  which  are  plentifully  found  on  the 
margins  of  the  hikes.  Thok  Daurakpa  (15,300  feet), 
the  centre  of  a  large  gold-field,  is  the  chief  settlement. 
Within  a  remarkable  basin,  surrounded  by  high  hilh 
and  euclosing  the  great  Dangra-  Yum  Lake  and  a  cluster 
of  small  but  well-built  villages,  Umbo,  are  lands  which 

{>roduce  a  profusion  of  barley  at  an  altitude  of  15,300 
eet, — a  unique  instance  of  cultivation  at  so  great  a 
height,  no  other  cultivation  occurring  within  300  miles 
on  either  side.  The  Tengri-nuror  Natn-cho,  150  miles 
in  circumference  and  15,350  feet  above  the  sea,  lies 
to  the  northwest  of  Lhasa ;  and  beyond  it  there  is  said 
to  be  a  still  larger  lake,  the  Chargut-cho,  and  numerous 
smaller  lakes,  to  one  or  more  of  which  the  sources  of 
the  Giama-Nu-chu  may  perhaps  be  traced,  though  as 
a  rule  the  lakes  in  this  region  have  no  outlet  The 
Ninchen-thangla  range  lies  between  the  Tengri-nur 
and  Lhaaa  ;  it  is  considered  by  some  writers  to  rival 
the  Himalayas,  but  is  probably  not  more  than  300 
miles  long  nor  anywhere  higher  than  24,000  feet  above 
the  sea. 

The  Chang-tang  attains  its  greatest  width  (over  500 
miles)  on  the  meridian  of  85* ;  north  of 
Lhasa  it  contracts  to  400  miles,  and  is  prob-  ™' 
ably  narrowest  (140  miles)  on  the  meridian  tang, 
of  97°.  It  is  covered  to  a  verv  considerable 
extent,  probably  every  where  below  16,000  feet,  with  a 
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succulent  grass,  which  forma  from  May  to  August  the 
softest  of  green  carpet*  and  furnishes  an  abundance  of 
green  pasture.    Willow  and  tamarisk  are  occasionally 
met  with  on  the  margins  of  the  lakes ;  but  as  a  rule 
there  is  little  wood  or  scrub  of  any  kind,  and  cultivation 
only  in  very  exceptional  localities,  such  as  Ombo. 
Myriads  of  wild  animals — chiefly  the  yak  and  the  ante- 
lope, but  also  the  ass  and  the  camel— roam  over  the 
entire  regioo,  but  mostly  congregate  in  the  uninhabited 
northern  portion  ;  their  argols  furnish  a  plentiful  sup- 
ply of  fuel,  without  which  it  would  be  impossible  for 
travellers  to  cross  the  country,  as  there  are  stretches  of 
hundreds  of  miles  in  which  no  other  fuel  is  procurable. 
As  the  Chang-tang  narrows  to  the  east,  its  surface  be- 
comes corrugated  with  chains  of  low  hills.    Here  too 
there  is  more  marsh  land  than  on  the  west :  the  Odon- 
tala  plateau  at  the  sources  of  the  Hoang-ho  river  is 
described  by  Prejevalsky  as  one  vast  bog  in  summer, 
daring  the  prevalence  of  the  southwest  monsoon  from 
the  Indian  Ocean.    The  openings  between  the  merid- 
ional hill  ranges  to  the  south  permit  the  rain  clouds  to 
pass  up  to  much  higher  latitudes  before  discharging 
their  moisture  than  on  the  west,  where  they  are  faced 
by  the  great  longitudinal  ranges  of  the  Himalayas. 
The  Kuen-Lun  has  been  identified,  geologically,  by 
Stolicxka,  as  far  west  as  the  Victoria  Lake 
on  the  great  Pamir,  in  74°  E.  long.  ;  it  has 
been  surveyed  between  77°  and  82°,  where 
it  rises  to  more  than  22,000  feet,  and  towers 
above  the  plains  of  eastern  Turkestan.    To  the  east  it 
is  known  for  some  distance  as  the  Togux-Davan  (Eleven 
Passes)  range  ;  Prejevalsky  observed  a  prominent  peak 
(Jingri,  20,000  feet)  on  the  90th  meridian,  east  of 
which  successive  portions  are  known  as  the  Angirtak- 
ahia,  Shugu.  Namohon,  Burkhan  Budha,  and  Dxun- 
mo-Lun  ranges.    The  rivers  flowing  north  through 
openings  in  the  Kuen-Lun  are  generally  small,  with 
the  exception  of  the  Hoang-ho.    East  of  the  85th 
meridian  the  Kuen-Lun  constitutes  the  chord  of  an  arc 
formed  by  the  Altin  Tagh,  Nan-shan,  and  Koko-nur 
ranges,  which  project  northwards  and  border  the  plains 
•f  the  Lob-nur  region  and  the  Chinese  province  of 
Kansuh  ;  several  hill  ranges  and  some  great  plateaus 
— notably  those  of  Chaidatn  or  Tsaidam — are  comprised 
between  the  arc  and  the  chord,  and  the  region  gener- 
ally is  closely  allied  to  Tibet  in  its  physical  aspects. 
Occasional  peaks  rise  to  considerable  altitudes  and  are 
covered  with  perpetual  snow  ;  the  plateaus  form  a 
succession  of  steps  ascending  from  the  plains  of  Qobi 
to  the  Tibetan  plateau. 

called  Ta-chlen-ln  by  the  Chinese,  on  the 
Etrezne  eastern  boundary  of  Tibet,  is  the  prin- 
cipal emporium  of  the  trade  between  that 
"*i  from  country  and  China.  Thence  two  important 
to  roads  lead  to  Lhasa,  one  called  the  Jung-lam 
or  "  official  road  "  (995  miles  long),  the  other 
the  Chang-lam  or  "northern  road"  (890  mile*). 
The  former,  which  U  the  more  direct,  is  the  port  road  and 
that  by  which  officials  travel  between  Lhasa  and  Peking; 
but  it  crosses  much  rugged  and  difficult  country.  The 
sther  is  preferred  by  traders,  an  being  leas  difficult  and  leas 
harassed  by  official*,  and  mostly  passing  over  plains  with 
an  abundance  of  pasture  for  their  baggage  animals.  The 
former  has  long  been  known  from  the  published  travels  of 
Hoc  and  Qabet  and  the  embassies  from  Nepal  to  China,  and 
its  eastern  section,  from  Batang  to  Darchiendo,  has  been 
traversed  by  several  Europeans  of  late  years.  The  latter 
lies  In  regions  in  eastern  Tibet  into  which  no  European  has 

a penetrated,  but  which  were  recently  crossed  by  Pandit 
ihna  from  north  to  south  ;  they  belong  to  the  province 
•f  KJbani,  which  appears  to  be  split  up  into  a  number  of 


district*,  each  governed  by  its  own  gyalpo  or  chieftain, 
who  in  some  instances  is  subject  to  Lhasa,  in  others  to 
China,  but  not  unfrequently  is  independent  of  both.  Dar- 
chiendo itself  lies  in  the  Minia  (Kiniak)  district,  from 
which  the  Chang-lim  passes  through  a  succession  of  petty 
districts,  Taa,  Dango,  Dao,  and  Bongbacha  or  Horko, 
skirting  Niarong  (Oyarung  T).  The  inhabitants  this  last 
are  said  to  have  conquered  the  neighboring  districts  and  to 
have  even  braved  the  Chinese,  but  at  last  to  have  been 


astery  of  Kansego  (2500  houses;  2000  lamas;  10,200  feet 
above  the  sea).  Beyond  it  lies  the  valley  of  the  Di-cbu, 
the  district  of  Oar-ge  (De-gue),  said  to  be  one  of  the  richest 
and  most  populous  in  all  Tibet,  containing  towns  in  which 
the  best  jewelry,  saddlery,  guns,  and  swords  are  manu- 
factured. The  Chang-lam  passes  through  Dar-ge  up  to 
Kegudo  (11,800  feet),  where  it  meets  roads  over  the  Chang- 
tang  from  Chaidam  on  the  north  and  the  Koko-nur  district 
in  the  northeast.  Very  little  is  known  of  the  country  be- 
tween the  Chang-lam  and  the  frontiers  of  China;  it  ia 
called  Si  fan  or  "  the  country  of  the  western  barbarians  "  by 
the  Chinese ;  to  the  north  are  the  districts  of  Chiamogolok. 
and  Banakhasum,  inhabited  by  marauding  tribes,  and 
down  are  the  Amdo  and  Thochu  districts,  on  tho 
of  tracts  occupied  by  the  Mancbu  tribe*  of  8xe- 
( China).  From  Kegudo  the  Chang-lam  trends  west- 
over  the  eastern  Hor  country,  all  chang-tang,  for  300 
miles.  The  route  ha*  not  yet  been  explored,  but  probably 
passes  through  the  pasture  lands  of  the  Sok-paa;  on  reach- 
ing Lake  Chomora  it  turns  southwards,  then  passes  the. 
monastery  of  Shinbden  (14,930  feet),  a  notable  resting- 
place  for  caravans,  crosses  the  lower  scarp  of  the  Chang- 
tang  by  the  Lani  pass  (15,750  feet),  and  finally  descends 
into  the  Lhasa  plateau. 

The  Jung-lam  or  official  road  from  Darchiendo  passes 
through  Litang  (13,400  feet;  2500  houses)  and 
Batang  (8150  feet ;  2000  houses)  to  Gartok  or  ^flj£''J 
Kiangka,  crossing  «n  route  the  Yalung  and  Kin-  Qtsl  JJj  weaU 
sha  rivers ;  thence  it  proceeds  up  the  valley  of 
the  Chiaxndochu  or  Lan-tsan-kiang,  and  has  been  traversed 
by  the  Abbe  Desgodins  via  Dayag(his Tchraya)  to  Chiamdo 
(his  Tchamouto).  He  says,  "To  get  an  idea  of  the  configu- 
ration of  the  ground  let  any  one  take  a  sheet  of  parchment, 
crumple  it  in  his  hands  into  many  creases,  and  then  spread 
it  out  on  a  table,  and  be  will  obtain  a  map  in  relief, 
furrowed  with  depressions  and  steep  slopes  and  presenting 
very  little  flat  surface."  Chiamdo  is  the  chief  town  of  the 
province  of  Kbam,  and,  being  considered  a  point  of  great 
strategic  importance,  is  strongly  garrisoned ;  it  has  a  largo 
monastery,  containing  3000  lamas.  It  is  situated  at  tho 
junction  of  two  rivers,  which  are  frozen  in  winter;  but  in 
summer  the  valleys  are  highly  cultivated.  Thence  tho 
Jung-lam  proceeds  southwest  to  the  bridge  of  8hang-; 
Jam  (Kia-yu-kiao)  over  the  Giama-Nu-chu— here 
the  Sok  rivcr-and  then  ascends  to  Lhojong  (13,140  feet)— 
the  Lourondson  of  the  lamas'*  survey— where  it  is  Joined  by 
the  road  from  Gartok  via  Zaynl  and  Nagoiig.  It  then 
trends  westwards  over  the  plateaus  already  mentioned  aa 
bordering  the  eastern  basin  of  the  Yaro-tsanpo,  passes  occa- 
sional small  villages,  monasteries,  and  lakes,  crosses  two 
lofty  passe*— the  Nub-Gang-la  (17,940  feet)  and  the  Tola-UK 
(17,350  feet)— descends  to  the  little  town  of  Giamda  (10,900 
feet)  in  Kongbo,  and,  passing  out  of  Kbam  into  U,  enters 
the  Lhasa  plateau.  From  the  capital  it  is  continued  over 
a  distance  of  about  900  miles  to  the  western  limit*  of 
Khorsnm,  crossing  the  Yaro-teanpo  at  the  Chiak-jam-chori 
bridge  and  recroseing  at  Junglache,  midway  passing 
through  Shlgatse;  it  then  traverses  a  great  breadth  of 
chang-tang  and  crosses  the  meridional  water-parting  at 
the  Muriam-ll  (15,500  feet).  There  are  twenty-five  staging 
places  called  (ariusu,  from  20  to  70  miles  apart,  between 
Lhasa  and  Budox,  with  accommodation — sometimes  houses, 
but  more  generally  tents — for  about  200  men ;  they  are/ 
under  the  charge  of  a  jalno,  who  is  bound  to  provide  yaks 
and  other  beasts  of  burden  and  horses  for  carrying  tho 
mails,  impressing  them  from  the  nomads  encamped  near 
the  tarjums.  The  road  is  generally  well  defined;  loos* 
stones  are  cleared  away  in  the  narrow  defiles,  and  piles  of 
stone*,  surmounted  by  flags  on  sticks,  are  erected  at  places 
on  the  open  stretches  of  tableland  where  the  track  is  liable 
to  be  lost. 

The  climate  of  Tibet  differs  greatly  in  different  ] 
at  different  seasons  of  the  year.  In  western 
Tibet  the  frost  is  permanent  from  October  to 
April,  and  the  lakes  and  rivers  down  to  8000 
feet  are  fro  sen  every  winter ;  at  15,000  feet  the  thermome- 
ter falls  below  the  freezing-point  every  night ;  and  at 
20,000  feet  there  is  probably  perpetual  frost  in  the  shade. 
The  mean  monthly  temperature  and  ranges  of  temperature, 
embracing  from  six  to  ten  years' observations  at  the  mete- 
orological observatory  at  Leh  (in  34°  10'  N.  lat.,  height 
11,540  feet),  are  as  foUows  in  degree*  Fahrenheit: 
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At  Lhasa  (in  29°  W  N.  Ut.,  height  11, mo  feet)  the  mean 
temperatures  observed  by  the  pandits  were  36°  in  February 
•ad  March  and  61°  in  Jane  and  July.  Southern  Tibet  in 
described  as  being  delightful  in  summer, — the  land  covered 
with  vegetation,  streams  flowing  in  every  valley,  and  all 
nature  bright,  sparkllug,  and  fresh.  But  in  winter  snow 
and  frost  reign  supreme;  all  vegetation  is  dried  up;  the 
lakes  and  rivers  are  frosen ;  the  roads  and  footpaths  are 
paved  with  ice;  and  cold  cutting  winds  sweep  across  the 
surface  of  the  land.  In  northern  Tibet  Prejevalaky  found 
"a  terrible  climate"  in  summer  at  14,000  feet;  in  the 
second  half  of  May  wintry  snowstorms  were  not  uufreqaent 
and  the  frost  by  night  reached  — 9°  Fahr.,  and  in  June  and 
July  there  were  frosts  (23°  Fahr.)  every  clear  night.  In 
the  winter  the  cold  is  intense ;  Hue  and  Oabct,  crossing  the 
Di-chu  river  in  1816,  found  a  great  herd  of  yaks  entombed 
in  ice,  the  river  having  frozen  whilst  they  were  swimming 
across.  (J.  T.  W.) 
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Industby,  Tba.de,  and  Oovkricmknt. 
The  Industrial  arts  are  at  a  somewhat  low  ebb,  though 

in  metal-founding  the  natives  display  a  certain 
Industry.     amount  of  ability  and  taste.    Their  statues 

and  small  bells  are,  however,  only  copies  of 
Indian  models.  They  use  the  iron  from  their  mines,  which 
is  very  good,  for  making  excellent  blades  for  sabres  and 
other  weapons.  They  are  very  fond  of  precious  stones,  but 
do  not  know  how  to  work  them.  Their  chief  industries  are 
connected  with  wool,  the  great  and  inexhaustible  staple  of 
the  country.  Weaving  is  generally  the  work  of  women. 
The  cloth  usually  employed  for  summer  garments  is  the 
J»r<i-«ivj,  which  is  dyed  with  madder  or  Indigo,  and  sold  in 

{pieces  eight  or  ten  inches  in  width  and  about  twelve  yards 
n  length.  Another  sort  of  cloth  largely  sold  is  the  cAro  or 
p'rug,  of  a  better  quality  of  wool,  finer  and  thicker,  which 
Is  often  manufactured  in  Db  Us  (U),  whence  ft  is  sometimes 
called  Db  Us  p'rng ;  it  is  generally  dyed  dark  red.  Terma 
is  a  superior  kind  of  thin  woollen  cloth,  a  flannel-like  fabric, 
dyed  dark  red,  of  which  there  are  two  sorts, — le-l'er,  wade 
of  ahawl  wool,  and  bal-l'tr  of  common  wool.  Sag  lad  is  for 
fine  cloth  made  of  fl  oe  shawl  wool  (  Umm)  ; 
woollen  cloth  very  coarse  and  loosely  wo 
sort  of  which  is  not  dyed. 

Every  Tibetan  is  more  or  less  a  trader.  Officers  for  the 
superintendence  of  trade,  called  garpont,  are  ap- 
Trade.  pointed  by  the  king,  the  ministers,  and  the 
great  lamaserais.  The  import  and  export  traffic 
is  carried  on  by  caravans,  which,  according  to  the  route  and 
its  difficulty  employ  yaks  or  sheep.  The  two  great  markets 
are  Shi  gat  le  (or  Digarchi)  and  Lhasa,  where  the  caravans 
arrive  in  December  and  January  from  China  and  Mongolia, 
Kham  and  Sse-chuen,  Bhutan,  Sikklm,  and  Nepal,  Kash- 
mir and  Ladak.  Of  the  four  principal  trade  routes  the 
two  which  start  from  Darchlendo  have  been  mentioned 
above  (p.  363).  The  third  route,  915  miles  in  length,  start- 
ing  from  Si-ning  in  Kan-su  (China),  runs  along  the  Koko- 
nur  to  Jnn,  thenoe  to  Di-chu  Rab-dun,  crosses  the  soma  or 
lower  Dangla,  and  proceeds  rid  Oiaro  and  Lake  Chomora 
to  Lhasa;  this  route,  which  is  forbidden  to  the  Chinese,  is 
leas  frequented  than  the  others  because  of  the  numerous 
bands  of  robbers  infesting  the  country  towards  Si-ning. 
Muoh  more  important  is  the  route  which  comes  from  the 
west,  with  Leh  as  its  starting  point:  it  runs  via  Oartok, 
Lake  Manasarowar,  Muriam  pass,  Tadom,  and  Shiga  tse  to 
Lhasa.  Like  the  other  caravans,  the  yearly  one  which 
follows  this  route  stops  several  times  on  the  way  for  local 
fairs ;  the  districts  passed  through  are  compelled  to  furnish 
it  with  300  yak*  for  carrying  goods  and  to  provide  food 
for  the  travellers.  The  centres  for  Tibetan  trade  on  the 
borders  are— for  Mongolia  and  north  China,  8l-ning ;  for  I 
8w»-chuen,  Darchiendo;  and  in  Assam,  Davauglri  and 
Udalguri.  where  there  is  a  great  fair  twice  a  year  in  con- 
nection with  the  Tawang  route.  Darjiling  is  the  central 
mart  for  the  Chumbi  valley  trade,1  Patna  for  that  pawing 
through  Nepal,  and  Leh  and  Kashmir  in  the  west.  From 
China  come  silks  of  all  varieties  (Buddhist  prejudice  not 
permitting  the  Tibetans  to  roar  si  Ik- worms  and  kill  them), ' 
carpets,  and  hardware ;  from  Mongolia  leather,  saddlery, 
sheep,  and  horses  ;  from  Kham  perfume ;  from  Sse-chuen  ! 
brick  tea  'some  six  millions  of  pounds  annually;  tea  in 
leaf  is  not  in  use  in  Tibet) ;  from  Tawang,  Bhutan,  and 
Sikklm  rice  and  tobacco;  from  Nepal  broadcloth,  silk, 
indigo,  coral,  pearls,  sugar,  spices,  and  Indian  manufact- 
i ;  from  " 


moditiea.  Silver  and  gold  are  the  most  important  artirlei 
of  export ;  then  follow  salt,  wool,  woollen  manufactures, 
furs,  drugs,  and  musk.  By  the  Nepal  and  Ladak  routes 
Tibet  exports  large  quantities  of  yaks'  tails,  borax,  gold, 
silver,  and  ponies.  In  1882-83  the  total  exports  to  India 
amounted  to  £58,322  [1283,444.92]  (Punjab  £17,7101183,170.. 
60],  North- West  Provinces  snd  Oudh  £40,612  [f 197,374.32]!. 
The  imports  into  Tibet  reached  £24,197  [$117,597.42]  (iUM 
m 435.80]  from  Punjab,  £22,667  [$110,161.82]  from  North- 
West  Provinces  and  Oudh).  The  principal  exports  wets 
borax  ( £17,222  [$«3,(i98.92] ),  salt  i  £13,978  [fo7.9ca.0b] !,  wool 
and  woollen  goods  (£4936  [$23,988.96]).  The  import*  in- 
cluded grain  (£13,587  [$66,032.82]),  cotton  goods  v>" 
[f 13,972.50]),  and  sugar  (£2395  [$11,639.70]).  In  1883-84 
the  export  of  borax  had  increased  by  12,329  maonds  (about 
453  tons),  that  of  wool  and  woollen  goods  by  2244  maondi 
(82  tons),  while  the  exports  of  salt  had  decreased  by  572 
maunds  (21  tons).  The  whole  of  the  increase  in  borai  it 
in  the  trade  with  Kumaun,  and  in  weight  it  is  almost 
double  the  increase  in  the  export  of  rice  from  that  district, 
for  which  it  is  bartered  in  Tibet,  the  usual  rate  of  exchange 
being  two  of  borax  to  one  of  rice.  The  total  excess  of  the 
value  of  ex  porta  over  imports  amounted  to  nearly  two  lakhs 
of  rupees.  In  1885-86  the  value  of  the  wool  and  woollen 
stuffs  exported  rose  from  £4300  ($20,898]  to  £8800  [$42,76?'. 
These  figures,  however,  convey  no  adequate  idea  of  the 
British  trade  with  Tibet,  as  a  large  quantity  of  goods  passes 
through  Nepal.  Russian  woollen  cloths,  coarse  and  loose, 
of  scarlet,  green,  blue,  and  violet  color,  as  well  as  hearth- 
rugs, thickly  woven  and  of  a  flowered  pattern,  come  through 
Yarkand  and  are  convoyed  all  over  the  country. 

Since  1720  Tibet  has  been  a  dependency  of  China,  and  at 
such  is  under  the  Chinese  viceroy  of  Sze-chueu 
Chinese  authority  is  represented  by  two  im- 
perial delegates,  one  of  whom  is  the  assistant 
of  the  other.  They  direct  exclusively  the  foreign  and 
military  administration  of  the  country,  leaving  the  dril 
and  religious  government  in  the  bands  of  the  Tibetans. 
They  are  appointed  for  terms  of  three  years.  Subordinate 


»  This  It  still  in  a  disturbed  state,  the  paw  being  closed  by  the 
Tibetans  in  consequence  (1)  of  the  important  preparations  made  t 
In  1SA6  for  a  commercial  mtwion  to  Lhasa  by  Mr.  Hacaulay  and 
(2)  of  the  pressure  of  the  Xepaleae  Government  on  that  of  Tibet 
in  a  recent  treaty.  In  order  that  the  whole  trade  should  pass 


to  these  are  two  daluhi  or  great  officers  and  two  \ 
residing,  one  of  each  grade,  at  Lhasa  and  at 
(Shigatze  or  Digarchi).  Next  in  rank  are  three  com- 
manders, residing  at  Lhasa,  Digarchi,  and  Dingri  near  the 
Nepal  frontier.  Below  those  are  three  lingputu,  non-com- 
missioned officers,  who  complete  the  staff  of  military  Chine** 
officers  in  the  country.  The  usual  number  of  Chinese 
troops,  all  Manchu-Tatars,  in  Tibet  does  not  exceed  4500 
men  (2000  at  Lhasa,  1000  at  Digarchi,  1000  at  Qiangchl,  500 
at  Dingri!.  In  matters  of  civil  government  the  su preens 
authority  belongs  to  the  dalai  lama,  the  rgyal-ba  rin  pt-N, 
residing  in  the  famous  temple-palace  of  Potala  (see  Lam, 
vol.  xiv.  p.  496).  But  he  is  consulted  only  in  cases  of 
emergency,  when  his  decision  is  never  questioned.  Hit 
powers  are  transmitted  n>  a  special  officer  for  life,  nominated 
by  the  Chinese  Government,  who  is  known  by  several  titles, 
such  as  dssiri  or  the  Mongol  nomokhan,  "  king  of  the  law"; 
he  Is  the  rgyai-po  or  "  king  "  as  well  as  the  prims  minister 
of  the  dalai  lama,  and  the  regent  when  the  latter  is  a  minor. 
He  Is  selected  from  among  the  fou  r  head  lamas  of  the  Chomo- 
Hng^Konduling,  Tanglaling,  and  Chajoling  divisions  near 

ffjft  ltd.  of  the  tof^^tofito&f'^KiSu 

avatar,  i^.,  when  removed  by  death  he  must  reappear  m  th* 
flesh  ss  a  child,  and  be  raised  to  that  position.  Of  estal 
rank  with  the  nomokhau  is  the  deba  lama  of  dOa-ldao,  the 
great  monastery  near  Lhasa ;  he,  however,  is  not  so  ava- 
tarian  lama  ;  his  appoiutment  has  to  be  confirmed  by  the 
Chinese  emperor.  Next  to  him  is  the  lama  guru  or  chaplain 
of  the  dalai  lama,  the  director  of  his  conscience;  he  may 
be  an  avatar,  but  his  nomination  is  also  in  the  hands  of  the 
Chinese  emperor,  and  this  furnishes  an  interesting  clew  to 
the  extent  of  the  imperial  power  over  the  church  of  Tibet 
The  nomokhan  rules  with  the  help  of  five  ministers;  four 
of  these — laymen — are  for  the  financial,  judicial,  revenue, 
and  home  departments,  and  a  fifth,  a  lama,  for  ecclesiastical 
affairs.  The  four  provinces  of  Mngari-Khorsum,  Dbl-s, 
gTsang  (Tsang),  and  Khams  (Kham)  are  ruled  each  by* 
bka-bhn  or  governor,  with  a  proper  staff  of  minor  officers 
under  the  authority  of  the  nomokhan.  Besides  these  there 
are  several  minor  kings  or  rgyal-pos  outside  of  the  four 
provinces  ;  but  within  these  provinces  there  are  four  prin- 
cipalities which  are  under  the  direct  government  of  the 
Chinese  imperial  delegates.  These  are  '  1 )  Davag  or  ChrtTt 
and  (2i  Kiamdo  or  Chiamdo,  both  on  the  east;  (3)  bKrs- 
iis-lhnn-po  or  Tashilunpo,  where  resides  the  pan-ien  m- 
whU  buna,  who  yields  to  none  but  the  dalai  lama  io  re- 
ligious Importance,  and,  though  an  avatar,  require*  also  the 
confirmation  of  the  Chinese  emperor  to  hU  election;  (41 
Sakya-Kongma,  southwest  of  the  preceding.  There  i*  »J*» 
a  Chinese  officer  (y-t*i»)  in  rt 
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several  minor  principalities  scattered  over  the 
reentry.  Every  five  years  Lhasa,  Chianido,  and  Tashilunpo 
md  envoys  with  presents  to  the  emperor.  In  the  east  of 
the  country  is  the  principality  of  Darge  or  Degue,  in  the 
oppar  coarse  of  the  Yalung-kiang,  ruled  by  a  king  who 
recognises  the  suzerainty  of  China,  and  at  the  same  time 
nuce  1863  has  managed  to  keep  on  good  terms  with  the 
king  of  Lhasa,  to  whom  he  has  promised  submission.  On 
the  lower  course  of  the  same  river  are  the  Chentui  or  Qya- 
rong  tribes,  who  from  the  conquest  of  Tibet  were  subject 
to  Chi**,  but  since  1664  have  been  transferred  by  the 
Oiioass  Govern  men  t  to  the  rule  of  the  king  of  Lhasa,  who 
a  nasi  represented  among  them  by  a  Tibetan  resident. 
Suuthef  the  Chentui  is  the  principality  of  Dar-rtse-mdo  or 
DutMsado,  the  Ta-chien-lu  (Tatsienlu)  of  the  Chinese, 
the  KJymla  of  the  Tibetans,  where  the  government,  onder 
the  supervision  of  Chinese  officers,  is  entrusted  to  a  native 
king,  flailed  Ming-cbang-se  by  the  Chinese  and  rGyala 
rryal-ae  or  king  of  rGyala  by  the  Tibetans. 

Ethnology. 

The  Tibetans,  in  a  legend  of  the  Tandjnr,  pretend  to  be 
the  descendants  of  an  ape,  sent  to  the  snowy 
kingdom  (i.e.  Tibet)  by  Chenresig  (Spyan-ras- 
gsigs  =  Avalokiteshvar*),  and  of  a  Tibetan 
(a  female  demon  or  rakshasi).  They  had  six  children, 
whom,  as  soon  as  they  were  weaned,  they  abandoned  in  a 
forest  of  fruit  tree*.  Coming  back  after  a  few  years,  the 
father  found  to  his  great  surprise  that  their  number  had 
increased  to  500.  But,  as  they  were  starving,  he  had  re- 
course to  his  patron  Chenresig.  who  declared  that  he  would 
he  the  guardian  of  the  race.  So  he  went  to  Mount  Tise  (or 
Uh  the  Su-Meru),  and  threw  down  a  great  quantity  of 
the  Ave  kinds  of  grain,  with  which  the  famished  apes  long 
As  the  consequence  of  eating  this  grain 
tails  and  the  hair  on  their  bodies  grew 
,  until  they  finally  disappeared.  The 
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of  this  legend,  when 
lie*  in  the  fact  that 
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they  were  the  two  great  divisions  of  the  Tang-hiang  or 
Tingut,  offsets  of  the  same  8ien-pi  stock  as  that  of  the  con- 
querors of  Tibet  under  Fanni  Tu  bat  (see  note,  p.  359  above). 
The  inhabitants  of  Tibet  belong  to  the  Mongoloid  races. 
Besides  the  Tibetans  so  called,  occupying  the  greater  part 
of  the  country,  especially  in  the  south  from  west  to  east, 
there  are  Turkic  tribes  called  Hor  in  the  northwest,  Mongol 
tribes  called  Sog  (Sok)  in  the  northeast,  and  several  ill- 
defined  tribes  on  the  borders  of  China,  who  differ  from  the 
others.  The  Tibetan  race  is  not  thoroughly  homogeneous, 
ss  may  be  seen  from  the  various  accounts  of  travellers.  On 
the  west  they  are  described  as  being  short,  with  an  average 
rtature  of  5  feet  2  inches,  according  to  the  measurements 
of  General  Alexander  Cunningham;  in  central  Tibet  and 
the  east  they  are  of  middle  stature,  rather  tall  than  short, — 
s  difference  resulting  apparently  from  their  intermingling 
with  the  surrounding  races.    As  general  characteristics, 
thfy  are  strong,  slender  in  limb,  with  black  eyes  slightly 
•hliqne,  large  mouth,  brown  hair,  no  beard,  a  clear 
ruddy  brownish  complexion  with  an  intelligent  expres- 
sion.  They  are  a  people  of  good  natural  gifts,  mild  in 
temper,  true  to  their  word,  kind  and  simple,  fond  of 
music,  dancing,  and  singing,  but  thoroughly  imbued  with 
mperstition  and  lacking  enterprise.    Exception  is  made 
of  the  people  of  the  eastern  borders,  who  are  described 
ss  being  cheats  and  cowards.   The  most  highly  gifted  are 
the  inhabitants  of  Amdo,  the  region  beyond  Kh.lm  having 
Koko-nur  on  the  north  and  China  on  the  east.   Taller  than 
the  Tibetans  of  the  west,  they  are  famed  for  their  quick 
intelligence  and  open  disposition  ;  a  large  proportion  of  the 
leaders  and  chief  lamas  of  the  great  schools  and  the  higher 
officials  belong  to  this  race.   The  nomad  tribes  of  the  north- 
cast  are  known  by  the  Chinese  common  appellative  of  Si  fan 
("western  aliens").   They  include  Mongol,  Tibetan,  and 
other  tribes.   In  the  east,  near  the  borders  of  China,  are 
the  numerous  tribes  called  Gyarung  or  Chentui ;  their  lan- 
guage has  been  studied  by  Hodgson,  who  has  pointed  out 
its  remarkable  similarity  of  structure  to  that  of  the  Tagals 
in  the  Philippines.   To  the  south  of  these  are  the  Laka  or 
UN  (mainly  in  Sse-chnen),  Liso,  and  Moso;  the  last-named 
have  advanced  to  some  extent  into  Indo-China.   The  Laka 
or  Lolo  are  remarkable  for  their  European  white  features. 
Their  language,  along  with  that  of  the  Llso  and  Moso,  etc., 
forms  a  group  cognate  to  the  Burmese.    Not  so  far  east  are 
">«  Lutx  or  Kunung,  Melam,  Arm,  Pagny  or  Djion,  Telu, 
»nd  Remepa.  all  speaking  a  dialect  of  Tibetan,  mixed  with 
*    which  the 


it  is  to  be  pnt  away  by  interment,  by  throwing  into  the 
by  exposure  to  beasts  and  birds  of 


Savages  are  found,  says  the  pandit  explorer  A  —  K .  in  some 
of  the  valleys  of  the  range  north  of  Saitbang  (t.e..  the  Altin- 
tagh  north  of  the  Syrtcn  plain).  They  have  a  thick  and  dark 
skin,  are  well  built  and  apparently  well  fed.  They  are  clad 
in  skins,  and  live  in  caves  and  dens  or  nnder  the  shelter  of 
overhanging  rocks.  Being  ignorant  of  the  use  of  arms  in 
the  chase,  they  lie  in  wait  for  their  prey  near  springs  of 
water  or  salt  flat*.  They  are  remarkable  for  their  fleetness 
of  foot;  even  a  horseman  findsdifflculty  in  overtaking  them. 
Whenever  they  see  a  civilized  man  they  run  off  in  great 
alarm.  They  are  said  to  know  how  to  kindle  *  fire  by 
means  of  a  flint ;  and  they  flay  the  animals  they  kill  with 
sharp-edged  stones.  This  is  not  the  only  survival  of  the 
Stone  Age,  for  in  the  case  of  some  religious  rites  the  lamas 
are  shaved  with  a  "lightning  Btone."  The  country  is 
thinly  peopled  and  large  tracts  in  the  upper  plateaus  and 
Mngari-Khorsum  are  quite  uninhabited.  In  the  province 
of  Kham  the  population  is  very  irregularly  distributed,  and 
the  nomad  character  of  the  tribes  occupying  a  great  part 
of  the  upper  country  makes  any  estimate  doubtful.  The 
central  provinces  of  DbUs  and  gTsang  are  the  most  densely 
peopled,  and  A — K  puts  the  population  of  Lhasa  at  25,197 
(7540  being  bunas).  The  totals  lately  given  by  Chinese 
authorities  (4,000,000)  and  by  the  Russian  staff-officers 
(6,000,000)  are  probably  nearer  the  truth  than  the  ll,000,0OO> 
and  33,000,000  of  former  authorities.  The  Tibetans  are  a 
very  social  people,  and  all  possible  circumstances,  especially 
marriages  and  births,  are  made  occasions  for  feasting  and 
enjoyment  The  burial  customs  are  peculiar.  First  the 
hair  is  plucked  out  from  the  top  of  the  head,  in  order  to 
facilitate  transmigration.  The  corpse  is  not  disposed  of 
everywhere  or  always  iu  the  same  way  (lack  of  fuel  some- 
times preventing  cremation),  and  the  lamas  decide  whether 

pnt  awa; 
river,  by  burning,  < 

The  last-named  mode  (r  _ 

in  the  west,  but  is  still' 
provinces;  the  body  is  cut  in  { 
a  to  fragments  by  professional  corpse 
butchers,  and,  when  all  the  flesh  has  been  devoured  at  the 
selected  spot,  called  rffir  krod,  to  which  the  body  had 
previously  carried,  it  is  not  unusual  to  throw  the  remai 
fragments  of  the  broken  bones  into  the  river; 
the  phalanges  of  the  fingers  are  preserved  to  be  used  in 
bead-rolls.  The  hum**  are  generally  inhumed  in  a  sitting 
posture,  the  knees  being  brought  up  to  the  chin  and  corded 
together  as  tightly  as  possible.  In  the  case  of  the  gyalpos 
or  kahlons  the  body  is  burned  in  a  metal  vessel,  the  ashes 
being  afterwards  carefully  collected  to  be  made  into  an 
image  of  the  deceased.  Polyandry  has  been  practiced  from 
the  earliest  times,  and  has  been  carried  by  the  spread  of  the 
race  into  more  genial  countries,  such  as  Bhutan.  The  joint 
husbands  are  usually,  but  not  always,  brothers.  The 
arrangement  seems  to  work  smoothly,  and  women  enjoy 
general  consideration,  according  to  all  travellers  who  have 
spoken  of  the  subject.  The  wedding  ceremony  takes  place 
at  the  house  of  the  bride's  parents,  after  adequate  presents 
have  been  offered  by  the  elder  brother,  husband  or  bride- 
groom, and  without  the  assistance  of  any  priest.  It  con- 
sists chiefly  in  the  engagement  of  the  intending  spouses 
and  the  placing  of  a  piece  of  butter  by  the  bride's  parent  on 
the  head  of  the  bridegroom  and  by  his  parent  on  that  of  the 
bride.  Unless  otherwise  stated  by  the  mother  in  each  case, 
the  elder  husband  is  the  putative  father  of  the  children, 
and  the  others  are  uncles.  Polyandry  has  resulted  in  the 
assignment  to  the  wife  of  a  paramount  position,  which  in 
the  northeast  and  east  of  the  country  has  grown  among 
certain  tribes  into  a  real  sovereignty,  of  which  we  hear 
from  the  beginnings  of  Chinese  history,  and  which  has  left 
certain  survivals  among  tho  Lolo  and  Moso  tribes  of  the 
present  day  as  well  as  in  the  late  Burmese  court. 

There  are  two  religions  in  Tibet — Buddhism,  in  the  shape 
of  Lamaism  ://.r.  ,  and  an  earlier  creed,  gener- 
ally called  the  Bon  religion,  of  which  not  much  Religion, 
is  known.  The  latter,  a  creed  evolved  from 
Shamanism,  doe*  not  seem,  from  what  is  said  in  Buddhist 
books,  to  have  received  any  regular  form  either  in  doctrine 
or  otherwise  until  the  introduction  of  Buddhism,  which  in- 
cited the  Bonpo  to  seek  in  a  better  organization  the  mean* 
of  holding  their  own.  They  borrowed  much  from  the  Bud- 
I  dhistn,  as  the  latter  did  from  them, — many  deities  supposed 
to  be  Buddhist  because  of  their  Buddhist  names  being 
simply  Bon  gods.  At  the  present  day  the  two  religions  exist 
peaceably  side  by  side,  and  the  Bon  creed  has  numerous 
adherents  and  rich  convent*  in  the  central  provinces  of 
I  DbUs  and  gTsang,  but  few  in  the  western  and 
provinces.  The  Bonpo  are  sometimes  called 
tho  "  Sect  of  the  Black,"  as  distinguished  from 
the  "  Red  "  or  Old  and  "  Yellow  "  or  Reformed 
I  Lamaists,  both  ; 


Digitized  by  Google 


366 


TIBET. 


[histok. 


(heir  garments,  though  Bonpo  hare  been  seen  In  red  as 
well  as  in  black.  They  are  alao  called  Qruh-drun-pa  (see 
below).  The  establishment  of  the  Bonpa  or  Bon-cos,  i.«\, 
the  Bon  religion,  is  attributed  to  Qsen-rabs,  also  called 
Batan-pe  (Heti-rabs,  i.e.,  Osen-raDs  of  the  doctrine,  the  name 
under  which  ho  is  worshipped  in  the  temples  of  his  sect, 
as,  for  instance,  at  Tsodatn  in  east  Tibet,  not  far  from 
Bangs;  his  statue,  which  occupies  the  central  place,  repre- 
sents him  as  squatting  with  his  right  arm  outside  bis  rod 
scarf,  and  holding  in  his  left  the  vase  of  knowledge.  In  a 
Bon  tutra  he  is  said  to  hold  In  his  right  hand  the  iron  hook 
of  mercy,  with  which  he  fishes  people  out  of  the  ocean  of 
transmigration,  in  his  left  hand  the  seal  of  equality,  and  to 
wear  on  his  head  the  mitra  jewel.  His  fall  name  is  Bon 
gsen-rabs-gyuh-drun.1  Gsen-rihs-mi-po,  or"  (the)  excellent 
human  god,"  another  name  of  the  same  personage,  has 
been  identified  by  some  Tibetan  authorities  with  Lao-tsze 
or  Lao-kiu  n  of  China.  This  identification,  however,  rests 
only  on  the  slender  basis  of  an  apparent  affinity  of  sonnd 
i  of  gien  and  a  common  Chinese  appellative 
The  genuine  resemblances  between  Bonpa 
me  from  the  fact  that  both  religions  have 


which  is  much  the  same  in  both  countries,  from  the 
tantric  and  esoteric  doctrines  of  India,  and  from  Bnddhist 
The  identity  is  sufficient  to  have  deceived  the  un- 
"i  of  native  scholars,  and  the  matter  has  not  yet 
i  carefully  examined  by  Europeans.  The  eighth  book 
or  the  Gr*k- mt/iaK-iei- kyi-mi-lo*,  in  twelve  books,  by  a  Tibe- 
tan lama,  Chkoikyi  Nyima  (1674-1740),  which,  with  three 
others,  has  been  lately  translated  by  Ha  rat  Chandra  Das  (in 
J*%r.  At.  Soc.  Beng.,  for  1881-1882),  gives  some  information 
on  the  rise  of  the  Bonpa  in  the  region  of  Shaag-ehung, 
identified,  not  with  the  modern  region  of  the  same  name  in 
the  northwest  of  Lhasa,  but  with  Guge  or  Ghughe  and 
Knaor  or  Upper  Besahr.  Three  stages  are  pointed  out  in 
the  development  of  the  Bonpa  after  the  time  of  its  mythi- 
cal founder,  who  reckoned  among  his  spiritual  descendants 
sage*  of  Persia,  Leg-tang  m&n g  (some  names  of  Lao-kiunT) 
of  China,  of  Thomo,  of  Miniak  (east  Tibet),  of  Sum  par, 
and  of  Shang-shung.  The  first  stage  is  that  of  the  human 
avl  historical  founder  of  the  religion,  a  aage  of  the  name 
of  Shong-hon,  who  lived  in  the  semi-historical  timeof  Thi- 
oVtaanpo,  the  sixth  king  of  Tibet  (the  first  is  said  to  have 
1  about  415  h.c.).  The  second  stage,  dating  from  the 
b.c,  is  that  at  which  Bon  theories  and  doctrines 
to  exist,  a  beginning  coincident  with  the  arrival  in 
itry  of  three  Bon  priests  from  Kashmir,  Dusha,and 
Shang-shung.  The  recital  down  to  this  point  gives  evi- 
dence of  the  vagueness  of  the  traditions  preserved  by  the 
Tibetans  with  reference  to  their  own  beginnings,  and  shows 
that  the  author  has  striven  hard  to  put  together  shreds  of 
eient  reminiscence  within  a  fabulous  and  mythical  ao- 
tnt.  With  the  third  stage  we  come  down  to  historical 
It  is  divided  into  three  periods, — the  first  dating 
from  the  arrival  of  an  Indian  pandit  by  way  of  Kashmir, 
who  wrote  some  of  the  Bon  books ;  the  second  being  that 
of  the  introduction  of  Buddhism  and  the  consequent  perse- 
<atio>n  leading  the  Bonpo  to  multiply  their  sacred  books, 
which  they  concealed  ;  and  the  last  being  that  of  the  re- 
-vival  of  the  Bonpa  and  the  bringing  forth  of  the  hidden 
books  subsequent  to  the  overthrow  and  temporary  effaca- 
ment  of  Buddhism  by  gLang-dharma  (908-1013).  Accord- 
ing to  this  source,  which,  however,  is  certainly  tinged  by 
Buddhist  prejudice,  it  was  only  at  the  last-mentioned  date 
that  the  Bonpa  reached  its  complete  organisation. 

Eighteen  principal  gods  and  goddesses  are  enumerated, 
including  the  rod  wrathful  rasor  spirit,  the  black  wrath- 
ful raaor  spirit,  the  tiger  god  of  glowing  fire  (the  popu- 
lar god  universally  worshipped),  the  messenger  demon 
K«yal-po,  otherwise  Pe(d)kar  rgyal-po  (much  dreaded  and 
worshipped  In  the  central  provinces :  he  is  Mid  to  be  iden- 
tical with  the  deity  Kye-panR  of  Lhasa,  figured  as  a  wooden 
stick  or  log  decked  with  rags ;  see  Jaeachke,  IHct.,  p.  7),  the 
jtod  of  sound,  the  great  demon,  and  the  serpent  demon. 
Information  is  lacking  as  to  the  specific  characteristics  of 
theoe  gods,  and  it  is  not  clear  to  which  of  them  belongs  the 
title  of  kun-tu  biting- po.  frequently  cited  as  the  chief  Bon 
god ;  he  is  reputed  to  have  a  wife  Yom-ki-long-mo,  the 
eternal  female  principle,  and  from  their  union  have  resulted 
nil  the  minor  gods  and  tho  whole  world. 

Of  the  Bonpa  literature  the  only  text  which  has  been 
smade  accessible  to  Western  scholars  is  a  sntra  translated 
*y  A.  Schienfer  in  lftm.  do  VAcnd.  de  «.  PfUreb.  (xxviii„ 
No.  1)  called  GUangma  klu  hbum  dkar-po  ("The  holy  white 

•  The  term  gyuh-drun  (SMsM,  also  applied  to  his  followers, 
moans  tho  cross  cramponnee,  the  nuttita,  similar  to  that  of  tho 
Buddhists,  from  which  it  differs  only  In  direction,  the  Bonpo 
manner  of  circumambulauon  round  a  shrine  or  deity  being  from 
right  to  left,  white  the  Buddhist  manner  is  from  left  to  right. 


niga,  the  hundred  thousand  ") ;  but  Buddhist  i 
so  manifest  in  it  that  no  correct  idea  of  the  primi- 
tive Bon  religion  can  be  derived  from  it.  In  a  Bod  pa  ut- 
native  account,  dating  from  the  18th  century  enure, 
and  translated  by  Saint  Chandra  Das,  the  fol- 
lowing are  enumerated— three  works  on  philosophy  and 
metaphysics,  four  meditative  works,  nine  ritual  serials,  six 
series  of  epistles,  and  four  mystic  works  of  a  late  period,  in 
all  of  which  the  title  of  the  translated  sutra  is  not  mads 
known.  It  is  stated  In  the  translation  that  these  Bon  scrip, 
tares  originally  consisted  of  wholesale  plagiarisms,  suW- 
quently  altered  in  orthography  and  terminology  from 
Buddhist  canonical  works.  The  Bonpo  are  said  to  have  got 
the  counterparts  of  the  Kak-gyur  in  general.  As  a  corre- 
lative of  the  six-syllable  prayer  of  the  lamas  em  mam  pad 
mt  hum  (vulgarly  "  om-mani  peme-oo  "),  they  have  one  in 
eight  syllables,  which  they  pronounce  ma-tri-mm-trt-m-it- 
dzu.  The  Bonpo  are  now  frequently  confonnded  with  the 
Bed  Lamas  or  Buddhists  of  the  Old  school,  who  are  distin- 


From  the  11th  century  B.C.  the  Chinese  used  to  call  by 
the  name  of  Kiang  the  tribes  (about  ISO  in 
number)  of  nomads  and  shepherds  in  Koko-  History, 
nur  and  the  northeast  of  present  Tibet;  but 
their  knowledge  continued  to  be  confined  to  the  border 
tribes  until  the  sixth  century  of  our  era.  In  the  annals  of 
the  Tang  dynasty  it  is  said  that  the  population  of  ths 
country  originated  from  the  Bat-Kian  or  Fah  Kiang ;  and, 
as  the  information  collected  in  the  first  part  of  the  notice 
concerning  Tu-bat,  afterwards  Tu-ban,  the  modern  To -fan, 
dates  partly  (as  is  proved  by  internal  evidence)  from  a  time 
anterior  to  the  T'ang  dynasty  (618  A.D.),  some  degree  of 
reliance  may  be  placed  on  Ita  statements.  There  we  are 
told  that  Fanni,  a  scion  of  the  southern  Liang  dynasty  of 
the  Tu-bat  family  (which  flourished  from  397  to  415  at 
Liang-chu  in  Kan-euh),  who  had  submitted  to  the  northern 
Liang  dynasty,  fled  in  433  with  all  his  people  from  bis 
governorship  of  Lin-sung  (in  Kan-chn)  westwards  scro* 
the  Yellow  river,  and  founded  beyond  Tsih-shib  ( "  heapy 
stones  ")  a  state  amidst  the  Kiang  tribes,  with  a  territory 
extending  over  a  thousand  H.  By  his  mild  and  just  rule  be 
was  soon  enabled  to  establish  his  sway  over  an  Immense 
territory.  His  original  state  was  apparently  situated  along 
the  upper  course  of  the  Yalnng  river,  an  affluent  of  the 
Kin-sha-klang.  The  foregoing  statements,  which  are  most 
probably  genuine  history,  are  preceded  in  Tibetan  chronicle! 
by  a  mass  or  legends  invented  by  the  native  Buddhist  his- 
torians for  the  purpose  of  connecting  their  monarchy  with 
India. 

Through  the  exertions  of  Prinsep,  Csoma  de  Koros,  E. 
von  Schlagintwelt,  and  Ha  rat  Chandra  Das  we  possem  tire 
copies  of  lists  of  kings,  forming  the  royal  canon  of  Tibet 
from  the  legendary  beginnings  between  the  5th  and  2d  cen- 
tury b.c.  down  to  the  end  of  the  monarchy  in  914.  Bat  the 
serious  divergences  which  they  show  (except  as  to  the  later 
times  and  in  general  outlines)  make  their  unauthentic 
character  plain.  As  the  last  published  list  is  accompanied 
by  a  commentary,  it  is  the  easiest  to  follow,  and  require 
only  to  be  supplemented  here  and  there  from  the  other  lists 
and  from  the  Chinese  sources.  The  first  king,  Gnya-khri 
hUan-po,  is  said  to  have  been  the  fifth  son  of  King  Prases- 
adjlt  of  Kosala,  and  was  born  with  obliquely  drawn  eyes 
He  fled  north  of  the  Himalayas  into  the  Bod  country,  where 
ho  was  elected  king  by  the  twelve  chiefs  of  the  tribes  of 
southern  and  central  Tibet  He  took  up  his  residence  in 
the  Yarlung  country  south  of  Lhasa.  This  Yarlung,  which 
borrowed  its  name  from  tho  Yalung  of  tho  state  of  Fanni 
Tu-bat,  is  a  river  which  flows  into  the  Yaro-tsanpo.  TV 
first  king  and  his  six  successors  are  known  as  the  seven 
celestial  Hri  ;  the  next  scries  consists  of  six  kings  known 
as  the  earthly  legs ;  and  they  were  followed  by  eight  ter- 
restrial Idf.  This  threefold  succession  is  apparently  an 
Imitation  or  a  debased  form  of  the  ancient  legend  of 
heavenly,  earthly,  and  human  rulers,  which  was  earned 
into  Persia  and  China,  and  from  the  latter  country  into 
Japan  and  Tibet,— tho  relative  number  of  kings  being 
altered  in  the  last-named  countries  to  suit  local  convenience 
and  tbo  small  amount  of  truth  which  they  contain. 
Whilst  giving  an  Aryan  descent  to  their  first  kings,  the 
ancient  Tibetans  assigned  to  their  princesses  a  divine  origin, 
and  called  them  /Ad mo,  "  goddess.  The  gynaxratic  habits 
of  the  race  are  manifested  in  the  names  of  all  these  kinp, 
which  were  formed  by  a  combination  of  those  of  their 
parents,  the  mother's  generally  preceding  that  of  the  father 
The  Idi  kings  were  followed  by  four  rulers  simply  called 
&<«o*  ("mighty"). 

Then  occurs  a  break  in  the  lineal  descent,  and  the  tint 
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next  in  order  (e.  461)  may  be  the  Tatar  Fannl  Tn  bat,  bat 
most  probably  his  son  and  successor.    His  name  was  Lha- 
tho  tbori  gnyan-btsan,  otherwise  Gnyan-btsan  of  Lha-tbo 
thori,  according  to  the  custom  usual  in  Tibet  of  calling 
great  personages  after  the  name  of  their  birthplace.  Lha- 
tbo  means  "  heaps  of  stones,"  and  therefore  appears  to  be  a 
translation  of  Tsih-sbih,  "  heapy  stones,"  the  country  men- 
tioned in  connection  with  the  foundation  of  a  state  by 
Fanni  Tu-bat.  It  was  during  his  reign  that  the  first  Buddh- 
ist objects  are  reputed  to  have  reached  Tibet,  probably 
from  Nepal.    Little  is  said  of  his  three  immediate  suc- 
cessors.   The  fourth  was  gNam-ri  srong  btsan,  who  died  in 
630.    During  his  reign  the  Tibetans  obtained  their  first 
knowledge  of  arithmetic  and  medicine  from  China;  the 
prosperity  and  pastoral  wealth  of  the  country  were  so  great 
that  "  the  king  built  his  palace  with  cement  moistened  with 
the  milk  of  the  cow  and  the  yak."   To  the  same  king  is 
attributed  the  discovery  of  the  inexhaustible  salt  mine 
called  Chyang-gi-ta'wa  (Byang-gi-ts'wa--  "  northern  salt "), 
which  still  supplies  the  greater  portion  of  Tibet.  The 
reign  of  hit  illustrious  son,  8rong  btsan  sgam-po,  opened  up 
a  new  era ;  he  introduced  Buddhism  and  the  art  of  writing 
from  India,  and  was  the  founder  (in  639)  of  Lha-ldan, 
afterwards  Lha-*a.   He  was  greatly  helped  in  his  proselyt- 
ism  by  bis  two  wives,  one  a  Nepal  princess,  daughter  of 
King  Jyoti  varma,  the  other  an  imperial  daughter  of 
China ;  afterwards,  they  being  childless,  he  took  two  more 
princesses  from  tho  Ru-yong  (— "  left  corner  "T)  and  Mon 
(general  appellative  for  the  nations  between  Tibet  and  the 
Indian  plains)  countries.   As  a  conqueror  he  extended  his 
sway  from  the  still  unsubdued  Kiang  tribes  of  the  north 
to  I  Adak  in  the  west,  and  in  the  south  he  carried  hi* 
power  through  Nepal  to  the  Indian  side  of  the  Himalayas. 
How  tax  southward  this  dominion  at  first  extended  is  not 
known ;  but  in  703  Nepal  and  the  country  of  the  Brah- 
mana  rebelled,  and  the  Tibetan  king,  the  third  successor  of 
Srong  btsan  sgam-po,  was  killed  while  attempting  to  restore 
his  power.    It  is  rather  curious  that  nothing  is  said  of  this 
Tibetan  rale  in  India,  except  in  the  Chinese  annals,  where 
it  is  mentioned  until  the  end  of  the  monarchy  in  the  10th 
century,  as  extending  over  Bengal  to  the  sea,— the  Bay  of 
Bengal  being  called  the  Tibetan  Sea.   J.  K.  Logan  has 
found  ethnological  and  linguistic  evidence  of  this  domina- 
tion, which  was  left  unnoticed  in  the  Indian  histories. 
Mang-srong 


the 


of 


Srong  btsan  sgam-po,  continuing  the  conquests  of  his  father, 
"  6  Tukuhnn  Tatars  around  the  Koko-nor  in  663, 


subdued  the 

and  attacked  the  Chinese ;  after  some  advene  fortune  the 
latter  took  their  revenge  and  penetrated  as  far  as  Lhasa, 
where  tbey  burnt  the  royal  palace  (Yumbn-lagang).  Khri 
Ide  gtsng-brtan-mesag-ta'oins,  the  grandson  of  Mang-srong 
and  second  in  succession  from  him,  promoted  the  spread  of 
Buddhism  and  obtained  for  his  son,  Jangts'a  Lhapon,  who 
was  famous  for  the  beauty  of  his  person,  the  hand  of  the 
accomplished  princess  Kyim-shang,  daughter,  otherwise 
k-ung-chn.  of  the  Chinese  emperor  Juytsung.  But  the  lady 
arrived  after  the  death  of  her  betrothed,  and  after  long 
hesitation  became  the  bride  of  the  father.  She  gave  birth 
in  730  to  Khri  srong  Ideu  btaan,1  in  the  Buddhist  annals 
the  most  illustrious  monarch  of  his  country,  because  of  the  | 
strenuous  efforts  he  made  in  favor  of  that  religion  dnring 
his  reign  of  forty -six  years  (743-789).  His  son  and  successor 
Muni  btsan -po,  being  determined  to  raise  all  bis  subjects 
to  the  same  level,  enacted  that  there  should  be  no  distinc- 
tion between  poor  and  rich,  humble  and  great.  He  com- 
pelled the  wealthy  to  share  their  riches  with  the  indigent 
and  helpless,  and  to  make  them  their  equals  in  respect  of 
all  the  comforts  and  conditions  of  life.    He  repeated  this 


three  times,  but  each  time  he  found  that  they 


all  returned  to  their  former  condition,  the  rich  becoming 
still  richer  and  the  poor  still  poorer.    The  sages  attributed 


this  curious  phenomenon  to  the  good  and  evil  acts  of  their 
former  lives.  Nothing  of  importance  occurred  dnring  the 
following  reigns,  until  that  of  Ralpachen,  who  won  glory 
by  bis  care  for  the  translations  of  the  Buddhist  scriptures 
which  he  caused  to  be  completed,  or  rewritten  more  accu- 
rately when  required.  In  this  reign  a  severe  struggle  took 
place  with  China,  peace  being  concluded  in  821  at  Ch'ang- 
ngan  and  ratified  at  Lhasa  the  following  year  by  the  erec- 
tion of  bilingual  tablets,  which  still  exist.  Ralpachen  was 
assassinated  by  the  partisans  of  gLang-dharma  and  the 
country  fell  into  disorder.  gLang-dharma  instituted  a 
violent  persecution  of  Buddhism  ;  but  he  was  soon  assas- 
ainated  in  his  turn,  and  the  kingdom  divided  into  a  western 
and  an  eastern  part  by  his  two  sons.  The  partition  did 
not,  however,  prevent  internecine  wars.  The  history  for 
some  time  now  becomes  rather  intricate,  and  requires  some 

1  [As  King  Kir  Bong  de  Tian,  this  monarch  is  described  tome- 
'  r  in  LlMltSK.  vol.  xiv.  p.  229.-AM.  Ed  ] 


attention.  Pal  K'or  tsan,  the  second  western  king,  after  a 
reign  of  thirteen  years  died  leaving  two  sons,  Thi  TaK 
Tsegpa-pal  and  Thi  Kyida  Nyimagon.  The  latter  went  to 
Ngari  (Mngari)  and  founded  the  capital  Purang ;  he  left 
three  sons,  of  whom  the  eldest  declared  himself  king  of 
Mang-yul  (the  Monhuil  of  our  maps),  the  second  seised 
Purang,  and  the  youngest,  Detsud-gan,  became  king  of  the 
province  of  Shang-shung  (the  modern  Ghughd).  The  re- 
vival of  Buddhism  began  with  the  two  sons  of  the  last- 
named,  the  elder  of  whom  became  a  monk.  The  younger, 
Rhone,  inherited  his  father's  throne,  and  was  followed  in  his 
authority  by  twenty  successors.  Tasi  Tsegpa  also  had  three 
sons,— Palde,  Hodde,  and  Kyide.  The  descendants  of  the 
first  made  themselves  masters  of  Gung-t'ang,  Lngyalwn, 
Chyipa,  Lhatse,  Langlung,  and  Tsakor.  where  they  severally 
ruled  as  petty  chiefs.  The  descendants  of  Kyide  spread 
themselves  over  theMu,  Jang,  Tanag,  Yarulag,  and  Gyaltse 
districts,  where  they  also  ruled  as  petty  princes.  Hodde 
left  fonr  sons— Phabdese,  Thide,  Thich'ung,  and  Gnagpa. 
The  first  and  fourth  became  masters  of  Tsangrong,  the 
second  took  possession  of  Amdo  and  Tsongkba,  the  third 
became  king  of  DbUs,  and  removed  the  capital  to  Yarlung, 
south  of  Lhasa.  He  was  followed  on  his  throne  from  son 
to  son  by  eleven  successors.  History  is  silent  as  to  the  fate 
of  the  eastern  king,  the  other  son  of  gLang-dharma,  and 
his  successors,  but  the  geographical  names  of  the  chieftain- 
ships enumerated  above  make  it  clear  that  the  western 
kingdom  had  extended  its  power  to  the  east.  Chronology 
is  deficient  for  all  that  period.  While  the  dynasty  of 
Kborre  in  Shaiig-ahung  and  that  of  Thich'ung  in  DbUs 
were  running,  another  authority,  destined  to  become  the 
superior  of  both,  had  arisen  in  Tibet  Kborri  left  his 
throne  to  his  son  Lbade,  who  was  himself  succeeded  by 
his  three  sons,  the  youngest  of  whom  invited  the  celebrated 
Indian  Buddhist,  Atisha,  to  leave  his  monastery  Vikrama 
8hila  for  Tibet,  where  be  settled  in  the  great  lamaserai  of 
Thoding  in  Ngari.  Besides  religious  books  and  teachings, 
he  introduced  in  1028'  the  method  of  computing  time  by 
cycles  of  sixty  years,  "  obtained  from  the  Indian  province 
of  Sbambala."  He  was  the  first  of  the  several  chief  priestB 
whose  authority  became  paramount  in  the  country.  The 

them,  as  for  instance  in 
Sakya  Pandits  by  the  scventb  of. 
these  kings.  Pandita,  at  the  special  request  of  Kuynk,  the 
successor  of  Ogdai,  paid  a  visit  to  his  court  in  1246-48. 
Five  years  afterwards  Kublai  Khan  conquered  all  the  east 
of  Tibet;  and,  after  he  had  ascended  the  throne  of  China, 
the  Mongol  emperor  invited  to  his  court  Phagspa  Lodoi 
Gyaltshan,  the  nephew  of  the  same  Pandita.  He  remained 
twelve  years  with  the  emperor,  and  at  his  request  framed 
for  the  Mongol  language  an  alphabet  imitated  from  the 
Tibetan,  which,  however,  did  not  prove  satisfactory,  and 
disappeared  after  eighty-five  years  without  having  been 
very  largely  used.  In  return  for  his  services,  Kublai  in- 
vested Phagspa  with  sovereign  power  over  (I)  Tibet  proper, 
comprising  the  thirteen  districts  of  U  and  Tsang,  (2)  Kham, 
and  (3)  Amdo.  -  From  this  time  the  Sakya- pa  lamas  became 
the  universal  rulers  of  Tibet,  and  remained  so,  at  least 
nominally,  under  twenty -one  successive  lamas  during 
seventy  years  (1270-1340),  Their  name  was  derived  from 
the  Sakya  monastery,  which  was  their  cradle  and  abode, 
and  their  authority  for  temporal  matters  was  exercised  by 
specially  appointed  regents.  When  the  power  of  the  Sakya 
began  to  wane,  that  of  the  rival  monasteries  of  Digung, 
Phagdub,  and  Tshal  increased  largely,  and  their  respective 
influence  and  authority  overbalanced  that  of  the  successors 
of  Phagspa.  It  was  at  this  troubled  epoch  that  Chyang 
Chub  Gyaltshan,  better  known  as  Phagmodn  from  the  name 
of  his  native  town,  appeared  on  the  scene.  He  subdued 
Tibet  proper  and  Kham,  for  the  continued  possession  of 
which  he  was,  however,  compelled  to  fight  for  several 
years;  but  he  succeeded  in  the  long  run,  and  with  the  ap- 
proval of  the  court  of  Peking  established  a  dynasty  which 
furnished  twelve  rulers  in  succession.  When  the  Mongol 
dynasty  of  China  passed  away,  the  Mings  confirmed  and 
enlarged  the  dominion  of  the  Tibetan  rulers,  recognising 
at  the  same  time  the  chief  lamas  of  the  eight  principal 
monasteries  of  the  country.  Peace  and  prosperity  gradually 
weakened  the  benign  rule  of  the  kings  of  this  dynasty, 
and  dnring  the  reign  of  the  last  but  one  internecine  war 
was  rife  between  the  chiefs  and  nobles  of  C  and  Tsang. 
This  state  of  things,  occurring  just  as  the  last  rulers  of 
the  Ming  dynasty  of  China  were  struggling  against  the 
encroachments  of  tho  Manchns,  their  future  successors, 
favored  the  interference  of  a  Khoskot  Mongol  prince,  Ten* 
gir  To,  called  in  tho  Tibetan  sources  king  of  Koko-nur. 
The  Mongols  were  interested  in  the  religion  of  the  lamas, 
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especially  since  1576,  when  Alton,  khakan  of  the  Tumeda, 
and  his  cousin  summoned  the  chief  lama  of  the  most  im- 
portant monastery  to  visit  him.  This  lama  was  Sodnani 
rGyamtao,  the  third  successor  of  Gcdundub,  the  founder 
of  the  Tashilumbo  monastery  in  1447,  who  had  been  elected 
to  the  more  important  abbotsbipof  Oaldan  near  Lhasa,  and 
was  thus  the  first  of  the  great,  afterward*  dalai,  lama*. 
The  immediate  successor  of  Oednndub.  who  ruled  from 
1475  to  1541,  bad  appointed  a  special  officer  styled  depa  to 
control  the  civil  administration  of  the  country.  To  Sod- 
nam  H)  yam  too  the  Mongol  khans  gave  the  title  of  Vadjra 
Dalai  Lama  in  1576,  and  this  is  the  first  use  of  the  widely 
known  title  of  dalai  lama.  During  the  minority  of  the 
fifth  (really  the  third)  dalai  lama,  when  the  Mongol  king 
Tengir  To,  nnder  the  pretext  of  supporting  the  religion, 
intervened  in  the  affairs  of  the  country,  the  Pan-ch'en  Lo- 
sang  Ch'o-kyi  Gyal-ts'ang  lama  obtained  the  withdrawal 
of  the  invaders  by  the  payment  of  a  heavy  war  indemnity, 
and  then  applied  for  help  to  the  first  Manchu  emperor  of 
China,  who  had  Just  ascended  the  throue.  This  step  en- 
raged  the  Mongols,  and  caused  the  advance  of  Qushri  Khan, 
son  and  successor  of  Tengir  To,  who  invaded  Tibet,  de- 
throned all  the  petty  priuces,  including  the  king  of  Tsang, 
and,  after  having  subjugated  the  whole  of  the  country, 
made  the  fifth  dalai  lama  supreme  monarch  of  all  Tibet, 
in  1645.  The  Chinese  Government  in  1653  confirmed  the 
dalai  lama  in  hia  authority,  and  he  paid  a  visit  to  the 
emperor  at  Peking.  The  Mongol  Khoskotes  in  1706  and 
itheSungars  in  1717  interfered  again  in  the  succession  of 
the  dalai  lama,  but  the  Chinese  army  finally  conquered  the 
country  in  1720,  and  the  present  system  of  government 


The  vernacular  is  called  p'al-akad  or  common  language  is 
contradistinction  to  the  iot-tkad  or  book  language.  Be- 
sides the  Bod-«kad  there  are  two  chief  dialects'  in  Gnat 
Tibet,— that  of  Khams,  spoken  in  the  three  provinces  of  Mdo 
(Darrtse-mdo),  Kham,  and  Gong  in  the  east,  and  that  of 
.horsum  in  the  west.    Jaeschke  arranged  these 

including  those 
of  Balti  and  Purig,  the  most  archaic,  and  of  Ladak  and 
Lahul ;  (2)  central,  including  those  of  Spiti  and  of  DbUt 
and  gTsang;  (3)  Khams.   To  the  same  Bhot  group  belong 
the  Cbanglo  or  Bhutan!  or  Lhopa,  the  language  of  Bhutan, 
of  which  we  have  a  grammatical  notice  by  Robinson  (ltvty  , 
and  the  Scrpa  and  the  Takpa,  of  Tawang,  both  of  which 
I  are  only  known  through  the  vocabularies  collected  by 
'  Hodgson.    The  later  Takpa  forms  the  transition  between 
the  Bhot  group  and  the  Si-fan  group,  which  includes  the 
Miitiak,  Sungpan,  Lifan,  and  Tbocbu  dialects,  spoken  near 
'  the  eastern  boarders  as  well  as  the  Horpa  spoken  on  a 
larger  area  west  of  the  preceding,  and  much  mixed  witb 
Turkic  ingredients.   With  the  exception  of  the  Sokpa,  a 
Mongol  dialect,  and  of  the  Gyarung,  a  pro-Chinese  dialect. 
1  the  languages  spoken  in  Tibet  belong  to  the  large  linguistic 
j  family  commonly  called  Tibeto-Burman,  a  division  of  the 
Kuen-lun  group,  which  is  a  part  of  the  " 
stock. 

The  language  is  more  consonantal  than  vocalic,  t 
I  much  softened  in  the  central  dialect.  The 
consonants,  30  in  number,  which  are  deemed  to 
possens  an  inherent  sound  a,  are  the  following: 
ha,  A"**,  go,  nga,  ba,  ba,  dja,  nya,  to,  fa,  da,  na,  pa,  p'a,  &«,  wj. 
tot,  Ufa,  dsn,  wa,  aha,  so,  'A,  ya,  ra,  la,  *Aa,  so,  ha,  a  ;  the  te- 


Lanooaob1  and  Litkeatcee. 

is  the  general  name  of  the  language  of  Tibet, 
,  M  which  Is  also  occasionally  called  Gangs-cao-gyi 

1  ^  akad  (It.  "the  glaciers  language").  This  name 
is  specially  applied  to  the  forma  in  use  in  DbUs-gTsang. 

I  The  Capuchin  friars  who  were  settled  in  Lhasa  for  a  quarter 
of  a  century  from  1719  studied  the  language  :  two  of  them.  Fran* 
Cisco  Orazlo  della  IV nun.  well  known  from  his  accurate  descrip- 
tion of  Tibet,  and  Caailan  dt  Mace  rata  sent  home  materials  which 
were  utilized  by  tbe  Augustine  friar  Aug.  Ant.  Georgt  of  Rimini 
(1711-97)  In  his  Alphabetum  Tibetanum  jRome,  1762,  4to),  a  pon- 
derous and  confused  compilation,  which  may  be  still  referred  to, 
but  with  great  caution.  The  Tibetan  characters  were  drawn  by 
Delia  Henna,  and  engraved  by  Ant  Fontarltaln  1738.  In  1820  Abel 
published  his  Recherche*  tur  let  Languet  Torture;  a 
rwhtch  was  devoted  to  Tibetan.  The  next  work  of  im- 
portance was  a  dictionary,  intended  for  European  students,  which 
was  published,  with  Tibetan  types,  at  the  expense  of  tbe  East 
India  Company,  in  1826atSerampur,  and  edited  by  John  Marsh- 
man,  from  a  MS.  copy  made  by  Fr.  Chr.  O.  Schroder,  a  missionary 
in  Bengal,  who  had  substituted  English  for  the  Italian  of  the 
original.  It  was  the  unsifted  result  of  the  labors  of  an  unknown 
Italian  missionary,  who  had  been  stationed  either  In  eastern  Tibet 
or  close  to  the  frontier  in  Bhutan.  It  was  properly  a  collection 
of  all  the  sentences  he  could  get  written  by  a  natt  ve  teacher,  com- 
pleted with  extracts  from  tbe  JHuUna  inngyiu,  a  popular  scries  of 
legends  about  Padma  Sambhava.  Unfortunately  the  work  was 
left  unfinished,  and  unrevtsed,  as  there  was  no  Tibetan  scholar 
to  correct  the  proof*.  Though  richer  in  words  than  later  diction- 
aries, the  work  cannot,  for  these  reason*,  be  accepted  as  an  au- 
thority on  any  doubtful  point.  Tbe  grammatical  notice,  con- 
sisting of  forty  pages  from  Sch  rotter,  prefixed  to  this  Dictionary 
of  the  Bhobmia,  or  Rutan  Ijiwiuagr.  hardly  deserves  mention.  At 
Calcutta  inlKH  the  Hungarian  Alexander Csonia de  Koros  (1784- 
1842)  brought  out  his  Dictionary,  Tibetan  and  Rnaluh,  and  his 
Grammar  of  the  Tibetan  Ijanauaae  in  Knotith,  prepared  on  the 
western  frontier,  where  he  had  resided  for  several  years  at  the 
monasteries  of  Yangla  and  I'ukdal  In  Zanskar,  and  finally 
at  Kanum  in  Upj>er  Bcsahr  enjoying  the  help  of  native  scholars. 
Ills  works  are  admirable  so  far  as  concerns  the  literary  language 
(chiefly  thatof  the  Buddhist  translations).  At  St.  Petersburg,  I.J. 
Schmidt  published  his  Grammatik  drr  TibetUchrn  Pprache  in  1839 
and  his  Tibeti*ch-I>euUche*  Worterbueh  In  1841,  but  neither  of  these 
works  justified  the  great  pretensions  of  the  author,  whose  access 
to  Mongolian  sources  had  enabled  him  to  enrich  the  results  of 
his  labors  with  a  certain  amount  of  Information  unknown  to  his 
In  France,  P.  E.  Koucaux  published  In  1847  a  trans- 
i  from  the  Raya  trhcr  roi  pa,  the  Tibetan  version  of  tbe  Ijaiita 
•a.  and  In  l&Afl  a  Grammaire  Thibttaiw ;  while  Ant.  Schlefncr 
I  begun  at  St,  Petersburg  In  184S  his  series  of  translations  and 
marches.  Ills  Tibrtirhe  Stuctun  (1861-68)  is  a  valuable  collec- 
tion of  documents  and  observations.  In  1861  Lepsius  published 
his  paper  L'ebrr  0>in*rt*chc  und  TtMuche  Lautrerhaltnitte ;  and 
since  1864  Leon  Feer  has  brought  out  in  Paris  many  translations 
of  texts  from  Tibetan  Buddhist  literature.  In  1849  the  Journal  of 
the  Asiatic  Society  of  Bengal  published  comparative  vocabu- 
laries of  spoken  and  written  Tibetan  by  Uryan  H.  Hodgson,  and 
grammatical  notices  of  Tibetan  (according  to  ('.soma's  grammar) 
and  of  Changlo.  a  Tibetan  dialect,  by  W.  Robinson.  But  It  was  at 
Singapore  in  1852  that  the  general  relationship  of  the  Tibetan 
and  the  Bur-man,  now  admitted  In  comparative  philology,  was 
established  for  the  first  time,  by  J.  R.  Logan.  In  the  Journal  of  the 
Indian  ArcAnWajjo.  Prof.  Max  Muller,  in  his  ••  letter  on  the  Clas- 
sification of  the  Turanian  ' 


led  Sanskrit  cerebrals  are  represented  by  the  letters  to, 
fa,  da,  na,  .ha  turned  the  other  way.  Ya,  when  combined 
as  second  consonant  with  k  .  p-,  in-,  is  written  under  ths 
first  letter.  Ra,  when  combined  as  second  letter  with 
P-.  i*  written  under  the  first,  and  when  combined 
with  another  consonant  as  first  letter  over  the  second.  Tbe 
vowels  are  a,  i,  u,  «,  o,  which  are  not  distinguished  as  long 
or  short  in  writing,  though  they  are  so  in  the  vernaculars 
in  tbe  ease  of  words  altered'  by  phonetic  detrition.  Ag- 
glomerations of  consonants  are  not  objectionable ;  and  they 
are  often  met  witb  as  initials,  giving  the  appearance  of 
telescoped  words — an  appearance  which  historical  etymol- 
ogy often  confirms.  Many  of  these  initial  consonants  ars 
silent  in  the  softer  dialects  of  the  central  provinces,  or 
have  been  resolved  into  a  simpler  one  of  another  character. 
The  language  is  mnch  ruled  by  laws  of  euphony,  which 
have  been  strictly  formulated  by  grammarians.  Among 
the  initials,  five,  via.,  a,  d,  6,  at,  'A,  are  regarded  as  prefixes, 
and  are  called  so  for  all  purpose*,  though  tbey  belong  some- 
times to  the  stem.  As  a  rule  none  of  these  letters  can  be 
placed  before  any  of  the  same  organic  class.  Post- positions, 
pa  or  to  and  ma,  are  required  by  the  noon  (substantive  or 
adjective)  that  is  to  be  singled  out;  pa  or  ba  (masc.)  and 


ate*  (fern.)  are  used  for  distinction  of  gender  or  for  empha- 
sis. The  cases  of  nouns  are  indicated  by  suffixes,  which 
vary  tbeir  initials  according  to  the  final  of  the  nonn*.  The 
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plural  is  denoted  when  required  by  adding  one  of  several 
words  of  plurality.  When  several  words  are  connected  in 
a  sentence  they  seldom  require  more  than  one  case  element, 
and  that  comes  last   There  are  personal,  demonstrative, 

a rits  established  a  station  at  Kyelang,  district  of  Garza,  Britlth 
Lahul,  In  Ladak,  a  school,  and  a  lithographic  press,  and  It  U  to 
the  labors  of  H.  A.  Jaeschke  of  this  mission  that  we  are  Indebted 
for  the  moat  valuable  materials  for  the  practical  study  of  Tit-etan. 
From  I860  to  1867  that  scholar  made  several  Important  communi- 
cation*, chiefly  with  reference  to  the  phonetics  and  the  dialectical 
pronunciation,  to  the  academies  of  Berlin  and  St.  Petersburg  sod 
in  the  Joitnwi/of  the  Asiatic  Society  of  Bengal.  In  1868at  Kyt  Unt 
he  published  by  lithography  A  Short  Practical  Grammar  qf  the  Mfr 
ton  Ijanguagc,  with  tprrial  reference to  the  wpoken  dialrctt.  and  the  fal- 
lowing year  a  Romanian!  Tibetan  ami  RnolUh  Dictionary,  tie  alio 
published  In  1871-76,  at  Onadau  in  Prussia,  by  the  same  process 
a  Tibetau  and  German  dictionary.  Afterwards  he  prepared  for 
the  English  Government  A  Tibetan- Knotith  Dictionary,  ictLh  nynal 
reference  to  the  prevailing  dialftU.  in  1881.  Dr.  H.  Wenncl.ooenf  hH 
pupils,  brought  out  in  1883  from  his  M8.  a  aimplifirtl  Tibetan  Gram- 
mar. Major  Th.  H.  Lewln  with  the  help  of  a  lama  compiled  A 
Manual  of  Tibetan,  or  rather  a  series  of  colloquial  phrases.  «  hica 
was  brought  out  at  Calcutta  in  1879.  A  portion  of  i the  New  Tots- 
ment  has  been  translated  Into  Tibetan.  As  regards  native  philol- 
ogy, the  most  ancient  work  extant  is  a  grammar  of  the  Tibetan 
tongue,  by  Tonmi  Samb'ola,  the  Introducer  of  tbe  Indian  alpha- 
bet, preserved  In  the  Htan-hayur  (mdo  exxiv.).  This  collection 
also  contains  other  works  of  the  same  kind,  dictionaries  by  later 
writers,  translations  of  many  Sanskrit  works  on  grammar.  Ntav 
ulary.  etc.,  and  bilingual  dictionaries.  Sanskrit  and  Tibetan.  A» 
separate  publications  there  are  several  vocabularies  of  chine* 
and  Tibetan ;  Mongol  and  Tibetan  ;  Chinese,  Manchu.  Mongol. 
Oeldt,  Tibetan, and  Turkish ;  Tibetan, Sanskrit,  Manchu.  Mongol, 
and  Chinese. 

'  There  are  without  doubt  many  minor  tknaUugt  or  dialects 
which  arc  still  unknown.   For  Instance,  In  the  "* 
north  of  Lhasa  the  inhabitants  are  said  to  i 
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interrogative,  and  reflexive  pronouns,  aa  well  at  an  indefi- 
nite article,  which  ia  also  the  numeral  for  "  one."  The  per- 
sonal pronouns  are  replaced  by  various  terms  of  respect 
when  speaking  to  or  before  superiors,  and  there  are  many 
words  besides  which  are  only  employed  in  ceremonial 
language.  The  verb,  which  is  properly  a  participle,  has  no 
element  of  person,  and  denotea  the  conditions  of  tense  and 
mood  by  an  external  and  internal  inflection,  or  the  addition 
of  auxiliary  verba  and  suffixes  when  the  stem  is  not  sus- 
ceptible of  inflection.  The  conditions  which  approximate 
mart  closely  to  our  present,  perfect,  future,  and  imperative 
are  marked  either  by  aspiration  of  the  initial  or  by  one  of 
the  five  prefix  consouauts  according  to  the  rules  of  euphony, 
and  the  whole  looks  like  a  former  system  thrown  into  con- 
fusion and  disorder  by  phonetic  decay.  As  to  the  internal 
vowel,  a  or  ■  in  the  present  tends  to  become  o  in  the  im- 
perative, the  e  changing  to  a  in  the  past  and  future ;  i  and 
a  are  less  liable  to  change.  A  final  i  is  also  occasionally 
added.  Only  a  limited  number  of  verbs  are  capable  of  four 
changes;  some  cannot  assume  more  than  three,  some  two, 
and  many  only  one.  This  deficiency  is  made  up  by  the 
addition  of  auxiliaries  or  suffixes.  There  are  no  numeral 
auxiliaries  or  segregatives  used  in  counting,  as  in  many 
languages  of  eastern  Asia,  though  words  expressive  of  a 
collective  or  integral  are  often  used  after  the  tens,  some- 
times after  a  smaller  number.  In  acientlfie  and  astrologi- 
cal works,  the  numerals,  as  in  Sanskrit,  are  expressed  by 
symbolical  words.  In  the  order  of  the  sentence  the  sub- 
stantive precedes  the  adjective  and  the  verb  stands  last ; 
the  object  and  the  adverb  precede  the  verb,  and  the  geni- 
tive precedes  the  noun  on  which  it  depends.  An  active  or 
causal  verb  requires  before  it  the  instrumental  instead  of 
the  nominative  case,  which  goes  only  before  a  neuter  or  in- 
trausitive  verb.  The  chief  differences  between  the  classi- 
cal language  of  the  Tibetan  translators  of  the  9th  century 
and  the  vernacular,  as  well  as  the  language  of  native 
words, existed  in  vocabulary,  phraseology,  and  grammatical 
structure  and  arose  from  the  influence  of  the  translated 
texts. 

The  Tibetan  language,  in  its  written  and  spoken  forms, 
has  a  great  interest  for  philologists,  on  account 
Philology,  of  it*  bearing  on  the  history  of  the  so-called 
monosyllabic  languages  of  eastern  Asia,  Is 
the  Tibetan  a  monosyllabic  language  passing  to  agglutina- 
tion? or  the  reverse?  The  latter  is  the  fact,  as  we  shall 
see  further  on.  The  whole  question  baa  turned  upon  the 
elucidation  of  the  phenomenon  of  the  silent  letters,  gener- 
ally prefixed,  which  differentiate  the  spelling  of  many 
words  from  their  pronunciation,  in  the  central  dialect  or 
current  speech  of  Lhasa.  As  long  as  the  sounds  of  this 
dialect  only  were  kuown,  the  problem  could  not  be  fully 
Reraosat  rather  dubiously  suggested,  while 
nd  Schiefner  maintained,  that  the  silent  letters 
i  a  device  of  grammarians  to  distinguish  in  writing 
i  which  were  not  distinguished  in  speech.  But  this 
convenient  opinion  was  not  sufficient  for  a  general  explana- 
tion, being  supported  by  only  a  few  cases.  Among  these 
are— (a)  the  addition  of  silent  letters  to  foreign  words  in 
aualogy  with  older  terms  of  the  language  '.e.g.,  the  Persian 
Udjik  was  transcribed  ttaggzig  or  "tiger-leopard,"  because 
the  foreign  term  left  untouched  would  have  been  meaning- 
less for  Tibetan  readers);  (6)  the  addition  for  the  sake  of 
uniformity  of  prefixed  letters  to  words  etymologically  de- 
prived of  them ;  (e)  the  probable  addition  of  letters  by  the 
Buddhist  teachers  from  India  to  Tibetan  words  in  order  to 
make  them  more  similar  to  Sanskrit  expressions  ( for  in- 
stance, rj«-  for  "king,"  written  in  imitation  of  raja,  though 
the  original  word  was  je  or  the,  as  ia  shown  by  cognate  lan- 
guages). On  the  other  hand,  while  phonetically  the  above 
explanation  was  not  inconsistent  with  such  cases  as  rka, 
dtah,  blah,  bsiba,  and  nga,  Tnga,  noog,  swings,  In., -a.  ngad, 
sod  brttt,  brdxun,  dby.tr.  etc.,  where  the  italicized  letters  are 
pronounced  In  full  and  the  others  are  left  aside,  it  failed  to 
explain  other  cases,  such  as  dgra,  mgron,  rpyod,  tpyan,  tbrang, 
Artd,  bkra,  jfri,  brad,  Vrimt,  Vrut,  etc.,  pronounced  da,  don,  I 
i»d  or  iwd,  len,  dang,  deu,  fa,  ft,  tad  or  teh,  fist,  f it,  etc.,  and 
many  others,  where  the  spoken  forms  are  obviously  the 
alteration  by  wear  and  tear  of  sounds  originally  similar  to 
sbe  written  forms.  Csoma  de  Korea,  who  was  acquainted 
with  the  somewhat  archaic  sounds  of  Ladak,  was  able  to 
Point  to  only  a  few  letters  as  silent.  But  Major  Cunning- 
ham, in  his  book  on  the  same  country  (1854),  held  that  the 
Tibetan  writing,  when  first  applied  to  the  language,  was  | 
the  faithful  transcription  of  speech,  and  he  gave  as  a  proof 
(hat  the  name  of  the  province  of  U,  written  ObUs,  was  the 
£Wxu*of  Ptoleiu y  Foucaux,  in  his  (?rammaire(  1858), quoted 
•  fragment  from  a  native  work  on  grammar  several  centu- 1 
fta  old,  in  which  the  pronunciation  of  the  supposed  silent ! 

»  carefully  described.    Since  then  the  problem  has  . 
been  disentangled ;  and  now  minor  points  only  remain  to  I 
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be  cleared  up.  Jaeschke  devoted  special  attention  to  the 
dialectical  sounds,  and  showed  in  several  papers  and  by  the 
comparative  table  prefixed  to  his  dictionary  that  in  the 
western  and  eastern  dialects  these  sounds  correspond  more 
or  less  closely  to  the  written  forms.  Thus  the  valuable 
testimony  of  these  dialects  may  be  added  to  the  evidence 
furnished  by  foreign  transcriptions  of  Tibetan  words,  loan 
words  in  conterminous  languages,  and  words  of  common 
descent  in  kindred  tongues.  And  the  whole  shows  plainly 
that  the  written  forms  of  words  which  are  not  of  later  re- 
modelling are  really  the  representatives  of  the  pronuncia- 
tion of  the  language  as  it  was  spoken  at  the  time  of  the 
transcription.  The  concurrence  of  the  evidence  indicated 
above  enables  us  to  form  the  following  outline  of  the 
evolution  of  Tibetan.  In  the  7th  century  there  was  no 
difference  between  the  spoken  and  the  written  language. 
Soon  afterwards,  when  the  language  was  extended  to  the 
western  valleys,  the  prefixed  and  most  of  the  important 
consonants  vanished  from  the  spoken  words.  The  fa-tag 
and  ra-tag  or  y  and  r  subscript,  and  the  »  after  vowels  and 
consonants,  were  sstill  in  force.  The  next  change  took 
place  in  the  central  provinces ;  the  ra-tags  were  altered  into 
cerebral  dentals,  and  the  ya-tags  became  &  Later  on  the 
superscribed  letters  and  finals  d  and  •  disappeared,  except  iu 
the  east  and  west.  It  was  at  this  stage  that  the  language 
spread  in  Lahul  and  Spiti,  where  the  superscribed  letters 
were  silent,  the  d  and  g  finals  were  hardly  heard,  and  a*,  at, 
us,  were  at,  oi,  wi.  The  words  introduced  from  Tibet  into 
the  border  languages  at  that  time  differ  greatly  from  those 
introduced  at  an  earlier  period.  The  other  changes  are 
mora  recent  and  restricted  to  the  provinces  of  U  and 
Tsang.  The  vowel  sounds  oi,  oi,  ui,  have  become  i ,  6,  i ; 
and  a,  o,  tt,  before  the  finals  d  and  n  are  now  a,  6,  fi.  The 
medim  have  become  aspirate  tenues  with  a  low  intonation, 
which  also  marks  the  words  having  a  simple  initial  con- 
sonant; while  the  former  aspirates  and  the  complex  initiala 
simplified  in  speech  are  uttered  with  a  high  tone, or,  as  the 
Tibetans  say,  "  with  a  woman's  voice,"  shrill  and  rapidly. 
An  inhabitant  of  Lhasa,  for  example,  finds  the  distinction 
between  *A  and  ta,  or  between  $  and  s,  not  in  the  consonant, 
but  in  the  tone,  pronouncing  *h  and  •  with  a  high  note  and 
aa  and  s  with  a  low  one.  The  introduction  of  the  important 
compensation  of  tones  to  balance  phonetic  losses  had  begun 
several  centuries  before,  as  appears  from  a  Tibetan  MS. 
(No.  4626  8t.  Petersburg)  partly  published  by  Jaeschke 
I.  Berl.,  1867).  A  few  instances  will  serve  to 
has  been  i 
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In  the  bilingual  inscriptions, 
t  Lhasa  in  822,  and  published 


a 


by  Bushell  in  1880,  we  i 

* :  Tib.  spudoyal,  now  pugyal,  is  rendered  iuh-pot-y« 
lis;  khri,  now  ft,  is  kieh-ti  •  hbrong  is pxk- 
theh-^joh  and  su-ajoA  ;  srong  is  *u-tun,  lu-luttg, 
These  transcriptions  show  by  their  variety 
that  they  Were  made  from  the  spoken  and  not  from  the 
written  forms,  and,  considering  the  limited  capacities  of 
Chinese  orthoepy,  were  the  nearest  attempt  at  rendering 
the  Tibetan  sounds.  8pra  or  tpreu  (a  monkey),  now  altered 
into  dev.  at  Lhasa,  leu  in  Lahul,  Spiti,  and  Tsang.  is  still 
more  recognizable  in  the  Gyarung  thepri,  and  in  the  follow- 
ing degenerated  forms— sareu  in  Ladak,  ttreu-go  iu  Khams 
and  in  cognate  languages,  aooa  iu  Limbu,  saAeu  iu  Lepcha, 
.•rim ii i  in  Tablung  Naga,  tibeh  in  Abor-Mira,  Aibe  in  Sibsugar 
Miri,  tarrha  in  Kol,  «ara  in  Kuri,  etc  Grog-ma  (aut),  now 
altered  into  the  spoken  foma,  1b still  fcyomain  Bhutan,  and, 
without  the  suffix,  korok  in  Oyarung,  Fore-  in  Sokpa,  k'orok, 
Valek  in  Kiranti,  etc.  Orang-po  (cold),  spoken  ('ammo,  is 
still  grang-mo  in  Takpa,  k'yam  iu  Burmese,  etc.  A  respect- 
ful word  for  "head"  is  «,  written  dbu,  which  finds  its  cog- 
nates in  Murmi  tkobo,  Kusunda  cAipi,  SibsagarMira-fao,  etc. 
Byu  (bird),  spoken  ehya,  is  still  pye  in  Gyarung.  Brjod  (to 
speak),  pronounced  jod,  is  cognate  to  the  Burmese  pyauhtto, 
the  Garo  brot,  etc.  The  word  for  ''cowries"  is  'gran-  in 
written,  rum-  in  spoken  Tibetan,  and  grwa  in  written  Bur- 
mese ;  ilop  (to learn),  spoken  lop,  is  slop  in  Melam.  "  Moon  " 
is  data  in  written  and  date*  in  spoken  language,  in  which 
-r'i  is  a  suffix  ;  the  word  itself  is  */a-,  cognate  to  the  Mon- 
gol ttara,  Sokpa  tara,  Gyarung,  t-tile,  Vayu  ckolo,  etc.  The 
common  spoken  word  for  "  head "  is  go,  written  mgo,  to 
which  the  Munipuri  moko  and  the  Mishmi  mkura  are 
related.  Sometimes  the  written  forms  correspond  to  double 
words  which  have  disappeared.  For  instance,  gye  (eight), 
which  is  written  brgyad  and  still  spoken  vrgyad  in  Bait  i  in 
the  west  and  Khams  in  the  cast,  is  gyad  in  Ladak,  Lahul, 
and  U.  The  same  word  does  not  appear  elsewhere ;  but  we 
find  its  two  parts  separately,  such  as  Gurung  pre,  Murmi 
pre  Taksya  pare,  and  Takpa  gyet,  Serpa  gye,  Garo  chet,  etc. 
Rta  (horse)  is  reduced  to  ta  in  speech,  hut  we  find  rt.  rftyi, 
roh  in  Sokpa.  Horpa,  Thochu,  Mi n  ink,  and  f<i,  tah,  teh,  fay  in 
Lhopu,  Serpa,  Murmi,  Kami,  Takpa,  etc.,  both  with  the 
meaning.   Such  are  the  various  pieces  of  evidence 
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ferred  to  a  bo  re  do  not,  owing  to  the  difference  of  the 
yield  to  any  explanation  of  this  kind.  And  it  must  be 
admitted  that  there  are  also  many  cases,  some  of  them 
caused  by  irregularities  of  writing,  modification  of  spelling 
by  decay,  and  by  a  probable  use  of  prefixes,  still  unascer- 
tained, which  also  resist  explanation,  though  the  account 
Just  given  stands  good  whatever  solution  the  question  of 
prefixes  may  receive  in  future. 
Little  is  known  of  the  non-religious  literature  of  Tibet 

The  most  popular  and  widely  circulated  book  is 
Liters-  called  The  Hundred  Thousand  Song*  of  the  Vener- 
ture.  able  MUaratpa.   Their  author  Mllaraspa  (unless 

the  work  should  be  attributed  to  his  disciples), 
often  called  Mils,  was  a  Buddhist  ascetic  of  the  11th  cen- 
tury; according  to  Jaeschke,  during  the  intervals  of  medi- 
tation he  travelled  through  the  southern  part  of  middle 
Tibet  as  a  mendicant  friar,  instructing  the  people  by  his  im- 
provisations in  poetry  and  song,  proselytising,  refuting  and 
converting  heretics,  and  working  manifold  miracles.  His 
legends  are  not  without  wit  and  poetical  merit.  A  number 
of  poems  written  in  an  elevated  and  special  style,  dramatic 
works,  and  collections  of  fit  try  tales  and  fables  are  said  to 
be  in  existence.  A  very  extensive  work,  the  Djrung  yg 
(Sgruns  yg),  regarded  sa  the  national  epic  in  Kham,  haa 
been  partly  seen  by  Deegodins  and  Baber.  It  is  in  prose ; 
but  the  dialogue,  interspersed  with  songs,  is  metrical,  and 
is  much  more  extensive  than  the  prose  framework.  Relig- 
ious discussions  and  philosophical  dissertations  alternate 
with  comic  episodes.  It  includes  three  divisions.- the 
Djiung  Hng,  which  describes  the  invasion  of  part  of  Tibet  by 
the  Djiung  or  Moso  ;  the  Hot  ling,  which  recounts  the  con- 
quest of  the  Hor  (Turk  tribes)  by  the  Tibetans,  and  con- 
veys much  historical  information  in  a  tale  of  magic  and 
marvel ;  and  the  Djia  ling  (Chinese  division),  which  narrates 
a  contest  of  unknown  date  between  the  Tibetans  and  the 
Chinese.  This  work  has  apparently  never  been  published, 
and  even  the  manuscripts  of  the  three  divisions  cannot, 
■ays  Baber,  be  obtained  in  a  complete  form.  But  every 
Tibetan,  or  at  least  every  native  of  Kham,  who  possesses 
any  education,  is  able  to  recite  or  to  chant  passages  of  great 
length.  Another  Tibetan  epic,  the  Oyaldrung,  praises 
Dsgyolong,  a  famous  warrior  who  subdued  the  savage  men 
of  Kham.  Besides  these  poems  we  find  allusions  to  a  tgrung, 
referring  to  the  Yesser  Khan.  Dramatic  works  exist,  ss 
well  as  translations  of  Galen,  also  of  the  Ramavana  in  the 
first  vol.  of  the  BetodWogi  of  the  Bttan-hgyur.  For  the  re- 
ligious literature,  which  is  considerable,  see  LXmIibm. 
Writing  was  not  introduced  until  the  7th  century. 

Notched  sticks  (tking-ckram)  and  knotted  cords 
Writing.      were  in  current  use,  but  the  latter  contrivance 

is  only  faintly  alluded  to  in  the  Tibetan  records, 
while  of  the  other  there  are  numerous  examples.  No  men- 
tion is  anywhere  made  of  a  hieroglyphics!  writing,  but  on 


have  a  peculiarly  pictorial  writing,  which  is 
Europe  from  two  published  MBS.  (in  Jour*.  Roy.  At.  flat, 
1885,  vol.  xrii.) ;  though  apparently  now  confined  solely  to 
purposes  of  witchcraft,  it  perhaps  contains  survivals  of  a 
former  extensive  system  superseded  by  the  alphabetic 
writing  introduced  from  India.  According  to  trsdition-s 
tradition  of  which  the  details  are  open  to  criticism— ths 
alphabet  was  introduced  from  India  by  Tonmi  Samb'ota, 
who  was  sent  to  India  in  632  by  King  Srong  btsan  to  study 
the  Sanskrit  language  and  Buddhist  literature.  Tonmi 
Samb'ota  introduced  the  so-called  "  writing  in  thirty  char- 

I  acters  "  (six  of  which  do  not  exist  in  Sanskrit)  In  two  styles, 
— the  "thick  letters"  or  "letters  with  heads,"  now  com- 
monly used  in  printed  books,  and  the  half-cursive  "cor- 
uered  letters,"  so  called  from  their  less  regular  heads.  The 

,  former  are  traditionally  said  to  have  been  derived  from  the 

|  Landza  character.  The  Lands*,  of  Nepal,  however,  is  cer- 
tainly not  the  origin  of  the  Tibetan  letter,  but  rather  an 
ornamental  development  of  the  parent  letter.  The  close 

■  resemblance  of  the  Tibetan  characters"  with  heads  "  to  the 
Qupta  inscriptions  of  Allahabad  shows  them  to  have  been 
derived  from  the  monumental  writing  of  the  period:  and 
various  arguments  appear  to  show  that  the  other  Tibetan 
letter  came  from  the  same  Indian  character  In  the  style  is 
which  it  was  used  in  common  life.  The  Tibetan  half-cunirs 
was  further  developed  into  the  more  current ' 
characters  of  which  there  are  several  styles. 


characters  of  which  there  are  several  styles.  From  the 
monumental  writing  of  Tibet  was  derived,  for  the  special 
use  of  the  Mongols  in  the  13th  century,  the  short-lifed 

worsea  ii  out. 


Bibliography,— The  works  of  Csoma  de  K6r6»,  Alex.  Cunning- 
ham, Rarat  Chandra  Das,  Desgodlns,  Leon  Feer,  Ed.  Foucaux,  A 
A.  Georgi.  Brysn  II-  Hodgson.  H.  A.  Jaeschke,  Th.  H.  Lewln. 
Max  M filler.  A.  Remasst,  W.  Robinson,  L  J.  Schmidt,  T.  C  G. 
Scbroetcr,  and  A.  Kchtefner  bare  been  already  mentioned,  and 
those  of  J.  W.  Bnshell,  A.  Campbell,  T.  W.  Rhys  DaTids,  Hoe 
and  Gabet,  Koeppen,  C.  Markham,  Pallas.  Ssanans  Saetien 
Hchott.  Pundit  Naln  Singh,  and  others  are  referred  to  under 
LXmXjsm,  Lad  as  snd  Balti,  snd  Lhasa  (job)-  The  followinr 
si  so  may  be  named :  K.  Col  borne  Baber, "  Travels  and  Researches 
in  Western  China,"  In  Soy.  Oeogr.Soc  Suppl.  Papers,  I .,  1882 ;  C  H 
,  Desgodlns,  he  Thibet  davrt*  la  corremxmdanee  dee  Munmara 
i  Paris,  1886 ;  Th.  Duka.  life  and  Work*  of  Alexander  Gtcma  it 
Korot.  London,  1885;  Konrad  Gansenmuller,  Tibet.  Brotunm. 
I  1878;  Krtck.  Relation  (fun  Voyage  au  Thibet  en  18S2.Parin.lSM: 
I  A.  Krishna.  Exploration*  in  Great  Tibet  and  Mongolia,  made  is 
187V-82 ;  Report  prepared  by  J.  B.  N.  Hennessey.  Dehrs  Dun.  1884 
fol. ;  Terrlen  de  Lacouperle.  "  Beginning*  of  Writing  in  and 
around  Tibet,"  in  Joum.  Roy.  A*.  Boc„  1886.  xvii. ;  Id.,  The  lan- 
guage* of  China  before  the  CMnete,  London,  1887  :  J.  R  Logan,  in 
Journal  of  the  Indian  Archipelago  Fasten  Aria,  vol  v!  .  Singapore. 
18fV2 ;  W.  Woodvllle  Roeklll.  "  The  Early  History  of  Bod-rul." 
append,  to  The  Ufeofthe  Buddha,  from  Tibetan  source*.  Ix>ndoo. 
1884:  Em.  von.  Hcblsgiutwelt,  Die  k'oenioe  von  Tibet.  Munick, 
1866,  and  Buddhim  in  Tibet,  London,  1863;  H.  Strachcr,  Phymtal 
Oer-oraphy  of  Wrttern  Tibet:  Trotter,  Joum.  Roy.  Oeog  Sot.,  1*77. 
vol.  xlvlf.  ;  H.  Yule,  The  Book  of  Ser  Marco  Polo,  2d  ed.,  London. 
1874.  (T.MU) 


TTBULLUS,  Albitts  (c  54-19  B.C.),  was  the  second 
in  the  tetrad  of  the  elegiac  poets  of  Rome.  As 
we  learn  from  Ovid,  he  was  the  successor  of  Cornelius 
Gallus  and  the  immediate  predecessor  of  I*ropertius. 
The  information  which  we  possess  about  him  is  ex- 
tremely meagre.  Besides  the  poems  themselves — 
that  is  to  say,  the  first  and  second  books — we  have 
only  a  few  references  in  later  authors  and  a  short  Life 
of  probable  but  not  undoubted  genuineness.  We  do 
not  know  his  pnenomen ;  and  his  birthplace  is  uncer- 
tain. It  is,  however,  a  plausible  conjecture  that  he 
came  from  Gabii.  The  year  of  his  oirth  has  been 
variously  assigned ;  but  54  B.C.  may  be  taken  as 
approximately  correct.  This  would  make  him  about 
twenty-five  when  he  accompanied  Messala  on  his 
Aquitanian  campaign  in  '29,  and  thirty-five  at  his  un- 
timely death  in  19.  His  station  was  that  of  a  Roman 
knight ;  and  he  had  inherited  a  very  considerable 
estate.  But,  like  Virgil,  Horace,  and  Propertius,  he 
seems  to  have  lost  the  greater  part  of  it  in  41  amongst 
the  confiscations  which  Antony  and  Octavian  found 
expedient  to  satisfy  the  rapacity  of  their  victorious 
soldiery.  Tibullus,  like  Propertius,  seems  to  have 
lost  his  father  early.  He  once  mentions  his  mother 
and  sister  ,  and,  according  to  Ovid's  elegy  upon  him, 
they  were  alive  at  his  death. 


Tibullus' s  chief  friend  and  patron  was  M.  Valerias 
Messala  Corvinus,  himself  an  orator  and  poet  as  well 
as  a  statesman  and  commander.    Messala,  like  Mace 

nas,  was  the  centre  of  a  literary  circle  in  Rome ;  but 
the  bond  between  its  members  was  that  of  literature 
alone.  They  stood  in  no  relations  to  the  court ;  and 
the  name  of  Augustus  is  never  once  to  be  found  in 
the  writings  of  Tibullus.  It  was  doubtlesB  this  com- 
munity of  taste  which  gained  the  young  poet  the 
friendly  notice  of  Messala,  who  offered  him  an  honor- 
able position  on  his  private  staff  when  he  was  dis- 
patched at  the  end  of  30  by  Augustus  to  quell  tbe 
Aquitanian  revolt  Tibullus  distinguished  himself  in 
the  campaign  and  was  decorated  for  his  services.  But 
this  did  not  rouse  in  him  any  military  ardor.  H» 
tastes  lav  in  quite  other  directions;  and  he  always 
speaks  of  war  with  horror  and  dislike  At  the  end  of 
the  war  in  29  Tibullus  returned  to  Rome,  and  thence- 
forward his  life  seems  to  have  been  divided  between 
Rome  and  his  country  estate,  though  his  own  prefer- 
ences were  altogether  for  the  country  life  Soon  after 
his  return  he  made  the  acquaintance  of  his  first  love, 
Delia.  Tills  is  what  he  calls  her  in  his  poem-;  but 
we  learn  from  Apuleius  that  her  real  name  was  Plania 
Delia  seems  to  have  been  a  woman  of  middle  station. 
It  is  impossible  to  give  an  exact  account  of  the  iab- 
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macy.  The  poems  which  refer  to  her  are  arranged  in 
no  chronological  order.  She  appears  now  as  single, 
now  as  married  ;  hot  we  do  not  hear  anything  either  01 
ber  marriage  or  of  her  husband's  death.  It  \b  clear, 
however,  that  it  was  the  absence  of  her  husband  on 
military  service  in  Cilicia  which  gave  Tibullus  the  op- 


portunity of  making  or  renewing  the  acquaint 
it  was  not  dropped  when  he  returned,  probably  with 
Messala  in  27.  It  was  not  a  difficult  task  to  deceive 
the  simple  soldier ;  and  Delia  was  an  apt  pupil  in  the 
school  of  deception, — too  apt,  as  Tibullus  saw  with 
dismay  when  he  found  that  he  was  not  the  only  lover. 
His  entreaties  and  appeals  were  of  no  avail ;  and  after 
the  first  book  we  hear  no  more  of  Delia.  It  was  during 
the  earlier  period  of  this  attachment  and  proba- 
bly in  the  spring  of  28  that,  yielding  to  his  friend's 
earnest  and  repeated  requests,  Tibullus  left  Delia  to 
accompany  Messala  on  a  mission  to  Asia.  He  fell  ill, 
however,  and  could  not  get  farther  than  Corcyra.  In 
the  second  book  the  place  of  Delia  is  taken  by  Neme- 
sis, which  is  also  a  fictitious  name.  Nemesis  (like  the 
Cynthia  of  Propertius)  was  a  courtesan  of  the  higher 
■•lass ;  and  she  had  other  admirers  besides  Ti  bullus. 
He  complains  bitterly  of  his  bondage,  and  of  her  ra- 
pacity and  hard  hearted  ness.  In  spite  of  all,  however, 
she  seems  to  have  retained  her  hold  on  him  until  his 
death.  Tibullus  died  prematurely,  probably  in  19,  and 
almost  immediately  after  Virgil,  in  order,  as  their  con- 
temporary Domitius  Marsus  pathetically  puts  it, 

That  none  might  sing  ofgentle  love  in  elegy's  sad  lay, 


The  character  of  Tibullus  is  reflected  in  his  poems. 
,  not  an  admirable  it  is  certainly  an  amiable  one.  He 
l  of  generous  impulses  and  a  gentle  unselfish  dis- 
He  was  loyal  to  his  friends  to  the  verge  of  self- 
sacrifice,  as  is  shown  by  his  leaving  Delia  to  accompany 
Hf*8*la  to  Asia,  and  constant  to  his  mistresses  with  a  con- 
stancy bat  ill  deserved.  His  tenderness  towards  them  is 
enhanced  by  a  refinement  and  delicacy  of  feeling  which  are 
very  rare  amongst  the  ancients.  Horace  and  the  rest  taunt 
the  cruel  fair  with  the  retribution  that  is  coming  with  the 
years,  when  they  will  exalt  over  the  decay  of  the  once  impe- 
rious beanty.  If  Tibullus  refers  to  sach  a  fate,  he  does  it  by 
way  of  warning  and  not  in  any  petty  spirit  of  triumph  or 
revenge.  Cruelly  though  he  may  haTe  been  treated  by  his 
lore,  he  does  not  invoke  curses  upon  her  head.  He  goes  to 
her  little  sister's  grave,  hung  so  often  with  his  garlands 
and  wet  with  his  tears,  and  bemoans  his  fate  to  the  dumb 
i  there.  Tibullus  has  no  leanings  to  an  active  life :  his 
is  a  quiet  retirement  in  the  country  with  the  loved 
one  at  his  side.  He  has  no  ambition  and  not  even  the  poet's 
yearning  for  immortality.  His  muse  may  go  packing  if  it 
cannot  propitiate  the  fair.  As  Tibullus  loved  the  country 
life,  its  round  of  simple  duties  and  innocent  recreations,  so 
he  clang  to  its  faiths,  and  in  an  age  of  crude  materialism 
sod  the  grossest  superstition  he  was  religious  in  the  old 
Roman  way.  A  simple,  gentle,  affectionate  nature  such  as 
his  could  not  fail  to  win  esteem ;  and  his  early  death  caused 
deep  regret  in  Rome.  Tibullus  was  remarkable,  his  biog- 
rapher tells  us,  for  his  good  looks  and  the  care  that  he 
bestowed  upon  his  person.  As  a  poet  he  reminds  ns  in  many 
respects  of  the  English  Collins.  His  clear,  finished,  and  yet 
unaffected  style  made  him  a  great  favorite  with  his  coun- 
trymen, and  placed  him,  in  the  judgment  of  Quintilian,  at 
the  head  of  their  elegiac  writers.  And  certainly  within  his 
own  range  he  has  no  Roman  rival.  For  natural  grace  and 
tenderness,  for  exqnisiteness  of  feeling  and  expression,  he 
rtauds  alone.  He  has  far  fewer  faults  than  Propertius,  and 
in  particular  he  never  overloads  his  lines  with  Alexandrian 
learning.  But,  for  all  that,  his  range  is  limited ;  and  in 
power  and  compass  of  imagination,  in  vigor  and  originality 
of  conception,  in  richness  and  variety  of  poetical  treatment, 
he  is  much  h  is  inferior.  The  same  differences  are  percep- 
tible in  the  way  the  two  poets  handle  their  metre.  Tibullus 
is  smoother  and  more  musical  but  liable  to  become  monot- 
onous; Propertius,  with  occasional  harshnesses,  is  more  vig- 
orous and  varied.  It  need  only  be  added  that  in  many 
of  Tibullus's  poems  a  symmetrical  composition  is  obvions, 
although  the  symmetry  must  never  be  reduced  to  a  fixed 
and  onelastic  scheme. 

It  is  probable  that  we  have  lost  some  of  the  genuine  poems 
of  Tibullus.   On  the  other  h  and,  much  has  come  down  to 
»s  under  his  name  which  must  certainly  be  assigned  to  | 
Only  the  first  and  second  books  of  the  usual  order,  | 


or  about  1240  verses,  can  claim  his  authorship.  The  first 
book  consists  of  poems  written  at  various  times  between  30 
and  86.  It  was  probably  published  about  28  or  24.  The 
second  book  seems  to  have  been  a  posthumous  publication. 
It  is  very  short,  containing  only  428  verses,  and  is  evidently 
incomplete.  In  both  books  occur  poems  which  give  evi- 
dence of  internal  disorder  ;  bat  scholars  cannot  agree  upon 
the  remedies  to  be  applied. 

The  third  book,  which  contains  290  verses,  is  by  a  much 
inferior  hand.  The  writer  calls  himself  Lygdamus  and  the 
fair  that  he  sings  of  Ncsera.  He  was  born  in  the  same  year 
as  Ovid,  in  the  consulship  of  Hirtius  and  Pansa;  but  there 
is  nothiug  Ovidian  about  his  work.  He  has  very  little  poet- 
ical power,  and  his  style  is  meagre  and  jejune.  He  has  a 
good  many  reminiscences  and  imitations  of  Tibullns  and 
Propertius ;  and  they  are  not  always  happy.  The 
tion  of  the  fourth  book  from  the  third  has  no 
tbority.  They  form  one  in  the  best  Mss,,  and 
as  one  in  the  anthologies  of  the  Middle  Ages, 
dates  from  the  revival  of  letters,  and  is  due  to  the  Italian 
scholars  of  the  15th  century.  The  fourth  book  consists  of 
poems  of  very  different  quality.  The  first  is  a  composition 
In  211  hexameters  on  the  achievements  of  Messala;  and 
very  poor  stuff  it  is.  The  author  is  unknown  ;  but  he  was 
certainly  not  Tibullns.  The  poem  itself  was  written  in  31, 
the  year  of  Messala's  consulship.  The 
relate  to  the  loves  of  Sulpicia 


Roman  lady  of  high  station  and  the  daughter  of 
a's  sister.    She  had  fallen  viol 


Valeria,  Messala's  sister.  She  had  fallen  violently  in  love 
with  Cerinthus,  about  whom  we  know  nothing  but  what  the 
poet  tells  us;  and  he  soon  reciprocated  her  feelings.  The 
Sulpicia  elegies  divide  into  two  groups.  The  first  comprises 
Iv,  2-6,  containing  ninety  * 
the  attachment  is 


posed 

iv.  8- 


lines,  in  which  the  theme  of 
up  into  four  graceful  poems  com- 
inthus  alternately.   The  second, 


8-12  (to  which  seven  should  be  added),  consists  of  Sul- 
picia's  own  letters.  They  are  very  short,  only  forty  lines 
in  ail ;  bat  they  have  a  qnite  uniqne  interest  as  being  the 
only  love  poems  by  a  Roman  woman  that  have  escaped  the 
ravages  of  time.  Their  frank  and  passionate  outpourings 
remind  us  of  Catullus.  The  style  and  metrical  handling 
betray  the  novice  in  poetical  writing ;  and  the  Latinity  is 
"feminine."  The  thirteenth  poem  (twenty-four  lines) 
claims  to  be  by  Tibullus ;  but  it  is  a  miserable  forgery.  It 
is  little  more  than  a  cento  from  Tibullus  and  Propertius. 
The  fourteenth  is  a  little  epigram  of  four  lines.  There  is 
nothing  to  determine  its  authorship.  Last  of  all  comes  the 
epigram  of  Domitius  Marsus  already  referred  to.  To  sum 
up:  the  third  and  fourth  books  appear  in  the  oldest  tradi- 
tion as  a  single  book ;  if  separated,  they  would  contain  only 
290  and  373  lines  respectively,  as  against  812  of  the  first  book 
and  428  of  the  incomplete  second  ;  and  they  comprise  pieces 
by  different  authors  and  in  very  different  styles,  none  of 
which  can  be  assigned  to  Tibulius  with  any  certainty.  The 
natural  conclusion  of  this  is  that  we  have  here  a  collection 
of  scattered  compositions  relating  to  Messala  ana  the  mem- 
bers of  his  circle  which  has  been  added  as  an  appendix  to 
the  genuine  relics  of  Tibullus.  When  this  collection  wan 
made  cannot  be  exactly  determined ;  but  it  was  certainly 
not  till  after  the  death  of  Tibullns,  and  probably  not  till 
after  Messala's.  Besides  the  foregoing,  two  pieces  in  the 
collection  called  Priapta  have  Keen  attributed  to  Tibullus; 
but  there  is  very  little  external  and  no  internal  evidence 
of  his  authorship.  The  text  of  Tibullus  is,  on  the  whole, 
better  preserved  than  that  of  Catnllus,  and  still  more  so  than 
that  of  Propertius.  But  it  still  contains  many  corruptions 
and  several  lacuna?,  besides  the  disarrangements  already 
referred  to. 

The  value  of  the  short  I'i'n  Tibvlli,  which  is  found  at  the 
end  of  the  Ambrosian  and  Vatican,  also  of  inferior,  MSS., 
has  been  much  discussed.  E.  Bach  re  ns  maintaius  that  it  is 
genuine,  and  possibly  an  abstract  from  the  book  of  Sue- 
tonius, De  /Wfi», — a  conjecture  supported  by  the  fact  that 
even  in  so  short  a  piece  of  writing  more  than  one  Suetonian 
phrase  occurs  (Baehr.,  Tibulluche  Blatt.,  p.  4  so.), — while 
Schulze  (ZUckr,  f.  d.  Oymna*iaiwt**n,  Berlin,  xxxii.  658)  re- 
gards it  as  a  mere  rifacinxrnto  of  Horace,  Ep.,  i.  4,  nnd  various 
passages  in  Tibullus.  E.  Hiller  (  Rhrin.  Mus.,  xviii.  350) 
thinks  it  genuine,  but  assigns  it  to  the  late  classical  period, 
— a  view  quite  consistent  with  an  ultimate  Snetonian  origin. 
It  is  as  follows :  "  Albins  Tibullns,  equea  R.  e  Cabiis  [Baeh- 
rens's  ingenious  conjecture  for  the  MS.  eques  regalti,  R. 
being  the  customary  abbreviation  for  Romanui],  insignis 
forma  cultuque  corporis  obscrvabilis,  ante  alios  Corvinum 
Mcssalam  ob  ingtnium  [so  Baehr.,  MSS.  originem,  others 
oratorem]  dilexit  cuius  et  contubemalis  Aquitanico  bello 
militaribos  donis  donatus  est.  Hie  multorum  iudiclo  prin- 
cipem  inter  elegiographoa  optinet  locum.  Epistulse  quoque 
eius,  qnamquam  breves,  omnino  utiles  sunt  (so  the  MSS. ; 

The  letters  referred  to  are  Sol- 
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»'•].  Oblit  adulescens,  ut  indicat  epigram  me  super- 
I "  («.«.,  the  one  ascribed  to  Doiui tius  Marsus.  These 
words  seem  to  be  *  later  addition  to  the  Lift).  Another 
moot  question  of  some  importance  is  whether  oar  poet  should 
be  identified  with  the  Alblus  of  Horace  (Od.,  i.  33;  Epitt., 
1.  4),  as  is  done  by  the  commentator  Porphyrio  (200-250 
A.D.)  in  his  Sckoiia.  In  the  former  passage  Horace  tells 
Albias  to  moderate  his  grief  at  the  cruelty  of  Glycera,  nor 
to  descant  in  piteous  elegies  on  her  broken  faith  and  the 
victory  of  a  younger  rival.  It  is  clear  that  Olycera  cannot 
be  Nemesis ;  for  it  is  a  pseudonym,  as  the  context  shows, 
and  Horace  would,  of  course,  have  used  the  same  pseudonym 
as  Tibullus.  If,  on  the  other  band,  Nemesis  were  a  real 
name,  Horace  had  no  occasion  to  use  a  pseudonym.  It  is 
possible  that  Tibullus  had  another  mistress,  Olycera,  of 
whom  we  know  nothing  further,  aud  that  the  miterabile* 
sitm  have  perished ;  but  this  is  a  mere  supposition.  The 
All  >ius  of  the  epistle  has  an  estate  at  Pedum,  where  Horace 
conjectures  he  may  be  musing  or  writing.  Ho  is  handsome, 
rich,  and  knows  bow  to  enjoy  life.  He  is  wise  and  has  the 
gift  of  speech,  popularity,  reputation,  and  good  health 
o**nrfe,-au  enviable  list  of  attributes,  but  certainly  one, 
which  does  not  agree  very  well  with  what  we  know  from 
of  Tibullus.  The  theory,  then,  that  these  pas- 
to  Albius  Tibullus  most  be  pronounced,  with 
,  unproven  ;  and  the  forma  of  Horace's  Albius  must 
;  be  used,  as  Schulze  uses  it,  to  subvert  the  credit  of  the 
iariynu  forma  of  the  Life— Ovid,  TriM.,  iv.  10,  63  so.,  "suc- 
cessor fuit  hie  ITibnllns]  tiba,  Oalle,  Propertius,  illi,  quartus 
ab  his  eerie  temporis  ipse  fui."  In  the  preceding  couplet  he 
bad  said, Vergilium  vidi  tantum  nec  amara  Tibullo  tem- 
pus  amicltiss  fata  dedere  mess."  Ovid,  who  was  born  in  43, 
would  be  only  twenty-four  at  Tibullus's  death  if  it  occurred 
in  19. — The  loss  of  Tibullus's  landed  property  is  attested  by 
himself  (i.  1,  19  so/.),  "  Voa  qnoque  felicis  quondam,  nunc 
pauperis  agri  custodes,  fertis  munera  vestra,  Lares.  Tunc 
vitula  innnmeros lustrabatcsssa  iuvencos;  nuncagna ezigui 
est  hostia  parva  soli  "  (comp.  41,  42).  Its  cause  is  only  an 
inference,  though  a  very  probable  one.  That  he  was  allowed 
to  retain  a  portion  of  his  estate  with  the  family  mansion  is 
clear  from  ii.  4,  63,  "  Quin  otiam  sedes  iubeat  si  veudere 
avitas,  ite  sub  iniperium  sub  titulumque,  Lares."  Compare 
the  passages  quoted  above  and  i.  1,  77,  78. — Meaaala  com- 
posed epigrams  iPlin.,  Bp.,  v.  3)  and  bucolic  poems  (comp. 
the  pseudo-  Virgilian  CntalepUm,  ii.) ;  but  he  was  more  con- 
spicuous as  a  patron  thau  as  a  poet.  On  his  circle  and  that 
of  Maecenas,  see  Teuffel,  Oetth.  der  romi»ek*»  LUtralur,  4th 
6d.,  p.  431  (vol.  i.  p.  388  of  the  Eng.  transl.).  Other  mem- 
bers of  the  circle  were  Messala's  brother,  Pedius,  Publicola, 
ASmilius  Macer  (probably  the  " " 


Atoilms  Macer  (probably  the  Macer  i 
gins  Rufus,  Lygdamus,  Sulpicia,  and 


I  in  ii.6),Val- 
j  and  even  Ovid 

to  a  certain  extent  (Ov.,  Pont.,  i.  7, 28  tq. ;  TriM.,  iv.  4, 27  tq.). 
Tibullus  was  Messala's  eonlubernali*  in  the  Aquitanian  war 
( Vila  Tib.  and  Tib.,  i.  7, 9  tq.,*  poem  composed  for  Messala's 
triumph).  It  should  be  stated  that  the  date  of  the  Aquitan- 
ian campaign  is  still  undetermined.  It  bas  been  assigned 
to  30, 29,  and  28.  He  received  mUilaria  dona  (  Fits) ;  Baehrens 
nnkindly  suggests  it  was  for  purely  poetical  services  ( Tib. 
BL,  p.  15).  Tibullus's  dislike  of  war  is  always  coming  to 
the  surface  (e.p.  i.,  3 ;  i.  10),  and  so  also  his  love  of  quiet 
and  retirement  (i.  1;  ii.  1;  3,  1  eg.) — Apuleius  (.4 pot.,  10), 
"accusent  Tibullum  .  .  .  quod  ei  sitPlsniain  animo,  Delia 
In  versu ; "  this  is  the  most  probable  form  of  the  name, 
Delia  (<MXo()  being  a  translation  of  Plania.  As  regards  her 
station,  it  should  be  noticed  that  she  was  not  entitled  to 
wear  the  Hola,  the  dress  of  Roman  matrons  (i.  6,  68).  Her 
husband  is  mentioned  as  absent  (i.  2,  67  so.).  She  eludes 
the  custodes  placed  over  her  (i.  2,  15,  and  6,  7).  Tibullus's 
suit  was  favored  by  Delia's  mother,  of  whom  he  speaks  in 
very  affectionate  terms  (i.  6,  57  so.).  For  Tibullus's  illness 
at  Corcyra,  see  i.  3, 1  tq.,  55  eg.  The  fifth  elegy  was  written 
during  estrangement  {ditridium]  and  the  sixth  after  the 
return  of  the  husband  and  during  Delia's  double  infidelity. 
On  the  difficulty  of  "  harmonising"  the  Delia  elegies,  see 
F.  Leo  (in  Kicssling  and  WilainowiU-Mdllendorrs  PhiloL 
VnUrt.,  ii.  pp.  19-23),  who  is,  however,  too  skeptical.  Any- 
other  attachments  that  Tibullus  formed  (such  as  the  sup- 
posed one  for  Glyccra)  must  have  fallen  between  the  end  of 
the  Delia  and  the  beginning  of  the  Nemesis  connection.— 
Ovid,  writing  at  the  time  of  Tibullus's  death  (Am.,  iii.  9, 
31 1, says— "Sic  Nemesis  longum.sic  Delia,  nomen  habebunt, 
sltera  cura  receus,  altera  primus  amor."  Nemesis  is  Mie 
subject  of  book  ii.  3,  4,  6.  The  mention  of  a  I  ma  (ii.fi  settles 
her  position.  The  connection  had  lasted  a  year  when  ii.  5 
was  written  (see  ver.  109).  It  Is  worth  noticing  that  Martial 
selects  Nemesis  as  the  source  of  Tibullus's  reputation, 
"  fama  est  arguti  Nemesis  lasciva  Tibulli  "  ( Epigr.,  viii.  73, 
7);  compare  xiv.  193,  "usit  amatorem  Nemesis  lasciva 
Tibullum,  in  tota  iuvit  qnem  nihil  esse  domo,"  where,  how- 
ever, the  second  line  is  taken  from  one  of  the  Delia  elegies. 


Ovid,  Amor**,  iii.  9.  58,  "me  tenuit 
manu."  The  point  of  this  can  only  be  seen  by  i 
Tib.,  I.  1,  80,  where  Delia  is  addressed,  "  t*  teneam  I 
deficients  manu." — The  epigram  of  Domitius  Marsuson  his 
death  is  as  follows:  "To  quoque,  Versrilio  coniitem,  non 
exjua,  Tibulle,  mors  luvenem  canipos  misit  ad  Elysios,  n« 
foret  aut  elegis  m idles  qui  floret  amores  aut  caueret  forti 
regis  bella  pede." — Tibullus  coudemus  the  rough  handling 
which  the  inamorata  often  suffered  from  ber  Roman  lover, 
e.g.,  i.  10,  59-60 — "  A  !  lapis  est  ferrumque,  suam  quicumqus 
puellara  verberat;  e  caelo  deripit  ille  decs."  The  tender- 
ness of  the  passage  paraphrased  above  (ii.  6,  41)  is  perhaps 
unmatched  in  ancient  poetry:  "desino,  ne  dominst  1  actus 
renoventur  acerbi.  Non  ego  sum  tan  t  i  ploret  ut  ilia  semel." 
— His  love  for  a  rustic  life  and  rustic  worship  appears 
throughout  whole  poems,  as  in  i.  1  and  ii.  1,  2.  Of  hi* 
poetry  he  says  (ii.  4,  19),  "Ad  dominant  faciles  aditus  per 
carmina  qussro;  ite  procul,  Moses,  si  nihil  ista  valent."— 
Specimens  of  Tibullus  at  bis  best  may  be  found  in  i.  1, 3, 
89-94  ;  5,  19-36  ;  9,  45-68 ;  ii.  6.  Quintilian  says  >  Intl.,  x.  1, 
93),  "  Elegia  quoque  Ursecoa  provocamus.  coins  mihi  ternu* 
atque  elegans  maxime  videtor  auctor  Tibullus;  sunt  qui 
Propertium  malint;  Ovidius  utroque  lascivior  sicut  durior 
Oallus."-Ovid  Us*.,  Lc)  well  calls  him  euUut,  Martial 
argutut,  fine-tone. l."  A  short  but  not  inadequate  accoant 
of  Tibullus's  prosody  is  given  by  L.  Mueller  in  his  intro- 
duction to  Tibullus  ( CaluUiu.  Tibuliui,  und  Properthu,  Leipsic, 
1880).  Catullus  and  Tibullus  lengthen  a  short  vowel  before 
tp  and  fr;  Propertius  always  keeps  it  short  in  similar  coo- 
J  actions,  even  where  s  is  followed  by  two  consonants,  ss  in 
ttrigtt.  Catullus,  aud  in  three  cases  Tibullus,  allow  a  tri- 
syllabic verb  to  close  the  pentameter.  Propertius  never 
permits  himself  this  liberty,  although  in  his  earlier  poenu 
he  has  as  many  trisyllabic  endings  as  Tibullus. — The  chro- 
nology of  the  first  book  is  discussed  amongst  others  by 
Baehrens  <  Tib.  BL,  pp.  12-24).  But  the  data  do  not  admit 
in  all  cases  of  his  precise  determinations.  Bach  re  as  snd 
Hiller  (/femes,  xviii.  353)  agree  that  the  second  book  was 
posthumous.  If  it  had  been  known  to  Ovid  when  he  wrote 
his  elegy  on  the  poet's  death,  it  seems  certain  that  be  would 
bave  auoted  from  it.  Hiller  assigns  2  B.C.  as  an  inferior 
limit,  by  which  time  Ov.,  Art  Am.,  iii.  3,  535  tq.,  must  bsve 
been  written.  Amongst  the  "  disarranged  poems  "  are  i- 1, 
4,  6  and  ii.  3,  5.  Proposed  rearrangements  of  them  may  be 
found  in  Killer's  TibuUut  (1886).  Charisius  (pp.  66  and  105) 
quotes  part  of  a  hexameter  which  is  not  found  in  the  extant 
poems  of  Tibullus. 

The  Tibulllan  authorship  of  book  lit  has  long  ago  been 
surrendered  by  scholars.  Its  latest  defenders  have  been 
Fuss  ( Dr.  Elegg.  Libra  quern  Lygdami  esse  pvtant,  Munster, 
1867)  and  the  English  translator,  J.  Craustoun.  It  has  been 
suggested  that  Lfgdamnt  (A*/**,  white  marble)  is  a  Greet- 
ing of  Albiut,  some  relation  of  Tibullus  (compare  Hiller, 
Hermm,  xviii.  353,  n.  2) ;  and  this  is  possible.  Gruppe's  lone- 
exploded  theory  that  Ovid  was  the  author  has  been  recently 
revived  by  J.  Kloeman  (De  Libri  III.  Carminibat  qnr  Tibulli 
Nomine  cirenmferunlur,  Strasburg,  1876).  Considerable  dif- 
ficulty is  caused  by  ill.  5,  15-20,  which  contains  agreements 
with  three  passages  of  Ovid,  .4 re  Am,,  ii.  669  tq. ;  7V.,  iv.  10. 
6:  "  cum  oecidit  fato  consul  uterque  pari  "  (Lygdsmns  and 
|  Ovid  using  word  for  word  the  same  expression  for  the  year 
of  their  birth,  the  consulship  of  Hirtius  and  Pausa);  and 
Am,,  xi.  14, 23  tq.,  which  are  much  too  close  to  b*  accidental, 
and  in  which  the  theory  that  Ovid  was  the  imitstor  is 
excluded  by  the  fact  that  the  lines  are  much  more  appro- 
priate to  their  sorroundings  in  Ovid  than  in  Lygdamus.  In 
consequence  Baehreus  ( Tib.  IV,.,  40)  regards  the  poem  ss 
written  after  13  A.D.,  the  date  of  the  Tritlia,  while  Hiller 
(I.e.,  p.  359)  regards  the  lines  as  a  later  addition  by  Lygdamus 
himself.  In  either  case  it  would  be  published  after  IX 
The  line  quoted  above  may  have  obtained  proverbial  cur- 
rency before  either  of  the  passages  was  written,  as  the  death 
of  both  consuls  in  one  year  would  bave  impressed  the 
Roman  imagination  as  powerfully  as  the  coincident  < 
of  Adams  and  Jefferson  did  the  American.  In  1 
part  of  book  iii.  need  be  later  than  the  Christian  era.  For 
Lygdamus's  imitation*  of  Tibullus,  see  Grappe,  Dit  rbmixbe 
Eleyie,  i.  112  tq.  There  are  resemblances  between  the 
jweudo-Tibnllus  and  the  Oataleptrm  (Baehr.,  op.  ext.. p.  52).— 
The  view  of  Baehrens  i  71*.  IV, m..  49)  aud  others  that  iii. 
and  iv.  origiually  formed  one  book  may  now  be  considered 
established,  in  spite  of  Birt's  objections  (Do*  unlike 
weten.  426  tq.) ;  and  Hiller  in  his  edition  prints  them  at 
i  one.  They  were  published  some  time  after  hook  ii.,  probably 
after  the  death  of  Messala  ( Baehrens,  op.  eit.,  48,  adds,  "and 
of  his  son  Messalinus  "I.  Further  determination  of  the 
date  is  impossible.  We  do  not  know  when  they  were  added 
to  the  genuine  poems  of  Tibullus;  but  it  was  probably 
before  the  Life  was  written. — Mast  scholars  since  Lschmsns 
|  KL  ikhr.,  ii.  149)  have  condemned  the  "  Panegyric  on 
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It  is  an  inflated  and  at  the  Mime  time  tasteless 
declamation,  entirely  devoid  of  poetical  merit.  The  lan- 
guage  is  often  absurdly  exaggerated,  cp.,  190  m.  The 
author  himself  seem*  to  be  conscious  of  hia  own  deflcieu- 
eiea  (1  **.,  "f  ■  All  that  we  know  about  him  is  that  be, 
like  so  many  or  hia  contemporaries,  bad  been  reduced  to 
poverty  by  the  loss  of  his  estates  ( 181  sc.}.  The  date  ia  fixed 
by  1  I  an . — Snlpieia  was  the  daughter  of  8ervius  Bulpicius 
liv.  10,  4 1,  and  she  seems  to  have  been  under  the  tutelage 
-of  Measala  (cf.  14,  5-S),  her  ancle  by  marriage  (Haupt, 
Htrmea,  iv.  33  »•/.-.  Cerinthua  ia  a  real  name.  He  was  prob- 
ably a  Greek  (Baehr.,  p.  41  and  note).  He  ia  not  to  be  men- 
fined  with  the  Cornutus  addressed  in  Tib.,  ii.  2,  3.  Oruppe 
(op.  «r.,27i  and  Teuffel  (Studitn,  367)  attribute  iv.  2-8  to 
Tibullus  himself;  but  the  style  is  different,  and  it  ia  beat 
to  answer  the  question  as  Baehrens  does  (p.  46)  with  a  no* 
Hqnei.  For  Sulpicia's  style  and  its  feminine  Latlnity,  com- 
pare Gruppe  (op.eil.,  i.  49  $q.).— The  direct  ascription  of  iv. 
13  (verse  13-"  none  licet  e  caelo  mittatur  arnica  Tibullo  ") 
to  Tibullus  probably  led  to  its  being  included  in  the  collec- 
tion. Later  on,  it  and  the  epigram  together  caused  the 
addition  of  the  pscudo-Tiballiana  to  the  genuine  works. 
Although  not  suspected  till  recently,  it  is  unquestionably 
spurious;  aee  the  examination  by  Postgate  {Journ.  of  Phil., 
ix.  2*0  so.).— The  authorship  of  the  two  Priapea  (one  an 
epigram  and  the  other  a  longer  piece  in  iambics*  is  discussed 
by  illller  illemet,  xviii.  343-9).  His  conclusions  are  that,  as 
regards  the  iambics,  the  theory  that  Tibullus  was  its  author, 
though  from  the  nature  of  the  case  it  does  not  admit  of 
complete  disproof,  rests  upon  the  slightest  of  foundations, 
and,  as  regards  the  epigram,  that  the  hypothesis  of  a 
Tibullian  authorship  is  quite  inadmissible. 

The  text  of  Tibullus  Is  In  a  much  better  condition  than  It  was 
in  Lachmanns  time,  thanks  to  the  recent  discovery  of  new  MBS. 
by  E  Baehrens.  Of  theae  the  Ambrostsnus  (A),  of  date  about 
1S74,  and  the  Vatlcanus  (V).  end  of  the  14th  or  beginning  of  the 


LHh  century,  airree  so  closely  that  they  can  be  referred  to  an 

it  in  tl 

ng  since  lost.  A  third  Is"  the  tiuelferbytanus  (G),  written  In 


original  extant  in  the  early  part  of  the  12th  or  13th  century  but 


Is>mbard  characters,  but  on  parchment  of  the  beginning  of  the 
15th  century.  Baehrens,  who  attaches  great  importance  to  the 
original  reading*  of  tbi*  codex,  consider*  it  a  faithful  copy  of  a 
10th  or  lllh  century  MS.  Besides  these  we  have  a  number  of  ex- 
tracts from  Tibullus  In  the  FlorUegium  PnrOinum.  an  anthology 
from  various  Latin  writers  which  probably  dates  back  to  the  1Kb 
century,  and  which  we  nave  from  two  toss,  at  Pari*  (7647  and 
17.903);  see  Heyncke.  Shein.  Mu$.,  xxv.  369*?.  Baehrens  con- 
siders that  these  excerpt*  Pariaina  and  O  are  closely  connected, 
and  that  their  original  and  that  of  A  and  V  were  both  descended 
from  a  more  ancient  MS.,  which  be  calls  O,  but  which  was  still 
full  of  corruption*.  The  so-called  Kmrpta  Friringenna,  preserved 
In  an  11th-century  MS.  (now  st  Munich),  but  unfortunately  very 
few  in  number,  are  extracted  from  a  much  better  MB.  than  O. 
Still  better  was  the  Fragmentum  CuiariatutM,  which  we  know 
only  from  Seallger'i  collation  (In  the  library  at  Leyden),  and 
which  is  to  be  carefully  distinguished  from  the  codex  Cu  lac  lan  us, 
a  late  MS.  containing  Catullus,  Tibullus,  and  Properttus,  and 
still  extant.  It  only  contained  from  ill.  4. 64  to  the  end.  The 
codices  which  Lachmatin  used  are  later  than  all  the  foregoing 

Sutherl- 


and full  of  Interpolation*.  Baehrens'*  estimate  of  the  M8.  aut 
ties  for  Tibullus  has  not  been  accepted  In  all  Its  details. 


In 


tmrtieulsr  hi*  high  estimate  of  O  ha*  been  disputed  by  LeoL 
Dt  TOntOi  CMlribu*.  p.  67  so.  (who  also 


MS8.  to  an  indejjendent  position 
irdjn  a    -.        .  i  - 


op.  eit.,  p.  3 ;  Rothsteln 
endeavor*  to  raise 
a^aiii) ;  and  other*. 
tSS&nmt  TibuUianu 
Baehrens  In  the  main, 
more  elaborate. 

Eiiititm*.— The  first  two  editions  of  Tibullus 
TlbullUna  are  that  with  Catullus,  Propertlus,  and  the  Mx  te  of 
Statins  by  Vindelln  de  Splra  (Venice,  1472)  and  one  of  Tibullus 
separately  by  Plorenliu*  de  Argentina,  probably  printed  In  the 
aamc  year.  Compare  Buschke.  TUmliat,  Pnrf,  vl.  xxlii.  so. 
Amongst  other*  we  may  mention  those  by  Scallger  (with  Catul- 
lus and  Propertlus,  Paris,  1577,  16*2,  etc.).  Broukhuy*  (Amster- 
dam, 1708),  Vulpius  (Padua  1740),  Heyne  (Lelpstc,  1817, 4th  ed.  by 
Wunderllch  :  with  supplement  by  Dissen,  1819),  Huscbke  (Lelp- 
aic,  1819, 2  vola.).  Lachmsnn  (Berlin,  1829,  the  first  critical  edition), 
Diwen  (Gouingen,  IBM).  The  most  important  edition  with  criti- 
cal apparatus  is  tost  of  E.  Baehrens  (Lelpslc,  1878).  The  most 
recent  edition,  with  critical  Introduction  and  index,  I*  E.  Killer's 
(Lelpalc.  1886).  Recent  texts  are  those  of  !..  Mueller  (Leipeic, 
1880;  also  with  Catullus  and  Propertlus)  and  Haupt-Vahlen 
(Leipaic.  1865).  There  Is  no  good  recent  commentary  on  Tlbul- 
lu* ;  we  have  to  fall  back  on  Heyne  and  Dissen.  That  by  B. 
yabrlcius  (Berlin.  1881)  does  not  even  comprise  sll  the  poem*. 
Some  contribution*  are  made  to  the  subject  In  F.  I-eo's  paper  in 
Klessling's  snd  Wilamowltx-Moellendorf s  Philol.  Vntert..  II.  p.  S 
sy . .  and  by  J.  Vahlen  In  the  MonaUtxriehlt  of  the  Berlin  Academy. 
1K7S,  pp.  543-354.  For  fuller  bibliographies,  see  Rngelmsnn  s 
ifvWwVVra  Smp'orun  Lahnorum  (ed.  Preu**,  1882)  snd  J.  E.  B. 
Mayor's  flrtrftoprdpAicof  Clue  to  l/Utn  Literature  (1876).  For  the 
older  editions,  see  the  preface  to  Huachke'a.  There  is  an  excel- 
lent account  of  Tibullu*  in  W.  8.  Teuffel*  Oe*eh.  d.  rdmUek.  Liter- 
atur  (4th  ed..  L.  Schwabs,  1882).  Those  In  the  Eng.  tr.  and 
Pauly'*  Krai- RncyHopddle  are  antiquated-  The  following  trans- 
lations Into  English  verse  are  known.— by  Dart  (London,  1720), 
Grainger  (London.  1739,  2  vols.,  with  Latin  text  and  notes,  subse- 
quently reprinted),  Cranstoun  (Edinburgh  snd  London,  1872). 
jtw  £moy  toward*  a  Sew  FAition  of  the  FJsaiet  of  Titntllut.  with  a 
n  and  Sola  London.  1792).  merely  contain*  L  1  and  7, 
rC.  A.  Elton.  Uptime*,  of  the  CUutie  Pnet,  (London.  1814. 


vol.  xil.  141-171]  contains  1. 1 :  II.  4  ;  ill.  2-4 ;  s,  8S  to  end  ;  Iv.  2,  S. 
To  these  should  probably  be  added  TibuUtu,  with  other  Trnntlatiom 
from  Ovid,  Horace,  etc.,  by  Richard  Whlffln,  London.  1829.  Crao- 
stoun'i  is  the  only  complete  version  of  merit ;  but  It  Is  far  Inferior 
to  the  translations  by  Elton,  from  whom  Cranstoun  seems  some- 
times to  have  borrowed.  (J.  r.  P.) 

TIBUR.   See  Tivoli. 

TIC  DOULOUREUX.   See  Neuralgia. 

TICINO,  or  TE88IN,  a  canton  of  Switrerland,  rank- 
ing as  eighteenth  in  the  Confederation,  consists  of  the 
upper  basin  of  the  river  from  which  it  takes  its  name. 
— the  Val  Leventina,  with  the  tributary  valleys  of 
Blegno  and  Maggia — and  farther  south  takes  in  the 
districts  of  Lugano  and  Mendrisio  between  Lakes 
Maggiore  and  Como.  Its  total  area  is  1088.2  square 
miles,  which  is  exceeded  by  only  four  other  Swiss 
cantons, — Graubiinden  (Orisons),  Bern,  Valais,  and 
Vaud.  Of  this  725.8  square  miles  are  classed  as  pro- 
ductive, including  215.3  square  miles  covered  by  forests 
and  33.8  by  vines;  of  the  unproductive  portion  24.3 
square  miles  are  occupied  by  lakes  (most  of  that  of 
Lugano  belonging  to  the  canton)  and  13. 1  by  glaciers. 
The  highest  points  in  the  canton  are  the  Rasodine 
(10,749  feet)  in  the  northwest  and  the  Valrhein 
(11,148  feet)  in  the  northeast  corners.  In  1880  the 
population  was  130,777  (the  females  exceeding  the 
males  by  10,000,  doubtless  owing  to  the  emigration  of 
the  latter),  being  an  increase  of  1 1 , 1 58  on  that  of  1870  ; 
the  increase  was  particularly  marked  in  the  Val  Leven- 
tina and  is  due  to  the  influence  of  the  St  Ootthard 
Railway,  which  traverses  the  entire  canton.  Of  this 
population  129,409  speak  Italian;  342  of  the  re- 
mainder form  the  German-speaking  hamlet  of  Bosco 
or  Gurin  in  the  Val  Caverna  (in  northwest),  a  colony 
from  the  neighboring  valley  of  Formazsa  or  Pommat, 
which  is  politically  Italian.  In  religion  130,017  are 
Roman  Catholics.  Until  1859  Ticino  wu  partly  (Val 
Leventina,  Val  Blegno,  and  the  Riviera)  in  the  metro- 
politan diocese  of  Milan,  chiefly  in  that  of  Como,  and 
is  still  practically  (though  not  legally)  administered  by 
these  two  bishops, — all  attempts  made  hitherto  to  in- 
corporate them  with  the  see  of  Chur  or  to  secure  the 
erection  of  a  Bpecial  see  for  them  having  failed.  The 
chief  towns  are  Lugano  (6129  inhabitants),  Airolo 
(3674),  Mendrisio  (2749),  Locarno  (2645),  and  Bellin- 
zona  (2436).  Formerly  Lugano,  Locarno,  and  Bellin- 
icna  were  the  capital  by  turns  of  six  years  each ;  but 
since  1881  the  seat  of  government  has  been  perma- 
nently fixed  at  Bellinzona.  Ticino  stands  in  a  com- 
paratively low  position  as  regards  moral,  educational, 
agricultural,  and  commercial  matters.  It  has  pro- 
duced a  number  of  sculptors,  painters,  and  architects. 
Many  of  the  men  migrate  during  the  summer  in  search 
of  work  as  picture-dealers,  waiters  in  cafes,  chimney- 
sweeps, and  especially  as  masons,  plasterers,  laborers, 
and  navvies.  A  large  quantity  of  fruit  is  grown  ;  the 
chief  articles  exported  are  cattle,  hay,  fish,  chestnuts, 
and  earthenware.  In  manners,  customs,  and  general 
character  the  inhabitants  strongly  resemble  their  Ital- 
ian neighbors. 

The  canton  is  made  up  of  all  the  permanent  conquests 
(with  one  or  two  trifling  exceptions)  made  by  different 
members  of  the  Swiss  League  south  of  the  main  chain  of 
the  Alps.  From  an  historical  point  of  view  Italian  Switz- 
erland fall*  into  three  groups:  (1)  Val  Leventina,  con- 
quered by  Uri  in  1440  (previously  held  from  1403  to  1426) ; 
(2)  Bellincona.  the  Riviera,  and  Val  Blegno  (held  from  1419 
to  1428),  won  in  1500  from  the  duke  of  Milan  by  men  from 
Uri,  Schwyt,  and  Nidwald,  and  confirmed  by  Louis  XII. 
of  France  in  15(13;  (3)  Locarno,  Val  Maggia,  Lugano,  and 
Mendrisio.  seized  in  1512  by  the  Confederatea  when  fight- 
ing for  the  Holy  League  against  France,  ruled  by  the 
twelve  members  then  in  the  League,  and  confirmed  by 
Francis  I.  in  the  treaty  of  1516.  Theae  district*  were 
governed  by  bailiffs  holding  office  two  years  and  purchas- 
ing it  from  the  members  of  the  League ;  each  member  of 
group  3  sent  annually  an  envoy,  who  conjointly  constituted 
the  supreme  appeal  in  sll  matters.  This  government  was 
;  very  harsh  and  is  one  of  the  darkest  pages  in  Swiss  history. 
Yet  only  one  open  revolt  is  recorded — that  of  the  Leventina 
against  Uri  in  1755.  In  1798  the  people  were  distracted  by 
the  Swiss  and  "  Cisalpine  republic  "  parties,  bot  sided  with 


Digitized  by  Google 


374 


TICK-TICKNOR 


the  Swiss.  On  being  freed  from  their  hated  marten,  they 
were  formed  into  two  cantons  of  the  Helvetic  republic— 
Bellinsona  ( =  1  and  2  above)  and  Lugano  ( =3).  In  1803 
all  these  district*  were  formed  into  one  canton — Ticino — 
which  became  a  full  member  of  the  Swiss  Confederation. 
From  1810  to  1813  it  was  occupied  by  the  troops  of  Napo- 
leon. The  roads  over  the  Bernardino  (1819-23)  and  the  St. 
Uotthard  (1820-30)  were  made  nnder  the  constitution  of 
1814.  But  many  of  the  old  troubles  reappeared  and  were 
only  done  away  with  by  the  constitution  of  23d  July,  1830, 
which  (with  subsequent  modifications)  prevails  at  the 

Sresnnt  time.  A  legislative  assembly  (112  members)  chosen 
y  direct  election  and  an  executive  (5  members)  chosen  by 
the  legislature  are  its  principal  features.  The  "optional 
referendum"  (permitting  the  submission  of  any  law  to  a 
popular  vote  if  asked  for  by  a  certain  number  of  citizens)  | 
was  adopted  in  1883.  In  1848,  on  religious  grounds  and 
owing  to  fears  as  to  customs  duties,  the  canton  voted  in 
the  minority  against  the  Federal  constitution  of  that  year; 
but  in  1874,  though  the  people  voted  against  the  revised 
constitution,  the  legislature  adopted  it,  and  the  canton 
was  counted  as  one  of  the  majority.  Sinoe  1830  the  local 
history  of  the  canton  has  been  very  disturbed  owing  to 

is  the  state  re- 
population  are 


the  fact  that,  though  Bo 
ligion,  and  all  the  populs 
Protestants  having  been 


in  business,  had  been  principal  of  the  local  Franklin 
public  school  and  was  the  originator  both  of  the  sys- 
tem of  free  primary  schools  in  Boston  and  of  the  first 
New  England  savings-bank.  He  studied  at  Dart- 
mouth College  from  1805  to  1807,  and  on  leaving  it 
was  placed  for  nearly  three  years  under  Dr.  Gardiner, 
a  pupil  of  Dr.  Parr.  In  the  autumn  of  1810  Ticknor 
entered  the  office  of  a  leading  Massachusetts  lawyer, 
and,  though  his  studies  appear  to  have  been  literary 
rather  than  legal,  he  was  admitted  to  the  bar  in  1813. 
He  at  once  commenced  practice ;  but  a  year's  experi- 
ment convinced  him  that  scholarship  and  letters 
would  be  more  congenial  to  his  abilities.  In  tbe 
spring  of  1815  he  set  sail  for  England.  Attractive  in 
appearance,  cultured,  vivacious,  and  sympathetic,  he 

'  friends  in  America,  and  his 


Ing  been  expelled  from  Locarno  in  1555), 
1  between  the  Radical  and  Ultramontane 


:(the 
in  II 


they  are  divided 
parties.    Since  1876  the  intervention  of  Federal  troops 
already  known  in  1870)  has  been  quite  common  in  oon- 
of  conflicts  of  the  local  authorities  inter  tt,  or 
the  Federal 
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TICKELL,  Thomas  (1686-1740),  English  man  of 
letters,  the  boh  of  a  clergyman,  was  born  at  Bride- 
kirk,  near  Carlisle,  in  1686.  After  a  good  prelimi- 
nary education  he  went  to  Queen's  College,  Oxford, 
where  in  1708  he  took  his  degree,  and  of  which  col- 
lege he  was  two  years  later  elected  fellow.  He  did 
not  take  orders,  but  by  a  dispensation  from  the  crown 
was  allowed  to  retain  his  fellowship  until  his  marriago 
in  1726.  As  a  poet  Tickcll  displayed  very  mediocre 
qualities.  His  success  in  literature,  as  in  life,  was 
mainly  due  to  the  friendship  and  patronage  of  Addi- 
son, who  procured  for  him  (1717)  the  under-secretary- 
ship  of  state,  to  the  chagrin  of  Steele,  who  thenceforth 
bore  Tickell  no  good  will.  During  the  peace  negotia- 
tions with  France  Tickell  published  the  Prospect  of 
Peace,  which  was  well  spoken  of  in  the  Spectator  and 
reached  a  sixth  edition.  In  1717  he  brought  out  a 
translation  of  the  first  book  of  the  lUad  contempora- 
neously with  Pope's  version.  Kensington  Gardens,  his 
longest  poem,  which  appeared  in  1722,  is  inflated  and 
pedantic,  and  was  doomed  to  oblivion  from  its  birth. 
Dr.  Johnson's  criticism  of  it  gives  it  its  due  meed  of 
praise  and  blame.  The  most  popular  of  Tickell's  poet- 
ical writings  was  the  ballad  of  "Colin  and  Lucy," 
which  will  bear  comparison  with  some  of  the  ballad 
poems  of  Wordsworth.  Whether  from  fear  of  P  ope'B 
rivalry  or  from  unbiassed  choice,  Tickcll  abandoned 
the  translation  of  the  Iliad  and  set  about  rendering 
the  Odyssey  and  Lucan  into  English.  In  1725  he 
was  appointed  secretary  to  the  lords  justices  of  Ire- 
land,— a  post  which  he  retained  until  his  death,  which 
took  place  at  Bath  on  23d  April,  1740.  Tickell  rose 
once  above  the  level  of  mediocrity,  when  he  wrote  his 
elegy  addressed  to  the  earl  of  Warwick  on  the  death 
of  Addison.  Posterity  has  endorsed  Dr.  Johnson's 
affirmation  that  this  elegy  is  equal  in  sublimity  and 
elegance  to  any  funeral  poem  wtiich  had  theretofore 
appeared, — and  this  notwithstanding  Steele's  caustic 
disparagement,  that  it  was  only  "prose  in  rhyme." 
Tickell  also  contributed  to  the  Spectator  and  the 
Guardian. 
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TICKNOR,  George  (1791-1871),  historian  of 
Spanish  literature,  was  bom  at  Boston  (Mass.)  on  1st 
August,  1791.  He  received  his  early  education  from 
his  father,  Elisha  Ticknor,  who,  though  at  that  time 


had  won  i 

introductions  gave  him  access  to  most  of  the  men  then 
worth  knowing  in  Europe.  He  cpent  nearly  two 
years  at  Gottingen;  but  he  also  visited  the  chief 
towns  on  the  Continent,  meeting  Prescott  for  the  first 
time  at  Paris,  and  spending  some  months  in  Spain 
and  Portugal,  the  lire  and  literatures  of  which  had 
already  strong  attractions  for  him.  Returning  to 
America  in  the  summer  of  1819,  he  was  inducted  in 
the  August  following  to  the  Smith  professorship  of 
French  and  Spanish  literature  and  to  the  college  profes- 
sorship of  belles-lettres  at  Harvard.  The  history  and 
criticism  of  Spanish  literature  was  in  many  respects 
a  new  subject  at  that  time  even  in  Europe,— the 
Spaniards  themselves  having  no  adequate  treatment 
or  their  literature  as  a  whole,  and  both  Bouterwek 
and  Sismondi  having  worked  with  scanty  or  second- 
hand resources.  To  supply  this  want,  therefore,  he 
gave  his  most  serious  thought,  developing  in  his  lec- 
tures the  scheme  of  his  more  permanent  work.  In 
June,  1821,  his  father  died,  and  in  September  he  mar- 
ried Anna,  daughter  of  Samuel  Eliot,  a  merchant  and 
founder  of  the  chair  of  Greek  literature  at  Harvard 
College.  In  the  years  following  1821  Ticknor  made  a 
vain  effort  to  introduce  measures  of  university  reform. 
The  death  of  his  only  son  in  1 834  and  the  subsequent 
failure  of  his  wife's  health  led  him  to  resign  his  post 
at  Cambridge  to  Longfellow ;  and  in  the  spring  of 
1835  he  again  went  to  Europe,  where  he  remained 
until  1838.  From  that  time  till  his  death  he  lived 
chiefly  at  Boston.  Till  1849  he  published  only  occa- 
sional reviews  and  papers,  such  as  his  essays  on 
Moore's  Anacreon,  on  Milton's  Paradise  Lost,  and  on 
Thatcher's  Sermons,  in  1812;  on  Michael  Stiefel,  in 
1816;  on  Griscom's  Tour  in  Europe  and  on  General 
La  Fayette,  in  1824  ;  on  amusements  in  Spain  and  on 
changes  in  Harvard  College,  in  1825 ;  on  Chateaubri- 
and, in  1827 ;  on  Daniel  Webster,  in  1831 ;  and  on 
the  best  mode  of  teaching  living  languages,  in  1832. 
His  History  of  Spanish  lAtrratttre,  the  first  editions 
of  which  appeared  in  New  York  and  London  in  1849, 
was  welcomed  on  all  hands  as  the  standard  work  on 
the  subject,  and  was  rapidly  translated  into  Spanish 
and  other  Continental  languages.  Whatever  its  de- 
fects, it  at  least  reduced  to  system  and  clearness  a 
large  mass  of  varied  historical  material  hitherto  only 
vaguely  known ;  and  its  copious  references  to  author- 
ities and  editions  and  its  loving  exploration  of  the 
by-ways  of  the  literature  made  it  as  valuable  to  schol- 
ars as  its  direct  and  unpretentious  style  made  it  pop- 
ular with  general  readers.  In  many  respects  it  was 
the  admirable  literary  complement  of  the  historical 
work  of  Prescott  Like  his,  the  bent  of  Ticknor's 
mind  was  expository  rather  than  critical ;  and  in  both 
cases  the  standards  applied  were  of  a  conventions! 
rather  than  of  an  advanced  nature.  As  with  Prcacott 
the  glow  of  vivid  narration  often  hides  rather  than 
reveals  the  underlying  problems  of  social  and  philo- 
sophic import,  so  with  Ticknor  a  certain  fund  of 
graceful  and  genial  commonplace  is  apt  to  gloss  over 
the  really  vital  critical  issues  of  the  subject-nutter. 
At  crucial  moments  in  place  of  the  keener  edge  of 
criticism  one  is  apt  to  find  only  the  paper-knife  mtel- 
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Egeooe  of  the  ordinary  book-lover.  The  defect,  how- 
ler, tu  common  to  the  critical  school*  of  the  time. 
The  merits  of  the  work  in  its  accurate  survey  of  com- 
paratively untrodden  ground  were  individual  and  of 
10  exceedingly  high  order.  Ticknor  subsequently 
took  an  active  part  in  the  establishment  of  the  Boston 
public  library,  in  the  interests  of  which  he  paid  in 
1S56  another  visit  to  Europe,  and  to  which  he  left  at 
his  death  his  fine  collection  of  Spanish  and  Portu- 
guese works.  In  1859,  on  the  death  of  Prescott,  he 
it  once  began  to  collect  materials  for  a  life  of  his 
friend,  which  was  published  in  1864.  His  death  took 
place  at  Boston  on  26th  January,  1871. 

A  UU  of  Ticknor,  with  his  letters  and  journals,  wm 
edited  by  George  8.  Hillard,  Boston,  1876. 

TICONDEROGA,  a  village  and  township  of  the 
United  States,  in  Essex  county,  New  York,  situated 


upon  the  stream  connecting  Lakes  George  and  Cham- 
plain,  and  extending  back  upon  an  abrupt  promontory 
which  separates  the  two  lakes.  Two  railroads  enter 
the  village,— the  Delaware  and  Hudson  and  a  branch 
of  the  Central  Vermont  The  population  in  1880  was 
3304. 

Commanding  the  direct  route  from  the  St.  Lawrenee  to 
the  Hudson,  Tieonderoga  was  early  seized  by  the  French 
and  fortified  under  the  name  of  Fort  Carillon.  In  July, 
1758  it  was  unsuccessfully  attacked  by  Abercrombie.  In 
the  same  month  of  the  succeeding  year  it  was  abandoned 
by  the  French  upon  the  approach  of  an  English  army 
under  Amherst,  who  occupied  it  and  greatly  strengthened 
its  works.  At  the  beginning  of  the  Revolution,  in  1775, 
the  fort  was  surprised  and  captured  by  Ethan  Allen  and  a 
party  of  Vermont  militia.  In  1777  it  was  retaken  by  the 
English  under  Burgoyne  and  was  held  by  them  until  the 
clofto  of  the  war. 


TIDES. 


L  On  the  Nature  of  Tides. 

{  1.  Definition  of  Tide, 

WHEN,  as  occasionally  happens,  a  ship  in  the  open 
sea  meets  a  short  succession  of  waves  of  very 
ungual  magnitude,  we  hear  of  tidal  waves  ;  and  the 
large  wave  caused  by  an  earthquake  is  commonly  so 
described.   The  use  of  the  term  "  tide  " 
n        in  this  connection  is  certainly  incorrect,  but 
it  has  perhaps  been  fostered  by  the  fact  that  Buch 
waves  impress  their  records  on  automatic  tide-gauges, 
as,  for  example,  when  the  wave  due  to  the  volcanic 
•utbreak  at  Krakatoa  was  thus  distinctly  traceable  in 
South  Africa,  and  perhaps  even  faintly  at  Brest.  We 
can  only  adequately  define  a  tide  by  reference  to  the 
cause  which  produces  it    A  tide  then  is  a  rise  and  fall 
ef  the  water  of  the  sea  produced  by  the  attraction  of 
the  sun  and  moon.    A  rue  and  fall  of  the  sea  pro- 
duced by  a  regular  alternation  of  day  and  night  breezes 
by  regular  rainfall  and  evaporation,  or  by  any  influence 
which  the  moon  may  have  on  the  weather  cannot 
strictly  be  called  a  tide.    Such  alternations  may,  it  is 
true,  be  inextricably  involved  with  the  rise  and  fall  of 
the  true  astronomical  tide,  but  we  shall  here  distin- 
guish them  as  meteorological  tides.    These  movements 
are  the  result  of  the  action  of  the  sun,  as  a  radiating 
body,  on  the  earth.   Tides  in  the  atmos- 
phere would  be  shown  by  a  regular  rise  and 
fall  in  the  barometer,  but  such  tides  are  un- 
doubtedly very  minute,  and  we  shall  not  discuss  them 
in  this  article,  merely  referring  the  reader  to  the 
Micanique  Celeste  of  Laplace,  bks.  i.  and  xiii  There 
are,  however,  very  strongly  marked  diurnal  and  semi- , 
diurnal  inequalities  of  the  barometer  due  to  atmos- 
pheric meteorological  tides.    Sir  William  Thomson  in 
an  interesting  speculation  1  shows  that  the  interaction 
of  these  quaai-tides  with  the  sun  is  that  of  a  ther- 
modynamic engine,  whereby  there  is  caused  a  minute 
secular  acceleration  of  the  earth's  rotation.  This 
matter  is,  however,  beyond  the  scope  of  the  present 
article.   We  shall  here  extend  the  term  "tide"  to 
denote  an  elastic  or  viscous  periodic  deformation  of  a 
solid  or  viscous  globe  under  the  action  of  tide-genera- 
ting forces.    In  the  technical  part  of  the  article  by  the 
term  "a  simple  tide  "  we  snail  denote  a  spherical 
harmonic  deformation  of  the  water  on  the  surface  of 
the  globe,  or  of  the  solid  globe  itself,  multiplied  by  a 
harmonic  function  of  the  time. 


Atmos- 
pheric 


and 


I  2.  General  Description  of  Tidal  Phenomena} 
If  we  live  by  the  sea  or  on  an  estuary,  we  see  that 
and  falls  nearly  twice  a  day ;  speaking 

September,  1881,  or  /Voc.  Roy.  Soe.  of 
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more  exactly,  the  average  interval  from  high  water  to 
high  water  is  about  12*  25",  so  that  the  water 
average  retardation  from  day  to  day  is  about  retarded  so- 
50-.  The  times  of  high  water  are  then  P« 
found  to. bear  an  intimate  relation  with  the  moon's 
position.  Thus  at  Ipswich  high  water  occurs  when 
the  moon  is  nearly  south,  at  London  Bridge  when  it  is 
southwest,  and  at  Bristol  when  it  is  east-southeast. 
For  a  very  rough  determination  of  the  time  of  high 
water  it  is  sufficient  to  add  the  solar  time  of  high 
water  on  the  days  of  new  and  full  moon  (called  the 
' '  establishment  of  the  port " )  to  the  time  of  the  moon's 
passage  over  the  meridian,  either  visibly  above  or  in- 
visibly below  the  horixon.  The  interval  VarUbnu_ 
between  the  moon's  passage  over  the  me-  0f  interval 
ridian  and  high  water  vanes  sensibly  with  aflar  moon's 
the  moon's  age.  From  new  moon  to  first 
quarter,  and  from  full  moon  to  third  quarter  (or  rather 
from  and  to  a  day  later  than  each  of  these  phases \ 
the  interval  diminishes  from  its  average  to  a  minimum 
and  then  increases  again  to  the  average  ;  and  in  the 
other  two  quarters  it  increases  from  the  average  to  a 
maximum,  and  then  diminishes  again  to  the  average. 

The  range  of  the  rise  and  fall  of  water  is  also  sub- 
ject to  great  variability.  On  the  days  after 
new  ana  full  moon  the  range  of  tide  is  at  its 
maximum,  and  on  the  day  after  the  first 
and  third  quarter  at  its  minimum.  The  maximum  is 
called  "  spring  tide  "  and  the  minimum  "  neap  tide," 
and  the  range  of  spring  tide  is  usually  between  two 
and  three  times  as  great  as  that  of  neap  tide.  At 
many  portSj  however,  especially  non-European  ones, 
two  successive  high  waters  are  of  unequal  heights, 
and  the  law  of  vanability  of  the  difference  is  somewhat 
complex ;  a  statement  of  that  law  will  be  easier  when 
we  come  to  consider  tidal  theories.  In  considering 
any  tide  we  find,  especially  in  estuaries,  that  the  inter- 
val from  high  to  low  water  is  longer  than  that  from 
low  to  high  water,  and  the  difference  between  t  lie 
intervals  is  greater  at  spring  than  at  neap. 

In  a  river  the  current  continues  to  run  up  strenin 
for  some  considerable  time  after  high  water  RlTertl(Jes 
is  attained  and  to  run  down  similarly  after 
low  water.    Much  confusion  has  been  occasioned  by 
the  indiscriminate  use  of  the  term  "  tide  "  to  denote 
a  tidal  current  and  a  rise  of  water,  and  it  has  often  been 
incorrectly  inferred  that  high  water  must  have  been 
attained  at  the  moment  of  cessation  of  the  upward 
current.  The  distinction  between  "  rising  and  falling 
and  "flowing  and  ebbing"  must  be  care-  j^^^ 
fully  maintained  in  rivers,  whilst  it  van-    0f  H.<«>  »nd 
at  the  seaboard.     If  we  examine  the  JWIftjjij 

flood  ana 
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ishes  at  the  seaboard.  If  we  examine  tbe 
progress  of  the  tide-wave  up  a  river,  we 
findthathigh  wa4erocTu  rs  at  the  sea  earlier 
than  higher  up.    If,  for  instance,  on  a  eel 


certain  day  it 
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Ib  high  water  at  Margate  at  noon,  it  is  high  water  at 
Gravcsend  at  a  quarter  past  two,  and  at  London  Bridge 
a  few  minutes  before  three.  The  interval  from  low  to 
high  water  diminishes  also  as  we  go  up  the  river ;  and 
at  some  distance  up  certain  riven — as,  for  example,  the 
Severn — the  rising  water  spreads  over  the  flat  sands  in 
a  roaring  surf  and  travels  up  the  river  almost  like  a 
wall  of  water.  This  kind  of  sudden  rise  is  called  a 
"  bore.''1  In  other  cases  where  the  difference  between 
the  periods  of  rising  and  falling  is  considerable,  there 
are.  in  each  high  water,  two  or  three  rises  and  falls. 
A  double  high  water  exists  at  Southampton. 

When  an  estuary  contracts  considerably,  the  range 
of  tide  becomes  largely  magnified  as  it  narrows :  for 
example,  at  the  entrance  of  the  Bristol  Channel  the 
range  of  spring  tides  ia  about  1 8  feet,  and  at  Chepstow 
Augment*-  a^°ut  ^>eet-  This  augmentation  of  the 
ii- mot  height  of  the  tide-wave  is  due  to  the  con- 
heiKht  in  centration  of  the  energy  of  motion  of  a 
large  mass  of  water  into  a  narrow  space. 
At  oceanic  ports  the  tidal  phenomena  are  much  less 
marked,  the  range  of  tide  being  usually  only  2  or  3 
feet,  and  the  interval  from  high  to  low  water  sensibly 
equal  to  that  from  low  to  high  water.  The  changes 
from  spring  to  neap  tide  and  the  relation  of  the  time 
of  high  water  to  the  moon's  transit  remain,  however, 
the  same  as  in  the  case  of  the  river  tidei. 

In  long  and  narrow  seas,  such  as  the  English  Chan- 
Land  locked  ne1,  the  tide  in  n"a'-cn»nnel  follows  the 
geiw.  same  law  as  at  a  station  near  the  mouth  of 

a  river,  rising  and  falling  in  equal  times ; 
the  current  runs  in  the  direction  analogous  to  up  stream 
for  three  hours  before  and  after  high  water,  and  down 
stream  for  the  same  period  before  and  after  low  water. 
But  near  the  Bides  or  channels  and  near  tbe  mouths  of 
bays  the  changes  of  the  currents  are  very  complex ;  and 
near  the  headlands  separating  two  bays  thero  is  usually 
at  certain  times  a  very  swift  current,  termed  a  "  race. 

In  inland  seas,  such  as  the  Mediterranean,  the  tides 
are  nearly  insensible  except  at  the  ends  of  long  bays. 
Thus  at  Malta  tbe  tides  are  not  noticed  by  the  ordinary 
observer,  whilst  at  Venice  they  are  conspicuous. 
The  effect  of  a  strong  wind  on  the  height  of  tide  is 
generally  supposed  to  be  very  marked,  es- 
n  *  peoially  in  estuaries.  In  the  case  of  an  ex- 
ceptional gale,  when  the  wind  veered  round  appropri- 
ately, Airy  states*  that  the  water  has  been  known  to 
depart  from  its  predicted  height  at  London  by  as  much 
as  6  feet.  The  effect  of  wind  will  certainly  be  differ 
ent  at  each  port  The  discrepancy  of  opinion  on  this 
subject  appears  to  be  great, — so  much  so  that  we  hear 
of  some  observers  concluding  that  the  effect 
of  the  wind  ia  insensible.  Variations  in 
barometric  pressure  also  cause  departures 
from  the  predicted  height  of  water,  high 
barometer  corresponding  to  decrease  of  height  of  water. 
Roughly  speaking,  an  inch  of  the  mercury  column 
will  correspond  to  something  less  than  a  foot  of  water, 

but  the  effect  Seeins  to  varv  tniinri  *>.  Jiffannt  *m*4a  > 


i  3.  General  Explanation  of  the  Cause  of  Tides. 

The  moon  attracts  every  particle  of  the  earth  and 
ocean,  and  by  the  law  of  gravitation  the 
•tinx8*1*""  ?oroe  acting  on  any  particle  is  directed  to- 
forces  wards  the  moon's  centre,  and  is  jointly  pro- 
portional to  the  masses  of  the  particle  and 
of  the  moon,  and  inversely  proportional  to  the  square 
of  the  distance  between  the  particle  and  the  moon's 
centre.  If  we  imagine  the  earth  and  ocean  subdivided 
into  a  number  of  small  portions  or  particles  of  equal 
mass,  then  the  averaget  both  as  to  direction  and  in- 
tensity, of  the  forces  acting  on  these  particles  is  equal 
to  the  force  acting  on  that  particle  which  is  at  the 
earth's  centre.  For  there  is  symmetry  about  the  line 
joining  the  centres  of  the  two  bodies,  and,  if  we  divide 

1  8ee  a  nerle*  of  papers  bearing  on  lb U  kind  of  ware  by  Sir  YV. 
Thompson.  In  Phil.  AfV.  l*W-*7. 


»  Airy.  "TMe«  and 


'ao..  IK* 
Wave*." 


»  Airy,  op.  eit.,  ft  572-673. 


the  earth  into  two  portions  by  an  ideal  spherical  sur- 
face passing  through  the  earth's  centre  and  having  its 
centre  at  the  moon,  the  portion  remote  from  the  moon 
is  a  little  larger  than  the  portion  towards  the  moon, 
but  the  nearer  portion  is  under  the  action  of  forces 
which  are  a  little  stronger  than  those  acting  on  the 
further  portion,  and  the  resultant  of  the  weaker  forces 
on  the  larger  portion  is  exactly  equal  to  the  resultant 
of  the  stronger  forces  on  the  smaller.  If  every  particle 
of  the  earth  and  ocean  were  being  urged  by  equal  and 
parallel  forces,  there  would  be  no  cause  for  relative 
motion  between  the  ocean  and  the  earth.  Hence  it  is 
the  departure  of  the  force  acting  on  any  particle  from 
the  average  which  constitutes  the  tide-generating  force. 
Now  it  is  obvious  that  on  the  side  of  the  earth  toward* 
the  moon  the  departure  from  the  average  is  a  small 
force  directed  towards  the  moon ;  and  on  the  side  of 
the  earth  away  from  the  moon  the  departure  is  a  small 
force  directed  away  from  the  moon.  Also  these  two 
departures  are  very  nearly  equal  to  one  another,  that 
on  the  near  side  being  so  little  greater  than  that  on  the 
other  that  we  may  neglect  the  excess.  All  round  the 
sides  of  the  earth  along  a  great  circle  perpendicular  to 
the  line  joining  the  moon  and  earth,  the  departure  is 
a  force  directed  inwards  towards  the  earth  s  centre. 
Tli  us  we  see  that  the  tidal  forces  tend  to  pull  the 
water  towards  and  away  from  the  moon,  ana  to  de- 
press the  water  at  right  angles  to  that  direction.  If 
we  could  neglect  the  rotations  of  the  bodies,  and  could 
consider  the  system  as  at  rest,  we  should  find  that  tbe 
water  was  in  equilibrium  when  elongated  into  a  pro- 
late ellipsoid  with  its  long  axis  directed  towards  and 
away  from  the  moon. 

But  it  must  not  be  assumed  that  this  would  be  the 
case  when  there  is  motion.  For,  suppose  Theory  of 
that  the  ocean  consisted  of  a  canal  round  equatorial 
the  equator,  and  that  an  earthquake  or  any  can*1  J 
other  cause  were  to  generate  a  great  wave  ** 
in  the  canal,  this  wave  would  travel  along  it  with  a 
velocity  dependent  on  the  depth.  If  the  canal  were 
about  1 3  miles  deep,  the  velocity  of  the  wave  would  be 
about  1000  miles  an  hour,  and  with  depth  about  equal 
to  the  depth  of  our  seas  the  velocity  of  the  wave  would 
be  about  naif  as  great  We  may  conceive  the  moon's 
tide-generating  force  as  making  a  wave  in  the  canal 
and  continually  outstripping  the  wave  it  generates,  for 
the  moon  travels  along  the  equator  at  the  rate  of  about 
1000  miles  an  hour,  and  the  sea  is  less  than  13  miles 
deep.  The  resultant  oscillation  of  the  ocean  must 
therefore  be  the  summation  of  a  series  of  partial 
waves  generated  at  each  instant  by  the  moon  and  always 
falling  behind  her,  and  the  aggregate  wave,  being  toe 
same  at  each  instant,  must  travel  1000  miles  an  Dour 
so  as  to  keep  up  with  the  moon. 

Now  it  is  a  general  law  of  frictionless  oscillation 
that,  if  a  slowly  varying  periodic  force  acts  on  a  sys- 
tem which  would  oscillate  quickly  if  left  to  itself,  tbe 
maximum  excursion  on  one  side  of  the  equilibrium 
position  occurs  simultaneously  with  the  maximum 
force  in  the  direction  of  the  excursion ;  but.  if  a 
quickly  varying  periodic  force  acts  on  a  system  which 
would  oscillate  Blowly  if  left  to  itself,  the  maxim  tun 
excursion  on  one  side  of  the  equilibrium  position  occurs 
simultaneously  with  the  maximum  force  in  the  direc- 
tion opposite  to  that  of  the  excursion.  An  example 
of  the  first  is  a  ball  hanging  by  a  short  string,  which 
we  push  slowly  to  and  fro ;  the  ball  will  never  quh 
contact  with  the  hand,  and  will  agree  with  its  excur- 
sions. If,  however,  the  ball  is  hanging  by  a  long 
string  we  can  play  at  battledore  and  shuttlecock  with 
it,  and  it  always  meets  our  blowa  The  latter  is  the 
analogue  of  the  tides,  for  a  free  wave  in  our  shallow 
canal  goes  slowly,  whilst  the  moon's  ride-generating 
action  goes  quickly.  Hence,  when  the  ,„ 
system  is  left  to  settle  into  steady  oscilhv  ye%*L 
Hon,  it  is  low  water  under  and  opposite  to 
the  moon,  whilst  the  forces  are  such  as  to  make  it  high 
water  at  those  limes. 
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If  we  consider  the  moon  as  revolving  round  the 
earth,  the  water  assumes  nearly  the  shape  of  an  oblate 
spheroid  with  the  minor  axis  pointed  to  the  moon. 
The  rotation  of  the  earth  in  the  actual  case  introduces 
a  complexity  which  it  is  not  easy  to  unravel  by  general 
reasoning.  We  can  see,  however,  that  if  water  moves 
from  a  Tower  to  a  higher  latitude  it  arrives  at  the 
higher  latitude  with  more  velocity  from  west  to  east 
than  is  appropriate  to  its  latitude,  and  it  will  move 
accordingly  ou  the  earth's  surface.  Following  out  this 
conception,  we  see  that  an  oscillation  of  the  water  to 
and  fro  between  south  and  north  must  be  accompa- 
nied by  an  eddy.  Laplace's  solution  of  the  difficult 
problem  involved  in  working  out  this  idea  will  be 


The  conclusion  at  which  we  have  arrived  about  the 
tides  of  an  equatorial  canal  is  probably  more  nearly 
true  of  the  tides  of  a  globe  partially  covered  with  land 
than  if  we  were  to  suppose  the  ocean  at  each  moment 
to  aaume  the  prolate  figure  of  equilibrium.  In  fact, 
observation  shows  that  it  is  more  nearly  low  water 
than  high  water  when  the  moon  is  on  the  meridian. 
If  we  consider  how  the  oscillation  of  the  water  would 
appear  to  an  observer  carried  round  with  the  earth,  we 
see  that  he  will  have  low  water  twice  in  the  lunar  day, 
somewhere  about  the  time  when  the  moon  is  on  the 
meridian,  either  above  or  below  the  horizon,  and  high 
water  half  way  between  the  low  waters. 

If  the  sun  be  now  introduced,  we  have  another 
g.  .  similar  tide  of  about  half  the  height,  and 
iutoce!      this  depends  on  solar  time,  giving  low 

water  somewhere  about  noon  ana  midnight. 
The  superposition  of  the  two,  modified  by  friction  and 
by  the  interference  of  land,  gives  the  actually  observed 
aggregate  tide,  and  it  is  clear  that  about  new  and  full 
moon  we  must  have  spring  tides  and  at  quarter  moons 
aeip  tides,  and  that  (the  sum  of  the  lunar  and  solar 
tide-generating  forces  being  about  three  times  their 
difference)  the  range  of  spring  tide  will  be  about  three 
times  that  of  neap  tide. 
So  far  we  have  supposed  the  luminaries  to  move  on 

the  equator ;  now  let  us  consider  the  case 
tide™*       where  the  moon  is  not  on  the  equator.  It 

is  clear  in  this  case  that  at  any  place  the 
moon's  zenith  distance  at  the  upper  transit  is  different 
from  her  nadir  distance  at  the  lower  transit  But  the 
tide-generating  force  is  greater  the  smaller  the  zenith 
•r  nadir  distance,  and  therefore  the  forces  are  different 
at  successive  transits.  This  was  not  the  case  when 
the  moon  was  deemed  to  move  on  the  equator.  Thus 
there  is  a  tendency  for  two  successive  lunar  tides  to  be 
of  unequal  heights,  and  the  resulting  inequality  of 
height  is  called  a  "diurnal  tide."  This  tendency 
vanishes  when  the  moon  is  on  the  equator;  and,  as 
thia  occurs  each  fortnight,  the  lunar  diurnal  tide  is 
evanescent  once  a  fortnight.  Similarly  in  summer 
and  winter  the  successive  solar  tides  are  generally  of 
unequal  height,  whilst  in  spring  and  autumn  this  dif- 


One  of  the  most  remarkable  conclusions  of  Laplace's 
EnncKcat  theory  of  the  tides,  on  a  globe  covered  with 
in  ocean  of  ocean  to  a  uniform  depth,  is  that  the  di- 
S^JJ™  urnal  tide  is  everywhere  non-existent.  But 
this  hypothesis  differs  much  from  the  re- 
ality, and  in  fact  at  some  ports  the  diurnal  tide  is  so 
large  that  during  two  port  ions  of  each  lunation  there 
*  only  one  great  high  water  and  one  great  low  water 
in  each  twenty-four  hours,  whilst  in  other  parts  of  the 
lunation  the  usual  semi-diurnal  tide  is  observed. 

{  4.  Historical  Sketch.1 

In  1687  Newton  laid  the  foundation  for  all  that  has 
since  been  added  to  the  theory  or  the  tides  when 
Etpier       De  brought  his  grand  generalisation  of  uni- 
versal  gravitation  to  bear  on  the  subject. 
Kepler  had  indeed  at  an  earlier  date  recognized  the 

bk.xlU.chap.L 


tendency  of  the  water  of  the  ocean  to  move  towards 
the  centres  of  the  sun  and  moon,  but  he  was  unable 
to  submit  his  theory  to  calculation.  Galileo  expresses 
his  regret  that  so  acute  a  man  as  Kepler  should  have 

Sroduoed  a  theory  which  appeared  to  him  to  reintro- 
uce  the  occult  qualities  of  the  ancient  philosophers. 
His  own  explanation  referred  the  phenomenon  to  the 
rotation  and  orbital  motion  of  the  earth,  and  he  con- 
sidered that  it  afforded  a  principal  proof  of  the  Co- 
pernican  system. 

In  the  19th  corollary  of  the  60th  proposition  of  book 
i.  of  the  Principia,  Newton  introduces  the  „ 
conception  of  a  canal  circling  the  earth,  and 
he  considers  the  influence  of  a  satellite  on  the  water  in 
the  canal.  He  remarks  that  the  movement  of  each 
molecule  of  fluid  must  be  accelerated  in  the  conjunc- 
tion and  opposition  of  the  satellite  with  the  molecule, 
and  retarded  in  the  quadratures,  so  that  the  fluid  must 
undergo  a  tidal  oscillation.  It  is,  however,  in  proposi- 
tions 26  and  27  of  book  iiL  that  he  first  determines 
the  tidal  force  due  to  the  sun  and  moon.  The  sea  is 
here  supposed  to  cover  the  whole  earth,  and  to  assume 
at  each  instant  a  figure  of  equilibrium,  and  the  tide- 
j  generating  bodies  are  supposed  to  move  in  the  equator. 
|  Considering  only  the  action  of  the  sun,  he  assumes 
that  the  figure  is  an  ellipsoid  of  revolution  with  its 
major  axis  directed  towards  the  sun,  and  he  determines 
the  eltipticity  of  such  an  ellipsoid.  High  solar  tide 
then  occurs  at  noon  and  midnight,  and  low  tide  at 
sunrise  and  sunset  The  action  of  the  moon  produces 
a  similar  ellipsoid,  but  of  greater  ellipticity.  The 
superposition  of  these  ellipsoids  gives  the  principal 
variations  of  tide.  He  then  proceeds  to  consider  the 
influence  of  latitude  on  the  height  of  tide,  and  to 
discuss  other  peculiarities  of  the  phenomenon.  Ob- 
servation shows,  however,  that  spring  tides  occur  a 
day  and  a  half  after  syzygies,  and  Newton  falsely 
attributed  this  to  the  fact  that  the  oscillations  would 
last  for  some  time  if  the  attractions  of  the  two  bodies 
were  to  cease. 

The  Newtonian  hypothesis,  although  it  fails  in  the 
form  which  be  gave  to  it,  may  still  be  made 
to  represent  the  tides,  if  the  lunar  and  solar 
ellipsoids  have  their  major  axes  always  di- 
rected towards  a  fictitious  moon  and  sun,  which  are 
respectively  at  constant  distances  from  the  true  bodies; 
these  distances  are  such  that  the  syzygies  of  the  ficti- 
tious planets  occur  about  a  day  or  a  day  and  a  half 
later  than  the  true  Byzygies.  In  fact,  the  actual  tides 
may  be  supposed  to  be  generated  directly  by  the  action 
of  the  real  sun  and  moon,  and  the  wave  may  be  im- 
agined to  take  a  day  and  a  half  to  arrive  at  the  port 
of  observation.  This  period  has  accord- 
ingly been  called  "the  age  of  the  tide."  Agude. 
In  what  precedes  the  planets  have  been 
supposed  to  move  in  the  equator ;  but  the  theory  of 
the  two  ellipsoids  cannot  be  reconciled  with  the  truth 
when  they  move  in  orbits  inclined  to  the  equator.  At 
equatorial  ports  the  theory  of  the  ellipsoids  would  at 
spring  tides  give  morning  and  evening  high  waters  of 
nearly  equal  height,  whatever  the  declinations  of  ihe 
bodies.  But  at  a  port  in  any  other  latitude  these  high 
waters  would  be  of  very  different  heights,  and  at  Brest, 
for  example,  when  the  declinations  of  the  bodies  are 
equal  to  the  obliquity  of  the  elliptic,  the  evening  tide 
would  be  eight  times  as  great  as  the  morning  tide. 
Now  observation  shows  that  at  this  port  the  two  tides 
are  nearly  equal  to  one  another,  and  that  their  greatest 
difference  is  not  a  thirtieth  of  their  sum. 

Newton  here  also  offered  an  erroneous  explanation 
of  the  phenomenon.  In  fact,  we  shall  see  that  by 
Laplace  s  dynamical  theory  the  diurnal  tide  is  evanes- 
cent when  the  ocean  is  of  uniform  depth  over  the 
earth.  At  many  non-European  ports,  however,  the 
diurnal  tide  is  very  important,  and  thus  as  an  actual 
means  of  prediction  the  dynamical  theory,  where  the 
ocean  is  treated  as  of  uniform  depth,  may  be  hardly 
better  than  the  equilibrium  theory. 


flctift." 


Digitized  by  Google 


378 


TIDES. 


In  1738  the  Academy  of  Sciences  of  Paris  offered, 
m  a  subject  for  a  prize,  the  theory  of  the 

ouirfand  t'<^e*-  '^ie  autnor8  °f  »our  •"•T8  received 
other*,  prizes,  viz.,  Daniel  Bernoulli,  Euler,  Mac- 
faurin,  and  Cavalleri.  The  first  three 
adopted  not  only  the  theory  of  gravitation  but  also 
Newton's  method  of  the  superposition  of  the  two 
ellipsoids.  Bernoulli's  essay  contained  an  extended 
development  of  the  conception  of  the  two  ellipsoids, 
and,  under  the  name  of  the  equilibrium  theory,  it  is 
commonly  associated  with  his  name.  Laplace  gives 
an  account  and  critique  of  the  essays  of  Bernoulli  and 
Euler  in  the  Micanique  Cilatc  The  essay  of  Mac- 
laurin  presented  little  that  was  new  in  tidal  theory, 
hut  is  notable  as  containing  those  theorems  concerning 
the  attraction  of  ellipsoids  which  we  now  know  by  his 
In  1746  D'Alembert  wrote  a  paper  in  which 


he  treated  the  tides  of  the  atmosphere;  but  this  work, 
like  Maclaurin's,  is  chiefly  remarkable  for  the  impor- 


of  collateral  points. 
The  theory  of  the  tidal  movements  of  an  ocean  was 
,  therefore,  as  Laplace  remarks,  almost  un- 

p  ace  touched  when  in  1774  he  first  undertook  the 
subject  In  the  Micanique  Cileste  he  gives  an  inter- 
esting account  of  the  manner  in  which  he  was  led  to 
attack  the  problem.  We  shall  give  below  the  investi- 
gation of  the  tides  of  an  ocean  covering  the  whole 
earth  ;  the  theory  is  substantially  Laplace  s,  although 
presented  in  a  somewhat  different  form.  This  theory, 
although  very  wide,  is  far  from  representing  the  tides 
of  our  porta.  Observation  showB,  in  fact,  that  the 
irregular  distribution  of  land  and  water  and  the  vari- 
able depth  of  the  ocean  produce  an  irregularity  in  the 
oscillations  of  the  sea  of  such  complexity  that  the 
rigorous  solution  of  the  problem  is  altogether  beyond 
the  power  of  analysis.  Laplace,  however,  rested  his 
discussion  of  tidal  observation  on  this  principle — The 
state  of  oscillation  of  a  system  of  bodies  in  which  the 
primitive  conditions  of  movement  have  du- 
of 'forced  appeared  through  friction  is  coperiodic  icith 
osculation*,  the  forces  acting  on  the  system.  Hence,  if 
the  sea  is  solicited  by  a  periodic  force  ex- 
pressed as  a  coefficient  multiplied  by  the  cosine  of  an 
angle  which  increases  proportionately  with  the  time, 
there  results  a  partial  tide,  also  expressed  by  the  cosine 
of  an  angle  which  increases  at  the  same  rate ;  but  the 
phase  of  the  angle  and  the  coefficient  of  the  cosine  in 
the  expression  For  the  height  may  be  very  different 
from  those  occurring  in  the  corresponding  term  of  the 
equilibrium  theory.  The  coefficients  and  the  constants 
or  epochs  of  the  angles  in  the  expressions  for  the  tide 
are  only  derivable  from  observation.  The  action  of 
the  sun  and  moon  is  expressible  in  a  converging  series 
of  similar  cosines ;  whence  there  arise  as  many  partial 
tides,  which  by  the  principle  of  superposition  may  be 
added  together  to  give  the  total  tide  at  any  port.  In 
order  to  unite  the  several  constants  of  the  partial  tides 
I  jap  lace  considers  each  tide  as  being  produced  by  a 
fictitious  satellite  moving  uniformly  on  the  equator. 
Sir  W.  Thomson  and  outers  have  followed  Laplace 
in  this  conception ;  but  in  the  present  article  we  shall 
not  do  so.  The  difference  of  treatment  is  in  reality 
only  a  matter  of  phraseology,  and  tho  proper  motion 
of  each  one  of  Laplace's  astres  fictift  is  at  once  deriv- 
able from  the  argument  (or  angle  under  the  sign  of 
cosine),  which  we  shall  here  associate  with  the  partial 
tides. 

Subsequently  to  Laplace  the  most  important  workers 
in  this  field  were  Sir  John  Lubbock  (sen- 
kl^fi'  ior).  Whewell,and  Airy.  The  work  of 
ana  Ahr.  Lubbock  and  Whewell  (see  «  34  below)  is 
chiefly  remarkable  for  the  oo-ordination 
and  analysis  of  enormous  masses  of  data  at  various 
porta,  and  the  construction  of  trustworthy  tide-tables 
and  of  cotidal  maps.  Airy  contributed  an  important 
review  of  the  whole  tidal  theory.  He  also  studied 
profoundly  the  theory  of  waves  in  canals,  and  ex- 
plained the  effects  of  friotional  resistances  on  the  pro- 


of tidal  and  other  waves.  Of  other  authors 
whose  work  is  of  great  importance  we  shall  apeak 
below. 

Amongst  all  the  grand  work  which  has  been  be- 
stowed on  this  difficult  subject,  Newton,  notwithstand- 
ing his  errors,  stands  out  first,  and  next  to  him  we 
must  rank  Laplace.  However  original  any  future 
contribution  to  the  science  of  the  tides  may  be,  it 
would  seem  as  though  it  must  perforce  be  based  on 
the  work  of  these  two. 

A  complete  list  of  works  bearing  on  the  theory  of 
the  tides,  from  the  time  of  Newton  down 
to  1881,  is  contained  in  vol.  il  of  the  B£'£f 
Bibliographic  de  T  Astronomic  by  Houzeau 
and  Lancaster  (Brussels,  1882).  This  list  does  not 
contain  papers  on  the  tides  of  particular  porta,  and  we 
are  not  aware  of  the  existence  of  any  catalogue  of 
works  on  practical  observation,  reduction  of  observa- 
tions, prediction,  and  tidal  instruments.  References 
are,  however,  given  below  to  several  works  on  these 
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Potential  and  Fortt*. 
ixplanation  of  the 
;  wo  now  proceed  to  i 


J  S.  Investigation  of 

We  have  already  given  a 
nature  of  tide-generating 
rigorous  investigation. 

If  a  planet  ia  attended  by  a  aingle  satellite,  t 
of  any  body  relatively  to  the  planet's  surface 
is  fouud  by  the  process  described  as  reducing 
the  planet's  centre  to  rest.  The  planet's  centre 
will  be  at  rest  if  every  body  in  the  system  has 
impressed  on  it  a  velocity  equal  and  opposite  to  that  of  the 
planet's  centre;  and  this  is  accomplished  by  impressing  oa 
every  body  an  acceleration  equal  and  opposite  to  that  of 
the  planet's  centre. 

Let  if ,  m  be  the  masses  of  the  planet  and  the  satellite ;  r 
the  radius  vector  of  the  satellite,  measured  from  the 
planet's  centre ;  p  the  radius  vector,  measured  from  the 
same  point,  of  the  particle  whose  motion  we  wish  to  de- 
termine ;  and  s  the  angle  between  r  and  p.  The  satellite 
in  an  elliptic  orbit  about  the  planet,  and  the  accel- 


eration relatively  to  the  planet's  centre  of  the  satellite  » 
(jr+«»V*  towards  the  planet  along  the  radius  vector  r. 
Now  the  centre  of  inertia  of  the  planet  and  satellite  re- 
mains fixed  in  space,  and  the  centre  of  the  planet  describe! 
an  orbit  round  that  centre  of  inertia  similar  to  that  de- 
scribed by  the  satellite  round  the  planet,  bnt  with  linear 
dimensions  reduced  in  the  proportion  of  m  to  ■ 
Hence,  the  acceleration  of  the  planet's  centre  is  m.  r1  to- 
wards the  centre  of  inertia  of  the  two  bodies.  Thus,  ia 
order  to  reduce  the  planet's  centre  to  rest,  we  apply  te 
every  particle  of  the  system  an  acceleration  w/r»  parallel  «• 
r,  and  directed  from  satellite  to  planet. 

Now  take  a  set  of  rectangular  axes  fixed  in  the  planet, 
and  let  Mir,  Mjr,  Mtr  be  the  co-ordinates  of  the  satellite 
referred  thereto;  and  let  t>,  »p,  be  the  co-ordinate* of 
the  particle  P  whose  radius  is  ».  Then  the  component 
accelerations  for  reducing  the  planet's  centre  to  rest  are 
—  «Mt/r*.  mMt'r5,  —  siMa/r*;  and  since  these  are  the 
differential  co-efficients  with  respect  to  H.  m,  *  ot  the 
function 

and  since  cos  s  =  Mi(  4-  Mt-i  -f-  M${,  it  follows  that  the 
potential  of  the  forces  by  which  the  planet's  centre  u  to 
be  reduced  to  rest  is 


Now  let  us  consider  the  other  forces 
tide.   The  planet  is  spheroidal,  and  the 

attract  equally  in  all  directions  ;  bat  in  this  .  

of  the  ellipticlty  of  the  plaaet 


and  of  the  ellipticlty  of  the  ocean  due  to  the  planetary 
rotation.   This,  which  we  set  aside,  is  considered  in  the 


theories  of  gravity  and  of  the  figures  of  planets.  Outride 
of  it*  body,  then,  the  planet  contributes  forces  of  which 
the  potential  ia  Mb.  Next  the  direct  attraction  of  the 
illite  contributes  forces  of  which  the  potential  ii  the 
of  the  satellite  divided  by  the  distance  between  the 
;  tbiaia- 


V''{r*  +  **  —  «r»eos»r* 
To  determine  the  forces  from  this  potential  we  regard ' 
and  a  as  the  variables  for  differentiation,  and  wa  may  add 


Digitized  by  Google 


379 


to  this  potential  any  constant  we  please.  As  we  are  seek- 
ing to  find  the  forces  which  urge  P  relatively  to  M,  we  add 
soch  a  constant  as  will  make  the  whole  potential  at  the 
planet1*  centre  aero,  and  thai  we  take  as  the  potential  of 
the  forces  duo  to  the  attraction  of  the  satellite— 


/^^-^ooa.r  7 

It  ie  obvious  that  r  ia  very  large  compared  with  *,  and  we 
may  therefore  expand  thla  In  powers  of  rfr.  This  expan- 


A  +  -  A  +  -  A  +  etc. 


where  Pi  =  con  »,  Pi  =  \  coo*  s  —  i,  Pi  —  $  ens'  s  —  \  cos  r> 
«sc  The  reader  familiar  with  spherical  harmonic  analysis 
of  course  recognize*  the  Legeudre's  functions ;  but  the  re- 
sult for  a  few  terms,  which  ia  all  that  ia  necessary,  ia  easily 
obtainable  by  simple  algebra. 

Now,  collecting  together  the  various  contributions  to  the 

as   •  fnp 

potential,  and  noticing  that  —  •  -  Pi  =  -~  cos  s,   and  ia 

r    r  r* 

therefore  equal  and  opposite  to  the  potential  by  which  the 
planet'a  centre  was  reduced  to  rest,  we  have  aa  the  poten- 
tial of  the  forces  acting  on  a  particle  whose  co-ordinatoa  are 
•C. 

y+  ^. ,  cos*.  -  i)  +  ^(J  cos*.  - 1  coa.)  +  (1.) 

of  (1)  U  the  potential  of  gravity,  and  the 
of  the  series,  of  which  two  only  are 


the  tidi 

tial.   In  all  practical  applications  this  series 
converge*  so  rapidly  that  the  * 
and  thus  we  shall  generally  d 


F= 


2r> 


(2) 


Moon  and 
anti-moon 


aa  the  tide-generating  potential. 

In  many  mathematical  works  the  tide-generating  force 
ia  presented  as  being  due  to  an  artificial  statical 
system,  which  p rod n cos  nearly  the  same  force 
aa  the  dynamical  system  considered  above. 
This  statical  system  is  as  follows.  Stopping  all  the  rota- 
tions, we  divide  the  satellite  into  two  equal  parts,  and  place 
them  diametrically  opposite  to  one  another  in  the  orbit, 
it  is  clear  that,  instead  of  the  term 


y  \  r*  +  .»— 2n.cos.l-  r' 

we  have 

fei  fas  et 

^ Sled  "oeTto0* *  *  +  ^  ^fa  +  p*^2rfoott^  ~ ~*' 

jy»A  +  J^P«+... 

The  first  term  is  the  same  as  before ;  hence  the  statical 
system  produce*  approximately  the  same  tide-generating 
force  aa  the  true  system.  The  "  moon  "  and  "  anti-moon," 
however,  produce  rigorously  the  same  force  on  each  side  of 
the  planet,  whereas  the  true  system  only  satisfies  this  con- 
dition approximately.1 

}  6.  Form  of  Equilibrium. 
Let  as  consider  the  shape  assumed  by  a  layer  of  flaid  of 
#,  lying  on  a  globe  of  mass  M,  when  acted  on  by 


P=~y*(cos»«-f). 


.(3). 


ie*n  ra- 
ta the  boundary 


the  layer  to  be  very  thin, 
dins  of  the  layer  fa  a,  and  ' 
of  the  fluid  be 

.=a[l  +  e(eosts-J)]  (4). 

We  assume  this  form,  because  the  theory  of  harmonic 
analysis  tells  us  that  the  departure  from  sphericity  must 
be  represented  by  s  function  of  the  form  cos1*  —  J.  That 
theory  also  gives  us  as  the  potential  of  a  layer  of  matter 
of  depth  C^cos*.-  i),  and  density  ;  at  an  external  point 

tw(?)Vco»».-,). 

Hence  the  whole  potential,  outside  of  and  up  to  the  fluid 
layer,  fat 

»  The  reader  may  refer  to  Thomson  and  Tail's  Natural  PAOowv 
pk,  (USB),  part  11  6  7D*-821.mr  further  consideration,  on  this 
and  analogous  subjects. 


f + +  tw(?ye(eot»s- ,)-....(«). 

The  first  term  of  (5)  is  the  potential  of  the  globe,  tit* 
second  that  of  the  disturbing  force,  and  the  third  the 
potential  due  to  departure  from  Bphericity. 

Now  the  fluid  must  stand  in  a  level  surface ;  henee,  if  wa 
equate  this  potential  to  a  constant,  we  must  get  back  to 
the  equation  (4),  which  was  assumed  to  be  that  of  the  sur- 
face. In  other  words,  if  we  put  f  =a[l  -f-  g(cos*»  —  J)]  in 
(5),  the  result  must  be  constant,  provided  the  departure 
from  sphericity  is  small.  In  effecting  the  substitution  for 
m,  we  may  put  iu  the  small  terms,  but  in  the  first 
term  of  (5)  we  put 

The  whole  potential  (5)  can  only  be  constant  if,  after  this 
substitution,  the  coefficient  of  cos'. —  i  vanishes.  Thus 


=  tv<rHand 

.(6). 


IT  ,  3ma'  . 

 1  +  -w  +  i**a't  =  0. 

a  2r* 

But  if  i  be  the  mean  density  of  the  planet  M  < 
Then  we  easily  find  I 
.'Ima  1 


gravity  ff=iC  a'. 


the  equation  to  the  surface  is 
1 


Form  of 
equilib- 
rium. 


r  =  «|l  + 

If  •  be  small  compared  with  t,  the 
thus  we  see  that  17(1  -  W*)  is  the  cot 
which  the  mutual  attraction  of  the 
me  ots  the  deformation  of  the  fluid  under  the 
action  of  the  disturbing  force.  If  the  density 
of  the  fluid  be  the  same  as  that  of  the  sphere,  the  sug- 
Mcomos  and  we  have  C  =  y  m*^, 
>rm  of  equilibrium  of  a  fluid 

the  action  of  these  forces.  Since 

(l  —  &)t,  it  follows  that,  when  the  form  of  equilibrium 
is  s  =  s[l  +  e(cos»s  —  J)],  the  potential  of  the  forces  is 
V  =  J(l  -  ^^(cos's  -  *)..  (8). 

More  generally,  if  we  neglect  the  attraction  of  the  fluid 
on  itself,  so  that  is  treated  as  nmall,  and  if  P=a(l-4-f) 
be  the  equation  to  the  surface  of  the  fluid,  where  t  is  a 
function  of  latitude  and  longitude,  then  the  potential  ef 
the  forces  under  which  this  is  an  equilibrium  form  Is 

 (•)• 

It  thus  appears  that  we  may  specify  any  tide-gener- 
ating forces  by  means  of  the  figure  of  equilib- 
rium which  the  fluid  would  assume  under  ™e-g*ner 
them,  and  In  the  theory  of  the  tides  it  has  ,^8^  bv 
been  found  practically  convenient  to  specify  the  equilibrium 
force*  in  this  way.  form. 


By  means  of  the  principle  of 
ferred  to  in  the  historical  sketch,  we  shall 
equilibrium  form  to  the 


J  7. 


of  Tid*-g4*eratinQ  Potential  in  Term*  of  Hour. 
Amglt  and  Declination. 


Develop- 
ment of 
tlde-»reno- 


ex- 


.  potential, 

and  shall  of  course  implicitly     6)  determine 
the  equation  to  the  equilibrium  figure. 

We  have  already  seen  that,  if  .  be  the  moon's 
renith  distance  at  the  point  Pon  the  earth's 
surface,  whose  co-ordinates  referred  to  A,  B,  C, 
axes  fixed  in  the  earth,  are  af,  an,  <K,  then 
cos  s  =  (Mi  +  «Mi  -f  vM», 
where  Mi.  Mi,  Mi  are  the  moon's  direction  cosines  refenei 
to  the  same  axes.   Then  with  this  value  of  cos  s — 

cos..-  i  =  8(«MiM«  +  2^  +  2,;M,Ms 

The  axis  of  C  is  taken  as  the  polar  axis,  and  AB  fa  the 
equatorial  plane,  so  that  the  functions  of  (,  n,  f  are  func- 
tions of  the  latitude  and  longitude  of  the  point  P,  at  which 
we  wish  to  find  the  potential. 

The  functions  of  Mi,  Mi,  Mi  depend  on  the  moon's  position, 
and  we  shall  have  occasion  to  develop  them  in  two  diffenuit 
in  terms  of  he 
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TIDES. 


and  secondly  (}  23)  in  terms  of  her  longitude  and  the 
element*  of  the  orbit. 

Now  let  A  be  on  the  equator  in  the  meridian  of  P,  end 
B  90°  east  of  A  on  the  equator.  Then,  If  M  be  the  moon, 
the  inclination  of  the  plane  MO  to  the  plane  CA  is  the 
moon's  easterly  local  hour-angle.  Let  a  =  local  hour-angle 
of  moon  and  i  =  moon's  declination :  we  have 

Mi=cos4cos»,  MJ  =  oosisin»,  M,  =  sin  <!, 

whence 

2MiM»  =  cos,<!8in  2ft,  Mi»  — Mi»    =  cos*  i  cos  2ft, 
2M*Mi  =  2  sin  i  cos  i  sin  h,  2MiMi  =  2  sin  i  cos  <i  cos  h, 
Mj»  +  Mi*  —  2M*» 


:J-«inM. 


Also,  if  X  be  the  latitude  of  P, 

(=co.x,,=a  j«, 


and 


r,  =  0,*^  =  icos»X,  fs  =  *.ln2X,  |,  =  0, 


i(f»  +  **-2;*)=t-»in»X. 
Hence  (10)  becomes 
cos's  —  i  =  4  eos*X  cos'  &  cos  2a  +  sin  2a  sin  I  cos  f  cos  a 
+  l(t — §ln*^)(J  — sin' X)  (11). 

Tho  angle  h,  an  defined  at  present,  is  the  eastward  local 
hour-angle,  and  therefore  diminishes  with  the  time.  As, 
however,  this  function  does  not  change  sign  with  a,  it  will 
be  more  convenient  to  regard  it  as  the  westward  local 
honr-angle.  Also,  if  ft,  be  the  Greenwich  woatward  bJbur- 
angle  at  the  moment  under  consideration,  and  I  be  the 
west  longitude  of  the  placu  of  observation  P,  we  have 

h  =  h0  —  l  (12). 

Hence  we  have  at  the  point  P,  whose  radius  vector  is  «, 


V  —  -,,-r  {  1  cos'  X  cos* i  cos 2(Xg  —  J) 

+sln2*8inioosJco8(fc«  — i)  +  |(i  — sin**) 
(i  — sin'X)}^   (13). 

Po te n t  jsl  The  tide-generating  forces  are  found  by  the 
in  houN  of  vlkrl»tion  of  v  for  latitude  and  longi- 

anitle  and  tode<  *nd  "J"0  for  »dloB  «■  If  we  care  to  find 
declination,  the  radial  disturbing  force. 

I  8.  Evaluation  of  Tidt-gmeratina  Forces,  and  Lunar  DeJUciion 


i  of  the  tide-generating  force  at 
the  earth's  surface,  where  p  =  a,  is  dV}a  cos  Xdf,  and  the 
northward  component  is  d  V)adx ;  the  change  of  a] 
level  is  the  ratio  of  these  to  gravity  p.  Therefore, 
;  (13),  changing  signs,  and 


3m/a\»,  3mo 

level  southward 

=3?iaY{"ln2Acos' 


have 


of 


1  i  cos  acfco  — i)  —  2  cos2X  sin  'Zi 
sin2X(l  —  3  sin' 4)  \  \ 
component  change  of  level  westward 

=  ^5/aY  \  cos  X  cos*  t  sin  2(fco  —  I) 

2M\r/  +sinXsin2i  sin  (A,—  I)  }  (14). 

The  westward  component  is  made  up  of  two  periodic 
terms,  one  going  through  its  variations  twice 
^un*r  *lSr  an<*  'ne  other  once  a  day.  The  southward 
component  has  also  two  similar  terms ;  but  it 
has  a  third  term,  which  does  not  oscillate  about 
a  aero  value.  If  A  be  a  declination  such  that  the  mean 
valne  of  sin'  i  is  equal  to  sin'  a,  then  to  determine  the 
southward  component  so  that  it  shall  be  a  truly  periodic 
function,  we  must  subtract  from  the  above 
sin2X(l  —  3  sin'  A),  and  the  last  term  then 
3  sin  2X(sln'  A  —  sin'  I). 
In  the  case  of  the  moon,  &  varies  a  little  according  to  the  | 
position  of  the  moon's  node,  but  its  mean  value  is  about 
18°  31'. 

The  constant  portion  of  the  southward  component  of  force 
han  its  effect  in  causing  a  constant  heaping  up  of  the  water 
at  the  equator*  or,  in  other  words,  the  moon's  attraction 
has  the  effect  of  causing  a  small  permanent  ellipticity  of 
the  earth's  mean  figure.  This  augmentation  of  ellipticity 
is  of  course  very  small,  but  it  is  necessary  to  mention  it  in 
order  that  the  meaning  to  be  attributed  to  lunar  deflection 
of  gravity  may  be  clearly  defined. 

If  we  consider  the  motion  of  a  pendulum-bob  during 
anyone  day,  we  see  that  In  consequence  of  the  semi-diurnal 
changes  of  level,  it  twice  describes  an  ellipse  with  major 
axis  east  and  west,  with  ratio  of  axes  equal  to  the  sine  of 
the  latitude,  and  with  linear  dimensions  proportional  to 


cos'  f,  and  it  once  describes  an  ellipse  whose  north  sod 
sooth  axis  is  proportional  to  sin  24cos2A  and  whose  «sst 
aud  west  axis  is  proportional  to  sin  2<"  sin  X.  Obviously 
the  latter  is  circular  in  latitude  30°.  When  the  moon  is 
on  the  equator,  the  maximum  deflection  occurs  when  the 
moon's  local  hour-angle  is  45°,  and  is  then  equal  to 

At  Cambridge  in  latitude  52°  43'  this  angle  is  0.0216". 

An  attempt,  made  by  George  and  Horace  Darwin,1  te 
measure  the  lunar  deflection  of  a  pendulum  failed  on  ac- 
count of  incessant  variability  of  level  occurring  in  the  rap- 
ports of  the  pendulum  and  arising  from  unknown  term- 
trial  changes.  The  work  done,  therefore,  was  of  no  avail 
for  the  purpose  for  which  it  watt  instituted,  but  remained  is 
a  contribution  to  as  interesting  subject  now  beginning  to 
be  Rtudied,  vis.,  the  small  changes  which  are  always  taking 
place  on  the  upper  strata  of  the  earth. 

^  9  CoTY[d%Qfi  to  fj^tAtltfynutu  TWfor^  C\yntir%fnti 

In  the  equilibrium  theory  as  worked  out  by  Newton  sad 
Bernoulli  it  is  assumed  that  the  figure  of  the 


ocean  is  at  each  instant  one  of  equilibrium  under  land  in 
the  action  of  gravity  and  of  the  tide-generating  equilibrium 
forces.  Sir  W.  Thomson  has,  however,  reas-  theory, 
sorted  '  a  point  which  was  known  to  Bernoulli,  hot  bss 
since  been  overlooked,  namely,  that  this  law  of  rise  and 
fall  of  water  cannot,  when  portions  of  the  globe  are  con- 
tinents, be  satisfied  by  a  constant  volume  of  water  in  the 
ocean.  The  law  would  still  hold  if  water  were  appropri- 
ately supplied  to  and  exhausted  from  the  ocean ;  and,  if  in 
any  configuration  of  the  tide-generating  body  we  imagine 
water  to  be  instantaneously  so  supplied  or  exhausted,  the 
level  will  everywhere  rise  or  Ml  by  the  same  height.  New 
the  amount  of  that  rise  or  fall  depends  on  the  position  of 
the  tide-generating  body  with  reference  to  the  eoutinent*, 
and  is  different  for  each  such  position.  Conversely,  when 
tho  volume  of  the  ocean  remains  constant,  we  hare  to  cor- 
rect Bernoulli's  simple  equilibrium  theory  by  an  amount 
which  is  constant  all  over  the  globe  at  any  instant,  bat 
which  changes  iu  time.  Thomson's  solution  of  this  problem 
has  since  been  reduced  to  a  form  which  is  easier  to  grsop 
intelligently  than  in  the  shape  in  which  be  gave  it,  and 
the  results  have  also  been  reduced  to  numbers.1  It  appear* 
that  there  are  four  points  on  tho  earth's  surface  at  which 
in  the  oorrecied  theory  the  semi-diurnal  tide  is  ( 
and  four  other*  where  It  is  doubled.  A  i " 
holds  for  the  diurnal  tide.  As  to  the  tides  of 
there  are  two  parallels  of  latitude  of  evanescent  i 
doubled  tide. 

Now  in  Bernoulli's  theory  the  semi-diurnal  tide  vanishes 
at  the  poles,  the  diurnal  tide  at  the  poles  and  the  equator, 
and  the  tides  of  long  period  in  latitudes  35°  16'  north  and 
south.  The  numerical  solution  of  the  corrected  theory 
shows  that  the  points  and  lines  of  doubling  and  evanescence 
in  every  case  fall  close  to  the  points  and  fines  where  in  the 
uncorrected  theory  there  is  evanescence.  When  in  pavmr 
from  the  uncorrected  to  the  corrected  theory  we  speak  of 
a  doubled  tide,  the  tide  doubled  may  be  itself  ail,  so  that 
the  result  may  still  be  nil.  The  conclusion,  therefore,  is 
that  Thomson's  correction,  although  theoretically  interest- 
ing, is  practically  so  small  that  it  may  be  left  oat  of  con- 
sideration. 

111.  Dynamical  Theory  of  Tides. 

|  10.  Historical  Explanation. 

The  problem  of  tidal  oscillation  is  essentially  a  dynamical 
one.    Even  when  the  ocean  is  taken  as  covering 
the  whole  earth,  it  presents  formidable  difflcul-  ^■''iS 
ties,  and  thisis  the  only  case  in  which  it  has  been 
hitherto  solved.'   Laplace  gives  the  solution  in  bks.  i.  sn<i 
iv.  of  the  SMcnniqut  Cfleite;  but  his  work  is  unnecessarily 
complicated  by  the  inappropriate  introduction  of  spherical 
harmonic  analysis,  and  It  is  generally  admitted  that  his 
investigation  is  difficult.    Airy, in  his  "Tides  and  Waves" 
(in  Enen.  Metrop.),  presc 
plication,  but  he  has  made  a  criticism  of  '. 
which  wo  believe  to  be  wrong.   Sir  W.  Thomson  1 
ten  some  interesting  papers  (in  Phil.  Mag.,  1875)  in  justifi- 

«  Report*  to  the  BrttUh  Amoe.,  1881  (York)  and  1882  (Sooth ami- 
ton). 

*  Thomson  and  Tait,  Nat.  Phil..  {  807. 

*  Darwin  and  Turner,  Proe.  Sop.  fix.,  l&Vi. 

*  Sir  W.  Thomson's  paper  "On  the  gravitational  Osrlllaticn* 
of  Routing  Water."  In  PM.  Mag.,  August,  iwo.  bear*  on  Ibe 
same  subject.  It  Is  the  only  attempt  which  has  htthe-to  heen 
made  to  consider  the  effect*  of  the  earth  s  rotation  no  it* 
oscillations  of  land  locked 
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cation  of  Laplace,  and  on  these  we  base  the  following  para- 
graph*. This  portion  of  the  article  is  given  more  fully 
than  others,  because  there  exist  no  complete  presentment 
of  the  theory  free  from  objections  of  some  kind. 

2  11.  Equation*  of  Motion. 
Let  r,  t,  ?  be  the  radius  rector,  co-latitude,  and  east  longi- 
tude of  a  point  with  reference  to  an  origin,  a 
polar  axis,  and  a  zero-meridian  rotating  with  a 
uniform  angular  Telocity  n  from  west  to  east. 
,  if  R,  H,  a  be  the  radial,  co-latitadinal,  and  longitu- 
accelerations  of  the  point,  we  have 


_    d»r      /d»\*        ,  ,    /d*  ,  \* 

i*- •<*♦•)] 


(15). 


rsln#d( 

.Voir  suppose  that  the  point  never  moves  far  from  a  aero 
position  and  that  its  displacements  f,  *  sin  •  co-latitudinally 
snd  longitudinally  are  very  huge  compared  with  its  radial 

11  that 
with 


)  »,  and  that  the  velocities 
the'ir  squares  and  products  are  negligible 
•M;  then  we  have 

dr  if 

dt  ~~ 

>•). 

d*  _d\ 
r  dt~di 
i  (15)  is  approximately 

R=  —  nVain'S 


'-2-*.' 


s  = 


H  i 


•  2n  siu#  cos  # 


A 

rff  dt 

dii    „  df 
s  sin  *  ■  -  +  2n  cos  »  ,- 
oC  dt  _ 


 (16). 


axes.   Since  inertia  plays  no  sensible 
lows  that,  if  we  apply  these  expressioi 
of  equations  of  motion  for  the  ocean 


We 


have  to 


With  regard  to  the  first  equation  of  (16),  we  observe  that 
the  time  has  disappeared,  and  that  R  has  ex- 
Component  sctly  the  same  form  as  if  the  system  were 
rendered  statical  by  Introducing  a  potential 
inVaiu1*  and  annulling  the  rotation  of  the 

part  radially,  it  fol- 
lions  to  the  formation 
ocean,  the  radial  motion 
We  are  left,  therefore,  with  only 

°  ler  the  forces  by  which  an  element 
or  the  ocean  is  urged  in  the  direction  of  co- 
rZS°Dent  l»titude  and  longitude.  These  forces  are  those 
due  to  the  external  disturbing  forces  and  to  the 
pressure  of  the  surrounding  fluid,  the  attraction  of  the  fluid 
on  itself  being  supposed  negligible.  We  have  seen  in  (0) 
that,  if  fluid  on  a  spnere  of  radius  a  be  under  the  action  of 
disturbing  forces  whose  potential  is  Ur*,  and  if  r  =  a  -f  b 
be  the  equation  to  the  surface,  then  roust  <jb  =  (7«*.  Hence, 
if  t  be  the  equilibrium  height  of  tide,  the  potential  of  the 
disturbing  force  is  g£r*!a*.  But,  if  the  elevation  be  b,  the 
potential  under  which  it  would  be  in  equilibrium  is  gfcr*/a*. 
Therefore,  if  b  be  the  elevation  of  the  tide  in  our  dynamical 
problem,  the  forces  due  to  hydrostatic  pressure  on  an  ele- 
ment of  the  ocean  are  the  same  as  would  be  caused  by  a 
potential  —  jkt*la*.  Hence  it  follows  that  the  whole  forces 
on  the  element  are  those  due  to  a  potential  —  j(b  —  *)rVa». 
Therefore  from  (16)  we  see  that  the  equations  of  motion 
are 


}  -..(17). 


sinv'^+2»cos#£  =_-^"(h_e) 
dp  dt  a  sin  •  d>v  '       '  _ 

It  remains  to  find  the  equation  of  continuity.  This  may 
be  deduced  geometrically  from  the  considera- 
"  tion  that  the  volume  of  an  element  of  the  fluid 
remains  constant;  but  a  shorter  way  is  to 
derive  it  from  the  equation  of  continuity  ss  it  occurs  in 
ordinary  hydrodynamical  investigations.  IfKbeavelo- 

iIbMIi  ^ 


equation  of  continuity  for 


*  dr  ( 4r-in#  **) + **(  *  *) 

a  A    r  sin  •  d*  J 
The  element  referred  to  in  this  equation  is  defined  by  r, 
%  i,  r  +  ir,  t  +  it,  *  +  if.   The  co-latitudinal  and  longitu- 


is  \)!dt 
zero  at  the  sea 


ere  r  =  a,  we  have 


dinal  velocities  are  the  same  for  all  the  elementary  prism 
defined  by t,  *,#  +  •*,*+*>,  and  the  sea  bottom.  Then 

rTt =  %  flm"7o>  =iia'jt  ' and>  rince  th*  W4W  Tdoclty 
the  ocean,  where  r  =  a  +  y.  end  is 
iV_r—ad\\ 
~dr~    y  dt' 

Hence,  integrating  with  respect  to  r  from  r=o  +  yto 
r  —  .1,  and  again  with  respect  to  t  from  the  time  t  to  the 
time  when  t).  ;,  n  all  vanish,  and  treating  y  and  \)  as  small 
compared  with,  we  have 

ha  sin  #  +-ji(y{  sin  •)  +  -r-(y  sin  •)  =0  (18). 

™  as  a? 

This  is  the  equation  of  continuity,  and,  together  with  (17), 
it  forms  the  system  which  must  be  integrated 
in  the  general  problem  of  the  tides.  The  d  iffl  -  continuity 
cultiea  in  the  way  of  a  solution  are  so  great 
that  none  has  hitherto  been  found,  except  on  the  supposi- 
tion that  y,  the  depth  of  the  ocean,  is  only  a  function  of 
latitude.  In  this  case  (18)  becomes 

ho  +       jjrl  «in  •)  +  y^  (19). 


i  12. 


to  Forced  Otcillatioru. 


Since  we  may  suppose  that  the  free  oscillations  are  an- 
nulled by  friction,  the  solution  required  is  that 
corresponding  to  forced  oscillations.  Now  we  Ad*pi*il°Jj 
have  seen  from  ( 13)  that  t  (which  is  proportional  ^{Jj 
to  V)  has  terms  of  three  kinds,  the  first  depend- 
ing on  twice  the  moon's  (or  sun's)  hour-angle,  the 
on  the  hour-angle,  and  the  third  independent  thereo 
coefficients  of  the  first  and  second  terms  vary  slowly,  ana 
the  whole  of  the  third  varies  slowly.  Hence  t  has  a  semi- 
diurnal, a  diurnal,  and  a  long  period  term.  We  shall  see 
later  that  these  terms  may  be  expanded  in  a  series  of  ap- 
proximately semi-diurnal,  diurnal,  and  slowly  varying 
terms,  each  of  which  is  a  strictly  harmonic  function  of  the 
time.  Thus  we  may  assume  for  C  a  form  e  cos  (2»fl  +  bf  -J-  s), 
where  /and  k  are  numbers,  and  where  e  is  only  a  function 
of  co-Latitude  and  of  the  elements  of  the  orbit  of  the  dis- 
turbing body.  According  to  the  usual  method  of  treating 
oscillating  systems,  we  may  therefore  make  the  following 
assumption  for  the  form  of  solution 

e  =  eeos(2»/i+*  +  .)  ^ 

I)  =h  cos  (2n/l +  *♦+«) 

fassxoM  (2*fi  +fe*  +s) 

-i  =  ysln  (2n/» +  **  +  •)  ) 
where  e,  h,  z,  y  are  functions  of  co- latitude  *  only, 
tuting  these  values  in  (19),  we  have 

-JL4(y*«in*)  +  fcry  +  ha  =  °  <21>- 

sin  9  cif 

Then,  if  we  write  u  for  h  -  e,  and  put  m  =  nJ*'p\ 
tion  from  (20)  in  (17)  leads  at  once  to 

x/-y/.in-cosS=ilg 
*  u 

y/*sin  •  +  x/cos*  =  —  —  ^— 
8olving  (22)  for  x  and  y,  we  have 

.         1  (dxl    *  cos  #\  1 

.  v     —  l/cos»  du     ka  \ 
y.in.(/'-cos>*)  =  ^(x^  +  (i.-) 

Then  substituting  from  (23)  in  (21),  we  have 


...(20). 


-(22). 


(23). 


sin  #d*L  /i -cos'  S  J 


cos  •  du 


dt    sin  t 


sin»(/»  — cos»#) 

+  tma(u  +  e)  =  0  (24). 

This  is  Laplace's  equation  for  tidal  oscillations  in  an  ocean 
whose  depth  is  only  a  function  of  latitude.  y,  , 

When  u  is  found  from  this  equation,  its  value  equstion. 
substituted  in  (23)  will  give  x  and  y. 

2  13.  Preparation  for  .Solution. 

The  ocean  which  is  considered  in  this  case  is  not  like 
that  on  the  earth's  surface,  and  therefore  it  preparation 
does  not  seem  desirable  to  pursue  the  inte-  for  solution 
gration  of  (24)  except  in  certain  typical  cases. 

In  (13)  we  have  the  expansion  of  the  disturbing  potential 
and  implicitly  of  the  disturbing  forces  in  three  ( 
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first  of  which  is  variable  in  half  a  day.  the  second  in  a  day, 
and  the  third  in  half  the  period  of  revolution  of  the  tide- 
raising  body.  Forestalling  the  result*  of  chapter  iv.— each 
of  these  term*  may  be  expressed  as  the  sum  of  a  series  of 
strictly  harmonic  function*  of  the  time;  the  first  set  of  these 
have  all  approximately  semi-diurnal  periods,  and  the  second 
approximately  diurnal  periods,  and  the  third  vary  slowly 
in  dependence  on  the  periodic  time  of  the  tide-generating 
body.  The  first  set  involve  twice  the  terrestrial  longitude, 
the  second  the  longitude,  and  the  third  set  are  independent 
of  the  longitude  of  the  place  of  observation.  From  these  state- 
ments compared  with  (13)  we  see  that  in  the  semi-diurnal 
terms  /is  approximately  unity,  *  =  2,  and  g  =  E  •In  **;  lo 
the  diurnal  terms  /  is  approximately  \,  k  —  l.and  e  =E  sin  9 
coa  *;  in  the  terms  of  long  period  /  is  a  small  fraction  (for 
the  fortnightly  tide  about  fr),  fc  =  0,  t  =  E  (|  —  eoe*  *). 
The  departure  from  exactness  in  the  relation /=  1  for  the 
semi-diurnal,  and /=  i  for  the  diurnal  terms  is  generally 
(except  for  certain  critical  depths  of  ocean)  not  such  as  to 
greatly  change  the  nature  of  the  result*  from  those  obtained 
when /as  land  i  rigorously.  Hence  the  integration  of 
(24)  will  be  pursued  on  these  three  hypotheses, 
Ihf^eVindM  (t','n*'  Lap1***'*  three  kinds  of  oscillation, 
of  oscil-  Tn8  hypothesis  which  will  be  made  with  regard 
tailon.  to  y  to  that  y  =  J(  1  —  q  cos*  •),  and  in  the  ease 
of  the  semi-diurnal  tides  we  shall  be  compelled 
by  mathematical  difficulties  to  suppose  q  to  be  either  unity 
or  aero.  The  tides  of  sonal  seas  may  be  worked  out,  and 
more  complex  laws  of  depth  may  be  assumed ;  but  for  the 
discussion  of  such  cases  the  reader  is  referred  to  Thomson's 
papers  in  Phil.  Mag*,  1875. 

There  might  be  reason  to  conjecture  that  the  form  of  n 
would  be  similar  to  that  of  e,  and  this  to  in  met  the  case 
'or  the  diurnal  tides  for  any  value  of  q  and  for 
a-tLai-fb^17  the  semi-diurnal  tides  when  {  to  unity.  Before 
stations.  proceeding  further  it  will  be  convenient  to  ex- 
hibit two  purely  analytical  transformations  of 
the  first  two  terms  of  (24)  which  hold  true  for  certain  val- 
ues of  sand  /,  and  when  u  has  such  a  form  as  that  suggested. 
If  we  put  »  =  l,/=t,  y=*«l  —  ff  cos1*),  then,  if  *  =  .4  sin 
#  ses  $,  it  will  be  found  on  substitution  that 

i  .  *«*&i£r. 

■infe*  i  —cos's  y     i  — cos'* 

—  —  8to*  (25). 

Again,  if  we  put  4=2, /= l,f=i  1,  y=J;l  —  cos'#)  =  J  eln» 
f,  end  if  tc=.d  sin's, 

i  d  r(.i°£+»coo)      cot^  +  ^ 

aTnTdt  T=r^i  8T-  CO*1  9 

=  —  8lv  (26). 

Another  general  property  of  (24)  to  derived  from  the 
supposition  that  u  is  expressed  in  a  series  proceeding  by 
powers  of  I;  thus 

I  I* 

0  =a  Uj  t"  v\  -  -f      ^  ••  •••..••••(27). 

Let  ei,  ei,  etc,  he  so  chosen  that,  when  u  is  substituted  in 
(24),  the  coefficient  of  each  power  of  f  vanishes  indepen- 
dently; then  the  term  independent  of  (  obviously  gives 
«j  =  —  e,  and  the  connection  between  successive  r'a  is 

[.        .        .           .  _         /cos  •  dp,     ktm  \ 
y  (sin       +  *e»coe#  )  |     .V   /  d»  +  »in  $  > 
p-Jflt  ~J~^  «in  •(/»-«-'•) 

+  4m/sw+i  =  0  (28). 

We  shall  suppose  below  that  u  is  expansible  in  the  form 
(27),  and  shall  use  (26)  in  conjunction  with  (25)  or  (26)  for 
finding  the  successive  values  of  the  v'b. 

1  14.  Diurnal  Tide. 

Let  os  first  consider  the  diurnal  tides.  We  have  e  —  E  sin  • 

WnmalUde.      ?'  k  = l»  and  fr=  *  I  th^n  «u  =  -E  sin  » 
cos  #.    Hence  by  (28)  and  (25) 

—  8/or,  +  4*ifa  =0  (29), 

and  therefore  n=^r»-  Applying  the  same  theorem  a  sec- 
ond time,  «*  =  (2g/m)n,  end  so  on;  therefore  n=e.[l  -»- 
2^>ia  -r  (2tyma)»  + . . .] 

=  1-2W.W  =  ~       Vq'ma (30)- 
Butu  =  h— c;  hence.  2lq!ma 

It  appears,  therefore,  that  the  tide  to  "  inverted,"  giving 


low  water  where  the  equilibrium 
If  5  =  0,  so  that  the  ocean  to  of  i 


tide  gives  high  • 


}  15.  Senti-Dinrnal  Tide,  *ith  Variable  DepA. 

Next  let  Of  consider  the  semi-diurnal  tide  in  the  esse 

where  9  =  1,  ao  that  y  =  I  sin*  0.   Then  e  =  E    c  IM_ 

sin'     fc  =  2,/=l;  also  u,=  — e=— E  sin' 
Hence  by  (28)  and  (26)  -  81*  -f  4sUn  =  Q, 
whence  n  =  2,'mm,.    Applying  the  same  theorem  a 
time,  «,=  (a'mjhe,  and  so  on  ;  therefore 

_  _  • 


u  =  t*[l+*t*s+ 


Hence 


1  —  2L/m 
h=u  +  e  =  - 


1  — 2tW 
Wma 


1—  2//SM 

If  2J/«o  =  i,  the  height  of  tide  is  equal  to  the 


-(321. 


height;  hut  it  is  inverted,  giving  low  water  where  the 


equilibrium  theory  gives 

earth  m^=  1/289,  and  therefore  this  relation  to  satisfied  if 
I  —  a/1156.  Henoe  in  a  sea  3000  fathoms  deep  at  theequ»- 
tor,  and  shallowing  to  the  poles,  we  have  inverted  semi- 
diurnal tides  of  the  equilibrium  height 

}  16.  S«wii- Diurnal  Tide,  with  Uniform  Deptk. 

The  method  of  development  used  above,  where  we  pro- 
ceed by  powers  of  the  depth  of  the  ocean,  is  not  applicable 
where  the  depth  is  uniform,  because  it  leads  to  a  divergent 
series.  We  have  therefore  to  resume  equation  (24).  Is 
the  case  of  the  semi-diurnal  tides  we  have  for  the  depth 
y  =  ( (a constant  by  hypothesis i,  •  =  2, /=  1  approximately, 
and  e  =  E  tin*  *.  Now  for  brevity  let  *  =  4m£fL  »  —  sin  I, 
aotheteacE**.  Then  we  find  that  on  development  (S4) 
becomes 

rJ-(8-2»«-^)u=-*E^..(SS). 


Let  us; 


OV  sV 

as  the  solution  of  this  < 
u  =  ( A*i  —  E)»»  +  Ke*  +  Es>*  + ...  +  Km*1  +  ...(34). 
Substituting  from  (34)  in  (33),  and  equating  to  aero  the  co- 
efficients of  the  successive  powers  of  »,  we  find  K%  =  h\k\ 
apparently  indeterminate,  and 

8(2.  +  6)Ei,+«  -  V(V  +  3)r»+t  +  'Km  =  (K..(S5). 
Since  ITo=0,this  equation  of  condition  may  be  held  t* 


apply  for  all  positive"  integral  values  of  i,  beginning  with 
it  A".  Is  determinable  in  term.,  of 


of  A'i 


A-„,  etc.,  so  that  all  the 
which  is  known,  and  «/ 


i=0.   It  to 
KA  and  A'i,  As  in  i 
ATs  are  to  be  found  in 
A'*,  which  is  apparently  ind 

The  condition  for  the  convergoncy  of  the  seri«s  <34ifor  u 
and  for  the  series  rfu/d,  is  that  XW+i/Afr  shall  tend  to  s  limit 
unity.   The  equation  (35)  may  be  written 
A*+4_2i  +  3  $  Km 

Km+%    «  +  6 


«{«  +  6)  Km+% 
Now  K*+%IK*  tends  to  be  either  infinitely  small  or  not  in- 
finitely  small.  If  it  be  not  infinitely  amah  in  the  limit,  the 
second  term  on  the  right  of  (36)  becomes  evanescent  when 
<  to  very  great,  and  we  have  in  the  limit  when  t  is  very 
largo — 

Km+V**4^  &  + 

aV»>+»— « 

But  the  ratio  of  successive  terms  of  y/{\  — »»)  tends  to 
{\-\li)+.   Hence,  if  AW^sidoes  not  tend  to  te- 
st? small,  u  =  A  +  B»/l-»»,  where  A  and  3 
r  all  values  of  >.  Again,  under  the  same  cir- 
we  have  in  the  limit  when  i  is  very  large— 

'2i  +  4)g»^H»«+»_2i+4  2i+_3, _/  1  \ 
(2i  +  2)A'«4»»«<+l_2»  +  2*2i^6r  ~\  »>1/ 

of  (!-►»)-* 


+  6       L      2(<+3)J       L  »J 


But  the  ratio  of 

(1  -*/*>».   Hence,  if  Km+i/Km  does  not  tend  to  heron* 
infinitely  small,  do/d»  =C  +  IX 1  -  r»)-H,  where  C  and  D 
for  all  values  of  r. 


are  finite  for 
Now 


du    du  .  


■  Cs/l—  r»  +  D. 


quantity. 


r 


■,  where  »  =  1,  dujd*  =  D,  s  finite 
thesis  that  JTw+i/A*  tends  to  te 


Therefore  at  the* 

ie  hypotl 

not  infinitely  small  leads  to  the  conclusion  that  u  and  <ras> 


at  the  equator. 

the 


But  on  account  of  the  ! 
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■t  the  equator,  and  therefore  x  also.  By  (23),  when/=l 
8=2,  »  =  «n  8, 

4m  .,d*  / 

But  we  have  just  seen  that  this  hypo  thesis  makes  u  finite 
when  r  =  Lor  8  =  90°, 


x=l^,  a  finite  quantity. 

New  symmetry  necessitates  a  vanishing  value  of  da}d$  at 
the  equator.  Thus  the  hypothesis  that  AV~  *  1  A'.<  tends  to  be 
not  infinitely  small  is  negatived,  and  we  conclude  that,  on 
account  of  the  symmetry  of  the  motion.it  is  infinitely  small 
for  infinitely  great  values  of ».  This  being  established,  let 
■t  write  (36)  in  the  form 

A"* .  i  \  0 

~kV  =  2i»  +  3«  —  (2i»  +  6t) KuUKm+i 
Hence  by  repeated  application  of  (36a)  we  have 
Ku+»_  M 
A»  ~2P  +  3»- 


(t*+3»)5 
2(»  +  l)»  +  3(.-H)- 


Method  of 


[(i-H)«  +  3(i-H)]8 
2«  +  2)»  +  3(»-r-2)-etc.  (37). 

that  this  is  a  continuous  approximation  to 
AV+v'A'k,  which  must  hold  in  order  that  the 
latitudinal  velocity  may  vanish  at  the  equator. 
Writing  .V<  =  AVi/A'w,  all  the  N't  may  be  com- 
puted from  the  continued  fraction  (37).  Then 
Kt  m  E,  KJE = Ni,  AVE = MM,  KJZ  =  MMM,  etc. 
We  cannot  compute  Kt  from  Ktl  K»  from  Kt,  and  soon ;  for, 
tfwe  do,  then,  short  of  infinite  accuracy  in.  the 


led  to, 


ve  values  of  the 


A"i  which  tend  to  equality.* 

This  process  was  followed  by  Laplaoe  without  explanation. 
It  was  sttacked  by  Airy  in  his  5  Tides  and  Waves  "  (in  tfmry. 
MHrrv  )  and  by  Ferrel  in  his  Tidal 


'  (in  Eney, 
(U.  a  Coast 

survey,  1873),  but  was  Justified  by  Sir  W.  Thomson  in  the 
i^ta^r  U18Th  P'  230''  Th*  here  is 

gives  numerical  solutions  for  three  different 
depths  of  the  sea,  jfrt,  tjYt,  win  of  the  earth's 
radius.    Since  «  — yfv.  those  correspond  re- 
•  of  $  =  40,10,  5,  and  the 


I  <i*-H».1862*H-10.1164V— 13.1047**— 15.4488." 
—7.4581 k"— 2.1975V1*— 0.450 1  *'«—  0.0887»u 
— 0.0082k»—  0.0008*"— 0.0001  r*... } 
8=10,  h=E  -I A  -(-6.1960^  +  35474**  -rO.7238**  +  0.0919»l« 

-f-0.0076VH-O.O0O4*14...  r 
*=  5,  h=E  \  *^.75O4r^l66fi#H^^167r*+0O00Or»«-f ... }• 

Since  h  vanishes  when  »=0,  there  is  no  rise  and  fall  of 
water  at  the  poles.   When  »  as  1  at  the  equator,  we  find 

8  =  40,  h=  — 7.434  E 
•  =  10,  h  =  11.287  E 
las  6,  h=    1.924  K 

The  negative  sign  in  the  first  case  shows  that  the  tide  is  in- 
verted at  the  equator,  giving  low  water  when  the  disturbing 
tody  is  on  the  meridian.  Near  the  pole,  however,  that  is, 
for  small  values  of  »,  the  tides  are  direct.  In  latitude  18° 
(approximately)  there  is  a  nodal  line  of  evanescent  semi- 
diurnal tide.  In  the  second  and  third  cases  the  tides  are 
everywhere  direct,  increasing  in  magnitude  from  pole  to 
equator.  As  $  diminishes  the  tides  tend  to  assume  their 
equilibrium  value,  because  all  the  terms,  save  the  first,  be- 
ewue  evanescent.  When  I  =  1  (depth  *,  of  radius)  the  tide 
at  the  equator  still  exceeds  its  equilibrium  value  by  11  per 
860 1.  As  s  diminishes  from  40  to  10  the  nodal  line  of  evan- 
escent tide  contracts  round  the  pole,  and  when  it  is  infinitely 
cnall  the  tides  are  infinitely  great  The  particular  value 
•f  I  for  which  this  occurs  is  that  where  the  free  oscillation 
•f  the  ocean  has  the  same  period  as  the  forced  oscillation. 
The  values  chosen  by  Laplace  were  not  well  adapted  for  the 

"Thomson  calls  this  a  dissipation  of  accuracy.  It  may  be  11- 
>sstrstcd  thus.  Consider  the  equation  i*  —  Sx  +  2  — 0,  which  may 
»«  written  either  i- or*  —  8  —  2tt.  Now  letm-n—  l  +  fcr*-, 
anaioppose  we  start  with  any  value  a*,  less  than  unity,  and 
compute  X),  **-.-»»•  Then,  Martina  with  x*  in  the  equation 
3— 2/x»,  If  we  work  backwards,  wc  ought  to  come  to  the 
•rttfnal  value  *>.  In  fact,  however,  we  ihall  only  do  so  If  there 
u  inflnlte  accuracy  In  all  the  numerical  values.  Tor,  start  with 
%  - 1.  then  xi  -  .76,  x,  -  .8642.  x,— .9099.  .9627,  x,  -  .9892 ;  and 
'Hues  go  on  approximating  to  1.  which  is  a  root  of  the  equa- 
tion. N«xt  start  backwards  with  x,  — .97.  and  we  find  x«—  MX, 

x  "*'^*;J,~-68e'„ar-127J  t  ,li75'  x-,-2.367. 

£ukoU>   x-,— 1072;  and  the  values  go  on  approximating  to 


illustration  of  the  results,  because  In  the  cases  of  8  =  40  and 
a  =  10  the  depth  of  the  ocean  is  not  much  different  from 
that  value  which  would  give  infinite  semi-diurnal  tide. 
For  values  of  5  greater  than  40  we  should  find  other  nodal 
lines  dividing  the  sphere  into  regions  of  direct  and  inverted 
tides.   We  refer  the  reader  to  Bir  W.  Thomson's  papers  for 


Laplace's 
argument 

from 


$17-  Tide*  of  Long  Period ;  Laplace' t 
from  Friction. 

In  treating  these  oscillations  Laplace  remarks  that  a  very 
small  amount  of  friction  will  be  sufficient  to 
cause  the  surface  of  the  ocean  to  assume  at  each 
instant  its  form  of  equilibrium,  and  headduoes 
In  proof  of  his  conclusion  the  considerations 
given  below.  The  friction  here  contemplated 
is  such  that  the  Integral  effect  is  represented  by 
a  retarding  force  proportional  to  the  velocity  of  the  water 
relatively  to  the  bottom.  Although  proportionality  to  the 
square  of  the  velocity  would  probably  be  nearer  to  the 
truth,  yet  Laplace's  hypothesis  suffices  for  the  present  dis- 
cussion. 

In  oscillations  of  this  class  the  water  moves  for  half  a 
period  north,  and  then  for  half  a  period  south.  In  oscilla- 
ting systems,  where  the  resistances  are  proportional  to  the 
velocities,  it  is  usual  to  specify  the  resistance  by  a  modulus 
of  decay,  namely,  that  period  in  which  a  velocity  is  reduced 
to  e  ~ 1  of  its  initial  value  by  friction.  Now  the  friction  con- 
templated by  Laplace  Is  such  that  the  modulus  of  decay  is 
short  compared  with  the  semi-period  of  oscillation.  The 
quickest  of  the  important  tides  of  long  period  is  the  fort- 
nightly (see  chapter  iv.) ;  hence,  for  the  applicability  of 
Laplace's  conclusion,  the  modulus  of  decay  must  be  short 
compared  with  a  week.  Now  it  seems  practically  certain 
that  the  friction  of  the  bed  of  the  ocean  would  not  materi- 
ally affect  the  velocity  of  a  slow  ocean  entreat  in  a  day  or 
two.  Hence  we  cannot  accept  Laplace's  discussion  as  satis- 
factory. However  this  may  be,  we  now  give  what  is  sub- 
stantially his  argument. 

Let  us  write  t  for  the  reciprocal  of  the  modulus  of  decay. 
Then  the  frictional  forces  introduced  on  the  left-hand  side 
of  (17)  are-f  6d(/rft  in  the  first  and  sin  *'-  d«;dt  in  the  second. 
Laplace's  hypothesis  with  regard  to  the  magnitude  of  the 
frictional  forces  enables  us  to  neglect  the  terms  (Pf/df*  and 
sin  #d*e/d<*  compared  with  the  frictional  forces.  Then,  if 
we  observe  that  in  oscillations  of  this  class  the  motion  is 
entirely  latitudinal,  equations  (17)  and  (19)  become 


4;-2*sm#cos.£  =  -j£<|-8) 

d*  df 
•inSfjjJ  +  2t»  ©08*^  =  0 

hasln8-f  £(v|8ln8)  =  0 
the  first  two  of  these  we  easily  obtain 

(«♦?— )2~.i»->  


..(38). 


(30). 


As  a  first  approximation  we  treat  d^/dt  as  aero,  and  obtain 
b  =g,  or  the  heightof  water  satisfies  the  equilibrium  theory. 
In  these  tides  (see  chap,  iv.)  «  =  B  (t-coe'8)  cos  if,  so  that 
from  the  third  equation  of  (38)  we  can  obtain  aflrstapproxi- 
mation  to  ( ;  then,  substituting  in  (39),  we  obtain  on  integra- 
tion a  second  approximation  to  b.  Laplace,  however,  con- 
siders as  adequate  the  first  approximation,  which  is  simply 
the  conclusion  of  the  equilibrium  theory. 

J  18.  Tide*  of  Long  Period  in  an  Ocean  of  Uniform  Depth. 

As  it  seems  certain  that  these  tides  do  not  satisfy  even 
approximately  the  equilibrium  law,  we  now 
proceed  to  find  the  solution  where  there  is  no  Tl&ca  of 
friction.  In  the  case  of  these  tides  k=0,f  a  »kl 
small  fraction,  and  e = E  (i — cos's).  The  equa-  .^n„t 
tion  (24)  then  becomes 


>r  Ama  (n  +  e)  =  0; 


or,  writing  ?  for  cos  8  and  o  =  E  (1  —  ^*), 

'dd,(%^f«0)=4"-<n  +  ^ (40>' 

We  shall  confine  the  investigation  to  the  case  where 
r  -  I,  a  constant,  and  where  the  sea  covers  the  whole  sur- 
face of  the  globe.  The  symmetry  of  the  motion  in  this 
case  demands  that  u  when  expanded  in  a  series  of  powers 
of  *  shall  only  involve  even  powers.   Let  us  assume,  there- 
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du 


=B,^  +  B,,»  +  ...  +  B.+v«H-t  +  (41). 


Then  1- 


da 
-/•dp 


=  Bwi  +  (B»  — BO/i'  + ...  +  (Bih-i  —  Bk-i) 


+  (2i  + 1)  (B.h-1-Bk-i)^  t  (42). 

Again, 

J=_/»Bw+(B,-/*Bi)^+...+  (B.,-i-/'B*+.>»'+>+ 

^  ,   (43), 

n  =  C-i/»Bu.«  +  ,{B,-/«B»V«  + ...  +  2;(B*-«- 

f*Bu-i)?"+  ~  -  (44), 

C  ii  *  constant.  Then,  writing  $  for  4m//,  as  in  the 

ft. 


>  of  the  semi-diurnal  tide,  substituting  from  (42),  (43), 
and  (44)  in  (40).  and  equating  to  aero  the  successive  coef- 
ficients of  the  txjweraof  ^,  wo  find 


C=— JE  +  Bi/a 
BJ-B,(l-^/»a)+J*E  =  0 


(45). 


Than  the  cons  tent  C  and  Bs,  Bt,  etc.,  are  all  expressible  in 
nns  of  Bi,  and  Bi  ia  apparently  indeterminate.  We  may 
mark  that,  if 

-^B-i  =  lgE,orB-,=  -2E, 

the  equation  of  condition  (45)  may  be  held  to  apply  for 
all  values  of  i,  from  one  to  infinity.  Let  ui  write  (45)  in 
the  form 

i—i  either  tends  to  become  In- 
i  not  do  so.  Let  us  suppose  that  it 
e  infinitely  small.  Then  it  iaobvi- 
i  B's  tend  to  become  equal  to  one  an- 
other, and  so  also  do  the  Taluea  of  (Bk_j  — /«Bx_  i)/2t 
and  the  coefficients  of  rfu/d>.  Hence  we  have  duidp  =»  L  -f- 
Jt7(l  —  t*),  for  all  Taluea  of  f,  where  L  and  Jf  are  Unite. 

Hence  this  hypothesis  gives  infinite  velocity 
Method  of    to  the  fluid  at  the  pole,  where  «  —  l.  But  with 
continued    a  water-covered  globe  this  infinite  Telocity  is 
Impossible,  and  therefore  the  hypothesis  ia 
negatived,  and  Bm  +  i/Bm-i  must  tend  to  be- 


•(47). 


When  .  is  large  Bk  +  i/B* 
flnltely^maU  or  it  does  not 


fraction. 


come  infinitely  small.  This  being  established,  let  us  write 
(46)  in  the  form 

_  * 

B»-»  f'H        B»+i  " 

«(2.  + 1)  B»-i 

By  repeated  applications  of  (47),  we  have  in  the  1 
continued  fraction 


.of  a 


■ 

B»-j=  2i(2»-i-l) 


(2<  +  2)(2i  +  3) 


8*2I+J) 


1  - 


/»<» 


(M  +  4)(2i  +  5) 


(2i+4>(2«+5) 
etc  (48). 

And  wo  know  that  this  is  a  continuous  approximation, 
which  must  hold  in  order  to  satisfy  the  condition  that  the 
water  covers  the  whole  globe.  Let  us  denote  this  continued 
fraction  by  —  St.  Then,  if  we  remember  that  B  _  i «  —  2E, 
we  have 

B,  =  2ELY, ,  BaTJ,  =  -  .V,,  IWB.  =  -  Ai.  B,/B»  =  -  Nt,  etc., 
so  that 

B»  =  -  UESiSt,  Bs  =2EAT,  JViAi,  Bt  =—2ESiStNtSt,  etc. 
»nd  C  =  -,E  +  2EAVa. 

Then  h  =  u  +  e 

=  C+-iE  — (E  +  J/tBi)^*+J(Bi— /'B,)-«  + 
ii  Bt — /»  B»V6  +  ••• 

=  E{  2A'i,08  —  (I  +/«A-,V»  +  1.V,(1  +  f*Nt)p* 

—  \N\Nt{l  +f*S»)?*  + ...  \  (49), 

Now  we  find  that,  when  *  =  40,  which  makes  the  depth 
of  the  sea  3000  fathoms  or  ttW  of  the  radius  of  the  earth, 
and  with  f— . 0365012,  which  is  the  value  for  the  fort- 
nightly tide  (see  chap.  lv.). 

Si  =3.040692,  St  - 1.20137,  St  -  .66744.  S,  -  .42819,  Ss 
-  -29819,  A,  -  .21960,  Si  =  .16814,  St  -  .13287,  St  -  .107, 
Su  —  .1. 


These  values  give 

2AV«- 15203, 1  =  1-0041.  iSill  +/»*,)  -  L5Z3, 

iMAr»(l+/IA'i)  =  1^187,  kSiStNttt  Mm 
\Si ...  St(l  +/»A»)  =  .20883,  kSi ...  A»(l  +/»A.)= jOoifio, 
fA'i ...  A«(l  +/*ATT)  =  JOO076,  «.V, ...  A*,U  +/»A,)  i 

JM ...  ^.(1  =  .00017. 

So  that 

h/e—  {  .1520  —  1.0041/i*  -f  1.522V  —  1.2187/ + 

.6099,."  —  .2089,.'°  f  .0619^*  —  .0096V1*  +  MHfS*  SoteUoai. 

—  .0002,"  '  -s-  (| _ f»)  „  M  (SO). 

At  the  pole,  where  »— 1,  h  =  —  EX  .1037  =  e  x  JS5S 
and  at  the  equator,  where  ^n0,  h  =  -f-EX  .1520=eX 
.i5(il  (51). 

Now  let  us  take  a  second  case,  where  0  =  10,  which  was  ^ 
one  of  those  solved  for  the  case  of  the  semi-diarnsl  tide  by 
Laplace,  and  we  find 

h/E  =  .2363  —  1X»16>'  -f  .5910*.*  -  .1627^  4-  .025&>»- 

xwee^+.ooo^". 

At  the  pole,  where  /•  =  !,  we  find  h  =  —  EX  3137 =e 
X  .471,  and  at  the  equator  h=-f-E  X  .2363  =e  X  .709. 
With  a  deeper  ocean  we  should  soon  arrive  at  the  equilib- 
rium value  for  the  tide,  for  S%,  St,  etc.,  become  very  small, 
and  a.YJfl  becomes  equal  to  i.  In  this  case,  with  iroch 
oceans  as  those  with  which  we  have  to  deal,  the  tides 
of  long  period  are  considerably  smaller  that  the  equilibrium 
value. 

}  19.  Stability  of  the  Ocean. 

Imagine  a  globe  of  density  i.  surrounded  by  a  spherical 
layer  of  water  of  density  c.  Then, still  main-  -at- 
taining the  spherical  figure,  and  with  water  8^^°f 
still  covering  the  nucleus,  let  the  layer  be  dis- 
placed  sideways.  The  force  on  any  part  of  the  wafer  dis- 
tent  r  from  the  centre  of  the  water  and  r  from  the  centre 
of  the  nucleus  is  |mrr'  towards  the  centre  of  the  fluid  uphrr* 
and  fv(<!  — »>r  towards  the  centre  of  the  nucleus.  If  i  be 
greater  than  #  there  ia  a  force  tending  to  carry  the  water 
from  places  where  it  is  deeper  to  places  where  it  is  shal- 
lower ;  and  therefore  the  equilibrium,  thus  arbitrarily  dis- 
turbed, is  stable.  If,  however,  i  is  leas  than  •  (or  the  nuclros 
lighter  than  water)  the  force  is  such  that  it  tends  to  carry 
the  water  from  where  it  is  shallower  to  where  it  is  deeper, 
and  therefore  the  equilibrium  of  a  layer  of  fluid  distrib- 
uted over  a  nucleus  lighter  than  itself  is  unstable.  As  Sir 
William  Thomson  has  remarked,'  if  the  nu- 
cleus is  lighter  than  the  ocean,  it  will  float  in  subiiiiisi 
the  ocean  with  part  of  its  surface  dry.  Sap-  '^rden 
pose,  again,  that  the  fluid  layer  be  disturbed, 
so  that  its  equation  iar  =  «(l-f-si).  where  *  is  *  surface 
harmonic  of  degree » ;  then  the  potential  due  tothis  deforma- 
tion is         J*J  «,  and  the  whole  potential  is 

twig?        4*a  m*+* 

"ST  +  a+1  r*+>  *" 

If,  therefore,  e/(2i-f- 1)  Is  greater  than  Ji,  the  potential  of 
the  forces  due  to  deformation  is  greater  than  that  doe  to  the 
nucleus.  Bat  we  have  Seen  that  a  deformation  tends  to  in- 
crease itself  by  mutual  attraction,  and  therefore  the  forces 
are  such  as  to  increase  the  deformation.  If,  tbersfors, 
•  —  i(2i  -4- 1)4,  all  the  deformations  np  to  the  tth  are  unsta- 
ble, but  the  i  -f-  1th  is  stable.'  If,  however,  c  be  less  than  K 
then  all  the  deformations  of  any  order  are  such  that  then 
are  positive  forces  of  restitution.  For  onr  present  purpnn, 
it  suffices  that  this  equilibrium  is  stable  when  the  fluid  is 
lighter  than  the  nucleus. 

?  20.  Prrcrtinim  and  Natation. 

Suppose  we  have  a  planet  covered  with  a  shallow  ocean, 
j  and  that  the  ocean  is  set  into  oscillation.  ,._..,„ 
j  Then,  if  there  are  no  external  disturbing  forces,  Precesk  a 
1  so  that  the  oscillations  are  "  free,"  not "  forced," 

the  resultant  moment  of  momentum  of  the 

planet  and  ocean  remains  constant.  And,  since  each  par- 
!  tide  of  the  ocean  executes  periodic  oscillations  about  s 
'  mean  position,  ft  follows  that  the  oscillation  of  the  ocean 

imparts  to  the  solid  earth  oscillations  such  that  the  resalt- 
'  ant  moment  of  momentum  of  the  whole  system  n maim 
'  constant.  But  the  mass  of  the  ocean  being  very  smsll 
j  compared  with  that  of  the  planet,  the  component  angular 
i  velocities  of  the  planet  necessary  to  counterbalance  the 

moment  of  momentum  of  the  oscillations  of  the  sea  sr* 


•  Thomson  and  Tail,  Airf.  Ptol..  f  816 

«  Compare  an  Important  paper  by  Polnear*.  In  Acta 

'  (18M),7;  5.4. 
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ef  the  sea,  and  there/or*  the  disturbance  of 
tation  doe  to  oceanic  reaction  is  negligible.  Ir  now  en  ex 
teraal  disturbing  force,  such  as  that  of  the  moon,  acta  on 
tiv  srstem,  the  resultant  moment  of  momentum  of  sea  and 
earth  ia  unaffected  by  the  interaction  between  them,  and 
the  professional  and  nutational  conploa  are  the  same  as  if 
tea  and  earth  were  rigidly  connected  together.  Therefore 
the  additions  to  these  couples  on  account  of  tidal 
two  are  the  couples  due  to  the  attraction  of  the 
(be  excess  or  deficiency  of  water  above  or  below  mean  sea- 
k-reL  The  tidal  oscillation*  are  very  small  in  height  com- 
pared with  the  equatorial  protuberance  of  the  earth,  and 
the  density  of  water  ia  Aths  of  that  of  surface  rock ;  hence 
the  additional  couples  are  very  small  compared  with  the 
couples  due  to  the  moon's  action  on  the  solid  equatorial 
protuberance.  Therefore  precession  and  nu- 
Corrcctlons  tation  take  place  sensibly  as  though  the  sea 
w?PW!e-'on  were  congealed  in  ita  mean  position.  If  the 
two  iMtn  ocean  d**  regarded  as  frictionless,  the  princi- 
ple plea  of  energy  show  ns  that  these  insensible 
additional  couples  must  be  periodic  in  time, 
aad  thus  the  corrections  to  nutation  mnst  consist  of  semi- 
diurnal, diurnal,  and  fortnightly  nutations  of  absolutely 
insensible  magnitude.  We  shall  have  much  to  say  below 
on  the  results  of  the  introduction  of  friction  into  the 
of  tidal  oscillations  as  a  branch  of  speculative 


|  21.  8ome  Phenomena  of  Tides  in  River*. 

In  }  2  we  have  given  a  description  of  some  of  the  phe- 
nomena of  tho  tide-wave  in  riven.  Asaconsid- 
rirm.  erable  part  of  our  practical  knowledge  of  tides 
is  derived  from  observations  in  estuaries  and 
rivers,  we  give  an  investigation  of  two  of  the  most  impor- 
tant features  of  the  tide-wave  in  these  wa.  It  must  be 
premised  that  when  the  profile  of  a  wave  does  not  present 
the  simple  harmonic  form  it  is  convenient  to  analyze  its 
snape  into  a  series  of  partial  waves  superposed  on  a  funda- 
mental wave;  and  generally  the  principle  of  harmonic 
irulrsis  is  adopted,  in  which  the  actual  wavo  is  regarded  as 
the  sun  of  a  number  of  simple  harmonic  waves. 

The  tide-wave  in  a  river  is  a  "  long"  wave  in  which  the 
••-meal  motion  of  the  water  Is  very  small  compared  with 
the  horizontal,  the  river  very  shallow  compared  with  the 
■*»vo-length,  and  the  water  which  ia  at  any  moment  in  a 
Twticel  plane  always  remains  so  throughout  the  oscilla- 
tion. 

Suppose  that  the  water  is  contained  in  a  straight  and 
thsllow  canal  of  uniform  depth  ;  then  take  an  origin  of  co- 
ordinates at  the  bottom,  with  the  x  axis  horizontal  In  the 
direction  of  the  canal,  and  the  y  axis  vertical ;  let  h  be  the 
as'iuttirbwl  depth  of  water;  let  A+s  be  the  ordinate 
of  the  surface  corresponding  to  that  fluid  whose  undisturbed 
it«ciss»  U  x  and  disturbed  abscissa *+( ;  and  let  g  be  gravity, 
i  of  motion  and  continuity'  are 


di*         (1  +  df/d*)«  I 
-Mlfdx 
'      1  +  &Vdz  ) 


...(52). 


For  breTity  we  shall  write  v* = gh  and  u  =  *t  —  x.  Since 


This  re  presents  the  oceanic  tide,  and  n  is  that  which  we  call 
below  (}  23)  the  speed  of  the  tide.  Then  obviously  m  =  *c, 
so  that  at  any  point  *  up  the  river 

s  =  Jsin«(<-i7|i-).  (56). 

(56)  gives  the  first  approximation  to  the  forced  tide-wave, 

and  it  is  clear  that  any  number  of  oscillations  may  be 

propagated  independently  up  the  river  with 

the  velocity  \/gh  due  to  the  depth  of  the  river.  Over-tides. 

In  passing  to  the  second  approximation  we 

mnst  separate  the  investigation  into  two  branches. 

(I.)  Over- fides  (see  J  24).— We  now  suppose  that  the  tide 
at  the  river  mouth  is  simply  (55).  Ou  substituting  the 
approximate  values  (54)  in  (53)  our  equations  become 

S  =  •»  ■*»  *"*  1 

=  —  dx  +  ^m^at  —  J**0'  cos  2atu  I 

We  have  now  to  assume  an  appropriate  form  for  the  solu- 
tion of  (57),  such  as 

(  —  o  cos  mu  -f      coe  2mu  -f-  B  sin  2m«~  (58). 

We  have  here  in  effect  assumed  that  the  second  and  third 
terms  of  (58)  are  small  compared  with  the  first.  It  is  clear, 
however,  that  at  a  distance  from  the  origin  the  term  in  A 
will  become  large.  This  difficulty  may  be  eluded  by  taking 
the  canal  of  finite  length,  and  supposing  that,  where  the 
canal  debouches  into  a  second  basin,  a  second  appropriate 
forced  oscillation  is  maintained.  The  length  of  the  canal 
remains  arbitrary,  save  that  the  second  term  of  (58)  shall 
still  be  small  compared  with  the  first.  On  substituting 
from  (58)  in  (57)  we  have  B  indeterminate  and  A=  —  | 
hence 

ifk  =  i«t'a»  —  ma  sin  m«  -f-  im'a«x  sin  2mu 
-f-  (2mB  —  tstV)  cos  2m*.  (59). 


This  gives  the  elevation  of  the  water  whose  undisturbed 
abscissa  is  x,  that  is  to  say,  at  the  point  whose  abscissa  along 
the  bank  is  X=z-\-  (.  If  we  put  x—X —  f  in  the  largest 
term  of  (69),  and  treat  (  as  small,  and  put  x=  X  in  the 
small  terms  (59)  becomes 

r\j\  = — ma  sin  n(rt — XH-im,a*Xsin  2m(*f  —  X) 
+  (2wB  — JmV)  oos2m<t>l— JT). 
But  at  the  origin  (55)  holds  true,  therefore  B  =  ^1 
mah  =  JET,  and  me  —  ».  Thus  the  solution  is 

3H*n     .  .  /  X 

 r^Xsin  2»  f 

ihV  gh 


r  =  JTsin  n 


.(60). 


From  (60)  we  can  see  what  the  proper  forced  oscillation  at 
the  further  end  of  the  canal  must  be ;  but  this 
matter  has  no  present  interest.  The  first  term  ,  ^.lutJ25 
of  (60)  being  called  the  fundamental,  the  %wUde 
second  gives  what  is  called  the  first  over-tide  ;  OW  UQe' 
and  by  further  approximation  we  can  get  the  second,  third, 
etc.  The  over-tide  travels  up  the  river  at  the  i 
the  fundamental,  but  it  has  double 
and  the  ratio  of  ita  amplitude  to  1 

of  the  fundamental  i.?? 

4*  Vgk 


Flu.  1. 


for" long"  waves  d{/dr  is  small,  the  equations  (52)  become 


A  d* 
For  finding  a  first  approximation 
Vrm  on  the  right  of  each  of  (53). 


>  (53). 

re  neglect  the  second 
The  solution  is  ob- 


•(54). 


(=«  cos  m(vt —  *)  =o  cos  mu  ) 

l=» — mah  sin  mu  J 
(54)  gives  the  height  of  the  water  whose  undisturbed  ab- 
™"*  l*  *»  and  since  (  is  small  this  is  approximately  the 
•■eight  at  tho  point  on  the  bank  whose  al^-cissa  is  x.  But 
bow  enppuse  that  at  the  origin  (the  month  of  the  river)  the 
<an»l  (onimnuicates  with  a  basin  in  which  there  is  a  forced 
«culatiou  of  water-level  given  by 

,=  irsin*i  (55). 

1  See,  for  example.  Lamb's 
Vol  XXnL-1183 


As  a  numerical  example,  let  tho  range  of  tide  at  the  river 
mouth  be  20  feet  and  the  depth  of  river  60  feet.  The 
"  speed  "  of  the  semi-diurnal  tide  is  about  1/1.9  radians  per 

hour;  |/ja=27  miles  per  hour;  hence  =  —  X. 

4h  V  g\  342 

Therefore  34  miles  up  the  river  the  over-tide  is  ^th 
of  the  fundamental  and  has  a  range  of  2  feet.  If  the 
river  shallows  very  gradually,  the  formula  will  still 
hold,  and  we  see  that  the  height  of  over-tide  varies  as 
(depth)— J- 

Fig.l*  read  from  left  to  right  exhibits  the  progressive 
change  of  shape.  The  steepness  of  the  advancing  crest 
shows  that  it  is  a  shorter  time  from  low  to  high  water  than 
vice  vena.  The  law  of  the  ebb  and  flow  of  currents  men- 
tioned in  i  2  may  also  be  easily  determined  from  the  above 
investigation.  We  leave  the  reader  to  determine  the  effect 
of  friction,  which  is  given  by  insertiug  a  term  — udl'dt  on 
the  right-hand  side  of  (57). 

•  From  Airy,  "  Tides  and  Waves." 
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(ii.)  Compomd  Tittu  t  a4).— We  shall  now  considor 
Interference       mutual  influeooe  of  two  waves  of  different 

Of  WSVSI 
■hallow 


of  waVeaYn"  periods  travelling  ap  the  river 

the  first  approximation  they  are  quite 


V  =  (*»  —  nHvt  —  x)  —  i, 
\  =  (»  +  »)(»<  —  »)  +  «. 


(62). 


pendent,  and  we  may  assume 

(s«eu  s*(si  —  x) -|- •  cos  [»(«<—  a)  +  «]  (61 ). 

In  proceeding  to  the  second  approximation,  we  only  take 
notice  of  those  terms  which  result  from  the  interaction  of 
.ail 

■!  m  —  n 

\  m-f-n 

With  the  value  of  f  assumed  In  (61),  we  find,  on  substi- 
tuting in  (63)  and  only  retaining  terms  depending  on  ma 
tual  influem 
tion  are 

Jj»  +  |«1aosi»[(s»  +  »)sin'{  m+%  y  — « — *) 

•In  i  as — »  \  ]  t/a  =  —  aowa(ooa{  st  +  *  } — cos 

1  ei  —  n  H—d{/dr 

Now  let  us  assume  as  the  solution 
f  =  aoosas(t<  —  s)  +  Ax  cos  {  m  +  *  }■  +  Bsin  {  m  +»  Y  \ 
+6cos[»i(i<-x)+«-rCxcoB<  s»  —  »}<+Dalii{  s»— »  \  } 

and  let  m  elnde  the  difficulty  about  the  increasing  magni- 
tude of  the  second  term  in  the  same  way  as  before.  Sub- 
stituting in  the  equation  of  motion,  we  have  for  all  time, 

2(m4- sUA sin  <•»  +  »>•  4-2(s» -  i»)Caln  \  m  —  n  }> 
+  |aoi»a{(  *»-(-*)  sin  ^m-j-nf  — (« — *jsin{si— a  }]=  0. 

This  gives  A  =  —  fooian  and  C  =  4- f ainm.  Band  D  remain 
arbitrary  as  before,  and  will  ho  dropped,  because  they  are 
to  be  determined  by  the  condition  that  at  the  origin  tho 
terms  of  dtfdx  in  ooa  {  m-f-n  ^ ,  cos  \  m  —  n  }  are  to  vanish, 
whence 

s/k  — •  —  aw  sin  sif  «<  —  x)  —  6*  sin        —  x)  +  '] 
4- iaimn[ (M-j-a)x tin  ^rn-l-nl — (s» — sjxsin  {  «  —  •}] 

-\-  terms  in  cos  ]  **  -7- »  }  and  cos  {  ■»  —  * }  • 
Then  we  pass  from  x  to  A'  as  in  the  last  section,  and  make 
the  terras  in  ooa  {  m-f-a  (•  and  ooa  {  m —  a  I  vanish  by 
proper  values  of  B  and  D,  and  we  have 

1  =  amk sin  m(ct  —  X)  —  e*A sin  [n(vt  —  x)-M 
+  ia©*»»jr  [(*•  +  »)  sin  ^  «+»}- 

(w— n)ain  )s-«f]  (64). 

at  the  river's  month,  where  *  — 0,  suppose  that  the 
oceanic  tide  is  represented  by  s  —  Hi  sin  »i( 

4-i/tsin(mt-M. 

Then  —ant  =  Hifti, — ftn  =  Hth,  habmn  =  Hi  HuKt 

_  ni±n 


I  <  7=  J  +  —  T=r-  tin 


11  — 1 


[8M 


so  that  (64)  becomes 


vr 


-^^•"['••-<-^) 

As  a  numerical  example,  suppose  at  tho  month  of  a  river 
60  feet  deep  that  the  solar  semi-diurnal  tide  baa  a  range 
2Hi  —  4  feet,  and  the  lunar  2H»  — 12  feet ;  then  «i-f«n  =  M 
radians  per  hour,  ni — a,  =  ^  radians  per  hour,  and  as  before 
Vl^  —  27  miles  per  hour.    With  these  figures 


4A 
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Thus  15  miles  np  the  river  the  qnater-dinrnal  tide  fin  | 
24  below,  called  MS)  has  a  semi- range  of  an  inch.  Bnt  the 
luni -solar  fortnightly  tide  (called  MSf  In  i  24  would  have 
a  semi -range  of  t\,th  of  an  inch.  Where  the  two  interact- 
ing tides  are  of  nearly  equal  speed,  the  summation  com- 
pound tide  is  very  large  com  pared  with  the  differential  tide. 

A?..bef?.™i  wben  th*  river  •l>»l)ows  gradually  this  formula 
will  still  hold. 

to  note  the  kind  of  effect  produced  by 
When  the  primary  tides  are  in  the 


«il  =  «ii  + 1. 

«—  «— " 1  T 


nenoe  the  front  slope  of  the  tide-wave  is  steeper  st  spring 
than  at  neap  tide,  and  the  Compound  tide  show*  itself  la 
the  form  of  an  augmentation  of  the  first  over-tide  ;  and  the 
converse  statements  hold  of  neap  tide.  Also  mean  w»t*r 
mark  is  lower  and  higher  alternately  up  the  river  at  sprint 
tide,  and  higher  and  lower  at  neap  tide,  by  a  small  amount 
which  depends  on  the  differential  tide.  With  the  river 
which  we  were  considering,  the  alternation  would  bt  m 
long  that  it  would  in  actuality  be  either  all  lower  or  stt 
higher. 

IV.  The  Harmonic  Analysis. 

{  22.  Ifelhodt  of  applying  Theory  to  JVsctie*. 

The  comparison  between  tidal  observations  and  tidal  the- 
ories, and  the  formation  of  tables  predicting 
the  tidal  oscillations  of  the  sea.  have  been  Two,?lV!!!1! 
carried  out  in  two  different  ways,  which  may 
be  called  the  "  synthetic  "  and  the  "  analytic/' 

The  semi-diurnal  rise  and  fall  of  tide  with  the 
alternation  of  spring  and  neap  would  naturally 
Rugjtest  to  the  investigator  to  make  his  formula 
conform  to  the  apparent  simplicity  of  the  phe- 
nomenon. He  would  seek  to  represent  the  height  of  water 
by  either  one  or  two  periodic  functions  with  a  variable 
amplitude ;  such  a  representation  is  the  aim  of  the  synthetic 
method.  That  method  has  been  followed  by  all  the  great 
investigators  of  the  past, — Newton,  Bernoulli,  Uacliann. 
T.iplncc,  Lubbock,  Whewell,  Airy.  Since  at  European  porn 
the  two  tides  which  follow  one  another  on  any  one  day  are 
nearly  equal,  or.  in  other  words,  there  is  scarcely  a  sensible 
diurnal  tide,  these  investigators  bestowed  comparatively 
little  attention  to  the  diurnal  tides.  If  these  are  neglected, 
the  synthetic  method  is  simple,  for  a  single  function  isf- 
flces  to  represent  the  tide.  In  non-European  ports,  hew- 
ever,  the  diurnal  tide  is  sometimes  so  large  as  to  mask  th* 
semi-diurnal,  and  to  make  only  a  single  instead  of  adouW* 
high  water  in  twenty-four  hours.  To  represent  this  diur- 
nal tide  in  the  syntbetio  method  we  are  compelled  to  intro- 
duce at  least  ono  more  function.  There  should  also  be  s 
third  function  representing  the  tides  of  long  period;  bat 
nntil  the  last  few  years  these  tides  have  acarcely  been  con- 
sidered, and  therefore  we  shall  have  little  to  say  of  then 
in  explaining  the  syntbetio  method.  The  ex- 
pression  for  the  tide-generating  forces  due  to  ru£l 
either  sun  or  moon  consists  of  three  terms,  in-  0l  tl(]ck 
volving  the  declinittions  and  hour-auglee  of  the 
planet.  One  of  these  tfrms  for  each  goes  through  it*  r»-ricJ 
approximately  twice  a  day,  a  second  once  a  day,  and  the 
third  varies  slowly  ({  7).  The  mathematical  basis  of  tbe 
synthetic  method  consists  of  a  synthesis  of  the  mathemat- 
ical formulas.  The  semi-diurnal  term  for  the  moon  is  fu>rd 
with  that  for  the  sun,  and  the  same  process  is  carried  out 
for  the  diurnal  and  slowly  varying  terms.  A  maws  of  tidal 
observation  at  a  place  where  the  diurnal  tide  is  small,  eves 
if,  as  in  all  the  older  observations,  it  consists  merely  of 
heights  and  times  of  high  and  low  water,  soon  show 
that  tbe  fusion  of  two  simple  harmonic  or  periodic  func- 
tions is  insufficient  to  represent  the  state  of  tide ;  snd  Ike 
height  and  time  of  high  water  are  found  to  need  correr 
tions  for  the  variations  of  declination,  of  motion  ia  right 
'  ascension,  and  of  the  parallaxes  of  both  bodies. 

But  when  continuous  tide-gauges  were  set  up  Car 
extended  data  tliau  those  of  the  older  observations  b 
accessible  to  the  investigator,  and  more  and  more  correctinw 
Were  found  to  be  expedient  to  adapt  the  formula-  to  the 
facts.  A  systematic  method  of  utilising  all  the  data  t>ecam( 
also  a  desideratum.  This  state  of  matters  led 
Sir  W.  Thomson  to  suggest  the  analytic 
method.1  It  is  true  thst  the  dynamical  foun- 
dations of  that  method  have  always  lain  below  tbe  tvrfoe 
of  the  synthetic  method,  and  have  constantly  been  ap- 
pealed to  for  the  theoretical  determination  of  correction*; 
nevertheless,  we  must  regard  the  explicit  adoption  oi  the 
analytic  method  as  a  great  advance.  In  this  method  •* 
conceive  the  tidal  forces  or  potential  due  to  each  disterUnt 
body  to  be  developed  Into  a  series  of  terms  each  eon»W'B* 
of  a  constant  (determined  by  the  elements  of  the  plu>ft* 
orbit  and  the  obliquity  of  tbe  ecliptic)  multiplied  by  sens- 

»  Airy,  snd  after  him  Chasallon.  appear  to  have  been 
the  rtr»t  tn  a  kind  of  harmonic  analy«ls  for  reducing  lidaJ  c- 
servatlons ;  but.  as  Airy  did  not  emancipate  hinwlf  from  vt 
use  of  hour-angles,  declinations,  etc.,  his  work  ©an  h^ll  '* 
c«n»Mererl  as  an  example  of  the  analytic  methnrt  neehn-Tl** 
and  Wave*,"  and  Half*  da  Maria,  1'arla. 
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lie  function  of  the  time.  Thus  in  place  of  the 
i  of  the  synthetic  method  for  the  three  classes  of  tides 
we  have  »n  Indefinitely  long  series  of  terms  for  each  of  the 
three  classes.  The  Iom  of  simplicity  in  the  expression  for 
the  forces  is  f*r  more  than  counterbalanced  by  the  gain  of 
facility  for  the  discussion  of  the  oscillations  of  the  water. 
Tnu  facility  arise*  from  the  great  dynamical  principle  of 
forced  oscillation*,  which  we  have  explained  in  the  histor- 
ical ikrtcb.  Applying  thia  principle,  we  see  that  each  in 
Urm  of  the  harmonic  d< 


dividual  Urm  of  the  harmonic  development  of  the  tide- 
jenrmtint;  forcee  corresponds  to  au  oecillation  of  the  wt 
of  the  same  period,  bat  the  amplitude  and  phase  of  that 


id  on  a  network  of  causes  of  almost 
The  analytic  method,  then, 
rf?rwento  the  tide  at  any  port  by  a  series  of  simple  har- 
mooie  terms  whose  period  is  determined  from  theoretical 
but  whose  amplitude  and  phase  are  found 
Fortuuately  the  series  representing  the 
rapidity  to  permit  us 
of  harmonic  terms  in 


Now  it  seems  likely  that  the  corrections  which  have  bocn 
ipplied  in  the  use  of  thesynthetic  method  might  have  been 
clothed  io  a  more  satisfactory  and  succinct  mathematical 
form  had  investigators  first  carried  out  the  harmonic  devel- 
opment. In  thia  article  we  shall  therefore  invert  hiatory  and 
m»  back  on  the  synthetic  method  from  the  analytic,  and 
iii»ll  abow  how  the  formal*  of  correction  stated  in  harmonic 
Is-njroage  may  be  made  com  parable  with  them  in  synthetic 
Fiujna  of  language.  One  explanation  is  expedient  before 
u-.-nu  aS«ot-  proceeding  with  the  harmonic  development. 
«l  by  mouon  There  are  certain  terms  in  the  tide-generating 
ff  noon's  forces  of  the  moon,  depending  on  the  longitude 
aodc-  of  the  moon's  nodes,  which  complete  their  rev- 
olution in  18.6  years.  Now  it  has  been  found  practically 
convenient,  in  the  application  of  the  harmonic  method,  to 
follow  the  synthetic  plan  to  the  extent  of  classifying  to- 
other terms  whose  speed  differs  only  io  couseqnenoe  of  the 
movement  of  the  moon's  node,  and  at  the  same  time  to  con- 
ceive that  there  la  a  small  variability  in  the  intensity  of 
the  generating  forces. 

?  93    n^tavr  />*i t\ — n (  of  Juniilibrium  Tkrnrv  nf  Villa  in 
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Term*  of  tkt  Element*  of  the  Orbits. 

Within  the  limits  at  oar  disposal  we  cannot  do  more  than 
rqullbrium  ind»cate  lne  processes  to  be  followed  in  this 
tieory ;  ele-  development. 

ifau  or  or-     We  have  already  seen  in  (3)  that  the  expree- 
tia  muo-     sion  for  the  moon's  tide-generating  potential 
is 


Mi'-M»1  =  tr»cos2(x-r)  +  2pV  cos  2x 

+  f«eoaS(x  +  l) 
-2MiMj  =  the  same  with  sines  in  place  of 

cosines 

M»Ms  =  -p»ccos(x-2/)  +pq(p'-q')  cos  x 

-rpo»cos(x  +  a) 
M,M,  =  the  same  with 


(68). 


i  -  Its'  =  ,(jr*  -  4jiV  +  «*)  +  2pV  cos  a 
These  are  the  required  functions  of  M i,  Ms,  Mi. 

Now  let  c  be  the  moon's  meau  distance,  «  the  eccentricity 
of  the  moon's  orbit,  and  let 

T  ==  —  m  •••••••••••••  •••••••••(09). 


Then,  patting 
X  =  [^ 

we  have 


2e» 


'Mi.  Y  = 
L     r  J 


e(l 


Mi, 


2s»X«  +  Y»— 2Z« 

 _  ~  ...-(71). 


4.Pfnrw  t3**+ 

Corresponding  to  the  definition  of  a  simple  tide  given  in 
J  1,  the  expression  for  each  term  of  the  tide- 
generating  potential  ahould  consist  of  a  solid   Moon's  dis- 


tance and 
eceentricitT 
introduced. 


-toced. 


V  =  g>»:cos»«-i), 


»c<J  in  (lOt  that 


cos>»— i  =2fnMlMj  +  2 


p  —  i*  Mi*—  M,' 


+  24>MiMj 


2  2 
3f»  +  ,»_2{»  Mi*  +  Mi*  —  2Mj* 

a> 


where  Mi,  Mi,  Mj  are  the  direction 
ftrredtoaxes  fixed  in  the 
wth.  We  require  to  And 
the  functions  M.M.,  «M,» 
-Mr*),  etc,  of  the  moon's 
direction  cosines.'  Let  A, 
B.  C  (Fig.  2)  be  the  axes 
axed  in  the  earth,  C  being 
the  north  pole  and  AB  the 
equator;  let  X,  Y,  Z  be  a 
**ond  set  of  axes,  XY 
ins  the  plane 

orbit;  M  the  projection  of 
it-  moon  in  her  orbit;  I 


re- 


Fia.  2. 

—  ZC,  the  obliquity  of  the  lunar  orbit  to  the 
ritude  and  squalor ;  x  —  AX  —  BCY ;  I  —  MX,  the  moon's 
obliquity  of  longitude  in  her  orbit  measured  from  X,  the 
orbK  Intro-  intersection  of  the  equator  with  the  lunar  or- 
bit, hereafter  called  the  "  intersection."  Then 


Mi  —-  cos  /  cos  x  +  sin  I  sin  x  cos  1 
Mi  =  —  cos  I  sin  x  +  sin  1  cos  x  cos  / 
Mj  —    sin  (  sin  / 


Writing  for  brevity  p=oos  JI,  q  =  sin  1/ 


|  ...(66). 
....(67), 


i  harmonic,  multiplied  bv  a  simple  time- 
barnionic.  In  (71 )  f*in,  »>*({*  —  r),  etc.,  are  solid 
spherical  harmonics,  and  in  order  to  complete 
the  expression  for  V  it  is  necessary  to  develop  the  five 
functions  of  X,  Y,  Z  in  a  series  of  simple  time-harmonics. 
But  (71)  may  be  simplified  in  such  a  way  that  the  five 
functions  are  reduced  to  three.  The  axes  fixed  in  the 
earth  mav  be  taken,  as  in  J  7,  to  have  their  extremities  as 
follows :  the  axis  C  the  north  pole,  the  axis  B  90°  E.  of  A 
on  the  equator,  and  the  axis  A  on  the  equator  in  the  me- 
ridian of  the  place  of  observation.  Thus,  if  A  be  the  latitude 
of  that  place,  we  have 

(  =  cosX,  ,=0,  5= sin  X. 

Then,  writing  a 
ration,  (71) 

V  =  (|r)i)s»  OOB*  X<X*  -  Y»)  +  sin  2X  XZ 

+  Ki  —  ain»X)i(X»  +  Y«  —  2Z»)]  (71a). 

The  process  of  developing  the  three  functions  or  X,  Y,  Z 
consists  in  the  introduction  of  the  formula)  of 
elliptic  motion  into  (66)  and  (70),  thcfcubsequent  ™*^ner 
development  of  the  X-Y-Z  functions  in  a  aeries 
of  trigonometrical  terms,  and  the  rejection  of 
terms  which  appear  numerically  to  be  negligible.  The  term* 
depending  on  the  principal  lunar  inequalities— evection 
and  variation— are  also  introduced.  Finally,  the  three  X- 
Y-Z  functions  are  obtained  as  a  series  of  simple  time-bar- 
i  the  arguments  of  the  sines  and  cosines  linear 
the  earth's  rotation,  the  moon's  mean  motion, 
the  longitude  of  the  moon's  perigee.  The  next  step  is 
to  pass,  according  to  the  principle  of  forced  oscillations, 
the  potential  to  the  height  of  tide  generated  by  the 
corresponding  to  that  potential.  The  X-Y-Z  func- 
being  simple  time-harmonics,  the  principle  of  forced 
vibrations  allows  ns  to  conclude  that  the  forces  correspond- 
ing to  V  in  <71a)  will  generate  oscillations  in  the  ocean  of 
the  same  periods  and  types  as  the  terms  in  V,  but  of  un- 
known amplitudes  and  phases.  Now  let  P  —  f)',  XZ, 
i  (P-f  5' -22*)  be  three  functions  having  respectively 
similar  forms  to  those  of 

X»  — Y»       XZ  1  (X*  +  Y»—  2Z») 


and 


3 


1  For  farther  details  of  the  analyidn  of  this  section,  see  the 
;      "^Harmonic  Analrsla  etc,"  tor  1888  io  the  British  Aso- 


(1  — «*)*  (1  — «' 
but  differing  from  them  in  that  the  argument  of  each  of 
the  simple  time-harmonics  has  some  angle  Height  of  tide 
subtracted  from  it,  and  that  the  term  is  mul-  at  any  port, 
ti plied  by  a  numerical  factor.  Then,  if  g  bo 
gravity  and  h  the  height  of  tide  at  tbe  place  of  observation, 
we  most  have 

h=^tioos»x(P-8*)+sin2xXZ 

+  f(.-sin*A)i(X,  +B,-2Hf)]  

The  factor  ra*lg  may  be 
|^(")  'a,  where  M  is  the  earth's  i 
that,  if  the  equilibrium  theory  of  tides  were  fulfilled,  with 


•(72). 


It  has  been  no 
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of  high  tide 
of  tide  of 

lod. 


covering  the  whole  c*rth,  the  numerical  facto rt  Sn 
the  X-J9-2  functions  would  be  each  unity  and 
the  alterations  of  phaae  would  be  aero.  The 
terms  in  j(Xl  +  fi*  —  2Z1)  require  special 
consideration.  The  function  of  the  latitude 
being  J  —  sin**,  it  follows  that,  when  iu  the 
northern  hemisphere  it  is  high  water  north  of  a  certain 
critical  latitude,  it  is  low  water  on  the  opposite  side  of  that 
parallel;  and  the  same  is  true  of  the  southern  hemisphere. 
It  is  best  to  adopt  a  uniform  system  for  the  whole  earth, 
and  to  regard  high  tide  and  high  water  as  consentaneous 
in  the  equatorial  belt,  and  of  opposite  meanings  outside  of 
the  critical  latitudes.  Wo  here  conceive  the  function 
alwavs  to  be  written  4  — sin»  a,  so  that  outside  of  the  criti- 
cal  latitudes  high  tide  is  low  water.  We  may  in  continu- 
ing the  development  write  the  -\  D  H  functions  in  the 
form  appropriate  to  the  equilibrium  theory,  with  water 
covering  the  whole  earth  ;  for  the  actual  case  it  is  only  then 
necessary  to  multiply  by  the  reducing  factor,  and  to  sub- 
tract the  phase  alteration  «.  As  these  are  unknown  con- 
for  each  place,  they  would  only  occur  in  the  devel- 
as  symbols  of  quantities  to  be  deduced  from 
on.  It  will  be  understood,  therefore,  that  in  the 
following  schedules  the  "  argument "  is  that  part  of  the 
argument  which  is  derived  from  theory,  the  true  complete 
argument  being  the  "  argument "  — r,  where  *  is  derived 
from  observation. 

Up  to  this  point  we  have  supposed  the  moon's  longitude 
and  the  earth's  position  to  be  measured  from  the  intersec- 
tion; but  in  order  to  pass  to  the  ordinary  astronomical 
formulie  we  must  measure  the  longitude  and  the  earth's 
position  from  the  vernal  equinox.  Hence  we  determine 
the  longitude  and  right  ascension  of  the  intersection  in 
terms  of  the  longitude  of  the  moon's  node  and  the  inclina- 
tion of  the  lunar  orbit,  and  introduce  them  into  our 
formulas  for  the  X-0-.2  functions.  The  expressions  for 
the  functions  corresponding  to  solar  tides  may  be  written 
down  by  symmetry,  and  in  this  case  the  intersection  is 
actually  the  vernal  equinox. 

The  final  result  of  the  process  sketched  is  to  obtain  a 
series  of  terms  each  of  which  is  a  function  of 
Rxplana-  the  elements  of  the  moon's  or  sun's  orbit,  and  a 
function  of  the  terrestrial  latitude  of  the  place 
of  observation,  multiplied  by  the  cosine  of  an 
angle  which  increases  uniformly  with  the 
time.  We  shall  now  write  down  the  result  in  the  form  of 
a  schedule ;  but  we  must  first  state  the  notation  employed : 
e,  e,  =  eccentricities  of  lunar  and  solar  orbits;  /,<■»  =  ob- 
liquities of  equator  to  lunar  orbit  and  ecliptic. ;  p,  ;>,  =  longi-  1 
tudes  of  lunar  and  solar 
mente  of  p,  p, ;  1,  k 
«,  *  =  hourly  incren 

reduced  to  angle;  y  —  »=15°per  hour;  a  =  latitude  of 
place  of  observation ;  (,  »  =  longitude  in  lunar  orbit,  and 
SLA.  of  the  intersection ;  N = longitude  of  moon's  node ;  i  = 
.  inclination  of  lunar  orbit.  The  speed  of  any 
tide  is  defined  as  the  rate  of  increase  of  its 
and  is  expressible,  therefore,  as  a 
1  0,  #,  w;  for  we  may  neglect  w,  as  being 


cienta  are  absolute  constants.  The  eccentricity  of  the  1 
orbit  is  so  small  that  the  elliptic  tides  may  be  omitted, 
except  the  larger  elliptic  semi-diurnal  tide.  In  order  that 
the  comparison  of  the  importance  of  the  solar  tides  with 
the  lunar  may  be  complete,  the  same  universal 

3s»  /  a\  ' 

coefficient        -1  a  is  retained,  and  the  special  coefficient 


for  each  term  is 


to  involve  the  factor  -'.  Here  1 


With 


as  ^  v  m  being  the  sun's  m 

-  =  8T5.  -'=* 
a*  r 

To  write  down  any  term,  take  the  universal  coefficient, 
the  general  coefficient  for  the  class  of  tides, 
the  special  coefficient,  and  multiply  by  the  Node  of 
cosine  of  the  argument.  The  result,  taken  ^^j^ 
with  the  positive  sign,  is  a  term  in  the  equilib-  explained. 
Hum  tide,  with  water  covering  the  whole  earth. 
The  transition  to  the  actual  case  by  the  introduction  of  a 
factor  and  a  delay  of  phase  (to  be  derived  from  observation) 
has  been  already  explained.  The  sum  of  all  the  terms  is  the 
for  the  height  of  tide  h. 


[A,l.]-Univcraal 


-11(f)'' 


N  ra- 


tion Of 

schedules 


lunar  oron  ana  ecliptic. ;  p,  p,  =  tongi- 
■olar  perigees ;  w,  *r,  =  hourly  incre- 
:  moon's  and  sun's  mean  longitudes ; 
nts  of  *,  k  ;  t  =  local  mean  solar  time 


The  following  schedules,  then,  give  h  the  height  of  tide. 
The  arrangement  is  as  follows :    First,  there  is  a  universal 

coefficient  o^|-y  °.  which  multiplies  every  term  of  all 

the  schedules.   Secondly,  there  are  general  coefficients, 
for  each  schedule,  vis.,  cos*X  for  the  serai-diurnal 
j  sin  2*  for  the  diurnal,  and  4  —  |  sin  'a  for  the  terras 
of  long  period.   In  each  schedule  the  third  column,  headed 
cient,"  gives  the  functions  of  /  and  e  (and  in  two 
Jso  of  y  ■    In  the  fourth  column  is  given  the  mean 

 ai-range  of  the  corresponding  term  in  numbers,  which 

is  approximately  the  value  of  the  coefficient  in  the  first 
column  when  /=«:  but  we  pass  over  the  explanation  of 
the  mode  of  computing  the  values.  The  fifth  column  con- 
tains arguments,  linear  functions  of  t,  k.  »,  p,  r,  f .  In  [A,  i.] 
2j_|-2(4 — r)  and  in  [A,  il.]  i+(A  —  »)  are  common  to  all 
the  arguments.  The  arguments  are  grouped  in  a  manner 
convenient  for  subsequent  computation.  Lastly,  the  sixth 
is  a  column  of  speeds,  being  the  hourly  increase  of  the 
arguments  in  the  preceding  column,  estimated  in  degrees 
per  hour.  It  has  been  found  practically  convenient  to 
denote  each  of  these  partial  tides  by  an  initial  letter,  arbi- 
trarily chosen.  In  the  first  column  we  give  a  descriptive 
name  for  the  tide,  and  in  the  second  the  arbitrarily  chosen 
initial.  In  some  cases  no  initial  has  been  chosen,  and  here 
we  indicate  the  tide  by  the  analytical  expression  for  its 
speed,  or  hourlv  increase  of  argument. 

The  schedule  for  the  solar  tides  is  drawn  np  in  precisely 
the  same  manner,  the  only  difference  being  that  the  coeffl- 
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[A,  il.]— Diurnal  Tides;  General 


-sin2X. 
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00 
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(l-tet^nroos*,! 


•.lsiD/oo*H7x 

»'{l+l«-»(p-<)} 

fetainJfeotf 


Is] 


O081J 
18116 


.01848 
.01488 


.00487 


Speed  is 
Argument  Deer*** 
l-f(A-r).       perm,  a 


-J(^)+l« 


SiSPa&CTlU 
=itan(^) 


]3.»4XflMr 

lsjanoif 


+4» 


.OMIT* 


1  Fused  with  2y  —  »  +  sr 

t  m  ts  the  ratio  of  the  moon  s  mean  motion  to  the  sun  a 

•  In  these  three  entries  the  lower  number  gives  the  value  wnes 
the  coefficient*  of  the  evectlon  and  variation  have  their  roll 
values  as  derived  from  lunar  theory. 

•  Indicated  by  2M3  as  a  compound  Ode  (see  below,  1 34). 

»  A  fusion  of  y—  o  ±  *,  of  which  the  latter  is  the  tide  naci« 

•  The  upper  number  Is  the  mean  value  of  the  coefficient  of  IM 
tide  v  ~  *  —  «r  ;  the  lower  applies  to  the  tide  Mi.  compounded 
from  the  tides  y  —  <r  —  tr  and  y —  »  + w.  . 

»  The  lower  number  gives  the  value  when  the  cocfflcletitt  11 
the  evectlon  have  their  full  value  as  derived  from  lunar  toeofj 
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[A,  iiL] — Long  Period  Tides ;  General  Coefficient  i  —  }  sin'X. 


j  i 


•  l«»)J{l-^n«/)  ,25224' 
3«.4(l-|.i«i>ri  |0413« 

V~Ki-|rf»">  S1 


00*29 
O06S1 

07827 


Sperd  in 
D«gT»«< 
per  to.  ft. 
Hour. 


part  is -V,  the,  ,9*|  P*r 
long  uf  nodo  *n0ll[u 


.01516  (•?)t*(»4) 


0.M437470 
0.4718211" 


1.6424077°  I 


[B.] — Schedule  of  Solar  Tide*. 
Solar  tides;  Universal  Coefficient  -  3  */a 


2m 


D«criptiT«l  | 
.Xun..  - 


Coefflctent. 


n 


Argu- 
ment. 


SimmhI  in 
Degrees 
per  m.t. 
Hour. 


[i-]— Semi-diurnal  Tides;  General  Coefficient =coe'?- 

LDni«3i»r  I 

^l+la/MstaA. 


(*>l»r  por 
BOB). 
Urfer  et 

Uptic 


.21137 
.01823 
.01243 


21 
2I+2A 
2t-{h-p,) 


30.0000000" 
80.0821372° 
29.9689314° 


(iL]— Diurnal  Tides;  General  Coefficients  sin  V 

Solar  diur-  „  t. 

-y'(l-|«.r;imi»»oo^-  .0877S  f-A+««  14.KU*9314< 

'<(l+J«,*)J«ln«co.»  .08407  <  |  »-ilr 


ML 
I.oni-«uJ«r 


[iiL]— Long  Period  Tides;  General  Coefficient^  i-Ssin'  ?.. 
\  W       l'(l-|.,t)ldnV,    ,  03643|      2ft      I  0i0ttl872° 


From  the  fourth  columns  we  see  that  the  coefficients  in 
descending  order  of  magnitude  are  Mi.  KI 
(both  combined),  fib,  O,  Ki  (lunar),  N,  P,  Ki 
(solar),  Ki  (both  combined),  Kt  (lunar),  Mf, 
Q.  Mm,  K,  (solar),  Ssa,  K  Mi,  J,  L.  T.  2N,  £  CO 
*  -  T  -  3»  -  tr  +  2,,  y  -  4a  +  2sr, ,  -  2,  +  tr,  2(«r  - 
ti, ». 

The  tides  depending  on  the  fourth  power  of  the  moon's 

parallax  arise  from  the  potential  V=»  *  r*  (|  cos** — |  cos  s). 

They  give  rise  to  a  small  diurnal  tide  Mi,  and  to  a  small 
W-dlurual  tide  Mj;  but  we  shall  not  give  the  analytical 
development. 

\  24.  Meteorological  Tides,  Cher-Tide*,  and  Compound  Tide*. 
All  tides  whose  period  is  an  exact  multiple  or  submultiple 

Mm*™.  of  a  me*"  aoUr  day-  or  of  *  tropical  year,  are 
4^1  affeeted  by  meteorological  conditions.  Thus  all 
SE         the  tides  °f  the  principal  solar  astronomical 

w  9!!i!" s>  with  1peeda  Y  -  "< 2iy  ~  - 

«e.,sre  subject  to  more  or  less  meteorological  perturbation 
An liana]  Inequality  in  the  diurnal  meteorological  tide  S> 
"ill  also  give  rise  to  a  tide  y  -  2n,  and  this  will  be  fused 
with  and  indistinguishable  from  the  astronomical  P ;  it  will 
wo  rive  rise  to  a  tide  with  speed  y,  which  will  be  india- 
t  uiruwhable  from  the  astronomical  part  of  Ki.  Similarlv 
tlieMtrooomical  tide  K,  may  be  perturbed  by  asemi-annual 
inequality  in  the  semi-diurnal  astronomical  tide  of  speed 
*r-  ■).  Although  the  diurnal  elliptic  tide  S,  or  y  —  , 
*od  the  semi-annual  and  annual  tides  of  speeds  2n  and  «  are 
»H  probably  quite  insensible  as  arising  from  astronomical 
'swes,  yet  they  have  been  found  of  sufficient  importance 
•o  be  considered.  The  annual  and  semi-annual  tides  are 
or  enormous  importance  in  some  rivers,  representing  in  fact 
the  yearly  flooding  in  the  rainy  season.   In  the  reduction 

i  .i^?  m~n  T*h>*  of  this  coefficient  Is  \(\  + 
I  •in'")- .25,  and  the  variable  - 
M  J ' «■  <  »in  »  cos  m  cos  JV  -  —  .„ 

MiJuS  ,T  ot  lhe**  two  numbers  gives  the  value  when  the 
r^mcienu  In  the  evection  and  variation  have  their  full  values 


of  these  tides  the  arguments  of  the  S  series  are  f,  2t,  31,  etc^ 
and  of  the  annual,  semi-annual,  ter-annual  tides  A,  2A,  3A. 
As  far  as  can  be  foreseen,  the  magnitudes  of  these  tides  are 
constant  from  year  to  year. 

We  have  in  f  21  considered  the  dynamical  theory  of  oyer* 
tides.  The  only  tides  of  this  kind  in  which  it 
has  hitherto  been  thought  necessary  to  re  pre-  Over- 
sent  the  change  of  form  in  shallow  water  belong  tides, 
to  the  principal  lunar  and  principal  solar  series. 
Thus,  besides  the  fundamental  astronomical  tides  Mi  and 
Si,  the  over-tides  M«,  Ms,  Ms,  and  8t,  S«  have  been  deduced 
by  harmonic  analysis.  The  height  of  the  fundamental  tide 
Mi  varies  from  year  to  year,  according  to  the  variation  in 
the  obliquity  of  the  lunar  orbit,  and  this  variability  is  rep- 
resented by  the  coefficient  cos*  II.  It  is  probable  that  the 
variability  of  Mv  Ms,  Ms  will  be  represented  by  the  square, 
csbe,  and  fourth  power  of  that  coefficient,  and  theory  (g  21) 
indicates  that  we  should  make  the  argument  of  the  over- 
tide  a  multiple  of  the  argument  of  the  fundamental,  with 
a  constant  subtracted. 

Compound  tides  have  been  also  considered  dynamically 
in  (  21.  By  combining  the  speeds  of  the  im- 
portant tides,  it  will  be  found  that  there  is  in  Compound 
many  cases  a  compound  tide  which  has  itself  a  tides, 
speed  identical  with  that  of  an  astronomical  or 
meteorological  tide.  We  thus  find  that  the  tides  O,  Ki,  Mm, 
P,  Mi,  Mf,  Q,  Mi,  L  are  liable  to  perturbation  in  shallow 
water.  If  either  or  both  the  component  tides  are  of  lunar 
origin,  the  height  of  the  compound  tide  will  change  from 
year  to  year,  and  will  probably  vary  proportionally  to  the 
product  of  the  coefficients  of  the  component  tides.  For  the 
purpose  of  properly  reducing  the  numerical  value  of  the 
compound  tides,  we  require  not  merely  the  speed,  but  also 
the  argument.  The  following  schedule  gives  the  adopted 
initials,  argument,  and  speed  of  the  principal  compound 
tides.  The  coefficients  are  the  products  of  those  of  the  two 
tides  to  be  compounded. 


[C.]— Schedule  of 


Initials. 

Arguments 
Combined. 

Speed. 

Speed  in  Degrees 
f«*r  m. !..  Hour. 

MK 

Mi  +  Ki 
M*  — O 

3y-2» 

44.0251728° 

M8 

Mi  +  Si 

4y  —  2<r  —  2<r 

58  9841042° 

MSf 

8i-M, 

2*  —  2n 

1.015S95B0 

2MK 

Mi  +  O 
M«  — Ki 

3y— 40 

42.9271398° 

8,  +  K, 

3y— 2t 

45.0410686° 

MN 

Mi  +  N 

4y — &r  +  v 

57.4238338° 

■  *  • 

8,  fO 

3y  — 2«r  — 2>i 

43.9430356° 

8i  —  O 

y  +  2*— 2»» 

16.0569644° 

28M 

8» —  Mi 

2y  +  2»- 4o 

31.0158958° 

... 

M,+8« 

fly  —  2»  —  4o 

88.9841042° 

2MS 

M4  — S, 

2y  —  4<r  +  2i 

27.9682084° 

•  •• 

M*  +  S, 

fly_4c  —  2-t 

87.9682084° 

Is  J(l  +MM1-I 
approximately  - 


\  25.  0%  the  Form  of  Presentation  of  Ee*ult*  of  Tidal  Observation*. 

Supposing  n  to  be  the  speed  of  any  tide  in  degrees  per 
mean  solar  hour,  and  I  to  be  mean  solar  time 
elapsing  since  0*  of  the  first  day  of  (say)  a  Immediate 
year  of  continuous  observation,  then  the  im-  harmonic 
mediate  result  of  harmonic  analysis  is  to  ob-  analysis, 
tain  A  and  B,  two  heights  (estimated  in  feet 
and  tenths)  such  that  the  height  of  this  tide  at  the  time  f 
is  given  by  A  cos  ni -4- B  sin  at.  If  we  put  R= )/  (A*4-B*) 
and  tan  s  =  B/  A,  then  the  tide  is  represented  by 

Bcos  (*!  —  ?). 

In  this  form  R  is  the  semi-range  of  the  tide  in  British  feet, 
and  ?  is  an  angle  such  that  s/a  iB  the  time  elapsing  after  0* 
of  the  first  day  until  it  is  high  water  of  this  particular  tide. 
It  is  obvious  that  -  may  have  any  value  from  0°  to  360°, 
and  that  the  results  of  the  analysis  of  successive  years  of 
observation  will  not  be  comparable  with  one  another  when 
presented  in  this  form. 

But  let  us  suppose  that  the  results  of  the  aualysis  are 
'  in  a  number  of  terms  of  the  form 


fHcos(K-f  «-*), 

where  V  is  a  linear  function  of  the  moon's  and  sun's  mean 
longitudes,  the  mean  longitude  of  the  moon's 
and  sun's  Deriitees.  and  the  local  mean  solar  3 


time  at  the  place  of 


tidal  con- 


angle  at  15°  per  hour.  V  increases  uniformly 
with  the  time,  and  its  rate  of  increase  per  meai 
is  the  n  of  the  first  method,  and  is  called  the  i 


tide.    It  is 


that* 
the  node  of  the 


speed  of  the 
for  a  certain  function  of 
orbit  at  an  epoch 
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half  a  ye*r  later  than  0*  of  the  first  day.  Strictly  *  peaking, 
m  should  be  taken  aa  the  same  function  of  the  longitude  of 
the  moon's  node,  varying  aa  the  node  moves ;  but,  aa  the 
variation  ia  bat  small  in  the  course  of  a  year,  «  may  be 
trnet-ed  aa  a  oonatant  and  put  equal  to  an  average  value  for 
the  vear,  which  average  value  is  taken  aa  the  true  value  of 
a  at  exactly  mid  year.  Together  P-f-«  constitute  that 
function  which  has  been  tabulated  aa  the  "argument "  in 
the  schedules  of  $  23.  Sinoe  P-j-aare  together  the  whole 
argument  according  to  the  equilibrium  theory  of  tides, 
with  sea  covering  the  whole  earth,  it  follows  that*/ n  is  the 
lagging  of  the  tide  which  ariaea  from  kinetic  action,  friction 
of  the  water,  imperfect  elasticity  of  the  earth,  and  the  dis- 
tribution of  land.  It  ia  supposed  that  H  ia  the  mean  value 
in  British  feet  of  the  semi-range  of  the  particular  tide  in 
question ;  f  is  a  numerical  factor  of  augmentation  or  dimi- 
nution, due  to  the  variability  of  the  obliquity  of  the  Inner 
orbit.  The  value  of  f  is  the  ratio  of  the  "  coefficient"  in  the 
third  column  of  the  preceding  schedules  to  the  mean  value 
of  the  same  term.  For  example,  for  all  the  solar  tides  f  is 
unity,  and  for  the  principal  lunar  tide  Ms  it  ia  equal  to 
coa4i /-»-«os'Ju  oos*y»;  for  the  mean  valne  of  this  term  bat 
a  coefficient  coa'J"  cotfSt,  It  ia  obvious,  then,  that,  if  the 
tidal  observations  are  consistent  from  year  to  year,  H  and  « 
should  come  out  the  same  from  each  year's  reductions.  It 
is  only  when  the  results  are  presented  in  such  a  form  aa  this 
that  it  will  be  possible  to  judge  whether  the  harmonic 
aualyaia  ia  yielding  satisfactory  results.  This  mode  of  giv- 
ing the  tidal  results  is  also  essential  for  the  use  of  a  tide- 
predicting  machine  l see  £  38). 

We  must  now  show  how  to  determine  H  and  *  from  R 
and  C.  It  la  clear  that  H  =  R /  f ,  and  the  determination  of 
f  from  the  schedules  depends  on  the  evaluation  of  the  mean 
value  of  each  of  the  terras  in  the  schedules,  into  which  we 
•hall  not  enter.  If  P»  be  the  value  of  P  at  0»  of  the  first 
day,  then  clearly 

so  that  ««>-f-  F s-j-e. 

Thus  the  rale  for  the  determination  of  «  ia:  Add  to  Out 
raUi*  of  {  Of  tains  of  tk#  argunumii  atfroflSt  fir*  day. 

The  results  of  harmonio  analysis  are  usually  tabulated 
Tidal  eon-  DT  rfTiD£  H-  *  under  the  initial  letter  of  each 
Ttfntf  tide ;  the  results  are  thus  comparable  from  year 

For  the  purpose  of  using  the  tide- 
the  process  of  determining  H  and  « 
i  simply  to  be  reversed,  with  the  difference 
that  the  instant  of  time  to  which  to  refer  the  argument  Is 
0*  of  the  first  day  of  the  new  year,  end  we  must  take  note 
of  the  different  value  of  h  and  f  for  the  new  year.  Tables » 
nave  been  computed  for  f  and  a  for  all  longitudes  of  the 
moon's  node  and  for  each  kind  of  tide,  and  the  mean  lon- 
gitudes of  moon,  snn,  and  lunar  perigee  may  be  extracted 
from  any  epheraeris.  Thus  when  the  mean  semi-rango  H 
and  retardation  «  of  any  tide  are  known  its  height  may  be 
computed  for  any  instant.  The  mm  of  the  heights  for  all 
the  principal  tidea  of  course  gives  the  actual  height  of  water, 

}  28.  Nmerioal  Harmonic  Ano/ytu  for  7Vi«  of  Skori  Period. 
tide-gauge  (described  below,  J  36]  furnishes  us  with 
a  continuous  graphical  record  of  the  height  of 
'  the  water  above  some  known  datum  mark  for 
every  instant  of  time.  The  first  operation  per- 
formed ou  the  tidal  record  is  the  measurement 
in  feet  and  decimals  of  the  height  of  water  above  the  datum 
at  every  mean  solar  hour.  The  period  chosen  for  analysis 
is  about  one  year  and  the  first  measurement  corresponds 
to  noon. 

If  T  be  the  period  of  any  one  of  the  diurnal  tides,  or  the 
double  period  of  any  one  of  the  semi-diurnal  tides,  it  ap- 

Sroxitnatca  more  or  !ww  nearly  to  24  ma.  hours,  and,  if  we 
ivide  it  into  twenty-four  equal  parts,  we  may  speak  of  each 
as  s  T-hour.  We  snail  for  brevity  refer  to  mean  solar  time 
as  8-time.  Suppose,  now,  that  we  have  two  clocks,  each 
marked  with  360°,  or  24  hours,  and  that  the  band  of  the 
goes  round  once  in  24  8- hours,  and  that  of 
or  T-clock,  goes  round  once  In  twenty-four  T- 
bours,  and  suppose  that  the  two  clocks  are  started  at  0°  or 
<*  at  noon  of  the  initial  day.  For  the  sake  of  distinctness, 
let  us  imagine  that  a  T-hour  is  longer  than  an  S-hour.so 
keT-c 


I  time  is  always  to  be  specified  as  an  integral  number  of  been. 
I  Commencing  with  0*  of  the  first  day,  we  begin  counting  0, 
1 1,  2.  etc,  as  the  T-hand  comes  up  to  its  hour-marks.  But, 
as  the  8-hsnd  gains  on  the  T-hand,  there  will  come  a  time 
when,  the  T-hand  being  exactly  at  the  p  hour-mark,  the  9- 
|  hand  is  nearly  as  far  as  p  -f-  i.    When,  however,  the  T-h»n4 
I  has  advanced  to  thep-f-1  hour-mark,  the  8-hand  will  bet 
I  little  beyond  p-f- 1 4-*,— that  is  to  say,  a  little  less  than 
half  an  hour  before  p+2.  Counting,  then,  in  T-time  by 
reference  to  8-time,  we  Jump  from  p  to  p-f  2.  The  eoont- 

for  a  number  of  hours  nearlv 


ing  will  go  ou  continuously  for  a  number  of  hours  nearlv 
equal  to  2p.  and  then  another  number  will  be  dropped,  and 
so  on  throughout  the  whole  year.    If  it  had  been  the  T- 


Method  U 
anal  yds. 


it  faster  than  the  B-hand,  it  is 
one  number  would  be 
stead  of  one  being  dropped, 
process  aa  a  "  change." 

Now,  If  we  have  a  sheet  marked  for  entry  of 
water  according  to  T-hours  from  resnlla  meas- 
ured at  S- hours,  we  must  enter  the  H- measure- 
ments continuously  up  to  p,  and  we  then  come 
to  a  change ;  dropping  one  of  the  8  series,  we  go  on  again 
continuously  until  another  change,  wheo  another  is 
dropped ;  and  so  on.  Since  a  change  occurs  at  the  time 
when  a  T-hour  falls  almost  exactly  half-way  between  two 
8-hours,  it  will  be  more  accurate  at  a  change  to  insert  the 
two  S-entriee  which  fall  on  each  side  of  the  truth.  If  this 
be  done  the  whole  of  the  S-aeries  of  measurements  is 
entered  on  tbe  T-sheet.  Similarly,  if  it  be  the  T-hand 
which  goes  faster  than  the  S-hand,  we  may  leave  a  gsp  in 
tbe  T  series  instead  of  duplicating  an  entry.  For  ths 
analysis  of  the  T-tide  there  is  therefore  prepared  a  sheet 
arranged  in  rows  and  columns  ;  each  row  corresponds  to  oo« 
T-day,  and  the  columns  are  marked  0*,  . . .  23* ;  the  (fi 
may  be  called  T-noona.  A  dot  is  put  in  each  space  for  entry, 
and  where  there  is  a  change  two  dots  are  put  if  there  is  to 
be  a  double  entry,  and  a  bar  if  there  is  to  be  no  «n*n ' 
The  numbers  entered  in  each  column  are 


slants.         ^Q0  -^n«  1 

predicting  machine  t 
from  R  and  i  has  simj 


of  tide 
curves. 


for  sur- 
mtottnf 

(acton. 


.  the  T-elock  goes  slower  than  tbe  8-clock.  The  meas- 
urements of  the  tide  curve  give  us  the  height  of  water 
exactly  at  each  S-hour;  and  it  is  required  from  these  data 
to  determine  the  height  of  water  at  each  T-honr.  For  this 
end  we  are,  in  fact,  instructed  to  count  T-time,  but  are  only 
allowed  to  do  so  by  reference,  to  S-tiiuc,  and,  moreover,  the 

1  See,  for  example,  a  collection  of  results  by  Balrdaud  Darwin, 
Proc.  Soy.  Hot..  No.  239,  1885. 
•  Kmart  on.  Htmmnmir  i«aJ,<«j  to  Brit.  Am*..  IMS,  and  more  ex- 


divided,  each  by  the  proper  division  for  in 
column,  and  thus  tbe  mean  value  for  that  column  is  ob- 
tained. In  this  way  24  numbers  are  found  which  give  the 
mean  height  of  water  at  each  of  the  24  special  bouts.  It 
is  obvions  that  if  this  process  were  continued  overs  very 
long  time  we  should  in  the  end  extract  tbe  tide  oDder 
analysis  from  amongst  all  tbe  others;  bat,  as  the  process 
only  extends  over  about  a  year,  the  elimination  of  the  others 
is  not  quite  complete.  Tbe  elimination  of  tbe  effects  of  the 
other  tides  maybe  improved  by  choosing  the  period  for 
analysis  not  exactly  equal  to  one  year. 

Let  us  now  return  to  our  general  notation,  and  consider 
the  2-i  mean  values,  each  pertaining  to  tbe  24  T-hours.  We 
suppose  that  all  the  tides  except  the  T-tide  are  adequately 
eliminated,  and,  in  fact,  a  computation  of  the  necessary  cor- 
rections for  the  absence  of  complete  elimination,  which  if 
]  given  in  the  5PM* (  Report  to  the  British  Association  In  1672, 
shows  that  this  is  the  case.  It  is  obvious  that  any  one  of 
,  the  24  values  does  not  give  the  true  height  of 
I  the  T-tide  at  that  T-hour,  hot  gives  the  average 
height  of  the  water,  as  due  to  the  T-tide,  esti- 
mated over  half  a  T-bour  before  and  half  a  T- 
hour  after  that  boor.  A  consideration  of  this 
point  shows  that  certain  augmenting  factors,  differinr 
slightly  from  unity,  roust  be  applied.  In  the  reduction  of 
the  S-series  of  tides,  the  numbers  treated  are  the  actual 
heights  of  the  water  exactly  at  the  8-hours,  and  therefore 
no  augmenting  factor  ia  requisite. 

We  must  now  explain  how  tbe  harmonic  analysis,  which 
the  use  of  these  factors  presupposes,  is  carried  out. 

If  (  denotes  T-time  expr 
express  the  height  h, 
above  explained,  by  the  formula 

h  =  A. + At  cos  at -f Bi  sin  at  +  A »  cos  Sal  -f  B,  sin  2m  + . . . , 

where  f  is  0, 1. 2, ...  23.  Then,  if  X  denotes  summation  of 
the  series  of  24  terms  found  by  attributing  to  t  its  24  valoex, 
it  is  obvious  that 

Ao  =  yV  Eh ;  Ai  =  y'j  ihcos  si  ;  Bi  s=  fyZbsin  ni ; 
Ai  — ^  zhoos  2al;  Bt  =  rV£bsin  2wf;  etc.,  etc. 
Since  a  is  15°  and  I  is  an  integer,  it  follows  that  all  the 
'  cosines  and  sines  involved  in  these  series  are  AB*)Tsi» 
equal  to  one  of  the  following,  vis-,  0,  ±  sin  15°, 
±  sin  30°,  ±  sin  45°,  ±  sin  80°,  ±  sin  75°,  ±1.   It  is  foond 
convenient  to  denote  these  sines  by  0,  ± 81,  ± St,  ± S),  ± 8» 
±Ss.±l.    Tbe  multiplication  of  the  24  h's  by  the  variow 
S's  and  the  subsequent  additions  may  be  arranged  in  a  very 
neat  tabular  form,  like  that  given  In  the  Report  to  ti» 
b  Association  in  1883.   The  A'a  and  B*s  having  been 


jrnsuppoees,  is  carried  out. 
pressed  in  T-hours,  and  «  is  15*  w» 
is  given  by  tbe  averaging  proeesi 


Rritiah 
thus  deduced,  we  have  B 

•  A  sample  page.  Uvea  la 


V(A«  +  B*).  B 
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by  the  augmenting  factor.  We  thai  bare  the 
uftnented  K.  Next  the  angle  whoee  tangent  I*  B/A  give* 
t  The  addition  to  {  of  the  appropriate  Vt  -f-  u  gives  *,  and 
the  multiplication  of  R  by  the  appropriate  1/f  give*  H.  The 
reaction  it  then  complete.  An  actual  numerical  example 
or  harmonic  analysis  is  given  in  the  Admiralty  8cimti/lc 
1  (1888)  in  the  article  "  Tides" ;  but  the  proceea  there 
'  is  alightly  different  from  the  above,  because  the 
I  is  supposed  to  be  a  short 


1 27.  Harmonic  Analytie  for  Tide*  of  Long  Period. 
For  the  purpose  of  determining  the  tides  of  long  period  we 
TWe*  of  to  el ' rai nate  tne  "•C'H^tions  of  water-level 

laajasrlod  rising  from  the  tides  of  short  period.  As  the 
quickest  of  these  tides  has  a  period  of  many 
dsrt,  the  height  of  mean  water  at  one  instant  for  each  day 
(ires  sufficient  data.  Thus  there  will  in  a  year's  observa- 
tion* be  365  heights  to  be  submitted  to  harmonic  analysis. 
To  find  the  daily  mean  for  any  day  we  take  the  arithmetic 
mean  of  24  consecutive  hourly  values,  beginning  with  the 
height  st  noon.  This  height  will  then  apply  to  the  middle 
instant  of  the  period  from  0*  to  23*, — that  is  to  say,  to  11* 
30"  at  night.  The  formation  of  a  daily  mean  does  not 
obliterate  the  tidal  oscillations  of  short  period,  because  none 
of  the  tides,  except  those  of  the  principal  solar  series,  have 
commensurable  periods  in  mean  solar  time.  A  small  cor- 
rection, or  "  clearance  of  the  daily  mean,"  has  therefore  to 
be  applied  for  all  the  important  tides  of  short  period,  exoept 
for  the  solar  tides.  Passing  by  this  clearance,  we  next  take 
the  365  daily  means,  and  find  their  mean  value.  This  gives 
the  mean  height  of  water  for  the  year.  We  next  subtract 
the  mean  height  from  each  of  the  366  values,  and  find  366 
quantities  fh,  giving  the  daily  height  of  water  above  the 
mean  height.  These  quantities  are  to  be  the  subject  of  the 
harmonic  analysis,  and  the  tides  chosen  for  evaluation  are 
those  which  have  been  denoted  above  as  Mm,  Mf, 

Let  As    A  cos  (•— sr)«  +  B  sin  (#— w)<  1 
+  C  cos  8»<        +  D  sin  2*1 
+  Ccos2(»— flX  +  D'sin  2{e  —  i)i 
+  E  cos  it         +  F  sin  it 
+  O  cos  2it        +  H  sin  2*1 
where  f  is  time  measured  from  the  first  11"  30".   If  we 
multiply  the  365  ih's  by  365  values  of  cos 
■■Ms*     (,—w,t  and  effect  the  summation,  the  coeffl- 
gjfrp-      cienta  of  B,  C,  D,  etc.,  are  very  small,  and  that 
W-        of  A  is  nearly  182i,   Similarly,  multiplying  by 
sin  {—  w)t,  cos  2ct,  etc.,  we  obtain  10  equations  for  A,  B,  C 
etc.,  in  each  of  which  one  coefficient  is  nearly  182i  and  the 
rest  small.   These  equstiona  are  easily  solved  by  successive 
approximation.     In  this  way  A,  tt,  (",  etc.,  are  found,  and 
s/terwards  the  clearance  to  which  we  have  alluded  is  ap- 
plied. Finally  the  cleared  A,  B,  C,  etc.,  are  treated  exactly 
"  e  components  of  the  tides  of  short  period.  8pecial 
I  tables  have  been  prepared  for  facilitating  these 


The  process  adopted  is  to  replace  the  mean  longitudes  and 
elements  of  the  orbit  in  each  term  of  the  bar- 
monlo  development  of  the  schedules  of  |  23  by  *SfcMas5 
hour-angles,  declinations,  and  parallaxes.         element*  re- 

At  the  time  t  (mean  solar  time  of  port  re-  placed  by 
duced  to  angle)  let «,  i,  4>  be  c 's  R  A  ,  aeclina-  hour-angle, 
tion,  and  hour-angle,  and  I 9 's  longitude  mess-  declination, 
ured  from  the"  intersection?'  These  and  other  antti{»*r 
symbols  when  written  with  subscript  accent  are 
to  apply  to  the  son.  Then  »  being  the  R  A .  of  the  inter- 
section, we  have  from  the  right-angled  spherical  triangle 
of  which  the  sides  are  /,<>,«  —  »  the  relations 

ton  (■—»)= cos  /ton  f,  sin  <!  =  sin  Jain  1  (74). 

Nows  —  f  is  the  >'s  mean  longitude  measured  from  the 
intersection  and*— .pis  the  mean  anomaly  j 


...(73), 


V.  Synthetic  Method. 
}  28.  On  the  Method  and  SotoJion. 
The  general  nature  of  the  synthetic  method  has 
Grothetie  *ln"»dy  explained  ;  we  now  propose  to  develop 
the  expressions  for  the  tido  from  the  result  as 
expressed  in  the  harmonic  notation.  If  it 
be  desired  to  make  a  comparison  of  the  results  of 
tidal  observation  as  expressed  in  the  synthetic  method  with 
those  of  the  harmonic  method,  or  the  converse,  or  to  com- 
pute a  tide-table  from  the  harmonio  constants  by  reference 
to  the  moon's  transits  and  from  the  declinations  and  paral- 
laxes of  sun  and  moon,  the  analyicsl  expressions  of  the  fol- 
lowing sections  are  necessary. 

In  chapter  ir.  the  mean  semi-range  and  angle  of  retarda- 
tion or  tag  of  any  one  of  the  tides  have  been  denoted  by 
H  and  ».  We  shall  here,  however,  require  to  introduce 
several  of  the  H's  and  **s  into  the  same  expression,  and 
they  must  therefore  be  distinguished  from  one  another. 
This  may  in  general  be  conveniently  done  by  writing  as  a 
lohtcript  letter  the  initial  of  the  corresponding  tide;  for 
example  H„,  *m  will  be  taken  to  denote  the  H  and  *  of  the 
principal  lunar  tide  Mi.  This  notation  does  not  suit  the  Ks 
sad  Kt  tides,  and  we  shall  therefore  write  H ",  *"  for  the 
semi-diurnal  Kt.  and  FT,  «'  for  the  dinrnal  Ki  tide.  These 
two  tidea  proceed  according  to  sidereal  time  and  arise  from 
the  son  and  moon  jointly,  and  a  synthesis  of  the  two  parts 
of  each  is  effected  in  the  harmonic  method,  although  that 
•yntbeais  is  not  explained  in  chapter  iv.  The  ratio  of  the 
•olar  to  the  lunar  part  of  the  total  K*  tide  is  .46407 ;  hence 
J883  H"  isthe  lunar  portion  of  the  total  K,  There  will  be 
so  occasion  to  separate  the  two  portions  of  Ki,  and  we  shall 
retain  the  synthesis  which  is  effected  in  the  harmonic 


I  =  s  —  {  +  2s  sin  (*  —  p)  ..........  (76). 

From  (74)  and  (75)  we  have  approximately 

«=,  +  („_()  +  2s sin (*-.)-ton»iJein  2 («-{). 
Now,  k  being  the  ©'•  mean  longitude,  t  +  h  is  the 
hoar-sngle  and  </•=!  + A— 

Hence 

<  +  ],_. _(,_ r)  =  *  +  2«Bin  (,-p) 
—  tan 1 J  J  sin  2(*  —  f) .......  

Again,  if  we  pot 

cos»A  =  l-,sin»J. 

ws  have  approximately  from  (74)  and  (75) 

oos«  —  coa«A_cos  2(,_ 

sin*A 
sine  oos  ioW 

When0e      Teln^T  dt 
Obviously  A  is  such  a  declination  that  sin*  A  is  the  m 
value  of  sln'o  during  a  lunar  month.    Again,  if  P  be 
ratio  of  the  > '« parallax  to 
to  the  ellipse  _ 


...(78). 
...(77), 


—(78), 


o(.-w)dt 

Now  it  sppears  in  schedule  A  of  I  28  that  the 
ments  of  all  the  lunar  semi-diurnal  tides  are  of  the 
2(t-\-h — »)±2(s  —  |)  or  ±  (s — p).  It  is  clear,  therefore, 
that  the  oosines  of  such  angles  may  by  the  relations  (76), 
(78),  (791  be  expressed  In  terms  of  hour-angles,  declinations, 
and  parallaxes.  Also  by  means  of  (77)  we  may  Introdnoo 
a  in  place  of  I  in  the  coefficients  of  each  term.  An  approxi- 
mate formula  for  A  is  16\51°-f  3. 44°  cos  N  —  0.19°  cos  2N. 
In  the  Report  to  the  British  Auoeiation  for  1885,  the  details 
of  the  processes  indicated  arc  given.  ...  . 

Before  giving  the  formula  it  must  be  remarked  that  the 
result  is  expressed  more  succinctly  by  the  in- 
troduction of  the  symbol  V  to  denote  the  »'s 
declination  at  a  time  earlier  than  that  of  obser- 
vation by  an  interval  which  may  be  called  the 
"  age  of  the  declinatlonal  inequality,"  and  is 
computed  from  the  formula  tan  («"  —  «» )/2#  or 
52.2*  tan  (*"  —  «•).  Similarly,  it  is  convenient  to  introduce 
P  to  denote  the  value  of  Pat  a  time  earlier  than  that  of 
observation  by  the  "age  of  the  parallactic  inequality,"  to 
be  computed  from  tan  («« —*«)/(#  — w)  or  106.3*  tan 
(».  —  »,)  These  two  "ages'*  probably  do  not  differ  in 
general  much  from  a  third  period,  computed  from 
—  *»)/2(»  —  n),  which  is  called  the  "age  of  the  tides." 

The  similar  series  of  transformations  when  applied  to  the 
solar  tides  leads  to  simpler  results,  because  A,  is  a  constant, 
being  16.33°,  and  the  ages"  may  be  treated  as  xero;  be- 
sides the  terms  depending  on  dijdt  and  dPJdt  are  negligible. 
If  now  we  denote  by  h»  the  height  of  water  with  reference 
to  mean  water-mark,  in  so  far  as  the  height  Is  affected  by 
the  harmonic  tides  M»,  8i,  Ki,  N,  L,  T,  K,1  the 
expression  is  transformed  into 


Age  of  de- 
clinations! 
and  paral- 
lactic cor- 
rection*. 


cost 


I  H"cos  (2^  —  «") 


H-  cos  (2*  -  «.)  +  H,  cos  (2*, 

"A, 

COS*)'- COS*  A 

■ln»A, 

+  gfiggB&JP  H"  oos  (2*,— «") 
sin*A, 

i  R  Is  the  smaller  solar  elliptic  tide  1 — 
to  T  that  L  does  to  N  amongst  the  lunar  tides. 

"  le(B,  1.)  of  1 23. 


«.) 


Total 
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•in  -Sees  i&ir*  .883  H" 
"  •■in* A 


i  di  r  .683  H"  _  -i 
,  diLcos(*" — *■)  J 


l)Hl,C0">l~Hlfl0'"i^qWr  ') 


Hr 


COS  (**,-«.) 


^  -1 

roa  <«j — «*)  J 


cos*  A    <^<*  r  h« 
+  _^Lii.  — I —  iUme  

« cos,A»  (»  —  *)'-  oos(«» — «*)     ooa ( 

sin(2V< —  *»)  _  (80), 

where  <  is  an  auxiliary  anjr.le  defined  by 

Hnsiu  «*  —  Hi  fria  n 

tan  « =   p     (81). 

XxnOOS  *»  —  lit  008  *t 

The  lint  two  terms  are  the  principal  tides,  and  the 
physical  origin  of  the  remaining  small  terms  is  indicated  by 
their  involving  f,  S„  di/dt,  P,  P„  dPfdl.  The  terma  in  d<7rfl 
and  dFtdt  are  generally  smaller  than  the  others. 

The  approximation  may  easily  be  carried  further.  But 
the  above  is  in  some  resjwrts  a  closer  approximation  than 
the  expression  from  which  it  is  derived,  since  the  hour- 
angles,  declinations,  and  parallaxes  necessarily  inTolve  all 
the  lunar  and  solar  inequalities. 


of  Lunar  Portion*  of  Vu  Semi- 
Diunuil  Tide. 


.683  H"  COS  («"-««) 


Let  ns  write 


cos3  A 


(J"  —  1)  - 


sin>A, 

H„  COS  r»  -  Hi  COS  *t 


cos»A, 
^cos'a'- 


e  cos  « 


cos(f— «•); 


.683  H"  sin  («"  —  «.) 


sin*  A, 

cos  A/  «  COS  t 

sin  t  cos  i  dir    .683  H' 

-  -I..1  A       J,  I  , 


—  H,tnn*A,l 

•  sin1  A.  dl Loos  («"-*«)  "'J 


+  acos1  A, »— wU 


=  H«  +  ooe*  Aa 


COS  («•—«»  )      COS  (*! — « 


]> 


M,  =  H« 

2*,  =  «. 


sin*  A, 


.317H"  +  (J>,-1) 


(«r— ««) 
H«  —  H, 


....(82). 


Since  observation  and  theory  aKree  in  showing  that  «"  is 
generally  very  nesrly  equal  to  we  are  justified  in  sub- 
stituting, for*"  in  the  small  solar  decliuational  term  of 
(80)  involving  .317  H".    Then,  using  (82)  in  (80), 

ht  =  Moos  2<*  -  ,)  +  M,  cos  2(f ,  -  ,.,)  (83). 

If  the  equilibrium  theory  of  tides  were  true,  each  H 
would  be  proportional  to  the  corresponding 
and  one  t*nn  ln  tne  harmonically  developed  poten- 

lunar  term.  tial.  This  proportionality  holds  nearly  be- 
tween tides  of  almost  the  same  speed  ;  hence, 
using  the  expressions  in  the  column  of  coefficients  in 
schedule  [B,  i.],  ?  23  (with  the  additional  tide  B  there 
omitted,  but  having  a  coefficient  {rjr)i.ie,  cos*j»,  found 
by  symmetry  with  the  lunar  tide  L),  and  introducing  a,  in 
place  of  u  in  the  solar  tides,  we  may  assume  the  truth  of 
the  proportion 

e08*^^?  H»=,?i^:=H.. 

sin1  A«  *. 
With  this  assumption,  M,  reduces  to 

cos*  i,  cos*  t, 

M,  =  — 3—  H.+3(J»-1)IL  =  -j— H.[1+3(P,-1)]. 
cos1  A,  cos'A' 

COS*  i, 

Hence  M,  =  />,»  — =- -H,  (84). 

cos  A/ 

This  is  the  law  which  we  should  have  derived  directly 
from  the  equilibrium  theory,  with  the  hypothesis  that  all 
solar  semi-diurnal  tides  suffer  nearly  equal  retardation. 
Save  for  meteorological  influences,  this  must  certainly  be 
true. 

A  similar  synthesis  of  M  cannot  be  carried  out,  because 
the  considerable  diversity  of  speed  amongst  the  lunar  tides 
makes  a  similar  appeal  to  the  equilibrium  theory  incorrect. 
It  may  be  seen,  however,  that  it  would  be  more  correct  to 
write  cos*  f  instead  of  cos* A  in 
tic  terms  in  M  and  2p. 

The  three  terms  of  M  in  (82)  give  the  height  of  Innar 
tide  with  its  declinational  and  parallactic  corrections,  and 
similarly  the  formula  fors  in  (82)  gives  its  valuo  and 
tions. 


If  now  r  denotes  the  mean  solar  time  elapsing  ainc*  the 
moon's  upper  transit  and  y  the  angular  velocity  of  the 
earth's  rotation,  it  is  dear  that  the  moon's  boor-sogle 

4,  =  {y  —  <Ujdt)T  ■ 

and,  since  Moos  2W — 1>)  is  a  maximum  when  i£=jor 
differs  from  p  by  180°,  it  follows  test  pI(y  —  d*Ht)  u  tht 
"  interval "  from  the  moon's  upper  or  lower  transit  to  high 
water  of  the  lunar  tide.  Since  r  is  necessarily  leas  thin 
we  may  during  the  interval  from  transit  to  high  water 
take  as  an  approximation  dajdt=-o,  the  moou'g  mean  mo- 
tion.1 Hence  that  interval  is —  »),or  A>  boors  nearly, 
when  p  is  expressed  in  degrees.  Thus  (82)  for p  gives  by  its 
first  term  the  moan  Interval  for  the  lunar  tide,  and  by  the 
subsequent  terms  the  declination  and  parallactic  correc- 
tions. 

We  have  amid  that  the  synthesis  of  M  cannot  be  carried 
out  as  In  the  case  of  M„  but  the  partial  syn-  Aporaii- 
thesis  below  will  give  fairly  good  results.  The 
proposed  formula  is  tormoU. 

cos>.T_cos«A 

s&,  =  *"  +  .  i  a  

sin'  A/ 

C08»<!, 

2fl,   94  «•••••«••  .••*■«•.*  •••••M«*^**a»  ......  (85). 

These  formula)  have  been  used  in  the  example  of  the 
computation  of  a  tide-table  given  in  the  Admiralty  Seymhir 
Manual  (1886). 

i  31.  8yntke*i$  of  Lunar  and  Solar  Semi-Diurnal  Tide*. 
Let  A  be  the  excess  of  5 's  over  Q's  B.  A.,  so  that 

A  =  «  — a„ 


(«"—); 


A, 


and     ht  =  M  cos  2(i/>  —  »)  +  M,oos  2(<f-  +  A 
The  synthesis  is  then  completed  by  writing 
H  cos  2i»  —  #)  =M  +  M,  cos  2( A  —  p,  + 
Hsin2(j.-*)=       M(  sin  2(A  —  *,  +  *>, 

so  that  h»=Hcos2(*-*)  

Then  H  is  the  height  of  the  total  semi-diurnal 
tide  and  fl(Y  —  d*ldt)    or  «/(y  — ')  or  ft  #, 
when  »)  is  given  in  degrees,  is  the  "  interval " 
from  the  moon's  transit  to  high  water. 
The  formulas  for  H and*  may  be  written 

H=vM  M»  +  M»+2MM,cos2(A—  pt  +  p)l 


.(861. 


,...(87). 

HrntJiesii 
toobtata 


(88). 
ogarithaic 


Sine*  th* 


M  +  M,  cos  2(A  — p,  +  p) 

They  may  be  reduced  to  a  form  adapted  for  1 
calculation.   8ince  A  goes  through  its  period 
in  a  lunation,  it  follows  that  H  and  f  have  in- 
equalities with  a  period  of  half  a  lnnation. 
Tnese  are  called  the  "fortnightly  or  semi- 
qualities"  in  the  height  and  interval. 

Spring  tide  obviously  occurs  when  A  =p,  — p. 
mean  value  of  A  is* — h  (the  difference  of  the  mean  longi- 
tudes), and  since  the  mean  values  of  p  and  p,  are  W  K 
it  follows  that  the  mean  value  of  the  period  elspsing  sfter 
full  moon  and  change  of  moon  up  to  spring  tide  is  (*.  —  W 
2(»—  i).  The  association  of  spring  tide  with  fall  »n<! 
change  is  obvious,  and  a  fiction  has  been  adopted  t>7 
which  it  is  held  that  spring  tide  is  generated  is  the* 
rations  of  the  moon  and  sun,  bat  takes  son* 
reach  the  port  of  observation.  Accordingly  («•  — 
*m)l2(»  —  n)  has  been  called  the  "age  of  the  A_ ^ ^aj. 
tide."  The  average  age  is  about  36  hours  as 
far  as  observations  have  yet  been  made.  The  sge  of  tht 
tide  appears  not  in  general  to  differ  very  mncb  from  t*>? 
ages  of  the  declinational  and  parallactic  inequalities. 

In  computing  a  tide-table  it  is  found  practically  conves- 
lent  not  to  use  A,  which  is  the  difference  of  B.A.'ssttbe  as- 
known  time  of  high  water,  but  to  refer  the  tide  to  At,  tht 
difference  of  R.A.S  at  the  time  of  the  moon's  trsntit-  It 
Is  clear  that  Ao  is  the  apparent  time  of  tbe  moon's  transit 
red  need  to  angle  at  15°  per  hour.  We  have  already"  re- 
marked thats/(y  —  datdt)  is  the  interval  from  transit  to 
high  water,  and  hence  at  high  water 

.d»m—dmjdi 
A  =  A»+  —  3:737— f 


y-duldi 


,(89). 


1  The  tide  has  been  referred  by  Lubbock  and  other?  to  ja 
earlier  trsnaU,  and  not  to  the  one  Immediately  prccnling  w 
time  under  conatderstion.  In  this  esse  we  cannot  sdnitt  «w 
great  s. 
I  hour*. 
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These  tides  hav< 


Diurnal 
t:.1«  not 
MfUjr 

syntheti- 
cally. 


Aj  an  approximation  we  may  attribute  to  all  the  quantities 
ia  the  second  term  their  mean  values,  and  we  then  have 

and  A-,,+,.=A,-*  + jJ^^Ae-^  +  Ji-  (90). 

This  approximate  formula  (90)  may  be  used  in  comput- 
ing from  (88)  the  fortnightly  inequality  in  the 
K*fer*nce  height "  and  "  interval." 
™uL*  In  thiB  instigation  we  have  supposed  that 
the  declinational  and  parallactic  corrections 
are  applied  to  the  lunar  and  solar  tides  before,  their  synthe- 
sis: but  it  is  obvious  that  the  process  might  be  reversed, 
ana  that  we  may  form  a  table  of  the  fortnightly  inequality 
nean  values  H«  and  EL.  and  afterwards  apply  cor- 
Thia  is  the  process  usually  adopted,  but  it  is  lees 
exact  The  labor  of  computing  the  fortnightly  inequality, 
especially  by  graphical  methods,  ia  not  great,  and  the  plan 
".  seems  preferable. 

{  32.  Diurnal  Tidet. 

not  been  usually  treated  with  complete- 
in  the  synthetic  method.  In  the  tide- 
tables  of  the  British  Admiralty  we  find  that 
the  tides  at  some  ports  are  "  affected  by  di- 
urnal inequality;  "  such  a  statement  may  be 
interprets)  an  meaning  that  the  tides  are  not 
to  be  predicted  by  the  information  given  in  the 
so-called  tide-table.  The  diurnal  tides  are  indeed  complex, 
»i«l  do  not  lend  themselves  easily  to  a  complete  synthesis. 
In  the  harmonic  notation  the  three  important  tides  are  Ki, 
0,  P,  and  the  lunar  portion  of  Ki  is  nearly  equal  to  O  in 
height,  whilst  the  solar  portion  is  nearly  equal  to  P.  A 
complete  synthesis  may  be  carried  out  on  the  lines  adopted 
in  treating  the  semi-diurnal  tides,  but  the  advantage  of  the 
pUn  is  lo«t  in  consequence  of  large  oscillations  of  the  am- 
plitude through  the  value  aero,  so  that  the  tide  is  often 
represented  by  a  negative  quantity  multiplied  by  a  circular 
function.  It  is  best,  then,  only  to  attempt  a  partial  synthe- 
sis, and  to  admit  the  existence  of  two  diurnal  tides. 

We  *ec  from  schedules  [A,  ii.]  and  [B,  i.],  $  23,  that  the 
principal  diurnal  tides  are  those  lettered  O,  P,  Ki.  Of 
th*«e  Ki  occurs  both  for  the  moon  and  the  sun.  The  syn- 
thesis of  the  two  parts  of  Ki  is  affected  without  difficulty, 
sod  the  result  is  a  formula  for  the  total  Ki  tide  like  that 
in  (A,  ii.],  but  with  the  »  which  occurs  in  the  argument 
replaced  by  a  different  angle  denoted  as  If 
write 

\0  =  t+k  —  2»—  *+2f  +  J») 

v=t+A  —  i* 

the  three  tides  O,  Ki,  P  are  written  as  follows:— 
0  =  f,  H0  cos  ( V0  —  »,), 
Ki  =  f'H'cos  (V  — «*), 

P  =  — H,  cos  [V- ^—(2*  — +  «'—»,)]  (92). 

The  last  two  tides  have  very  nearly  the  same  speed,  so  that 
we  may  assume  *'  =  «>,  and  that  Hp  has  the  same  ratio  to 
H  as  in  the  equilibrium  theory.  Now,  in  schedules  [A,  ii.], 
IB,  ii.],  }  23,  the  coefficient  of  Ki,  vis.,  H'  (the  Bum  of  the 
lunar  and  solar  parts),  is  .26522.  and  the  coefficient  of  P, 
vis.,  H„  is  .06775.  so  that  H'  =  3.023  H„  or  say  =  311  ?. 
Hence  we  have 

Ki  +  P  =  H'  [f '—  i  cos  (2*  —  ►')]  cos  (V-  r»» 
—  H'  i  sin  (2A  -  »')  sin  (V-  c'). 

If,  therefore,  wo  pot 

B'  cos  <p  =  H'  [f—  i  cos  (2A  —  r')] 
B/sin  ^  =  4  H'  sin  (2A  —  »') 
Ki  +  P  =  B'  cos  ( V  +  +  —  *•) 
His  clear  that  ^  aud  B'  have  a  semi-annual  inequality, 
and  therefore  for  several  weeks  together  B'  and  $  may  be 
treated  a*  constant. 

Now  suppose  that  we  compote  Vo  and  V  at  the  epoch— 
that  is,  at  the  initial  noon  of  the  period  during  which  we 
wish  to  predict  the  tides— and  with  these  values  put 

5«= *»  —  Vo  at  epoch,  =  *' —  V  at  epoch  —  <p. 
Then  the  speed  of  Vo  is  y — 2v,  or  13iH303°  per  hour,  or 
360°—  25.3o73°  per  day ;  and  the  speed  of  V  is  y,  or  15.0- 
410W6e  per  hour,  or  3fl0.9856*°  per  day.  Hence  if  t  be  the 
mean  solar  time  on  the(n+  l)th  dny  since  the  initial  mo- 
ment or  epoch, 

V,  —  »„  ==  300°*  -f  13.943°  t  —  5.  —  25.367°n. 
V  -f  *       =  380°» -f  15.041°  t—  {'  -f  0.986°». 

Therefore  the  diurnal  tides  at  time  t  of  the  (ti-fl)th  day 
sre.  given  by 

0  =  f.H))oosri3.943ot— 25.367°n]  )  ltu. 
Kl  +  P  =  B'cos  [15.041«t-{'  -f-0.986°n)      J  '"W- 


•(91), 


Partial 
►ymhuK 


1 }  ...-.(93), 


(85). 


If  we  substitute  for  t  the  time  of  high  or  low 
computed  simply  from  the  semi-diurnal  tide, 
it  is  clear  that  the  sum  of  these  two  expressions  Diurnal  cor- 
will  give  the  diurnal  correction  for  height  of  b^htofH 
tide  at  high  or  low  water,  provided  the  diurnal  w.  and  L.W. 
tides  are  not  very  large.     If  we  consider  the 
maximum  of  a  function 

A  cos"2(t  —  «)  -f  B  cos  n(t  —  0), 
where  B  is  small  compared  with  A  and  n  is  nearly  unity, 
we  see  that  the  time  of  maximum  is  given  approximately 
by  t  =  «,  with  a  correction  it  determined  from 

—  2A  sin  (&5t>  —  »B  sin  »(«  —  fi)  =  0; 

w  ft=_i2?!-  jjjain  »(—-). 

In  this  way  we  find  that  the  co: 
water  from  O  and  Ki  +  P  are 

iU  =  -  0.988*  ( 1  -  _^_)^*»  .in  [13.943°t - s. 

—  25^87°n] 

it'  —  —  0.988-  ( 1  +  J-  sin  [15.041°t-  ?' 

+  0.986°n] 

H  denoting  the  height  and  t  the  time  of  high  water  as 
computed  from  the  semi-diurnal  tide.  If  t next 
denotes  the  time  of  low  water  the  same  cor-  Diurnal 
rections  with  opposite  sign  give  the  corrections 
for  low  water.  u  w  anJ 

If  the  diurnal  tides  are  large  a  second  ap-  i».  w. 

proximation  will  be  necessary.   These  formuhe 
nave  been  used  in  computing  a  tide-table  in  the  example 
given  in  the  Admiralty  Scientific  Manual  (1886). 

}  33.  Explanation  of  Tidal  Term*  in  common  uie ;  Daiun 

Levels. 

The  mean  height  at  spring  tide  between  high  and  low 
water  is  called  the  tpring  rise,  and  is  equal  to 
2<H«+H,).  The  height  between  mean  high-  ^^iS' 
water  mark  of  neap  tide  and  mean  low-water  p 
mark  at  spring  tide  is  called  the  neap  rise,  and  is  equal  to 
2Ha>.  The  mean  height  at  neap  tide  between  high  and  low 
water  is  called  the  neap  range  ;  this  is  equal  to  21H.  —  H*). 
Neap  range  is  usually  about  one-third  of  spring  range. 
The  mean  period  between  full  or  change  of  moon  and  spring 
tide  is  called  the  ope  of  the  tide ;  this  is  equal  to  («.—«•  )l 
—  or,  if  *.  —*m  be  expressed  in  degrees,  0.984"X 
*,  —  '.is  commonly  about  38°,  and  the  age 
ling  from  the  moon's  upper  or 
it  is  high  water  is  called  the  interval  or 
the  htnitidal  interval.  The  interval  at  full  moon  or  change 
of  moon  is  called  the  ettabliehmrnt  of  the  port  or  the  vulgar 
interval  at  spring  tide  is  called  the  cor- 


may  be  found  from  the 
by  means  of  the  spring  and  neap  rise  and 
the  age  of  the  tide,  as  follows. 

Let «  be  the  age  of  the  tide  reduced  to  angle  at  the  rate 
of  1.016°  to  the  hour.  Then  the  mean  establishment  in 
hours  is  equal  to  the  vulgar  establishment  in  hours,  dimin- 
ished by  a  period  expressed  in  hours  numerically  equal  to 
,\  of  the  angle  whose  tangent  is  H.  sin  «/(H»-f  H.  coes), 
expressed  in  degrees.    Also  H./H.  is  equal  to  the  ratio  of 


e  excess  of  aprtug  rise  over  neap  rise  to  neap  nee. 

The  French  have  called  a  quantity  which  appears  to  be 
identical  with  H„-fH. ,  or  half  the  spring  rise,  the  unit 
of  height,  and  then  define  the  height  of  any  other  tide  by 
a  tidal  coefficient.1 

The  practice  of  the  British  Admiralty  is  to  refer  their 
sonndiiifrs  and  tide-tables  to  "  mean  low-water 
mark  of  ordinary  spring  tides."    This  datum  Xtuni 
is  found  by  taking  the  mean  of  the  low-water 
marks  of  such  observations  at  spring  tide  as  are  available, 
or,  if  the  observations  are  very  extensive,  by  excluding 
from  the  mean  such  spring  tides  as  appear  to  be  abnormal, 
owing  to  the  largeness  of  the  moon's  parallax  at  the  time  or 
any  other  cause.   The  Admiralty  datum  is  not,  then,  sus- 
ceptible of  exact  scientific  definition  ;  but,  when  it  has 
once  been  fixed  with  reference  to  a  bench  mark  ashore,  it 
is  expedient  to  adhere  to  it,  by  whatever  process  it  was 
first  fixed. 

It  is  now  proposed  to  adopt  for  any  new  Indian  tidal 
stations  a  low-water  datum  for  the  tide-table 
to  be  called  "  Indian  low-water  mark,"*  and  Indian 
to  be  defined  as  H«-f  H.  -f  H'  +  H,  below  <>*ium. 
mean-water  level.   Although  such  a  datum  is  not  chosen 

»  Bee  Halt.  Phhwncne  des  ilartee.  p.  151.  Paris.  1885. 
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is  low  enough  to 
i  entries  from  the  table  (a  rint  qua  non  for  a  good 
i),  and  will  differ  bnt  liUle  from  the  Admiralty 
datum,  however  that  may  be  determined.  A  valuable  list 
of  datum  levels  la  given  by  Mr.  J.  Shoolbred  in  a  Report  to 
the  British  Association  in  1879. 

}  34.  On  iht  Reduction  of  Oiterrolion,  of  High  and  Low  Water.1 

A  continuous  register  of  the  tide  or  observation  at  fixed 
intervals  of  time,  such  as  each  hoar,  is  oer- 

u^TTh  w  uin,y  106  b**t  ;  bat  for  tbe  •d«lu»t«  use  of 
and  U  W.  8Ucn  *  *Be0*d  90016  P1*0  analogous  to  harmonic 
analysis  is  necessary.  Observations  of  high  and 
low  water  only  have,  at  least  until  recently,  been  more 
usual.  Some  care  has  to  be  taken  with  respect  to  these  ob- 
servations, for  about  high  and  low  water  an  irregularity  in 
the  rise  and  fall  becomes  very  noticeable,  especially  if  the 
place  of  observation  is  badly  chosen.*  Observations  should 
therefore  be  taken  every  live  or  ten  minutes  for  half  an 
hour  or  an  hour,  embracing  the  time  of  high  and  low  water. 
The  time  and  height  of  high  and  low  water  should  then  be 
found  by  plotting  down  a  curve  of  heights,  and  by  taking 
as  the  true  tide-curve  a  line  which  presents  a  sweeping 
curvature  and  smooths  away  the  minor  irregularities.  A 
similar  but  leas  elaborate  process  would  render  hourly  ob- 
servations more  perfect.  In  the  redaction  the  immediate 
object  is  to  connect  the  times  and  heights  of  high  and  low 
water  with  the  moon's  transits  by  means  of  the  establish- 
ment, age,  and  fortnightly  inequality  in  the  interval  and 
height.  The  reference  of  the  tide  to  the  establishment  is 
r,  scientifically  desirable,  and  it  la  better  to 
te  mean  establishment,  which  is  the  mean  in- 
from  the  moon's  transit  to  high  water  at  spring  tide, 
he  age  of  the  tide,  which  is  the  mean  period  from  full 
i  and  change  of  moon  to  spring  tide. 
For  these  purposes  the  observations  may  be  conveniently 
treated  graphically*  An  equally  divided  hori- 
aontal  scale  is  taken  to  represent  the  twelve 
hours  of  the  clock  of  civil  time,  regulated  to 
i  of  the  port,  or— more  accurately — arranged  always 
O rap b leal  *°  "now  apparent  time  by  being  fast  or  slow  by 
detennina-  th  e  equation  of  time ;  this  time-scale  represents 
Uon  of  the  time-of-clock  of  the  moon's  transit,  either 
establish-  upper  or  lower.  The  scale  is  perhaps  most  con- 
snent,  etc  veniently  arranged  in  the  order  V.VI, . . ,  XII, 
I  .  .  .  1 1 II.  Then  each  interval  of  time  from  transit  to 
high  water  Is  set  off  as  an  ordinate  above  the  correspond- 
ing time-of-clock  of  the  moon's  transit.  A  sweeping  curve 
is  drawn  nearly  through  the  tops  of  the  ordinatea,  so  ss  to 
cut  off  minor  irregularities.  Next  along  the  same  ordinatea 
are  set  off  lengths  corresponding  to  the  height  of  water  at 
each  high  water.  A  second  similar  figure  may  be  made 
for  the  interval  and  height  at  low  water.4  In  the  curve  of 
high-water  intervals  the  ordinate  corresponding  to  XII  is 
the  establishment,  since  it  gives  the  time  of  high  water  at 
full  moon  and  change  of  moon.  That  ordinate  of  high  -  w.it.  r 
intervals  which  is  coincident  with  the  greatest  ordinate  of 
high-water  heights  gives  the  mean  establishment.  Since 
the  moon's  transit  falls  about  fifty  minutes  later  on  each 
day,  in  setting  off  a  fortnight's  observations  there  will  be 
about  five  days  for  each  four  times -of-clock  of  the  upper 
transit.  Hence  in  these  figures  we  may  regard  each  division 
of  the  time-scale  I  to  II,  II  to  III,  etc.,  as  representing 
twenty-flve  hours  instead  of  one  hour.  Then  the  distance 
from  the  greatest  ordinate  of  high-water  heights  to  XII  is 
age  of  the  tide.  From  these  two  figures  the 
heights  of  high  and  low  water  may  in  general  be 
predicted  with  fair  approximation.  We  find 
Graphical  thts  time-of-clock  of  the  moon's  upper  or  lower 
transit  on  the  day,  correct  by  the  equation  of 
1  off  the  corresponding  heights  of  high  and  low 

t  Founded  on  Whewells  article  "  Tides/' to  Admrroiry*.  Man- 
uai  led.  1841),  and  on  Alrys  "Tides  and  Waves,"  In  Bneu.  Metrop. 

•  Waves  with  a  period  of  from  five  to  twenty  minutes  are  very 
common,  and  appear  to  be  analogous  to  the  "  seiches  "  nf  Genera 
and  other  lakes   8ee  Von},  Bulletin  doc.  Vaud.  Bei.  JVof.,  1873, 


prediction. 


1B7&.  1877.  and  187»;  Ann.  Chimie  et  Phyiique,  vol.  ix.,  1876;  drmptee 
Rendut,  1879;  Arc*.  Set,  Ph.,  ft  A'at.  Geneva,  1885;  also  Airy  "On 
tbe  Tide*  of  Malta."  Phil.  Tram.,  1878.  parti 


*  For  a  numerical  treatment,  sec  IHrectitmt  fnr  Redueina  Tidal 
OtxrrraHimt,  by  Commander  Burdwood,  R.N..  London,  1876. 

*  An  example  of  this  kind  of  curve  for  the  high-water  heights 
for  Bombay,  drawn  automatically  by  a  tide-gauge,  would  be 
shown  by  Joining  all  the  high  waters  together  (as  in  Fig.  8)  by  a 
continuous  curve  ;  and  a  similar  curve  may  be  constructed  for 
the  low  waters.  In  this  case,  however,  the  hours  of  the  clock 
are  repeated  twice  over,  so  that  the  morning  and  evening  tides 
occur  In  different  halves  of  the  figure,  and  the  hours  are  not 
hours  of  the  moon's  transit,  but  the  actual  times  of  high  water. 
It  ta  obvious  that  tbe  separation  of  the  morning  and  evening 
tides  prevents  the  occurrence  of  the  tigxaga  referred  to. 


Methods 
of  La- 
place, 
I.uMxxk, 
WhewelL 


of  the  moon's  transit  and  give  the 
times  of  high  and  low  water.  At  all  porta  there  is,  however, 
an  irregularity  of  heights  and  intervals  between  successive 
tides,  and  in  consequence  of  this  the  curves  present  more 
or  less  of  a  slgxag  appearance.  Where  the  cigxag  is  percep- 
tible to  the  eye,  the  curves  must  be  smoothed  by  drawing 
them  so  as  to  bisect  the  zigzags,  because  these  diurnal 
inequalities  will  not  present  themselves  similarly  in  the 
future.  When,  as  in  some  equatorial  ports,  the  diurnal 
tides  are  large,  this  method  of  tidal  prediction  rails 
This  method  of  working  out  observations  of  high  i 
water  was  not  the  earliest.  In  the  Mfcaniqut 
Cilette,  bks.  i.  and  v.,  Laplace  treats  a  large  mass 
of  tidal  observations  by  dividing  them  into 
classes  depending  on  the  configurations  of  the 
tide-generating  bodies.  Thus  he  separates  the 
two  sysygial  tides  at  full  moon  and  change  of 
moon  and  divides  them  into  equinoctial  and  solstitial  tides. 
He  takes  into  consideration  the  tides  of  several  days  em- 
bracing these  configurations.  He  goes  through  the  tides  at 
quadratures  on  the  same  general  plan.  The  effects  of  de- 
clination and  parallax  and  the  diurnal  inequalities  are  sim- 
ilarly treated.  Lubbock  (Phil.  Tram.,  1831  so.)  improved 
the: 
serve 

configurations. 

ber  of  classes.  First  the  tides  are  separated  into  . 
one  for  each  month  ;  then  each  parcel  is  sorted  according  to 
tbe  hour  of  the  moon's  transit.  Another  classification  is 
made  according  to  declination  ;  another  according  to  paral- 
lax ;  and  a  last  for  the  diurnal  inequalities.  This  plan  was 
followed  in  treating  the  tides  of  London,  Brest,  St  Helena, 
Plymouth,  Portsmouth,  and  Sheemeas.  Whewell  (PM. 
Trant.,  1834  sg.)  did  much  to  reduce  Lubbock's  results  to  a 
mathematical  form,  and  made  a  highly  important  advance 
by  the  introduction  of  graphical  methods  by  means  of 
curves.  Tbe  method  explained  above  is  due  to  him.  Airy 
remarks  of  Whewell's  papers  that  they  appear  to  be  "  the 
best  specimens  of  reduction  of  new  observations  that  w* 
have  ever  I 


ny  treated.    LubbocK  [rn*l.  lYam.,  leal  a?.)  improved 
method  of  Laplace  by  taking  into  account  all  the  ob- 
ved  tides,  and  not  merely  those  appertaining  to  certain 
figurations.    He  divided  the  observations  into  a  cum- 


VI.  Tidal  Iitstkumekts  and  Tidal 

Practical  tidal  work  is  divisible  Into  the  three  stages  of  ob- 

oI*UThe^imp1^  thioTthe  Observa- 

height  of  water  on  a  graduated  staff  fixed  in  the 
sea,  with  such  allowance  as  is  possible  made  for  v  Uon 
wave-motion.  It  is  far  better,  however,  to  sink 
a  tube  into  tbe  sea,  into  which  the  water  penetrates  through 
small  holes.  The  wave-motion  is  thus  annulled.  In  this 
calm  water  there  lies  a  float,  to  which  is  attached  s  cord 
passing  over  a  pulley  and  counterpoised  at  the  end.  The 
motion  of  the  counterpoise  against  a  scale  is  observed.  In 
either  case  the  observations  may  be  made  every  hour,  which 
is  preferable,  or  the  times  and  heights  of  high  and  low 
water  may  bo  noted.  We  have  explained  in  \  34  the 
methods  of  reducing  the  latter  kind  of  observation. 
Although  more  appropriate  for  rough  observations,  this 
method  is  susceptible  of  great  accuracy  when  carefully  used. 
It  has  been  largely  superseded  by  the  harmonic  method, 
but  is  still  adhered  to  by  the  British  Admiralty.  In  more 
careful  observations  than  those  of  which  we  are  speaking 
the  tidal  record  is  automatic  and  continuous  ;  the  reduction 
may  be,  and  probably  at  some  future  time  will  be,  mechani- 
cal ;  and  the  prediction  is  so  already.  We  shall  therefore  de- 
vote some  space  to  general  descriptions  of  the  three  classes 
of  instrument  The  harmonic  reductions  are  st  present 
(1887)  actually  done  numerically,  and  in  chapter  iv.  ws 
have  indicated  the  nsture  of  the  arithmetical  proce«« 


I  36.  The  Tide- Gauge. 

The  site  for  the  erection  of  a  tide-gauge  depends  on  local 
circumstances.  It  should  be  placed  so  as  to 
present  a  fair  representation  of  the  tidal  oscilla-  Tlde- 
tions  of  the  surrounding  area.  A  tank  is  gen-  taut*- 
erally  provided,  communicating  by  a  channel 
with  the  sea  at  about  10  feet  (more  or  less  according  to  the 
prevalent  surf)  below  the  lowest  low-water  mark.  Ia 
many  cases  on  open  coasts  and  frequently  In  estuaries  the 
tank  may  be  dispensed  with.  At  any  rate  we  suppose  that 
water  is  provided  rising  and  falling  with  the  tide,  without 
much  wave-motion.  The  nature  of  the  installation  depends 
entirely  on  the  circumstances  of  the  case.  A  vertical  pipe 
is  fixed  in  tbe  water  in  such  a  way  as  to  admit  it  only 
through  holes  small  enough  to  annul  wave-motion  sod 
large  enough  to  make  no  sensible  retardation  of  its  rise  and 
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nil  In  the  pipe.  The  diameter  of  the  pipe  differs  greatly 
in  different  instrument*  :  sometimes  that  which  we  hare 
described  u  the  lank  serves  as  the  pipe,  and  sometimes  the 
pipe  alone  dips  into  the  sea.  A  cylindrical  float,  usually  a 
hollow  metallic  box  or  a  block  of  green-heart  wood,  hangs 
tnd  floats  in  the  pipe,  and  is  of  such  density  as  just  to  sink 
without  support.  In  Sir  W.  Thomson's  gauge  the  float 
tunes  by  a  fine  platinum  wire,  in  Newman's  (used  in  India) 
by  s  metallic  ribbon.  In  the  latter  a  chain  bangs  at  the 
bottom  of  the  float  of  such  weight  that,  whether  the  water 
be  high  or  low,  there  is  the  same  upward  force  on  the  float. 
It  is  necessary  that  the  pull  on  the  float  should  be  constant, 
otherwise  a  systematic  error  is  introduced  between  rising 
sad  falling  water.  The  suspension  wire  is  wrapped  round 
•  wheel,  and  imparts  to  it  rotation  proportional  to  the  rise 
sod  mil  of  tide.  By  a  simple  gearing  this  wheel  drives 
moth sr,  by  which  the  range  is  reduced  to  any  convenient 
extent  A  flue  wire  wound  on  the  final  wheel  of  the  train 
drsgi  a  pencil  or  pen  up  and  down  or  to  and  fro  proportion- 
ately to  the.  tidal  oscillations.  The  pencil  is  lightly  pressed 
against  a  drum,  which  is  driven  by  clockwork  so  as  to  make 
one  revolution  per  day.  The  pen  leaves  its  trace  or  tide- 
carve  on  paper  wrapped  round  the  drum.  Generally,  how- 
ever, the  paper  is  fixed  to  the  drum,  and  the  record  of  a 
fortnight  may  he  taken  without  change  of  paper.  An 
example  of  a  tide-curve  for  Apollo  Bunder,  Bombay,  from 
1st  to  15th  January,  1884,  is  shown  in  Fig.  3.  Sometimes  the 


Thus  a  machine  which  will  effect  these  integrations  will 
give  A  and  B.  Such  a  machine  has  been  invented  by  Prof. 
James  Thomson  and  perfected  by  Sir  W.  Thomson.  In 

Fig.  4  let  Tr  be  a  circular 
table,  capable  of  rotation 
about  the  inclined  shaft  s. 
Let  8  be  a  sphere  touch  ins; 
the  table  anywhere  along  its 
horizontal  diameter.  Let  O 
be  a  cylinder,  of  somewhat 
smaller  diameter  than  the 
sphere,  capable  of  rotation) 
about  a  horizontal  azia 
parallel  to  the  table,  and 
touching  the  sphere  so  that 
CS  is  parallel  to  TT.  Sup- 
pose that  the  point  of  contact 
of  the  sphere  with  the  table 
is  distant  x  from  the  centre  of  the  table,  and  nearer  to  as 
than  the  shaft ;  then,  when  the  shaft  s  and  the  table  TT* 
turn  in  such  a  direction  that  T  rises  from  the  paper  and  T" 
goes  below  it,  the  sphere  will  tarn  in  the  direction  of  ita 
arrow.  If  the  radius  of  the  sphere  is  a,  and  that  of  the 
cylinder  b,  then,  when  the  table  turns  through  a  small  angle 
w,  the  sphere  turns  through  *<<0/a  and  the  cylinder  through 
xi4jb.  This  angle  vanishes  if  8  touches  the  table  at  the 
centre,  and  is  reversed  if  the  sphere  be  moved  across  to  the 


Flo.  4.— Harmonic  analyzer. 


Pio.  1—  Tide-curve  for  Bombay  from  the  beginning  of  the  civil  yearlOM  to  the  midnight  ending  Jan.  14,  1884,  or  from 

12*  Dec.  81,  1883,  to  l»  Jan.  14. 1864,  astronomical  lime. 
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paper  is  in  a  long  band,  which  the  dram  picks  off  from  one 
coil  sad  delivers  on  to  another.  The  contact  of  the  pen 
matt  be  such  that  the  work  done  in  dragging  it  over  the 
paper  is  small,  otherwise  a  varying  tension  is  thrown  on  to 
the  float  wire.  Hence,  if  the  friction  is  considerable,  the 
float  must  be  large. 

The  conditions  necessary  for  a  good  tide-gauge  appear  to 
he  better  satisfied  by  Sir  W.  Thomson's  than  by  any  other; 
hat,  ss  his  instrument  is  recent,  other  forms  have  been 
much  more  extensively  used,  and  have  worked  well.  The 
peculiarity  of  Thomson's  tide-gauge  is  that,  by  giving  the 
dram  an  inclination  to  the  vertical,  the  pressure  of  the  pen 
oo  the  paper  and  on  ita  guides  is  very  delicately  regulated 
to  the  minimum  necessary  for  effecting  the  purpose.  In 
other  gauges  the  dram  has  been  either  vertical  or  horizon- 
tal, and  the  amount  of  friction  has  necessarily  been  con- 
uderably  greater.1 

$  37.  TV  Harmonic  Analyzer. 
If  a  function  H  be  expressed  as  a  series  of  harmonic 
Harmonic    t*rm8'  an<1  if  one  P*'r  of  these  terms  be  A  cos 
ualjstr.     **  +  B  sin  ni,  then,  if  T  be  a  multiple  of  the 
complete  period  2*/n,  we  have 

A=  j  J0  iToosaldx,  B=  wj%  Hsinaldf, 

'  fw  farther  details  concerning  the  establishment  of  tlde- 
R^  f**,  Major  Braid  s  Manual  </  Tidal  Obfrvatitm.  London, 
ft  W,  Thomson,  "  On  Tidal  Instruments,"  in  IntL  Civ. 
*V.  »ol.lxv.  p.  10. 


other  side  of  the  centre.  Also  whilst  the  table  is  turning 
the  sphere  may  be  rolled  backwards  and  forwards  without 
rubbing,  and  thus  transmits  motion  from  the  table  to  the 
cylinder  without  slipping.  Now  suppose  the  turning  of  the 
table  is  so  constrained  that  <fc  —  k  cos  uVduV,  whilst  z  is  con- 
strained to  be  equal  to  the  arbitrarily  varying  quantity  H. 
Then  the  total  angle  turned  through  by  the  cylinder,  as  the 
machine  runs,  is  proportional  to  /  H  cos  uVafo'.  If  we  im- 
part to  the  table  a  simple  harmonic  oscillatory  motion,  with 
a  period  proportional  to  the  lunar  half-day,  whilst  the 
sphere  moves,  relatively  to  the  centre  of  the  table,  propor- 
tionately to  the  tide-heights  on  the  same  time-scale,  then, 
at  the  end  of  a  sufficient  number  of  lunar  days,  we  shall 
find  that  the  total  angle  turned  through  by  the  cylinder  is 
proportional  to  either  the  A  or  B  component  of  the  lunar 
semi-diurnal  tide.  An  index,  which  points  to  a  dial,  may 
be  fixed  to  the  cylinder,  so  that  the  required  result  may  be 
read  off. 

In  the  harmonic  analyzer  the  tide-curve  diagram  is 
wrapped  on  a  drum,  which  is  turned  by  one  hand,  whilst 
with  the  other  a  pointer  is  guided  to  follow  the  tide-curve. 
As  the  drum  turns  proportionately  to  mean  solar  time, 
appropriate  gearing  causes  two  tables  to  execute  harmonic 
oscillations  in  phases  at  right  angles,  with  lunar  semi- 
diurnal period.  At  the  same  time  a  fork  attached  to  the 
pointer  guides  the  two  spheres  so  that  their  distances  from 
the  centres  of  their  tables  are  equal  to  the  tide-height  in 
the  diagram.  The  indexes  attached  to  the  two  cylinders 
give  the  two  components  of  the  lunar  semi-diurnal  tide, 
and  the  approximation  improves  the  louger  the  tide-curve 
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which  is  passed  through  the  machine.  Corresponding  to 
each  of  the  principal  lunar  and  solar  tides  there  is  a  pair 
of  tables,  spheres  with  guiding  forks,  and  cylinders  simi-  [ 
I  ar  I  y  geared,  and  there  is  another  sphere  and  another  table, 
which  last  always  turns  the  same  way  and  at  the  same  rate 
as  the  drum,  from  which  the  mean  height  of  water  is  de- 
termined. Such  an  instrument  has  been  constructed  under 
the  supervision  of  Sir  W.  Thomson,  but  has  not  yet  been 
put  into  practical  use,  so  that  we  cannot  say  how  it  will  j 
compete  with  the  arithmetical  harmonic  analysis.  A 
similar,  hut  less  complex  machine  for  the  analysis  of  meteo- 
rological observations  is  in  constant  use  in  the  Meteoro- 
logical Office  in  London,  and  is  found  to  work  well.1 

• 

J  38.  77k?  Tide- Predicting  Instrument. 

The  first  suggestion  for  instrumental  prediction  of  tides 
was  given,  we  believe,  by  Sir  W.  Thomson  in 
Tide-  1872,  and  the  instruments  since  made  have  been 

predicting  founded  on  the  principles  which  he  then  laid 
Instrument.  down_  Mr.  Edward  Roberts  bore  a  very  im- 
portant part  in  the  first  practical  realization  of 
snch  a  machine,  and  a  tide-predictor  was  constructed  by 
Leg6  for  the  Indian  Government  under  his  direction. 
Thomson's  is  the  only  instrument  in  Europe  as  yet  in 
regular  practical  use  for  navigational  purposes.  It  requires 
much  skill  and  care  in  manipulation,  and  it  has  been  ably 
worked  by  Mr.  Roberta  for  the  production  of  the  Indian 
"  tide-tables  ever  since  its  completion.  We  refer  the  reader 
to  Sir  W.  Thomson's  paper  on  "Tidal  Instruments,"  in 
In*t,  C.E.,  vol.  lrv.,  and  to  the  subsequent  discussion,  for  a 
full  account  of  the  several  instruments,  and  for  details  of 

re^liStioen^frntnebidei.0  *****  Pe"IOM  °°nCerned  ,D  the 
Fig.  5  illustrates  diagrammatically  the  nature  of  the 
A  cord  passes  over  and  under  a  succession  of 
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pulleys,  being  fixed  at  one  end  and  having  at  the  other  a  pen 
which  touches  a  revolving  drum.  If  all  the  pulleys  but  one 
be  fixed,  and  if  that  one  executes  a  simple  harmonio  motion 
up  and  down,  the  pen  will  execute  the  same  motion  with 


half  amplitude.  If  a  second  pulley  be  now  gi  venan  har- 
monic motion,  the  pen  takes  it  up  also  with  half  ampli 


The  same  is  true  if  all  the  pulleys  are  in  harmonic 
motion.  Thus  the  pen  sums  them  all  up,  and  leaves  a  trace 
on  the  revolving  drum.  When  the  drum  and  pulleys  are 
so  geared  that  the  angular  motion  of  the  drum  is  propor- 
tional to  mean  solar  time,  whilst  the  harmonic  motions  of 
the  pulleys  correspond  in  range  and  phase  to  all  the  im- 
portant lunar  and  solar  tides,  the  trace  on  the  drum  is 
a  tide-curve,  from  which  a  tide-table  may  be  constructed. 
The  harmonic  motion  of  the  pulley  is  given  by  an  arrange- 
ment indicated  only  in  the  case  of  the  lower  pulley  in  the 
figure.  The  pulley  frame  has  attached  to  its  vertical  por- 
tion a  horisoutal  slot,  in  which  slides  a  pin  fixed  to  a 
wheel.  Suppose  that  whilst  the  drum  turns  through  15° 
the  wheel  turns  through  28.984°.  Now  a  lunar  day  is 
24.842  mean  solar  hours  ;  hence  as  the  drum  turns  through 
15°  X  24.842  the  wheel  turns  through  24.842  X  28,984°  or 
720°.  Thus,  if  the  drum  turns  with  an  angular  velocity 
proportional  to  solar  time,  the  wheel  turns  with  twice  the 
angular  velocity  proportional  to  lunar  time,  and  the  pulley 
geared  to  the  wheel  executes  lunar  semi-diurnal  harmonic 
oscillations.  When  the  throw  of  the  pin  and  its  angular 
position  on  its  wheel  are  adjusted  so  as  to  correspond  with 
of  the  observed  lunar  semi-diurnal 
of  the  pulley  remains  rigorously 
accurate  for  that  tide  for  all  future  time,  if  the  gearing  be 

1  For  rarther  details,  see  Appendixes  111.,  iv.,  v.,  to  Thomson 
and  Tait's  Sot  Phil.,  1879,  vol.  I.,  parti.;  James  Thomson.  Proe. 
Soti.  Soc.,  vol.  xxiv..  1H7«,  p.  282.  and  <81r.  W.  Thomson)  pp.  269. 
271 ;  Sir  W.Thomson,  Proc.  In*.  C.  E.,  vol.  Ixv. 


Tides  on 
Indian 


rigorously  accurate,  and  with  all  needful  accuracy  for  lome 
ten  years  of  tide  with  gearing  as  practically  constructed. 
The  upper  pulleys  have  to  be  carefully  counterpoised  at  in- 
dicated. It  has  not  becu  found  that  any  appi 
turban ce  is  caused  by  the  inertia  of  the  mov- 
ing parts,  even  when  the  speed  of  working  is 
high.  The  predictor  of  the  India  Office  takes 
about  four  hours  to  run  off  a  year's  tides,  bat 
greater  speed  seems  attainable  by  modification 
in  the  gearing.  The  Indian  instrument,  in  the 
store  department  at  Lambeth,  has  pulleys  for  the  following 
tides  (see  chap,  iv.) :  M„  M«,  M*  Ki,  Si,  S,,  O,  N,  P,  K,,  Q, 
r,  J,  L,  X,  2MS,  2SM,  MS,  Sea,  Sa. 

i  39.  Numerical  Harmonic  Analfti*  and  Prediction. 
In  chapter  iv.  we  have  discussed  the  application  of  the 
numerical  harmonic  method  to  a  long  series  of  hourly  ob- 
servations. An  actual  numerical  example  of  this  analysis, 
with  modifications  to  render  it  applicable  to  a  short  se- 
ries, such  as  a  fortnight,  is  given  in  the  , ' 
Manual,  1886,  where  also  an  example  of  the  i 
graphical  prediction  of  the  tides  may  be 
formula-  used  are  those  given  in  chapter  v. 


VII. 


OF  THK  TiDK-WAVK  OTIS 

thk  Tide»  of  thk  British  Sxas. 


}  40.  Meaning  of  Cotidal  Line*. 
Sufficient  tidal  data  would  of  course  give  the  state  of  the 
tide  at  every  part  of  the  world  at  the  samo  instant  of  time, 
and  if  we  were  to  follow  the  successive  changes  we 
should  be  able  to  picture  mentally  the  motion  of  the 
wave  over  the  ocean  and  the  successive  changes  in  its 
height.   The  data  are,  however,  as  yet  very  incomplete 
and  only  a  rough  scheme  is  possible.    A  map 
purporting  to  give  the  progress  of  the  tide-  Cotidal 
wave  is  called  a  map  of  cotidal  lines.    For  a  llDa 
perfect  representation  three  series  of  maps 
would  be  required,  one  for  the  semi-diurnal  tides,  a 
second  for  the  diurnal  tides,  and  a  third  for  the  tides  of 
long  period.    Each  class  of  map  would  then  show  the 
progress  of  the  wave  for  each  configuration  of  the 
generators.   But  as  yet  the  only  cotidal  maps  mad 
for  the  mean  semi-diurnal  tide,  and  only  for  the 
tion  of  new  and  fnll 


At  spring  tide,  as  we  have  seen  in  (87)  and  (88), 
bi-=(M  -f  M()  cos  2  {<p  —  ft), 
since  A  —  p,  becomes  then  equal  to  —  p.  As  a  rough  ap- 
proximation spring  tide  occurs  when  the  moon's  transit  u 
at  one  o'clock  at  night  or  in  the  day.  We  only  assume, 
however,  that  it  occurs  simultaneously  everywhere.  Now 
let  r  be  the  Oreenwich  mean  time  i 
E.  long  in  hours  of  the  place  of  obser 
time  of  high  water  being  the  time  < 
plus  the  interval,  and  local  time  being  Greenwich  I 
E.  long.,  wo  have  r  =  ,,/(y  —  ,)  — 
where  r  is  in  degrees.  Therefore,  if  we  draw  over  tbs 
ocean  a  succession  of  lines  defined  by  equidistant  integral 
values  of  the  Greenwich  time  of  high  water,  and  If  we 
neglect  the  separation  of  the  moon  from  the  sun  in  longi- 
tude in  twelve  hours,  the  successive  lines  will  give  the 
of  the  semi  diurnal  tide-wave  in  one  hour. 


auslv  everywhere,  now 
of  high  water,  and  I  the 
servation,  then,  the  local 
ne  of  the  moon's  tran»i« 


?  41.  Cotidal  Line*  of  the  World. 
No  recent  revisal  of  cotidal  lines  has  been  made  with  r„ 
aid  of  the  great  mass  of  tidal  data  which  is  now  being 
accumulated,  and  we  therefore  reproduce  (Fig.  6)  the  chart 
of  the  world  prepared  by  Sir  George  Airy  for  his  article  od 
"  Tides  and  Waves."  The  parts  of  the  world  for  which 
data  are  wanting  are  omitted.  The  Roman  numerals  upon 
the  cotidal  lines  denote  the  hour  in  Greenwich  time  of  high 
water  on  the  day  of  new  or  full  moon.  Airy  remark! 
Hi  575-584)  that  the  cotidal  lines  of  the  North  Atlantic  an 
accurately  drawn,  that  those  of  the  South  Atlantic  are 
doubtful,  and  in  the  Pacific  east  of  New  Zealand  are  almost 
conjectural.  The  embodiment  of  recent  observations  in  s 
cotidal  chart  would  necessitate  some  modification  of  those 
statements. 

When  a  free  wave  runs  Into  shallow  water  it  travels  with 
less  velocity  and  its  height  it  increased.  This 
is  observable  in  the  flexure  and  crowding  of 
the  cotidal  lines  near  continents  and  oceanic 
islands,  as,  for  example,  about  the  Azores,  the 
Bermudas,  and  the  coast  of  South  America, 
The  velocity  of  the  tide- wave  gives  good  information  ss  ts 
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the  depth  of  the  m.   In  the  North  Sea  it  appears  to  travel  I  of  the  tide  in  yards.   This  figure  is  from  the  same  sou  roe 
at  about  45  miles  an  hour,  which  corresponds  to  a  depth  I  as  the  preceding 
of  140  feet,  and  we  know  that  the  depth  along  the  deeper  I  Airy's  remarks. 


Flu.  6.— Ootfdal  Hues  of  the  world. 


•  channel  is  greater  aud  along  the  sides  less  than  this.  In  the 
Atlantic  the  wave  passes  over  90°  of  latitude,  from  the 
•ontbern  to  the  northern  one  o'clock  line,  in  twelve  hoars, 
that  is  at  the  rate  of  520  miles  an  hoar.  If  the  Atlan- 
tic tide  oonld  be  considered  as  a  free  wave  generated 
by  the  Pacific  tide,  this  velocity  would  correspond 
to  s  depth  of  18,000  feet.  Airy  considers,  however, 
that  the  Atlantic  forms  too  large  a  basin  to  permit 
the  neglect  of  the  direct  tidal  action,  and  thinks 
that  the  tides  of  this  ocean  derive  extremely  little 
of  their  character  from  the  Pacific. 
"  There  is  another  consideration,"  he  says, "  which 
must  not  be  left  out  of  sight  It  is  that, 
Airr  supposing:  the  cotidal  lines  to  be  accu- 

rately what  they  profess  to  be — namely, 
the  lines  connecting  all  the  points  at  which  high 
water  is  simultaneous — they  may,  nevertheless,  with 
a  compound  aeries  of  tide- waves,  not  at  all  represent 
tbe  ridge  of  the  tide-wave  which  actually  runs  over 
the  ocean.  Thus  an  eye  at  a  great  distance,  capable 
of  observing  the  swells  of  tbe  tide-waves,  might 
tee  one  hoge  longitudinal  ridge  extending  from  tbe 
month  of  the  Amazon  to  the  sea  beyond  Iceland, 
making  high  water  at  one  time  from  Qtpe  do  Verde 
to  the  North  Gape,  and  at  another  time  from  Florida 
to  Greenland,  and  another  ridge  transversal  to  the 
lormer,  travelling  from  the  coast  of  Quiana  to  the 
northern  sea;  and  the  cotidal  lines  which  we  have 
traced  may  depend  simply  on  the  combination  of 
these  waves.  It  does  not  appear  likely  that  we  can 
ever  ascertain  whether  it  is  so  or  not ;  bat  it  is  cer- 
tainly possible  that  the  original  waves  may  have 
thene  or  similar  forms  ;  and  if  so  it  is  vain  for  us  to 
attempt  entirely  to  explain  the  tides  of  the  Atlan- 
tic." 

He  sums  up  the  discussion  of  the  chart  by  saying : 
"  Upon  the  whole,  therefore,  we  are  driven  to  the 
conclusion  that  we  cannot  at  all  explain  the  cause 
of  the  form  of  the  cotidal  lines  in  the  ocean,  so  far 
as  they  have  been  traced  with  any  probability. 
And,  supposing  us  to  know  with  tolerable  certainty 
those  corresponding  to  the  semi-diurnal  tide,  we 
•aunot  at  all  predict  those  which  should  hold  for  the 


"The  tides  in  tbe  English  Channel  claim  notice  as  hav- 
ing been  the  subject  of  careful  examination 
by  many  persons,  English  and  French.   It  ap- 
pears that  in  the  upper  part  of  the  Channel 
the  water  flows  up  the  Channel  nearly  three  hours  after 


Sir  G.  B. 
Airy. 


i  42.  Cbtidal  Lines  of  the  Brituk  Sea*. 
Fig.  7  shows  the  cotidal  lines  in  the  seas  surrounding 
the  British  Islands.   Here  the  lines  refer  to  full  moon  and 
i  <if  moon  and  not  to  spring  tide.   The  small  figures 


Flo.  7.— Cotidal  lines  of  British  seas. 

high  water  and  runs  down  nearly  three  hours  after  low 
water  (this  continuance  of  the  current  after  high  water,  if 
it  lasts  three  hours,  is  called  by  sailors  tide-and-half-tide  ; 
if  it  last  one  hour  and  a  half,  it  is  called  tide-and-q* 
tide).  On  the  English  Bide  of  the  Channel,  especially 
site  the  entrance  of  bays,  the  directions  of  the  coj 
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tarn  in  twelve  hours  io  the  mbm  direction  as  the  hands  of 
m  watch ;  on  the  French  aide  they  turn  in  the  opposite 
direction.  Tbia  is  entirely  in  conformity  with  theory. 
The  same  laws  are  recognised  as  holding  in  the  British 
(Bristol  TJ  Channel,  and  in  tho  German  or  North  Sea  near 
the  Scotch  and  English  coasts. 

"  With  regard  to  the  Irish  Channel  we  have  only  to  re- 
mark that  there  is  a  very  {Treat  difference  in  the  height  of 
the  tide  on  the  different  sides,  the  tide  on  the  east  side 
being  considerably  the  greater.  They  are  also  greater  in 
the  northern  part  (north  of  Wicklow  on  one  side,  and  of 
Bardsey  Island  on  the  other  side)  than  in  the  southern 
part.    Between  Wexford  and  Wicklow  they  are  very  small. 

"  The  tides  of  the  German  Sea  present  a  very  remarkable 
peculiarity.  Along  the  eastern  coast  of  England,  as  far  as 
tho  mouth  of  tho  Thames,  the  tide-wave,  coming  from  the 
Atlantic  rouud  the  Orkney  Islands,  flows  towards  the 
south.  Thus,  on  a  certain  day,  it  is  high  water  in  the 
Murray  [Moray]  Firth  at  eleven  o'clock,  at  Berwick  at  two 
h  Head  at  five  o'clock,  and  soon  to 


o'clock,  at 
the 


But  on  the 


te,  the  tide-i 
i  the  north.  Thus,  on  the  day  that 
we  have  supposed,  it  will  be  high  water  off  the  Thames  at 
eleven  o'clock  (the  tide  having  travelled  in  twelve 
from  the  Murray  Firth)  and  at  Calais  nearly  at  the 
time ;  but  at  Ostend  it  will  be  at  twelve,  off  The 
two,  off  the  Helder  at  six,  and  so  on. 

"  We  believe  that  a  complete  explanation  may 
In  the  arrangement  of  the  great  shoals  of  the  North  Sea.  It 
must  be  remarked  that  (except  within  a  very  small  dis- 
tance of  Norway)  the  North  Sea  is  considerably  deeper  on 
the  English  side  than  on  the  German  side ;  so  much  so 
that  the  tide-wave  coming  from  the  north  runs  into  a  deep 
bay  of  deep  water,  bounded  on  the  west  side  by  the  Scotch 
and  English  coasts  as  far  as  Newcastle,  and  on  the  east  side 
by  the  groat  Dogger  Kank.  Ah  far  as  the  latitude  of  Hull, 
the  English  side  is  still  the  deep  one ;  and,  though  a  specie* 
of  channel  through  the  shoal  there  allows  an  opening  to 
the  east,  yet  immediately  on  the  south  of  it  is  the  Wells 
Bank,  which  again  contracts  the  deep  channel  to  the  Eng- 
lish side.  After  this  (that  is,  in  the  latitude  of  Yarmouth) 
the  deep  channel  expands  equally  to  both  aides.  It  seems 
reasonable  to  conclude  from  this  that  the  great  set  of  north 
tide  is  on  the  English  side  of  the  North  Sea,  both  between 
the  Dogger  Bank  and  England  and  between  the  Wells  Bank 
and  England  (a  branch  stream  of  tide  having  been  given 
off  to  the  east  between  these  two  banks),  and  that  any 
passage  of  tide-wave  over  theee  hanks  may  be  neglected. 
Now  this  view  Is  supported  in  a  remarkable  degree  by  the 
tidal  observations  on  two  dangerous  shoals  called  the  Ower 
and  Leman,  lying  between  Cromer  and  the  Wells  Bank, 
but  nearer  to  the  latter.  It  appears  that  on  these  shoals 
the  direction  of  the  tide-current  revolves  in  the  same 
manner  as  the  hands  of  a  watch,  proving  conclusively  that 
the  Ower  and  Leman  are  on  the  left  hand  of  the  main 
stream  of  tide  (supposing  the  face  turned  in  the  direction 
in  which  the  tide  proceeds),  or  are  on  its  eastern  border, 
and  therefore  that  the  central  stream  is  still  nearer  to  the 
coast  of  Norfolk.  From  a  point  not  far  south  of  this  we 
may  suppose  the  tide  to  diverge  in  a  fan-shaped  form  over 
the  uniformly  deep  Belgian  Sea.  Along  the  English  coast 
the  wave  will  flow  to  the  south ;  but  it  will  reach  the  whole 
of  the  Belgian  and  Dutch  coast  at  the  same  instant ;  and, 
if  this  tide  alone  existed,  we  doubt  not  that  the  time  of 
high  water  would  be  sensibly  the  same  along  the  whole  of 
that  coast. 

"  But  there  is  another  tide  of  great  magnitude,  namely, 
that  which  comes  from  the  English  Channel  through  the 
Straits  of  Dover.  This  also  diverges,  we  conceive,  in  a  fan 
form,  affecting  the  whole  Belgian  Sea:  the  western  part 
tarns  into  the  estuary  of  the  Thames;  the  eastern  part 
runs  along  the  Dutch  coast,  producing  at  successive  times 
high  water  (even  as  combined  with  the  North  Sea  tide) 
along  successive  points  of  that  coast  from  Calais  towards 
the  Helder.  Ana  this  we  believe  to  be  the  complete  ex- 
planation of  the  apparently  opposite  tide-currents.  The 
branch  tide  of  the  North  Sea  running  between  the  Dogger 
Bank  and  tho  Wells  Bank  *ill  assist  in  propagating  the 
tide  along  tho  German  coas.  .Yum  t~»e  Helder  towards  the 
mouth  of  the  Elbe.  We  have  gone  into  some  detail  in  this 
explanation  for  the  purpose  of  showing  the  importance  of 
considering  the  form  of  the  bottom  in  explanations  of 
apeciiic  tides. 

"  A  set  of  observations  has  been  made  by  Captain  Hewett 
(at  the  point  A,  Fig.  7)  on  the  depth  and  motion  of  the 
water  at  a  strictly  definite  point  a  few  miles  south  of  the 
Wells  Bank,  near  the  middle  of  the  Belgian  Sea.  The  re- 
sult was  that  the  change  of  elevation  of  the  surface  was 
insensible,  but  that  there  was  a  considerable  stream  of  ttfe 


and 


southwest  (magnetic  .  The  point 
in  question  corresponds  prettv  well  to  tbe  intersection  of 
the  cotidal  lines  of  nine  o'clock  of  the  North  Sea  tide  sad 
three  o'clock  of  the  English  Channel  tide  (ordinary  estab- 
lishments and  these  tides  would  therefore  wholly  or  par- 
tially destroy  each  other  as  regards  elevation.  As  regard* 
the  compound  tide-stream,  the  greatest  positive  camnt 
from  one  tide  will  be  combined  with  the  greater*  negativ* 
current  of  the  other,  and  this  will  produce  a  stream  who* 
direction  agrees  well  with  observation.  At  3*  on  the  day 
of  new  moon,  the  North  Sea  tide  would  be  running  north 
( magnetic),  and  the  English  Channel  tide  would  be  ran- 
ning  east,  and  therefore  the  compound  current  would  b« 
running  northeast;  at  9*  it  would  be  running  i 
Both  currents,  and  conse<iueutly  the  compound 
would  cease  at  about  O,  6»  etc,  on  the  day  of 
and,  as  the  observations  were  ma ' 
the  slack  watc 
The  whole  of  this  . 
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act  at  every  point  through- 
No  solid  niatter  posseasM  the 

;l    prulwil.l,  ,  ,  ,  <tnl^ 

solid  earth.  The  problem  of  finding  tbe  state  of  strata  of 
an  elastic  sphere  under  given  stresses  was  first  solved  ly 
Lame;1  he  made,  however,  but  few  physical  deduction* 
from  his  solution.  An  independent  solution  wa 
Sir  W.  Thomson.*  who  drew  i 
concerning  the  earth. 

His  problem,  in  as  far  as  it  Is  now  material,  is  as  I 
Let  a  sphere,  of  radius  a  and  density  tr,  be  made  of 
material  whose  bulk  and  rigidity  moduli  are  k  and  a,  and 
let  it  be  subjected  to  forces  due  to  a  potential  irHS,  per  ooit 
volume,  where  St  is  a  surface  spherical  harmonic  of  the 
second  order.  Then  it  is  required  to  find  the  strain  of  »* 
sphere.  We  refer  tbe  reader  to  the  original  sources  for  the 
methods  of  solution  applicable  to  spherical  shells  and  to 
solid  spheres.  In  order  to  write  Thomson's  solution  we  pat 
r,  X,  I  for  radius  vector,  latitude,  and  longitude,  and  a,  * 
for  the  cor 
as  follows : 


[(8«»— 3r»)*  +  |a,»]rcT| 


paa(i9*  +  t«)» 


((8.»-8ri)»T|(|i-r«W 


(Mi. 


2(19* 

r  d.S, 

•    ccol  d2 
For  either  tidal  or  rotational 

8,=.r<sin«X  —  t), 
in  the  case  of  tides  r—  |We»,  m  and  e  being  the  mooo-i 
mass  aud  distance,  and  in  the  case  of  rotation  r=  —  . 
being  the  angular  velocity  about  the  polar  axis.  Tbe  equi- 
tion  to  the  surface  is  found  by  potting  r=a+»,  where  is 
the  expression  for  p  we  put  r=«.  Henoe  from  (96)  the 
form  of  surface  Is  given  by 

A^l^rinn-j)  > 


=  «{l  +  ^r 


•    I  ry 

19a  l.       1  +  iW*  J 


.(tr). 


In  most  solids  the  hulk  modulus  is  considerably  larger  thaa 
the  rigidity  modulus,  and  in  this  discussion  it  is  suftWr.t 
to  neglect  a  compared  with  k.   With  this 
the  elllpticity  s  of  the  surface  becomes 

•=^HbfT  ~~(88)- 

Now  suppose  the  sphere  to  be  endued  with  the  power  of 
gravitation,  and  write 

r=w,9=5«  (88)- 

where  g  is  gravity  at  the  surface  of  the  globe.  Then,  if 
there  were  no  elasticity,  the  ell.  Hcity  would  be  given  by 
«-  r/g,  and  without  gravitation  by  s—  r/r.   And  it  nsy 


1  TWr-rir  Malk 


and  Tail.  NaTPkU., 

p.  583. 


215 


it.,  1863. 
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.  =  — —  =  -.  ~  (100). 

If %  be  the  rigidity  of  steel,  and  if  the  globe  have  the  rise 
snd  meu  density  of  the  earth,  r/j  =2,  and  with  the  rigidity 
of  «:«  T/g  =  |.  Henoe  the  ellipticity  of  an  earth  of  steel 
under  tide-generating  force  would  be  i  of  that  or  a  fluid 
the  similar  fraction  for  glaaa  would  be  §.  If  an 
i  be  superposed  on  the  globe,  then,  if  the  globe  rises 
ith  the  tide  as  though  it  were  fluid,  there  will 
be  no  tide  visible  to  an  observer  carried  up  and 
ith  the  solid;  and  with  any  degree  of  rigidity  the 
risible  tide  will  be  the  excess  of  the  fluid  tide  above  the 
solid  tide.  Henoe  on  an  earth  with  rigidity  of  steel  the 
oceanic  tides  would  be  reduced  to  f,  and  with  rigidity  of 
glass  to  }  of  the  tides  on  a  rigid  earth. 

{  44.  Rigidity  of  the  Earth. 

Although  the  computation  of  oceanic  tides  is  as  yet  im- 
possible, it  cannot  be  admitted  that  perfect 
*h*:^rth°f    rigidity  in  the  earth  would  augment  the  tides 
*  in  the  proportion  of  5  to  2,  although  they  might 

perhaps  be  augmented  in  the  proportion  4  to  3.  Thus 
Thomson  concludes  that  the  earth's  mass  must  have  an 
tflVctive  rigidity  at  least  as  great  as  that  of  steel.  If  it 
were  true,  as  was  held  until  recently,  that  the  earth  is  a 
fluid  ball  coated  with  a  crust,  that  crust  must  be  of  fabulous 
rigidity  to  resist  the  tidal  surgings  of  subjacent  fluid. 
Hence  we  are  led  to  the  conclusion  that  far  the  larger  por- 
tion of  the  earth's  mass,  if  not  all  of  it,  la  a  solid  of  great 
rigidity.  Up  to  the  present  time  the  argument  by  which 
the  tides  of  long  period  were  proved  to  have  approximately 
their  equilibrium  height  has  generally  been  accepted  with- 
out much  doubt,  but  we  have  [{  17)  ahown  good  cause  for 
rejecting  Laplace's  argument,  at  least  for  a  fort- 
tocrsTaa  nightly  tide.  It  appeared  formerly  that,  from 
Aridity  by  numerical  data  as  to  the  heights  of  the  tides  of 
u5e§  of  long  period,  we  should  be  able  to  compute  the 
ions  period,  actual  effective  rigidity  of  the  earth's  mass. 

But  from  {  18  we  see  that,  although  these  tides 
remain  incalculable,  yet  with  such  oceans  as  ours  the  tides 
of  long  period  must  conform  much  more  nearly  to  the 
equilibrium  laws  than  do  the  tides  of  short  period.  Thus 
a  comparison  of  the  observed  heights  of  the  tides  of  long 
period  with  the  equilibrium  law  still  remains  of  interest, 
although  the  evaluation  of  the  earth 'a  rigidity  appears  with 
present  data  unattainable.  Acting  on  the  old  belief,  Mr.  O. 
H.  Darwin  has  compared  the  lunar  fortnightly  and  monthly 
tides,  as  observed  for  thirty-three  years  at  various  Indian 
sod  European  ports,  with  the  equilibrium  theory,  and  has 
found  that  the  tide-heights  were  about  two-thirds  of  the 
equilibrium  height.1  Prom  this  the  conclusion  was  drawn 
that  the  effective  rigidity  of  the  earth  was  as  great  as  that 
of  steel.  Whilst,  then,  this  precise  comparison  with  the 
rigidity  of  steel  falls  to  the  ground,  the  investigation  re- 
mains as  an  important  confirmation  of  Thomson's  conclusion 
as  to  the  great  effective  rigidity  of  the  earth.  When  ex- 
tensive and  accurate  knowledge  of  the  tides  has  been  at- 
t^  tsined,  the  attempted  evaluation  of  the  rigidity 

mTri^tiita    *****  conceivably  be  possible,  because  there  is  a 
J»ariy  uae.   m|nute  tj^e  with  s  period  of  18.6  years  (|  23, 
schedule  [A,  iii.])  of  which  Laplace's  argument  must  hold 
good.   Great  accuracy  will,  however,  be  necessary,  because 
the  height  of  the  tide  at  the  equator  only  amounts  to  one- 
third  of  an  inch,  and  a  preliminary  inquiry  seems  to  show 
that  there  are  other  relatively  considerable  variations  of 
sea-level  arising  from  unexplained  causes.1 
Sir  W.  Thomson's  solution  of  the  strain  of  an  elastic ! 
sphere  has  been  also  used  to  determine  what 
degree  of  strength  the  materials  of  the  earth  ; 
must  have  in  order  that  the  great  continental 
plateaus  and  mountains  may  not  sink  in?   In  another  in- 1 
restigstion  it  has  been  shown  that  local  elastic  yielding  on 
the  great  coast-lines  of  continents  may  produce  an  augmen-  j 
tation  of  apparent  tide  in  certain  places  on  account  of  the 
flexure  of  the  upper  strata,  when  a  great  weight  of  water  is 
added  and  subtracted  from  the  adjacent  oceanic  area  at 
high  and  low  tide.*   There  Is  reason  to  believe  that  such  | 
flexure  has  actually  been  observed  by  a  delicate  form  of 
level  on  the  coast  of  the  Bay  of  Biscay.* 

J  Thomson  and  Talt,  Xat.  PM.,  vol.  i. 
'  Darwin,  ■■  On  19-yearly  Tide  at 
Report,  \m. 

*Q  H.  Darwin.  PhQ.  Trass.,  pt.  1.,  1882,  p.  187.  with 
fror.  ftnt.  Sot,  1885. 
J  Id..  hHL  Am*.  Rep.,  1883,  or  Phil.  Map.,  1882. 
'  D-  Abbadle.  AmaUt  9ocSe.de  BntxtiUe,  1881.  or  quotation  by 

loc  eU. 


{  45.  VUeom  and  EUutico-  Vucoum  Tide*. 

It  might  be  supposed  that  the  earth  is  composed  of  a  vis- 
cous fluid  of  great  stiffness,  or  that  it  possesses 
an  elasticity  which  breaks  down  under  con-  V  iscous  snd 
tinned  stress.  Both  these  hypotheses  have  been  rousUdes 
considered,  and  the  results  are  confirmatory  of 
the  conclusion  that  the  earth  is  made  of  very  stiff  material* 
These  problems  sppear  to  have  been  worthy  of  attack, 
although  the  existence  of  measurable  oceanic  tides  of  long 
period  negatives  the  adoption  of  the  hypothesis  of  true 
viscosity,  at  least  under  stresses  comparable  with  tide- 
generating  forces. 

If  a  sphere  of  radius  a,  density  v,  viscosity  modulus  «,  be 
under  the  action  of  forces  due  to  a  potential  per  unit 
volume  wr'.S, coast,  so  that  s  is  the  speed  of  the  tide,  the 
solution  of  the  problem  shows  that  the  tide  of  the  sphere  is 
expressed  by 


where  tan 


'cos  «  cos  (si-.)., 
X  10» 


•(101), 


Thus  the  tides  of  the  viscous  globe  are  to  the  i 
tides  of  a  fluid  \ ' 
tion  </m  of  the  t 
generator  over  the  meridian.  Further,  by  arguments  similar 
to  that  applied  in  the  case  of  elastic  tides,  it  is  found  that 
oceanic  tides  are  reduced  by  the  yielding  in  the  proportion 
of  sin  «  to  unity,  and  that  there  is  an  apparent  acceleration 
of  the  time  of  high  water  by  (4v  —  t)/s.  It  appears  by 
numerical  calculation  that,  in  order  that  the  oceanic  semi- 
diurnal tide  may  have  a  value  equal  to  two-thirds  of  the 
full  amount  on  a  rigid  globe,  the  stiffness  of  the  globe  must 
be  sbout  twenty  thousand  times  as  great  as  that  ofpltsh  at 
freexing  temperature,  when  it  is  hard  and  brittle.  We  must 
here  ] 
d« 


ius;   M-'uipiisiuiV)  Tvss^as   iv  so  uaiu  situ  »uvviv,      »i  >  u««*ra* 

pass  by  the  results  of  the  hypothesis  of  an  elasticity 
bding  under  the  influence  of  continued  stress. 


IX.  Tidal  Fhictiow. 
}  46.  General 
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general  interest  that  we  give  a  sketel 
principal  results  without  the  aid  of 
matical  symbols.  In  Fig.  6  the  paper 
posed  to  be  the  plane  of  the  orbit  of  a  as 


General 

tv,„  explanation 
JET  ofUdal 

friction. 


in  the  direction  of  the  arrow  about'  the  planet  C,  which 
rotates  in  the  direction  of  the  arrow  about  an  axis  perpen- 
dicular to  the  paper.  The  rotation  of  the  planet  is  sup- 
posed to  be  more  rapid  than  that  of  the  satellite,  so  that 
the  day  is  shorter  than  the  month.  Let  us  suppose  thst 
the  planet  is  either  entirely  fluid,  or  has  an  ocean  of 
such  depth  thst  it  is  high  water  under  or  nearly  under  the 
satellite.  When  there  is  no  friction,  with  the  satellite  at 
m,  the  planet  is  elongated  into  the  ellipsoidal  shape  shown, 
cutting  the  mean  sphere,  which  is  dotted.  But,  when  there 
is  friction  in  the  fluid  motion,  the  tide  is  retarded,  and  high 
tide  occurs  after  the  satellite  has  passed  themeridian.  Then, 
if  we  keep  the  same  figure  to  represent  the  tidal  elongation, 
the  satellite  must  be  at  M,  instead  of  at  at.  If  we  number 
the  four  quadrants  as  shown,  the  satellite  must  be  in  quad- 
rant 1.  The  protuberance  P  is  nearer  to  the  satellite  than 
P',  and  the  deficiency  Q  is  further  away  than  the  deficiency 

«  O.  H.  Darwin.  PML  Tram.,  pt  !.,  1879,  p.  1 ;  see  also  Lamb, 
"  On  the  Oscillations  of  a  Viscous  8pherold."  Proc.  ' 
Boe.,  Nov.,  1881,  p.  61. 


Digitized  by  Google 


400 


TIDES. 


Q'.  Hence  the  resultant  action  of  the  planet  on  the  satellite 
must  be  in  nonie  such  direction  as  MN.  The  action  of  the 
satellite  on  the  plauet  is  equal  and  opposite,  and  the  force 
Id  NM,  not  being  through  the  planet's  centre,  matt  produce 
a  retarding  couple  ou  the  planet's  rotation,  the  magnitude, 
of  which  depends  on  the  length  of  the  arm  CN.  This  tidal 
frictioual  couple  varies  as  the  height  of  the  tide,  and  also 
depends  on  the  satellite's  distance;  its  in  ton- 
aity  in  (act  varies  as  the  square  of  the  tide- 
generating  force,  and  therefore  as  the  inverse 
sixth  power  of  the  satellite's  distance.  Thus 
tidal  friction  must  retard  the  planetary  rotation.  Let  us 
now  consider  its  effect  on  the  satellite.  If  the  force  acting 
on  M  be  resolved  along  aud  perpendicular  to  the  direction 
CM,  the  perpendicular  component  tends  to  accelerate  the 
satellite's  velocity.  It  alone  would  carry  the  satellite  further 
from  C  than  it  would  be  draped  hack  by  the  central  force 
towards  C.  The  satellite  would  describe  a  spiral,  the  coils 
of  which  would  be  very  nearly  circular  and  very  nearly 
ooincident.  If  now  we  resolve  the  central  component  force 
along  CM  tangentially  and  perpendicular  to  the  spiral,  the 
tangential  component  tends  to  retard  the  velocity  of  the 
satellite,  whereas  the  disturbing  force,  already  considered, 
,  tends  to  accelerate  it.  With  the  gravitational 
v*[f.c ttv  "  Uw  ot  forco  between  the  two  bodies  the  reterda- 
rctArded.  tion  ma*t  prevail  over  the  acceleration.1  The 
moment  of  momentum  of  the  whole  system  re- 
mains unchanged,  and  that  of  the  planetary  rotation  dimin- 
ishes, so  that  the  orbital  moment  of  momentum  must  in- 
crease ;  now  orbital  moment  of  momentum  increases  with 
increasing  distance  and  diminishing  linear  and  angular 
velocity  of  the  satellite.  The  action  of  tidal  friction  may  ap- 
pear somewhat  paradoxical,  but  it  is  the  exact  converse  of 
the  acceleration  of  the  linear  and  angular  velocity  and  the 
diminution  of  distance  of  a  sa  tell  ite  moving  through  a  resist- 
ing medium.  The  latU-r  result  is  generally  more  familiar 
than  the  action  of  tidal  friction,  ana  it  may  help  the  reader 
to  realise  the  result  in  the  present  case.  Tidal  friction  then 
diminishes  planetary  rotation,  increases  the  satellite's  dis- 
tance, and  dimin  ishes  the  orbital  angular  velocity.  The  com- 
parative rate  of  diminution  of  the  two  angular  velocities  is 
generally  very  different.  If  the  satellite  be  close  to  the  planet 
the  rate  of  increase  of  the  satellite's  periodic  time  or  month 
is  large  compared  with  the  rate  of  increase  of  the  period  of 
planetary  rotation  or  day ;  but  if  the  satellite  is  far  off  the 
converse  is  true.  Ilenoe.  if  the  satellite  starts  very  near  the 
planet,  with  the  month  a  little  longer  than  the  day,  as  the 
satellite  recedes  the  month  soon  increases,  so  that  it  contains 
many  days.  The  number  of  days  in  the  month  attains  a 
maximum  and  then  diminishes.  Finally  the  two  angular 
velocities  subside  to  a  second  identity,  the  day  and  month 
being  identical  and  both  very  long. 

We  have  supposed  that  the  ocean  is  of  such  depth  that  the 
tides  are  direct ;  if,  however,  they  are  inverted,  with  low 
water  under  or  nearly  under  the  satellite,  friction,  instead 
of  retarding,  accelerates  the  tide;  and  it  would  be  easy  by 
drawing  another  figure  to  see  that  the  whole  of  the  above 
con  elusions  hold  equally  true  with  inverted  tides. 

2  47.  Exact  InvettifiatUm  of  the  Secular  Effect*  of  Tidal  Friction, 
The  general  conclusions  of  the  last  section  are  of  such 
wido  interest  that  we  proceed  to  a  rigorous  dis- 
™f.]  cmnion  of  the  principal  effects  of  tidal  friction 

mcuon.  in  the  elementary  case  of  the  circular  orbit  In 
order,  however,  to  abridge  the  investigation  we  shall  only 
consider  the  case  when  the  planetary  rotation  is  more  rapid 
than  the  satellite's  orbital  motion. 

Suppose  an  attractive  particle  or  satellite  of  mass  m  to  be 
moving  in  a  circular  orbit,  with  an  angular  velocity  Q,  round 
a  planet  of  mass  if,  and  suppose  the  planet  to  be  rotating 
about  an  axis  perpendicular  to  the  plane  of  the  orbit,  with 
an  annular  velocity  n ;  suppose,  also,  the  mass  of  the  planet 
to  be  partially  or  wholly  imperfectly  elastic  or  viscous,  or 
that  there  are  oceans  on  the  surface  of  the  planet ;  then  the 
attraction  of  the  satellite  must  produce  a  relative  motion  in 
the  parts  of  the  planet,  and  that  motion  must  be  subject  to 
friction,  or,  in  other  words,  there  must  be  frlctiooal  tides 
of  some  sort  or  other.  The  system  most  ac- 
iiTimahod  cordi,,fclJr  06  lownR  energy  by  friction,  and  its 
»y  friction^  configuration  must  change  in  such  a  way  that 
its  whole  energy  diminishes.  Such  a  system 
does  not  differ  much  from  those  of  actual  planets  and  satel- 
lites, and,  therefore,  the  results  deduced  in  this  hypothetical 
case  must  agree  pretty  closely  with  the  actual  course  of 
evolution,  provided  that  time  enough  has  been  and  will  be 
given  for  such  changes.  Let  C  be  the  moment  of  inertia  of 
its  axis  of  rotation,  r  the  distance  of  the 
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satellite  from  the  centre  of  tho  planet,  h  the  resultant 
moment  of  momentum  of  the  whole  system,  t  the  whole 
energy,  both  kinetic  and  potential,  of  the  system.  It  it 
assumed  that  the  figure  of  the  planet  and  the  di&tnbutioo 
of  its  internal  density  are  such  that  the  attraction  of  the 
satellite  causes  no  couple  about  any  axis  perpendicular  to 
that  of  rotation.  A  special  system  of  units  of  mass,  length, 
and  time  will  now  be  adopted  such  that  the  analytical  re- 
sults are  reduced  to  their  simplest  forms.  Let  the  unit  of 
mass  be  Mm  ■'( V-j-si).  Let  tho  unit  of  length  y  be  such  s 
distance  that  the  moment  of  inertia  of  the  planet  about  its 
axis  of  rotation  may  be  eqnal  to  the  moment  of  inertia  of 
the  planet  and  satellite,  treated  a»  particles,  about  tbeir 
centre  of  inertia,  when  distant  y  i 
This  condition  gives 


«( 


my 
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Let  the  unit  of  time  r  be  the  time  in  which  the  satellite 
revolves  through  57.3°  about  the  planet,  when  the  satellite  a 
md  ius  vector  is  equal  to  y.  In  this  case  1/r  is  the  satellite's 
orbital  angular  velocity,  and  by  the  law  of  periodic  timet 
we  have 

p-V=«(Jf  +  s»), 

where  «  is  the  attraction  between  unit  masses  at  unit  dis- 
tance.  Then  by  substitution  for  y 

_  I  <7»(Jf  +  »0U 
r~~  I  V(lfm)»  J  • 
This  system  of  units  will  be  found  to  make  the  three  fol- 
lowing functions  each  equal  to  unity,  vis., 
itiifm  ( M 4- m l-i,  pMn,  and  C.  The  units  are 
in  fact  derived  from  the  consideration  that  these 
functions  are  each  to  be  unity.    In  the  case  of  the  earth 


r'pe-;»l 
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take  the  inoon"a  mass  as  j'jd  of  the  earth's 


and  the  earth's  moment  of  inertia  as  Ota*  (as  is  very  nearly 
the  case),  it  may  easily  be  shown  that  the  unit  of  mass  it  fa 
of  the  earth's  mass,  the  unit  of  length  5.26  earth's  radii  or 
33,506  kilometres  (20,807  miles),  and  the  unit  of  time  8  ore. 
41  minutes.  In  these  unite  the  present  angular  velocity  of 
the  earth's  diurnal  rotation  is  expressed  by  .7044,  and  the 
moon's  present  radius  vector  by  11.454.  The 
two  bodies  being  supposed  to  revolve  in  circles 
about  their  common  centre  of  inertia  with  an 
angular  velocity  fl,  the  moment  of  momentum 
of  orbital  motion  is 

\M  +  ml  \M  +  mJ  Jf+st 

Then,  by  the  law  of  periodic  times  in  a  < 

a*r»==,(Jf  +  st); 
whence  an  =  ?*(M  +  st)M. 

The  moment  of  momentum  of  orbital  motion 

=  sijfsKJsf  +  st)  -M, 
and  in  the  special  units  this  is  equal  to  rt.    The  moment 
of  momentum  of  the  planet's  rotation  is  Ot,  and  C=  1  is 
the  special  units.  Therefore 

k  =  n  +  **   (108). 

Since  the  moon's  present  radius  vector  is  11.454.  it  follows 
that  the  orbital  momentum  of  the  moon  is  3.384.  Adding 
to  this  the  rotational  momentum  of  the  earth,  which  is  .704, 
we  obtain  4.088  for  the  total  moment  of  momentum  of  the 
moon  snd  eartb.  The  ratio  of  the  orbital  to  the  rotational 
momentum  is  4.80,  so  that  the  total  moment  of  momentum 
of  the  system  would,  but  for  the  obliquity  of  the  ecliptic, 
be  5.80  times  that  of  the  earth's  rotation.  Again,  the  kinetic 
energy  of  orbital  motion  is 

The  kinetic  energy  of  the  planet's  rotation  is  40**.  The 
potential  energy  of  tho  system  is  —  s  Jfm/r.  Adding  the 
three  energies  together  and  transforming  into  thesjieeial 
units,  we  have 

2«  =  n* — 1/r   (103). 

Now  let         ar  =  r».  y  =  n,  Y=2e. 

It  will  bo  noticed  that  x,  the  moment  of  momentum  of 
orbiul  motion,  is  equal  to  the  square  root  of  the  satellite's 
distance  from  the  planet.  Then  equations  (102)  and  (108) 


>  This  way  of  , 
Professor  stokes. 


the  action  of  tidal 


K  ^=  y  -4-  £•■■•••*•■••■•*■•• 
Y  =  y»  -  Ur»  =  (»  -  x)»  -  Vr*.. 


(104)  is  the  equation  of  „ 
turn,  or,  shortly,  the  equation  of 


equatia 
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meat  of  momentum  h  ;  and  we  have  all  sorts  of  ways  In 
wb  ieb  it  may  be  started.  If  the  two  rotations  be  of  opposl  to 
Mm '.mum  kinds,  i*  clear  that  we  may  start  the  system 
an  J  ionl-  witB  *°T  »«aoont  of  energy  however  great,  but 
mum  the  true  maxima  and  minima  of  energy 

energy.        compatible  with  the  given  moment  of 
momentum  are  supplied  by  d  Yidx  =  0, 

or                      *  —  A-fl/x»  =  0, 
that  is  to  say,        **-Ax»  +  l  =  0  (106). 

We  shall  presently  see  that  this  qoartic  has  either 
two  real  roots  and  two  imaginary,  or  all 
f o  >]f Istlre  imaginary  roots.  The  quartic  may  be 
fw  *n»i«l  derived  ™"  °.aite  »  different  considera- 
ble Ht«l  ^0Q>  v*»-t  °y  Aoding  the  condition  under 
pUnet  which  the  satellite  may  move  round  the 
when  planet  so  that  the  planet  shall  always 

energy  show  the  same  face  to  the  satellite,— in 
°"[°"a  fact,  so  that  they  move  as  parts  of  one 
mom.  rigid  body.   The  condition  is  simply  that 

the  satellite's  orbital  angular  velocity 
a  = «,  the  planet's  angular  velocity  of  rotation,  or 
■  =s  l/x*,  since  n  =  yand  ri = £2 — i  —  x.  By  substitut- 
ing this  value  of  y  in  the  equation  of  momentum 
(104),  we  get  as  before  «*  —  A~r*  (-1—0.  At  present 
wo  have  only  obtained  one  result,  viz.,  that,  if  with 
given  moment  of  momentum  it  is  possible  to  set  the 
satellite  and  planet  moving  as  a  rigid  body,  it  is  possible  to 
do  so  in  two  ways,  and  one  of  these  ways  requires  a  maxi- 
mum amount  of  energy  and  the  other  a  minimum  ;  from 
this  it  is  clear  that  one  must  be  a  rapid  rotation  with  the 
satellite  near  the  planet  and  the  other  a  slow  one  with  the 
satellite  remote  from  the  planet   In  the  three  equations 

A=y-f  i  (107), 

y=(fc  —  x)*  —  1/x*  (108), 

**y=l  (109), 

(107)  is  the  equation  of  momentum,  (108)  that  of  energy, 
situations    an<*  rusy  be  called  the  equation  of 

rfmo-  rigidity,  since  it  indicates  that  the  two  bodies 
men  mm.  move  as  though  parts  of  one  rigid  body.  To 
energy,  illustrate  these  equations  geometrically,  we 
ami  no  may  take  as  at>soissa  x,  which  is  the  moment 
motion!  °^  momentum  of  orbital  motion,  so  that  the 
'  '  axis  of  x  may  be  called  the  axis  of  orbital 
momentum.  Also,  for  equations  (107)  and  (109)  we  may 
„  ,     take  as  ordinate  y.  which  is  the  moment  of 

m?p.~  momentum  of  the  planet's  rotation,  so  that  the 
ti™  axis  of  y  may  be  called  the  axis  of  rotational 

momentum.  For  ( 109)  we  may  take  as  ordinate 
F,  which  is  twice  the  energy  of  the  system,  so  that  the  axis 
of  y  may  be  called  the  axis  of  energy.  Then,  as  it  will  ho 
convenient  to  exhibit  all  three  curves  in  the  same  figure, 
with  a  parallel  axis  of  x,  wo  must  have  the  axis  of  energy 
identical  with  that  of  rotational  momentum.  It  will  not 
be  necessary  to  consider  the  case  where  the  resultant 
moment  of  momentum  A  is  negative,  because  this  would 
only  be  equivalent  to  reversing  all  the  rotations;  a  is 
therefore  to  be  taken  as  essentially  positive.  Then  the  line 
of  momentum  whose  equation  is  (107)  is  a  straight  line  in- 
clined at  45°  to  either  axis,  having  positive  intercepts  on 
both  axes.  The  curve  of  rigidity  whose  equation  is  (109)  is 
clearly  of  the  same  nature  as  a  rectangular  hyperbola,  but 
it  has  a  much  more  rapid  rate  of  approach  to  the  axis  of 
orbital  momentum  than  to  that  of  rotational  momentum. 
The  intersections  (if  any)  of  the  curve  of  rigidity  with  the 
line  of  momentum  have  ab^i^ate  which  are  the  two  roots 
of  the  quartic  x*  —  At*  -f-  1  =  0.  The  quartic  has,  therefore, 
two  real  roots  or  alt  imaginary  roots.  Then,  since  x  —  \/r, 
the  intersection  which  is  more  remote  from  the  origin 
indicates  a  configuration  where  the  satellite  is  remote  from 
the  planet ;  the  other  gives  the  configuration  where  the 
satellite  is  closer  to  the  planet.  We  have  already  learnt 
that  these  two  correspond  respectively  to  minimum  and 
maximum  energy.  When  x  is  very  large,  the  equation  to 
the  curve  of  energy  is  Y—  (A  —  x)*,  which  Is  the  equation  to 
s  parabola  with  a  vertical  axis  parallel  to  Y  and  distant  h 
from  the  origin,  so  that  the  axis  of  the  parabola  passes 
through  the  intersection  of  the  line  of  momentum  with  the 
axis  of  orbital  momentum.  When  *  Is  very  small,  the 
equation  becomes  K=  —  l/x*.  Hence  the  axis  of  Y  is 
asymptotic  on  both  sides  to  the  curve  of  energy.  Then,  if 
the  line  of  momentum  intersects  the  curve  of  rigidity,  the 
curve  of  energy  has  a  maxlmnm  vertically  underneath  the 
poiut  of  intersection  nearer  the  origin  and  a  minimum 
underneath  the  point  more  remote.  But,  if  there  are  no 
intersections,  it  has  no  maximum  or  minimum. 

Fig.  9  shows  these  curves  when  drawn  to  scale  for  the 
case  of  the  earth  and  moon,  that  is  to  say  with  a  =  4.  The 
points  a  and  b,  which  are  the  maximum  and  minimum  of 
Vol.  XX1I1.-1M4 


the  curve  of  energy,  are  supposed  to  be  on  the  same 
ordinates  ss  A  and  B,  the  intersections  of  the  curve  of 
rigidity  with  the  line  of  momentum.  The  intersection  of 
the  line  of  momentui 


Fto.  ». 

is  denoted  by  D,  but  in  a  figure  of  this  size  it  necessarily 
remains  indistinguishable  from  B.  As  the  sero  of  energy 
is  quite  arbitrary,  the  origin  .for  the  energy  curve  is  dis- 
placed downwards,  and  this  prevents  the  two  curves  from 
crossing  one  another  in  a  confusing  manner.  On  account 
of  the  limitation  imposed  we  neglect  the  case  where  the 
quartic  has  no  real  roots.  Every  point  of  the  line  of 
momentum  gives  by  its  ahucissa  and  ordinate  the  square 
root  of  the  satellite's  distance  and  the  rotation  of  the 
planet,  and  the  ordinate  of  the  energy  curve  gives  the 
energy  corresponding  to  each  distance  of  the  satellite. 
Part  of  the  figure  has  no  physical  meaning,  for  it  is  impos- 
sible  for  the  satellite  to  move  round  the  planet  at  a  distance 
less  than  the  sum  of  the  radii  of  the  plauet  and  satellite. 
For  example,  the  moon's  diameter  being  about  2200  miles, 
and  the  earth's  about  8000,  the  moon's  distance  cannot  be 
less  than  6100  miles.  Accordingly  a  strip  is  marked  off 
and  shaded  on  each  side  of  the  vertical  axis  within  which 
the  figure  has  no  physical  meaning.  The  point  P  indicates 
the  present  configuration  of  the  earth  and  moon.  The 
curve  of  rigidity  x"y  =  1  is  the  same  for  all  values  of  4,  and 
by  moving  the  fine  of  momentum  parallel  to  itself  nearer 
to  or  further  from  the  origin,  we  may  represent  all  possi  ble 
moments  of  momentum  of  the  whole  system.  The  smallest 
amount  of  moment  of  momentum  with  which 
it  is  possible  to  set  the  system  moving  as  a 
rigid  body,  with  centrifugal  force  enough  to 
balance  the  mutual  attraction,  is  when  the  line 
of  momentum  touches  the  curve  of  rigidity. 
The  condition  for  this  is  clearly  that  the  equa- 
tion x*  —  At*-}- 1=0  should  have  equal  roots, 
equal  roots,  each  root  must  be  ih,  and  therefore 

(!»>•— A(i*)»-f-l  =  0, 
whence  V  =»4*/3P  or  A  =  4/31  =  1 .75.   The  actual  value  of  k 
for  the  moon  and  earth  is  about  4 ;  hence,  if  the  moon- 
earth  system  were  started  with  less  than  ^  of  its  actnal 
moment  of  momentum,  it  would  not  be  possible  for  the 
two  bodies  to  move  so  that  the  earth  should 
always  show  the  same  face  to  the  moon.  Again,  Maximum 
if  we  travel  along  the  line  of  momentum,  there  nulal*.^?f 
must  be  some  point  for  which  yx*  is  a  maxl-  rnVnih™ 
mum,  and  since  yx*  =  n!Q  there  must  be  some 
point  for  which  the  number  of  planetary  rotations  is  great- 
est during  one  revolution  of  the  satellite ;  or,  shortly,  there 
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must  be  some  configuration  for  which  there  is  a  maximum 
number  of  days  in  the  month.  Now  yx»  is  equal  to  a*,'*  —  *), 
and  this  is  a  maximum  when  x-=|a  and  tho 


number  of  days  in  the  month  is  (fa  A*  —  |Jk)  or  2Fk*fV ;  if 
a  is  equal  to  4,  as  is  nearly  the  case  for  the  earth  and  moon, 
this  becomes  27.  Hence  it  follows  that  we  now  have  very 
nearly  the  maximum  number  of  days  in  the  month.  A 
more  accurate  investigation  in  a  paper  on  the  "  Precession 
of  a  Viscous  Spheroid"  in  Phil.  Trans.,  part  i.,  1879,  showed 
that,  taking  account  of  solar  tidal  friction  and  of  the 
obliquity  to  the  ecliptic,  the  maximum  number  of  days  is 
about  29,  and  that  we  have  already  passed  through  tho 
phase  of  maximum.  We  will  now  consider 
the  physical  meaning  of  the  figure.  It  is  as-  Olw-u-wton 
sumed  that  the  resultant  moment  of  mo-  oingure. 
mentuni  of  the  whole  system  corresponds  to  a  positive  ro- 
tation. Now  imagine  two  points  with  the  same  abscissa, 
I  one  on  the  momentum  line  and  the  other  on  the  energy 
I  curve,  and  suppose  the  one  on  the  energy  curve  to  guide 
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im  line.  Then,  linos  we  ere  supposing 
frietional  tides  to  be  raised  on  the  planet,  the  energy  most 
degrade,  and  however  the  two  points  are  set  initially  the 
point  on  the  energy  carve  mast  always  slide  down  a  slope, 
carrying  with  it  the  other  point.  Looking  at  the  figure, 
we  see  that  there  are  four  slopes  in  the  energy  carve,  two 
running  down  to  the  planet  and  two  down  to  the  minimum. 
There  are,  therefore,  four  ways  in  which  the  system  may 
degrade,  according  to  the  way  it  was  started ;  but  we  shall 
only  consider  one,  that  corresponding  to  the  portion  A  Boa 
of  the  figure.  For  the  part  of  the  line  of  momentum  AB 
the  month  is  longer  than  the  day,  and  this  is  the  case  with 
all  known  satellites  except  the  nearer  one  of 
Mars.  Now,  if  a  satellite  be  placed  in  the  condi- 
tion A— that  is  to  say,  moving  rapidly  round  a 
degrades.  plaaet  which  always  shows  the  same  face  to 
the  satellite— the  condition  is  clearly  dynami- 
cally unstable,  for  the  least  disturbance  will  determine 
whether  the  system  shall  degrade  down  the  slopes  ae  or  ah 
—that  is  say,  whether  it  falls  into  or  recedes  from  the 
plauet.  If  the  equilibrium  breaks  down  by  the  satellite 
receding,  the  reception  will  go  on  until  the  system  has 
reached  the  state  corresponding  to  B.  It  is  clear  that,  if 
the  intersection  of  the  edge  of  the  shaded  strip  with  the 
line  of  momentum  be  identical  with  the  point  A,  which 
indicates  that  the  satellite  is  just  touching  the  planet,  then 
the  two  bodies  are  in  effect  parte  of  a  single  body  in  an  un- 
stable configuration.  If,  therefore,  the  moon  was  originally 
part  of  the  earth,  we  should  expect  to  find  this  identity. 
Now,  in  Fig.  9,  drawn  to  scale  to  represent  the  earth  and 
moon,  there  is  so  close  an  approach  between  the  edge  of  the 
shaded  band  and  the  intersection  of  the  line  of  momentum 
and  curve  of  rigidity  that  it  would  be  scarcely  possible  to 
distinguish  them.  Hence,  there  seems  a  probability  that 
the  two  bodies  once  formed  parts  of  a  single  one,  which 
)  up  in  consequence  of  some  kind  of  instability.  This 
is  confirmed  by  the  more  detailed  consideration  of 
the  case  in  the  paper  on  the  "  Precession  of  a  Viscous 
Spheroid,"  already  referred  to,  and  subsequent  papers,  in 
the  Philosophical  Trantactioiu  of  the  Royal  Society.' 

|  48.  Amount  of  Tidal  Retardation  of  Earth' »  Rotation. 

With  respect  to  the  actual  amount  of  retardation  of  the 
earth's  rotation,  we  quote  the  following  from 
Acceleration  Thomson  and  Talt's  Nat.  Phil.  (1883),  J  830.» 
gjgy.*.  "  In  observational  astronomy  the  earth's  ro- 
to  tidal  fric-  tatioU  serves  as  a  time-keeper,  and  thus  a  ra- 
tion, tardation  of  terrestrial  rotation  will  appear 
astronomically  as  an  acceleration  of  the  motion 
of  the  heavenly  bodies.  It  is  only  in  the  case  of  the  moon's 
motion  that  such  an  apparent  acceleration  can  be  possibly 
detected.  Now,  as  Laplace  first  pointed  out,  there  must  be 
a  slow  variation  in  the  moon's  mean  motion  arising  from 
the  secular  changes  in  the  eccentricity  of  the  earth's  orbit 
around  the  sun.  At  the  present  time,  and  for  several 
thousand  years  in  the  future,  the  variation  in  the  moon's 
motion  is  and  will  be  an  acceleration.  Laplace's  theoret- 
ical calculation  of  the  amount  of  that  acceleration  ap- 
peared to  agree  well  with  the  results  which  were  in  his 
day  accepted  as  representing  the  facte  of  observation.  But 
in  IS53  Adams  showed  that  Laplace's  reasoning  was  at 
fault,  and  that  the  numerical  results  of  Damoiseau's  and 
Phtna's  theories  with  reference  to  it  consequently  require 
to  be  sensibly  altered.  Hansen's  theory  of  the  secular  ac- 
celeration is  vitiated  by  an  error  of  principle  similar  to 
that  which  affects  the  theories  of  Damoiaeau  and  Plana: 
bat,  the  mathematical  process  which  he  followed  being 
different  from  theirs,  he  arrived  at  somewhat  different 
results.  From  the  erroneous  theory  Hansen  found  the 
value  of  12.18''  for  the  coefficient  of  the  term  in  the  moon's 
mean  longitude  depending  on  the  square  of  the  time,  the 
unit  of  time  being  a  century ;  In  a  later  computation  given 
in  his  Darlegung  he  found  the  coefficient  to  be  12.56".* 

1  For  further  consideration  of  this  subject  see  a  series  of  papers 
by  Mr.  O.  II .  Darwin,  in  Proceed,  and  Tram*,  of  the  Roysl  Society 
from  1H7«  to  1881,  and  Appendix  O  (b)  to  part  11.  vol  i.  of  Thorn 
son  and  Tail's  Sat.  Phil..  1883. 

"  >Q.  H.  Darwlns  Address  ft)  ML  J,  ~ 
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•  "  It  appear*  not  unusual  for  physical  astronomer*  to  use  sn 
abbreviated  phraseology,  for  specifying  accelerations,  which 
needs  explanation.  Thus,  when  they  speak  of  the  secular  accel- 
eration being,  e.g., '  XiM"  in  a  century,'  they  mean  by  '  accelera- 
tion' what  is  more  properly  'the  effect  of  the  scceleration  on  the 
moon's  mean  longitude.'  The  correct  unabbreviated  statement 
is  'the  acceleration  Is  25.12*  per  century.'  Thus  Hansen's  result 
Is  that  In  each  century  the  mean  motion  of  the  moon  Is  aug- 
mented bv  an  angular  velocity  of  2-V12"  per  century,  so  that  at 
the  end  of  a  century  the  mean  longitude  i»  greater  by  of  2M2" 
th^tn  It  would  have  been  had  the  moon's  mean  motion  remained 
the  same  as  It  was  at  the  beginning  of  the  century.  Considering 
-1  it  would  be  to  speak  of  a  falling  body 


"In  1859  Adams  communicated  to  Delaonay  his  in*] 
result,  namely,  that  the  coefficient  of  this  term  appran 
:  from  a  correctly  conducted  investigation  to  be  5.7",  so  that 
at  the  end  of  a  century  the  moon  is  5.7"  before  the  position 
I  it  would  have  had  at  the  same  time  if  its  mean  anraiar 
I  velocity  had  remained  the  same  as  at  the  beginning  of  Ur 
1  century.   Delaunay  verified  this  result,  and  added  toat 
I  further  small  terms  which  increased  the  coefficient  from 
5.7"  to  6.1". 

"  Now,  according  to  Airy,  Hansen's  value  of  the  'advance 
I  represents  very  well  the  circumstances  of  the 

eclipses  of  Agathoclea,  Larissa,  and  Thales,  but  (Ytr""-! 

is  if  auything  too  small.    Newcomb,  on  the  otucmui 
i  other  hand,  is  inclined  from  an  elaborate  dis- 
|  cussion  of  the  ancient  eclipses  to  believe  Hansen's  value  to 

be  too  large,  and  gives  two  competing  values,  vix,  6.4"  sad 

10.9".* 

"  In  any  ease  it  follows  that  the  value  of  the  advance* 
theoretically  deduced  from  all  the  causes,  known  up  toOw 
present  time  to  be  operative,  is  smaller  than  that  wind) 
agrees  with  observation.  In  what  follows  12"  is  taken  si 
the  observational  value  of  the  advance,  and  6"  as  the  ex- 
plained part  of  this  phenomenon.  About  the  beginning  »f 
1866  Delaunay  suggested  that  the  true  explanation  of  the 
discrepancy  might  be  a  retardation  of  the  earth's  rotation 
by  tidal  friction.  Using  this  hypothesis,  and  allowing  for 
the  consequent  retardation  of  the  moon's  mean  motion  by 
tidal  reaction,  Adams,  in  an  estimate  which  he 
has  communicated  to  us,  founded  on  the  rough 
assumption  that  the  parts  of  the  earth's  re- 
tardation due  to  solar  and  lunar  tides  are  as 
the  squares  of  the  respective  tide-generating 
forces,  finds  22  sec  as  the  error  by  which  the  earth,  re- 
garded as  a  time-keeper,  would  in  a  century  get  behind 
a  perfect  clock  rated  at  the  beginning  of  the  eentwr 
Thus  at  the  end  of  a  century  a  meridian  of  the  earth  u 
330"  behind  the  position  in  which  it  would  hare  been  if 
the  earth  had  continued  to  rotate  with  the  same  anrolar 
velocity  which  it  had  at  the  beginning  of  the  century. . 

"  Whatever  be  the  value  of  the  retardation  of  the  eerth'i 
rotation  it  is  necessarily  the  result  of  several  causes,  of 
which  tidal  friction  la  almost  certainly  preponderant  If 
we  accept  Adams's  estimate  as  applicable  to  the  outcome  of 
the  various  concurring  causes,  then,  if  the  rate  of  reac- 
tion giving  the  integral  effect  were  uniform,  the  earth  at  i 
time-keeper  would  be  going  slower  by  22  of  a  second  per 
year  in  the  middle,  and  by  .44  of  a  second  per  year  st  the 
end,  than  at  the  beginning  of  the  century.    The  Utter 

la  —  m  —  |g|  of  the  present  angular  velocity ;  and,  if  uV 

rate  of  retardation  had  been  uniform  during  ten  million 
centuries  past,  the  earth  must  have  been  rotating  faster  b; 
about  one-seventh  than  at  present,  and  the  centrifugal  fom 
must  have  been  greater  in  the  proportion  of  817*  to  7171  sr 
of  67  to  51.  If  the  consolidation  took  place 
then  or  earlier,  the  elllpticity  of  the  upper 
layers  must  have  been  instead  of  about ,  J0, 
as  it  is  at  present.  It  must  necessarily  remain 
uncertain  whether  the  earth  would  from  time 
to  time  adjust  itself  completely  to  a  figure  of  of 
equilibrium  adapted  to  the  rotation.  But  it  is 
clear  that  a  want  of  complete  adjustment  would  leave 
in  a  preponderance  of  land  in  equatorial  regions.  The 
existence  of  large  continents  and  the  great  effective  rigidity 
of  the  earth's  mass  render  it  improbable  that  the  adjust- 
ments, if  any,  to  the  appropriate  figure  of  equilibria 
would  be  complete.  The  fact  then  that  the  continents  are 
arranged  along  meridians  rather  than  in  an  equatorial  be.t 
affords  some  degree  of  proof  that  the  consolidation  of  the 
earth  took  place  at  a  time  when  the  diurnal  roUtios 
differed  but  little  from  its  present  value.  It 
is  probable,  therefore,  that  the  date  of  conaoli-  Gre^","> 
dation  is  considerably  more  recent  than  a  thou-  p7¥CT<j.:i 
sand  million  years  ago.  It  is  proper,  however,  BnBberv 
to  add  that  Adams  lays  hut  little  stress  on  the 
actual  numerical  values  which  have  been  used  in  this  con 
putation,  and  is  of  opinion  that  the  amount  of  tidal  retarda- 
tion of  the  earth's  rotation  is  quite  uncertain." 

1  49.  Effects  of  Tidal  Friction  on  thr  Etemimts  of  tie  Mm  i 
Orbit  and  on  the  Earth's  Rotation. 
It  would  be  impossible  within  the  limits  of  the  pretest 
article  to  discuss  completely  the  effects  of  tidal  friction ;  *- 

ing  an  acceleration  of  16  feet  In  a  second,  or  of  «  feet  in  JjJ 
seconds,  and  how  false  and  inconvenient  It  is  to  speak  of  a  witfa 
being  20  seconds  fast  when  it  is  20  seconds  in  advance  of  v*9J 
it  ought  to  be.  we  venture  to  suggest  that  to  attain  clear™*" 
correctness  without  sacrifice  of  brevity,  'advance'  be  sobt-u** 
tor  'acceleration'  In  the  ordinary  astronomical  phraseology. 
I    «  Retard**  on  the  Motion  of  the  Moon,  Washington.  IBS. 
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confine  ourselves  to  certain  general  considera- 
tions which  throw  light  on  the  nature  of  those 
'         effects.    We  have  in  the  preceding  sections  sup- 
fcon.  posed  that  the  planet's  axis  is  perpendicular 

to  the  orbit  of  the  satellite,  and  that  the  latter 
m  circular;  we  shall  now  suppose  the  orbit  to  be  oblique  to 
the  equator  and  eccentric,  and  shall  also  consider  some  of 
the  effects  of  the  solar  perturbation  of  the  moon-earth  sys- 
tem. For  the  sake  of  brevity  the  planet  will  be  called  the 
earth,  and  the  satellite  the  moon.  The  complete  invest!- 
(ration  was  carried  oat  on  the  hypothesis  that  the  planet 
was  a  viscous  spheroid,  because  this  was  the  only  theory 
of  fractionally  resisted  tides  which  had  been  worked  out. 
Although  the  results  would  be  practically  the  same  for  any 
system  of  fractionally  resisted  tides,  we  shall 
of  the  planet  or  earth  as  a  viscous  body.' 
We  shall  show  that  if  the  tidal  retardation  be  small  the 
obliquity  of  the  ecliptio  increases,  the  earth's 
Obliquity  of  TOtation  is  retarded,  and  the  moon's  distance 
hic.-eaaes.  °  periodic  time  are  increased.  _  Fig.  10  repre- 
sents the  earth 
pole,  so  that  S  is  the 
pole  and  the  onter  cir- 
cle the  equator.  The 
earth's  rotation  is  in 
the  direction  of  the 
curved  arrow  at  8.  The 
half  of  the  inner  circle 
which  is  drawn  with  a  \J 
fall  line  is  a  semi-small- 
circle  of  south  latitude, 
and  the  dotted  semi-cir- 
cle is  a  semi-fi mall-cir- 
cle in  the  same  north 
latitude.  Generally  dot- 
ted linos  indicate  parts 
of  the  figure  which  are 
below  the  plane  of  the  paper.  It  will  make  the  explanation 
somewhat  simpler  if  wo  suppose  the  tides  to  be  raised  by  a 
auxin  and  anti-moon  diametrically  opposite  to  one  another. 
Let  M  and  M'  be  the  projections  of  the  moon  and  anti- 
moon  on  to  the  terrestrial  sphere.  If  the  fluid  in  which 
the  tides  are  raised  were  perfectly  friction  less,1  or  if  the 
earth  were  a  perfect  fluid  or  perfectly  elastic,  the  apices 
of  the  tidal  spheroid  would  be  at  M  and  M'.  If,  however, 
there  is  internal  friction,  due  to  any  sort  of  viscosity,  the 
tides  will  lag,  and  we  may  suppose  the  tidal  apices  to  be  at 
T  and  T'.  Now  suppose  the  tidal  protuberances  to  be  re- 
placed by  two  equal  heavy  particles  at  T  and  T\  which  are 
instantaneously  rigidly  connected  with  the  earth.  Then 
the  attraction  of  the  moon  on  T  is  greater  than  on  T,  and 
that  of  the  anti-moon  on  T'  is  greater  than  on  T.  The  re- 
sultant of  these  forces  is  clearly  a  pair  of  forces  acting  on 
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the  earth  in  the  direction  TM,  T'M'.  These  forces  clearly 
cause  a  couple  about  the  axis  in  the  equator,  which  lies  in 
the  same  meridian  as  the  moon  and  anti-moon.  The  di- 
rection of  the  couple  is  shown  by  the  curved  arrows  at  L, 
L'.  If  the  effects  of  this  couple  be  compounded  with  the 
existing  rotation  of  the  earth  according  to  the  principle  of 
the  gyroscope,  the  south  pole  8  tends  to  approach  M  and 
the  north  pole  to  approach  M'.  Hence,  supposing  the 
moon  to  move  in  the  ecliptic,  the  inclination  of  the  earth's 
axis  to  the  ecliptic  diminishes,  or  the  obliquity  increases. 
Next  the  forces  TM,  T'M'  clearly  produce,  as  in  the  simpler 
case  considered  above,  a  couple  about  the  earth's  polar  axis, 
which  tends  to  retard  the  diurnal 


ins  a  lair  representation 
of  the  state  of  the  case  so  long  as  the  different  harmonic 

te  tide  wave  do  not  suffer  very 
;  and  this  Is  the  case  so 
The  rigorous  result  for 


that  in  general  the  obliquity  will 
I  that,  with  small  viscosity  of  the 
of  the  satellite  be  longer  than  two 
of  the  planet,  the  obliquity  increases, 
ero  obliquity  is  only  dynamically 
of  the  satellite  is  less  than  two 
periods  of  the  planet's  rotation. 

Suppose  the  motions  of  the  planet  and  of  its  solitary 
satellite  to  be  referred  to  the  invariable  plane  of  the  sys- 
tem. The  axis  of  resultant  moment  of  momentum  is  nor- 
mal to  this  plane,  and  the  component  rotations  are  that  of 
the  planet  about  its  axis  of  figure  and  the  orbital  motion 
of  the  planet  and  satellite  round  their  common  centre  of 


1  Thew  explanations,  tog-ether  with  other  remarks,  are  to  be 
i|"mi1  In  the  abstract*  of  Mr.  G.  H.  Darwin's  memoirs  In  Pror.  Ren, 
See.,  tx-»  to  mm.  ^ 

w*  ^Y^^Y  th^  tWe"t^e"t  ''h     in verte<L    If  theT  are  In- 


inertia ;  the  axis  of  this  latter  rotation  is  clearly  the 
to  the  satellite's  orbit.  Hence  the  normal  to 
the  orbit,  the  axis  of  resultant  moment  of  mo- 
mentum, and  the  planet's  axis  of  rotation  must 
always  lie  in  oue  plane.  From  this  it  follows 
,  that  the  orbit  and  the  planet's  equator  must 
necessarily  have  a  common  node  on  the  invari- 
able plane.  If  either  of  the  component  rotations  alters  in 
amount  or  direction,  a  corresponding  change  must  take 
place  in  the  other,  such  as  will  keep  the  resultant  moment 
of  momentum  constant  in  direction  and  magnitude.  It 
has  been  shown  that  the  effect  of  tidal  friction  is  to  in- 
crease the  distance  of  the  satellite  from  the  planet,  and  to 
transfer  moment  of  momentum  from  that  of  planetary 
rotation  to  that  of  orbital  motion.  If,  then,  the  direction 
of  the  planet's  axis  of  rotation  does  not  change,  it  follows 
j  that  the  normal  to  the  lunar  orbit  must  approach  the  axis 
of  resultant  moment  of  momentum.  By  drawing  a  series 
i  of  parallelograms'  oil  the  same  diameter  and  keeping  one 
side  constant  in  direction,  this  may  be  easily  seen  to  be 
true.  This  is  equivalent  to  saying  that  the  inclination  of 
the  satellite's  orbit  will  decrease.  But  this  decrease  of  in- 
clination docs  not  always  necessarily  take  place,  for  the 
previous  investigations  show  that  another  effect  of  tidal 
friction  may  be  to  increase  the  obliquity  of  the  planet's 
equator  to  the  invariable  plane,  or,  in  other  words,  to  in- 
crease the  inclination  of  the  planet's  axis  to  the  axis  of 
resultant  moment  of  momentum.  Now,  If  a  parallelo- 
gram be  drawn  with  a  constant  diameter,  it  is  seen  that  by 
increasing  the  inclination  of  oue  of  the  Bides  to  the  diameter 
(and  even  decreasing  its  length)  the  inclination  of  the  other 
side  to  the  diameter  may  also  be  increased.  The  most  favor- 
able case  for  such  a  change  is  when  the  side  whose  inclina- 
tion is  increased  is  nearly  as  long  as  the  diameter.  From 
this  it  follows  that  the  inclination  of  the  satellite's  orbit 
to  the  invariable  plane  may'  increase,  and  that  it  is  most 
likely  to  increase,  when  the  moment  of  momentum  of 
planetary  rotation  is  large  compared  with  that  of  the 
orbital  motion.  The  analytical  solution  of  the  problem 
agrees  with  these  results,  for  it  shows  that  if  the  viscosity 
of  the  planet  be  small  the  inclination  of  the  orbit  always 
diminishes,  but  if  the  viscosity  be  large,  and  if  the  satellite 
moves  with  a  short  periodic  time  (as  estimated  in  rotations 
of  the  planet),  the  inclination  of  the  orbit  will  increase. 
These  r««ulta  convey  some  Idea  of  the  physical  causes 
which  may  l>ave  given  rise  to  the  present  inclination  of  the 
Inner  orbit  to  the  ecliptic.  For  the  analytical  investigation 
shows  that  the  inclination  of  the  lunar  orbit  to  a  certain 
plane,  which  replaces  the  invariable  plane  when  the  solar 
attraction  is  introduced,  was  initially  small,  that  it  then 
increased  to  a  maximum,  and  that  it  finally  diminished  and 
is  still  diminishing. 

But  the  laws  above  referred  to  would,  by  themselves, 
afford  a  very  unsatisfactory  explanation  of  the  inclination 
of  the  lunar  orbit,  because  the  sun's  attraction  is  a  matter 
of  much  importance.  It  has  been  found  that,  if  the  vis- 
cosity of  the  planet  be  small,  the  inclination  of  the  orbit 
of  the  solitary  satellite  to  the  Invariable  plane  will  always 
diminish;  but,  when  solar  influence  is  introduced,  the  cor- 
responding statement  is  not  true  with  regard  to  the  incli- 
nation of  the  lunar  orbit  to  the  proper  plane,  for  dnring 


one  part  of  the  moon's  history  the  inclination  to  the 
plane  would  have  in 
earth  had  been  small 


if  the  viscosity 


opfT 


orbit 
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Consider  a  satellite  revolving  about  a  planet  in  an  elliptic 
orbit,  with  a  periodic  time  which  is  long  com- 
pared with  the  period  of  rotation  of  the  Eceen- 
planet;  and  suppose  tbst  frictional  tides  are  Wcltyof 
raised  on  the  planet.  The  major  axis  of  the 
tidal  spheroid  always  points  in  advance  of  the 
satellite,  and  exercises  on  it  a  force  wh  ich  tends 
to  accelerate  its  linear  velocity.  When  the  satellite  is  in 
perigee  the  tides  are  higher,  and  this  disturbing  force  is 
greater  than  when  the  satellite  is  in  apogee.  The  disturb- 
ing force  may  therefore  be  represented  as  a  constant  force, 
always  tending  to  accelerate  the  motion  of  the  satellite, 
and  as  a  periodic  force  which  accelerates  in  perigee  and 
retards  in  apogee.  The  constant  force  causes  a  secular  in- 
crease of  the  satellite's  mean  distance  and  a  retardation  of 
its  mean  motion.  The  accelerating  force  In  perigee  causes 
the  satellite  to  swing  out  further  than  it  would  otherwise 


it  comes  round  to  apogee  it ! 
remote  from  the  planet   The  retarding  force  in  apogee  acts 
exactly  inversely,  and  diminishes  the  oerigean  distance. 


Thus,  the  apogean  distance  increases  and  the  perigean  dis- 
tance diminishes,  or,  in  other  words,  the  eccen-    „  , 
tricity  of  the  orbit  increases.   Now  consider  decrease 
another  case,  and  suppose  the  satellite's  periodic 
time  to  be  identical  with  that  of  the  planet's  rotation. 
Then,  when  the  satellite  is  In  perigee,  it  is  moving  f 
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id  when  in  apogee  it  is  moving 
slower;  hence  at  apogee  the  tides  lag,  and  at  perigee  they 
are  accelerated.  Now  the  lagging  apogean  tides  give  rise 
to  an  sece I l- rating  force  on  the  satellite,  and  increase  the 


distance,  whilst  the  accelerated  perigean  tide* 
give  rise  to  a  retarding  force,  and  decrease  the  apogean 
distance.  Hence  in  this  case  the  eccentricity  of  the  orbit 
will  diminish.  It  follows  from  these  two  results  that  there 
most  be  some  intermediate  periodic  time  of  the  satellite 
for  which  the  eccentricity  does  not  tend  to  vary. 

Bat  the  preceding  general  explanation  is  in  reality  some- 
what Ima  satisfactory  than  it  seems,  because  it  does  nut 
make  clear  the  existence  of  certain  antagonistic  influences, 
to  which,  however,  we  shall  not  refer.  The  rigorous  result, 
for  a  viscous  planet,  shows  that  in  general  the  eccentricity 
of  the  orbit  will  increase ;  but,  if  the  obliquity  of  the 
planet's  equator  be  nearly  90°,  or  if  the  viscosity  be  so 
great  as  to  approach  perfect  rigidity,  or  if  the  periodic 
time  of  the  satellite  (measured  in  rotations  of  the  planet) 
be  short,  the  eccentricity  will  slowly  diminish.  When  the 
viscosity  is  small  the  law  of  variation  of  eccentricity  is 
very  simple:  if  eleven  periods  of  the  satellite  occupy  a 
longer  time  than  eighteen  rotations  of  the  planet,  the  ec- 
centricity increases,  and  rice  versa.  Hence  iu  the  case  of 
small  viscosity  a  circular  orbit  is  only  dynamically  stable 
if  the  eleven  periods  are  shorter  than  the  eighteen  rotations. 

Speculations  founded  on  Tidal 


$  SO.  HiHory  of  (he  Earth  and  Moon. 
We  shall  not  attempt  to  discuss  the  mathematical  methods 
by  which  the  complete  history  of  a  planet,  attended  by  one 
or  more  satellites,  Is  to  be  traced.  The  laws  Indicated  in  the 
preceding  sections  show  that  there  is  such  a  problem,  and 
that  it  may  be  solved,  and  we  refer  to  Mr.  Darwin's  papers 
for  details  (Phil.  Tram.,  l&ft-Sl).  It  may  be  interesting, 
however,  to  give  the  various  results  of  the  investigation  in 
the  form  of  a  sketch  of  the  possible  evolution  of  the  earth 
and  moon,  followed  by  remarks  on  the  other  planetary 
systems  and  on  the  solar  system  as  a  whole. 
We  begin  with  a  planet  not  very  much  more  than  8000 

miles  in  diameter,  and  probably  partly  solid, 
Conjectural  partly  fluid,  and  partly  gaseous.  It  is  routing 
ofJnoon  about  an  axis  inclined  at  about  11°  or  12°  to 
from  earth,  the  normal  to  the  ecliptic,  with  a  period  of  from 

two  to  four  hours,  and  is  revolving  about  the 
ran  with  a  period  not  much  shorter  than  our  present  year. 
The  rapidity  of  the  planet's  rotation  causes  so  great  a  com- 
pression of  its  figure  that  it  cannot  continue  to  exist  in  an 
ellipsoidal  form  with  stability;  or  else  it  is  so  nearly  un- 
stable that  complete  instability  is  induced  by  the  solar 
tides.  The  planet  then  separates  into  two  masses,  the  larger 
being  the  earth  and  the  smaller  the  moon.  It  is  not  at-  | 
tempted  to  define  the  mode  of  separation,  or  to  say  whether 
the  moon  was  initially  a  chain  of  meteorites.  At  any  rate 
it  must  be  assumed  that  the  smaller  mans  became  more  or 
leas  conglomerated  and  finally  fused  into  a  spheroid,  per- 
haps in  consequence  of  impacts  between  its  constituent 
meteorites,  which  were  once  part  of  the  primeval  planet. 
Dp  to  this  point  the  history  is  largely  speculative,  for  the 
conditions  of  instability  of  a  rotatiug  mass  or  fluid  have 
not  yet  been  fully  investigated.   We  now  have  the  earth 

and  moon  nearly  in  contact  with  one  another, 
,™  and  stating  nearly  as  though  they  were  parts 

Sot °of  in-  ot  ono  rlK'd  «"*>y-'  Th**  '»  the  wbich 
vestigation.  was  the  subject  of  dynamical  investigation. 

As  the  two  masses  are  not  rigid,  the  attraction 
of  each  distorts  the  other;  and,  if  they  do  not  move  rigor- 
ously with  the  same  periodic  time,  each  raises  a  tide  in  the 
other.  Also  the  sun  raises  tides  in  both.  In  consequence 
of  the  frictioual  resistance,  to  these  tidal  motions,  such  a 
system  is  dynamically  unstable.  If  the  moon  had  moved 
orbitally  a  little  faster  than  the  earth  rotated,  she  must 
have  fallen  back  into  the  earth  ;  thus  the  existence  of  the 
moon  compels  us  to  believe  that  the  equilibrium  broke 
down  by  the  moon  revolving  orbitally  a  little  slower  than 
the  earth  rotates.  In  consequence  of  the  tidal  friction  the 
periodic  times  both  of  the  moou  (or  the  month)  aud  of  the 
earth's  rotation  (or  the  day)  increase;  but  the  month  in- 
creases in  length  at  a  much  greater  rate  than  the  day.  At  | 
some  early  stage  in  the  history  of  the  system  the  moon 
was  conglomerated  Into  a  spheroidal  form,  and  acquired  a 
rotation  about  an  axis  nearly  parallel  to  that  of  the  earth. 

The  axial  rotation  of  the  moon  is  retarded  by  the  attrac- 
tion of  the  earth  on  the  tides  raised  in  the    The  moon 
moon,  and  this  retardation  takes  place  at  a  far 
greater  rate  than  the  similar  retardation  of  the  earth's 

'  8ee  criticisms  by  Mr.  Nolan,  fl 
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As  soon  as  the  moon  routes  round  her  axis  w,th 
twice  the  angular  velocity  with  which  she  revolves  in  ber 
orbit,  the  position  of  her  axis  of  rotation  (parallel  with  the 
earth's  axis)  becomes  dynamically  unstable.  The  obliquity 
of  the  lunar  equator  to  the  plane  of  the  orbit  increav-, 
attains  a  maximum,  and  then  diminishes.  Meanwhile  the 
lunar  axial  rotation  is  being  reduced  towards  identity  with 
the  orbital  motion.  Finally,  her  equator  is  nearly  coinci- 
dent with  the  plane  of  the  orbit,  and  the  attraction  of  the 
earth  on  a  tide,  which  degenerates  into  a  permanent  ellip- 
ticity  of  the  lunar  equator,  causes  her  always  to  show  the 
same  face  to  the  earth. 

All  this  must  have  taken  place  early  in  the  history  of 
the  earth,  to  which  we  now  return.  As  the 
month  increases  in  length  the  lunar  orbit  be-  The  earth 
comes  eccentric,  and  the  eccentricity  reaches  s  *  u?*/ 
maximum  when  the  month  occupies  about  a 
rotation  and  a  half  of  the  earth.  The  maximum  of  eccen- 
tricity is  proliably  not  large.  After  this  the  eccentricity 
diminishes.  The  plane  of  the  lunar  orbit  is  nt  first  practi- 
cally identical  with  the  earth's  equator,  but  as  the  ni^on 
recedes  from  the  earth  the  sun's  attraction  begins  to  mike 
itself  felt.  We  mast  therefore  introduce  the  conception  of 
two  ideal  planes  (here  called  the  proper  planes),  to  wbiih 
the  motion  of  the  earth  and  moon  must  be  referred.  The 
lunar  proper  plane  is  at  first  inclined  at  a  very  small  angle 
to  the  earth's  proper  plane,  and  the  orbit  and  equator  coin- 
cide with  their  respective  proper  planes.  As  soon  u  the 
earth  rotates  with  twice  the  angular  velocity  with  which 
the  moon  revolves  in  her  orbit,  a  new  instability  sets  io. 
The  month  is  then  about  twelve  of  our  present  bouts,  and 
the  day  about  six  such  hours  in  length.  The  inclination* 
of  the  lunar  orbit  and  of  the  equator  to  their  respective 
proper  planes  increase.  That  of  the  lunar  orbit  to  its  pro- 
per plane  increases  to  a  maximum  of  6°  or  7°,  and  ever 
after  diminishes,  that  of  the  equator  to  its  proper  plane  in- 
creases to  a  maximum  of  about  2°  45',  and  ever  after  dimin- 
ishes. The  maximum  inclination  of  the  lunar  orbit  to  its 
proper  plane  takes  place  when  the  day  is  a  little  leai  than 
nine  of  our  present  hours,  aud  the  month  a  little  less  lbs* 
six  of  our  present  days.  The  maximum  inclination  of  tbe 
equator  to  its  proper  plane  takes  place  earlier  than 
this.  Whilst  these  changes  have  been  going  on  the  proper 
planes  have  been  themselves  changing  in  their  positions  rebv 
tively  to  one  another  and  to  tbe  ecliptic.  At  first  they 
were  nearly  coincident  with  one  another  and  with  the 
earth's  equator,  but  they  then  open  out,  and  the  inclina- 
tion of  the  lunar  proper  plane  to  the  ecliptic  coqtinnally 
diminishes,  whilst  that  of  the  terrestrial  proper  plane  con- 
tinually increases.  At  some  stage  the  earth  became  man 
rigid,  and  oceans  were  formed,  so  that  oceanic  tidal  fricttm 
probably  came  to  play  a  more  important  part  than  bodily 
tidal  friction.  If  this  be  the  case,  the  eccentricity  of  tbe 
orbit,  after  passing  through  a  stationary  phase,  begins  te 
increase  again.  We  have  now  traced  tbe  system  to  s  state 
in  which  the  day  and  month  are  increasing,  but  at  ungual 
rates,  the  inclination  of  the  lunar  proper  plane  te  the 
ecliptic  and  of  tbe  orbit  to  the  proper  plane  are  diminish- 
ing, tbe  inclination  of  the  terrestrial  proper  plane  to  the 
ecliptic  is  increasing  and  of  the  equator  to  its  proper  plane 
is  diminishing,  and  tbe  eccentricity  of  tbe  orbit  is  inr reus- 
ing. No  new  phase  now  supervenes  aud  at  length  we  hsre 
tbe  system  in  its  present  configuration.  The  minimum 
time  in  which  the  changes  from  first  to  last  i 
place  is  54,000.000  years. 

There  are  other  collateral  results  which  mm 
a  supposed  primitive  viscosity  or  plasticity  of 
the  earth '8  mass.  For  during  this  course  of 
evolution  the  earth's  HUM  must  have  suffered 
a  screwing  motion,  so  that  the  polar  regions 
have  travelled  a  little  from  west  to  east  relatively  to  the 
equator.  This  affords  a  possible  explanation  of  tbe  north 
and  south  trend  of  our  great  continents.  Also  a  hurt* 
amount  of  beat  has  lieen  generated  by  friction  deep  down 
in  the  earth  ;  and  some  very  small  part  of  the  observed  in- 
crease of  temperature  in  underground  borings  may  he  at- 
tributable to  this  cause.  The  preceding  history  might  vary 
a  little  in  detail  according  to  the  degree  of  viscosity  which 
wo  attribute  to  the  earth's  mass,  and  according  as  oceanic 
tidal  friction  is  or  is  notnow  and  in  the  more  recent  pa*'  » 
more  powerful  cause  of  change  than  bodily  tidal  frktwn- 
The  argument  reposes  on  the  imperfect  rigidity  of  solid* 
and  on  the  internal  friction  of  semi-solids  and 
fluids;  these  are  vertc  cans*.  Thus  changes  of 
the  kind  here  discussed  must  be  going  on,  and 
must  have  gone  on  in  the  past  And  for  tbis 
history  of  the  earth  and  moon  to  be  true  through- 
out, it  is  only  necessaiy  to  postulate  a  sufficient 
lapse  of  time,  and  that  there  is  not  enough  matter  diffused 
through  space  to  materially  resist  the  motions  of  the  _ 
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and  earth  in  perhaps  200,000,000  years.  It  seems  hardly 
U<o  much  to  say  that,  granting;  these  two  postulates,  and 
the  existence  of  a  primeval  planet,  such  as  that  above 
lifscnbed,  a  system  wciuld  necessarily  bo  developed  which 
would  bear  a  strong  resemblance  to  our  own.  A  theory, 
reposing  on  rerte  cautm  which  briugs  into  quantitative 
correlation  the  lengths  of  the  present  day  sod  month, 
the  obliquity  of  the  ecliptic,  and  the  inclination  and 
eccentricity  of  the  lunar  orbit  should  have  claims  to  ac- 
o'ptance. 

j  51.  The  Other  Planetary  .S't*6- *y«fe»u. 
If  this  has  been  the  evolution  of  the  earth  and  moon,  a 
similar  process  must  have  been  going  on  else- 
Other  where.  So  far  we  have  only  considered  a  sin- 
J,|*nc^7  Ki„  satellite  and  the  sun,  but  the  theory  may 
nuxTw-m*.  q{  tonno  ^  extended,  with  modifications,  to 
plane ta  attended  by  several  satellites.  We  will  now,  there- 
fore, consider  some  of  the  other  members  of  the  solar  sys- 
tem. A  large  planet  has  much  more  energy  of  rotation  to 
be  destroyed,  and  moment  of  momentum  to  be  redistributed, 
than  a  small  one,  and  therefore  a  large  planet  ought  to  pro- 
ceed in  its  evolution  more  slowly  than  a  small  one.  There- 
fore we  ought  to  And  the  larger  planet*  lea*  advanced  than 
the  smaller  ones.  The  masses  of  such  of  the  planotfl  as  have 
■uellites  are,  in  terms  of  the  earths  mass,  as  follows: 
Man = f ,  Jupiter  =  340 ;  Saturn  =*  100 ;  Uranus  =  17 ;  Nep- 


Mir* 


therefore  be  furthest  advanced  in  its  evolu- 
tion, and  it  is  here  alone  in  the  whole  system 
that  we  find  a  satellite  moving  orbitallv  faster 
than  the  planet  routes.  This  will  also  be  the  ultimate  fate 
of  oar  moon,  because,  after  its  orbital  motion  has  be.cn 
reduced  to  Identity  with  that  of  the  earth's  rotation,  solar 
tidal  friction  will  further  reduce  the  earth's  angular  velo- 
city; the  tidal  reaction  on  the  moon  will  then  be  reversed, 
sod  the  moon's  orbital  velocity  will  increase  and  her  dis- 
tance from  the  earth  diminish.    Bat,  since  the  moon's  mass 

'.  he  earth  ^fore  ih  tareTersal  takes"  pb^0"  N^ow^h^saU™ 
lites  of  Mars  are  very  small,  and  therefore  they  need  only 
recede  a  very  short  distance  from  the  planet  before  the 
reversal  of  tidal  reaction.  The  periodic  time  of  the  satel- 
lite Drimos  is  30"  18-,  and,  as  the  period  of  rotation  of  Mars 
it  24*  37-,  Deimos  must  be  still  receding  from  Mars,  but 
very  slowly.  The  periodic  time  of  the  satellite  Phobos  is 
7*  39»;  therefore  it  must  be  approaching  Mars.  It  does  not 
<~ra  likely  that  it  has  ever  been  remote  from  the  planet.' 
The  eccentricities  of  the  orbits  of  both  satellites  are  small ; 
that  of  Deimofl  is  .0057  and  that  of  Phobos  .0088.  If  the 
vi<c«sity  of  the  plsnet  be  small,  or  if  oceanic  tidal  friction 
be  the  principal  cause  of  change,  both  eccentricities  are 
hing;  but,  if  the  viscosity  be  large,  both  are  in- 


.  As  we  have  no  means  of  knowing  whether  the 
increasing  or  diminishing,  the  larger 
eccentricity  of  the  orbit  of  Phobos  cannot  be  a  fact  of  much 
importance  either  for  or  against  the  present  views.  But  it 
mast  be  admitted  that  it  is  s  slightly  unfavorable  indica- 
tion. The  position  of  the  proper  plane  of  a  satellite  is 
determined  by  the  periodic  time  of  the  satellite,  the  oblate- 
wss  of  the  planet,  and  the  sun's  distance.  The  inclination 
of  the  orbit  of  a  satellite  to  the  proper  plane  is  not  deter- 
mined by  anything  in  the  system.  Hence  it  isonly  the  In- 
clination of  the  orbit  which  can  afford  any  argument  for  or 
against  the  theory.  The  proper  planes  of  both  satellites 
are  npccssarily  nearly  coincident  with  the  equator  of  the 
planet ;  but  it  is  in  accordance  with  the  theory  that  the 
inclinations  of  the  orbits  to  their  respective  proper  planes 
should  be  small.  Any  change  in  the  obliquity  of  the  equa- 
tor of  Mars  to  the  plane  of  his  orbit  must  be  entirely  duo 
to  solar  tides.  Tho  present  obliquity  is  about  30°,  and  this 
points  also  to  an  advanced  stage  of  evolution,  at  least  if  the 
111*  of  the  planet  was  primitively  at  all  nearly  perpendicu- 
lar to  the  ecliptic 

We  now  come  to  the  system  of  Jupiter.  This  enormous 
Joptter  planet  is  still  rotating  in  about  ten  hours ;  its 
axis  is  nearly  perpendicular  to  the  ecliptic; 
sad  three  of  its  satellites  revolve  in  seven  days  or  less, 
whilst  the  fourth  has  a  period  of  16*  16*.  This  system  is 
obviously  far  less  advanced  than  our  own.  The  inclina- 
tions of  the  proper  planes  to  Jupiter's  equator  are  necessa- 
rily small,  but  the  inclinations  of  the  orbits  to  the  proper 
planes  appear  to  be  very  interesting  from  a  theoretical  point 
of  view.  They  are  in  the  case  of  the  first  satellite  0°  0*  0", 
in  the  ease  of  the  second  0°  27'  50",  in  that  of  the  third 
"  18'  30",  and  in  that  of  the  fourth  0°  14'  58".  We  have 
shown  above  that  the  orbit  of  a  satellite  is  first  coincident 

1  Mr.  Nolan  considers  the  theory  inapplicable  to  the  cose  of 
~  29th  July,  1MB. 
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[  with  its  proper  plane,  and  that  the  inclination  afterwards 
I  rises  to  a  maximum  and  finally  declines.    If  then  we  may 
assume,  as  seems  reasonable,  that  the  satellites  are  in  stages 

of  evolution  corresponding  to  their  distances  from  the 
planet,  these  inclinations  accord  well  with  the  theory.  The 
eccentricities  of  the  orbits  of  the  two  inner  satelfites  are 
insensible,  those  of  the  outer  two  small.  This  does  not  tell 
strongly  either  for  or  Against  the  theory,  because  the  his- 
tory of  the  eccentricity  depends  considerably  on  the  nature 
of  the  friction  to  which  the  tides  are  subject.  Yet  it  on 
the  whole  agrees  with  the  theory  that  the  eccentricity 
should  be  greater  in  the  more  remote  satellites.  It  appears 
that  the  satellites  of  Jupiter  always  present  the  same  face 
to  the  planet,  just  as  does  our  moon.  This  was  to  be  expected. 

The  case  of  Saturn  is  not  altogether  so  favorable  to  the 
theory.  The  extremely  rapid  rotation,  the 
ring,  and  the  short  periodic  time  of  the  inner 
satellites  point  to  an  early  stage  of  development;  whilst 
the  longer  periodic  time  of  the  three  outer  satellites  and 
the  high  obliquity  of  the  equator  indicate  a  later 
Perhaps  both  viewR  may  be  more  or  less  correct,  for  s 
sive  shedding  of  satellite*  would  impart  a  modern  appear- 
ance to  the  system.  It  has  probably  been  previously  re- 
marked that  the  Saturnian  system  bears  a  strong  analogy 
to  the  solar  system,  Titan  being  analogous  to  Jupiter,  Hy- 
perion and  Iapetus  to  Uranus  and  Neptune,  and  the  inner 
satellites  to  the  inner  planets.  Thus  anything  which  aids 
us  in  forming  a  theory  of  the  one  system  will  throw  light 
on  the  other.  The  details  of  the  Saturnian  system  seem 
to  be  more  or  less  favorable  to  the  theory.  The  proper 
planes  of  the  orbits  (except  that  of  Iapetus)  are  nearly 
In  the  plane  of  the  ring,  and  the  inclinations  of  all  the 
orbits  thereto  appear  not  to  be  large.  As  the  result  of  a 
careful  series  of  olwervations  made  at  Washington  in  1873, 
Prof.  Asaph  Hall »  finds  that  the  eccentricities  of  the  orbits 
of  Mimas,  Enceladus,  Tethys,  Dione,  and  Rhea  are  insensi- 
ble, that  of  Titan  is  .0284,  of  Hyperion  .1000,  and  that  of 
Iapetus  .0278.  The  satellite  Iapetus  appears  always  to  pre- 
sent the  same  face  to  the  planet. 

Concerning  Uranus  and  Neptune  there  is  not  i 
said,  as  their  systems  are  very  little  known  ; 
but  their  masses  are  much  larger  than  that  of 
the  earth,  and  their  satellites  revolve  with  ii 
short  periodic  time.  The  retrograde  motion 
and  high  inclination  of  the  satellites  of  Uranus  are  very 
remarkaWe^The  theory  oMhe  ^inclination  of  the  orbit 

it  is  not  very  easy  to  see  to  what  result*  investigation  might 
lead  if  the  inclination  were  large.  It  must  be  admitted, 
however,  that  the  Uranian  system  points  to  the  proba- 


te be 


bility  of  the  existence  of  a  primitive  planet, 1 
rotation,  or  at  least  with  a  very  large  obliquity  of  equator. 

It  appears  from  this  review  that  the  other  members  of 
the  solar  syBtem  present  some  phenomena  which  are  strik- 
ingly favorable  to  the  tidal  theory  of  evolution,  and  none 
which  are  absolutely  condemnatory.  We  shall  show  in  the 
following  section  that  there  are  reasons  why  the  tidal  fric- 
tion arising  in  the  planetary  systems  cannot  have  had  so 
much  effect  as  in  the  case  of  the  earth  and  moon.  That  the 
indications  which  we  have  just  noted  were  not 


marked,  but  yet  seemed  to  exist, 


{  52.  Influence  of  Tidal  Friction  on  the 
Solar  System. 


well  with  this 


of  the 


According  to  the  nebular  hypothesis,  the  planet*  and  the 
satellites  are  portions  detached  from  contract- 
ing nebulous  masses.  In  the  following  discus-  Solar  system 
sion  that  hypothesis  will  be  accepted  in  its  as  a  whole, 
main  outlines  and  we  shall  examine  what  mod- 
ifications are  necessitated  by  the  influence  of  tidal  friction. 
It  may  be  shown  that  the  reaction  of  the  tides  raised  In 
the  sun  bv  the  planets  must  have  had  a  very  small  influ- 
ence in  changing  the  dimensions  of  the  planetary  orbits 
round  the  sun.  From  a  consideration  of  numerical  data 
with  regard  to  the  solar  system  and  the  planetary  sub-sys- 
tems, it  appears  improbable  that  the  planetary  orbits  have 
been  sensibly  enlarged  by  tidal  friction  since  the  origin  of 
the  several  planets.  But  it  is  possible  that  some  very  small 
part  of  the  eccentricities  of  the  planetary  or- 
bits is  due  to  this  cause.  From  arguments  Planetary 
similar  to  those  advanced  with  regard  to  the  sub-systems, 
solar  system  as  a  whole,  it  appears  unlikely 
that  the  satellites  of  Man,  Jupiter,  and  Saturn  originated 
very  much  nearer  the  present  surfaces  of  the  planets  than 
wo  now  observe  them.  But,  the  data  being  insufficient^  we 
cannot  feel  sure  that  the  alteration  in  th 
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i  of  these  satellites  hu  not  been  considerable,  It 
remains,  however,  nearly  certain  that  they  cauuot  have 
first  originated  almost  in  contact  with  the  present  surfacea 
of  the  planeta,  in  the  same  way  as  in  the  preceding  sketch 
(?  50)  has  been  shown  to  be  probable  with  regard  to  the 
moon  and  earth.  Numerical  data  concerning  the  distribu- 
tion of  moment  of  momentum  in  the  several  planetary 
sab-systems  exhibit  so  striking  a  difference  between  the 
terrestrial  system  and  those  of  the  other  planeta  that  we 
should  from  this  alone  have  grounds  for  believing  that  the 
modes  of  evolution  have  been  considerably  different.  The 
difference  appears  to  lie  in  the  genesis  of  the  moon  close  to 
the  present  surface  of  the  planet,  and  we  Khali  see  below 
that  solar  tidal  friction  may  be  assigned  as  a  reason  to  ex* 
plain  how  it  has  happened  that  the  terrestrial  planet  had 
contracted  to  nearly  its  present  dimensions  before  the  gene- 
•ia  of  a  satellite,  bat  that  this  was  not  th,e  caae  with  the 
exterior  planeta.  The  efficiency  of  solar  tidal  friction  ia 
very  much  greater  in  it*  action  on  tbe  nearer  planeta  than 
on  the  further  ones.  The  time,  however,  daring  which 
solar  tidal  friction  haa  been  operating  on  the  external 
planeta  is  probably  moch  longer  than  the  period  of  its  effi- 
ciency for  tbe  interior  ones,  and  a  aeries  of  numbers  pro- 
portional to  the  total  amount  of  rotation  destroyed  in  the 
several  planet*  would  present  a  far  less  rapid  decrease  as 
we  recede  from  the  sun  than  numbers  simply  expressive  of 
the  efficiency  of  tidal  friction  at  the  several  planeta. 

it  must  be  admitted  that  the  effect  produced 
i  friction  on  Jupiter  and  Saturn  has  not  been 
nearly  so  great  as  on  the  interior  planeta.  And,  as  already 
stated,  it  is  very  improbable  that  so  large  an  amount  of 
momentum  should  have  been  destroyed  as  to  materially 
affect  the  orbits  of  the  planeta  round  the  son. 

We  will  now  examine  how  the  differences  of  distance  from 
the  sun  would  be  likely  to  affect  the  histories 
Distribution  °^  t^e  several  planetary  masses.  According  to 
of  satellite*  the  nebular  hypothesis,  a  planetary  nebula 
amongst  the  contracts,  and  rotates  quicker  as  it  contracts, 
planeta.  The  rapidity  of  tbe  revolution  causes  it  to  be- 
come unstable,  or  perhaps  an  equatorial  belt 
gradually  detaches  itself;  It  is  Immaterial  which  of  these 
two  really  takes  place.  In  either  caae  the  separation  of 
that  part  of  the  mass  which  before  the  change  had  the 
greatest  angular  momentum  permits  the  central  portion  to 
resume  a  planetary  shape.  The  contraction  and  the  In- 
crease of  rotation  proceed  continually  until  another  por- 
tion is  detached,  and  so  on.  There  thus  recur  at  intervals 
a  series  of  epochs  of  instability  or  of  abnormal  change. 
Now  tidal  friction  must  diminish  tbe  rate  of  increase  of 
rotation  d ue  to  contraction,  and  therefore  if  tidal  friction 
and  contraction  are  at  work  together  the  epochs  of 
bility  must  recur  more  rarely  than  if  contraction 
acted.  If  the  tidal  retardation  is  sufficiently  great,  the 
increase  of  rotation  due  to  contraction  will  be  so  far 
counteracted  as  never  to  permit  an  epoch  of  inatabilitv  to 
occur.  Since  tbe  rate  of  retardation  due  to  solar  tidal  fric- 
tion decreases  rapidly  as  we  recede  from  the  sun,  these 
considerations  accord  with  what  we  observe  in  the  solar 
system.  For  Mercury  and  Venns  have  no  satellites,  and 
there  is  a  progressive  increase  in  the  number  of  satellites 
as  we  recede  from  tbe  sun.  Moreover,  the  number  of  sat- 
ellites is  not  directly  connected  with  the  mass  of  the  pluuet, 
for  Venus  has  nearly  the  same  mass  as  the  earth  and  has 
no  satellite,  and  the  earth  haa  relatively  by  far  the  largest 
satellite  of  the  whole  system.  Whether  this  be  the  true 
cause  of  the  observed  distribution  of  satellites  amongst  the 
planets  or  not,  it  is  remarkable  that  the  same  cause  also 
affords  un  explanation,  as  we  shall  now  show,  of  that  dif- 
ference between  the  earth  with  tbe  moon  and  the  other 
planets  with  their  satellites  which  has  caused  tidal  friction 
to  be  the  principal  agent  of  change  with  the  former  but 
rymm  0f  not  with  the  latter.  In  the  caae  of  the  con- 
earth  and  traeting  terrestrial  mass  we  may  suppose  that 
moondlf-  there  was  for  a  long  time  nearly  a  balance 
fcrent  from  between  the  retardation  doe  to  solar  tidal  fric- 
oinem.  t|0„  tn<  acceleration  due  to  contraction, 
and  that  it  was  not  until  the  planetary  mass  had  contracted 
to  nearly  its  present  dimensions  that  an  epoch  or  instabil- 
ity could  occur.   It  may  also  be  noted  that  if  there  be  two 


equal  planetary  masses  which  generate  satellites,  but  under 
very  different  conditions  as  to  the  degree  of  condensation 
of  the  masses,  the  two  satellites  will  be  likely  to  differ  in 
mas*  ;  we  cannot  of  course  tell  which  of  the  two  planets 
would  generate  the  larger  satellite.  Thus,  if  the  genesis 
of  the  moon  was  deferred  until  a  late  epoch  in  the  history 
of  the  terrestrial  mass,  the  mass  of  the  moon  relatively  to 
the  earth  would  l»e  likely  to  differ  from  the  mass  of  other 
satellites  relatively  to  their  planets.  If  the  contraction  of 
the  planetary  mass  he  almost  completed  before  the  genesis 
of  the  satellite,  tidal  friction,  doe  jointly  to  the 


and  to  the  sun,  will  thereafter  be  the  great  cause  of  change 
iu  the  system  ;  and  thus  the  hypothesis  that  it  is  tbe  sole 
cause  of  change  will  give  an  approximately  accurate  expla- 
nation of  the  motion  of  the  planet  and  satellite  at  any  sub- 
sequent time.  We  have  already  seen  that  the  theory  that 
tidal  friction  has  been  the  ruling  power  in  the  evolution  of 
the  earth  and  moon  co-ordinates  the  present  motions  of  th« 
two  bodies  and  carries  us  back  to  an  initial  stats  wbea  the 
moon  first  had  a  separate  existence  as  a  satellite  ;  and  the 
initial  configuration  of  the  two  bodies  is  SOCh  that  we  are 
led  to  believe  that  the  moon  is  a  portion  of  the  primi- 
tive earth  detached  by  rapid  rotation  or  other  causa. 
There  seems  to  be  some  reasou  to  suppose  that  the  earliest 
form  in  which  the  moon  had  a  separate  ex  istence  was  at  a 
ring  or  chain  of  meteorites ;  bnt  this  condition  precedts 
that  to  which  the  dynamical  investigation  leads  hack. 

I>et  us  now  turn  to  the  other  planetary  sub-systems.  The 
satellites  of  the  larger  planets  revolve  with  short  periodic 
timen;  this  admits  of  a  simple  explanation,  for  the  small- 
ncss  of  their  masses  would  bsve  prevented  tidal  friction 
from  being  a  very  efficient  cause  of  change  in  the  dimen- 
sions of  their  orbits,  and  the  lsrgeness  of  the  planet's 
masses  would  have  caused  them  to  proceed  slowly  in  their 
evolution.  If  the  planets  be  formed  from  chains  of  me- 
teorites or  of  nebulous  matter,  their  rotation  has  arisen 
from  the  excess  of  orbital  momentum  of  the  exterior  over 
that  of  the  interior  matter.  A*  we  have  no  means  of 
knowing  how  broad  the  chain  mar  have  been  in  any  case, 
nor  how  much  it  may  have  dosed  in  on  the  sun  ia  course 
of  concentration,  we  are  Unable  U>  compute  the  primitive 
augular  momentum  of  a  planet.  A  rigorous  method  of 
comparison  of  the  primitive  rotations  of  the  several  planets 
is  thus  wanting.  If,  however,  tbe  planets  were  formed  un- 
der similar  conditions,  then  we  should  expect  to  find  the 
exterior  planets  now  rotating  more  rapidly  than  tbe  inte- 
rior ones.  On  making  allowance  for  the  different  degrets 
of  concentration  of  the  planets,  this  ia  the  esse.  That  tbe 
inner  satellite  of  Mars  revolves  with  a  period  of  leas  than 
a  third  of  the  planet's  rotation  ia  perhapa  the 
most  remarkable  fact  in  the  solar  system.  The  Satellite!  of 
theory  of  tidal  friction  explains  this  perfectly ;  stars, 
and  this  will  be  tbe  ultimate  fate  of  all  satel- 
lites, Itecause  the  solar  tidal  friction  retards  tbe  planetary 
rotation  without  directly  affecting  tbe  satellite's  orbital 
motion.  Numerical  comparison  shows  that  the  efficiency 
of  solar  tidal  friction  in  retarding  tbe  terrestrial  and  mar- 
tian  rotations  is  of  about  the  same  degree  of  importance, 
notwith  standi  tig  the  much  greater  distance  of  the  placet 
Mars.    In  the  above  discussion  it  will 


that  the  earth  and  moon  do  actually  differ  from  the  other 
planets  to  such  an  extent  as  to  permit  tidal  friction  to  have 
been  the  most  important  factor  in  their  history. 


By  an  examination  of  tbe  probable  effects  of  solar  tidal 
friction  on  a  contracting  planetary  mass,  we 
have  been  led  to  assign  a  cause  for  the  ob-  Summary, 
served  distribution  of  satellites  in  the  solar 
system,  and  this  again  baa  itself  afforded  an  explanation 
of  how  it  happened  that  the  moon  so  originated  that  tbe 
tidal  friction  of  the  lunar  tides  in  the  earth  should  have 
been  able  to  exercise  so  large  an  influence.  We  have  en- 
deavored not  only  to  set  forth  the  influence  which  tidal 
friction  may  have,  and  probably  has,  had  in  the  history  of 
the  system,  if  sufficient  time  be  granted,  but  also  to  point 
out  what  effects  it  cannot  have  produced.  These  investi- 
gations afford  no  grounds  for  the  rejection  of  the  nebular 
hypothesis;  but,  while  they  present  evidence  in  favor  of 
the  main  outlines  of  that  theory,  they  introduce  modifica- 
tions of  considerable  importance.  Tidal  friction  is  a  cant* 
of  change  of  which  Laplace's  theory  took  no  account;  and 
although  the  activity  of  that  cause  may  be  regarded  as 
mainly  belonging  toa  later  period  than  tbe  events  described 
in  the  nebular  hypothesis,  yet  it  seems  that  its  influence 
has  been  of  great,  and  in  one  instance  of  even  paramount 
importance  In  determining  the  present  condition  of  the 
planets  and  their  satellite*.  Throughout  the  whole  of  this 
discussion  it  bss  been  supposed  that  sufficient  time  is  at 
our  disposal;  Sir  W.  Thomson  and  others  have,  however, 
adduced  reasoning  which  goes  to  show  that  the  history  of 
the  solar  system  must  be  comprised  within  a 
period  considerably  leas  than  a  hundred  mil- 
lion years.1  It  would  perhaps  be  premature 
to  accept  this  as  the  final  and  definite  conclu- 
sion of  science.  If,  however,  it  be  confirmed,  we  shall  only 
be  permitted  to  accept  the  doctrine  that  tidal  friction  has 
effected  considerable  modification  in  the  configuration  of 
the  moon  and  earth,  and  must  reject  the  earlier  portion 
of  the  history  sketched  above.  (O.  B.  ft) 


'  Thomson  and  Tail's  Sat  PMl.,  App.  E  ; 
1887 ;  Wolf.  Thiorta  Cotm.^oni^,  18S6. 
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TIDOR,  or  Tidore,  bo  island  (0°  39^  N.  Ut  and 
12T  23'  E.  long.)  of  the  East  Indian  Archipelago,  off 
the  west  coast  of  Jilolo  (q.v.)  and  south  of  Ternate, 
is  Dearly  circular  in  form,  and  has  an  area  of  about  58 
square  miles.  A  volcano  (5900  feet),  now  quiescent, 
riies  in  the  centre  and  occupies  nearly  the  whole  oi 
the  island  ;  its  sides  arc  densely  covered  with  forests. 
The  principal  productions  are  sago,  rice,  cocoa-nuts, 
ud  bananas.  The  capital,  Tidor,  on  the  east  coast,  is 
a  walled  town  and  the  seat  of  a  sultan  tributary  to  the 
Dutch.  The  population  is  estimated  at  7500.  Tidor, 
which  is  included  in  the  residency  of  Ternate,  is  admin- 
istered by  a"  con  troleur." 

TIKCK,  Ludwio  (1773-1853),  the  most  conspicu- 
ous figure  of  the  German  romantic  school  of  literature, 
was  born  at  Berlin  on  31st  May,  1773.  His  father,  a  | 
ropemalter,  was  dry,  sarcastic,  and  matter-of-fact ;  h'lB 
mother,  gentle  and  pious,  with  a  leaning  to  mysticism. 
Tieck  partook  of  both  characteristics :  half  his  work 
and  half  his  genius  seemed  a  skeptical  commentary  on 
the  other  half.  He  emancipated  himself  from  the 
prosaic  influence  of  his  father  s  house  by  a  passionate 
rtudy  of  Shakespeare.  After  a  brilliant  career  at 
school  he  repaired  in  1792  to  the  university  at  Halle, 
and,  returning  to  Berlin  in  1794,  devoted  himself  to 
authorship,  in  which  he  had  already  made  experiments. 
As  is  so  commonly  the  case  with  young  writers  of 
genius,  his  first  tales  (Abdullah,  William  LoveU)  par- 
look  too  largely  of  the  melodramatic,  and  have  little 
permanent  value.  But  the  romantic  school  of  Ger- 
many, a  movement  comparable  to  the  Lake  school  of 
England,  was  already  in  the  air,  and  Tieck  was  deeply 
sensitive  to  its  influence.  He  was  strongly  fascinated 
by  two  of  its  aspects  in  particular — the  reaction  in 
favor  of  German  mediaeval  art  and  the  revived  inter- 
est in  fairy  tales  and  folk-lore  in  general.  Inspired  by 
his  friend  Wackenroder,  a  youth  of  pious  ardor  and 
most  pious  simplicity,  he  wrote  his  unfortunately  un- 
finished romance  SternbaWi  Travel*,  *  very  gospel 
for  the  artist,  at  once  the  complement  and  the  anti- 
type of  Wilhelm  Meiiter.  HiB  studies  in  popular  lit- 
erature resulted  in  the  entertaining  adaptation  of  Blue 
Beard  entitled  Peter  Lebrtcht,  and  several  kindred 
works.  Fair  Eclebert,  his  masterpiece,  and  the  master- 
piece of  all  romantic  fiction,  came  to  him  he  said  by  in- 
spiration. He  may  well  be  believed :  no  artifice  could 
have  created  the  pervading  sensation  of  dreamy  soli- 
tude or  the  intense  thrill  of  the  catastrophe.  The 


happy  idea  of  dramatising  popular  legend  led  to  the 
production  of  a  greatly  improved  Blue  Beard,  and 
subsequently  of  Pu**  in  Booti,  a  satire  on  Kotzebue 
and  iffland,  such  an  alliance  of  broad  humor  and 
dainty  irony  as  we  might  expect  to  find  in  the  lost 
Middle  Comedy  of  Athena 

It  might  almost  have  been  better  if  Tieck  had  con- 
tinued to  walk  in  his  own  way.  His  was  a  susceptible 
nature,  too  sensitive  for  perfect  independence.  In 
1798  he  made  the  acquaintance  of  the  Schlegels,  and 
was  drawn  into  their  circle.  Novalis.  undoubtedly 
the  greatest  genius  of  the  romantic  school  was  for  a 
time  a  compensation  to  him  for  the  death  of  Wacken- 
roder, whose  essays  on  art  he  edited  with  additions  of 
his  own.  But  Novalis  himself  soon  died,  and  the  in- 
fluence of  the  Schlegel  circle,  with  its  bickerings  and 
its  "chopping  and  changing  of  ribs,"  was  not  wholly 
salutary  either  in  a  moral  or  a  literary  point  of  view. 
August  Schlegel  inspired  Tieck  with  a  passion  for  the 
Spanish  drama.    He  also  spent  much  time  on  a  trans- 


lation of  Don  Quixote,  certainly  a  masterpiece,  and 
rendered  Ben  Jooson's  Silent  Woman,  having  pre- 
viously adapted  Volpone,  One  important  production 
of  his  own  nevertheless  belongs  to  this  period,  the 
romantic  drama  of  Genoveva,  enthusiastically  admired 
by  so  clear-headed  and  impartial  a  judge  as  Bishop 
Thirlwall.  He  also  produced  his  delightful  miniature 
drama  of  Little  Red  Riding  Hood,  and  was  working 
with  great  spirit  on  The  Emperor  Octavian  when  he 
was  suddenly  attacked  by  rheumatic  gout,  which  tor- 
mented him  more  or  less  for  the  remainder  of  his  life. 
Between  pain  and  unpleasant  literary  disputes  his  ac- 
tivity was  long  greatly  impeded.  The  narrowness  of 
his  moans  also  troubled  him.  He  had  married  the 
daughter  of  Pastor  Alberti,  and,  although  he  was  an 
amiable  man  and  nothing  is  alleged  against  his  wife, 
his  household  does  not  seem  to  have  been  entirely 
comfortable.  He  lived  alternately  in  Jena,  Berlin, 
and  Dresden,  where  he  became  very  intimate  with 
Steffens,  and  wrote  his  powerful  but  dismal  Ule,  The 
Runenberg.  The  Emperor  Octavian  was  completed 
in  1804,  with  less  success  than  had  been  hoped.  In 
the  following  year  Tieck  repaired  to  Italy,  nominally  to 
visit  the  baths  of  Pisa :  but  he  made  this  medical  in- 
junction the  plea  for  a  long  stay  in  the  country.  The 
effect  of  Italian  scenery,  plastic  art,  and  new  impres- 
sions in  general  was  to  wean  him  from  much  of  the 
in  which  he  had  hitherto  indulged,  and  to 
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direct  him  to  the  criticism  of  life.  The  transition  to 
his  new  manner  is  indicated  by  the  additions  to  his 
former  tales  and  dramas,  which,  after  several  years 
spent  in  wandering  and  in  sickness,  he  published  in 
1812.  The  Elect,  The  l*hiltre,  and  The  Goblet  are 
tales,  distinguished,  the  last  two  more  especially,  by 
brilliant  coloring  and  elaborate  art.  Portunatut,  a 
drama  in  two  parts,  added  in  1816,  wants  the  spirit  of 
its  predecessors,  but  is  pervaded  by  a  quiet  sarcastic 
humor  exceedingly  enjoyable.  Plays  and  stories  were 
set  in  a  framework  of  aesthetic  conversation,  and  the 
entire  collection  was  entitled  Phantom*.  By  this  pub- 
lication Tieck  settled  accounts  with  the  romantic 
sohool,  and  could  no  more  be  regarded  as  its  leader. 

Tieck's  power  of  original  composition  failed  him  for 
some  years.  He  devoted  himself  especially  to  anti- 
quarian and  dramatic  studies.  In  pursuance  of  the 
latter  he  visited  England,  saw  Kenible  and  Kean  on 
the  stage,  and  renewed  acquaintance  with  Coleridge, 
whom  he  had  known  in  Italy.  The  friendship  of 
Solger  was  highly  important  to  him,  and  helped  him 
to  the  clear  definite  principles  of  composition  and 
criticism  in  which  he  had  previously  been  deficient. 
The  period  of  reflection  gradually  worked  itself  into  a 
period  of  productiveness,  beginning  with  his  charming 
novelette  of  The  Picture*,  translated  by  ThirlwalL  It 
was  followed  by  a  series  of  similar  works  extending 
over  nearly  twenty  years,  very  unequal  in  value,  but 
in  their  best  examples  belonging  to  a  very  high  class 
of  art  Their  great  peculiarity  is  the  blending  of 
narrative  with  disquisition  and  comment,  so  thought- 
ful and  ingenious  that,  interesting  as  the  action  com- 
monly is,  the  interruption  is  not  resented.  They  have 
usually  a  strongly  marked  ironical  element .  as  though 
the  writer  were  only  half  in  earnest,  a  self-criticism 
of  which  a  great  creative  genius  would  have  been  in- 
capable, but  which  bestows  unusual  piquancy  on  pro- 
ductions of  the  second  order.  The  Picture*,  already 
mentioned,  is  a  fine  instance  of  the  masterly  conduct 
of  a  story,  and  contains  a  very  original  figure,  the 
shrewd,  sottish,  graceless  old  painter  Eulenbock,  who, 
with  talent  enough  to  have  made  a  name  and  a  fortune, 

Sins  a  precarious  livelihood  by  forging  old  masters. 
ic  Betrothal,  also  translated  by  Thirl  wall,  is  a  severe 
satire  on  hypocritical  pietism.  Among  the  best  of  tho 
other  novelettes  in  this  style  may  be  mentioned  The 
Traveller*,  one  of  the  most  perfect  specimens  of  tho 
author's  irony;  Luck  brings  Brains,  a  fine  study  of 
the  power  of  a  weak  character  to  rise  to  its  opportu- 
nities when  elevated  by  a  sense  of  responsibility ;  and 
The  Superfiuitie*  of  Life,  an  anecdote  delightfully  told. 
The  Old  Book  and  The  Scarecrow,  two  of  the  most 
fantastically  imaginative,  resolve  themselves  into  lit- 
erary satire.  The  motive  of  the  latter  was  borrowed 
by  Hawthorne  in  his  Mother  Rigby'*  Pipe.  Of  fictions 
with  an  historical  basis,  the  most  popular  are  those 
derived  from  the  lives  of  poets — A  Poet1*  Life,  of 
which  Shakespeare  is  the  hero,  and  A  Poet'*  Death, 
relating  the  sad  history  of  Camoens.  The  Revolt,  in 
the  Cevenne*  is  an  historical  romance  of  considerable 
compass^  but  Tieck's  masterpiece  in  this  department 
is  his  Witches  Salftath,  a  tale  almost  unparalleled  in 
literature  for  its  delineation  of  heart-breaking,  hope- 
less misery.  The  Young  Carpenter  (1836.  but  com- 
menced much  earlier)  can  hardly  bo  assigned  to  any 
of  these  classes.  It  has  a  strong  affinity  to  Wilhelm 
Matter,  and  may  be  compared  with  Sternbald,  both 
for  its  resemblance  and  its  contrast.  Finally,  in 
Vittoria  Accorambona  (1840)  Tieck  takes  yet  another 
new  departure,  indicating  affinities  with  the  modern 
French  school  of  fiction.  The  novel  has  been  trans- 
lated into  English,  but  is  probably  best  known  to 
English  readers  by  Mrs.  Carlyle's  half-earnest  half- 
mocking  admiration  of  the  hero  Bracciano,  a  Blue 
Beard  on  the  highest  principles,  and  her  wish  that 
she  could  have  lived  two  hundred  years  before,  "  to 
have  been — his  mistress,  not  his  wife." 
These  novels  were  all  written  at  Dresden,  where 


Tieck  had  settled  in  1819.  He  enjoyed  especial  favor 
at  court,  took  an  active  part  in  the  direction  of  the 
royal  theatre,  and  gained  a  new  description  of  celebrity 
by  his  semi-public  readings  from  dramatic  poets  in  the 
court  circle.  According  to  the  almost  unanimous  testi- 
mony of  his  hearers,  he  was  the  finest  dramatic  reader 
of  his  age.  His  daughter  Dorothea,  who  united  her 
father's  literary  talent  to  her  grandmother's  mystic 
piety,  was  of  great  assistance  to  him .  especially  in  the 


ranslation  of  Shakespeare  which  passes  under  his 
name.  Schlegel  had  translated  seventeen  playa  Tieck 
had  undertaken  to  translate  the  remainder,  and  it  has 
been  generally  supposed  that  he  kept  his  word.  In 
fact  the  translation  was  almost  entirely  executed  by 
Dorothea  Tieck  and  Count  Wolf  Baudiasin,  Tieck  con- 
tributing hardly  anything  but  his  advice  and  his  name. 
The  truth  slips  out  quite  innocently  in  the  page*  of 
hiB  biographer  Kopke,  and  is  fully  told  by  Gustav 
Freytag  (Im  Neuen  Reich,  January,  1880).  During 
hia  residence  at  Dresden  he  collected  his  critical  writ- 
ings, produced  his  excellent  translation  of  the  English 
dramatists  anterior  to  Shakespeare,  and  edited  the 
works  of  Novalis,  Kleist.  Lenz,  and  other  contem- 
poraries. In  1842  he  accepted  the  invitation  of 
Frederick  William  IV.  to  settle  in  Berlin,  where  he 
had  already  been  to  conduct  the  representation  of  the 
Antigone  with  Mendelssohn's  music.  He  found  him- 
self but  little  in  his  element  in  the  city  of  his  birth, 
and  the  dramatic  representations  directed  by  him,  in- 
cluding revivals  of  some  of  his  own  plays,  were  rarely 
successful.  In  1851  his  health  failed  entirely,  and  he 
withdrew  altogether  from  the  world.  He  died  on  29th 
April,  1853. 


ThouKh  not  a  writer  of  the-  highest  rank,  Tieck  is  l 
theless  a  moat  original  genius,  very  unjustly  neglected  by 
hia  countrymen.  The  beat  of  his  composition*  in  the  teite 
of  the  romantic  school  are  absolute  masterpieces;  and  hia 
later  productions,  if  imperfect,  occupy  a  unique  position  in 
literature.  He  may  be  compared  to  Wieland,  whom  be 
decidedly  surpasses,  and  to  Ariosto,  whom  he  would  have 
more  than  rivalled  if  he  bad  been  capable  of  a  great  -l<- 
tained  effort.  His  susceptibility  and  self-distrust  checked 
hia  genius,  but  at  the  same  time  gave  it  that  peculiar  ironic 
flavor  which  conetitutcs  its  special  distinction.  He  is  like 
an  exquisite  aide  dish,  not  sufficiently  substantisl  fora  foil 
meal.  The  attempts  to  extract  a  moral  significance  from 
the  stories  In  Phanianu  seem  entirely  thrown  away;  the 
purpose  of  hia  later  writings,  when  there  is  any,  is  always 
definite.  Perhaps  the  soundest  criticism  upon  him.  at 
bottom,  is  Heine's  in  his  Romantic  School,  though  written  at 
a  time  when  it  was  hia  cue  to  ahow  the  works  of  that  school 
as  little  quarter  aa  possible.  Carlyle's  criticism  is  excellent, 
but  only  refers  to  the  Phantom*. 

The  principal  contribution  to  Tieck'a  biography  is  the 
delightful  book  of  Rudolf  Kopke  (Leipsic,  1855*.  chiefly 
drawn  from  his  oral  communications  and  containing  his 
opinions  on  a  number  of  subjects.  Particulars  of  his  resi- 
dence at  Dresden,  more  especially  of  hia  connection  with 
the  theatre,  are  given  in  the  memoirs  of  Friescn  i  Weimar. 
1871).  Tales  from  Phantatut  have  been  translated  in  Car 
lyle's  Specimen*  of  German  Romance,  and  are  reprinted  in  his 
miscellanies.  A  greatly  inferior  version,  in  some  places 
unscrupulously  altered  from  (arlyle,  was  published  in  IMS 
with  an  elaborate  preface  signed  by  J.  A.  F.,  who  does  not. 
however,  appear  to  have  been  the  translator.  Several  of 
Tieck's  other  works  havo  been  translated  into  English,  hot 
the  only  remarkable  rendering  ia  Bishop  Thirlwall's  of 
The  Picture*  and  The  Betrothal.  A  complete  chronological 
list  of  his  writings  is  appended  to  Kopke's  work. 

(a.  o.) 

TIEDKMANN,  Friedbjch  (1781-1861),  German 
anatomist  and  physiologist,  the  son  of  a  philosopher 
and  psychologist  of  considerable  repute,  was  bora  at 
Casscl  on  23d  August,  1781.    He  graduated  in  medi- 
cine at  Marburg  in  1 804,  but  soon  abandoned  practice 
owing  to  disappointment  at  his  failure  to  check  his 
father's  last  illness.    Repelled  on  the  one  hand  by  the 
!  brilliant  but  unsubstantial  discourses  of  Schelling  oo 
.the  "Naturphilosophie,"  and  attracted  on  the  other 
!  hand  by  the  practical  skill  and  intelligence  of  the 
surgical  anatomist  Sommering,  he  returned  to  the 
1  study  of  natural  science.    He  betook  himself  to 
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Puis,  »nd  became  an  ardent  follower  of  Cuvier.  On 
hi?  return  to  Germany  he  maintained  the  claims  of 
patient  and  sober  anatomical  research  against  the 
prevalent  speculations  of  the  school  of  Oken  (see 
Oo*  and  Morphology),  whose  foremost  antagonist 
he  wai  long  reckoned.  His  manifold  labors  m  the 
field  of  Cuvierian  anatomy  cannot  be  recorded  here  ; 
bat  his  remarkable  studies  of  the  development  of  the 
human  brain,  as  correlated  with  his  father's  studies 
on  the  development  of  intelligence,  may  be  mentioned. 
He  spent  most  of  his  life  (from  1816)  as  professor  of 
anatomy  and  physiology  at  Heidelberg,  and  died  at 
Munich  on  22a  January,  1861. 

TIENTSIN  is  the  largest  commercial  city  in 
Chih-li,  the  metropolitan  province  of  China.  It  is 
situated  in  39°  7'  N.  lat,  and  117°  11'  E.  long.,  at  the 
junction  of  the  Peiho  and  the  Wan-ho,  which  is  con- 
nected by  the  Grand  Canal  with  the  Yang-tsze-kiang. 
It  is  a  prefectural  city,  and  the  residence  of  the  viceroy 
of  the  province  dunng  a  great  portion  of  the  year. 
The  town  is  built  on  a  vast  alluvial  plain  which  ex- 
tends from  the  mountains  beyond  Peking  to  the  sea, 
and  through  which  the  Peiho  runs  a  circuitous  course, 
making  the  distance  by  water  from  T  ientsin  to  the 
coast  about  70  miles,  as  against  35  miles  by  road.  The 
soil  of  the  surrounding;  country  being  strongly  im- 

Segnated  with  soda  and  nitre  is  not  fertile,  but  pro- 
ioes  sorghum  and  other  coarse  grains.  The  city 
walls  are  well  built,  though  not  always  kept  in  good 
order,  and  measure  about  three  quarters  of  a  mile 
each  way.  As  in  all  Chinese  cities,  the  more  wealthy 
inhabitants  live  in  the  suburbs,  but  even  their  houses 
have  a  mean  appearance,  being  built  mainly  of  mud 
or  dried  bricks.  The  streets  are  for  the  most  part  un- 
paTed,  and  in  wet  weather  are  little  better  than  quag- 
mires. Some  improvements  have,  however,  been  made 
in  this  respect  of  late.  The  city  has  always  been  a 
great  commercial  depot.  In  1885  the  foreign  imports 
amounted  to  £3,226.972  [$15,683,083,921,  and  the  ex- 
ports to  £980,852  [$4,766,940.72],  and  375  foreign 
of  279,829  tons  visited  the  port,  tea  to  the 


j  of  about  £904,496  [$4,395,850.56]  being  landed 
for  carriage  overland,  via  Kalgan  and  Kiachta,  to 
Siberia  During  the  winter  the  river  is  frozen,  so 
that  communication  has  to  be  carried  on  overland  to 
Chin-kiang  on  the  Yang-tsze-kiang,  to  which  point 
also  a  line  of  telegraph  (now  extended  to  Peking)  was 
opened  in  1881.  The  principal  articles  of  import  are 
shirtings,  drills,  T-cloths,  jeans  and  twills,  opium, 
woollens,  steel,  lead,  needles,  Japanese  sea-weed,  and 
sugar ;  and  of  export,  skins,  beans,  and  peas,  at  raw 
braid,  coal,  dates,  wool,  tobacco,  and  rhubarb.  Hie 
coal  exported  is  brought  from  the  Kaiping  colliery  to 
the  east  of  Tientsin  ;  its  output  in  1885  was  181,039 
tons,  54,976  tons  more  than  in  1884.  An  experi- 
mental railway  nearly  two  miles  long  has  lately  been 
constructed  at  Tientsin. 

In  1853  Tientsin  was  beseiged  by  an  army  of  Taiping 
rebels,  which  had  been  detached  from  the  main  force  at  Nan- 
king for  the  capture  of  Peking.  The  defences  of  Tientsin, 
however,  saved  the  capital,  and  the  rebels  were  forced  to 
retreat.  Five  years  later  Lord  Elgin,  accompanied  by  the 
representative  of  France,  steamed  up  the  Peiho.after  having 
forced  the  barriers  at  Taku,  and  took  peaceable  possession 
of,  the  town.  Here  the  treaty  of  1866  was  signed.  Two 
years  later,  in  consequence  of  the  treacherous  attack  made 
on  the  English  plenipotentiary  the  preceding  year  at  Taku, 
the  city  and  suburbs  were  occupied  by  an  allied  English 
and  French  force,  and  were  held  for  two  years.  The  city 
™  constituted  an  open  port.  On  the  establishment  of 
Roman  Catholic  orphanages  some  years  later  the  pretensions 
of  the  priests  so  irritated  the  people  that  on  the  occurrence 
of  an  epidemic  in  the  schools  they  attacked  the  French  and 
Ruwian  establishments  and  murdered  twenty  of  the  foreign 
inmates,  besides  numbers  of  their  native  followers.  The 
Chines*  Government  at  once  soppressed  the  riot,  and  sent 
a  representative  to  Europe  to  apologise  for  the 


He  was  sent  to  Peterhouse,  Cambridge,  where  he  took 
the  degree  of  LL.D.  in  1784,  and  was  called  to  the  bar: 
but,  having  inherited  an  ample  fortune,  he  abandoned 
law  and  plunged  into  politics.  He  contested  Colchester 
in  1788,  when  both  candidates  received  the  same 
number  of  votes,  but  Tierney  was  declared  elected. 
He  was,  however,  defeated  in  1 790.  He  sat  for  South- 
wark  from  1796  to  1806,  and  then  represented  in  turn 
Athlone  (1806-7),  Bandon  (1807-12).  Appleby  (1812- 
18),  and  Knaresborough  (1818-30).  When  Foxseceded 
from  the  House  of  Commons,  Tierney  became  a  promi- 
nent, if  not  the  leading,  opponent  of  Pitt's  policy. 
It  was  perhaps  for  this  reason  that  he  was  disliked  by 
Fox.  In  1797 — such  was  the  height  of  political  pas- 
sion at  this  epoch — Wilberforoe  noted  in  his  diary 
that  Tierney's  conduct  was  "  truly  Jacobinical ;"  and 
in  May,  1798,  Pitt  accused  him  of  want  of  patriotism. 
As  the  words  were  not  withdrawn,  a  duel  ensued  at 
Putney  Heath  on  Sunday,  27th  May,  1798 ;  but  neither 
combatant  was  injured.  In  1 803  Tierney, partly  through 
gratitude  for  the  peace  which  had  been  ratified  with 
France  and  partly  because  Pitt  was  out  of  office,  joined 
the  ministry  of  Addington  as  treasurer  of  the  navy, 
and  was  created  a  privy  councillor ;  but  this  ill-advised 
step  alienated  many  of  his  supporters  among  the  middle 
classes,  and  offended  most  of  the  influential  Whigs. 
On  the  death  of  Fox  he  joined  (1806)  the  Grenville 
ministry  as  president  of  the  board  of  control,  with  a 
seat  in  the  cabinet,  and  thus  brought  himself  once 
more  into  line  with  the  Whigs.  After  the  death  of 
Ponsonby  in  1817  Tierney  became  the  recognized 
leader  of  the  opposition  in  the  House  of  Commons. 
In  the  neutral  ministry  of  Canning,  the  place  of  mas- 
ter of  the  mint  was  held  by  him,  and  when  Lord  Gode- 
rich  succeeded  to  the  lead  Tierney  was  admitted  to  the 
cabinet:  but  he  was  already  suffering  from  ill-health 
and  took  little  part  in  its  deliberations.  He  died  sud- 
denly at  Savile  Row,  London,  on  25th  January,  1830. 


TIERNEY,  Gbobob  (1761-1830),  an  English  Whig 
politician,  was  born  at  Gibraltar  on  20th  March,  1761, 
being  the  son  of  a  wealthy  merchant  resident  in  Spain. 


Tierney  was  a  shrewd  man  of  the  world,  with  a  natural 
aptitude  for  business.  His  powers  of  sarcasm  were  a  cause 
of  terror  to  his  adversaries,  and  his  presence  in  debate  was 
much  dreaded.  His  arguments  were  felicitous,  and,  though 
he  never  aimed  at  the  highest  flights  of  eloquence,  his 
choice  of  language  was  the  theme  of  constant  admiration. 
Lord  Lytton,  in  his  poem  of  St.  Stephen's,  alludes  to 
"  Tierney's  airy  tread,"  and  praises  his  "  light  and  yet  vigor- 
ous" attack,  in  which  he  inflicted,  "  with  a  placid  smile,"  a 
fatal  wound  ou  his  opponent. 

TIERRA  DEL  FUEGO,  a  large  archipelago  at  the 
southern  extremity  of  South  America,  from  which  it 
is  separated  by  Magellan  Strait,  at  the  narrows  and 
other  points  scarcely  a  mile  wide.  The  group  lies  be- 
tween 52°  40'  and  55°  59'  S.  lat.  and  63°  307  and  74° 
35'  W.  long. ,  stretching  nearly  in  a  line  with  the  Pata- 
gonian  Andes  for  over  400  miles  northwest  and  south- 
east, between  Capes  Pillar  and  Horn,  and  for  about 
270  miles  west  and  east  from  Caj>e  Pillar  to  Cape 
Espiritu  Santo  (Catherine  Point)  in  the  north  ;  south- 
wards it  tapers  to  120  miles  between  Capes  Horn  and 
St.  Diego,  the  latter  being  continued  eastwards  to 
Staten  Island,  which  is  not  usually  included  in  the 
group.  Although  on  ordinary  maps  this  region  pre- 
sents to  the  eye  a  hopelessly  confused  aggregate  of 
islands,  channels,  and  fjord-like  inlets,  as  if  it  had 
been  submerged  sufficiently  to  convert  its  deep  valleys 
and  gorges  into  marine  passages,  bays,  and  bights,  it 
is  nevertheless  clearly  disposed  in  three  main  sections, 
which  may  be  conveniently  named  East,  West,  and 
South  Fuegia. 

East  Fuegia  consists  of  the  single  island  of  King 
Charles's  South  Land  (eastern  Tierra  del  Fuego), 
which  is  very  much  larger  than  all  the  rest  of  the 
group  together,  being  considerably  over  200  miles  long 
from  north  to  south.  It  obviously  forms  a  southern 
extension  of  the  Patagonian  pampas,  which  it  greatly 
resembles  in  its  physical  constitution,  climate,  flora, 
and  fauna.  The  low-lying,  flat  or  slightly  rolling 
s  are  covered  with  a  rich  growth  of  tall  herbage, 
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which  is  frequented  by  the  rhea,  puanaco,  and  other 
animals  common  to  the  adjoining  mainland,  and  also 
peopled  by  a  branch  of  the  aame  Tehuelche  ( Patago- 
nian)  family.  In  the  south  a  long  peninsula  projects 
westwards  to  the  Pacific.    This  western  limb  assumes 


a  mountainous  character.  Mount  Darwin  (6800  feet) 
being  situated  about  midway  on  its  south  side  and 
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Mount  Sarmiento  (6000  or  perhaps  7000  feet),  the 
culminating  point  of  the  archipelago,  much  nearer  the 
Pacific.  Although  generally  supposed  to  be  volcanic, 
this  peak  presents  such  extremely  precipitous,  in  fact, 
almost  vertical  flanks  that  John  Ball  considers  it  more 


bably  "a  portion  of  the  original  rock  skeleton  that 
mcd  the  a  * 


probabl 
lonni'u 


I  axis  of  the  Andean  chain  during  the  long 
ages  that  preceded  the  great  volcanic  outbursts  that 
have  covered  the  framework  of  the  western  side  of 
South  America."1  This  is  altogether  an  alpine  region 
with  numerous  snow-clad  summits  and  glaciers  de- 
scending down  to  the  sea  (Darwin). 

Along  the  south  side  of  East  Fuegia  flows  Beagle 
Channel,  about  55°  S.  lat ,  separating  it  from  South 
Fuegia,  which  comprises  the  islands  of  Hosts,  Navarin, 
Gordon,  Londonderry,  Stewart.  Wollaston,  and  numer- 
ous islets,  disposed  in  triangular  form  with  the  base 
on  Beagle  Channel  and  the  apex  at  the  rocky  headland 
of  Cape  Horn.  At  its  western  end  Beagle  Channel 
takes  the  name  of  Darwin  Sound,  which  leads  to  the 
Paoifie  at  Londonderry  and  Stewart  Islands.  North 
of  these  lies  Brecknock  Peninsula,  the  westernmost 
extension  of  East  Fuegia,  cutting  off  South  Fuegia 
from  Clarence  Island  and  Desolation  Land,  which  with 
Dawson  Island  and  numerous  rocks  and  islets  consti- 
tute West  Fuegja.  Desolation  Land,  so  named  by  Cook, 
who  supposed  it  to  form  a  continuous  mass  stretching 
from  the  western  entrance  of  Magellan  Strait  to  Cock- 
burn  Channel,  reallv  consists  or  at  least  three,  and 
possibly  more  islands,  separated  from  each  other  by 
very  narrow  channels  flowing  between  the  Pacific  and 
the  western  branch  of  Magellan  Strait.  The  name 
Desolation  has  been  reserved  for  the  northern  member 
of  the  group  terminating  at  Cape  Pillar ;  the  one 
next  to  it  has  been  called  Santa  Iflea ;  the  other  or 
others  are  still  unnamed.  When  Ball  passed  through  I 
the  strait,  he  was  shown  one  of  the  narrow  sounds 
"  which  have  lately  been  ascertained  to  penetrate  en- 
tirely through  what  used  to  be  considered  a  Bingle  { 
island"  (op.  ci/.,  p.  241). 

Lying  almost  in  a  line  with  the  main  Andean  axis,  both 
Weat  and  South  Fuegia  are  essentially  highland  region*, 
conforming  in  their  general  characteristic*  to  the  inter- 
vening western  ex  tension  of  East  Fuegia.  As  com  pa  ml 
with  the  great  mass  of  the  latter,  they  are  everywhere  ex- 
tremely rugged  and  mountainous,  having  a  mean  elevation 
of  not  leas  than  3000  feet,  a  much  moister  climate,  and 
arboreal  Instead  of  grassy  vegetation.  The  isotherroals  of 
32°  Fahr.  for  July  (winter)  and  50°  Fahr.  for  January 
(summer),  with  a  mean  annual  temperature  of  42°  Fahr., 

1  Soket  qf  a  .Vaterahaf  te  SoulA  America,  London,  1887,  p.  246. 


mainly  to  two  species  of  fox,  a  t 
sea  otter.'  the  penguin  and  other  aquatic 
cetaceans  in  the  surrounding  waters. 


show  that  tolerably  mild  winters  are  followed  by  cool  mm- 
men,  both  seasons  being  accompanied  by  overcast  skies, 
constant  and  sudden  changes  from  fair  to  foul  weather ; 
whilst  foge,  mists,  rains,  snows, and  high  winds  (prevtilini 
-  the  year)  endanger  the  navigation  of  the  inn* 
channel*,  and  render  the  archipelago  one  of  Uvs 
on  the  globe. 

A  botanical  parting  line  seems  to  be  constituted  by  the 
range  of  hills  running  back  of  Pun ta  Arenas  along 
the  east  side  of  Brunswick  Peninsula  (which, 
although  attached  by  a  narrow  neck  of  land  to 
Patagonia,  belongs  physically  to  the  insular  do- 
main), and  terminating  at  Cape  Froward  (53°54'&. 
lat.),  the  southernmost  point  of  the  Americas 
mainland.  West  and  south  of  this  line  the  pam- 
pas are  replaced  by  lofty  mountains  clothed  with 
a  dense  forest  vegetation  from  the  water's  edge  to 
height*  of  1000  and  1200  feet,  above  which  stretches 
a  sons  of  peaty  soil  with  stunted  alpine  plants  at 
far  a*  the  snow  line  (3000  to  3500  feet).  The 
forest  specie*  are  chiefly  an  evergreen  beech  <  Ft- 
gtu  amUretiea,  8.)  and  the  winter  bark  ( WnUtrit 
aromatica\,  also  evergreen,  with  tall  smooth  stem 
and  glossy  leave*  like  the  laurel.  Wild  celery, 
cress,  cochlearia,  and  other  anti  scorbutic  plants 
occur  on  both  aides  of  Magellan  Strait,  and  tha 
beech  nourishes  a  large  yellow  mushroom,  which, 
with  the  berries  of  a  dwarf « b  rub,  i*  the  only  vege- 
table food  of  the  natives. 
In  Weat  and  South  Fuegia  the  fauna  is  i 

bat,  rat*,  i 
Bblrd*., 

rrounding  waters. 
To  the  three  geographical  dlvUlons  corresj 
ell-marked  ethnical  groups.-the  Ones  of  East,  the  Yah- 
of  South,  and  the  Alaralufs  of  West  Fuegia  The  tin* 
are  estimated  to  number  2000,  the  others  3000  each,  making 
a  total  population  of  some  8000  for  the  whole  archipelago. 
The  Ones  are  PaUgonian*  who  have  crossed  the  strait.  Tba 
Alacalufs  are  also  immigrants  from  the  mainland,  bat 
probably  they  came  at  an  earlier  date,  and  from  the  west- 
ern uplands,  being  apparently  a  branch  of  the  Auca  (Arao- 
eanian)  race  of  the  Patagonlan  and  Chilian  Cordilleras. 
They  ditTer  altogether  in  speech  both  from  the  On  as,  with 
whom  they  come  scarcely  anywhere  in  contact,  and  from 
the  Yahgans,  who  are  the  true  aborigines  of  the  archi- 
pelago. These  last  are  in  exclusive  possession  of  South 
Fuegia,  and  also  occupy  the  north  aide  of  Beagle  Channel 
about  Mount  Darwin  and  further  west.  To  them  alone 
missionary  enterprise  has  hitherto  been  extended,  and  the 
English  station  of  Ushiwaya  on  Beagle  Channel  has  for 
some  year*  been  the  only  centre  of  civilising  influence*  is 
the  archipelago.  As  Lieutenant  Bove  of  the  Italian  Ant- 
arctic expedition  has  made  a  special  study  of  this  branch,' 
they  are  much  better  known  than  either  of  the  neighbor 
ing  races.  If  they  represent  an  earlier  Araucanian  immi- 
gration than  that  of  the  Alacalufs,  their  extremely  low 
social  state,  on  which  all  observers  are  unanimous,  may  be 
regarded  a*  the  result  of  degradation  from  s  higher  condi- 
tion during  their  long  sojourn  in  their  present  inhospi- 
table environment.  But  it  seem*  more  probable  that  they 
are  the  direct  descendants  of  the  primitive  race  by  which 
the  archipelago  has  been  occupied  from  a  vastly  remote 
period,  as  is  shown  by  the  very  great  number  of  kitchen- 
middens  recently  discovered  on  the  coast.  Although  taller 
than  the  Negritoes  of  the  eastern  hemisphere  (4  feet  10 
inches  to  5  feet  4  inches),  the  Yahgan*  present  in  some 
respect*  a  more  debased  type,  characterised  by  low  brows, 
prominent  zygomatic  arches,  large  tumid  lips,  flat  nose, 
loose  wrinkled  skin  <"  pelle  grinaoaa  e  cadente,"  aays  Bove l, 
black  restless  eyes  very  wide  apart,  coarse  black  unkempt 
hair,  and  bead  and  chest  disproportionately  large  compared 
with  the  extremely  slender  and  outwardly  curved  legs, 
conveying  an  impression  of  top-heaviness  like  that  of  the 
Akkas  of  equatorial  Africa.  Their  mental  qualities  are  on 
the  aame  low  level,  as  is  indicated  by  the  almost  total 
absence  of  clothing  under  such  inclement  skies,  by  the  brutal 
treatment  of  their  women,  who  when  old  and  useless  are 
often  eaten,  by  the  lack  of  human  affections  or  love  of  oS- 
spring,  who  in  rough  weather  are  thrown  overboard  (Dr. 
Fen  ton),  either  a*  a  peace  offering  to  the  spirits  of  the 
storm  or  to  lighten  the  canoe,  and  by  many  repulsive 
practice*  connected  with  their  food  and  social  habit*.  Tbs 
tribal  organisation  has  not  yet  been  reached,  each  family 
circle  living  apart  and  combining  only  in  small  groups 
against  some  common  enemy,  but  recognising  no  hereditary 

ML  sr.  •>«*); 


»  [The  »e*  otter,  Bnhydra  lutrU,  Is  not  meant,  see 

480.— An.  Kb.] 
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Lake,  London,  1881),  ..... 
30,000  word*,  although  the  uumei 
compound  form  [cu-path-pa),  and 
expresses  both  hand  and  finger. 


n  MiT  toui pors r y 

^nguage  to  writing  (Gospel  of^St 

at  Mv«,  already  a 
the  same  word 
But  they  hate  obviously 
to'lfd  to  distinguish  between  distinct  terms  and  the  endless 
grammatical  intricacies  in  which  this,  like  so  many  other 
rode  forms  of  speech,  is  still  involved. 

Since  1881  the  eastern  portion  of  Foegia  (with  Staten 
bland)  has  belonged  to  the  Argentine  Republic  and  the 
western  to  Chili.  The  boundary  line,  which  is  purely  con- 
Tcntional,  runs  from  Cape  Espiritu  Santo  due  south  to  Beagle 
Channel  Neither  power  has  hitherto  occupied  any  part 
of  Fuegia,  except  Punt*  Arenas  (Saudy  Point)  on  the  Pata- 
gonisn  side  of  Magellan  Strait,  where  the  Chilians  have  for 
some  years  maintained  a  convict  and  coaling  station. 

Fuegis  was  discovered  by  Magellan  in  1520,  when  he 
sailed  through  the  strait  named  after  him,  and  called  this 
region  the  "  Land  of  Fire,"  either  from  now  extinct  vol- 
canic flames,  or  much  more  probably  from  the  fires  kindled 
by  the  natives  along  parts  of  his  course.  In  1578  Drake 
Ant  sighted  the  point  which  in  1616  was  named  Cape 
Uoorn  (Anglicized  Horn)  by  the  Dutch  navigators  Lemaire 
sod  Sehoaton.  In  1619  the  brothers  Nodal  first  circum- 
nsrigated  the  archipelago,  which  was  afterwards  visited  at 
intervals  by  Wood  and  Narborough  (1070),  Qennes  and 
Proger  (1696),  Byron  (1764).  Wallis  and  Carteret  (1767;, 
Cook  (1788),  and  Weddell  (1822).  Bat  no  systematic  ex- 
ploration was  attempted  until  the  British  Admiralty  under- 
took a  thorough  survey  of  the  whole  group  by  King  (1826- 
28) sad  Fitsroy  (1831-36).  The  latter  expedition  (Vogag* 
*f  dU  "  Beagle  ")  was  accompanied  by  Charles  Darwin,  then 
i  young  maa.  To  these  admirable  surveys  Is  due  most  of 
the  present  geographical  terminology  of  the  archipelago. 
Since  then  the  work  of  exploration  has  been  continued  and 
nearly  completed  by  Dumont  d'Urville  (1837),  Charles 
Wilkes  (1839),  Parker  Snow  (1855),  Bove  (1883),  and  various 
English,  American,  and  Soman  Catholic  missionaries. 

Bibliography.  —  De  Brasses.  Hlitnirt  de*  Savigntumt  aux  Trrre* 
AuMraiei,  Paris,  1756  ;  J.  Bumey,  Hidoryof  Voyage*  and  Ditooverie* 
n  U*  8>ndh  Sea,  London.  1808-1? ;  J.  Weddell,  A  Voyage  Uncord*  the 
9o*th  Pole  and  to  Tierra  (let  Puego.  London,  182ft;  Charles  Darwin. 
Journal  nf  Reatarehe*,  etc.,  daring  the  Voyage  of  the"  Beagle"  round 
Oe  World,  London.  IMS;  W.  Parker  Snow,  A  Two  Year/  Omiae  off 
Tierra  Ad  rVego,  London,  18ft7;  O.  Marguln.  "  La  Terra  de  Feu, 1 
13  Bull,  de  la  S*.  de  Gtogr  ,  November,  1875;  J.  O.  Kohl,  Getch.  d. 
rnidtdmnprrruen,  etc..  *»r  Magellan  *  Straw.  Berlin,  1877  •  "  La 
Ttrre  de  Feu  et  sen  Habitants."  in  Journal  de*  Mi-Urn*  ivangr- 
hy**,  August,  1876 :  D.  LovisatO,  Appunti  Bnografd  em  Aecrnni 
<r*ioQiei  nlla  Terra  del  Puneo,  Turin  ISM;  John  Ball,  Sole*  of  a 
Saturatut  in  South  Amerira.  London.  1887:  R.  W.Oopplnger,  Ovist 
ojlht-  Alert,"  London.  4th  ed.,  1885  ;  O.  Sergi,  Antrnpologia  Pfsira 
deUa  Puegia,  Rome.  1887;  Ramon  LttU.  "  But  Fuegia/ in  Prtrr- 
«wi  Mtiteilungen,  May,  1887;  and  the  works  already  men- 
tioned. U-  H.  x . ) 

TIFFIN,  »  city  of  the  United  States,  in  Seneca 
county  (of  which  it  is  the  county  seat),  Ohio,  stands 
upon  the  Sandusky  river,  in  41°  7'N.  lat,  83°  11'  W. 
long.,  42  miles  southeast  of  Toledo.  The  city  is  situ- 
ated in  the  midat  of  an  agricultural  region,  for  which 
it  serves  as  a  shipping  and  supply  point,  and  has  three 
railroads,  —  the  Baltimore  and  Ohio,  the  Indiana, 
Bloomington,  and  Western,  and  the  Northwestern 
Ohio.  It  is  the  seat  of  Heidelberg  College,  one  of 
the  minor  educational  institutions  of  the  State.  Tif- 
fin had  in  1 880  a  population  of  7879,  an  increase  of 
2231  over  that  in  1870. 

TIPLIS,  capital  of  the  province  of  the  same  name 
and  of  Russian  Caucasia,  is  picturesquely  situated 
(44°  48'  EL  long.,  41°  42'  N.  .at)  at  the  foot  of  high 
mountains,  on  Doth  banks  of  the  river  Kur.  some  500 
feet  above  the  level  of  the  Black  Sea.  The  heat  in 
summer  is  excessive,  owing  to  the  confined  position ; 
but  the  surrounding  hills  (1350  to  2400  feet)  shelter 
the  town  effectively  from  the  cold  winds  of  a  generally 
severe  winter.  A  large  square,  the  cathedral,  one  or 
more  handsome  streets,  gardens,  bridges,  many  fine  or 
neat  buildings — among  them  the  grand-ducal  palace, 
the  opera-house,  and  the  museum — European  shops, 
the  crab  or  circle,  hotels,  and  public  offices  are  evi- 
dence that  Western  civilisation  has  not  only  penetrated 
but  has  long  prevailed  in  this  geographically  remote 
town.  Of  its  54  churches  26  are  Armenian,  2  Lutheran, 
sod  1  Catholic.  The  (Sion)  cathedral  traces  back  its 
origin  to  the  5th  century ;  but  in  the  interval  it  has 
red  much  and  often.    Other  churches  date  from 


the  14th  and  15th  centuries,  the  Armenian  cathedral 
of  Vank  from  1480;  and  the  Catholic  church  from  the 
14th  century.  Tiflis  has  two  gymnasia  and  pro-gym- 
nasia for  boyB  and  two  for  girls,  and  a  number  of  other 
schools  ;  several  scientific  societies,  of  which  the  Cau- 
casian branch  of  the  geographical  society  is  well  known; 
an  astronomical  and  physical  observatory ;  and  a  pub- 
lic library.  The  manufactures  of  the  place  are  limited 
to  a  few  cotton  and  silk  factories,  tanneries,  soap-works, 
and  brick-works.  But  the  petty  trades  are  largely 
developed  ;  and  the  artisans  of  Tiflis  (about  8000)  are 
renowned  as  silversmiths,  gunsmiths,  and  sword- 
makers.  Since  1883  Tiflis  has  been  in  railway  connec- 
tion with  Poti  and  Batum  on  the  Black  Sea  and  with 
Baku  on  the  Caspian ;  but  the  line  from  Russia  to 
Vladikavkaz  has  not  yet  crossed  the  main  chain  of  the 
Caucasus.  The  trade  is  of  great  importance,  as  Tiflis 
is  the  chief  centre  for  the  import  of  raw  silk  and  silken 
goods,  raw  ootton,  carpets,  and  dried  fruits  from  Per- 
sia, as  well  as  from  trans-Caucasia,  while  a  variety  of 
manufactured  wares  are  imported  from  Russia.  The 
foreign  trade  of  trans- Caucasia  with  Asia,  mostly  car- 
ried on  from  Tiflis,  in  1884  reached  the  value  of 
£1,729,800  [18,406.828]  for  exports,  and  £857,070 
[•4,165,360.20]  for  imports.  In  1883  the  population 
numbered  104,024  as  against  71,051  in  Bummer  1865 
and  60,085  in  winter,  exclusive  of  a  garrison  of  6800. 
Ethnological ly  the  numbers  are — Armenians  31,180, 
Georgians  14,787,  and  Russians  12,142,  with  an  ad- 
mixture of  about  1200  Germans,  7150  Persians  (in 
summer),  1500  Tatars,  and  some  Jews  and  Greeks. 

Many  chroniclers  and  travellers  have  written  about  Tiflis. 
Perhaps  one  of  the  follestaoconnts  Is  contained  in  Broatot's 
edition  of  the  Description  Oiographigu*  de  la  Gtorgi*  (St. 
Petersburg,  1642),  by  the  illegitimate  son  of  Wakhtang  VI., 
king  of  Karthli,  who  became  a  pensioner  of  Peter  the  Great. 
English  travellers  sinoe  1849  describe  Tiflis  in  it*  main 
features  much  in  the  same  terms.  Lady  Sheil,  writing  in 
1849,  calls  it  "  most  thriving,  active,  and  bustling."  Ed- 
ward Eastwick  (1860),  estimating  its  population  at  40,000 
and  the  height  of  the  mountains  overhanging  it  at  3000 
feet,  represents  the  plain  in  which  the  city  is  situated  to  be 
so  barren  that  "  even  the  Kur  .  .  .  imparts  to  it  but  a  lim- 
ited fertility."  Mounsey  (1886)  speaks  in  warm  terms  of  its 
social  charms  and  the  great  hospitality  of  its  inhabitants, 
and  notes  it  as  the  seat  of  government  for  the  "  Caucasian 
provinces  of  Russia,  headquarters  of  an  army  of  150,000 
man,  and  the  residence  of  the  governor-general."  In  the 
old  division  of  Tiflis  three  distinct  towns  were  Included, — 
Tiflis,  RaTa  (the  fort),  and  Isni ;  subsequently  Tiflis  seems 
to  have  become  known  as  Saiyldabad,  Kal'a  as  Tiflis,  and 
Isni  as  Aulabar.  Kal'a  and  Isni  possessed  eitadels ;  that  of 
the  former  contained  the  church  of  St.  Nicholas  and  a  royal 
palace,  that  of  the  latter  the  church  of  the  Holy  Virgin 
and  the  residence  of  the  archimandrite.  The  town  is  now 
divided  into  quarters:  the  Russian  (the  finest  of  all),  the 
German,  the  Armenian,  and  that  in  which  are  congregated 
Jews,  Mohammedans,  and  the  mass  of  Orientals.  Tiflis  can 
lay  claim  to  a  very  considerable  antiquity.  In  455  the 
chieftain  of  Georgia,  Wakhtang,  transferred  his  capital 
from  Mhtaet  to  the  warm  springs  of  Tpilisi,  where  he 
erected  several  churches  and  a  fort.  In  570  the  Persians 
took  the  place  and  made  it  the  residence  of  their  rulers,  bnt 
retained  it  only  for  ten  years.  Tiflis  underwent  successive 
plundering*  and  devastations  at  the  hands  of  the  Greeks 
In  626,  of  one  of  the  commanders  of  Omar  in  731,  of  the 
Khazars  in  828,  and  of  the  Saracens  in  851.  The  Georgians, 
however,  always  managed  to  return  to  it  and  to  keep  it  in 
their  permanent  possession.  In  the  course  of  the  succeed- 
ing centuries  Tiflis  fell  repeatedly  Into  Persian  hands;  and 
it  was  plundered  by  Timur  about  the  end  of  the  14th  cen- 
tury. Afterwards  the  Turks  seised  it  several  times,  and 
towards  the  end  of  the  17th  century  the  Lesghians  made 
attacks  upon  it.  In  1795,  when  the  shah  of  Persia  plun- 
dered Tiflis,  Rossis  sent  troops  to  its  protection,  and  the 
Russian  occupation  became  permanent  in  1799. 

TIGER  Although  this  name  is  often  applied  by 
settlers  and  sportsmen  to  several  of  the  larger  Fetidtr, 
as  the  leopard  of  Africa  and  the  jaguar  of  America,  it 
should  properly  be  restricted  to  the  well-known  striped 
species  of  Asia,  Fdu  tiorit  of  Linnmus,  an  animal 
which  is  only  rivalled  by  the  lion  in  size,  strength,  and 
ferocity  among  the  cat-like  beasts  of  prey.    It  is  ft 
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true  cat  on  a  large  scale,  and  possesses  all  the  essential 
characters  of  the  genus  as  defined  in  the  article 
Mammalia  (vol.  xv.  p.  440  to.).  It  belongs  to  the 
section  in  which  the  pupil  of  the  eye  contracts  under 
the  stimulus  of  light  into  a  round  spot  and  not  a  ver- 
tical slit,  and  in  which  the  hyoid  bone  is  connected 
loosely  with  the  skull  by  a  long  ligament,  instead  of  by 
a  continuous  chain  of  bones.  In  these  points  it  agrees 
with  the  lion  and  the  leopard  and  differs  from  the 
common  cat.  Almost  everything  that  is  said  in  the 
article  Lion  (vol.  xiv.  pp.  685-688)  of  the  structure 
of  the  skeleton,  teeth,  and  claws  of  that  animal  will 
apply  equally  well  to  the  tiger,  the  difference  between 
the  two  lying  mainly  in  the  skin  and  its  coverings. 
There  arc,  however,  slight  distinctions  in  the  propor- , 
tionate  site  of  the  lower  teeth,  the  general  form  of  the 
cranium,  and  the  relative  length  of  the  nasal  bones 
and  ascending  processes  of  the  maxillarics  by  which 
t  he  skull  of  the  lion  and  tiger  can  be  easily  discrimi- 
nated by  the  practiced  observer. 

Although  examples  of  both  species  present  con-  i 
siderablc  variations  in  site,  and  reliance  cannot  always 
be  placed  upon  alleged  dimensions,  especially  when 


Tiger  (AWif  Moris,  Unn.). 

taken  from  skins  stripped  from  the  body,  it  seems 
well  ascertained  that  the  length  of  the  largest-sized 
Bengal  tiger  may  exceed  that  of  any  lion.  Larger 
specimens  are  certainly  recorded,  but  10  feet  from  the 
tip  of  the  nose  to  the  end  of  the  tail  is,  according  to 
Jerdon,  an  unusual  length  for  a  large  male  tiger.  The 
female  is  somewhat  smaller  and  has  a  lighter  and 
narrower  head.  The  tiger  has  no  mane,  but  in  old 
males  the  hair  of  the  cheeks  is  rather  long  and  spread- 
ing. The  ground  color  of  the  upper  and  outer  parts 
of  the  head,  body,  limbs,  and  tail  is  a  brigbt  rufous 
fawn,  and  these  parts  are  beautifully  marked  with 
transverse  stripes  of  a  dark,  almost  black  color.  The 
markings  vary  much  in  different  individuals,  and  even 
on  the  two  sides  of  the  same  individual.  The  under 
parts  of  the  body,  the  inside  of  the  limbB,  the  cheeks, 
and  a  large  spot  over  each  eye  are  nearly  white. 
The  tigers  which  inhabit  hotter  regions,  as  Bengal 
and  the  south  Asiatic  islands,  have  shorter  and 
smoother  hair,  and  are  more  richly  colored  and  dis- 
tinctly striped  than  those  of  northern  China  and 
Siberia,  in  which  the  fur  is  longer,  softer,  and  lighter 
colored. 

The  tiger  is  exclusively  Asiatic,  but  has  a  very  wide 
range  in  that  continent,  having  been  found  in  almost 
all  suitable  localities  south  of  a  line  drawn  from  the  < 


river  Euphrates,  passing  along  the  southern  shores 
of  the  Caspian  and  Sea  of  Aral  by  Lake  Baikal  to 
the  Sea  of  Okhotsk.  Its  most  northern  range  is  (he 
territory  of  the  Amur,  its  moBt  southern  the  island* 
of  Sumatra,  Java,  and  Bali.  Westward  it  reaches  to 
Turkish  Georgia  and  eastward  to  the  island  of  Sak- 
halin. It  is  absent,  however,  from  the  great  elevated 
plateau  of  Central  Asia,  nor  does  it  inhabit  Ceylon, 
Borneo,  or  the  other  islands  of  the  Indo-Malsyia 
Archipelago,  except  those  named. 

The  principal  food  of  the  tiger  in  India  iB  cattle, 
deer,  wild  hog,  and  pea  fowl,  and  occasionally  human 
beings.  The  regular  "  man-eater ' '  is  generally  an  old 
tiger  whose  vigor  is  passed,  and  whose  teeth  are  worn 
and  defective :  it  takes  up  it.s  abode  in  the  neighborhood 
of  a  village,  the  population  of  which  it  finds  an  easier 
prey  than  the  larger  or  wilder  animals  named  above. 
Though  chiefly  affecting  grassy  plains  or  swamps,  it 
is  also  found  in  forests,  and  seems  to  be  fond  of 
haunting  the  neighborhood  of  old  ruins.  As  a  rule, 
tigers  do  not  climb  trees  ;  but  when  pressed  by  fear, 
as  during  an  inundation,  they  have  been  known  to 
do  so.  Tin  y  take  to  the  water  readily  and  are  good 
swimmers.  The  tigers  of  the  Sundarbans  (Ganges 
delta)  continually  swim  from  one  island  to  the 
other  to  change  their  hunting-grounds  for  deer.  The 
following  extract  from  Sir  J.  Fayrer's  Royal  T>Qtr 
of  Bengal  (1875)  may  complete  this  notice  of  the 
tiger's  habits. 

"  The  tigress  gives  birth  to  from  two  to  five,  even  six  cob* ; 
bat  three  is  a  frequent  number.  She  is  a  moat  affectionate 
and  attached  mother,  and  generally  guards  and  trains  her 
young  with  the  most  watchful  solicitude.  They  remain  with 
her  until  nearly  full-grown,  or  about  the  second  Tear,  when 
they  areablo  to  kill  for  themselves  and  begin  life  on  their 
uwu  account.  Whilst  they  remain  with  her  she  is  peculiarly 
vicious  and  aggressive,  defending  them  with  the  greatest 
courage  and  energy,  and  when  robbed  of  them  is  terrible  in 
her  rage;  but  she  has  been  known  to  desert  them  when 
pressed,  and  even  to  eat  tbem  when  starved.  As  soon  at 
they  begin  to  require  other  food  than  her  milk,  she  kills  fw 
them,  teaching  them  to  do  so  for  themselves  by  practicing 
on  small  animals,  such  as  deer  and  young  calves  or  pip. 
At  these  times  she  is  wanton  and  extravagant  in  her  cruelty, 
killing  apparently  for  the  gratification  of  her  ferocious  and 
bloodthirsty  nature,  and  perhaps  to  excite  and  instruct  the 
young  ones,  and  it  is  not  until  they  are  thoroughly  capihk 
of  killing  their  own  food  that  she  separates  from  tbem.  The 
young  tigers  are  far  more  destructive  than  the  old.  They 
will  kill  three  or  four  cows  at  a  time,  whilst  the  older  and 
more  experienced  rarely  kill  more  than  one,  and  this  at 
intervals  of  from  three  or  four  days  to  a  week.  For  this 
purpose  the  tiger  will  leave  its  retreat  iu  the  dense  jungle, 
proceed  to  the  neighborhood  of  a  village  or  gowric,  where 
cattle  feed,  and  during  the  night  will  steal  on  and  strike 
down  a  bullock,  drag  it  into  a  secluded  place,  and  then  re- 
main near  the  '  murrie,'  or  'kill,'  for  several  days,  until  it 
has  eaten  it,  when  it  will  proceed  in  search  of  a  farther 
supply,  and,  having  found  good  hunting  ground  in  the 
vicinity  of  a  village  or  gowrie,  continue  its  ravages,  destroy- 
ing one  or  two  cows  or  buffaloes  a  week.  It  is  very  fond 
of  the  ordinary  domestic  cattle,  which  in  the  plains  of  India 
are  generally  weak,  half-starved,  under-sized  creatures. 
One  of  these  is  easily  struck  down  and  carried  or  dragged 
off.  The  smaller  buffaloes  are  also  easily  disposed  of ;  bat 
the  buffalo  bulls,  and  especially  the  wild  ones,  arc  formid- 
able antagonists,  and  have  often  been  known  to  beat  the 
tiger  off,  and  even  to  wound  him  seriously."     (W.  a.  P.) 

TIGER  CAT.   See  Ocelot. 

TIGRANES,  or  Dikkan,  a  name  borne  by  several 
kings  of  ancient  Armenia.  According  to  the  legend 
of  the  Armenians,  the  first  of  these  kings  was  the 
Tigranes  who  in  Xenophon's  romance  appears  as  the 
schoolfellow  of  Cyrus,  and  to  him  they  ascribe 
the  foundation  of  Tigranocerta  (Dikranagerd)  on 
the  Tigris.  But  in  reality,  as  classical  writers  relate, 
this  city  was  built  by  the  first  historical  Tigranes  of 
Armenia,  variously  known  as  Tin  ran  eh  II.  and 
Tigranes  L,  for  whose  history  see  Persia,  toL 
xviii.  p.  606  tq.  His  son  Tigranes  is  known  by  hi- 
rcbcllion  against  his  father  (Persia,  ni  *vpn>)- 
Tin kan es  III.  (II.),  grandson  of  Tigranes  II.  (I-). 
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had  a  short  reign,  which  he  owed  to  a  revolution  at 
borne  and  the  favor  of  Augustus.  He  came  to  the 
throne  in  20  B.C.,  having  previously  been  an  exile  at 
Rome.  Tigranca  IV.  (111. )  was  seated  on  the  throne 
by  the  Parthians  (Persia,  p.  61 1 ).  For  Tigranea  V. 
(r.  60  A.D.),  a  great-grandson  on  his  mother's  Bide 
of  Herod  the  Great,  see  Persia,  vol.  xviii.  p.  613. 

TIGRIS,1  the  shorter  of  the  two  large  rivers  rising 
in  the  highlands  of  Armenia  and  Kurdistan,  and  (when 


Map  showing  the  tributaries  of  the  Tigris. 

tamed  southward)  running  each  its  own  independent 
course  to  the  Persian  Gulf.  Like  the  Euphrates,  the 
Tigris  rises  from  two  principal  sources,  of  which  the 
western  and  more  distant — in  38°  lo'  N.  lat.  and  about 
39°  20/  E.  long.— is  a  little  south  of  Lake  Giuljek,  in 
a  peninsula  formed  by  the  Euphrates,  and  some  2  or 
3  miles  only  from  the  channel  of  that  river.  The 
names  and  sources  of  the  different  streams  forming  I 
the  Western  Tigris — or  that  part  of  the  upper  river  j 
which  runs,  roughly  speaking,  from  Diarbekr  to  the 
junction  with  the  Eastern  Tigris,  about  50  miles  north- 1 
northwest  from  Jexfra  Ibn  Omar — are  given  by  Consul 
Taylor  as  the  Arganeh  M'adan  and  the  Dibeneh  Su, 
uniting  at  Ammaneh  castle ;  the  Ambar  Su.  rising  at 
Heyni;  the  Batman  Su,  formed  by  the  Kulp,  the 
Kauahan,  and  the  Sarum,  rising  north  and  northwest 
of  Nerjiki;  and  the  Khuzu  or  Huzu  and  the  Arzen- 
Redhwan  or  Yezid  Khaneh  Su.  Of  the  Eastern  Tigris 
the  chief  tributaries  are  the  Bohtan  Su  and  its  feeder 
the  Bitlis  (which  receives  the  Keyzer  or  Shirwan),  the 
Mm,  the  Shattak,  the  Chamkan,  and  the  Sarhal  Su. 
Of  these  the  most  northerly  points  may  be  found  on 
the  Kulp  or  Dibeneh  Su  about  38°  40'  N  lat.  and  the 
most  easterly  on  the  Shattak  in  42°  .W  E.  long. 

After  the  junction  of  the  eastern  and  western 
branches  (see  the  accompanying  map)  the  river  pur- 
sues a  winding  course,  generally  southeast,  for  about 
800  miles,  via  Mosul  and  Baghdad,  to  the  point  of 
union  with  the  Euphrates  at  Kurna,  whence  it  be- 
comes known  as  the  Shattu  '1-Arab,  and  falls  into  the 
-a  some  70  miles  farther  down.  Between  Mosul  and 
Baghdad  the  Tigris  receives  from  its  left  the  Great 
and  the  Little  Zab  and  other  tributaries  from  the  Kur- 
dish Mountains  Below  the  confluence  of  the  latter 
it  is  joined  by  the  Diyala,  also  from  the  left,  while  on 
the  right  canals  and  watercourses  connect  it  more  or 
leas  directly  with  the  Euphrates,  which  in  the  vicinity 
of  Baghdad  it  approaches  to  within  30  or  35  miles. 
The  Tigris  is  navigable  for  light  freight-bearing 

1  The  Tigris  Is  the  Hlddekel  of  the  Bible,  the  Diktat  or  Idlklat  nf 
the  cuneiform  monument*.  The  old  Persian  form  Tltrri  ("swift  as 
»n  arrow"), whence  Tigris,  seems  to  be  connected  etymological  ly 
*1th  these  names.  The  modern  Arabic  name  is  Dflla  (Aramaic 
Deklatb.  Digla). 


steamers  up  to  Baghdad,  and  for  vessels  of  lighter 
draught  to  20  miles  oelow  Mosul,  but  thenoe  to  Diar- 
bekr only  for  rafts.  "But  owing  to  the  rapidity  of 
the  current  the  traffic  is  all  down  stream,  carried  on 
mainly  by  a  primitive  style  of  craft,  which  is  broken 
up  at  Baghdad  and  transported  by  camels  back  to 
Mosul.  The  journey  between  these  points  occupies 
three  or  four  days  during  the  floods  and  from  twelve 
to  fourteen  at  other  times." 

TILBURG,  or  Tilboro,  a  town  of  Hol- 
"JTjn  land,  in  the  province  of  North  Brabant,  13 
uj^  miles  to  the  east-southeast  of  Breda,  contains 
numerous  and  extensive  woollen  factories, 
employing  from  5000  to  6000  persons,  and 
also  some  calico-printing  establishments.  It 
has  the  usual  public  buildings,  including  four 
Roman  Catholic  churches,  a  Reformed  church, 
and  a  synagogue,  but  none  of  architectural  or 
historical  interest.  The  population  in  1879 
was  28.390  and  in  1887  32,016. 

TILDEN,  Samuel  Jones  (1814-1886),* 
American  statesman,  was  born  at  New  Ijeba- 
non,  New  York,  on  the  9th  of  February,  1814. 
He  studied  at  Tale  and  at  the  University  of 
New  York,  but  ill-health  prevented  him  from 
finishing  his  course.  He  studied  law  and  rose 
rapidly  to  the  first  rank  at  the  New  York  bar. 
From  boyhood  he  had  had  a  fondness  for 
politics,  but  had  sacrificed  it  to  the  practice  of 
law.  After  1860  he  drifted  into  New  York 
State  politics,  and  became  chairman  of  the 
Democratic  State  Committee  in  1866.  The 
Tweed 14  ring"  in  New  York  city  dreaded  him, 
and  in  1809  attempted  to  remove  him  from 
his  chairmanship.  Tilden  then  became  the  soul  of  the 
legal  attacks  upon  the  "ring,"  and  worked  for  the  re- 
moval of  the  corrupt  judges  who  were  their  tools ;  and 
in  the  "ring  trials'  he  accomplished  the  mathematical 
feat  of  ascertaining  and  demonstrating  from  bank- 
books the  principle  on  which  the  Bpoils  had  been  di- 

*  [Governor  Tilden'*  ancestors  came  from  Kent  county  In  Eng- 
land, ami  first  settled  In  Massachusetts.  At  eighteen  he  wrote  an 
article  for  the  Albany  Aryu*  in  the  interests  of  the  Regency  and 
the  Democrats  of  the  State,  then  threatened  by  a  coalition  of 
Anti-Masons  and  nascent  Whigs,  which  was  attributed  to  Martin 
Van  Buren.  Graduated  with  the  class  of  1837  at  the  University 
of  New  York,  he  soon  began  writing  political  articles  for  the  press 
on  financial  and  economical  topics,  some  of  which  were  circu- 
lated as  campaign  documents.  In  1H44.  three  years  after  his  ad- 
minion  to  the  bar,  he  established  the  Morning  Sew,  and  edited 
it  through  the  presidential  campaign  of  that  year.  A  brief  ex- 
perience in  the  Assembly  of  his  native  State  was  followed  by 
absorption  into  his  profession,  where  he  became  distinguished 
for  rare  analytical  powers  and  "  perfection  of  method"  in 
handling  witnesses.  At  the  outbreak  of  the  civil  war  he  was 
accused  of  disloyalty  to  the  Union,  but  be  warned  a  friend  that 
the  South  "  must  not  expect  Northern  Democrats  to  hold  the  gov- 
ernment while  they  were  whipping  It,"  and  avowed  that  he 
would  sustain  President  Lincoln  in  case  of  hostilities,  as  he 
would  have  done  President  Jackson.  He  claimed  to  have  given 
sixteen  months  "to  the  total  surrender  of  professional  business" 
to  the  overthrow  of  the  Tweed  ring,  and  his  account  of  the  steps 
then  taken  he  published  under  the  title  TV  Srv>  York  City  Ring, 
lit  Origin,  Maturity,  and  fhll  (1878).  These  efforts  secured  him  the 
Democratic  nomination  for  the  governorship  of  his  Bute  in 
the  following  year,  when  he  defeated  General  Dlx  by  a  large 
majority.  An  accurate  account  of  his  disputed  election  to  the 
presidency,  and  of  the  Electoral  Commission  which  gave  Judg- 
ment for  Hayes,  may  be  found  in  vol.  xx.  p.  907.  The  decision 
turned  upon  a  single  electoral  vote,  and  the  zealous  Democratic 
governor  of  Oregon,  holdln/r  that  one  of  the  Republican  electors 
chosen  in  that  state  was  disqualified,  gave  a  certificate  to  his 
Democratic  opponent  Out  or  this  conduct  grew  the  notorious 
"cipher-despatches"  design  to  uphold  the  Oregon  governor, and 
Tilden  did  not  escape  the  suspicion  of  being  Implicated  in  them. 
He  refused  to  be  a  candidate  In  the  ensuing  presidential  contest, 


passed  the  rest  of  his  days  in  retirement  at  Greystone,  his 
country  seat  near  Yonkers,  N.  Y.  Of  the  vast  estate  which  he 


greater  part,  over  $4,000,000.  to 
uses,  and  they  nave  Incorporated  to  establish 


had  accumulated  be  devised  th< 
trustees  for  public  uses,  and  thej  _ 
with  this  money  a  public  library  In  New  York  city. 

In  the  vituperations  of  political  life  he  was  accused  of  In- 
adequate returns  of  his  taxable  Income,  with  sharp  practices 
as  a  corporation  counsellor,  and  with  subtle  indirections  in  the 
pursuit  of  official  place ;  but  he  rarely  deigned  to  notice  the 
charges.  In  his  retirement  he  was  the  recognized  leader  and 
adviser  of  the  Democratic  party,  and  his  reforming  services  to 
the  city  and  State  of  New  York  have  secured  blm  the  undisputed 
reputation  of  an  able  and  useful  statesman.  See  hit 
and  Srrrrhr*.  by  John  Rlgelow  (2  vols.,  1885),  and  a 
of  hlw  hv  T.  P  Cook,  1876.-AM.  Ed.] 
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Tided.  In  1874  he  wu  elected  governor  of  the  Stat/? 
by  the  Democrat*.  For  yean  another  "ring"  had 
been  makiug  mouey  out  of  the  State  canals.  This, 
too,  Tilden  succeeded  in  breaking  up.  In  1876  the 
National  Democratic  Convention  nominated 
him  for  the  presidency,  the  Republicans  nomi- 
nating Governor  Hayes  of  Ohio.  The  result 
was  the  disputed  election  of  1875-77,  when 
each  party  secured  about  the  same  number 
of  electors  outside  of  the  three  Southern 
states  of  Florida.  South  Carolina,  and  Louisi- 
ana. The  Democrats  had  a  majority  in  these 
States;  but  the  returning  boards,  by  rejecting 
votes  which  they  believed  had  been  obtained 
by  fraud  or  intimidation,  gave  their  States  to 
the  Republicans.  Two  sets  of  certificates 
were  therefore  sent  to  Washington,  and  as  no 
provision  had  been  made  in  the  United  States 
constitution  for  a  dispute  of  this  kind  there 
was  no  power  authorised  to  decide  between 
the  two  parties.  In  this  emergency  Tilden 
consented  to  the  appointment  of  an  extra-con- 
stitutional body,  an  "electoral  commission," 
to  decide  disputed  cases,  the  decisions  of 
which  were  to  hold  good  unless  reversed  by 
concurrent  vote  of  the  two  houses.  The  com- 
mission decided  all  the  cases  in  favor  of  the 
Republican  candidates,  and  Tilden  was  de- 
feated. He  continued  in  retirement  until  his 
death,  which  took  place  at  Grey  stone,  New 
York,  on  4th  August,  1886. 

TILES  (Saxon  fi'fjri,  connected  with  Lat,  tegula)  are 
used  for  a  great  variety  of  architectural  purposes,  such 
as  covering  roofs,  floors,  and  walls,  and  are  made  of 
many  different  materials. 

1.  Roofing  Tile*.1 — In  the  most  important  temples 
of  ancient  Greece  the  roof  was  covered  with  tiles  of 
white  marble,  fitted  together  in  the  most  perfect  way 
so  as  to  exclude  the  rain.  In  most  cases,  as  in  the 
Athenian  Parthenon  and  the  existing  temple  at  JRgina, 
the  tiles  were  large  slabs  of  marble,  with  a  flange 
along  each  side,  over  which  joint-tiles  {apfioi)  were  ac- 
curately fitted  (Bee  A  in  Fig.  1 ).  In  the  temple  of 
Apollo  at  Bassse,  though  the  main  building  was  of  lime- 
stone, the  roof  was  covered  with  very  beautiful  tiles  of 
Parian  marble,  which  are  specially  mentioned  by  Pau- 
sanias  as  being  one  of  the  chief  beauties  of  the  temple 
8ome  of  these  were  found  by  Mr  Cockerell  during  his 
excavations  at  Bassse  early  m  the  19th  century.1  In 
design  they  resemble  the  other  examples  mentioned 


material  and  labor,  in  order  to  secure  a  more  perfect 
fit  Fig.  2  shows  the  way  in  which  they  were  set  on 
the  roof.  Great  splendor  of  effect  must  have  been 
gained  by  continuing  the  gleaming  white  of  the 


r-ijxM-tlvL-  sketch  showing  the  arrangement  of  tiles  B  tn  Fig- 
1,  at  Uaaui*.    is,  11,  i>owel»  to  fix  the  jolnl-lilua.  C,  tilting  piece. 


Of  tiles. 


on  to  the  roof.  All  along  the 
a  row  of  ioint-tilee  was  usually 


i  fig. 
nails 


Fio.  1.— Example*  0f  roofing  tiles  from  Greek  templet, 

,  showing  two  methods  of  working  the  lolnt- 


tlle*  from  iEgtua  and 
Ulea.   C,  C.  clay  tllea  from  Olym 
ii'K  at  the  lower  edge.  E,  lo 
F,  Joints Ule  with  peg  to  fix  It. 


A,  B.  marble 
:lng  the  joint- 
D.  sketch  showing  method  of  Joint- 
of  mclayjolnuile  (a***). 


above,  but  are  peculiar  in  having  the  joint-piece 
worked  out  of  the  same  slab  of  marble  as  the  adjacent 
tiles  (see  B  in  Fig.  1),  at  a  great  additional  cost  of  both 


1  In  Egypt  am 
with  stone,  whf 
beaten  clay 


columns  and  walls 
eaves  each  end  of 

covered  by  an  antefixa,  an  oval-topped  piece  of  mar- 
ble with  honeysuckle  or  some  other  conventional  pat- 
tern carved  in  relief.'  In  most  cases  the  Greeks  used 
terra-cotta  roofing  tiles,  shaped  like  the  marble  ones 
of  Fig.  1,  A.  Others  were  without  a  flange,  being 
formed  with  a  concave  upper  surface  to  prevent  the 
rain  getting  under  the  joint-tiles.  The  lower  edge  of 
the  tile,  whether  of  marble  or  of  clay,  was  usually 
half-lapped  and  fitted  into  a  corresponding  rebate  in 
the  upper  edge  of  the  next  tile  (see  D  in  Fig.  1 ).  The 
dppoi  also  were  half-lapped  at  the  joints  (see  £  in  FT 
1).  All  these  were  usually  fastened  with  bronce  I 
to  the  rafters  of  the  roof.  In  some  cases  each  joint- 
tile  had  a  projecting  peg  to  fix  it  to  the  next  aow,  as 
shown  at  F.  In  the  temples  of  imperial  Rome  mar- 
ble roofing  tiles  were  used  like  those  shown  at  Fig.  1. 
were  copied  from  the  Greeks  along  with  most 
other  architectural  features.  For  domestic  and 
other  less  important  work  clay  tiles  (ttgvlir) 
were  employed,  of  the  form  shown  in  A,  Fig. 
3.  These  are  narrower  at  the  lower  edge,  so 
as  to  fit  in  to  the  upper  edge  of  the  next  tile, 
and  the  joints  were  covered  with  a  semi-circular 
joint-tile  (imbrex).  Rows  of  terra-cotta  ante- 
fixso  were  set  along  the  eaves  of  the  roof,  and 
were  often  moulded  with  very  beautiful  reliefs. 
In  localities  which  supplied  laminated  stone, 
such  as  Gloucestershire  and  Hampshire  in 
Britain,  the  Romans  often  roofed  their  build- 
ings with  stone  tiles,  fastened  with  iron  nails. 
Fig.  3,  B,  shows  an  example  from  a  Roman  villa 
at  Fifehead  Neville  in  Dorset,  England.  Each 
slab  had  a  lap  of  about  2  inches  over  the  row 
of  tiles  below  it;  many  large  iron  nails  were 
found  with  these  stone  tiles.  In  a  few  cases,  in 
the  moBt  magnificent  temples  of  ancient  Rome, 
as  in  those  of  Capitoline  Jupiter  and  of  Venn* 
and  Rome,  and  also  the  small  circular  temple 
of  Vesta,'  tiles  of  thickly  gilded  bronze  were 
used,  which  must  have  had  the  most  magnificent 
effect.  Those  " 
mentioned 


ose  of  the  last-named  building  are  specially 
by  Pliny  (//.JV.,  xxxiv.  7)  as  having  been 


*  Marble  tile*  are  aald  to  have  be«n  first  made  by  By**  ot 
Nam*  about  930  B.C.  j  see  Pansaniaa,  v.  10. 2. 

«  The  dome  of  tbe  Pantheon  was  covered  with  Ulea  orj 
of  bronae  thickly  gilt,  a*  were  also  the  rooftof  the  f 
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made  of  Syracusan  bronze,' — on  alloy  in  great  repute 
among  the  Romans.  The  bronze  tiles  from  the  tem- 
ples of  Japiter  Capitolinus  and  of  Venua  and  Rome 
were  taken  by  Pope  Honoriua  I.  (625-638;  to  cover 
the  baailic*  of  St.  Peter,  whence  they  were  stolen  by 
the  Saracens  daring  their  invasion  of  the  Leonine  city 
inm.* 

In  mediaeval  times  lead  or  copper*  in  large  sheets 
was  used  for  the  chief  churches  ana  palaces  of  Europe  *, 


shine  like  gold  in  the  sun.  They  were  especially  used 
from  the  13th  to  the  15th  century.  In  style  and 
method  of  manufacture  the  finest  of  them  resemble 
the  friexe  shown  in  Fig.  5. 

2.  Wall  7Y/e*.— These  have  been  partly  described 
under  Mural  Decoration  (vol.  zvii.  p.  42).*  In 
most  Oriental  countries  tiles  were  used  in  the  most 
magnificent  way  throughout  the  Middle  Ages,  espe- 
cially in  Damascus,  Cairo,  Moorish  Spain,  and  in  the 

R3&BB1 


>nly 

u*d  In  ancient  Rome    B,  Roman  stone  tiles,  earn  fixed  with 
nail  at  the  top  angle.  C,  pan  tiles  used  in 


sot  in  more  ordinary  work  clay  tiles  of  very  simple 
form  were  employed.  One  variety,  still  very  common 
in  Italy,  is  shown  in  C,  Fig.  3.  In  this  form  of  so- 
called  "  pan-tile  "  each  tile  has  a  double 


form 

ing  a  tegula  and  imbrex  both  in  one.  Stone  tiles  were 
also  very  common  throughout  the  Middle  Ages. 
Another  kind  of  roofing  tile,  largely  used  in  pre- 
Noruian  times  and  for  some  centuries  later  for  certain 
purposes,  was  made  of  thin  pieces  of  split  wood,  gener- 
ally oak  :  these  are  called  "shingles."  They  stand 
the  weather  fairly  well,  and  many  old  examples  still 
exist,  especially  on  the  wooden  towers  and  spires  of 
East  Amelia.  At  the  present  day,  when  slate  is  not 
used,  tiles  of  burnt  clay  are  the  ordinary  roofing 
material,  and  many  complicated  forms  have  been 
invented  to  exclude  rain.  Most  of  these  are, 
however,  costly  and  do  not  answer  better  than 
•  plain  rectangular  tile  about  9  by  6  inches, 
fastened  with  two  copper  or  even  stout  zinc 
nails,  and  well  beddea  on  mortar  mixed  with 
hair.  For  additional  security  clay  tiles  are 
usually  made  with  two  small  projections  at 
the  upper  edge,  which  hook  on  to  the  bat- 
tens to  which  they  are  nailed.  Broseley 
(Shropshire)  is  one  of  the  chief  places  in 
England  for  the  manufacture  of  roofing  tiles 
of  the  better  sort.  The  common  kinds  are 
made  wherever  good  clay  exists.  In  some 
places  pan-tiles  are  still  used  and  have  a  very 
picturesque  effect ;  but  they  are  liable  to  let 
in  the  ruin,  as  they  cannot  be  securely  nailed 
or  well  bedded  in  mortar.  In  Gloucestershire, 
Yorkshire,  and  other  counties  of  England, 
stone  tiles  are  still  employed,  but  are  rapidly 

K'ng  out  of  use,  as  they  require  very  strong  roof-tim- 
s  to  support  them,  and  the  great  extension  of 
railways  has  made  the  common  purple  slates  cheap  in 
nearly  every  district. 

8ome  of  the  mosques  and  palaces  of  Persia  are 
roofed  with  the  most  magnificent  enamelled  lustred 
tiles,  decorated  with  elaborate  painting,  so  that  they 


Flo.  4.— Wall  Ulea  from  Damascus,  of  the  16th  century. 

chief  towns  of  Persia.  Fig.  4  shows  a  fine  example 
from  a  mosque  in  Damascus.  From  the  1 2th  to  the 
16th  century  a  special  kind  of  lustred  tile  was  largely 
employed  for  dadoes,  friezes,  and  other  wall  surfaces, 
being  frequently  made  in  large  Blabs  and  modelled 
boldly  in  relief,  with  sentences  from  sacred  books  or 
the  names  and  dates  of  reigning  caliphs.  The  whole 
was  picked  out  in  color,  usually  dark  or  turquoise 


1  Bronse  Ulea  for  small  building*  such  as  this  were  usually  of  a 
pointed  oral  form,  something  like  the  feathers  of  a  htrd.  This 
kind  of  Minn  is  called  pavonaceum  by  Pliny.  H.H.,  xxxrl.  22. 

•  Part  of  the  bronse  tiles  had  been  stripped  from  the  temple  of 
Japiter  by  the  Vandals  In  455  ;  see  Proroplua,  BHl,  Van  ,  i.  h. 

■  The  gilt  domes  of  Moscow  are  examples  of  thU  use  of  copper. 


part  of  a  friexe. 


blue,  on  a  ground  of  cream-white  enamel,  and  in  the 
last  firing  minute  ornaments  in  copper  lustre  were 
added  over  the  whole  design,  giving  the  utmost 
splendor  of  effect  (see  Fig.  5).  Great  skill  and  taste 
are  shown  by  the  way  in  which  the  delicate  painted 
enrichments  are  made  to  contrast  with  the  bold  decora- 
tion in  relief.  These  lustred  tiles  sometimes  line  the 
prayer-niche  in  houses  and  mosques ;  in  such  cases 
the  Blabs  usually  have  a  conventional  representation 
of  the  kaaba  at  Mecca,  with  a  lamp  hanging  in  front 

«  For  the  enamelled  wall  tile*  of  ancient  Egypt,  see  PorraaY, 

rol.  xix.  p.  621. 
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of  it  and  a  border  of  sentences  from  the  Koran.1  The 
mosques  of  Persia  are  specially  rich  in  this  method  of 
decoration,  magnificent  examples  existing  at  Natenx, 
Seliuk,  Tabriz,  Ispahan,  and  other  places.1   In  the 


16th  and  17th  centuries  tiles  of  a  coarse  kind  of  ma- 
jolica were  used  for  wall  decoration  in  southern  Spain ; 
some  rich  examples  still  exist  in  Seville.  These  ap- 
pear to  be  the  work  of  Italian  potters  who  had  settled 
in  Spain.  The  tizulejos  (wall  tiles)  in  the  Alhambra 
and  other  buildings  in  Spain  are  among  the  most 
beautiful  productions  of  fliapano-Moorish  art.'  In 
technique  they  resemble  majolica ;  but  the  finest  kinds, 


dating  from  the  14th  and  15th  centuries,  have  designs 
taken  from  mosaic  patterns,  with  complicated  lines  of 
geometrical  interfacings.* 

3.  Floor  Tile*. — From  the  12th  to  the  16th  century 
floor  tiles  in  most  northern  countries  of  Europe  were 
by  filling  up  with  clay  of  a  different  color  pat- 


Fio.  6.— Majolica  paving  Ulec  from  filena,  made  In  1509.  (South  Kenslng- 


the  church  of  S.  Sebastiano  at  Venice  have  majolica 
paving  of  about  1510.  Fig.  6  shows  an  example  of 
about  this  date  from  the  Petrucci  Palace  in  Siena, 
now  in  the  South  Kensington  Museum.*  In  the 
early  part  of  the  16th  century  majolica  tiles  from 
Spain  were  occasionally  imported  into  England.  At 
the  southeast  of  the  mayor's  chapel  at  Bristol  there 
exists,  though  much  worn,  a  fine  pavement  of  Spanish 
tiles  dating  from  about  1520.  Others  have  been  found 
in  London,  at  Newington  Butts,  and  in  other  placet 
At  the  present  time  imitations  of  the  unfortunately 
named  encaustic  tiles  "  are  almost  the  only  sort  em- 
ployed in  England  and  other  northern  countries.  Very 
coarse  and  poorly  designed  majolica  tiles  are  still 
made  and  used  for  paving  in  Italy  and  Spain. 

(J.  H.  M.) 

TILLEMONT.  Sebastien  le  Nain  de  (1637- 
1698),  ecclesiastical  historian,  was  born  at  Paris  on 
30th  November,  1637  and  received  his  edu- 
cation in  the  "petites  ecoles  "  of  the  Port 
Royalists,  Nicole  being  his  principal  master. 
At  an  early  age  he  became  an  admiring  stu- 
dent of  Livy  and  Baronius  and  began  to  accu- 
mulate those  vast  collections  which  form  the 
basis  of  his  monumental  works.  lie  con- 
tinued to  carry  on  his  studies  in  the  seminary 
at  Beauvais,  where  the  bishop  was  a  warm 
patron;  but  it  was  not  until  1676,  two  or 
three  years  after  his  return  to  Paris,  that, 
under  the  influence  of  Isaac  de  Sacy,  he 
entered  the  priesthood.  He  took  up  hi* 
abode  in  a  humble  dwelling  at  Port  Royal 
des  Champs,  where  he  remained  till  the  dis- 
persion or  the  "solitaires"  in  1679,  after 
which  event  he  spent  the  remainder  of  bis 
life  (with  the  exception  of  a  visit  to  Arnauld 
in  Holland  in  1685)  at  Tillemont,  between 
Montreuil  and  Vincennes.  He  died  on  28th 
January,  1698,  and  was  buried  at  Pott 
Royal;  in  1711  his  remains  were  removed  to 
the  church  of  St  Andre  des  Arcs,  Paris. 

His  great  work,  Mhnoire*  pour  trrvir  &  r  kirtairi 
tcclf*iiutiqur  de*  tit  premier*  liide*  to  513  a.d. 
(1093-1712, 16  vols.,  4to),  ia  a  model  of  patient, 
exhaustive,  and  what  Gibbon  haa  called  "fore- 
footed"  erudition  isee  vol.  v.  p.  669 1.  Of  bia 
equally  learned  Hiitoire  de*  emperemr*  ri  de*  autre* 
prince*  qui  ont  rfgne"  durant  le*  lix  premiere  nicie* 
de  V  tgliie  (1690-1738,  4to  no  more  than  four  vol- 
umes were  published.  Tillemont  also  gave  valo- 


terns  sunk  in  slabs  of  clay  (see  Encaustic  Tiles).  Id 
Italy,  during  the  latter  part  of  the  15th  and  the  first 
half  of  the  16th  century,  majolica  tiles,  rich  both  in 
pattern  and  in  color,  were  used  for  pavements  in  many 
places.  Comparatively  few  examples  now  exist ;  the 
majolica  enamel  was  too  soft  to  stand  the  wear  of  feet. 
One  of  the  small  south  chapels  in  the  church  of  S. 
Maria  del  Popolo  in  Rome  has  a  very  fine  pavement 
of  these  tiles,  executed,  probably  at  Forll.  about  1480 
for  Cardinal  della  Rovere  (Julius  II.),  whose  arms — 
an  oak  tree — are  repeated  frequently  among  the  rich 
decorations.  A  still  more  magnificent  tile  floor  in  the 
uppermost  of  Raphael's  Vatican  loggie  is  mentioned 
under  Robbia  (vol.  xx.  p.  607).  The  same  article 
(p.  605)  describes  the  exquisite  majolica  tiles  which 
Luca  della  Robbia  made  as  a  border  for  the  tomb  of 
Bishop  Federighi  at  Florence.    Fine  examples  of  tile 

Saving  of  1487  exist  in  the  basilica  of  S.  Petronio  at 
ologna,  and  others  of  rather  earlier  date  in  S.  Paolo 
at  Parma.    The  chapel  of  St.  Catherine  at  Siena  and 


ablo  assistance  to  Hermant,  Du  t'ossl,  i 

il  work. 


any  fli 

ixamples.  as  well  aa  of  the  later  aorta.  Ilka  those  ahown  in  Figs. 
«  See  Coele.  Monument*  de  la  Ftrte,  Paris,  1K67. 
•  The  method  of  manufacture  employed  by  Moslem  races  for 

elr  pottery  ;  see  vol. 


Ules  is  the  same  as  that  used  for  their  pottery  ; 
638-42,  also  Mt'BAi.  Dkcokatiox.  vol.  aril.  pp.  4 1— tJ. 

•  For  the  decorative  use  of  tiles,  see  Jutien  Foy,  La 
de*  Conttructiont,  Paris,  1883- 


xlx.  pp. 


Port  Royal ista  in  their  historical 

TILLOTSON,  John  (1630-1694),  archbishop  of 
Canterbury,  was  the  son  of  a  Puritan  clothier  in  Sow- 
erby,  Yorkshire,  where  he  was  born  in  October,  1630. 
He  entered  as  a  pensioner  of  Clare  Hall,  Cambridge,  in 
1647,  graduated  in  1650,  and  was  made  fellow  of  his 
college  in  1651.  ■  Chillingworth's  Religion  of  hrota- 
tatttttm  biassed  his  mind  against  Puritanism,  and  the 
bias  was  further  confirmed  by  intercourse  with  Cud- 
worth  and  others  at  Cambridge.  In  1656  he  became 
tutor  to  the  son  of  Edward  Prideaux,  attorney-general 
to  Cromwell.  In  what  year  he  took  orders  is  un- 
known, but,  according  to  the  Life  published  in  1717, 
the  person  who  ordained  him  was  Dr.  T.  Sydscrf,  a 
Scottish  bishop.  Tillotson  was  present  at  the  Savor 
Conference  in  1661,  and  remained  identified  with  the 
Presbyterians  till  the  passing  of  the  Act  of  Uniform- 
ity in  1662.  Shortly  afterwards  he  became  curate  of 
Cneshunt.  Herts,  and  in  June,  1663,  rector  of  Ked- 
dington,  Suffolk.  For  several  years  after  his  ordina- 
tion he  devoted  himself  to  an  exact  study  of  the 
Scriptures,  ancient  ethics,  and  the  writings  of  the 
early  fathers,  especially  Basil  and  Chrysostom.  The 
result  was  seen  in  the  general  tone  of  his  preaching, 
which  was  practical  rather  than  theological,  and, 

»  See  Vansnllni.  PaVMehe  di  Jfatolkhe,  Peaaro,  1879.  II.  p.  ■» 
-J  ;  and  Frail,  Pavimento  neUa  Bat  Frtroniana,  Bologna.  18» 
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though  regarded  by  some  as  ladtudinarian,  was  char- 
acterized by  the  earnestness  of  sincere  conviction  and 
the  balanced  wisdom  gained  by  thoughtful  reflection. 
He  was,  moreover,  a  man  of  the  world  as  well  as  a 
divine,  and  in  his  sermons  he  exhibited  a  certain 
indefinable  tact  which  enabled  him  at  once  to  win  the 
ear  of  his  audience.  His  style  is  chiefly  remarkable 
for  its  simplicity  and  clearness.,  and  in  this  respect  it 
mirrored  his  own  candor  and  sincerity.  The  qualities 
above  mentioned  won  him  in  his  lifetime  the  reputa- 
tion of  "having  brought  preaching  to  perfection;  " 
and  probably  it  was  because  he  was  neither  brilliant, 
original,  nor  profound  that  his  preaching  was  so  uni- 
versally admired.  "His  sermons,"  says  Burnet, 
''were  so  well  heard  and  liked,  and  so  much  read, 
that  all  the  nation  proposed  him  as  a  pattern  and 
studied  to  copy  after  him."  In  1664  he  became 
t.reaeher  at  Lincoln's  Inn.  The  same  year  he  married 
Miss  French,  daughter  of  the  canon  of  Christ  Church, 
Oxford,  and  niece  of  Oliver  Cromwell;  and  he  also 
tecame  Tuesday  lecturer  at  St,  Lawrence,  Jewry. 
Tillotaon  employed  his  controversial  weapons  with 
some  skill  against  "atheism"  and  "Popery."  In 
li$3  he  published  a  characteristic  sermon  on  "The 
Wisdom  of  being  Religious,"  and  in  1666  replied  to 
Sergeant's  SvreFootinqin  (Jhrirtiam'h/  by  a  pamphlet 
od  the  Rub  of  Faith.  The  same  year  he  received  the 
desrreeof  D.D.  In  1670  he  became  prebendary  and 
in  1 672  dean  of  Canterbury.  Through  his  wife  Tillot- 
M  became  connected  with  Dr.  Wflkins,  the  second 
B  tsband  of  her  mother.  In  1675  he  edited  Wilkins's 
IMndpla  of  Natural  Religion,  completing  what  was 
left  unfinished  of  it,  and  in  1682  his  Sermom,  with  a 
preface  in  which  he  vindicated  Wilkins  from  certain 
tu ^representations  of  Wood  in  his  llittory  and  Anti- 
fwna  of  the  University  of  Oxford.  In  1680  he 
brought  out  Barrow's  TreatUe  of  the  Pope*  Suprem- 
acy, and  in  1683  his  Sermom.  On  5th  November, 
]'"T8,  Tillotaon  preached  a  sermon  against  Popery 
before  the  House  of  Commons,  in  which  he  main- 
tained that  it  was  their  duty  to  make  provision  against 
the  propagation  of  a  religion  more  mischievous  than 
irreligion  itself ;  but  in  a  sermon  on  the  Protestant 
religion  in  1680  before  the  king  he  propounded  the 
^•position  that  Catholics  could  enjoy  their  own 
Uith,  but  not  openly  draw  men  oif  from  the  profes- 
s^w  of  the  established  religion.  Along  with  Burnet, 
Tillotaon  attended  Lord  Russell  on  the  scaffold  in 
1**3,  and  after  the  publication  of  Lord  Russell's 
speech  was  appointed  to  appear  before  the  privy 
•  uncil ;  but  his  explanations  were  regarded  as  satis- 
Uiory,  the  chief  suspicions  in  connection  with  the 
speech  resting  on  Burnet  Tillotson  afterwards  en- 
i-yed  the  friendship  of  Lady  Russell,  and  it  was 
partly  through  her  that  he  obtained  so  much  influence 
with  Princess  Anne,  who  followed  his  advice  in  regard 
to  the  settlement  of  the  crown  on  William  of  Orange. 
He  possessed  the  special  confidence  of  William  and 
Mary,  and  was  made  clerk  of  the  closet  to  the  king, 
27th  March,  1689.  It  was  chiefly  through  his  advice 
that  the  king  appointed  an  ecclesiastical  commission 
W  the  reconciliation  of  the  Dissenters,  and  he  was 
regarded  as  the  representative  in  the  commission  of 
the  views  of  the  king  and  queen.  In  August  of  this 
Kir  he  was  appointed  by  the  chapter  of  his  cathedral 
to  exercise  the  archiepisoopal  jurisdiction  of  the  prov- 
ince of  Canterbury  during  the  suspension  of  Sancroft 
He  was  also  about  the  same  time  named  dean  of  St 
I  &ul  a.  Soon  afterwards  he  was  elected  to  succeed 
Bancroft;  but  he  accepted  the  promotion  with  extreme 
reluctance,  and  it  was  deferreu  from  time  to  time  at 
ha  request  till  April,  1691.  His  attempts  to  reform 
certain  abuses  of  the  church,  especially  that  of  non- 
nstdence  among  the  clergy,  awakened  against  him 
much  ill-will,  and  of  this  the  Jacobites  took  every 
foible  advantage  and  pursued  him  to  the  end  of  his 
"re  with  insult  and  reproach.  "  This  "  Burnet  says, 
could  neither  provoke  him,  nor  fright  him  from  his 
Vol.  XXIII.-U86 


duty ;  but  it  affected  his  mind  so  much  that  this  was 
thought  to  have  shortened  his  days."  He  died  of 
palsy  on  24th  November,  1694. 

For  his 
2500  guinea*  [$12,757,50],  then  i 
many  years  their  popularity  1 
his  lifetime  he  published 


1671,  republished  with  a  second  volume  added  in  1678; 
Fifty  Sermon*  and  the  Rule  of  Faith,  1681;  Four  Sermon* 
concerning    the   Divinity  and     Incarnation   of  our  Btetted 


concerning  the  Dieinitu  and  Incarnation  of 
Saviour,  1693;  Six  Sermom  on  Several  Occasions,  1694.  His 
Posthumou*  Sermon*,  edited  by' Dr.  Ralph  Barker,  appeared 
in  14  vols.,  1684  ;  third  edition,  1704.  His  Works  were  pub* 
lislied  in  1707-1710,  and  were  frequently  reprinted.  In 
1752  an  edition  appeared  in  3  vols,  with  Life  by  Thomas 
Birch,  D.D.,  compiled  from  Tillotson's  original  papers  and 
letters.  Of  the  many  subsequent  editions  the  beat  is  that 
with  Life  by  Birch,  of  1820,  10  vols.  Various  selections 
from  his  sermons  and  works  have  been  published  I 
rately. 

See  In  addition  to  Btrch's  Life,  Welford  s 
Own  Timet,  and  Macau  lay's  HUtory  of  England. 

TILLY,  .1  oil  ANN  T8ERCLAES,    COTJNT  OP  (1559- 

1632),  a  famous  general,  was  born  in  February,  1559, 
at  the  chateau  of  Tilly  in  Brabant  It  was  originally 
intended  that  he  should  become  a  priest,  and  he  was 
strictly  educated  by  the  Jesuits.  He  preferred,  how- 
ever, the  life  of  a  soldier,  and  began  his  military 
career  in  the  Netherlands,  under  Alessandro  Farnese, 
jn  the  Spanish  service.  Afterwards  he  joined  the 
imperial  army,  and  as  lieutenant-colonel  under  Duke 
Philip  Emmanuel  of  Lorraine  greatly  distinguished 
himself  in  Hungary  in  the  war  against  the  Turks.  For 
I  his  brilliant  achievements  he  was  raised  to  the  rank  of 
|  field-marshal.  In  1610  he  was  put  by  Maximilian  L 
at  the  head  of  his  Bavarian  army  ;  and  soon  after  the 
outbreak  of  the  Thirty  Years'  War  he  was  made  < 
mander-in-chief  of  the  troops  of  the  Catholic 
In  this  position  he  displayed  qualities  which  placed 
him  among  the  foremost  generals  of  the  age.  After 
the  battle  of  Prague  (the  White  Hill)  in  1620  he  thor- 
oughly subdued  Bohemia,  and  in  1622  conquered  the 
Palatinate, — a  service  for  which  Ferdinand  IL  gave 
him  the  title  of  count  In  1623  he  defeated  Christian 
of  Brunswick  at  Stadtlohn  in  Westphalia,  and  in  1626 
Christian  IV.  of  Denmark  at  Lutter  in  Brunswick. 
The  consequence  of  the  latter  victory  was  that  Tilly 
and  Wallenstein  were  able  to  cross  the  Elbe  ;  but  as 
Tilly  was  wounded  before  Pinncberg  in  Schleswig- 
Holstein,  the  task  of  finally  compelling  the  king  of 
Denmark  to  accept  terms  of  peace  had  to  be  left  to 
Wallenstein  alone.  When  Wallenstein  was  obliged  in 
1630  to  withdraw  for  a  while  into  private  life,  Tilly 
added  to  the  functions  he  already  discharged  those  of 
commander  of  the  imperial  forces.  From  this  time 
the  only  important  success  achieved  by  him  was  the 
storming  of  Magdeburg  (May,  1631),  a  success  ac- 
companied by  frightful  cruelties,  for  which  he  was  at 
least  in  part  responsible.  Oustavus  Adolphus  had  now 
come  forward  as  the  champion  of  Protestantism,  and 
Tilly,  with  all  his  genius  and  tenacity,  was  not  a 
match  for  the  Swedish  king.  Four  months  after  the 
capture  of  Magdeburg  Tilly  was  defeated  at  Breiten- 
feld  in  Saxony,  and  was  himself  so  severely  wounded 
that  he  escaped  from  the  field  with  difficulty.  In 
March,  1632,  he  drove  the  Swedes  from  Bamberg  and 
placed  himself  in  an  entrenched  camp  at  Rain  to  pre- 
vent them  from  passing  over  the  Lech.  Gustavus 
Adolphus  crossed  the  stream,  and  in  the  fight  which 
ensued  Tilly  was  mortally  wounded  He  died  in  April, 
1632,  at  Ingolstadt,  and  was  buried  at  Alt-Oetting  in 
Bavaria. 

Tilly  was  of  medium  height,  reserved  in  manner,  and 
wholly  indifferent  to  external  marks  of  honor.  The  Roman 
Church  never  had  a  more  devoted  servant,  and  be  gave 
evidence  of  the  essential  simplicity  of  his  character  by  de- 
clining the  offer  of  the  emperor  to  make  him  a  prince  and 
to  grant  to  him  the  principality  of  Calenberg.  As  he  was 
not  married,  his  title  and  estates  descended  to  his  i 

See  Klopp  TO/v  tm  dreivrioHhrigtn  Krtege, 
Villennoni,  TiUy,  Tournay,  1859. 
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TILSIT— TIME. 


TILSIT,  a  commercial  town  of  East  Prussia  and  the 
capital  of  Prussian  Lithuania,  is  situated  on  the  left 
bank  of  the  Memel  or  Niemen,  52  miles  southeast 
of  the  town  of  Memel  and  60  northeast  of  Konigs- 
berg.  The  town  is  spacious,  and  has  a  number  of 
handsome  modern  buildings,  including  a  town-house, 
post-office,  law-courtfl,  and  a  large  hospital.  It  con- 
tains three  Protestant  churches,  a  Roman  Catholic 
church,  and  a  Jewish  synagogue.  The  manufactures 
include  soap,  leather,  shoes,  glass,  and  other  articles, 
and  there  are  iron-foundries  and  steam  flour  and  aaw 
mills.  Tilsit  carries  on  trade  in  timber,  grain,  hemp, 
flax,  herrings,  and  other  northern  produce  ;  but  its 
trade  with  Russia,  at  one  time  considerable,  has  fallen 
off  aince  the  construction  of  the  railway  from  Konigs- 
berg  via  Insterburg and  Gumbinnen  to  Kovno.  The 
river  is  navigable  beyond  the  town.  The  market- 
gardening  of  the  neighborhood  deserves  mention,  and 
the  annual  horse- fair  and  markets  are  of  considerable 
local  importance.  In  1783  the  population  was  8060; 
in  1880  it  had  increased  to  21,400,  and  in  1885  to  22,- 
428. 

Tilsit,  which  received  town-righta  in  15152,  grew  np 
around  a  castle  of  the  Teutonic  order,  known  as  the 
"  Scbalauner  Haas,"  founded  in  128a  It  owe*  most  of  ita 
interest  to  the  peace  signed  here  on  9th  July,  1807,  the  pre- 
liminaries of  which  were  settled  by  the  emperors  Alexander 
and  Napoleon  on  a  raft  moored  in  the  Memel.    The  peace 


of  Tilsit,  which  constituted  the  kingdom  of  Westphalia 
and  the  duchy  of  Warsaw,  registers  the  nadir  of  Prussia's 
humiliation  under  Napoleon  (see  Prussia,  vol.  xx.  p.  15). 
The  poet  Max  von  Schenkendorf  (1784-1817)  was  born  at 

TIMBER.  See  Buildino,  Forests,  and  Strenqtii 
or  Materials  ;  also  Fir,  Oak,  Pink,  Teak,  etc. 

TIMBUKTU,  or  Timbuctoo  (Sonrhai,  Timlmtu  , 
Berber,  Tumlmtku:  Arab,  Tin-buJctu),  a  city  of  the 
Sahara,  on  the  southern  verge  of  the  desert,  in  18°  4' 
N.  lat  and  1°  45'  W.  long.,  at  the  northeast  extremity 
of  the  Fulah  state  of  Moassina  (Massina),  9  miles 
north  of  its  riverine  port  Kabara.  on  the  left  bank  of 
the  Niger,  at  the  confluence  of  the  numerous  branches 
of  the  Joliba  (upper  Niger)  where  it  trends  eastwards, 
and  at  the  converging  point  of  the  main  trade  routes 
from  the  Gulf  of  Guinea  and  from  the  Mediterranean 
across  the  western  Sahara.  Timbuktu  lies  on  a  terrace 
formed  by  the  southern  scarp  of  the  desert,  about  800 
feet  above  sea-level,  and  overlooking  a  chain  of  dhaycu 
or  marshy  hollows,  fringed  here  and  there  with  a  few 
mimosas  and  palm  thickets,  amid  the  surrounding 
sandy  wastes.  These  dhayaa,  which  are  flooded  every 
three  or  four  years,  converting  the  lowland  tracts  be- 
tween the  terrace  and  the  main  stream  into  a  labyrinth 
of  ohannels  and  back  waters,  mark  the  bed  of  a  navi- 
gable creek  which  formerly  branched  from  the  Niger 
northwards  to  the  foot  oi  the  scarp,  and  which  in 
J640  inundated  alow-lying  quarter  of  the  city.  Ac- 
cording to  Pouyanne  and  Sabaticr,  the  main  stream 
followed  this  course  before  it  took  ita  present  easterly 
curve  to  Burum,  where  it  bends  southwards  to  the 
coast.  Here  also  it  was  probably  joined  at  some  re- 
moteperiod  by  the  now  dned-up  Wady  Messaura  from 
the  Tuat  oases  south  of  Algeria,  although  the  rough 
levels  taken  by  Oscar  Lens  and  others  make  it  uncer- 
tain whether  the  flow  through  this  depression  was 
northwards  or  southwards.  In  any  case  Timbuktu 
has  been  left,  so  to  say,  high  and  dry  by  the  general 
process  of  desiccation  going  on  throughout  the  Saharian 
region.  It  was  founded,  or  more  probably  captured, 
by  the  Tuareg  Berbers  about  the  11th  century,  and 
under  the  Mandingo  kjngsof  Mali  (Malle)  was  a  noted 
mart  for  gold  and  salt  in  the  1 4th  century,  mention  of 
"  Timboutch  "  occurring  on  a  Catalan  map  dated  1373. 
Under  Askia,  founder  of  the  extensive  but  short- 
lived Sonrhai  empire  (1492),  it  rose  to  great  splendor 
and  became  with  Uogo  a  chief  centre  of  Mohammedan 
culture  for  the  peoples  of  western  Sudan.  But  since 
the  overthrow  (1591)  of  the  Sonrhai  dynasty  by  the 
Morocco  captain,  the  Andalusian  Jodar  with  his  Ruma 


followers,  Timbuktu  has  continued  to  be  the  prey  of 
the  surrounding  unruly  populations— Tuaregs,  Arabs 
or  Arabized  Berbers,  Fulahs  (1800),  and  Toucouleura 
(1865).  Being  thus  at  the  mercy  of  all,  it  has  ceased 
to  rebuild  ita  dismantled  walls,  being  content  to  nay 
tribute  to  each  in  turn  and  sometimes  to  more  thin 
one  simultaneously,  for  which  it  indemnifies  itself  by 
peaceful  intervals  of  trade  whenever  the  land  routes 
are  open  and  the  upper  and  lower  reaches  of  the  Niger 
are  clear  of  pirates.  But  at  times  oven  the  short  tract 
separating  it  from  Kabara  is  so  beset  with  marauders 
that  it  bears  the  ominous  name  of  "  Ur-immandesa," 
that  is,  "He  (God)  hears  not"  Recently,  however, 
it  has  enjoyed  a  considerable  interval  of  peace,  and  toe 
population  estimated  by  Barth  at  11,000  in  1853,  had 
risen  to  20,000  in  1880  (Lena).  These  form  a  motley 
group  of  Sonrhais,  Tuarega,  Mandiiigoes,  Arabs  from 
Morocco,  Berabish  Arabs,  Bambaras,  Fulahs,  and 
since  1850  a  few  Jewish  traders.  Apart  from  some 
Christian  captives,  the  place  was  reached  during  the 
19th  century  by  only  four  Europeans — Lain*  from 
Tripoli  tan  a  (1820)  who  was  murdered  on  his  return 
journey,  Caillid  from  the  north  (1828),  Barth  from 
central  Sudan  (1853),  and  Len«  from  Morocco  (1880). 
Since  1884,  however,  regular  relations  have  been 
opened  with  the  French  on  the  upper  Niger. 

From  the  ruins  covering  extensive  tracts  on  the  north 
and  west  sides,  it  is  evident  that  Timbuktu  m  formerly  s 
much  larger  place  than  at  present.  Even  the  great  mosque, 
which  must  at  one  time  have  stood  in  the  centre,  now  lies 
near  the  outskirts,  where  its  high  but  unsightly  earth  tower 
forms  a  striking  landmark.  The  aggregate  of  mean  honk 
or  mud  houses  of  which  the  place  consists  is  only  relieved 
by  a  few  structures  of  a  better  class.   As  in  former  time*,  a 


gnat  staple  of  trade  ia  salt  from  Taudennmd  other  parts  o! 
from  the  south,  Manchester  goods,  and  some  other  Euro- 


pean wares,  which  with  tea  are  imported  from  Morocco  or 
penetrate  from  the  British  protected  territories  along  the 
lower  Niger.  Cowries,  slowly  yielding  to  European 
moneys,  are  the  chief  currency.  The  local  industries  are 
mainly  confined  to  some  fancy  and  other  leatherwork  pre- 
pared by  the  Tuareg  women.  The  local  administration  is  in 
the  hands  of  an  hereditary  loAta,  a  kind  of  mayor,  descended 
from  one  of  the  Ruma  families.  The  kahia  is  himself 
more  or  less  under  the  control  of  a  neighboring  Tuarct 
chief  and  of  the  powerful  Bakhai  family,  who,  as  sheriu" 
and  marabouts,  are  revered  throughout  the  western  Sahara 
Timbuktu,  which  possesses  some  valuable  Arabic  manu- 
script* and  is  still  a  centra  of  Moslem  teaching,  is  s  con- 
verging point  of  the  chief  west  Sudanese  and  Sahsnui 
races — Arabs  or  Arabiaed  Berbers  to  the  west ;  Sonrhais  in 
the  immediate  vicinity,  and  thence  south  eastwards  aloof 
the  Niger ;  Ireghenaton  or  "  mixed  "  Tuarega  southwards 
across  the  Niger  as  far  as  the  Hombori  Hills  and  in  the 
fertile  Libbako  plains  beyond  them  ;  Fulahs,  Mandingoet. 
and  Bambaras  in  and  about  the  city :  and  Imohag  or  Imo- 
sharh  Tuarega  belonging  to  the  A  wellimiden  confederation 
mainly  to  the  north  and  east. 

TIME,  Measurement  of.  Time  is  measured  by 
successive  phenomena  recurring  at  regular  intervals. 
The  only  astronomical  phenomenon  which  rigorously 
fulfils  this  condition,  ana  the  most  striking  one,— the 
apparent  daily  revolution  of  the  celestial  sphere  caused 
by  the  rotation  of  the  earth, — has  from  the  remotest 
antiquity  been  employed  as  a  measure  of  time.  The 
interval  between  two  successive  returns  of  s  fixed 
point  on  the  sphere  to  the  meridian  is  called  the 
sidereal  day ;  and  sidereal  time  is  reckoned  from  the 
moment  when  the  14  first  point  of  Ariea"  (the  vernal 
equinox)  passes  the  meridian,  the  hours  being  counted 
from  0  to  24.  Clocks  and  chronometers  regulated  to 
sidereal  time  are  onlv  used  by  astronomers,  to  whom 
they  are  indispensable,  as  the  sidereal  time  it  any 
moment  is  equal  to  the  right  ascension  of  any  star  jost 
then  passing  the  meridian.  For  ordinary  purposes 
solar  time  is  used.  In  the  article  AflTROtfOJrr  (vol. 
ii.  pp.  674-675)  it  is  shown  that  the  solar  day,  »* 
defined  by  the  successive  returns  of  the  sun  to  the 
meridian,  does  not  furnish  a  uniform  measure  of 


time,  owing  to  the  slightly  variable  velocity  of  the 
sun's  motion,  and  the  inclination  of  its  orbit  to  the 
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f q nator,  so  that  it  becomes  Decenary  to  introduce  an  i 
imaginary  mean  sun  moving  in  the  equator  with 
anitorm  velocity.  The  equation  of  time  (toe  cit. ,  pp. 
675)  is  the  difference  between  apparent  (or  true)  solar 
time  and  mean  solar  time.  The  latter  is  that  shown 
by  clocks  and  watches  used  for  ordinary  purposes. 
Mean  time  is  converted  into  apparent  time  by  apply- 
ing the  equation  of  time  with  its  proper  sign,  as  given 
in  the  Nautical  Almanac  and  other  ephemerides  for 
every  day  at  noon.  As  the  equation  varies  from  day 
to  day,  it  is  necessary  to  take  this  into  account,  if  the 
apparent  time  is  required  for  any  moment  different 
from  noon.  The  ephemerides  also  give  the  sidereal 
time  at  mean  noon,  from  which  it  is  easy  to  find  the 
sidereal  time  at  any  moment,  as  24  hours  of  mean  solar 
time  are  equal  to  24h  3m  56.5554*  of  sidereal  time. 
About  21st  March  of  each  year  a  sidereal  clock  agrees 
with  a  mean-time  clock,  but  it  gains  on  the  latter  3m 
56.5*  every  day,  so  that  in  the  course  of  a  year  it  has 
pained  a  whole  day.  For  a  place  not  on  the  meridian  of 
Greenwich  the  sidereal  time  at  noon  must  be  corrected 
by  the  addition  or  subtraction  of  9.8565"  for  each 
hour  of  longitude,  according  as  the  place  is  west  or  east 
of  Greenwich. 

Wbije  it  has  for  obvious  reasons  become  customary 
in  all  civilised  countries  to  commence  the  ordinary  or 
civil  day  at  midnight,  astronomers  count  the  day  from 
noon,  being  the  transit  of  the  mean  sun  across  the 
meridian,  in  strict  conformity  with  the  rule  as  to  the 
beginning  of  the  sidereal  day.  The  hours  of  the 
astronomical  day  are  also  counted  from  0  to  24.  An 
international  conference  which  met  in  the  autumn  of 
1834  at  Washington,  to  consider  the  question  of  in- 
troducing a  universal  day  (see  below),  has  recom- 
mended that  the  astronomical  day  should  commence 
at  midnight,  to  make  it  coincide  with  the  civil  day. 
The  great  majority  of  American  and  Continental 
astronomers  have,  however,  expressed  themselves 
very  strongly  against  this  change;  and  even  if  it 
should  be  made  in  the  British  Nautical  Almanac,  it 
appears  very  doubtful  whether  the  other  great 
ephemerides  will  adopt  it,  the  more  so  as  astronomers 
have  hitherto  felt  no  inconvenience  from  the  difference 
between  the  astronomical  and  the  civil  day. 

Determination  of  Time, — The  problem  of  deter- 
mining the  exact  time  at  any  moment  is  practically 
identical  with  that  of  determining  the  apparent  po- 
sition of  any  known  point  on  the  celestial  sphere 
with  regard  to  one  of  the  fixed  (imaginary)  great 
circles  appertaining  to  the  observer's  station,  the  me- 
ridi  an  or  the  horizon.  The  point  selected  is  either  the 
mn  or  one  of  the  standard  stars,  the  places  of  which 
are  accurately  determined  and  given  for  every  tenth 
day  in  the  modern  ephemerides.  The  time  thus  de- 
termined furnishes  the  error  of  the  clock  chronometer, 
or  watch  employed,  and  a  second  determination  or 
time  after  an  interval  rives  a  new  value  of  the  error 
and  thereby  the  rate  of  the  timekeeper. 

The  ancient  astronomers,  although  they  have  left 
*s  very  ample  information  about  their  dials,  water  or 
and  clocks  (depsydraf).  and  similar  timekeepers,  are 
very  reticent  as  to  how  these  were  controlled.  Ptolemy, 
in  hia  Almagest,  states  nothing  whatever  as  to  how 
the  time  was  found  when  the  numerous  astronomical 
phenomena  which  he  reoordstook  place  ;  but  Hippar- 
ehus  in  the  only  book  we  possess  from  his  hand  gives 
a  list  of  forty-four  stars  scattered  over  the  sky  at  inter- 
vals of  right  ascension  equal  to  exactly  one  hour,  so 
that  one  or  more  of  them  would  be  on  the  meridian  at 
the  commencement  of  every  sidereal  hour.  In  a  very 
valuable  paper 1  Schjellerup  has  shown  that  the  right 
ascensions  assumed  by  Hipparcnus  agree  within  about 
15'  or  one  minute  of  time  with  those  calculated 
hack  to  the  year  140  B.C.  from  modern  star-places  and 
proper  motions.    The  accuracy  which,  it  thus  appears, 

1  "Recherche*  ror  l'Ajrtmnomie  des  Anciena:  I.  Sur  le  chro- 


could  be  attained  by  the  ancients  in  their  determina- 
tions of  time  was  far  beyond  what  they  seem  to 
have  considered  necessary,  as  they  only  record  astro- 
nomical phenomena  (e,g„  eclipses,  occultations)  as 
having  occurred  "towards  the  middle  of  the  third 
hour,"  or  "about  Si  hours  of  the  night  "  without 
ever  giving  minutes.*  The  Arabians  bad  a  clearer 
perception  of  the  importance  of  knowing  the  accurate 
time  of  phenomena,  and  in  the  year  829  we  find  it 
stated  that  at  the  commencement  of  the  solar  eclipse 
on  30th  November  the  altitude  of  the  sun  was  7°  and 
at  the  end  24°,  as  observed  at  Baghdad  by  Ahmed  ibn 
Abdallah,  called  Habash.'  This  seems  to  be  the 
earliest  determination  of  time  by  an  altitude ;  and 
this  method  then  came  into  general  use  among  the 
Arabians,  who  on  observing  lunar  eclipses  never  failed 
to  measure  the  altitude  of  some  bright  star  at  the 
beginning  and  end  of  the  eclipse,  in  Europe  this 
method  was  adopted  by  Purbach  and  Regiomontanus, 
apparently  for  the  first  time  in  1457.  Bernhard 
Walther,  a  pupil  of  the  latter,  seems  to  have  been  the 
first  to  use  for  scientific  purposes  clocks  driven  by 
weights:  he  states  that  on  16th  January,  1484,  he  ob- 
served the  rising  of  the  planet  Mercury  and  imme- 
diately attached  the  weight  to  a  clock  having  an  hour- 
wheel  with  lift y-six  teeth ;  at  sunrise  one  hour  and 
thirty-five  teeth  had  passed,  so  that  the  interval  was 
an  hour  and  thirty-seven  minutes.  For  nearly  two 
hundred  years,  until  the  application  of  the  pendulum 
to  clocks  became  general,  astronomers  could  place  little 
or  no  reliance  on  their  clocks,  and  consequently  it  was 
always  necessary  to  fix  the  moment  of  an  observation 
by  a  simultaneous  time  determination.  For  this  pur- 
pose Tycho  Brahe  employed  altitudes  observed  with 
quadrants  ;  but  he  remarks  that  they  are  not  always 
of  value,  for  if  the  star  is  taken  too  near  the  meridian 
the  altitude  varies  too  slowly,  and  if  too  near  the 
horizon  the  refraction  (which  at  that  time  was  very 
imperfectly  known)  introduces  an  element  of  uncer- 
tainty. He  therefore  preferred  azimuths,  or  with  the 
large  "  armillary  spheres"  which  played  so  important 
a  part  among  his  instruments  he  measured  hour-anglen 
or  distances  from  the  meridian  along  the  eauator.* 
Transits  of  stars  across  the  meridian  were  also  observed 
with  the  meridian  quadrant,  an  instrument  which  is 
alluded  to  by  Ptolemy  and  was  certainly  in  use  at  the 
Mar&gha  (Persia)  observatory  in  the  13th  century,  but 
of  which  Tycho  was  the  first  to  make  extensive  use. 
It  appears,  however,  that  he  chiefly  employed  it  for 
determining  star-places,  having  obtained  the  clock 
error  by  the  methods  already  described.  > 
In  addition  to  these  methods,  that  of  "equal  alti- 
tudes" was  much  in  use  during  the  17th  century. 
That  equal  distances  east  and  west  of  the  meridian 
correspond  to  equal  altitudes  had  of  course  been  known 
as  long  as  sun-dials  had  been  used ;  but,  now  that 
quadrants,  cross-staves,  and  parallactic  rules6  were 
commonly  employed  for  measuring  altitudes  more 
accurately,  the  idea  naturally  suggested  itself  to  deter- 
mine the  time  of  a  star's  or  the  sun's  meridian  passage 
by  noting  the  moments  when  it  reached  any  particular 
altitude  on  both  sides  of  the  meridian.  But  Tycho's 
plan  of  an  instrument  fixed  in  the  meridian  was  not 
forgotten,  and  from  the  end  of  the  17th  century,  when 
Roemer  invented  the  transit  instrument,  the  observa- 
tion of  transits  across  the  meridian  became  the  prin- 
cipal means  of  determining  time  at  fixed  observatories, 
while  the  observation  of  altitudes,  first  by  portable 
quadrants,  afterwards  by  reflecting  sextant*,  and  dur- 
ing the  19th  century  by  portable  alt-azimuths  or 
theodolites,  has  been  used  on  journeys.    During  the 

*  For  astronomical  purpose*  the  ancienta  made  uae  of  mean- 
time hour*— &pa>  hone  equinottiaUt—lato  which  they 
translated  all  Indication!  expressed  in  civil  hours  of  varying 
length — wp<u  catp4«ai,  harm  tcmporale*.  Ptolemy  count*  the  mean 
day  from  noon. 

«  Causnln.  U  tivre  de  la  grondt  table  UaktmiU,  Pari*,  1804,  p.  100. 

«  See  his  Kpiffolx  aMrtmomler,  p.  73. 

'  See  Navigation,  vol.  xvll.  pp.  275  and  277. 
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last  fifty  years  the  email  transit  instrument,  with  what 
is  known  as  a  "  broken  telescope,' °  has  also  been  much 
employed  on  scientific  expeditions ;  bat  great  caution 
is  necessary  in  using  it,  as  the  difficulties  of  getting  a 
perfectly  rigid  mounting  for  the  prism  or  mirror  which 
reflects  the  rays  from  the  object-glass  through  the  axis 
to  the  eye-piece  appear  to  be  very  great,  for  strange 
discrepancies  in  t lie  result*  have  often  been  noticed. 
The  gradual  development  of  astronomical  instruments 
has  been  accompanied  by  a  corresponding  development 
in  timekeepers.  From  being  very  untrustworthy, 
astronomical  clocks  are  now  made  to  great  perfection 
by  the  application  of  the  pendulum  and  by  its  com- 
pensation, while  the  invention  of  chronometers  has 
placed  a  portable  and  equally  trustworthy  timekeeper 
in  the  hands  of  travellers. 

We  shall  now  give  a  sketch  of  the  principal  methods 
of  determining  time. 

In  the  spherical  triangle  ZPS  between  the  zenith,  the 
pole,  and  a  star  the  side  XV  — W-  — f  being  the  latitude), 
PS = 90°  — i  (i  being  the  declination),  and  or  Z=90° 
minus  the  observed  altitude.  The  angle  ZPS  —  t  is  the 
star's  hour-angle  or,  In  time,  the  Interval  between  the 

star.    We  have  then  P*88** 
COB  j     cos  Z  —  sin  »  sin  S 
cos  $  cos  i  ' 

which  formula  can  be  made  more  convenient  for  the  u»e  of 
logarithm*  by  putting  Z+  *-f  i  =  2S,  which  gives 

ton.  ,<  =  ♦>■»<«-'>. 
'         co*  HcfH(8  —  X) 

According  an  the  star  was  observed  west  or  east  of  the 
meridian,  f  will  be  positive  or  negative.  If  a  be  the  right 
ascension  of  the  star,  the  sidereal  time  =  t-f-  «,  «  as  well  as 
i  being  taken  from  an  ephemeris.  If  the  sun  had  been  ob- 
served, the  hour-angle  (  would  be  the  apparent  solar  time. 


'  declination  in  the  Interval  between  the  observation*.  Call- 
ing this  interval  2t,  the  correction  to  the  apparent  noes 
given  by  the  observations  x,  the  change  of  declination  Id 
half  the  interval      ami  the  observed  altitude  h,  we  bare 

sin  h  —  sin  *  sin  f  —  A«)  -f- cos  6  cos  («  —  A^)  cos  il  -f-  n 
and  sin  h  =  sin  *sin^-f-4<5)  -f-cos  ^  cos  {i+  A^cos(i  —  xj, 
be  put  =  1,  sin  x  =  x,  and  tanai!  =  ia, 


*  =  Z+g  (IV 


served,  the  hour-angle  t  would  be  the  apparent  solar  time. 
The  altitude  observed  must  be  corrected  for  refraction,  and 
in  the  case  of  the  sun  also  for  parallax,  while  the  son's 
semi-diameter  mnst  be  added  or  subtracted,  according  as 
the  lower  or  upper  limb  was  observed.  The  declination  of 
the  snn  being  variable,  and  being  given  in  the  ephemerides 
for  noon  of  each  day,  allowance  must  be  made  for  this  by 
interpolating  with  an  approximate  value  of  the  time.  As 
the  altitude  changes  very  slowly  near  the  meridian,  this 
method  is  most  advantageous  if  the  star  be  taken  near  the 
prime  vertical,  while  it  is  also  easy  to  see  that  the  greater 
the  latitude  the  more  uncertain  the  result.  If  a  number 
of  altitndes  of  the  same  object  are  observed,  it  is  not  neces- 
sary to  deduce  the  clock  error  separately  from  each  observa- 
tion, but  a  correction  may  be  applied  to  the  mean  of  the 
senith  distances.   Supposing  n  observations  to  be  taken  at 

the  momenta  Ti,  Ti,  7V  the  mean  of  all  being  I7,,,  and 

calling  the  z  corresponding  to  this  Z,  wc  have 

"  =  z+  Tt  1 74  ~  Tt)  +  I S  r,_  7|>,,: 
and  so  on,  t  being  the  hour-angle  answering  to  Tt  As 
KT —  7i)  =  0,  these  equations  give 
_    »i  +  ai  far...    1  tPZ  ( 7\  —  7,)'  +  ( T»  —  Tp)  ■  +  .« . 
C~  n  2rf/'  « 

m«t  +  »  +  *,+...    d>Z  £2  siu«Kr—  Tc) 
n  dp  n 

But,  if  in  the  above-mentioned  triangle  we  designate  the 
angles  at  Zand  S  by  180'-  A  and  p,  we  have 
sin  z  sin  A  —  cos  i  sin  t; 
sin  z  co*  A  =  —  voi  f  sin  I  f  sin  £  cos  i  cos  t ; 
and  by  differentiation 

d,Z  cos  <j>  cos  i  cos  A  cos  p 

•lt1~  stn~Z  ' 

in  which  A  and  p  are  determined  by 

.     .     sin  *       i     j  i  sin  t 

*m  A  =  ,  —j.  cos  i*  and  sin  n  =  -. — ^cos  ». 
sin  Z  sin  Z 

With  this  corrected  mean  of  the  observed  zenith  distances 
the  hour-angle  and  time  are  determined,  and  by  compari- 
son with  7t>  the  error  of  the  timekeeper. 

The  method  of  equal  altitndes  gives  very  simply  the 
clock  error  equal  to  the  right  ascension  minus  half  the  sum 
of  the  clock  times  corresponding  to  the  observed  oijual 
altitndes  on  both  sides  of  the  meridian.  When  the  sun  is 
,  a  correction  ha*  to  be  applied  for  the  change  of 


V sili  r      tone/  ' 


which,  divided  by  15,  gives  the  required  correction  in 
seconds  of  time.  Similarly  an  afternoon  observation  may 
be  combined  with  an  observation  made  the  following 
morning  to  find  the  time  of  apparent  midnight 

The  observation  of  the  time  when  a  star  has  a  certain 
azimuth  may  also  be  used  for  determining  the  clock  error, 
as  the  hour-angle  can  be  found  from  the  declination,  the 
latitude,  and  the  azimuth.  As  the  azimuth  change*  mot 
rapidly  at  the  meridian,  the  observation  is  most  advanta- 
geous there,  besides  which  it  is  neither  necessary  to  know 
the  latitude  nor  the  declination  accurately.  In  the  article 
Geodesy  (vol.  x.  p.  149)  it  has  been  shown  bow  the  observed 
time  of  transit  over  the  meridian  is  corrected  for  the  devia- 
tions of  the  instrument  in  azimuth,  level,  and  collimstiou. 
This  corrected  time  of  transit,  expressed  in  hide  real  time, 
should  then  be  equal  to  the  right  ascension  of  the  object 
observed,  and  the  difference  is  the  clock  error.  In  observa- 
tories the  determination  of  a  clock's  error  (a  necessary 
operation  during  a  night's  work  with  a  transit  cirrle;<  is 
generally  founded  on  observations  of  four  or  five  "  clock 
stars,"  these  being  standard  stars  not  near  the  pole,  of 
which  the  absolute  right  ascensions  have  been  determined 


withgreat 


observation  of  a  < 
error  of  azimuth  and  . 
and  collimation  error." 
Observers  in  the  field  with  portable 
find  it  inconvenient  to  wait  for  the  meridian  transit*  of 
one  of  the  few  close  circumpolar  stars  given  in  the  ephem- 
erides. In  that  case  they  have  recourse  to  what  is  known 
as  the  method  of  time  determination  in  the  vertical  of  s 
pole  star.  The  alt-azimuth  is  first  directed  to  one  of  tbc 
standard  stars  near  the  pole,  such  as  «  or  i  Urate  Minoris, 
using  whichever  is  nearest  to  the  meridian  at  the  time. 
The  instrument  is  set  so  that  the  star  in  a  few  minute* 
will  cross  the  middle  vertical  wire  in  the  field.  The  spirit- 
level  is  in  the  meantime  put  on  the  axis  and  the  inclination 
of  the  latter  measured.  The  time  of  the  transit  of  the 
star  is  then  observed,  after  which  the  instrument,  remain- 
ing clamped  in  azimuth,  is  tnrned  to  a  clock  star  and  the 
transit  of  this  over  all  the  wires  is  observed.  The  level  i* 
applied  again,  and  the  mean  of  the  two  results  is  used  in 
the  reductions.  In  case  the  collimation  error  of  the  instru- 
ment is  not  accurately  known,  the  instrument  should  b* 
reversed  and  another  observation  of  the  same  kind  taken. 
The  observations  made  in  each  position  of  the  instrument 
are  separately  reduced  with  an  assumed  approximate  value 
of  the  error  of  collimation,  and  two  equations  are  tbui 
derived  from  which  the  clock  error  and  correction  to  th« 
assumed  collimation  error  are  found.  This  use  of  tie 
transit  or  alt-azimuth  out  of  the  1 
ably  more  work  on  the  computer 
vat  ions  do,  and  it  is  therefore  never  resorted  to  eioept 
when  an  observer  during  field  operations  is  pressed  for 
time.  The  formulas  of  reduction  as  developed  by  Hansen 
In  the  Attronomuteh*  NaehritJtUn  (vol.  xlviii.  p.  113  af.'M* 
given  by  Cbauvenet  in  hi*  Spherical  and  I 'radical  A*n»«*f 
(vol.  ii.  p.  216  5,7 .  4th  ed.,  Philadelphia,  1873).  The  sub- 
ject has  also  been  treated  at  great  length  by  Dollen  in  two 
memoirs.  Die  Xsitbr*timmunn  rrrmitteltt  det  tratjhare*  D+rck- 
gang$-inMrumeHl  tm  Veriieate  dt*  Volar$terni  (St.  Pctersburx. 
1863  and  1874, 4to). 

Longitude, — Hitherto  we  have  only  spoken  of  the 
determination  of  local  time.  But  in  order  to  compare 
observations  made  at  different  places  on  the  surface 
of  the  earth  a  knowledge  of  their  difference  of  longi- 
tude becomes  necessary,  as  the  local  time  varies  pro- 
portionally with  the  longitude,  one  hour  correspondine 
to  15°.  Longitude  can  be  determined  either  geodeti- 
cally  or  astronomically.  The  first  method  supposes 
the  earth  to  be  a  spheroid  of  known  dimension*. 
Starting  from  a  point  of  departure  of  which  the  lati- 
tude has  been  determined,  the  azimuth  from  the 
meridian  (as  determined  astronomically)  and  the  dis- 
tance of  Boinc  other  station  arc  measured.  This  second 


'  The  probable  error  of  a  clock  correction  found  In  this  w»f 
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i  as  a  point  of  departure  to  a  third, 
and  by  repeating  this  process  the  longitude  and  lati- 
tude of  places  at  a  considerable  distance  from  the 
original  starting-point  may  be  found.  Referring  for 
this  method  to  the  articles  Earth  (Figure  of  the), 
Geodesy,  and  Surveying,  we  shall  here  only  deal 
with  astronomical  methods  of  determining  longitude. 

The  earliest  astronomer  who  determined  longitude 
by  astronomical  observations  seems  to  have  been 
fiipparchus,  who  chose  for  a  first  meridian  that  of 
Rhodes,  where  he  observed :  but  Ptolemy  adopted  a 
meridian  laid  through  the  Insulae  Fortunatae"  as 
being  the  farthest  known  place  towards  the  west.1 
When  the  voyages  of  discovery  began  the  peak  of 
Tencriffe  was  frequently  used  as  a  first  meridian,  until 
a  scientific  congress,  assembled  by  Richelieu  at  Paris 
in  1M0,  selected  the  island  of  Ferro  for  this  purpose. 
Although  various  other  meridians  (>.;/.,  that  of 
Uranienburg  and  that  of  San  Miguel,  one  of  the 
Azores,  29°  25'  west  of  Paris)  continued  to  be  used 
for  a  long  time,  that  of  Ferro,  which  received  the 
authorization  of  Louis  XIII.  on  25th  April,  1634, 
gradually  superseded  the  others.  In  1724  the  longi- 
tude of  Paris  from  the  west  coast  of  Ferro  was  found 
by  Louis  Feuillee,  who  had  been  sent  there  by  the  Paris 
Academy,  to  be  20°  V  45" ;  but  on  the  proposal  of 
Gufllautne  de  Lisle  (1675-1726)  the  meridian  of  Ferro 
wis  assumed  to  be  exactly  20°  west  of  the  Paris 
observatory.  Modern  maps  and  charts  generally  give 
the  longitude  from  the  observatory  of  either  Pans  or 
Greenwich  according  to  the  nationality  of  the  con- 
rtructor;  the  Washington  meridian  conference  of 
18*4  has  recommended  the  exclusive  use  of  the  me- 
ridian of  Greenwich.  On  the  same  occasion  it  was  also 
recommended  to  introduce  the  use  of  a  "universal 
day,"  beginning  for  the  whole  earth  at  Greenwich  mid- 
night, without,  however,  interfering  with  the  use  of 
local  time.* 

The  simplest  method  for  determining  difference  of 
longitude  consists  in  observing  at  the  two  stations 
some  celestial  phenomenon  which  occurs  at  the  same 
absolute  moment  for  the  whole  earth.  Hipparchus 
pointed  out  how  observations  of  lunar  eclipses  could 
be  used  in  this  way,  and  for  about  fifteen  hundred 
years  this  was  the  only  method  available.  When 
Reoiomontanub  [q.v.)  began  to  publish  his  ephem- 
erides  towards  the  end  ot  the  15th  century,  they  fur- 
nished other  means  of  determining  the  longitude.  Thus 
Amerigo  Vespucci  observed  on  23d  August,  1499, 
somewhere  on  the  coast  of  Venezuela,  that  the  moon 
»t  J»  3(T  p.m.  was  1°.  at  midnight  5}°  cast  of  Mars ; 
from  this  he  concluded  that  they  must  have  been  in 
conjunction  at  6k  30",  whereas  the  Nuremberg  ephem- 
erig  announced  this  to  take  place  at  midnight  This 
cave  the  longitude  of  his  station  as  roughly  equal  to 
hours  west  of  Nuremberg.  The  instruments  and 
the  lunar  tables  at  that  time  being  very  imperfect,  the 
longitudes  determined  were  very  erroneous ;  see  Navi- 
gation (vol.  xvii.  p.  275),  to  which  article  we  may 
also  refer  for  a  history  of  the  long-discussed  problem 
of  finding  the  longitude  at  sea.  The  invention  of  the 
telescope  early  in  the  17th  century  made  it  possible  to 
observe  eclipses  of  Jupiter's  satellites  ;  bnt  there  is  to 
a  great  extent  the  same  drawback  attached  to  these 
w  to  lunar  eclipses,  that  it  is  impossible  to  observe 
with  sufficient  accuracy  the  moments  at  which  they 
occur. 

Eclipses  of  the  sun  and  oocultations  of  stars  by  the 
moon  were  also  much  used  for  determining  longitude 
before  the  invention  of  chronometers  and  the  electric 

'■  Thii  was  probably  first  done  In  the  first  century  by  Marinun 
of  Tyre. 

'This  proposal  was  chiefly  dictated  by  a  wish  to  facilitate  the 
International  telegraph  and  railway  traffic.  In  the  United  States, 
*b?r*  the  large  extent  of  the  country  in  longitude  make*  it  tm- 
l**ib!e  tnust;  the  time  of  one  meridian,  fonr  standard  meridians 
adopted  in  1883,  viz.,  75°.  90°,  10ft0.  130°  west  of  Greenwich, 
that  clocks  showing  "  Eastern.  Central.  Mountain,  or  Pacific 
six,  seven,  or  eight  hour*  slower  than  a 


telegraph  offered  better  means  for  fixing  the  longitude 
of  observatories.  These  methods  are  now  hardly  ever 
employed  except  by  travellers,  as  they  are  very  infe- 
rior as  regards  accuracy.  For  the  necessary  formulas 
see  Chauvenet's  Spherical  and  Pructicttl  Astronomy, 
vol.  i.  pp.  518-542  and  550-557. 

We  now  proceed  to  consider  the  four  methods  for 
finding  the  longitudes  of  fixed  observatories,  viz.,  by 
(1 )  moon  culminations,  (2)  rockets  or  other  signals,  (3) 
transport  of  chronometers,  and  (4)  transmission  of 
time  by  the  electric  telegraph. 

1.  Jfoott  Culmination*. — Owing  to  the  rapid  orbital  motion 
of  the  moon  the  sidereal  time  of  its  culmination  is  different 
for  different  meridians.  If,  therefore,  the  rate  of  the  moon's 
change  of  right  ascension  is  known,  it  is  easy  from  the 
observed  time  of  culmination  at  two  stations  to  deduce 
their  difference  of  longitude.  Let  the  right  ascension  of 
the  moon  a  and  its  differential  coefficients  be  computed  for 
the  Greenwich  time  T,  and  let  the  culmination  be  observed 
at  two  places  whose  longitudes  from  Greenwich  are  X  and 
V,  the  time  of  observation  being  T-f- 1  and  T-f-  V  Green- 
wich time,  or  in  local  time  T+ 1  +  \  =  «  and  T  J  v  \  \ ' 
=•';  we  have  then 

and,  as  the  difference  of  longitude  is  A'-X  =(•'-•)-«'- 1), 
we  have  only  to  determine  t'—t  from  the  first  equation. 
This  is  simply  done  by  a  suitable  selection  of  T.  Calling 
T-f  Hi  +  C)  =  r,  we  have  to  put  T'-i(f—  t)  and  T'-f 
l(f—  t)for  T-f  land  T+f.   It  is  then  easy  to  see  that 

and,  solving  this  equation  by  first  neglecting  the  second  term 
on  the  right  side  and  then  substituting  the  value  of  f—  t, 

thus  found  in  that  term,  t  ~  «  =  S^_24|_  M  J 
In  order  to  he  as  much  as  possible  independent  of  instru- 
mental errors,  some  standard  stars  nearly  on  the  parallel 
of  the  moon  are  observed  at  the  two  stations ;  these  "  moon- 
culminating  stars"  are  given  in  the  ephemerides  in  order 
to  secure  that  both  observers  take  the  same  stars.  As 
either  the  preceding  or  the  following  limb,  not  the  centre, 
of  the  moon  is  observed,  allowance  must  be  made  for  the 
time  the  semi-diameter  takes  to  pass  tho  meridian  and  for 
the  change  of  right  ascension  during  this  time.  This  method 
was  proposed  by  Pigott  towards  the  end  of  the  18th  century, 
and  has  been  much  used ;  bnt,  though  it  may  be  very  ser- 
viceable on  journeys  and  expeditions  to  distant  places  where 
tho  chronometric  and  telegraphic  methods  cannot  be  em- 
ployed, it  is  not  accurate  enough  for  fixed  observatories. 
This  is  due,  not  only  to  the  difficulties  attending  the  observa- 
tion (the  difference  of  persoual  error  in  observing  the  moon 
and  stars,  the  different  apparent  enlargement  of  the  moon 
by  irradiation  in  different  telescopes  and  under  different 
atmospheric  circumstance*,  etc.),  but  chiefly  to  the  large 
coefficient  with  which  t'—t  has  to  be  multiplied  in  the  final 
equation  for  a'—  X.  Errors  of  four  to  six  seconds  of  time 
have  therefore  frequently  been  noticed  in  longitude* 
obtained  by  this  method  from  a  limited  number  of  ob- 
servations, the  longitude  of  the  Madras  ohservatory  was 
for  manv  vears  assumed  to  be  5»  21-  3.77*.  but  subse- 
quently by  a  telegraphic  determination  this  was  found  to 
be  A  37»  too  great. 

2.  Signal:—  In  1671  Picard  determined  the  difference  of 
longitude  between  Copenhagen  and  the  site  of  Tycho  Brahe's 
ohservatory  by  watching  from  tho  hitter  the  covering  and 
uncovering  of  a  fire  lighted  on  the  top  of  the  observatory 
tower  at  Copenhagen.  Powder  or  rocket  signals  have  been 
in  use  since  the  middle  of  the  18th  century;  they  are  now- 
adays never  used  for  this  purpose,  although  several  of  the 
principal  observatories  of  Europe  were  connected  in  this 
manner  early  in  the  19th  century* 

3  Traiuport  of  ChrntumHer*.— This  means  of  determining 
longitude  was  first  tried  in  cases  where  the  chronometers 
could  be  brought  the  whole  way  by  sea.  but  the  Improved 
means  of  communication  on  land  led  to  its  adoptjon  in  1828 


between  the  observatories  at  Greenwich  and  Cambridge, 
and  in  the  following  years  between  many  other  observato- 
ries. A  few  of  the  more  extensive  expeditions  undertaken 
for  this  object  deserve  to  be  mentioned.  In  1843  more  than 
sixty  chronometers  were  sent  sixteen  times  backwards  and 
forwards  between  Altona  and  Pulkowa.  and  in  l.*44  forty 
sent  the  same  number  of  times  between 


»  For  im 
The  result,  6" 


Greenwich  and  Paris  in  1825  (PnO.  7Voiu.,  1826). 
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Alton*  and  Greenwich.1  In  1844  the  longitude  of  Volenti* 
on  the  southwest  coast  of  Ireland  was  determined  by  trans- 
porting thirty  pocket  chronometers  *ia  Liverpool  and 
Kingstown  and  having  an  intermediate  station  at  the  latter 
place.  The  longitude  of  the  United  States  naval  observa- 
tory has  been  frequently  determined  from  Greenwich.  The 
following  results  will  give  an  idea  of  the  accuracy  of  the 


Previous  to  1849,  873  chronometer*. 
Expedition  of  1*19,  Bond's  discussion 

M  l.  «l 


Walker's 

"   Bond's  second  result —  - 

1856, 52  chronometers. 6  trips.  Bond, 


11.20* 
12.0* 

13.40>±HH9» 


The  value  now  accepted  from  the  telegraphic  determina- 
tion is  8*  8"  12.09".  The  probable  errors  of  the  results  for 
Pulkowa-Altona  and  Altona-Greenwich  were  supposed  to  be 
±0.039*  and  ±0.042*.  It  is  of  course  ouly  natural  that  the  un- 
certainty of  the  results  for  the  trans-Atlantic  longitude 
should  be  much  greater,  considering  the  length  of  time  which 
elapsed  between  the  rating  of  the  chronometersat  the  observ- 
atories of  B<iston  (Cambridge,  Massachusetts)  aud  Liverpool. 
The  difficulty  of  the  method  consists  in  determining  the 
"  travelling  rate."  Each  time  a  chronometer  leaves  the  sta- 
tion A  and  returns  to  it  the  error  is  determined,  and  conse- 
quently the  rate  for  the  time  occupied  by  the  journeys 
from  A  to  B  and  from  B  to  A  and  by  the  sojourn  at  B. 
Similarly  a  rate  is  found  by  each  departure  from  and  return 
to  B,  and  the  time  of  rest  at  A  and  B  is  also  utilised  for 
determining  the  stationary  rate.  In  this  way  a  aeries  of 
rates  for  overlapping  intervals  of  time  are  found,  from  which 
the  travelling  rates  may  be  interpolated.  It  is  owing  to 
the  uncertainty  which  necessarily  attaches  to  the  rate  of  a 
chronometer  during  long  journeys,  especially 


where  they  are  *xposed  to  shaking  and  more  or  le 
motion,  that  it  is  desirable  to  employ  a  great  number. 


the 


by  land, 

violent 
It 

is  scarcely  necessary  to  mention  that  the  temperature  cor- 
rection for  each  chronometer  must  be  carefully  investigated, 
and  the  local  time  rigorously  determined  at  each  station 
during  the  entire  period  of  the  operations. 

\.  Telegraphic  Determination  of  Ijongitnde. — This  was  first 
ggested  by  the  American  astronomer  S.  C.  Walker,  and 
its  development  to  the  United  States  Coast  Survey, 
where  it  was  employed  from  about  1849.  Nearly  all  the 
more  important  public  observatories  on  the  continent  of 
Europe  have  now  been  connected  in  this  way,  chiefly  at 
the  instigation  of  the  "  Europ&iache  Qradmessung,"  while 
the  determinations  in  connection  with  the  transits  of  Venus 
and  those  carried  out  in  recent  years  by  the  American  aud 
Governments  have  completed  the  circuit  of  the 
part  of  the  globe.  The  telegraphic  method  com- 
pares the  local  time  at  one  station  with  that  at  the  other 
by  means  of  electric  signals.  If  a  signal  is  sent  from  the 
A  at  the  local  time  T,  and  received  at  the 
Ti,  then,  if  the  time 
by  the  current  to  pass  through  the  wire  is  called  z, 
of  longitude  is 

X  =  T—  Ti  -f  i, 

and  similarly,  if  a  signal  is  sent  from  B  at  the  time  7~i  and 
"  at  A  at  JY,  we  have 

\=Tt—  T,—z, 

which  the  unknown  quantity  r  can  be  eliminated. 
The  operations  of  a  telegraphic  longitude  determination 
can  be  arranged  in  two  ways.  Either  the  local  time  is 
determined  at  both  stations  and  the  clocks  are  com 
by  telegraph,  or  the  time  determinations  are  mark 
nltaneously  on  the  two  chronographs  at  the  two  stations,  so 
that  further  signals  for  clock  comparison  are  unnecessary. 
The  first  method  has  to  be  used  when  the  telegraph  is  only 
for  a  limited  time  each  night  at  the  disposal  of  the  observers, 
or  when  the  climatic  conditions  at  the  two  stations  are  so 
different  that  clear  weather  cannot  often  be  expected  to 
occur  at  both  simultaneously,  also  when  the  difference  of 
longitude  is  so  considerable  that  too  much  time  would  be 
lost  at  the  eastern  station  waiting  for  the  arrival  of  the 
transit  record  of  one  star  from  the  western  station  before 
observing  another  star.  The  independent  time  determina- 
tion also  offers  the  advantage  that  the  observations  may  be 
taken  either  by  eye  and  ear  or  by  the  chrouograph,  and 
that  the  signals  may  be  either  audible  beats  of  a  relay  or 
nographic  signals,  the  rule  being  to  have  observations 
signals  made  by  similar  operations.  The  best  way  of 
using  audible  beats  of  a  relay  is  to  let  the  circuit  pass 
through  an  auxiliary  clock,  which  from  second  to  second 
alternately  makes  and  breaks  the  current,  the  making  of 

1  As  a  great  many  of  the  chronometers  used  In  1844  were  made 
by  Dent  and  were  of  superior  excellence,  a  smaller  number  was 
considered  sufficient 

«  Gould.  Tranm*a*tic  Longitude,  p.  5,  Washington,  1809. 


the  current  being  rendered  andible  by  the  tapping  of  ths 
relays  at  both  stations.    If,  now,  the  auxiliary  and  ths 
observing  clocks  are  regulated  to  a  different  rate,  the  coin- 
cidences of  the  beats  of  the  relay  with  those  of  ths  observ- 
ing clock  can  be  noted  with  great  accuracy,  from  which 
the  difference  between  the  two  observing  clocks  is  found. 
It  has  been  proved  by  experience  that  the  degree  of  sera- 
racy  with  which  the  clock  comparison  can  be  made  by  one 
coincidence  is  exactly  equal  to  that  of  one  chronograph 
signal,  the  probable  error  being  in  both  cases  about  ±0.n\Tt. 
It  should,  however,  be  mentioned  that  the  interval  between 
two  consecutive  coincidences  cannot  be  made  less  than  two 
minutes,  whereas  the  chronograph  signals  may  be  gives 
every  second,  and,  as  the  observations  made  with  the  chro- 
nograph are  also  somewhat  more  accurate  than  those  made 
by  eye  and  ear,  the  chronograph  should  be 
possible.   The  other  method,  that 
tion  at  both  stations  of  transits  of  the 
its  advantages.   Each  transit  observed  at  both 
tushes  a  value  of  the  difference  of  longitude,  so  that  ths 
final  result  is  less  dependent  on  the  clock  rate  than  in  Us 
flnit  method,  which  necessitates  the  combination  of  s  series 
of  clock  errors  determined  during  the  night  to  form  s  vales 
of  the  clock  error  for  the  time  when  the  exchange  of  signals 
took  place.   When  using  this  method  it  is  advisable  to  select 
the  stars  in  such  a  manner  that  only  one  station  at  a  tiros 
is  at  work,  so  that  the  intensity  of  the  current  can  be  read- 
justed (by  means  of  a  rheostat)  between  every  despatch 
and  receipt  of  signals.   This  attention  to  the  intensity  of 
the  current  is  necessary  whatever  method  is  employed,  as 
the  constancy  of  the  transmission  time  (z  in  the  above 
equations)  chiefly  depends  on  the  constancy  of  the  current 
The  probable  error  of  a  difference  of 
from  one  star  appears  to  be  * 

for  eye  and  ear  transits    dfc  0.0*, 
for  chronograph  transits  ±0.07*; 
while  the  probable  error  of  the  final  result  of  a  carefully 
planned  and  well  executed  series  of  telegraphic  longitude 
operations  is  generally  between  ±  0.015*  and  ±0.025*. 

It  is  evident  that  the  success  of  a  determination  of  longi- 
tude depends  to  a  very  great  extent  on  the  accurate  deter- 
mination of  time  at  the  two  stations,  and  great  care  mast 
therefore  be  taken  to  determine  the  instrumental  errors  re- 
peatedly during  a  night's  work.  But,  in  addition  to  ths 
uncertainty  which  enters  into  the  results  from  the  ordinary 
errors  of  observation,  there  is  another  source  of  error  which 
becomes  of  special  importance  in  longitude  work,  via.,  tb« 
so-called  personal  error.  The  discovery  of  the  fact  that  all 
observers  differ  more  or  less  in  their  estimation  of  the  tins 
when  a  star  crosses  one  of  the  spider  lines  in  the  transit  in- 
strument was  made  by  Besael  in  1820 ;  *  and,  as  he  happened 
to  differ  fully  a  second  of  time  from  several  other  observers, 
this  remarkably  large  error  naturally  caused  the  phenome- 
non to  be  carefully  examined.  Besael  also  suggested 
appears  to  be  the  right  explanation,  vis,  the 
of  two  senses  in  observing  transits  by  eye  and  ear,  ths  ear 
having  to  count  the  beats  of  the  clock  while  the  eye  com- 
pares the  distance  of  the  star  from  the  spider  line  at  the  last 
beat  t>efore  the  transit  with  the  distance  at  the  first  best 
after  it,  thus  estimating  the  fraction  of  second  at  which  ths 
transit  took  place.  It  can  easily  be  conceived  that  oas 
person  may  first  hear  and  then  see,  while  to  another  these 
sensations  take  place  in  the  reverse  order ;  and  to  this  pos- 
sible source  of  error  may  be  added  the  sensible  time  re- 
quired by  the  transmission  of  sensations  through  the  nerves 
to  the  brain  and  for  the  latter  to  act  upon  them.  As  we 
chronographic  method  of  observing  dispenses  with  one  sense 
(that  of  hearing)  and  merely  requires  the  watching  of  the 
star's  motion  and  the  pressing  of  an  electric  key  at  the  mo- 
ment when  the  star  is  bisected  by  the  thread,  the  personal 
errors  should  in  this  case  be  much  smaller  than  when  the 
eye  and  ear  method  is  employed.  And  it  is  a  fact  tbst  in 
the  former  method  there  have  never  occurred  errors  of 
between  half  and  a  whole  second  such  as 
quently  appeared  in  the  latter  method. 

In  astronomical  observations  generally  this  personal  < 
does  not  cause  any  inconvenience,  so  long  as  only  one  ob- 
server is  employed  at  a  time,  and  unless  the  amount  of  ths 
error  varies  with  the  declination  or  the  magnitude  of  ths 
star  j  but  when  absolute  time  has  to  be  determined,  ss  in 
longitude  work,  the  full  amount  of  the  ] 
between  the  two  observers  mu 
and  taken  into  account.    And  an  > 


*  Albrecht,  Bettimmung  torn  lAnpendifferentrn  nit 
truchen  TdevrapHen,  p.  80  Lslpsic.  1MB.  4 to. 

*  Msskelyne  bad  In  1796  noticed  thstoneof  bis 
served  transits  more  thsn  half  a  second  later  than  h' 
was  to  ' 

fifth 
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circumstance  was  coupled  with  another  which  seemed  per- 
fectly incomprehensible,  the  personal  error  appearing  to 
vary  with  the  reversal  of  the  instrument,  that  is,  with  the 
position  of  the  illuminating  lamp  east  or  west.  But  in 
1 W-TO  Hirsch  noticed  during  the  longitude  operations  in 
Switzerland  that  this  was  caused  by  a  shifting  of  the  re- 
flector inside  the  telescope,  by  means  of  which  the  field  is 
illuminated,  which  produced  an  apparent  shifting  of  the 
image  of  the  spider  lines,  unless  the  eye-piece  was  very  ac- 
curately focused  for  the  observer's  sight.  The  simplest  and 
best  way  to  find  the  equation  between  two  observers  is  to 
let  one  observe  the  transits  of  stars  over  half  the  wires  in 
the  telescope,  and  the  other  observe  the  transits  over  the 
remainder,  each  taking  care  to  re  foe  us  the  eye-piece  for  i 
himself  in  order  to  avoid  the  above-mentioned  source  of  j 
error.  The  single  transits  reduced  to  the  middle  wire  give  \ 
immediately  the  equation ;  and,  in  order  to  eliminate  errors  j 
in  the  assumed  wire-intervals,  each  observer  uses  alter- 
nately the  first  and  the  second  half  of  the  wires.  Another 
method  is  in  vogue  at  Oreenwich,  where  each  observer  with 
the  transit  circle  from  a  scries  of  stars  determines  theclock 
error  and  reduces  this  to  a  common  epoch  (Ok  sid.  time)  by 


equal  to  the  personal  equations.  This  method  cannot,  how- 
ever, be  recommended,  as  the  systematic  errors  iu  the  right 
ascensions  of  the  stars  and  any  slight  variation  of  the  clock 
rate  would  affect  the  personal  equation  ;  the  first  method  is 
therefore  generally  used  in  longitude  work.  It  isadvisable 
to  let  the  observers  compare  themselves  at  the  beginning, 
middle,  and  end  of  the  operations  and,  if  possible,  at  both 
the  instruments  employed.  A  useful  check  on  the  results 
is  afforded  by  simultaneous  experiments  with  one  of  the 
instruments  contrived  by  C.  Wolf,  Kaiser,  and  others 
'sometimes  called  "  time  collimators  "  by  which  the  abso- 
lute personal  error  of  an  observer  can  be  determined. 
Though  differing  much  in  detail,  these  instruments  are  all 
constructed  on  the  same  principle ;  an  artificial  star  (a  lamp 
shining  through  a  minute  hole  in  a  screen  mounted  on  a 
small  carriage  moved  by  clockwork)  names  in  succession 
across  a  number  of  lines  drawn  on  oiled  paper,  while  au 
electric  contact  is  made  at  the  precise  moment  when  the 
star  is  bisected  on  each  line  by  the  carriage  passing  a  num- 
ber of  adjustable  contact  makers.  The  currents  thus  made 
register  the  transits  automatically  on  a  chronograph,  while 
the  observer,  viewing  the  apparatus  through  his  telescope, 
can  observe  the  transits  in  the  usual  manner  either  by  eye 
•  chronograph,  thus  immedii 


can  be 


spherical  astronomy,  such  as 
AttrononieCM  ed.,  Berlln,1871; 


BrOnnow's  Lthrbueh  der  tphdritchen 

trantlated  Into  English  snd  several  other  languages)  snd  Chau- 
venet's  Manual,  treat  very  fully  of  the  numerous  methods  of  de- 
termining time  by  combination  of  altitudes  or  azimuths  of  sev- 
eral stars.  The  best  handbook  of  telegraphic  longitude  work  is 
Albrecht's  already  mentioned  ;  but  any  onu  engaging  in  practical 
work  of  this  kind  should  consult  the  accounts  of  the  numerous 
longitude  determinations  carried  out  during  recent  years,  par- 
ticularly the  PuNicaltonen  da  ton.  pmu*i*chen  grn(l(Uuchm  Intti- 
tats  ;  Trlegrrcphu-  Drterminatum  <jf  Difference*  of  l/mgitude  by  Officers 
of  the  Vnile-i  SlaU*  Sara  (Washington.  1880) ;  Tdrgr.  Drterm,  of  ban- 
QUwIrt  in  Mexico,  Central  America,  and  on  the  Wrtt  Ooatt  of  South 
Amrruyi  (Washington,  1885)  ;  the  ReporUof  the  United  States  Coast 
and  Geodetic  Survey ;  vol.  Ix.  of  the  A'eroiml  <y  the  (Treat  Trioono- 
metrieat  Survey  of  Jniia;  and  vol.  111.  of  Dun  Echt  observatory 
Publication*.  A  discussion  of  all  the  Investigations  on  personal 
errors  up  to  1875  was  published  by  Dreyer  in  froe.  R.  Irith  Acad., 
M  series,  vol.  U..  1876,  pp.  484-M8.  (J.  LtD.) 

TIMOLEON.  The  life  of  Timoleon,  one  of  the 
noblest  and  most  interesting  of  the  men  of  old  Greece, 
is  closely  bound  up  with  the  history  of  Sicily  {q.r. ), 
and  more  particularly  of  Syracuse  (q.v. ),  in  the  lat- 
ter half  of  the  4th  century  B.  o.  It  is  as  the  champion  of 
Greece  against  Carthage,  and  of  constitutional  govern- 
ment against  violence  and  oppression,  that  he  stands 
out  as  guch  a  grand  figure.  His  early  career  in  his 
native  Corinth  was  shaped  by  a  tragic  incident.  Ti- 
moleon had  saved  the  life  of  his  brother,  Timophanes, 
on  the  field  of  battle:  but,  when  that  same  brother,  at 
the  head  of  a  baud  of  mercenary  soldiers,  took  posses  - 
of  the  acropolis  and  made  himself  practically  a 


military  despot  and  master  of  the  city,  Timoleon,  after 
an  ineffectual  protest,  let  him  be  struck  down  by  his 
brother-in-law  and  one  or  two  other  friends  who  had 
joined  in  his  remonstrance.1  By  the  public  opinion 
of  Corinth  generally  his  conduct  was  approved  as  pa- 
triotic; but  the  curses  of  his  mother  and  the  cold 
looks  of  some  of  his  kinsfolk  and  acquaintances  drove 
him  from  the  city  into  the  solitude  of  the  fields,  and 
there,  it  would  seem,  for  some  years  he  pined  away, 
hating  life  and  even  bent  on  ending  it  by  voluntary 
starvation.  He  must  have  reached  middle  life  when, 
in  344  B.C.,  envoys  came  from  Syracuse  to  Corinth  to 
appeal  to  the  mother-city  for  relief  from  the  intestine 
feuds  and  foreign  mercenaries  under  which  the  Svra- 
cusans,  and  all  the  Greeks  of  Sicily,  suffered.  Car- 
thage, too,  their  old  and  bitter  foe,  after  some  years 
of  quiet,  was  again  bestirring  herself  and  intriguing 
with  the  local  despots.  Corinth  could  not  refuse  her 
help,  though  her  chief  citizens  declined  the  responsi- 
bility of  attempting  to  establish  a  settled  government 
in  the  factious  and  turbulent  Syracuse.  By  a  sort  of 
Divine  inspiration,  says  Plutarch  •;  Tim.,  3),  Timoleon, 
being  named  by  an  unknown  voice  in  the  popular  as- 
sembly, was  chosen  by  a  unanimous  vote  to  undertake  the 
mission.  He  sailed  for  Sicily  with  a  few  of  the  leading 
citizens  of  Corinth  and  a  small  troop  of  Greek  mercena- 
ries. On  arriving  at  Rhegium  he  found  that  his  move- 
ments were  watched  by  a  Carthaginian  squadron,  acting 
under  the  advice  of  a  Syracusan,  Hicetas,  who  had 
made  himself  master  of  Leontini  and  aimed  at  sup- 
planting with  Carthaginian  aid  the  younger  Dionysius, 
still  nominally  tyrant  of  Syracuse,  but  actually  in  pos- 
session only  of  the  island  citadel.  Hicetas,  while 
seeming  to  favor  Corinthian  intervention,  was  really 
working  with  Carthage  on  behalf  of  the  tyrants. 
Timoleon,  however,  slipped  away  from  the  Carthagin- 
ian watch  and  landed  at  Tauromenium  (Taormina), 
where  he  had  a  very  friendly  reception.  At  Adranum, 
an  island  town,  to  which  he  came  by  invitation  from  a 

Sarty  among  the  citizens,  he  surprised  Hicetas,  and 
rove  him  back,  with  his  troops  utterly  defeated,  to 
Syracuse.  The  Sicilian  Greeks  now  rallied  round  him, 
and  the  following  year  (343)  saw  the  surrender  of 
Dionysius  and  Timoleon  master  of  the  entire  city. 


Hailed  by  the  citizens  as  a 


deliverer,  he 


at  once  began  the  work  of  restoration,  bringing  in  a 
multitude  of  new  settlers  from  the  mother-city  and 
from  Greece  generally,  and  establishing  a  popular  gov- 
ernment on  the  basis  of  the  laws  of  Diodes,  which 
had  been  forgotten  under  the  Dionysian  rfgimt.  The 
impress  of  TTmoleon's  reforms  seems  to  have  lasted  to 
the  days  of  Augustus.  The  tyrants,  too,  in  the  other 
Sicilian  cities  were  put  down,  and  his  old  enemy 
Hicetas  went  back  to  Leontini,  where  he  lived  as  a 
private  though  powerful  citizen.  He  made  one  more 
attempt  to  overthrow  Timoleon,  and  induced  Carthage 
to  send  (340-339)  a  great  army,  which  landed  at  Lily 
bseum  (Marsala).  The  Syracusans  could  hardly  be 
brought  to  face  the  invader ;  but  with  a  miscellaneous 
levy  of  about  12,000  men,  most  of  them  mercenaries, 
Timoleon  marched  westwards  across  the  island  into  ths 
neighborhood  of  Selinus  and  won  a  great  and  decisive 
victory  on  the  Crimisus.  The  Carthaginian  host  is 
said  to  have  outnumbered  Timoleon's  army  in  the 
proportion  of  seven  to  one.  The  general  himself  led 
on  his  infantry  in  person  i  Lint, .  Tim..  27),  and  their 
enemy's  discomfiture  was  completed  by  a  blinding 
-tunn  of  rain  and  hail  driven  straight  in  their  faces 
(Diod.,  xvi.  79).  This  victory  gave  the  Greeks  of 
Sicily  many  years  of  peace  and  safety  from  Carthage. 
Carthage  made,  however,  one  more  effort  and  des- 
patched some  mercenaries  to  prolong  the  conflict  be- 
tween Timoleon  and  the  tyrants.  But  it  soon  ended 
(338  B.c.)  in  the  defeat  of  Hicetas,  who  was  taken 
prisoner  and  put  to  death,  and  in  a  treaty  which  con- 
fined the  dominion  of  Carthage  in  Sicily  to  the  west 
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of  the  HalycuB  (Platani).  Timoleon.  having  put  down 
the  despot*  and  given  freedom  to  the  Greek  cities  of 
8icily,  retired  into  private  life,  though  he  remained 
practically  supremo  not  only  at  Syracuse  but  through- 
out Sicily.  This  island,  notwithstanding  the  many 
elements  of  discord  which  political  revolution,  with 
the  return  of  exiles  and  the  influx  of  new  settlers, 
must  have  brought  in,  seems  to  have  been  during 
Timoleon's  lifetime  tranquil  and  contented.  There  are 
some  characteristic  stories  told  of  hiB  last  days. 
Although  blind,  he  used  to  come  in  his  car  into  the 
assembly  in  the  theatre  and  give  his  opinion,  which 
was  commonly  accepted  by  a  unanimous  vote.  An 
officious  person  once  insisted  on  his  giving  the  ordinary 
bail  in  a  lawsuit ;  but  he  replied  that  he  had  himself 
always  been  the  consistent  champion  of  law  and  of 
legal  rights  for  them  all.  Again,  when  his  military 
strategy  was  unfavorably  criticised,  he  expressed  his 
gratitude  to  heaven  that  he  bad  won  for  the  Syracu- 
sans  the  privilege  of  liberty  of  speech.  He  died  in 
337,  and  was  buried  at  the  cost  of  the  citizens  of 
Syracuse,  who  erected  a  grand  monument  to  his  mem- 
ory in  their  market-place. 

Plutarch's  Life  of  Timolem  and  portions  of  Diodorua  Sicu- 
lus  are  onr  chief  sources  of  original  information.  There  is 
an  admirable  and  most  interesting  account  of  his  life  and 
work  in  chap,  lxzxv.  of  Grote's  llittory  of  Greece. 

TIMON  of  Athens,  a  noted  misanthrope,  lived 
during  the  Peloponnesian  War.  He  is  wore  than 
once  alluded  to  by  Aristophanes  and  other  comedians 
of  the  Attic  stage.  Plutarch  takes  occasion  to  intro- 
duce a  short  account  of  his  life  in  the  biography  of 
Mark  Antony  (ch.  70),  and  he  give»  his  name  to  one 
of  Lucian's  dialogues.  Shakespeare  probably  derived 
his  knowledge  of  Timon  mainly  from  Plutarch ;  but 
the  Timon  of  Shakespeare  resembles  the  Timon  of 
Lucian  in  so  many  points  that  some  critics  think 
Shakespeare  (or  whoever  wrote  the  first  sketch  of  the 
play)  must  have  had  access  to  tbe  dialogue  in  ques- 
tion. 

TIMON  of  Phlius,  the  well-known  sillograph  and 
skeptic  philosopher,  flourished  about  280  B.C.  He 
studied  philosophy  under  Stilpo  the  Megarian  and 
Pyrrho  of  Elis,  the  famous  skeptic.  Thereafter  he 
spent  some  time  in  Chalcedon.  where  he  made  a  for- 
tune by  teaching  and  lecturing.  The  rest  of  his  life 
was  passed  chiefly  at  Athens,  where  he  died  at  an 
advanced  age. 


The  writinga  of  Timon,  if  we  may  trust  Diogenes  Laer- 
tius  (iz.  ch.  12),  were  exceedingly  numerous  both  in  prose 
and  in  verse :  besides  the  ZttXoi,  he  is  asserted  to  have 
written  epic  poems,  tragedies,  comedies,  satyric  dramas, 
and  other  varieties.  But  he  is  best  known  as  the  author  of 
the  1  ■  *  '■  ■■•>'  or  sarcastic  hexameter  verses  written  against  the 
Greek  philosophers.  They  were  divided  into  three  books; 
in  the  first  the  author  spoke  in  his  own  person,  while  in 
tbe  second  and  third  Xenophanes  of  Colophon  replied  to 
inquiries  addressed  to  him  by  Timon  about  early  and  late 
philosophers.  From  the  fragments  that  remain  (about  140 
lines  or  parts  of  lines,  printed  in  Mullach,  Frag.  Phit.  Grxe., 
i.  pp.  84-98)  we  see  that  Timon  possessed  some  of  the  quali- 
ties of  a  great  satirist  together  with  a  thorough  command 
of  the  hexameter;  bnt  there  is  no  trace  of  any  loftier  aim 
than  to  awaken  derisive  laughter.  Philosophers  are  "  ex- 
cessively cunning  murderers  of  many  wise  saws  "  ( ver.  86) ; 
the  only  two  whom  he  spares  are  Xenophanes, "  the  modest 
•  of  Homer's  lies"  (v.  29),  and  Pyrrho,  against  whom 
i"(v.l26).  Besides  the  X.'Aa.. 
from  the  'l*ta\*i,  a  poem  in 
I  inculcated  the  tenets  of 


one  or  two  lines  or  parts  of  lines  which 
to  either 


TIMOR,  an  island  of  the  East  Indian  Archipelago, 
the  easternmost  and  largest  of  the  lesser  Sundanese 
group,  stretching  southwest  and  northeast  for  300 
miles  between  8°  40'  and  10°  40'  S.  lat  and  123°  30/ 
and  127°  E.  long.  It  has  a  mean  breadth  of  60  miles, 
an  area  of  over  11,000  square  miles,  and  a  population 
roughly  estimated  at  about  500,000.    Timor  lies  in 


deep  water  a  little  to  the  west  of  the  hundred- fathom 
line,  which  marks  in  this  direction  the  proper  limit 
of  the  shallow  Arafura  Sea,  flowing  between  it  and 
northern  Australia.  It  differs  considerably  from  the 
other  members  of  the  Sundanese  group  both  in  tbe  be 
of  its  main  axis  (southwest  and  northeast  instead  of 
west  and  east),  and  in  the  great  prevalence  of  old 
rocks,  such  as  schists,  slates,  sandstones,  carboniferous 
limestones,  and  other  more  recent  sedimentary  forma- 
tions, and  in  its  correspondingly  slighter  volcanic  char- 
acter. It  comes,  however,  within  the  great  volcanic 
zone  which  sweeps  in  a  vast  curve  from  the  northern 
extremity  of  Sumatra,  through  Java  and  the  other 
Sundanese  islands,  round  to  Amboina,  Tidor,  Teroate, 
Jilolo,  and  tbe  Philippines.  There  appear  to  be  at 
least  two  quiescent  ana  other  extinct  cones,  and  the 
surface  is  everywhere  extremely  rugged  and  mountain- 
ous, with  numerous  irregular  ridges  from  4000  to  8000 
feet  high,  forming  altogether  a  very  confused  oro- 
graphic system.  Mount  rCabalaki  in  the  eastern  dis- 
trict of  Manufahi  rises  above  10,000  feet  (H.  0. 
Forbes) ;  the  culminating  point  appears  to  be  Mount 
Alias  [11, 500  feet)  near  the  south  coast.  Owing  to  tbe 
prevalent  dry  easterly  winds  from  the  arid  plain* of 
North  Australia,  Timor,  like  Ombay,  Flores,  and 
other  neighboring  islands,  has  a  much  drier  climate, 
with  a  correspondingly  poorer  vegetation,  than  Java, 
and  has  few  perennial  streams,  and  no  considerable 
rivers.  Hence,  apart  from  almost  untouched  and  on- 
surveyed  stores  of  mineral  wealth,  such  as  iron,  cop- 
per, and  gold,  which  occur  apparently  in  considerable 
quantities  at  several  points,  the  island  is  poor  in 
natural  resources.  The  uplands,  however,  yield  good 
wheat  and  potatoes,  while  the  woodlands,  which  no- 
where form  veritable  forests,  contain  much  excellent 
sandalwood.  This  and  a  noted  breed  of  hardy  pome* 
form  the  chief  articles  of  export.  Owing  doubtless  to  the 
zone  of  deep  water  flowingbetween  Timor  and  the 
Arafura  Sea,  the  fauna  of  Timor  presents,  beyond  a 
marsupial  cubcus,  scarcely  any  Australian  types.  The 
few  mammals,  such  as  a  deer,  a  civet,  a  pig,  a  threw, 
and  monkeys,  as  well  as  the  birdBand  insects,  resemble 
ordinary  Malayan  forms  as  met  with  in  Javaand  more 
especially  in  Celebes  and  the  Moluccas.  In  its  natural 
history,  as  well  as  its  physical  constitution  and  oceanic 
surroundings,  Timor  is  thus  entirely  separated  from 
Australia  and  should  perhaps  be  grouped  with 
Celebes,  Buru,  Ceram,  and  Jilolo  as  the  surviving 
fragments  of  a  Miocene  continent  intervening  between 
Asia  and  Australia,  but  at  no  time  connected  with 
either. 

The  bulk  of  the  population  is  certainly  Papuan,  sat 
intermingled  in  the  most  varied  proportions  with  Malayan, 
Indonesian,  and  other  elements ;  hcuoe  it  presents  auextia- 
ordinary  diversity  of  physical  types,  as  is  clearly  shown  by 
the  portraits  figured  in  H.  O.  Forbea's  Naturntuft  Wander- 
ing* in  the  Eastern  Archipelago.  The  natives,  still  mainly 
independent  of  their  nominal  Dutch  and  Portuguese  rulere, 
are  divided  into  a  large  number  of  more  or  less  hostiW 
tribes,  speaking  as  many  as  forty  distinct  Papuan  and 
Malayan  languages  or  dialects.  Some  are  extremely  rode 
and  atill  addicted  to  head-hunting,  at  least  during  war, 
and  to  other  barbarous  practices.  In  their  aaia-Wi,  or 
sacred  ( tabooed  i  enclosures,  rites  are  performed  resembling 
those  of  the  Pacific  islanders. 

Politically  Timor  is  divided  between  Holland  and  Porto- 
gal,  the  Dutch  claiming  the  western  section  of  1500  square 
miles  and  200,000  inhabitants,  the  Portuguese  the  casters  of 
nearly  6500  square  miles  and  300,000  inhabitants ;  the  re- 
spective capitals,  centres  of  government,  and  ontport*  are 
Kupang  at  the  western  extremity  and  Deli  on  the  north- 
east coast.  But  there  are  a  large  number  of  practically 
independent  petty  states,  as  many  as  forty -seven  in  the- 
Portuguese  territory  alone,  where  they  take  the  name  of 
"  renos,"  or  kingdoms,  nnder  absolute  "  leorels"  or  kinf- 
lets.  The  Dutch  section  forms  with  Samba,  Savu,  Bute, 
and  the  surrounding  islets  a  residency  administered  by  a 
Dutch  resident  stationed  at  Kupang,  which  has  a  popola- 
tion  of  8000. 

TIMOR  LAUT  ("Seaward  Timor  "),  called  also 
Tewmber,  an  insular  group  in  the  East  Indian  Ar- 
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chipelago,  forming  the  central  and  largest  link  in  a 
double  chain  of  islands  which  stretches  from  Timor 
through  Kei  and  Aru  to  New  Guinea.  It  lies  nearly 
midway  between  Timor  and  Aru,  and  forms,  not  one 
continuous  mass,  as  used  to  be  supposed,  but  a  group 
of  three  large  islands, — Tamdena  in  the  centre,  sepa- 
rated by  Wallace  Channel  from  Lar.it  in  the  north 
and  by  Egeron  Strait  from  Selaru  in  the  south,  besides 
a  duster  or  chain  of  islets  on  the  west  and  north  sides. 
From  one  of  these  the  name  Tenimber  appears  to  have 
been  extended  to  the  whole  group,  which  Btretches 
for  about  100  miles  southwest  and  northeast,  nearly 
parallel  with  Timor,  from  which,  however,  it  differs 
altogether  in  its  physical  constitution.  H.  0.  Forbes, 
who  surveyed  W  allace  Channel  and  the  northern  dis- 1 
tricts  in  1882,  describes  it  as  a  low  coralline  group  sel- 
dom rising  above  100  feet,  except  at  Egeron  Strait, 
where  the  cliffs  are  400  feet  high,  and  at  Laibobar, 
apparently  a  volcanic  islet  on  the  west  side,  which  has 
an  extinct  crater  2000  feet  high.  There  are  no  streams, 
and  the  poor  soil,  covered  with  a  typically  coral  island 
flora,  yields  little  beyond  maise — the  staple  food — 
manioc,  sweet  potatoes,  tobacco,  some  sugar-cane, 
cotton,  and  a  little  rice.  The  fauna  includes  buffaloes 
in  a  wild  state,  a  marsupial  cuscus,  some  bats,  the 
beautiful  scarlet  lory,  new  or  rare  varieties  of  the 
ground-thrush,  honey-eater,  and  oriole.  The  birds 
seem  to  have  come  mainly  from  New  Guinea,  the  in- 
sects from  Timor,  and  a  few  of  both  from  Australia. 

The  aborigines  are  evidently  Papuans,  with  a  language 
like  that  of  the  Kei  Islanders ;  but  there  is  a  large  inter- 
mingling  of  Malayan  and  perhape  Indonesian  elements. 
Tbey  are  a  fine  race,  often  over  6  feet,  and,  like  all  Papuans 
noted  for  their  artistic  sense,  which  is  shown  especially  in 
their  wood  and  ivory  carvings.  In  other  respects  they  are 
pagans  in  a  low  state  of  cnltnre,  mostly  divided  into  hoe- 
tile  communities  and  addicted  to  piracy.  The  group  belongs  | 
to  the  Dutch,  who  have  a  "  post-holder  "  stationed  at  It-.  Li- 
bel on  the  west  coast  of  Larat,  a  trading  station  of  the 
Rug  his  from  Celebes- 

TTMOTHKIJS,  a  distinguished  Athenian  general, 
was  a  son  of  Conon,  who  restored  the  walls  of  Athens. 
To  the  military  qualities  of  his  father  he  added  a  love 
of  letters,  which  found  scope  in  his  friendship  with 
Isocratea.  The  considerable  fortune  which  he  inherited 
from  his  father  seems  to  have  been  exhausted  by  him 
in  the  public  service.  In  375  B.C.  the  Athenians,  then 
at  war  with  Sparta,  sent  Timotheus  with  a  fleet  to  the 
Ionian  Sea,  where  he  gained  over  Cephalonia  and 
secured  the  friendship  of  the  Acarnanians  and  of 
Alcetas,  king  of  the  Molossians.  He  also  made  him- 
self master  of  Coreyra,  but  used  his  victory  with  a 
moderation  which  won  the  goodwill  of  the  conquered. 
At  the  same  time  he  defeated  a  Spartan  fleet  at  Alyzia 
on  the  Acarnanian  coast.  In  373  be  was  appointed  to 
the  command  of  a  fleet  destined  for  the  relief  of  Cor- 
eyra, then  beleaguered  by  the  Spartans.  But  his  ships 
were  not  fully  manned,  and  to  recruit  their  strength  he 
first  cruised  in  the  ^Sgean.  The  delay  excited  the  in- 
dignation of  the  Athenians,  who  brought  him  to  trial ; 
but,  thanks  to  tlie  exertions  of  his  friends,  Jason, 
tyrant  of  Phene,  and  Alcetas,  king  of  the  Molossians, 
both  of  whom  came  to  Athens  personally  to  plead  his 
cause,  he  was  acquitted,  but  removed  from  the  com- 
mand, Iphicrates  being  appointed  in  his  room.  Being 
reduced  to  great  poverty— for  he  had  pledged  his  pri- 
vate property  in  order  to  put  the  fleet  in  an  efficient 
state — he  left  Athens  and  took  service  with  the  king 
of  Persia.  We  next  hear  of  him  in  367  or  366,  when 
he  was  sent  by  the  Athenians  with  an  armament  to 
support  Ariobarxanes,  satrap  of  Phrygia.  But  finding 
that  the  satrap  was  in  open  revolt  against  Persia.  Timo- 
theus abstained  from  helping  him  and  turned  his  arms 
against  Samos.  which  was  occupied  by  a  Persian  garri- 
*>n.  He  took  it  after  a  ten  months'  siege  (365  B.C.). 
Sailing  north,  he  then  captured  Sestus,  Crithote, 
Torone,  Potidaea,  Methone,  Pydna,  and  many  more 
In  358  or  357,  when  Eubuea  was  in  danger  of 


falling  into  the  hands  of  Thebes,  the  Athenians,  in 
response  to  a  spirited  appeal  of  Timotheus,  crossed 
over  into  the  island  and  expelled  the  Thebans  in  three 
days.  In  the  course  of  the  Social  War,  which  broke 
out  shortly  afterwards,  Timotheus  was  despatched  with 
Iphicrates,  Menesthcus,  son  of  Iphicrates,  and  Chares 
to  put  down  the  revolt.  The  hostile  fleets  sighted 
each  other  in  the  Hellespont ;  but  a  gale  was  blowing, 
and  Iphicrates  and  Timotheus  decided  not  to  engage. 
Chares,  disregarding  their  opposition,  lost  many  ships, 
and  in  his  despatches  he  incriminated  lib  colleagues  so 
bitterly  that  the  Athenians  recalled  them  and  put  them 
on  their  trial  for  having  taken  bribes  from  the  enemy 
to  betray  the  fleet  The  accusers  were  Chares  and 
Aristopnon.  The  former  was  an  officer  of  notoriously 
bad  character ;  the  latter  had  himself  stood  in  the 
dock  no  less  than  seventy-five  times.  Iphicrates  was 
not  above  browbeating  the  jury,  who  accordingly  ac- 
quitted him  and  his  son.  Timotheus,  who  conde- 
scended to  no  such  means  of  securing  an  acquittal,  was 
condemned  to  pay  a  very  heavy  fine.  Being  unable 
to  pay,  he  withdrew  to  Chalcis.  The  time  and  place 
of  n is  death  are  not  mentioned  by  ancient  writers. 
The  Athenians  afterwards  did  what  they  could  to 
repair  the  wrong  they  had  done  to  Timotheus  by  remit- 
ting the  greater  part  of  the  fine  to  his  son  Conon,  by 
burying  his  remains  in  the  Ceramicus,  and  by  raising 
statues  to  his  memory  in  the  agora  and  the  acropolis. 

Our  materials  for  the  life  of  Timotheus  are  very  imper- 
fect, and  the  chronology  is  in  some  points  uncertain.  The 
chief  authorities  ant  Isocratea,  Or.,  zv. ;  Xenopbon,  Heiien- 
iea,  v.  and  vi. ;  Diodorus,  xv.  and  xvi.;  Cornelius  Nepos, 
Vit.  Urn. ;  and  Polytenus,  £tr«(.,iii.  10.  Other  scraps  are  to 
be  gleaned  from  the  orators,  Plutarch,  etc.  The  speech 
A'jaintl  Timotheus  which  has  come  down  to  us  under  the 
name  of  Demosthenes  is  probably  not  by  the  orator.  It  ia 
chiefly  interesting  as  illustrating  the  straits  to  which  Timo- 
theus was  reduced  by  his  sacrifices  in  the  public  cause. 

TIMOTHEUS,  a  celebrated  Greek  musician  and 
port .  was  a  native  of  Miletus,  and  died,  according  to 
the  Parian  marble,  in  357  or  356  B.C.,  at  the  age  of 
ninety.  He  added  one  or  more  strings  (the  number  is 
uncertain)  to  the  lyre,  whereby  he  incurred  the  dis- 
pleasure of  the  conservative  Spartans.  The  few  frag- 
ments of  his  poems  are  collected  by  Bergk  in  his 
Pi*t«r.  Lvrici  Greta. 

TIMOTHY,  or  Timotheus  (Acts  xvi.  1,  xvii.  14. 
etc ),  a  Lycaonian,  the  son  of  a  Gentile  father  but  of 
a  Jewish  mother,  Eunice  (2  Tim.  i.  5),  became  a  dis- 
ciple of  Paul  at  the  time  of  his  visit  to  Derbe  and 
Lystra,  and  in  deference  to  Jewish  feeling  was  circum- 
cised. He  accompanied  the  apostle  on  many  of  his 
journeys,  and  was  employed  by  him  on  important 
missions  (1  Thess.  iii.  2  ;  1  Cor.  iv.  17,  xvi.  10).  Hie 
name  is  associated  with  that  of  Paul  in  the  opening 
salutations  of  both  epistles  to  the  Thessalonians,  the 
second  epistle  to  the  Corinthians,  and  those  to  the 
Philippians  and  Colossians.  He  was  therefore  with 
Paul  at  Rome.  At  a  later  date  he  is  mentioned  in 
Heb.  xiii.  23  as  having  undergone  imprisonment  but 
been  released.  For  the  epistles  of  Paul  to  Timothy, 
see  Pastoral  Epistles  (vol.  xviii.  p.  353).  On  the 
basis  of  them  he  is  traditionally  represented  as  bishop 
of  Ephesus,  and  tradition  also  tells  that  he  suffered 
under  Domitian.  His  martyrdom  is  celebrated  on  the 
24th  January.  The  apocryphal  Acta  Timothei  (Greek 
and  Latin)  have  been  edited  by  Usener  (Bonn,  1877) ; 
compare  Lipsius,  Apokr.  ApotttU/tsehichten,  ii.  2 
(1884). 

TIMUR.  TiMfja  Bkt  or  Timur  Lano  (Timur  i 
Leng),  "the  lame  Timur"— vulgarised  into  Tamer- 
lane—the  renowned  Oriental  conqueror,  was  born  in 
1336  at  Kesh,  better  known  as  Shahr-i-Sabi,  "  the 
green  city,"  situated  some  50  miles  south  of  Samar- 
kand in  Transoxiana.  His  father  Teragai  was  head 
of  the  tribe  of  Berlas.  Great-grandson  of  Karachar 
Nevian  (minister  of  Jagatai,  son  of  Jenghiz  Khan, 
in-chief  of  his  foroes),  and  diatin- 
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guished  among  his  fellow-clansmen  as  the  first  convert 
to  Islamism,  Teragai  might  have  assumed  the  high 
military  rank  which  fell  to  him  by  right  of  inheritance ; 
bat  like  his  father  Burkul  he  preferred  a  life  of  retire- 
ment and  study.  Under  the  paternal  eye  the  educa- 
tion of  young  Timor  was  such  that  at  the  age  of 
twenty  he  had  not  only  become  an  adept  in  manly  out- 
door exercises  but  had  earned  the  reputation  of  being 
an  attentive  reader  of  the  Koran.  At  this  period,  if 
we  may  credit  the  Memoir*  (Mal/dfdt),  he  exhibited 
proofs  of  a  tender  and  sympathetic  nature. 

About  1358,  however5  he  came  before  the  world  as 
a  leader  of  armies.  His  career  for  the  next  ten  or 
eleven  years  may  be  thus  briefly  summarized  from  the 
Memoir*.  Allying  himself  both  in  cause  and  by  fam- 
ily connection  with  Kurgan,  the  dcthroner  and  de- 
stroyer of  Ketan,  chief  ofthe  Jagatai,  he  was  deputed 
to  invade  Khorasan  at  the  head  of  a  thousand  horse. 
This  was  the  second  warlike  expedition  in  which  he 
was  the  chief  actor,  and  the  accomplishment  of  its 
objects  led  to  further  operations,  among  them  the  sub- 
jection of  Khwarixm  and  Urganj.  After  the  murder 
of  Kurgan  the  contentions  which  arose  among  the 
many  claimants  to  sovereign  power  were  arrested  by 
the  invasion  of  Tughlak  Timor  of  Kashgar,  a  descend- 
ant of  Jenghii.  Timor  was  despatched  on  a  mission 
to  the  invader's  camp,  the  result  of  which  was  his  own 
appointment  to  the  government  of  Mawara'lnahr 
(Transoxiana).  By  the  death  of  his  father  he  was  also 
left  hereditary  head  of  the  Berlas.  The  exigencies  of 
his  quasi-sovereign  position  compelled  him  to  have  re- 
course to  his  formidable  patron,  whose  reappearance 
on  the  banks  of  the  Sihon  created  a  consternation  not 
easily  allayed.  Mawara'lnahr  was  taken  from  Timiir 
and  entrusted  to  a  son  of  Tughlak  ;  but  he  was  defeated 
in  battle  by  the  bold  warrior  he  had  replaced  at  the 
head  of  a  numerically  far  inferior  force.  Tughlak's 
death  facilitated  the  work  of  reconquest,  ancfa  few 

sufficed  for  its  ao- 


atj  as  well  as  for  the  addition  of  a  vast 
extent  of  territory.  Daring  this  period  Timiir  and 
his  brother-in-law,  Hosain — at  firet  fellow-fugitives 
and  wanderers  in  joint  adventures  full  of  interest  and 
romance — became  rivals  and  antagonists.  At  the  close 
of  1369  Hosain  was  assassinated  and  Timiir,  having 
been  formally  proclaimed  sovereign  at  Balkh,  mounted 
the  throne  at  Samarkand,  the  capital  of  his  domin- 
ions. 

The  next  thirty  years  or  so  were  spent  in  various 
wars  and  expeditions  He  not  only  consolidated  his 
rule  at  home  by  the  subjection  of  intestine  foes,  but 
sought  extension  of  territory  by  encroachments  upon 
the  lands  of  contemporary  potentates.  His  conquests 
to  the  west  and  northwest  led  him  among  the  Mongols 
of  the  Caspian,  and  to  the  banks  of  the  Ural  and 
Volga;  those  to  the  south  and  southwest  compre- 
hended almost  every  province  in  Persia,  including 
Baghdad,  Kerbela,  and  Kurdistan.  To  this  time 
belong  the  vestiges  of  his  presence  that  still  remain, 
such  as  the  ruined  monastery  at  Keghut  near  the  Aras 
(AraxesJ,  the  cleft  stone  in  the  church  at  Dayiru  '1- 
Omar  (M'ar  Jibrail)  near  Mardin,  and  the  rainless 
sites  of  such  ancient  cities  as  Zaranj  in  Sistan.  In 
1 398,  when  Timur  was  more  than  sixty  years  of  age, 
Farishta  tells  us  that,  "  informed  of  the  commotions 
and  civil  wars  of  India,"  he  44  began  his  expedition  into 
that  country,"  and  on  12th  September  "arrived  on 
the  banks  of  the  Indus. "  His  passage  of  the  river  and 
upward  march  along  the  left  bank,  the  reinforcement 
he  provided  for  his  grandson  Pir  Mohammed  (who 
was  invested  in  Multan),  the  capture  of  towns  or  vil- 
lages accompanied,  it  might  be,  with  destruction 
of  the  houses  and  the  massacre  of  the  inhabitants, 
the  battle  before  Delhi  and  the  easy  victory,  the  tri- 
umphal entry  into  the  doomed  city,  with  its  outcome 
of  horrors,— all  these  circumstances  belong  to  the  an- 
nals of  India  In  April,  1399,  some  three  months 
:  the  capital  of  Mahmdd  Tughlak,  Timor 
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was  back  in  his  own  capital  beyond  the  Oxua.  It  need 
scarcely  be  added  that  an  immense  quantity  of  spoil  was 
conveyed  away.  According  to  Clavyo,  ninety  captured 
elephants  were  employed  merely  to  carry  stones  from 
certain  quarries  to  enable  the  conqueror  to  erect  a 
mosque  at  Samarkand.  The  war  with  the  Turk* 
which  succeeded  the  return  from  India  was  rendered 
notable  by  the  capture  of  Baghdad,  Aleppo,  and  Da- 
mascus, and  especially  by  the  defeat  and  imprison- 
ment of  Sultan  Bayazid.  This  was  Timdr's  last  cam- 
paign. Another  was  projected  against  China,  but  the 
old  warrior  was  attacked  by  fever  and  ague  when  en- 
camped on  the  further  side  of  the  Sihon  (Syr-Daria) 
and  died  at  Atrar  (Otrar)  on  the  17th  February,  1405. 
Markham,  in  his  introduction  to  the  narrative  of  Clav- 
rjo's  embassy,  states  that  his  body  44  was  embalmed 
with  musk  and  rose  water,  wrapped  in  linen,  laid  in 
an  ebony  coffin,  and  sent  to  Samarkand,  where  it  was 
buried.  Timiir  had  carried  his  victorious  arms  on 
one  side  from  the  Irtish  and  the  Volga  to  the  Persian 
Gulf  and  on  the  other  from  the  Hellespont  to  the 
Ganges. 

Timtir's  generally  recogniacd  biographers  are — 'All  Taa- 
di,  commonly  called  Sharifu  'd-Din,  author  of  the  Persian 
Zafarn6ma,  translated  by  Petis  de  la  Croix  in  1723,  and  from 
French  into  English  by  J.  Darby  in  the  following  year; 
and  Ahmed  ibn  Mohammed  ibn  Abdallah,  al  Diuiashki,  al 
'Ajmi,  commonly  called  Ibn  'Arabshih,  author  of  the  Ara- 
bic '  AjoAbu  'I  MaiMnkat,  translated  by  the  Dutch  Orientalist 
Oolina  in  1<C)6.  In  the  work  of  the  former,  as  Sir  William 
Jones  remarks,  "  the ' 
a  liberal,  benevolent,  i 
the  latter  he  is  "  deformed  and  impioua, 
detestable  principlea."  But  the  favorable  account  was 
written  under  the  personal  supervision  of  Timtir's  grand- 
son, Ibrahim,  while  the  other  was  the  production  of  his 
direst  enemy.  Few  indeed,  if  any,  original  annals  of  thk 
class  are  written  otherwise  than  to  order,  under  i 
or  to  serve  a  purpose  to  which  truth  is  secondary, 
leas  reputed  biographies  or  materials  for  biography  may  be 
mentioned  a  second  ZafamAma.  by  Maulana"  Nizatnn  'd-Din 
Shanab  Ohacani  (Niaam  Shami),  stated  to  be  "  the  earliest 
known  history  of  Timur,  and  the  only  one  written  ia  his 
lifetime";  and  vol.  i.  of  the  Matla'n't-Sa'dain—*  choice 
Persian  MS.  work  of  1496—  introduced  to  Orientalists  in 
Europe  by  Hammer,  Jahrbucher,  Dorn,  and  (notably  )  Qna- 
tremere.  There  are  also  the  Memoir*  (Malfuj&ti  and  Jasn'- 
tute*  (  TuzuHt\,  of  which  an  important  section  is  styled  De- 
tiynt  and  Enterprise*  ( TndbirAt  wa  Kangashaha ].  Upon  the 
genuineness  of  these  doubt  has  been  thrown.  The  eircoro- 
stauce  of  their  alleged  discovery  and  presentation  to  Shah 
Jahin  in  1637  was  of  itself  open  to  suspicion.  Alhattn. 
quoted  by  Purchas  in  his  quaint  notice  of  Timur,  and  re- 
ferred to  bv  Sir  John  Malcolm,  can  hardly  be  accepted  as  a 
serious  authority.  His  assumed  memoir  was  printed  for 
English  readers  in  1597  by  William  Ponaonby  under  the 
title  of  a  Hittorie  of  the  Great  Emperor  Tamer lan.  dra*%fnm 
tKe  ancient  monumenti  by  Motive  Jean  dn  Bee,  Abbot  of  iforti- 
ner  ;  and  another  version  of  the  same  book  is  to  be  found 
in  the  Hutoire  du  Grand  Tamerlan,  by  De  Sainctyon,  pub- 
lished at  Amsterdam  in  1678.  But.  although  the  existence 
of  this  Alhaten  of  Jean  de  Bee  has  been  believed  by  manj. 
the  more  trustworthy  critics  consider  the  history  and  hi»- 
torian  to  be  equally  fictitious. 

Reference  may  be  made  to  two  more  sources  of  informa- 
tion. (1)  Supposed  likenesses  of  Tim6r  are  to  be  found  ia 
books  and  in  the  splendid  collection  of  Oriental  manuscripts 
and  drawings  in  the  British  Museum.  One  contained  in 
the  Shak  J  akin  N&ata—a  gorgeous  specimen  of  illuminated 
Persian  manuscript  and  exquisite  caligraphy—  represents 
a  most  ordinary,  middle-aged  Oriental,  with  narrow  black 
whisker  fringing  the  cheek  and  meeting  the  tip  of  the 
chin  in  a  scanty,  pointed  beard  ;  a  thin  moustache  sweeps 
in  a  semicircle  from  above  the  upper  Up;  the  eyebrow  over 
the  almond-shaped  eye  is  marked  but  not  bushy.  But  it 
were  vain  to  seek  for  an  expression  of  genius  in  the  coun- 
tenance. Another  portrait  is  included  in  a  set  of  sketches 
by  native  artists,  some  of  which,  taken  probably  from  life, 
■how  great  caro  and  cleverness.  Timur  is  here  displayed 
as  a  stoutish,  long-bodied  man.  below  the  middle-height, in 
age  and  feature  not  unlike  the  first  portrait,  but  with 
thicker  and  more  straggling  hair,  and  distincter,  though 
not  more  agreeable  character  in  the  facial  expression,  fst 
not  a  sign  of  power,  genius,  or  any  elements  of  grandeur  or 
celebrity.  The  uncomfortable  flgure  In  the  Bodleian  Librsrr 
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pains  to  invest  his  portrait  of  Timor  with  individn- 
Bat  an  analysis  of  his  results  leaves  the  reader  in 
>  perplexity  than  satisfaction  at  the  kind  of  informa- 
tion imparted,  and  be  reverts  insensibly  to  the  sources  from 
which  hia  instructor  has  himself  been  instructed.  (2)  As 
regards  plays,  in  Marlowe's  Tamburlaine  Timur  is  described 
u  tall  of  stature,  straightly  fashioned,  large  of  limb,  having 
joints  strongly  knit,  long  and  sinewy  arms,  a  breadth  of 
shoulders  to  "bear  old  Atlas's  burden,  pale  of  complexion, 
sad  with  "  amber  hair  wrapp'd  in  carls."  The  outline  of 
this  description  might  be  from  Sharifu  'd-Din,  while  the 
colors  are  the  poet's  own.  A  Latin  memoir  of  Tamerlane 
by  Pen  in  J  inns,  printed  in  1600,  entitled  Uagni  Tnmtrlanii 
ScyAarum  Imperatoru  Vita,  describee  Timur  as  tall  and 
bearded,  broad-chested  and  broad-shouldered,  well-built 
bat  lame,  of  a  fierce  countenance,  and  with  receding  eyes, 
which  express  cruelty  and  strike  terror  into  the  lookers-on. 
Bat  Jean  du  Bee's  account  of  Timur's  appearance  is  quite 
different.  Now  Tambnrlai**  was  written  in  1566.  The  first 
English  translation  of  Jean  du  Bee  is  dated  in  1696,  the  Life 
by  Perondtnus  in  1600,  and  Petis  de  la  Croix  did  not  intro- 
duce Sharifu  'd-Din  or  'All  Yaadi  to  European  readers  till 
1722.  The  dramatist  must  have  heard  of  Timur  in  other 
quarters,  equally  reliable  it  may  be  with  those  available  in 
the  present  stage  of  Oriental  research.  At  the  beginning 
of  the  18th  century  Timor  was  represented  in  Howe's  7Vm- 
triaat  as  a  model  of  valor  and  virtue.  The  plot,  however, 
has  little  to  do  with  history,  and  is  improbable  and  void 
of  interest  By  Matthew  Gregory  Lewis  again  "  Timour  " 
is  depicted  as  the  conventional  tyrant  of  a  gorgeous  melo- 
rning,  slaughtering,  and  committi 
le  atrocity  until  checked  by 
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who  have  written  in 
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TIN  (Lat  ttannum.  whence  the  chemical  symbol 
"8n"  ;  atomic  weight  —  117.6,  O  =  16),  being  a 
component  of  bronze,  was  used  as  a  metal  thousands 
of  years  prior  to  the  dawn  of  history.  But  it  does  not 
follow  that  prehistoric  bronzes  were  made  of  metallic 
tin.  When  the  unalloyed  metal  was  first  introduced 
cannot  be  ascertained  with  certainty.  All  we  know  is 
that  about  the  1st  century  the  Greek  word  Kaaoirtpoc 
designated  tin,  and  that  tin  was  imported  from  Corn- 
wall into  Italy  after,  if  not  before,  the  invasion  of 
by  Julius  Caesar.  From  Pliny's  writings  it 
i  that  the  Romans  in  his  time  did  not  realize 
i  distinction  between  tin  and  lead ;  the  former  was 
called  plumbum  album  or  canilidum  to  distinguish  it 
from  plumbum  nigrum  (lead  proper).  The  word 
/'annum  definitely  assumed  its  present  meaning  in  the 
4th  century  (H.  Kopp). 

Grains  of  metallic  tin  occur  as  a  subordinate  admix- 
ture in  the  gold  ores  of  Siberia,  Guiana,  and  Bolivia. 
Of  tin  mineral  compounds  (which  are  not  numerous) 
tinstone,  8nO»,  is  the  most  important ;  besides  it  only 
un  pyrites,  which,  according  to  Rammelsberg,  exists 
in  two  varieties,  PeCu,Sn84  and  ZnFeCu4Sn,S8,  need 


Tinstone  or  Ca$*Uerite.—Tb'\B  native  oxide  of  tin, 
SnO,.  forms  very  hard  quadratic  crystals  of  specific 
gravity  6.8.  The  pure  mineral  is  colorless,  and 
it  is  very  scarce :  most  specimens  are  brown  owing 
to  the  presence  of  ferric  or  manganic  oxide.  The  faces 
of  the  crystals  exhibit  diamond  lustre.  There  is  also 
another  native  form,  known  as  "wood  tin,"  occurring 
in  roundish  masses  with  a  fibrous  radiating  fracture. 
The  ore  is  found  in  veins  or  layers  within  the  older 
crystalline  rocks  and  slates.  Being  much  more  highly 
proof  against  the  action  of  water  and  carbonic  acid 
than  its  matrix,  the  ore  often  presents  itself  in  loose 
crystals  as  part  of  the  sand  of  rivers  (stream  tin).  The 
oldest  known  deposit  of  tinstone  is  that  of  Cornwall, 
where  it  occurs  in  granite  and  in  the  "  killas  "  (a  kind 


of  metamorphic  clayish  slate),  associated  with  wolf- 
ramite, apatite,  topaz,  mica,  tourmaline,  arsenide  of 
iron,  and  other  minerals.  Cornish  tin  ore  is  charac- 
teristically rich  in  arsenic.  Minor  European  deposits 
occur  in  the  Erzgebirge,  in  Brittany,  and  in  Galicia 
(Spain).  A  very  considerable  deposit  of  pure  ore 
(chiefly  stream  tin)  exists  in  the  island  of  Banca ;  and 
in  Malacca  tinstone  is  found.  Other  relatively  abun- 
dant deposits  occur  in  Bolivia  and  Peru,  and  in 
Queensland  and  New  South  Wales  (lately  discovered). 

Metallurgy. — In  the  extraction  of  tin  from  tinstone 
ore  the  first  step  is  to  pound  the  crude  ore  and  wash 
away  the  lighter  gangue  with  water  (see  M etallubvo Y, 
vol.  xvi.  p.  64).  The  washed  ore  is  "  roasted  "  to  burn 
away  the  arsenic  and  sulphur  and  to  convert  the  iron, 
originally  present  in  the  heavy  and  compact  form  of 
pyrites  or  arsenide,  into  light  friable  oxide,  which  is 
removed  by  a  second  washing  process.  If  much  oxide 
of  copper  is  contained  in  the  product,  it  is  extracted 
with  dilute  sulphuric  acid,  and  from  the  solution  is 
recovered  by  precipitation  with  metallic  iron  (see  Cop- 
per, vol.  vi.  p.  310).  The  purified  ore,  known  as 
"black  tin,"  goes  to  the  smelting  furnace.  During 
the  roasting  process  the  ore  must  be  constantly  agi- 
tated to  prevent  caking,  and  to  bring  the  arseniferous, 
etc.,  parts  to  the  surface.  To  save  manual  labor, 
Oxland  and  Hocking  have  constructed  a  mechanical 
roaster.  It  consists  of  a  slanting  tube  of  boiler-iron, 
coated  inside  with  fire-brick.  The  lower  end  opens 
into  the  fire-place ;  the  upper  communicates  with  a 
set  of  chambers  for  the  condensation  of  the  white 
arsenic  produced.  The  washed  ore,  after  being  dried 
on  the  top  of  the  chamber,  is  run  thence  by  a  funnel 
into  the  pipe,  which  is  made  to  rotate  about  its  axis 
from  three  to  eight  times  per  minute.  Before  the  ore 
has  travelled  far  down  the  arsenic  and  sulphur  catch 
fire,  and  by  the  time  it  reaches  the  bottom  it  is  fully 
roasted.  It  falls  into  a  receptacle  below  the  level  of 
the  fire.  Of  the  impurities  of  the  ore  the  wolframite 
(tungstate  of  iron  and  manganese  lis  the  most  trouble- 
some, because  on  account  of  its  high  specific  gravity 
it  cannot  be  washed  away  as  gangue.  To  remove  it, 
Oxland  fuses  the  ore  with  a  certain  proportion  of  car- 
bonate of  soda,  which  suffices  to  convert  the  tungsten 
into  soluble  alkaline  tungstate,  without  producing 
noteworthy  quantities  of  soluble  stannate  from  the 
oxide  of  tin  ;  the  tungstate  is  easily  removed  by  treat- 
I  ment  with  wator. 

Smelting. — The  purified  ore  is  mixed  with  about 
one-fifth  of  its  weight  of  anthracite  smallB,  the  mixture 
being  moistened  to  prevent  it  from  being  blown  off  by 
the  draught,  and  is  then  fused  on  the  sole  of  a  reverb- 
eratory  furnace  for  five  or  six  hours.  The  Blag  and 
metal  produced  are  then  run  off  and  the  latter  is  cast 
into  bars;  these  are  in  general  contaminated  with  iron, 
arsenic,  copper,  and  other  impurities.  To  refine  them, 
the  bars  are  heated  cautiously  on  an  inclined  hearth, 
when  relatively  pure  tin  runs  off,  while  a  skeleton  of 
impure  metal  remains.  The  metal  run  off  is  further 
purified  by  poling,  t.e.,  by  stirring  it  with  the  branch 
of  a  tree, — the  apple  tree  being  preferred  traditionally. 
This  operation  is  no  doubt  intended  to  remove  the 
oxygen  diffused  throughout  the  metal  as  oxide,  partof 
it  perhaps  chemically  by;  reduction  of  the  oxide  to 
metal,  the  rest  by  conveying  the  finely  diffused  oxide 
I  to  the  surface  and  causing  it  to  unite  there  with  the 
oxide  scum.  After  this  the  metal  is  allowed  to  rest  for 
a  time  in  the  pot  at  a  temperature  above  its  freezing 

Kint  and  is  then  ladled  out  into  ingot  forms,  care 
ing  taken  at  each  stage  to  ladle  off  the  top  stratum. 
The  original  top  stratum  is  the  purest,  and  each  suc- 
ceeding lower  stratum  has  a  greater  proportion  of 
impurities  ;  the  lowest  consists  largely  of  a  solid  or 
semi-solid  alloy  of  tin  and  iron. 

To  test  the  purity  of  the  metal,  the  tin-smelter  heats 
the  bars  to  a  certain  temperature  iust  below  the  fusing 
point,  and  then  strikes  them  with  a  hammer  or  lets 
them  fall  on  a  stone  floor  from  a  given  height    If  the 
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tin  is  pure  it  splits  into  a  mass  or  granular  strings. 
Tin  which  has  been  thus  manipulated  and  proved  in- 
cidentally to  be  very  pure  is  sold  as  grain  tin.  A  lower 
quality  goes  by  the  name  of  block  tin.  Of  the  several 
commercial  varieties  Banca  tin  is  the  purest ;  it  is  in- 
deed almost  chemically  pure.  Next  comes  English 
grain  tin.  For  the  preparation  of  chemically  pure  tin 
two  methods  are  employed.  (1)  Commercially  pure 
tin  is  treated  with  nitric  acid,  which  convert*  the  tin 
proper  into  an  insoluble  hydrate  of  SnOt,  while 
the  copper,  iron,  etc.,  become  nitrates;  the  oxide  is 
washed  first  with  dilute  nitric  acid,  then  with  water, 
and  is  lastly  dried  and  reduced  by  fusion  with  black 
flux  or  cyanide  of  potassium.  (2)  A  solution  of  pure 
stannous  chloride  in  very  dilute  hydrochloric  acid  is  re- 
duced with  a  galvanic  current.  According  to  Stolba, 
beautiful  crystals  of  pure  tin  can  can  be  obtained  as  fol- 
lows. A  platinum  basin,  coated  over  with  wax  or  paraffin 
outside,  except  a  small  circle  at  the  very  lowest  point, 
is  placed  on  a  plate  of  amalgamated  zinc,  lying  on  the 
bottom  of  a  beaker,  and  is  filled  with  a  solution  of  pure 
stannous  chloride.  The  beaker  also  is  cautiously  filled 
with  acidulated  water  up  to  a  point  beyond  the  edge 
of  the  platinum  basin.  The  whole  is  then  left  to  it- 
self, when  crystals  of  tin  gradually  separate  out  on  the 
bottom  of  the  basin. 

Properiie*  of  Pure  Tin. — An  ingot  of  pure  tin  is  pure  white 
(except  for  a  slight  tinge  of  blue) ;  it  exhibits  considerable 
lustre  and  is  not  subject  to  tarnishing  on  exposure  to  normal 
air.  The  metal  is  pretty  soft  and  easily  flattened  out  under 
the  hammer,  bat  almost  devoid  of  tenacity.  That  it  is 
elastic,  within  narrow  limits,  is  proved  by  its  clear  ring 
when  struck  with  a  hard  body  under  circumstances  permit- 
ting of  free  vibration.  The  specific  gravity  of  ingot  tin  is 
7.293  at  13°  C.  [55.4°  F.]  (Matthiessen).  A  tin  ingot,  though  | 
seemingly  amorphous,  has  a  crystalline  structure,  consisting 
of  an  aggregate  of  quadratic  octabedra ;  hence  the  charac- 
teristic crackling  noise  which  a  bar  of  tin  gives  out  when 
being  bent.  This  structure  can  be  rendered  visible  by  super- 
ficial etching  with  dilute  acid.  As  the  minuter  crystals 
dissolve  more  quickly  than  the  larger  ones,  the  surface  as- 
sumes a  frosted  appearance  (moires  nJtaUiqu*),  not  unlike 
that  of  a  frozen  window-pane  in  winter  time.  Its  crystal- 
lino  structure  must  account  for  the  striking  fact  that  the 
ingot,  when  exposed  for  a  sufficient  time  to  very  low  tem- 
peratures, (to— 39°  C.  [—38°  F.]  for  14  hours),  becomes  so 
brittle  that  it  falls  into  powder  under  a  pestle  or  hammer; 
it  indeed  sometimes  crumbles  into  powder  spontaneously. 
At  ordinary  temperatures  tin  proves  fairly  ductile  under  the 
hamuli  ir,  and  its  ductility  seems  to  increase  as  the  tempera- 
ture rises  up  to  about  100°C.  [212°  F.].  At  some  temperature 
near  its  fusing  point  it  becomes  brittle  (rid*  *upra),  and 
still  more  brittle  from  — 14°  C.  [6.8°  V  }  downwards.  This 
behavior  of  the  metal  may  probably  be  explained  by  as* 
suuiing  that  in  any  tin  crystal  the  coefficient  of  thermic 
expansion  has  one  value  in  the  direction  of  the  principal 
axis  and  another  in  that  of  either  of  the  subsidiary  axes. 
From  0s  to  100°  [32°  to  212°  F.  the  two  coefficients  are 
practically  identical ;  below  — 14°  [6.8°  F.]  and  from  some- 
where above  100°  C.  [212°  F  ]  upwards  they  assume  different 
values ;  and,  aa  the  several  crystals  are  oriented  in  a  lawless 
fashion,  this  must  tend  to  disintegrate  the  mass.  Tin  fuses 
at  232.7°  [450.86°  F.]  (Persos);  at  a  red  heat  it  begins  to 
volatilise  slowly  ;  at  1600°  to  1808°  C.  [25112°  to  3286.4°  F.) 
(Carnelley  and  Williams)  it  boils.  The  hot  vapor  produced 
combines  with  the  oxygen  of  the  air  into  white  oxide,  SnOj. 

Indtulrial  Application*.— Commercially  pure  tin  is  used 
(principally  In  Germany)  for  the  making  of  pharmaceutical 
apparatus,  such  as  evaporating  basins  for  extracts,  infusion 
pots,  stills,  etc.  It  Is  also  employed  for  making  two  varieties 
of  tin-foil,— one  for  the  silvering  of  mirrors  (see  Mibror, 
vol.  xvl.  p.  523),  the  other  for  wrapping  up  chocolate,  toilet 
soap,  tobacco,  etc.  The  mirror  foil  must  contain  some  copper 
to  prevent  it  from  being  too  readily  amalgamated  by  the  mer- 
eury.  For  making  tin-foil  the  metal  is  rolled  into  thin 
sheets,  pieces  of  which  are  beaten  out  with  a  wooden  mallet. 
As  pure  tin  does  not  tarnish  in  the  air  and  is  proof  against 
acid  liquids,  such  as  vinegar,  lime  juice,  etc.,  it  is  utilised  for 
culinary  and  domestic  vessels.  Bat  it  is  expensive,  and  tin 
vessels  have  to  be  made  very  heavy  to  give  them  sufficient 
stability  of  form  ;  hence  it  is  generally  employed  merely  as  > 
a  protecting  coating  for  utensils  made  essentially  of  cop-  I 
per  or  iron.  The  tinning  of  a  copper  basin  is  an  easy  oper- 1 
ation.  The  basin,  made  scrupulously  clean,  is  heated  over 
a  charcoal  fire  to  beyond  the  fusing  point  of  tin.    Molten  I 


tin  is  then  poured  in,  a  little  powdered  sal-ammoniac  added, 
and  the  tin  spread  over  the  inside  with  a  bunch  of  tow. 
The  sal-ammoniac  removes  the  last  unavoidable  film  of  ox- 
ide, leaving  a  purely  metallic  surface,  to  which  the  tin  ad- 
heres firmly.  For  tinning  small  objects  of  copper  or  brass 
{i.e.,  pins,  hooks,  etc.)  a  wet-way  process  U  followed.  One 
part  of  cream  of  tartar,  two  of  alum,  and  two  of  common 
salt  are  dissolved  in  boiling  water,  and  the  solution  is  boil«d 
with  granulated  metallic  tin  (or,  better,  mixed  with  a  little 
stannous  chloride)  to  produce  a  tin  solution  ;  and  into  this 
the  articles  are  put  at  a  boiling  heat.  In  the  absence  of 
metallic  tin  there  is  no  visible  change ;  but,  as  soon  as  the 
metal  is  introduced,  a  galvanic  action  sets  in  and  the  articles 
get  coated  over  with  a  firmly  adhering  film  of  tin.  Tinning 
wrought  iron  is  effected  by  immersion.  The  most  important 
form  of  the  operation  is  making  tinned  from  ordinary  sheet 
iron  (making  what  is  called  "  sheet  tin").  The  iron  pistes, 
having  been  carefully  cleaned  with  sand  aud  muriatic  or 
sulphuric  acid,  and  lastly  with  water,  are  plunged  into 
heated  tallow  to  drive  away  the  water  without  oxidation 
of  the  metal.  They  are  next  steeped  in  a  bath,  first  of 
molten  ferruginous,  then  of  pure  tin.  They  are  then  takes 
out  and  kept  suspended  In  hot  tallow  to  enable  the  surplus 
tin  to  run  off.  The  tin  of  the  second  bath  dissolves  iroa 
gradually  and  becomes  tit  for  the  first  bath.  To  tin  cast-iron 
articles  they  must  be  decarburetted  superficially  by  ignitioa 
within  a  bath  of  ferric  oxide  (powdered  haematite  or  similar 
material),  then  cleaned  with  acid,  and  tinned  by  immersion, 
as  explained  above.  By  far  the  greater  part  of  the  tin 
produced  metallurgically  is  used  for  making  tin  alloys,  th« 
majority  of  which  have  been  treated  of  in  preceding  arti- 
cles; see  Lead,  vol.  xiv.  p.  378;  Pewtxr,  vol.  xviii.  p.  738; 
Bronze,  vol.  iv.  p.  330 ;  Phosphorus,  vol.  xviii.  p.  827. 

Tin  timpound*. — The  most  important  of  these  may  be  ar- 
ranged into  two  classes,  namely,  stannous  compounds,  SuXi, 
and  stannic  compounds,  8nX<1  where  X  stands  for  CJ,  Br, 
:< ».  etc.  Stannous  compounds  are,  in  general  at  least,  char- 
acteristically prone  to  pass  into  the  stannic  form  by  taking 
up  additional  Xs  in  the  form  of  oxygen,  chlorine,  etc 

Stannous  Chloride,  ,  Sut'lj. — This  can  be  obtained  pare  only 
by  heating  pure  tin  in  a  current  of  pure  dry  hydrochloric 
acid  gas.  It  is  a  white  solid,  fusing  at  250°  C.  [482°  P.]  and 
volatilising  at  a  red  heat  in  nitrogen,  a  vacuum,  or  hydro- 
chloric acid, without  decomposition.  The  vapor  deusity  below 
700°  C.  [1292°  F .]  com*i ponds  to  8njCI«,  above  800°  G  [1472° 
F.]  to  nearly  SnCli  (Von  Meyer  and  Zublin).  The  chloride 
readily  combines  with  water  into  an  easilv  soluble  crystal- 
lirablo  hydrate  ("tin  crystals ").  This  is  made  without 
difficulty  by  dissolving  tin  in  strong  hydrochloric  acid  and 
allowing  it  to  crystallize.  For  its  industrial  preparation 
Nollner  passes  sufficiently  hydrated  hydrochloric  acid  gss 
over  granulated  tin  contained  in  stoneware  bottles  and 
evaporates  the  concentrated  solution  produced  in  tiu  basins 
over  granulated  tin.  The  basin  itaelf  is  not  attacked. 
The  crystals  contain  one  HtO  according  to  Be  radius,  while 
Marignac  finds  two  ;  probably  both  are  right  The  crystals 
are  very  soluble  in  cold  water,  and  if  the  salt  is  really  pure 
a  small  proportion  of  water  forms  a  clear  solution ;  bat  on 
adding  much  water  most  of  the  salt  is  decomposed,  with  tee 
formation  of  a  precipitate  of  oxy-chloride — 

2SnCli  +  3HiO  aa  2HC1  +  SniOClt  2HrO. 
According  to  Michel  and  Kraft,  one  litre  of  cold  saturated 
solution  of  tin  crystals  weighs  1827  grammes  and  contains 
1333  grammes  of  SnCli.  The  same  oxy-chloride  is  produced 
when  the  moist  crystals,  or  their  solution,  are  exposed  to 
the  air;  by  the  action  of  the  atmospheric  oxygen 

O  -f  3SnClt  =  BntCltO  +  8nCU. 
Hence  all  tin  crystals  as  kept  in  the  laboratory  give  with 
water  a  turbid  solution,  which  contains  stannic  in  addition 
to  stannous  chloride.  The  complete  conversion  of  stannmu 
into  stannic  chloride  may  be  effected  by  a  great  many 
reagents, — for  instance,  by  chlorine  (bromiue,  iodinei 
readily  ;  by  mercuric  chloride,  HgClt,  in  the  beat,  with 
precipitation  of  calomel,  HgCl,  or  metallic  mercury;  by 
ferric  chloride  in  the  heat,  with  formation  of  ferrous  salt, 
FeClj;  by  arsenious  chloride  in  strongly  hydrochloric 
solutions,  with  precipitation  of  chocolate-brown  metallic 
arsenic.  All  these  reactions  are  available  as  tests  for 
stanuosuin  or  the  respective  agents.  In  opposition  to  stan- 
nous chloride,  even  sulphurous  acid  f solution!  behaves  as 
an  oxidizing  agent.  If  the  two  reagents  are  mixed,  a  pre- 
cipitate of  yellow  stannic  sulphide  is  produced.  By  first 
intention 

SOjFIt  -f  3Sn"CTi  =  38nr*Cl,0  -f  HsS. 

The  stannic  oxy-chloride  readily  exchanges  its  O  for  C1»  at 
the  expense  of  the  hydrochloric  acid,  which  is  always  pres- 
ent, and  the  HtS  decomposes  one-half  of  a  molecule  of 
SnCl4  with  formation  of  SuS,.    A  strip  of  metallic  sis* 
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8n8  with  sulphuretted  hydrogen,  which  is  insoluble  in  cold 
dilute  acids  and  in  real  sulphide  of  ammonium,  iN'H,  18; 
bat  the  yellow,  or  the  colorless  reagent  on  addition  of  sul- 
phur, dissolve*  the  precipitate  as  8n8i  salt.  The  solution 
on  acidification  yields  a  yellow  precipitate  of  this  sulphide. 
Stannic  salt,  SnCU,  solutions  give  a  yellow  precipitate  of 
SnSj  with  sulphuretted  hydrogen,  which  is  insoluble  in  cold 
dilute  acids  but  readily  soluble  in  sulphide  of  ammonium, 
and  is  re-precipitated  therefrom  as  8nS»  on  acidification. 
Only  stannous  salts  (not  stannic)  give  a  precipitate  of 

Stated  stannous  hydrate  dissolves  readily  in  caustic  calomel  in  mercuric  chloride  solution.  A  mixture  of  Stan- 
ley; if  the  solution  is  evaporated  quickly,  it  suffers  nous  and  stannic  chloride,  when  added  to  a  sufficient 
position,  with  formation  of  metal  and  stannate,  quantity  of  solution  of  chloride  of  gold,  gives  an  intensely 

purple  precipitate  of  gold  purple  (purple  of  Cassias), — a 
compound  which,  although  known  for  centuries,  is  to  this 
day  little  understood  chemically.  It  behaves  on  the  whole 
like  a  compound  of  SnsO*  with  Au3< ».  The  test  is  very 
delicate,  although  the  color  is  not  in  all  cases  a  pure  purple. 

(W.  D.) 

TINAMOU,  the  name  given  in  Guiana  to  a  certain 
bird  as  stated  in  1741  by  Barrere  (France  Eauhvoxiale, 
p.  138),  from  whom  it  was  taken  and  used  in  a  more 
general  sense  by  Buffon  (Ui*t.  Nat.  Oiseaiix,  iv.  p. 
502).  In  1783  Latham  (Synopsis,  ii.  p.  724)  adopted 
it  as  English,  and  in  1790  (Index,  ii.  p.  633)  Latinized 
it  Tni' i mus.  as  the  name  of  a  new  and  distinct  genus. 
The  "Tinamou  "  of  Barrere  has  been  identified  with 
the  "Macucagua"  described  and  figured  by  Marc- 
grave  in  1648,  and  is  the  Tinamus  major  of  modern 
authors.1 

Buffon  and  his  successors  saw  that  the  Tinamous, 
pie  is  the  salt  8nCTs(NH«h,  known  industrially  as  "pink  thOUgh   passing  among  the  European  colonist*  of 
salt,"  because  It  is  used  as  a  mordant  to  produce  a  pink  g    ^  America  as  "  Partridges,"  could  not  be  asso- 

The  plain  chloride  solution  is  similarly  used.    It  is    ...     ...    ,,  "  ,.  ,  P  T '   .      ,     "  , 

ciated  with  those  birds,  and  Latham  s  step,  above 

mentioned,  was  generally  approved.    The  genus  he 
had  founded  was  usually  placed  among  the  Gaillna, 
|  and  by  many  writers  was  held  to  be  allied  to  the  Bus- 
j  tarda,  which,  it  must  be  remembered,  were  then 
thought  to  be  "Struthioua."    Indeed  the  likeness  of 
|  the  Tinamou's  bill  to  that  of  the  Rhea  (vol.  xx.  p. 
519)  was  remarked  in  1811  by  Hliger.    On  the  other 
hand  L'Herminier  in  1827  saw  features  in  the  Tina- 
mou's sternum  that  in  his  judgment  linked  the  bird  to 
the  RaUidtr.  In  1830  Wagler  (Nat.  Syst.  Amphibien, 
etc.,  p.  127)  placed  the  Tinamous  in  the  same  Order 
;  as  the  Ostrich  and  its  allies :  and,  though  he  did  this 
on  very  insufficient  grounds,  his  assignment  has  turned 


in  a  solution  of  stannous  chloride  precipitates 
the  tin  iu  crystals  and  takes  its  place  in  the  solution. 
Stannous  chloride  is  largely  used  in  the  laboratory  as  a  re- 
ducing agent,  in  dyeing  as  a  mordant. 

a i»m in  Oxide. — This  as  a  hydrate  is  obtained  from  a 
solution  of  stannous  chloride  by  addition  of  carbonate  of 
toas  ;  it  forms  a  white  precipitate,  which  can  be  washed 
with  air-free  water  and  dried  at  80°  C.  [176°  F.  ]  without 
much  change  by  oxidation.  If  the  hydrate  is  heated  in 
carbonic  acid,  the  black  anhydride  8nO  remains  (Otto). 
Precipitated  stannous  hydrate  dissolves  readily  in  caustic 
ley ;  if  the  solution  is  evaporated  quickly,  it  suffers 
i,  with  formation  of  metal  and  stannate, 

28nO  -f  KtO  =  SnOiKiO  -f  8n. 

If  it  is  evaporated  slowly,  anhydrous  stannous  oxide  crys- 
tallizes out  at  a  certain  stage  (Otto).  Dry  stannous  oxide, 
if  touched  with  a  glowing  body,  catches  fire  and  burns  into 
biaoxide,  8nO».  Stannous  oxalate  when  heated  by  itself  in 
a  tube  leave*  stannous  oxide  (Liebig). 

Stannic  chloride,  SnCU,  is  obtaiued  by  passing  dry  chloride 
over  granulated  tin  contained  in  a  retort;  the  tetrachloride 
distila  over  as  a  heavy  liquid,  from  which  the  excess  of 
chlorine  is  easily  removed  by  shaking  with  a  small  quantity 
of  tin  filings  and  re-distilling.  It  is  a  colorless  fuming 
liquid  of  specific  gravitv  2.2H9  at  0°  [32°  F.l  (Pierre)  and 
2234  at  15°  C.  [56°  F.J  (Oerlach),  is  fluid  at  —29°  C. 
[-80°  F.],  and  boila  at  115.4°  C.  [239.7°  F.]  under  753.1 
mm.  pressure  (Pierre).  The  chloride  unites  energetically 
with  water  into  crystalline  hydrates  (ex.  SnCl4,3HjO), 
easily  soluble  in  water.  It  combines  readily  with  alkaline 
and  other  chlorides  into  double  salts:  thus  SnCl4  -f2KCl 
=  SnCUKj,  analogous  to  the  chloro-platinate ;  another  ex- 


pink 

color.  The  plain  chloride  solution  is  similarly  used.  It  is 
u>tnlly  prepared  by  dissolving  the  metal  in  aqua  regia. 

Stannic  Oxide,  SnOi. — This,  if  the  term  is  taken  to  include 
the  hydrates,  exists  in  a  variety  of  forms.    (1)  Tinttone 
(see  above)  is  proof  against  all  acids.    Its  disintegration 
for  analytical  purposes  can  be  effected  by  fusion  with  caustic 
alkali  in  silver,  with  the  formation  of  soluble  stannate,  or 
by  fusion  with  sulphur  and  carbonate  of  soda,  with  the 
formation  of  a  soluble  tbio-stannate,  SnSi  +  xNa»8.    (2)  A 
similar  oxide  is  produced  by  burning  tin  in  air  at  high 
temperatures  or  exposing  any  of  the  hydrates  to  a  strong 
red  heat.    Such  tin-ask,  as  it  is  called,  is  used  for  the  polish- 
ing of  optical  glasses.    (3)  Meta'ttannic  add  (HjOSnjO,  gen- 
erally written  Hj^niOis,  to  account  for  the  complicated  com- 
position of  metastannates,  e.g.,  the  soda  salt  HsNasSnsOui 
is  the  white  hydrate  produced  from  the  metal  by  means  of 
sitric  acid.    It  is  insoluble  in  water  and  in  nitric  acid  and 
apparently  so  in  hydrochloric  acid ;  bat  if  heated  with  this 
last  for  some  time  it  passes  into  a  hvdrochlorato,  which, 
after  the  acid  mother  liquor  has  been  decanted  off,  dissolves 
in  water.  The  solution  when  subjected  to  distillation  be- 
haves pretty  mnch  like  a  physical  solution  of  the  oxide  in 
hydrochloric  acid,  while  a  solution  of  ortho-stannic  acid  in 
hydrochloric  acid  behaves  like  a  solution  of  8nCl«  in  water, 
i*,  gives  off  no  hydrochloric  acid  and  no  precipitate  of 
nydrated  SnOi.    (4)  Ortho-Hannic  acid  is  obtained  as  a  white 
precipitate  on  the  addition  of  carbonate  of  soda  or  the 
exact  quantity  of  precipitated  carbonate  of  lime  to  a  solu- 
tion of  the  chloride.   This  hydrate,  8nO»H*0,  is  readily 
soluble  in  acids  forming  stannic  salts,  and  in  caustic  potash 
and  soda,  with  the  formation  of  ortho-stannates.    Of  these 
stannate  of  sodium,  NasSnOi,  is  produced  industrially  by 
heating  tin  with  Chili  saltpetre  and  caustic  soda,  or  by 
fusing  very  finely  powdered  tinstone  with  caustic  soda  in 
iron  vessels.    A  solution  of  the  pure  salt  yields  fine  prisms 
of  the  composition  NatSnO,  -MOHrO,  which  effloresce  in 
the  air.  The  salt  is  much  used  as  a  mordant  in  dyeing  and 
calico-printing.  Alkaline  and  other  stannate*  when  treated 
with  aqueous  hydrofluoric  acid  are  converted  into  fluo- 
(e.g.,  KiSnOs  into  K*SnF«i.  which  are  closely 
;  to,  and  isomorphons  with,  fluo-silicatcs. 
>* — If  tin  is  heated  with  sulphur  the  two  unite 
very  readily  into  stannous  sulphide,  SnS,  a  lead-gray  mass, 
which  under  the  circumstances  refuse  to  take  up  more 


out  to  be  not  far  from  the  mark,  as  in  1862  the  great 
affinity  of  these  groups  was  shown  by  Prof.  Parker' a 
researches,  which  were  afterwards  printed  in  the  Zoo- 


xv. ).  Shortly  after  this  Prof.  Huxley  in  his  often- 
quoted  paper  in  the  Zoological  Proceedings  (1867,  pp. 
425,  426)  was  enabled  to  place  the  whole  matter  in  a 
clear  light,  urging  that  the  Tinamous  formed  a  very 
distinct  group  of  birds  which,  though  not  to  be  re- 
moved from  the  Carinata,  presented  so  much  resem- 
blance to  the  Ratit<r  as  to  indicate  them  to  be  the  bond 
of  union  between  those  two  great  divisions.'  The 
group,  from  the  resemblance  of  its  palatal  characters 
to  those  of  the  Emeo  (vol.  viii.  p.  157),  Dromatus,  he 
called  Dromceognatha*^  and  his  decision,  if  not  his 
name,  has  since  been  widely  accepted. 

The  Tinamous  thus — by  whatever  name  we  call  them, 
Dromxognathtc,  Tinami,  or  Cryptnri — will  be  seen  to  be  of 
great  importance  from  a  taxonomer's  point  of  view,  though 
in  regard  to  numbers  they  are  comparatively  insignificant. 
In  1W73  Messrs.  Sclatcr  and  Salvin  in  their  Nomendator  (pp. 
152,  153)  recognized  nine  genera  and  thirty-nine  species, 


been  described  ;  but  in  1880  Schlegel  ( Mu*.  Pay  a- Bat,  viii., 
Monogr.  41,  pp.  1-51)  would  only  admit  five  genera  and 
thirty-one  species— the  latter  because  it  was  the  number 
possessed  by  the  Leyden  museum.   They  are  peculiar  to 


lulphur.  Bat,  if  a  mixture  of  tin  (or,  better,  tin  amalgam),  \  since  which  time  about  half  a  dosen  other  species  may  havo 
ulphur,  and  sal-ammoniac  in  proper  proportions  be  heated, 
"tannic  sulphide,  SnSi,  is  produced  in  the  beautiful  form 
of  aurum  mart  runt  (mosaic  gold), — a  solid  consisting  of 
golden  yellow,  metallic  lustrous  scales.  It  is  used  chiefly 
as  a  yellow  "  bronze  "  for  plaster-of- Paris  statuettes,  etc 

Anaiyit. — Tin  compounds  when  heated  on  charcoal  with 
carbonate  of  soda  in  the  reducing  blowpipe  flame  yield 
aittal  and  a  scanty  ring  of  white  SnOt.  The  reduction, 
however,  succeeds  better  with  cyanide  of  potassium  as  a 
i  salt  solutions  yield  a  brown  precipitate  of 


i  Brisson  and  after  him  Unnrenx  confounded  this  bird,  which 
they  had  never  seen,  with  the  Tiuiai'r.TKK  (Q.v.). 

*  M  Allx  also  has  from  an  independent  investigation  of  the 
osteology  a n<l  myology  of  Xothura  major  come  to  virtually  tha 
same  conclusion  (Journ.  de  Zoohgie,  IU.  pp.  169  and  252,  pis.  viii.- 
XI.}. 
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the  Neotropical  Region—  four  species  only  finding  their  way 
into  southern  Mexico  ami  none  beyond.  Some  of  them  in- 
habit forest*  and  others  the  more  open  country  ;  but  setting 
aside  size  (which  in  this  group  varies  from  that  of  a  Quail 
to  that  of  a  large  common  Fowl)  there  Is  an  unmistakable 
uniformity  of  appearance  among  them  as  a  whole,  so  that 
almost  anybody  having  seen  one  species  of  the  group  would 
always  recognize  another.  Yet  in  minor  characters  there 
is  considerable  difference  among  them ;  and  first  of  all  the 
group  may  be  divided  into  two  sub-families,  the  first, 
Tinaminm,  having  four  toes,  and  the  second,  Tinamotiditue, 
having  but  three — the  latter  containing,  so  far  as  is  known, 
but  two  genera,  Calopant  aud  Tummotit,  each  consisting  of 
a  single  species,  while  the  former,  according  to  Messrs. 
delator  and  Salvia  (ut  supra),  may  be  separated  into  seven 
genera,  two  being  IHnamns  aud  SotMocrrcnt,  characterised 
by  tho  roughness  of  their  posterior  tarsal  scales,  the  others. 
VypUnu,  RhyHckottu,  NolHoprocta,  Xothura,  and  Taonitcut. 
having  smooth  legs. 

To  the  ordinary  spectator  Tinamous  have  much  the 
look  of  Partridges,  but  the  more  attentive  observer 


.  .  M i»*SS~' 1 1  . 


Kafous  tlnamou  (Rhynrhntui  ru/rternt 


will  notice  that  their  elongated  bill,  their  small  head 
and  slender  neck,  clothed  with  very  short  feathers,  give 
them  a  different  air.  The  plumage  is  generally  incon- 
spicuous :  some  tint  of  brown,  ranging  from  rufous  to 
slaty,  and  often  more  or  leas  closely  barred  with  a 
darker  shade  or  black,  is  the  usual  style  of  coloration ; 
but  some  species  are  characterised  by  a  white  throat  or 
a  bay  breast.  The  wings  are  short  and  rounded,  and 
in  some  forms  the  feathers  of  the  tail,  which  in  all  are 
hidden  by  their  coverts,  are  soft.  In  bearing  and  gait 
the  birds  Bhow  some  resemblance  to  their  distant  rela- 
tives the  Ratita,  and  Mr.  Bartlett  Bhows  ( /Voe.  ZooL 
Society,  1868,  p.  115,  pi.  xii.)  that  this  is  especially  [ 
seen  in  the  newly-hatched  young.  He  also  notices  the 
still  stronger  Ratite  character,  that  the  male  takes  on 
himself  the  duty  of  incubation.  The  eggs  are  very 
remarkable  objects,  curiously  unlike  those  of  other 
birds ;  and,  as  before  stated  (Birds,  vol.  iii.  p.  671). 
their  shell  looks  as  if  it  were  of  highly-burnished 
metal  or  glazed  porcelain,  presenting  also  various  colors, 
which  seem  to  be  constant  in  the  particular  species, 
from  pale  primrose  to  sage-green  or  light  indigo,  or 
from  chocolate-brown  to  pinkish  orange.  All  who 
have  eaten  it  declare  the  flesh  of  the  Tinamou  to  have 
a  most  delicate  taste,  as  it  has  a  most  inviting  appear- 
ance, the  pectoral  muscles  being  semi-opaque.  Of 
their  habits  not  much  has  been  told.  Darwin  (Journal, 


chap.  iii. )  has  remarked  upon  the  silliness  they  show 
in  allowing  themselves  to  be  taken,  and  this  is  wholly 
iu  accordance  with  what  Prof.  Parker  observes  of  their 
brain  capacity,  and  is  an  additional  testimony  to  their 
low  morphological  rank.    At  least  one  species  of  Tina 
mou  has  bred  not  unfrequently  in  confinement,  and  an 
interesting  account  of  what  would  have  been  a  success 
ful  attempt  by  Mr.  John  Bateman  to  naturalise  this 
species,  Rhvncfiotus  rufescens,  in  England,  at  Bright 
lingsea  in  Essex,  appeared  in  the  The  Field  (23d  Feb  . 
1884,  and  12th  Sept.,  1885).    The  experiment  unfor 
tunately  failed  owing  to  the  destruction  of  the  birds 
by  foxes.  (a.  n.  ) 

TINDAL,  Matthew  (165^1733),  one  of  the  ablest 
and  most  popular  of  the  English  deists,  the  eon  of  a 
clergyman,  was  born  at  Beer  Ferris.  Devonshire,  in 
1656.  He  studied  law  at  Lincoln  College,  Oxford 
where  he  came  under  the  influence  of  the  High 
Churchman  George  Hickes,  dean  of  Worcester ;  and 
in  his  twenty-second  year  he  was  elected  fellow  of  Ali 
Souls  College,  and  held  his  fellowship  till  his  death 
About  1685  he  saw  "  that  upon  his  High  Church  no- 
tions a  separation  from  the  Church  of  Rome  could  not 
be  justified,"  and  accordingly  he  joined  the  latter. 
But,  discerning  the  baselessness  and  absurdity  of 
Rome's  claims,  ne  returned  to  the  Church  of  England 
at  Easter  1688.  In  1694  be  published  an  Essay  of 
Obedience  to  the  Supreme  Powers,  in  which  he  justi- 
fied the  Revolution  against  notions  of  passive  obedience 
and  jut  divinum ;  in  1697  an  Essay  on  the  Power  of 
the  Magistrate  and  the  Right$  of  Mankind  in  Matter* 
of  Religion,  an  able  vindication  of  liberty  of  conscience, 
though  he  allows  no  right  of  toleration  to  "atheists'  , 
and  in  1 698  an  essay  on  The  Lil>erty  of  the  Pros,  a 
vigorous  exposure  of  the  proposal  to  appoint  licensers 
of  the  press  and  a  powerful  plea  for  the  free  discussion 
of  religion.  The  first  of  his  two  larger  works,  The 
Rights  of  the  Christian  Church  associated  against  the 
Romish  and  all  other  priests  who  claim  an  indevety 
dent  power  over  it',  part  i.,  appeared  anonymously  in 
1706  (2d  ed..  1706 ;  3d,  1707  ;  4th,  1709).  The  book 
was  regarded  in  its  day  as  an  extremely  forcible  de- 
fence of  the  Erastian  theory  of  the  supremacy  of  the 
state  over  the  church,  and  at  once  provoked  a  storm 
of  counter-argument  and  abuse  on  the  part  of  those 
who  maintained  the  independent  rights  and  authority 
of  the  church.  The  law  also  was  invoked  against  it, 
and,  after  several  attempts  to  proscribe  the  work  had 
failed,  one  against  the  author,  publisher,  and  printer 
succeeded  on  12th  December,  1707,  and  another  against 
a  bookseller  for  selling  a  copy  the  next  day.  The 
prosecution  did  not  prevent  the  issue  of  a  fourth  edi- 
tion and  gave  the  author  the  opportunity  of  issuing 
A  Defence  of  the  Rights  of  the  Christian  Chnrch,  in 
two  parts  (2d  ed.,  1709).  The  book  continued  to  be 
the  subject  of  denunciation  for  years,  and  Tindal  be- 
lieved he  was  charged  by  Dr.  Gibson,  bishop  of  Lon 
don,  in  a  Pastoral  Letter,  with  having  undermined 
religion  and  promoted  atheism  and  infidelity, —a 
charge  to  which  he  replied  in  an  anonymous  tract,  An 
Address  to  the  Inhabitants  of  London  and  Westmin 
tier,  a  second  and  larger  edition  of  which  appeared  in 
1730.  In  this  tract*  ne  makes  a  valiant  defence  of  the 
deists  and  of  the  use  of  reason  in  religious  matters, 
and  anticipates  here  and  there  his  Christianity  as  Old 
as  the  Creation ;  or  the  Gospel  a  Rejiublication  of  the 
Religion  of  Nature,  London,  1730  (2d  ed.,  1731  ;  3d. 
1732  ;  4th,  1733),  which  was  regarded  by  friends  and 
foes  alike  as  the  "Bible"  of  deism.  It  was  really 
only  the  first  part  of  the  whole  work,  and  the  second, 
though  written  and  entrusted  in  manuscript  to  a  friend, 
never  saw  the  light.  It  was  said  that  Dr.  Gibson  pre 
vented  its  publication.  The  first  part  made  a  great 
noise,  and  the  answers  to  it  were  numerous,  the  most 
able  being  by  Dr.  James  Foster  (1730),  Dr.  John  Cony 


1  Herr  von  Nathuslut  hu  described  its  mlr 
{Journ  fur  wusoucA  Zodoqit,  1S71,  pp.  S30-356). 


5  A  Second  Addrtu  to  tht  Inhabitants,  etc .  with 
the  critics  of  that  book,  bears  the  same  date, 
of  the  works  It  refer*  to  appeared  in  1731. 
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bcare  (1732).  Dr.  John  Leland  (1733).  and  Bishop 
Butler  (1736).  It  was  translated  into  German  by  J. 
Loreuz  Schmidt  (1741),  and  from  it  dates  the_ influence 
of  English  deism  on  German  theology.  It  is  by  this 
book  that  Tindal  is  now  chiefly  remembered  ;  but  he 
bad  probably  adopted  substantially  the  principles  it 
expounds  before  he  wrote  his  essay  of  1 697.  He  ob- 
jected to  be  called  a  simple  deist,  and  claimed  the 
name  of  "Christian  deist,"  as  he  held  that  true 
Christianity  is  identical  with  the  eternal  religion  of 
He  died  at  Oxford  on  16th  August,  1733. 


The  religious  system  expounded  in  Tindal's  Chrittianity 
m  Old  at  the  Creation,  unlike  the  earlier  system  of  Lord 
Herbert  of  Cherbury,  was  based  on  the  empirical  principles 
of  Locke's  philosophy.  It  assumed  the  traditional  deistic 
antitheses  of  external  and  internal,  positive  and  natural, 
revelations  and  religions,  and  perpetuated  at  the  same  time 
the  prevalent  misconceptions  as  to  the  nature  of  religion 
and  revelation.  The  system  was,  moreover,  worked  out  by 
the  purely  a  priori  method,  with  all  but  a  total  disregard  of 
the  facts  of  religious  history.  It  starts  from  the  tremen- 
dous assumptions  that  true  religion  must,  both  from  the 
nature  of  God  and  the  nature  of  things,  be  eternal,  universal, 
simple,  and  perfect;  it  maintains  that  this  religion  can  con- 
sist of  nothing  but  the  simple  aud  universal  duties  towards 
God  and  man,  the  first  consisting  in  the  fulfilment  of  the 
second,— in  other  words,  the  practice  of  morality.  The 
author's  moral  system  is  somewhat  confused  and  incon- 
sistent, bnt  is  essentially  utilitarian.  From  such  princi- 
ples it  follows  necessarily  that  the  true  revealed  religion 
can  be  nothing  more  nor  less  than  a  republication  or  the 
religion  of  nature  or  reason,  and  that,  if  Christianity  is  the 
perfect  religion,  it  can  only  be  that  republication,  and  must 
be  ai  old  as  the  creation.  The  special  mission  of  Chris- 
tianity, therefore,  was  simply  to  deliver  men  from  the 
Miperstition  which  had  in  course  of  time  got  mixed  up 
with  the  religion  of  nature.  True  Christianity  conse- 
aust  be  a  perfectly  "  reasonable  service  ■ ;  arbitrary 
i  no  true  part  of  it;  revelation 
and  reason  can  never  disagree  j  reason  must  be  supreme, 
and  the  Scriptures  as  well  aa  all  religious  doctrines  must 
submit  to  its  testa;  and  only  such  writings  can  bo  regarded 
as  Diviue  Scripture  which  tend  to  the  honor  of  God  and  the 
I  of  man.  Thus  tested,  much  in  the  Old  and  the  New 
be  rejected  as  defective  in  morality  or 
i  in  fact  and  principle.  The  strength  of  Tindal's 
position  was  the  underlying  conviction  of  the  essential 
harmony  between  man's  religious  and  rational  nature,  and 
consequently  of  the  rationality  of  Christianity.  Its  weak- 
ness was  that,  like  the  whole  religious  philosophy  of  the 
time,  it  was  founded  on  a  total  misconception  of  the  nature 
of  revelation,  and  on  as  complete  a  disre- 
tte  of  man's  religious  development.  Weak 
i  ably  exposed  by  Foster,  Conybeare,  Butler, 
and  others;  but  its  radical  errors  needed  for  their  complete 
the  higher  conceptions  of  religion  and  religious 


history  which  were  originated  by  Leasing,  Schleiermacher, 
»nd  Hegel. 

S»a  Uland,  View  of  the  Principal  DeiMical  Writert  (London, 
Ma);  Lechler,  Getcklchle  de*  Engiuchen  Deitmut  (Stuttgart,  1841) ; 
Theological  Review,  November,  1864 ;  Hunt,  ReUgiout  Thought  in 
Pu.jtowi  from  the  Reformation  to  the  End  »</  La*  Century  (London. 
UTO-7J) :  Leslie  Stephen.  WHory  of  Engtuh  Thought  in  the  Eighteenth 
[Jwhwy  (London,  1876-SO) ;  A.  8.  Fanar,  Bampton  Lecture  (1862), 
lectlv. 

TINGHAE.  SeeCirusAN. 

TINNE,  Alexandrine  (1839-1869),  African 
traveller,  born  at  the  Hague  on  17th  October,  1839, 
was  the  daughter  of  an  English  merchant  and  his  wife. 
Baroness  ran  Steengracht-fJapellen.  Her  father  died 
when  she  was  five  years  old,  leaving  her  the  richest 
heiress  in  the  Netherlands.  After  travelling  in  Norway, 
Italy,  and  the  East,  and  visiting  Egypt,  when  she 
trended  the  Nile  to  near  the  equator,  Mademoiselle 
Tinne"  left  Europe  again  in  1861  for  a  prolonged  so- 
journ in  the  Nile  regions.  Accompanied  by  her 
mother  and  her  aunt,  she  set  out  from  Cairo  on  9th 
January,  1862.  After  a  short  stay  at  Khartoum,  the 
party  ascended  the  White  Nile  as  far  as  Gondokoro 
and  explored  a  part  of  the  Sobat,  returning  to  Khar- 
toum in  November.  Baron  von  Heuglin  and  Dr. 
Steudner  having  meantime  joined  the  ladies  at  Khar- 
toum, the  whole  party  set  out  in  February,  1863,  to  ex- 
plow  the  Bahr-el-Ghaial.    The  limit  of  navigation  at 


the  Bahr-el-Homr  was  reached  on  10th  March.  From 
Lake  Rek  a  journey  was  made  overland,  across  the 
Bahr  Jur  and  southwest  by  the  Bahr  Kosango,  to 
Jebel  Kosango,  on  the  borders  of  the  Niam-Niam 
country-  During  the  journey  all  the  travellers  suf- 
fered severely,  Steudner  died  in  April  and  Madame 
Tinn6  in  June,  and  after  many  fatigues  and  dangers 
the  remainder  of  the  party  reached  Khartoum  in  July, 
1864.  Mademoiselle  Tmne  returned  to  Cairo  by 
Berber  and  Suakim.  The  geographical  and  scientific 
results  of  the  expedition,  largely  into  a  new  country, 
were  highly  important,  as  will  be  seen  in  Heuglin's 
narrative  in  Petermann't  Mittheilungen  (Erg.-hft,  Nov. 
15,  1865),  and  in  his  own  TraveU  in  the  Region  of  the 
White  Nile  (1869).  At  Cairo  Mademoiselle  Tinne 
lived  in  somewhat  Oriental  style  during  the  next  four 
vears,  visiting  Algeria,  Tunis,  and  other  parts  of  the 
Mediterranean.  In  January,  1869,  she  started  from 
Tripoli*  with  a  caravan,  intending  to  proceed  to  Lake 
Tchad,  and  thence  by  Wadai,  Darfur,  and  Kordofan 
to  the  Upper  Nile.  In  July,  however,  on  the  route 
from  Murzuk  to  Rhat,  she  was  murdered  by  her 
escort. 

Besides  the  references  already  given,  see  John  A.  Tinners 
Geographical  Note*  of  an  Expedition  in  Central  Africa  by  three 
Dutch  Ladiei,  Liverpool,  1864. 

TINNEVELLI.  or  Tinavelly,  a  district  of  British 
India  in  the  Madras  presidency,  lying  between  8°  9' 
and  9°  56'  N.  lat.  and  77°  16'  and  78°  27'  E.  long.  It 
has  an  area  of  5381  square  miles,  and  a  coast-line  of 
nearly  100  miles.  Madura  district  bounds  it  on  the 
N.  and  N.E,  on  the  S.  and  8.E.  the  Gulf  of  Mannar, 
and  on  the  W.  the  southern  Ghats.  Tinnevelli  is  a 
large  plain,  with  an  average  elevation  of  200  feet, 
sloping  to  the  east  with  slight  undulations.  Along  the 
western  boundary  the  mountains  rise  to  4000  feet ;  but 
they  send  out  no  spurs  into  the  district,  nor  are  there 
any  isolated  hills.  The  district  is  watered  by  nu- 
merous short  streams,  the  principal  being  the  Tambra- 
parnl  (length  80  miles).  In  the  north  the  scenery  is 
unattractive  and  the  soil  poor ;  in  the  south  red  sandy 
soil  prevails,  in  which  little  save  the  Palmyra  palm 
will  grow.  But  along  the  banks  of  the  rivers  arc  rice- 
fields  and  a  variety  of  trees  and  crops.  Many  shoals 
occur  near  the  shore,  and  in  the  northeast  numerous 
[rocks  and  reefs.  The  hills  which  divide  Tinnevelli 
from  Travancore  are  chiefly  granite  and  gneiss ;  and 
along  the  coast  stretches  the  broad  belt  of  alluvium 
common  to  the  whole  east  coast  of  India,  and  in  it  are 
many  salt  marshes,  divided  by  sand-dunes  from  the 
sea.  Several  veins  of  calc  spar  cross  the  district  from 
east  to  west,  and  the  beds  of  all  the  rivers  are  more 
or  less  encrusted  with  a  deposit  of  lime.  The  district 
contains  many  ancient  and  magnificent  buildings  ;  but 
the  most  interesting  antiquities  are  the  large  sepulchral 
earthen  urns  of  prehistoric  races  which  have  been 
found  at  several  places,  especially  along  the  course  of 
the  T&mbrapanf,  and  which  contain  bones,  pottery  of 
all  sorts,  beads  and  bronze  ornaments,  iron  weapons, 
implements,  etc.  As  the  seat  of  Dravidian  civilization 
Tinnevelli  possesses  more  antiquarian  interest  than 
any  other  part  of  Madras.  The  climate  is  very  hot 
and  dry  except  at  the  season  of  the  monsoons  ;  the 
average  annual  rainfall  throughout  the  district  is  less 
than  25  inches.  Tinnevelli  possesses  several  roads, 
but  no  canals.  The  South  Indian  Railway  enters  the 
district  five  miles  north  of  Virudupatti  and  runs  to 
Tuticorin  (77  miles)  ;  a  branch  line  (18  miles)  connects 
this  last  town  with  Tinnevelli. 

In  1881  the  population  numbered  1,699,747  (males  825,887, 
females  873,860),  of  whom  1,468,977  were  Hindus,  89,767 
Mohammedans,  and  140,946  Christians.  Tinnevelli  has 
twelve  towns  with  over  10,000  inhabitants  each,  via., 
Tinnevelli  (see  below);  Srivilliputur,  18,256;  Palam- 
cotta,  17,964;  Tuticorin,  16,281;  Kulase  Kharanatuam, 
14,972;  Sivagiri,  13.632;  VJravanallur,  12,318  ;  Rajapalayam, 
12,021;  Tenkasi,  11,987;  Kayalpatnam,  11,806;  Kallada- 
karchi,  10,936 ;  and  Sivakasi,  10,833.   Out  of  the  total  area 
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of  5381  square  miles  1403  are  uucultivable  waste.  In 
1885-86  cereals,  chiefly  rice  aud  spiked  millet,  or  kambu, 
the  staple  food  of  the  district,  occupied  842,741  acres,  pulses 
192,341.  oil  seeds  78,127,  and  cotton  206,717.  The  total  area 
•f  forest  is  roughly  estimated  at  1500  square  miles.  Tuti- 
oorin  is  the  only  port  of  any  importance.  The  chief  ex- 
ports are  cotton,  coffee,  jaggery,  chillies,  etc.  i  sheep,  horses, 
cattle,  and  poultry  are  also  sent  to  Ceylon.  There  is  a  con- 
siderable inland  trade  with  Travancore.  The  pearl  fishery 
on  the  coast  is  now  unimportant.  Coastal  navigation  is 
dangerous.  In  1885-88  the  total  revenue  of  the  district 
was  £365,744  [$1,777,515.84],  of  which  the  land-tax  yielded 
£305,850  [$1,486,431]. 

The  early  history  of  Tinnevelli  is  mixed  up  with  that 
of  Madura  and  Travancore.  Down  to  1781  it  is  a  confused 
tale  of  anarchy  and  bloodshed.  In  that  year  the  nawab  of 
Arcot  assigned  the  revenues  to  the  East  India  Company, 
whose  officers  then  undertook  the  internal  administration 
of  affairs.  Several  risings  subsequently  took  place,  and  in 
1801  the  whole  Carnatic,  including  TinneveUi,  was  ceded  to 
the  British.  Tinnevelli  is  now  the  most  Christian  district 
of  all  India,  both  Roman  Catholic  and  Protestant. 

TINNEVELLI,  chief  and  largest  town  of  the  above 
district,  is  situated  H  miles  from  the  left  bank  of  the 
Tarnbraparnf  in  80°  43'  47"  N.  lat.  and  77°  43'  49" 
E.  long.  The  town  was  rebuilt  about  1560  by  Vis- 
variathn,  the  founder  of  the  Nayakkan  dynasty  of 
Madura,  who  erected  many  temples,  etc.,  among  them 
the  great  Siva  temple.  Tinnevelli  is  an  active  centre 
of  Protestant  missions  in  South  India.  In  1881  the 
population  was  23,221  (10,963  males  and  12,258  fe- 
males). 

TINTORETTO.    See  Robosti. 

TIPPERAH,  a  district  of  British  India,  in  the 
Chittagong  division  of  the  lieutenant-governorship  of 
Bengal,  situated  between  23°  (/  and  24°  16'  N.  lat. 
and  90°  36'  and  91°  39'  E.  long.,  with  an  area  of  2491 
square  miles.    It  is  bounded  on  the  N.  by  Maimansinh 
and  Sylhet,  on  the  S.  by  NoakdH,  on  the  W.  by  the 
river  Meghna,  separating  it  from  Maimansinh,  Dacca, 
and  Bakarganj,  and  on  the  E.  by  the  state  of  Hill 
Tipperah.    The  district  presents  a  continuous  flat  and 
open  surface,  with  the  exception  of  the  isolated  Lalwai 
range  (100  feet),  and  is  for  the  most  part  laid  out  in 
well  cultivated  fields,  intersected  in  all  directions  by 
rivers  and  khal*  (creeks),  which  are  partially  affected  ! 
by  the  tides.    In  the  lowlands  the  soil  is  uniformly 
light  and  sandy ;  but  in  the  higher  parts  a  deep  • 
alluvial  soil  alternates  with  bands  of  clay  and  sand.  ' 
The  principal  rivers  are  the  Meghna,  which  is  navi- 
gable  throughout  the  year  for  boats  of  4  tons  burden, 1 
and  the  Gumti,  D&katia,  and  Tit&s,  which  are  also 
navigable  for  craft  of  4  tons  for  a  considerable  por-  j 
tion  of  their  course.    There  are  many  marshes  or 
bhils.    The  principal  road  is  the  grand  trunk  (63 
miles),  which  traverses  the  district  from  east  to  west. ! 
The  wild  animals  include  elephants,  tigers,  leopards, 
wild  boars,  jackals,  and  buffaloes.   The  climate  is 
mild,  agreeable,  and  healthy. 

The  population  of  the  district  in  1881  was  1,519,338  (males 
770,893,  females  748,445);  of  these  Hindus  numbered 
51 1 ,025,  Mohammedans  1,007,740,  and  Christians  199.  There 
are  only  two  towns  with  more  than  10,000  inhabitants 
each  via.,  Comlllah  (13,372)  and  Br*hmanha>ia  (17,438). 
Comillah  is  the  chief  town  of  the  district  and  is  situated 
on  the  south  bank  of  the  Gumti,  in  23°  28'  N.  lat.  and  91° 
14'  E.  long.  Rice  is  the  staple  crop  of  the  district ;  wheat 
and  barley,  Indian  corn  and  millet,  pease,  gram,  and  several 
other  pulses  are  also  cultivated,  as  well  as  betel-leaf  and 
betel-nut,  sugar-cane,  tobacco,  etc.  The  chief  exports  are 
rice,  jute,  and  betel-nuts;  and  the  principal  imports,  sugar, 
timber,  cotton  goods,  cocoa-nut  oil,  bamboos,  spices,  salt, 
tobacco,  etc.  In  1885-86  the  net  revenue  of  the  district 
amounted  to  £181,481  ($881,997.66),  the  land-tax  contribut- 
ing £102,866  ($499,928.76).  Tipperah  came  under  the  East 
India  Company  in  1765;  but  more  than  a  fifth  of  its  present 
area  was  under  the  immediate  rule  of  the  raja  of  Hill 
Tipperah,  who  paid  a  tribute  of  ivory  and  elephant*.  At 
that  time  Tipperah  formed  part  of  Jalalpur ;  but  in  I  it 
wan  «e  pa  rated,  and  since  then  great  changes  have  been  made 
in  its  boundaries.  With  the  exception  of  a  serious  raid  in 
1860  by  the  Kukis  or  Luahiis,  nothing  has  disturbed  the 
peace  of  the  district. 


TIPPERARY,  an  inland  county  of  Ireland,  in  the 
province  of  Munster,  is  bounded  N.W.  by  Galway, 
N.E.  by  King's  county,  E.  by  Queen's  county  and 
Kilkenny,  S.  by  Waterford,  and  W.  by  Cork,  Limerick, 
Clare,  and  Galway.  Its  greatest  length  north  to  sooth, 
from  the  confluence  of  the  Little  Brosna  and  the 
Shannon  to  the  Knockmealdown  Mountains  is  70 
miles,  and  its  greatest  breadth  west  and  east  40.  The 
area  is  1,061,731  acres,  or  about  1659  square  : 

The  surface  is  extremely  varied  and 
The  Knockmealdown  Mountains  on  the  sou 
(2609  feet)  are  principally  of  clay  slate  formation. 
To  the  north  of  this  range  are  the  picturesque  Galtees, 
composed  of  Silurian  strata  overlaid  by  Ola  Red  Sand- 
stone (Galtymore  3015  feet).  To  the  east  bordering  Kil- 
kenny, are  the  Slieveardagh  Hills  composed  of  coal- 
stone  shales  and  sandstones,  and  near  Tcmplemore 
the  Devil's  Bit  Mountains,  with  a  curious  gap  on  the 
summit.  In  the  northwest  there  is  a  Silurian  and 
sandstone  group  (Keeper  Hill  2265  feet).  The  greater 
part  of  the  county  is  a  gently  undulating  plain,  belong- 
ing to  the  centra]  Carboniferous  limestone  plain  of 
Ireland.  From  the  rich  level  country  the  rock  of 
Cashel,  also  composed  of  limestone,  rises  with  great 
boldness  and  abruptness.  Tipperary  has  only  one 
river,  the  Suir,  which  has  its  source  in  the  Devil's  Bit 
Mountains,  and  flows  southwards  by  Tern  pie  more, 
Thurlcs,  Cahar,  and  Clonmel.  The  Nore,  which  also 
rises  in  the  Devil's  Bit  Mountains,  soon  passes  into 
Queen's  county,  and  the  Shannon  forms  part  of  the 
western  border.  A  spur  of  the  Leinster  coal-field, 
the  most  important  in  Ireland,  runs  into  Tipperary, 
extending  to  Cashel,  a  distance  of  20  miles  with  an 
average  breadth  of  5  miles.  All  the  measures  are 
represented.  The  productive  portion  of  the  field  is  at 
Killenaule.  It  consists  of  a  narrow  trough  ranging 
in  a  northeast  direction,the  beds  dipping  towards  the 
axis  at  a  high  angle.  The  coal  is  anthracite  and  the 
seams  are  thin,  the  workable  portion  being  of  limited 
extent.  In  the  lower  measures  are  marine  fossils,  and 
plant  impressions  are  numerous.  Copper  is  obtain- 
able at  Lackamore  and  at  Hollyford  near  Thurles,  but 
only  in  small  quantitiea  There  is  a  vein  of  lead  at 
Shallee,  and  zinc  has  recently  been  dug  in  considerable 
quantities  at  Silvcrmines  on  the  north  side  of  the 
Keeper  Mountains.  Manganese,  malachite,  galena, 
and  barytcs  are  also  obtainable  There  are  slate  quar- 
ries at  Killaloe.  Between  Caher  and  Clonmel  are 
extensive  deposits  of  fine  pipe-clay.  The  Mitchels- 
town  stalactite  caverns,  discovered  accidentally  in  1833, 
attract  a  large  number  of  visitors. 

Agriculture. — Ti  pperary  ranks  among  the  best  agricultu  raj 
districts  of  Ireland.  The  subsoil  in  the  lower  grounds  is 
limestone,  which  is  overlaid  by  a  rich  calcareous  loam, 
capable  of  yielding  the  finest  crops.  The  centre  of  the 
county  is  occupied  by  the  Golden  Vale,  the  most  fertile 
district  in  Ireland,  which  stretches  from  Cashel  to  the  town 
of  Limerick.  On  the  higher  districts  the  soil  is  light  and 
thin,  partaking  much  of  the  character  of  the  clay  slate  and 
sands  on  which  it  resta  Detached  portions  of  the  Bog  of 
Allen  encroach  on  the  northeastern  parts  of  the  county. 
The  total  number  of  holdings  in  1885  was  23,763  of  which 
14.3(39  were  under  30  acres  in  extent,— 4841  between  15  and 
30  acres,  4444  between  6  and  15,  2861  between  1  aad  5,  and 
2223  leas  than  1  acre.  Of  the  total  area  24  8  per  cent,  was 
under  crops,  including  meadow  and  clover,  57.9  under  grass, 
.1  fallow,  2.5  plantations,  4.9  bog  and  marsh,  6.4  bam«n 
mountain  land,  and  3.4  water,  roads,  fence*,  etc.  The  area 
nnder  corn  crops  decreased  from  85,883  acres  in  1976  to 
73,753  in  1885.  the  decrease  having  taken  place  since  1382, 
the  areas  in  the  previous  years  having  been  remarkably 
uniform.  The  area  under  wheat  decreased  from  i.;.4-M 
acres  in  1882  to  5474  in  1885,  and  that  of  oats  from  57.332 
to  50,198.  But  the  area  under  barley,  for  which  distillation 
causes  a  steady  demand,  rose  from  13,561  acres  in  1876  to 
17,998  in  1885.  The  area  under  green  crops  manifests  ai«o 
a  tendency  to  decrease  ;  the  total  area  in  1885  was 
acres,  33,042  being  under  potatoes,  19,196  turnips,  2096 
mangolds  and  beetroot,  and  4499  other  green  crops.  The 
arca  under  meadow  and  clover  has  been  steadily  increas- 
ing, being  114,149  in  1876  and  127.478  in  1885.  The  total 
number  of  horses  In  1885  was  27,365,  of  which  17,173  wen 
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used  for  agriculture ;  the  cnmW of  cattle  254,488,  of  which 
80,506  were  milch  cows,  the  manufacture  of  butter  occupying 
considerable  attention  ;  of  sheep  i*ut.?!i»,  pigs  80.475,  goats 
13,011,  and  poultry  681,239.  According  to  toe  latest  land- 
owners' Ax um  f  is'?r»  .  the  county  was  divided  among  2372 
proprietor!  owning  1,042,457  acres  of  an  annual  value  of 
1676.883  ($3,2H8,ti79.3M),  the  average  value  of  the  land 
being  nearly  13a.  ($3.16)  per  acre.  The  following  possessed 
upwards  of  10,000  acres  each :  Viscount  Lis  mo  re,  34,945 ; 
Lord  Dunalley,  21,081 ;  U.  K.  S.  M.  Dawson,  19,093 ;  Lady 
Mxricaret  Charteris,  1(!,617 ;  Marquis  of  Ormonde,  15,765  ; 
Tweount  Uawarden,  15,278;  N.  Buckley,  13,260;  earl  of 
Cloomel,  11,098 ;  and  A.  Moore,  10,200. 

Jt U^^pTtion^o! ISe^nhabftanto  is™  n'iefl^i 
There  are  a  considerable  number  of  meal  and  flour  mills. 

Bmilv**%.— The  county  is  remarkably  well  supplied  with 
railwtys.  A  branch  of  the  Great  Southern  and  Western 
runs  from  Roscrea  to  Nenagh,  where  it  joins  a  branch  of  the 
Limerick  and  Waterford,  which  in  its  progress  southeast- 
ward! from  Limerick  crosses  the  southern  corner  of  the 
county  by  Limerick  Junction,  Tipperary.  Caber,  and  Clou- 
■tel.  The  main  line  of  the  Great  Southern  and  Western  to 
Cork  and  Killarney  crosses  the  centre  of  the  county  by 
Trmplcmore,  Thurles,  and  Limerick  Junction.  A  branch 
of  toe  Limerick  and  Waterford  connects  Thurles  with 
Qbum), 

AdniwMratio*  and  Population. — Tipperary  is  divided  into 
a  north  and  south  riding,  each  consisting  of  six  baronies. 
For  parliamentary  purposes  it  is  separated  into  four  divis- 
ions—East,  Mid,  North,  and  South — each  returning  one 
member.  It  contains  193  parishes  and  3253  town  lands. 
It  is  iu  the  Lei  aster  circuit.  Assises  for  the  north  riding 
are  held  in  Nenagh  and  for  the  south  riding  iu  Cloniuel. 
Quarter  sessions  are  held  at  Qashel,  Clonrael,  Nenagh, 
KuMTta,  Thurles,  and  Tipperary.  There  are  twenty-four 
petty  sessions  districts  and  parts  of  six  others.  The  county 
it  within  the  Cork  military  district-  Ecclesiastically  it 
i  to  the  dioceses  of  Cashel,  Km  I  y,  Killaloe,  aud  Lis- 
8ince  1841  the  population  has  decreased  more  than 


ou*  half.  From  435,553  in  that  year  it  fell  to  216,718  in 
1*71  and  to  199,612  in  1881.   The  following  towns  in  1881 


over  4000  inhabitants  each,  via.,  Clonmel  (partly 
Waterford  I,  9325;  Tipperary,  7274;  Carrick-on-Suir 
partly  in  Waterford ),  6583  ;  Nenagh,  5422;  and  Thurles, 
485a  The  number  of  persons  who  could  read  and  write  was 
115,185,  who  could  read  only,  24,386  ;  the  remainder- 60,041 
—were  unable  to  read  or  write.  There  were  248  persons 
who  spoke  Irish  only  and  23,558  able  to  speak  Irish  as  well 
as  English. 

Hiitory  and  AntupiitUt.— Anciently  Tipperary  was  in- 
slnded  in  the  territory  of  the  Tuatha  I  v  Dananu,  and 
afterwards  probably  of  the  clan  of  Degaid.  Henry  II., 
wbo  landed  at  Waterford  in  October,  1172,  received  at 
Cashel  the  homage  of  Donald  O'Brien,  king  of  Thomond. 
It  was  made  a  county  by  King  John  in  1210;  in  1328  Edward 
III.  made  it  a  connty  palatine  in  favor  of  the  earl  of  Or- 
ajonde;  and,  though  the  king  shortly  afterwards  resumed 
kis  regal  prerogative,  the  county  was  regranted  in  1337. 
In  1372  the  grant  was  confirmed  to  James,  second  earl  of 
Ormonde,  the  lands  belonging  to  the  church  retaining, 
ver,  a  separate  jurisdiction, — a  division  which  con- 
till  the  Restoration.  In  1617  James  I.  took  the  county 
tine  into  his  own  hands.  It  was,  however,  restored  in 
to  James,  twelfth  earl  and  first  duke,  whose  regalities 
i  further  made  to  include  the  portiona  of  the  county 


formerly 


duke,  in 
i  are  two 


ml  jurisdiction. 
1715  the  jurisd 


the  jurisdiction  reverted  to 


-one  at  Roscrea  and  the  other  on  the  rock  of  Cashel,  Of 
the  old  castles  there  are  few  important  examples.  That 
•nilt  by  the  first  earl  of  Ormonde  at  Thurles  has  now  dis- 
appeared. On  the  rock  of  Cashel  there  are  a  massive  guard 
tower  and  some  remains  of  the  ancient  wall.  The  strong- 
hold of  Oaher,  now  occupied  as  a  barrack,  is  still  in  good 
preservation.  At  Roscrea  one  of  the  towers  of  the  castle 
built  by  King  John  still  remains,  and  the  stronghold  of  the 
Ormondes,  erected  in  the  reign  of  Henry  VIII.,  forms  the 
depot  attached  to  the  barracks.  The  ecclesiastical  ruins  on 
the  rock  of  Cashel  are  among  the  most  remarkable  in  Ire- 
land. They  consist  of  a  cathedral  in  the  Pointed  style  of 
the  13th  century,  partly  destroyed  by  fire  in  1495 ;  a  oni- 
ons Saxon  chapel,  ascribed  to  Cnrmac  MacCullinan,  arch- 
bishop of  Cashel  (b.  831) ;  the  bishop's  palace  ;  the  "  vicar's 
choral -bouse," — all  on  the  summit  of  the  rock;  and  Here 
abbey  at  its  foot,  founded  for  Benedictines  in  1272.  The 
abbey  of  Holy  Cross  was  founded  in  1182  for  Cistercian 
monks,  and  is  one  of  the  finest  monastic  ruins  in  Ireland. 
Tlie  relic  of  the  true  cross,  from  which  the  abbey  takes  its 
,  is  in  possession  of  the  Catholic  hierarchy  of  the  dia- 
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trirt.  The  other  principal  ecclesiastical  ruins  are  the  pri- 
ory of  A  thasael,  founded  for  Augustinian  monks  about 
1200;  Fethard  abbey,  founded  in  the  14th  century,  now 
used  as  a  chapel ;  the  gable  and  porch  of  the  abbey  of  Ros- 
crea, founded  by  St.  Cronan  In  the  7th  century ;  and  a  por- 
tion of  the  Franciscan  friary  founded  in  the  same  town  in 
1480. 

TIPPERARY,  a  market  town  in  the  above  county, 
is  beautifully  situated  near  the  base  of  the  Slieve-na- 
muck  or  Tipperary  Hills,  a  branch  of  the  Galtee  range, 
on  the  Waterford  and  Limerick  Railway,  3  miles 
southeast  of  Limerick  Junction  and  110  southwest  ef 
Dublin.  It  contains  a  handsome  Protestant  church,  a 
Catholic  chapel,  an  endowed  grammar-school,  a  town- 
hall,  and  a  new  corn  and  butter  market.  Owing  to 
its  situation  in  the  centre  of  a  fine  agricultural  dis- 
trict, it  enjoys  considerable  prosperity,  and  its  butter 
market  ranks  next  to  that  of  Cork.  The  town  is  of 
great  antiquity,  but  first  acquired  importance  by  the 
erection  of  a  castle  by  King  John,  of  which  there  are 
now  no  remains.  A  monastery  founded  for  Augustin- 
ianB  by  Henry  III.,  which  has  also  disappeared,  gave 
a  second  impulse  to  its  growth.  Formerly  it  was  a 
corporation  trom  a  grant  made  in  1310  by  Edward  II. , 
but  is  now  governed  by  commissioners  under  provision 
of  the  Town  Improvement  Act  of  1854.  The  popula- 
tion in  1871  was  6638,  and  in  1881  it  was  7274. 

TIPTOO  SAHIB  (1749-1799),  sultan  of  Mysore, 
was  the  son  of  Hyper  Am  {g.v. ),  and  was  born  in 
1  "49.  He  received  a  careful  Mohammedan  education, 
and  was  instructed  in  military  tactics  by  the  French 
officers  in  the  employment  of  nis  father.  In  1767  in 
the  invasion  of  the  Carnatic  he  commanded  a  corps 
of  cavalry,  and  he  subsequently  distinguished  himself 
in  the  Mahratta  War  of  1 775-79.  On  the  outbreak 
of  the  first  Mysore  War  in  1780  he  was  put  at  the 
head  of  a  large  body  of  troops,  with  which  he  achieved 
several  successes;  in  particular  he  entirely  defeated 
Brathwaite  on  the  banks  of  the  Colerun  in  February. 
1782.  He  succeeded  his  father  in  December,  1782, 
and  in  1784  concluded  a  treaty  of  peace  with  the 
Knglish.  In  the  same  year  he  assumed  the  title  of 
sultan.  In  1787-88  he  subjugated  the  Nairs  of  Mala- 
bar, and  in  1789  provoker!  English  invasion  by  rav- 
aging the  territories  of  the  rajah  of  Travancore. 
When  the  English  entered  Mysore  in  1790,  he  retali- 
ated by  a  counter  invasion,  but  he  was  ultimately  com- 
pelled by  Cornwallis 's  victory  at  Ankers,  near  Seringa- 
patam,  to  purchase  peace  by  the  cession  of  the  half 
of  his  dominions  (I6th  March,  1792).  The  English 
having  deemed  it  necessary  to  renew  hostilities  in 
March.  1799,  he  was  in  less  than  two  months  shut  np> 
in  Seringapatam  and  accidentally  killed  during  the 
siege  (4th  May,  1799.)  See  India,  voL  xii.  pp. 
842-3. 

TIPTON,  a  town  of  England,  in  Staffordshire,  is 
situated  in  the  valley  of  the  Stour,  on  the  London 
and  North-Western  Railway,  4J  miles  southeast  of 
Wolverhampton  and  121  northwest  of  London.  It  ie 
built  in  a  somewhat  scattered  and  irregular  manner, 
with  coal-pits  and  iron  and  other  works  interspersed. 
Branches  of  the  Birmingham  Canal  supply  it  with 
water  communication.  It  depends  chiefly  on  its  iron 
manufactures,  especially  of  a  heavy  kind,  and  has 
numerous  large  furnaces  and  rolling-mills.  Its  princi- 
pal goods  are  rails,  engine-boilers,  tubes,  fenders,  and 
nre-irons  It  also  possesses  works  for  making  iron 
bridges  and  stations,  cement-works,  brick-workB,  and 
makings.  There  arc  no  public  buildings  of  impor- 
tance. Tipton  has  six  churches.  The  parish  church 
is  of  very  ancient  date,  and  its  registers  go  back  to  the 
year  1513.  Formerly  the  town  was  sometimes  called 
Tibbington.  It  is  under  the  government  of  a  local 
board  formed  in  1866.  The  population  of  the  urban 
sanitary  district  (area,  2697  acres)  in  1871  was  29,445, 
and  in  1881  it  was  30,013. 

TIRABOSCHI,  Gibolamo  (1731-1794),  the  first 
historian  of  Italian  literature,  was  born  at  Bergamo 
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on  18th  December,  1731.  He  studied  at  the  Jesuit! 
college  at  Monza,  entered  the  order,  and  was  ap- 
pointed in  1755  professor  of  eloquence  in  the  univer- 
sity of  Milan.  Here  he  produced  (1766-68)  Vetera  \ 
Humiliatorvm  Monumenta  (3  vols.),  a  history  of  the 
extinct  order  of  the  Umiliati,  which  gave  him  at  once 
a  distinguished  place  in  literature.  Nominated  in 
1770  librarian  to  Francis  III  ,  duke  of  Modena,  he 
turned  to  account  the  copious  materials  there  accu- 
mulated for  the  composition  of  his  Storia  della  Letter- 
atura  Italiana,  This  vast  work,  in  which  the  progress 
of  Italian  literature  from  the  time  of  the  Etruscans  to 
the  end  of  the  17th  century  is  traced  in  detail,  occu- 
pied eleven  assiduous  years,  1771-82,  and  the  thirteen 
quarto  volumes  embodying  it  appeared  successively  at 
Modena  during  that  period.  A  second  enlarged  edition 
(16  vols.)  was  issued  from  1787  to  1794,  and  was  suc- 
ceeded by  many  others,  besides  abridgments  in  Ger- 
man, French,  and  English.  Tiraboschi  died  at  Modena 
on  3d  June,  1794,  leaving  a  high  reputation  for  virtue, 
learning,  and  piety. 

Tiraboschi  wrote  beside*  BMioteea  Moderate  («  vol*,,  1781- 
86)  j  Notisie  M  Pittori,  Scuitori,  lueuori,  ed  Arthitetti  Modem*, 
(1796);  UemorU  fUoricke  Modemen  (5  vols.  1793-94);  and 
many  minor  works.  He  edited  the  Suovo  Gionude  dei  Let- 
tera*id'/<aKail773-90>,and  left  materials  for  a  work  of 
great  research  entitled  DuAonario  Topograjlco-Storico  degli 
Stati  EMtrnri  (2  vols.  4to.  Modena,  ' 


TIRESIAS,  a  famous  Theban  seer  of  Greek  legend, 
'as  a  sun  of  Everes  and  Chariclo,  and  a  descendant 
of  Udseus,  one  of  the  men  who  had  sprung  up  from 
the  serpent's  teeth  sown  by  Cadmus.  He  was  blind,  for 
which  various  causes  were  alleged.  Some  said  that  the 
gods  had  blinded  him  because  he  had  revealed  to  men 
what  they  ought  not  to  know.  Others  said  that 
Athene  (or  Artemis)  blinded  him  because  he  had  seen 
her  naked ;  when  his  mother  prayed  Athene  to  restore 
his  Bight,  the  goddess  instead  purged  his  cars  so  that 
he  could  understand  the  speech  of  birds  and  gave  him 
a  staff  wherewith  to  guide  his  steps.  Another  story 
was  that  on  Mount  Cyllene  (or  on  Cythjerum)  he  saw 
two  snakes  coupling  ;  he  killed  the  female  and  became 
himself  a  woman.  Seven  years  afterwards  he  saw  the 
same  sight,  and  killing  the  male  became  himself  a 
man  again.  When  Zeus  and  Hera  disputed  whether 
more  pleasure  was  enjoyed  by  the  male  or  the  female 
aex,  tney  referred  the  question  to  Tiresias,  as  he  had 
experience  of  both.  He  decided  in  favor  of  the 
female  sex.  and  Hera  in  her  anger  blinded  him  ;  but 
Zeus  gifted  him  with  long  life  and  infallible  divination. 
He  lived  for  seven  or,  according  to  others,  nine  gener- 
ations. In  the  war  of  the  Seven  against  Thebes  he 
foretold  to  the  Thebans  that  they  would  be  victorious 
if  MencBoeus  offered  himself  in  sacrifice.  In  the  war 
of  the  Epigoni  he  advised  the  Thebans  to  flee.  They 
fled,  and  he  with  them :  but  coming  to  the  Tilphusian 
well  he  drauk  of  it  and  died.  According  to  others, 
Tiresias  was  taken  prisoner  by  the  victorious  Argives 
and  died  while  they  were  taking  him  to  Delphi.  The 
Argives  took  his  daughter  Man  to  (or  Daphne)  pris- 
oner and  sent  her  to  Apollo  at  Delphi,  where,  being  as 
skilled  a  seer  as  her  father,  she  gave  oracles.  A  dif- 
ferent version  of  the  legend  of  tiresias  was  given  by 
the  elegiac  poet  Sostratus  (reported  by  Eustathius  on 
Od.,  x.  492).  According  to  nim,  Tiresias  was  origi- 
nally a  girl,  but  had  been  changed  into  a  boy  by 
Apollo  at  the  age  of  seven ;  after  undergoing  several 
more  transformations  from  one  sex  to  the  other,  she 

linine)  was  turned  into  a 


in  the  great  paintings  by  Polygnotus  in  the  Leache  at 
Delphi.  The  story  of  his  transformation  into  a  woman 
is  perhaps  to  be  explained  by  the  custom  of  medicine- 
men dressing  like  women,  which  prevails  in  Borneo, 
Patagonia,  Kadiak  (off  Alaska),  and  probably  else- 
where.1 

'FIR HUT  or  TntHOOT,  a  district  of  British  India, 
was  formerly  the  largest  and  most  populous  in  Bengal. 
On  1st  January,  1875.  it  was  divided  into  the  two 
districts  of  Darbhangah  and  Muzaffarpur.  For  the 
latter,  see  M  czaffarpub.  The  former  with  an  area 
of  3335  square  miles,  lies  between  25°  3C  and  26°  40/ 
N.  lat.  and  85°  34'  and  86°  46'  E.  long.,  and  is 
bounded  on  the  N.  by  Nepal,  on  the  E.  by  Bhagali 
on  the  8.  by  Monghyr,  and  on  the  W.  by  Muzj 
pur.  The  population  of  Darbhangah  in  1881 
2,633,447  (males  1,295,788,  females  1,337,659);  of 
these  Hindus  numbered  2,323,979,  Mohammedans 
308,985,  and  Christians  325.  Its  chief  towns  are 
Darbhangah,  the  capital,  with  65,955  inhabitants ; 
Madhubani,  11,911 ;  and  Rusera,  11,578.  The  total 
revenue  of  Darbhangah  district  in  1885-86  amounted 
to  £157,037  [$763,199,821,  of  which  the  land  revenue 
yielded  £80,442  [$390,948.12]. 

The  alluvial  tract  of  country  formerly  known  as  Tirhnt  is 
varied  by  undulations,  with  groves,  orchards,  and  woods. 
The  principal  rivers  are  the  Ganges,  Gandak,  Kighmati. 
Tiljuga,  and  Karai,  which  are  rarely  navigable,  except 
during  the  rainy  season,  when  they  are  mostly  rapid  and 
dangerous.  Tirhut  produces  all  sorts  of  crops,  rice  being 
the  principal ;  others  are  wheat,  barley,  matte,  oil-seeds, 
etc;  opium  and  tobacco  arc  largely  grown  for  export.  The 
chief  industries  include  the  manufacture  of  indigo,  salt- 


petre, coarse  cloth,  pottery,  and  mats.  The  Tirhut  State 
Railway  runs  from  Mokaraeh  on  the  left  bank  of  the 


Ganges  through  Darbhangah  and  Muzaffarpur  districts 
northwest  Into  Chain paran  district  as  far  as  Bettia.  A  ferry 
over  the  Ganges  at  Mokameh  connects  it  with  the 
Indian  Railway.  There  are  two  branches,  one  « 
from  Muzaffarpur  southwest  to  Hajipur  fto  be  i 
with  the  Bengal  and  North-Western  Railway  at  Son  spur 
by  a  bridge  over  the  Gandak),  the  other  (226  miles  open  for 
traffic  in  March,  1886)  from  Samastipur  via  Darbhangah  to 
Janjarpur,  from  which  it  will  extend  eastwards  to  Part*- 
bganj,  a  mart  upon  the  Kosi  river  near  the  Nepal  frontier. 

TIRLEMONT  (Flem.  Thienen),  a  town  of  Bel- 
gium, in  the  province  of  Brabant,  29}  miles  by  rail  to 
the  east  of  Brussels,  on  the  Great  Geeto.  The  old 
walls,  dismantled  since  1804,  are  nearly  6  miles  in 
circuit,  but  enclose  a  large  extent  of  arable  and  garden 
ground.  The  streets  are  regular,  and  there  are  some 
spacious  squares ;  the  market-place  contains  the  town- 
hall,  recently  restored,  and  the  church  of  Notre 
Dame  du  Lac,  founded  in  1298,  enlarged  in  the  15th 
century,  but  still  unfinished.  The  church  of  St.  Ger- 
main dates  partly  from  the  9th  century.  The  indus- 
tries of  the  place  include  the  making  of  steam-engines, 
brewing,  distilling,  soap-making,  tanning,  and  various 
woollen  and  cotton  manufactures.  The  population  in 
1876  was  13,296. 


Tirlemont  was  once  a  much  larger  and  more  flonriahing 
town  than  it  now  is;  it  has  suffered  much  in  war  and  wa* 
taken  by  the  French  in  163S,  by  Marlborough  in  1705,  and 
again  by  the  French  in  1793.  John  Bo!  land  the 
editor  of  the  Ada  Sanctorum,  was  born  here  in  1596. 


(for  the  final  sex  was  feminim 
mouse  and  her  lover  Arachnus  into  a  weasel.  Tire- 


b's  grave  was  at  the  Tilphusian  spring;  but  there  was 
a  cenotaph  of  him  at  Thebes,  where  also  in  later  times 
his  "  observatory,"  or  place  for  watching  for  omens, 
was  pointed  out  He  had  an  oracle  at  Orohomenus, 
but  during  a  plague  it  became  silent  and  remained  so 
in  Plutarch's  time.  According  to  Homer,  Tiresias 
was  the  only  person  in  the  world  of  the  dead  whom 
Proserpine  allowed  to  retain  intelligence.    He  figured 


TIRYNS,  the  Hipwt  rwjiftrroa  of  Homer  (77.,  ii 
559},  was  a  small  Peloponnesian  city,  in  the  prehistoric 
period  of  the  Achaean  race,  long  before  the  Doriaa 
immigration.  It  stood  on  a  small  rock  in  the  marshy 
plain  of  Argolia,  about  3  miles  from  the  sea,  and  was 
fabled  to  have  been  founded  by  King  Prestos,  the 
brother  of  Acrisius,  who  was  succeeded  by  the  hero 
Perseus.  It  was  the  scene  of  the  early  life  of  Hera- 
cles, who  is  hence  called  Tirynthiua.    The  massive 

1  On  this  custom  see  JournaU  of  Jama  Brooke  of  Sara  wo*.  U. 
•9. ;  11.  Low,  Sarawak,  p.  17S  *j.;  Perelaer,  Ethnogr.  Bad  ' 
art  Pajala,p.  83  so.  ;  Carl  Bock,  Brad  Hunter*  »t  Borneo,  p. 
Falkner,  Prreriptum  of  Patagonia,  p.  117;  7Voiu.  &knot>y. 
viLp.82S  ;  f 
It.  p.  • 
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wills  were  said  to  have  been  the  work  of  Cyclopean  I  wall  waa  probably  not  more  than  10  or  12  feet  high  above 
masons.    Ita  period  of  greatest  splendor  was  during  the  ground,  so  the  masonry  acta  as  a  retaining  wall  to  a 
the  11th  and  10th  centuries  B.C.,  but  the  city  con-  f*Mide™hledepth  of  «rth  which  covers  the  rock  (ace  Fig 
j  ,„        ,  4;n  _i  „,  ..g  _  _  ;,         j„    2  below  .    The  wall  is  built  of  very  large  hauinier-dreaaod 

nnaed  to  exjst  till  about  468  b  c.,  when  it  was de-  blocks  ^  m  much  M  ,„  fwjt  f    ^  3       3  jncho() 

stroyed  through  the  jealousy  of  the  inhabitants  of  the  or  3  feet  8  incheB  widt!i  with  gn^ne,  0UtlB  ^  ft]]  up  the  in. 
neijthbonog  Argoe,1  who  had  not  assisted  in  the  final  I  teratices.  The  whole  waa  bedded,  not  in  mortar,  bat  in 
defeat  of  the  Persians  at  Hataca.'  I  clay,  which  has  mostly  been  washed  out  of  the  joints; 

originally  the  surface  was  probably  protected  with 
~7        ^     a  coating  of  stucco.    The  only  important  gateway, 
which  was  on  the  east  side,  away  from  the  sea,  prob- 


Fio.  2.— Section  through  the  outer  wall  of  the  city  at  30 
in  Fig.  1.  A.  Outer  base  of  wall.  B.  Inside  levsl  of  city. 
C.  Intermediate  platform  for  the  garrison.  1).  Chambers 
opening  on  to  it,  with  roof  formed  of  projecting  courses 
of  stone  In  large  block*.  E.  Top  of  main  wall,  paved 
with  clay,  level  with  the  inside.  P.  Wooden  columns 
on  existing  stone  bases,  forming  a  portions  or  covered 
walk  along  the  ton  of  the  wall.  G.  Outer  wall  of  the 
colonnade  bulltof  brick,  now  missing.  II.  Probable  roof 
of  the  colonnade  of  wood,  covered  with  beaten  clay. 


1  Main  gale  in 
alls. 


Flo.  1.— Plan  of  the  palace  In  the  upper  part  of  Tlryna. 
tbt  outer  wall.  2.  Inner  gate,  approached  between  massive  w 
Main propyUeum.  4.  Inner  pmpylnuin.  5.  Court  <av*sl  of  the  men.  sur- 
iwuMsd  by  a  colonnade  on  three  sides;  the  altar  to  Zeu*  BaMMM  is  by 
the  entrance.  S.  Aismwa.  portico  of  the  men's  megaron.  7.  I1i>o4ok<«, 
inner  porch.  8.  Men's  megamn,  with  roof  supported  on  four  columns, 
and  the  circular  hearth  In  the  middle.  9.  Bath-room  and  small  *wA*mo>. 
to,  10.  Chambers  round  the  great  court.  11,  11.  Guard  chambers  by  the 
tnaln  propyUeum.  12.  Passage  wpv  from  the  main  propylwum  to  the 
w  -.emu's  part  IS,  IS.  Courts  of  the  women.  14.  Women's  racgaron.  IS. 
('hamberi(#«x»Mo«)  In  the  women's  part.  16.  Passajre  from  women's  part 
to  the  rock-cut  stairs.  17.  Small  postern  door  in  the  semicircular  bastion, 
tpproarhed  by  flight  of  rock-cut  steps.  IS.  is.  Massive  outer  wall  of  city. 
19  Inner  waif  to  guard  the  entrance  passage.  20.  Part  of  outer  wall, 
with  Intermediate  passage  and  rows  of  chambers,  as  shown  in  Kig.  2. 


ably  resembled  the  "  lion  gate "  at  Myeenw.  The 
other  entraucea  arc  mere  slits  in  the  wall.    One  of 
these  and  thechief  gate  are  shown  in  Fig.  1.  Inter- 
nally the  area  of  the  city  waa  divided  by  cross  walls 
into  three  parts  at  successive  levels.    The  lowest 
and  middle  divisions  have  not  yet  been  excavated  ; 
the  upper  part  at  the  south  end  of  the  rock  was  com- 
pletely exposed  in  1884-85  by  Schliemann  and  Dorp- 
feld,  and  the  almost  complete  plan  of  the  various 
structures  clearly  made  out.    This  division  contains 
the  palace  of  the  ruler  of  Tiryns,  a  building  which 
shows  careful  and  skilful  construction,  elaborate 
decoration,  and  a  well-arranged  plan,  suitable  to  the 
wants  of  a  wealthy  autocratic  chief,  who  lived  in  a 
manner  wh  ich  partly  recalls  the  luxury  of  an  Oriental 
king,  and  also  resembled  the  feudal  state  of  a  medim- 
val  baron,  surrounded  by  a  crowd  of  vassals.  From  the  main 
gate,  which  was  defended  by  a  tower,  a  strong  passage  led  be- 
tween the  outer  wall  and  an  inner  one  t«  an  inner  gate, 
thence  to  a  propyUeum  or  double  porch,  with  two  wooden 
columns  on  each  side,1  adjoining  which  were  chambers  for 
guards.  Then  came  another  similar,  but  smaller  propylseuru, 


Excavations  made  in  1884-85  by  Schliemann  and 
Dorpfeld  over  part  of  the  rock  on  which  Tiryns  stood 
have  exposed  a  most  interesting  building,  quite  unique 
as  an  example  of  a  Greek  palace  of  the  11th  or  10th 
century  B.O.,  and  of  special  interest  from  the  way  h 

which  it  closely  illustrates  the  Homeric  palaces  of  Alci-  !  and  opposite  to  that  was  the  entrance  of  the  great  court 

(six*),  nearly  S3  by  70  feet,  in  which  stands  the  altar  to  Zeus 
Herceus,  with  a  circular  pit  beneath  it  to  catch  the  victims' 
blood.  This  court  was  surrounded  by  wooden  columns 
supporting  a  roof,  like  a  medieval  cloister;  on  the  south 
side  are  chambers  for  attendants  (faAapst).  On  the  north 
side  is  the  great  hall  (draper4),  with  an  outer  portico  sup- 
ported by  two  columns  and  an  inner  vestibule 
( snsiaysi )  with  three  doors*  The  hall  isabout  40  by  30  feet, 
with  a  circular  hearth-stone  in  the  centre  (l«ria  or  incapa). 
Four  columns  supported  the  roof,  the  central  part  of  which 


twos  and  Odysseus,  and  throws  a  new  light  on  scenes 
such  as  the  slaughter  of  the  suitors  ( Ud. ,  xxi.  and 
xxil). 

The  rock  on  which  Tiryns  is  built  is  of  an  irregular  oval 
shape,  about  330  yards  long  by  112  at  the  widest  part,  and 
■  surrounded  by  a  very  massive  wall,  varying  from  30 to  40 
feet  in  thickness  and  averaging  when  complete  about 50  feet 
ia  height,  measuring  from  ita  base  outside.    Inside,  the 

■  Homer  {II..  U.  569)  speaks  of  the  Tlrynthlans  as  subject  to 
Argoa 

•see  Died,  Iv.  10 ;  Pans.,  II.  26 ;  and  Herod.,  vt  88.  ix.  28.  Schlie- 
mann i  TVyns,  London,  1888)  and  Mahaffy  (In  Hernial  \ma,  Dub- 
lin), however,  deny  the  truth  of  this  statement,  believing  that 
Tiryns  ceased  to  exist  some  centuries  earlier,  in  spite  of  the 
strong  evidence  given  by  the  Inscription  on  the  bronze  column 
(now  In  Constantinople*,  formed  hy  three  twisted  serpents, 
which  once  supported  the  golden  tripod  dedicated  to  Apollo  out 
of  the  spoils  from  PlaUsa.  Tlryna  occurs  In  the  list  of  allied  state* 
present  at  that  batUe  ;  moreover,  recent  discoveries  have  brought 
to  light  remain*  of  an  important  building  of  about  000  B.C. 


palace  court  and  hall. 

*  The  women's  ball  la  also  called  the  megaron  ;  see  Od.,  xvliJL 
190. 

•  The  »poa«»io<  Is  mentioned  by  Homer  {II.,  lx.  478.  and  Od.,  iv. 
802) ;  but  In  the  palace  of  Odysseus  the  seems  to  have  been 
the  only  vestibule  to  the  megaron.  In  several  respects  the 
palace  of  Tiryns  Is  more  magnificent  than  that  of  Odysseus, 
whose  hall  was  paved  with  clay,  not  concrete  as  at  Tiryns;  see 
Od..  xxi.  122.  where  Telemachus  <■>.<*•  U  yaia»  «»•{«,  after  cutting 
a  trench  to  fix  the  row  of  axes. 
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probably  rose  above  the  rest  like  a  med  iic  val  "  lantern  " ; 
and  in  this  there  was  probably  a  door  leading  oat  to  tbe 
flat  roof  round  it— possibly  the  of  Homer  ( Od.,  xxii. 

I8H1,  through  which  one  of  tbe  suitors  escaped  and  so  (tot 
arms  from  the  treasury  or  armory,  which  was  on  an  upper 
floor  (see  Od.,  xxii.  142  and  xzi.5).  On  the  west  side  of 
the  hall  are  a  number  of  small  chambers  (SaAa^.)  for  the 
unmarried  men,  and  a  bath-room  about  12  by  10  feet,  with 
its  floor  formed  of  one  great  slab  of  stone,  sloped  so  as  to 
drain  out  at  one  side  through  a  pipe  which  pusses  through 
the  wall.  The  women's  part  of  the  house  is  of  equal  im- 
portance to  that  of  the  men,  and  has  its  hall  and  two  open 
court*  with  pillars.  It  is  approached  in  a  very  circuitous 
way,'  either  by  a  passage  (A«*fw»)  leading  from  a  side  door 
in  the  main  propylieum  or  by  another  long  passage  which 
winds  rouud  the  back  of  the  men's  hall,  and  so  lead*  by  a 
long  flight  of  steps,  cut  in  the  rock,  to  the  little  posteru 
door  iu  the  semicircular  bastion.  The  many  small  rooms 
in  tli  is  part  of  the  palace  were  probably  the  bedrooms  of 
the  women  and  married  couples  of  the  chiefs  family.  A 
staircase  at  16  led  to  an  upper  floor,  like  the  «Xipa(  vpnX^ 
of  Od,  xxi.  5.  The  circuit  wall  round  the  palace  is  more 
strongly  constructed  than  the  rest.  On  the  south  side  it  it 
built  in  two  offsets,  forming  a  level  platfarm  for  the  garri- 
son halfway  up.  In  the  upper  and  thinner  part  of  the  wall 
two  narrow  passages  at  different  levels  are  formed  in  its 
thickness.  They  are  roofed  by  projecting  courses  of  stone 
in  large  blocks.  The  wall  on  the  east  side  has  a  similar 
intermediate  platform,  on  to  which  open  a  series  of  small 
chamber*  formed  in  the  mass  of  the  upper  wall  (see  Pig.  2). 
At  the  top  level  the  wall  was  covered  by  a  colonnade  of 
wood  pilfsrs  resting  on  circular  stone  blocks.  This  sup- 
ported a  flat  roof  and  was  open  to  the  inside  of  the  city. 
The  back  of  the  colonnade  was  built  of  brick,  and  is  now 
missing,  as  are  all  tbe  brick  parts  of  tbe  city,  owing  to  the 
bricks  having  been  only  sun-dried. 

The  methods  of  construction  employed  in  the  Tiryna 
palace  are  of  the  highest  interest.  The  foundations  and 
about3  feet  of  the  walls  above  the  ground  are  made  of  largo 
blocks  of  stone  bedded  iu  clay;  above  this  the  wall  was  of 
brick,  sun-dried,  and  covered  with  stucco.  The  upper  story 
was  probably  of  wood.  Some  of  the  thresholds  of  the  doors 
were  massive  blocks  of  stone  (Ad<»f  oW»t);  others  were  of 
wood  [iftT*H  Wood  was  also  used  for  all  the  col- 

umns, doorposts,  and  ante  (irapoa railed,  and  in  some  cases 
the  walls  of  the  rooms  were  lined  with  wood,  carefully 
fixed  by  dowels,  the  holes  for  which  still  exist 1  Tbe  doors 
had  pivots  of  bronze  revolving  in  well-fitted  bronxe  cup- 
like sockets  let  into  the  thresholds.  In  the  megarou  and 
other  rooms  the  floors  are  of  good  concrete,  decorated  with 
a  simple  series  of  luciscd  linos,  colored  blue  aud  rod.  The 
stucco  of  the  internal  wall  is  decorated  with  bold  and  very 
effective  patterns — birds  and  scroll-work  of  aomi-Orieutal 
style ;  in  many  cases  the  motives  are  obviously  taken  from 
textile  ornaments,  as  in  the  most  archaic  style  of  vaso 
One  example  of  rich  and  costly  decoration  ro- 
of a  friere  of  white  alabaster,  sculptured  in 
rosettes  and  interlacing  patterns,  and  studded 
with  jewel-like  pieces  of  blue  glass  or  enamel,  the  0p.y«* 
of  Od.  vii.  87*  Further  excavations  in  the  lower 
parts  of  the  city  will  probably  bring  to  light  the  dwellings 
of  the  citisens  who  garrisoned  the  place.  The  great  bulk 
of  the  Tirynthians  must  have  lived  in  houses  outside  the 
citadel,  but  under  the  shelter  of  its  protection,  Just  as  in 
medieval  Italy  villages  grew  up  round  the  castles  of  any 
powerful  lord.4  (j.  u.  if .) 

TISCHENDORF,*  Lobeoott  Fried  rich  Kon- 
stantin  (181&-1874),  an  eminent  Biblical  critic,  the 
son  of  a  physician,  was  born  on  18th  January,  1815, 
at  Lengenfeld,  near  Plauen,  in  the  Saion  Voigtland. 
From  the  gymnasium  at  Plauen  he  passed  in  1834  to 
the  university  of  Leipsic,  where  he  was  mainly  influ- 
enced by  Winer,  and  began  to  take  special  interest  in 
New  Testament  criticism.  In  1840  he  qualified  as  uni- 
versity lecturer  in  theology  with  a  dissertation  on  the 
recensions  of  the  New  Testament  text,  the  main  part 
of  which  reappeared  in  the  following  vear  in  the  pro- 
legomena to  his  first  edition  of  the  New  Testament. 


>dern Oriental  house  Ik  slmlli 
1  the  anke  of  privacy. 


rly 


1  The  way  to  the  harem  In  a  m 
made  as  circuitous  n«  pomlble  f< 

1  The  marks  of  the  wooden  wall  linings  are  specially  clear  in 
the  little  bath-room. 

*  The  genuineness  of  this 
reutly  without  much 

*  In  modern  Italian  cattctlo  means  a  "village"  as  well  as  a 
"castle/^  ^       ^  tuaiti 

'"l  toa  pfacTln™LKI°nredltary  nobility  of 


The  importance  of  these  early  textual  studies  was  that 
they  convinced  him  of  the  absolute  necessity  of  new 
and  exacter  collations  of  MISS.,  and  to  this  work  be 
now  gave  himself.  Above  all  he  desired  to  go  to 
Rome ;  but  lack  of  help  and  money  compelled  him  to 
turn  first  towards  Paris,  where  he  remained  from  Oc- 
tober, 1840,  till  January,  1843,  busy  with  the  treasures 
of  the  great  library,  eking  out  his  .scanty  means  by 
making  collations  for  other  scholars,  ana  producing 
for  Didot  several  editions  of  the  Greek  New  Testa- 
ment, one  of  them  exhibiting  the  form  of  the  text 
corresponding  most  closely  to  the  Vulgate.  The  great 
triumph  of  these  laborious  months  was  the  decipher- 
ment of  the  palimpsest  Codex  Ephraemi  Racnptvt, 
of  which  the  New  Testament  part  was  printed  before 
he  left  Paris  and  the  Old  Testament  in  1845.  His 
success  in  dealing  with  a  MS.  much  of  which  had 
been  illegible  to  earlier  collators  brought  him  into  note 
and  gained  public  and  private  support  for  more  ex- 
tended critical  expeditions.  From  Parts  he  had  paid 
short  visits  to  Holland  (l  841 )  and  England  (1842).  In 
1 843  he  visited  Italy,  and  after  a  stay  of  thirteen  months 
went  on  to  Egypt,  Sinai,  Palestine,  and  the  Iterant, 
returning  by  Vienna  and  Munich.*  From  Sinai  he 
brought  a  great  treasure,  forty-three  leaves  of  what  is 
now  known  as  the  Codex  Sinaitictu  (it)-  For  tbe 
time  he  kept  the  place  of  discovery  a  secret,  hoping  to 
return  and  procure  the  rest  of  the  book,  and  the  frag- 
ments were  published  in  1846  as  the  Codex  Friderieo- 
A  ugustanut,  a  name  given  in  honor  of  the  king  of 
Saxony.  He  now  became  professor  in  Leipsic  and 
married  (1845).  His  teaching  was  apparently  not  very 
remarkable ;  but  his  vacations  were  often  occupied  by 
fruitful  critical  journeys,  and  in  1853  and  1859  he  made 
a  second  and  a  third  voyage  to  the  East.  In  the  lae-t 
of  these,  in  which  he  had  the  active  aid  of  the  Rus- 
sian Government,  he  at  length  got  access  to  the  re- 
mainder of  the  precious  Sinaitic  codex,  and  persuaded 
the  monks  to  present  it  to  the  czar,  at  whose  cost  it 
was  published  in  1862.  To  gain  for  critical  study  a 
manuscript  in  point  of  age  second  only  to  the  famous 
Vatican  Bible  was  a  splendid  triumph,  but  Tiscbeo- 
dorf's  Eastern  journeys  were  rich  enough  in  other  less 
sensational  discoveries  to  deserve  the  highest  praise.' 
Side  by  side  with  his  industry  in  collecting  and  collat- 
ing MSS. ,  Tischcndorf  pursued  a  constant  course  of 
editorial  labors,  mainly  on  the  New  Testament,  until 
he  was  broken  down  by  overwork  in  1873.  He  died 
on  7th  December,  1874,  at  " 


The  great  edition,  of  which  the  text  and  apparatus  ap- 
peared in  1869  and  1S7V,*  was  called  by  himself  *dit«>  twi.; 
but  this  number  is  raised  to  twenty  or  twenty-one  if  mers 
reprints  from  stereotype  plates  and  the  minor  editions  of 
his  great  critical  texts  are  included ;  posthumous  prints 
bring  up  the  total  to  forty-one.  Four  main  recensions  of 
Tischendorf 's  text  may  be  distinguished,  dating  respectively 
from  his  editions  of  1641. 1849,  I860  (set  m.),  1868-72  <«t 
nil.  i.  The  edition  of  1849  may  be  regarded  as  historically 
the  most  important  from  the  mass  of  new  critical  material 
it  used  ;  that  of  1869  is  distinguished  from  Tischendorf's 
other  editions  by  coming  nearer  to  the  received  text ;  ia 
the  eighth  edition  the  testimony  of  the  Sinaitic  MS.  re- 
ceived great  (probably  too  great)  weight.  The  readings  of 
tho  Vatican  MS.  were  given  with  more  exactness  and  cer- 
tainty than  had  been  possible  in  the  earlier  editions,  sod 
the  editor  had  also  the  advantage  of  using  the  published 
labors  of  Tregellus.  Whatever  judgment  may  be  passed  on 
Tischendorf 's  critical  tact  and  power,  the  apparatus  of  this 
final  edition  will  not  soon  be  superseded,  and  sums  op  a 
vast  series  of  most  important  services  to  Biblical  study. 

Much  less  important  was  Tischendorf 's  work  on  the  Greek 
Old  Testament.  His  edition  of  the  Roman  text,  with  the 
variants  of  the  Alexandrian  MS.,  the  Codex  Ephraemi,  and 
the  Kriderico- Augustan  us,  was  of  service  when  it  appeared 

*  See  his  Hfi.'<  in  <len  Orient,  Leipsic,  1846-46. 

1  The  MSS.  brought  to  Europe  on  the  first  two  Journey*  are 
catalogued  in  the  Anetdata  Sacra  H  Pro/ana  (Leipsic.  lfc*V  en- 
lanred  1K6U.  Bee  also  the  Monument*  Sacra  Incdila  fLeiprtc,  IS*', 
and  Nova  CMMfe  of  the  same  (18&5-48).  The  third  rulume  of  the 
Nam  rut.  gives  the  results  of  hit  last  Eastern  journey. 
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ia  1*0.  but  being  stereotyped  was  not  greatly  improved  in 
subseqoent  issues.  Iu  imperfection*,  even  within  the  lim- 
ited field  it  coven,  may  be  judged  of  by  the  aid  of  Nestle's 
appendix  to  tho  sixth  issue  (1880).  Besides  this  may  he 
.■•ititiiin!  editions  of  tht>  New  Testament  Apocrypha  {AcU 
«f  AfcMtle*.  1851;  OotptU,  1853,  2d  ed.  1876;  Apocalypte*. 
MB',  and  varions  minor  writings.  In  part  of  an  apologetic 
character,  such  as  W'ann  tcurde*  unsere  Entngelien  rerfastt  f 
1 Igrfij  and  Hnbcn  teir  den  rclitm  SchriftUzl  tier  EvaugelUten  und 

TISIO.  or  Tist,  Benvenuto  ( 1481-1559),  cotnmonlv 
called  IlGabofalo,  a  painter  of  the  Ferrarese  school. 
He  w«  born  in  1481  at  Garofolo,  in  the  Ferrarese  ter- 
ritory, w»d  constantly  aged  the  gillyflower  {garofolo) 
as  a  symbol  with  which  to  sign  his  pictures.  He  took 
to  drawing  in  childhood,  and  was  nut  to  study  under 
Domenico  Pane!  t  i  (or  Laneto),  ana  afterwards  at  Cre- 
mona under  his  maternal  uncle,  Niccol6  Soriani,  a 
paintcrof  credit,  who  died  in  1499  ;  he  also  frequented 
the  school  of  Boccaccio  Boccaccino.  Removing  to 
Rome,  he  stayed  fifteen  months  with  Giovanni  Baldini, 
acquiring  a  solid  style  of  draughtsmanship,  and  finally 
to  Mantua,  where  he  remained  two  years  with  Lorenzo 
Ota.  He  then  entered  the  service  of  the  marquis 
Francesco  Ooniaga,  Afterwards  he  went  to  Ferrara, 
and  worked  there  four  years,  showing  diligence  and 
delicacy  without  much  severity  or  elevation  of  style. 
Attracted  by  Raphael's  fame,  and  invited  by  a  Fer- 
rarese gentleman,  Geronimo  Sagrato,  he  again  removed 
to  Rome,  and  found  the  great  painter  very  amicable  ; 
here  he  stayed  two  years,  rendering  some  assistance  in 
the  Vatican  frescos.  From  Rome  family  affairs  recalled 
him  to  Ferrara ;  there  Duke  Alphonso  I.  commissioned 
him  to  execute  paintings,  along  with  the  Doesi,  in  the 
Villa  di  Belriguardo  and  in  other  palaces.  Thus  the 
style  of  Tmio  partakes  of  the  Lombard,  the  Roman, 
and  the  Venetian  modes.  He  painted  extensively  in 
Ferrara,  both  in  oil  and  in  fresco,  two  of  bin  principal 
works  being  the  Massacre  of  the  Innocents  (1519). 
in  the  church  of  S.  Francesco,  and  the  Betrayal  of 
Christ  (1534),  accounted  his  masterpiece.  For  the 
former  he  made  clay  models  for  study  and  a  lay  figure, 
and  executed  everything  from  nature.  Both  in  the 
Ferrarese  territory  and  in  Rome  his  pictures  of  small 
dimensions  are  very  numerous.  He  continued  con- 
stantly at  work  until  in  1550  blindness  overtook  him, 
—an  affliction  which  he  bore  with  patience,  being  a 
nan  of  pleasant  friendly  disposition  and  of  devout 
feeling.  In  the  later  yean  oi  his  work  he  painted  on 
all  feast-days  in  monasteries  for  the  love  of  God.  He 
hid  married  at  the  age  of  forty-eight  and  died  at  Fer- 
rara on  6th  (or  16th)  September,  1559,  leaving  two 
children. 

Garofalo  combined  sacred  inventions  with  some  very 
familiar  details.  A  certain  archaism  of  style,  along  with  a 
stpuiog  glow  of  color,  suttic.es  to  distinguish  from  the  true 
laethod  of  Baphavel  even  those  pictures  in  which  he  most 
datelv  resembles  the  great  master,  and  this  is  sometimes 
T  closely.  He  was  a  friend  of  Oinlio  Romano,  Giorgione, 
Titian,  and  Ariosto;  in  a  picture  of  Paradise  he  painted 
tats  poet  between  St.  Catherine  and  St.  8ebastian.  In  youth 
b*  was  fond  of  lute-playing  and  also  of  fencing.  He  ranks 
as  tae  best  of  tlfB  Ferrarese  painters ;  his  leading  pupil  was 
Oirolamo  Carpi.  The  Adoration  of  the  Magi,  in  the  church 
«f  St.  George  near  Ferrara,  and  a  Peter  Martyr,  in  the 
Dominican  church,  Ferrara  (sometimes  assumed  to  have 
been  done  in  rivalry  of  Titian),  are  among  his  principal 
works  not  already  mentioned.  The  Palaszo  Chigi  and  the 
Pala/m  Borttheae  contain  numerous  examples,  and  the  Lon- 
don National  Gallery  four,  one  of  them  being  a  Madonna 
with  St.  Francis  and  three  other 


TITANIUM  (atomic  weight' =  48.08,  0=  16), 
desi  (mates  in  chemistry  .  a  relatively  rare  element, 
which  is  customarily  classed  with  the  metals,  although 
it  comes  nearer  in  its  character  to  silicon  than  to  any 
of  the  ordinary  metals.  Its  discovery  as  an  element 
was  due  to  William  Gregor,  who  found  in  the  mineral 


menaecanite  a  new  earth,  which  was  regarded  as  the 

oxide  of  a  new  metal,  menaehin.  Independently  of 
him  Klaproth  in  1793  discovered  a  new  metal  in  rutile 
and  called  it  titanium  ;  he  subsequently  found  that  it 
was  identical  with  Uregor's  element  The  latter  name 
|  was,  however,  retained.  Titanium,  although  pretty 
widely  diffused  throughout  the  mineral  kingdom,  is  not 
found  in  abundance.  The  commonest  titanium  mineral 
is  rutile  (TiOi) ;  anatase  and  brookite,  though  mineral- 
ogieally  different  from  rutile  and  each  other,  are  forms 
of  the  same  binoxide. 

Metallic  titanium  is  little  known.  In  1822  Wollaston  ex- 
amined a  specimen  of  those  beautiful  copper-like  crystals 
which  are  occasionally  met  with  in  iron-furnace  slags,  and 
I  declared  them  to  be  metallic  titanium.  This  view  had  cur- 
I  rency  until  1849,  when  Wohler  showed  that  the  crystals  are 
a  compound,  T1(NC)»  -f-  3Ti*Nt,  of  a  cyanide  and  a  nitride  of 
[  the  metal.  Bead  titanium  was  made  by  Wohler  ami  Deville 
in  1857  by  heating  to  redness  fluo-titanate  of  potassium  I  see 
below)  in  vapor  of  sodium  in  an  atmosphere  of  drv  hydro- 
gen, and  extracting  the  alkaline  fluoride  formed  by  water. 
The  metal  thus  produced  had  the  appearance  of  iron  as  ob- 
tained by  the  reduction  of  its  oxide  in  hydrogen.  When 
heated  in  air,  it  burns  brilliantly,  with  the  formation  of 
binoxide.  Its  most  curious  property  is  the  read  in. -as  with 
which  it  unites  with  nitrogen  gas  into  a  nitride.  The  exact 
composition  of  this  nitride  is  not  kuown;  but  when  heated 
in  hydrogen  it  loses  part  of  its  nitrogen  as  ammonia,  and 
becomes  TUN*,  a  metallic-looking  yellow  solid,  and  this 
when  heated  in  nitrogen  gas  passes  into  higher  nitrides, 
which  are  again  available  for  the  production  of  ammonia. 
Teasi6  du  Mnthay  in  187%  proposed  to  utilise  these  reactions 
for  the  production  of  ammonia  from  atmospheric  nitrogen. 
Of  other  titanium  compounds  the  most  important  are  those 
formed  on  the  type  of  TiX«,  when  X  =  CI,  Br,  or  JO,  etc 

The  binoxide  TiOt  exist*  as  rutile.  One  method  of  pre- 
paring a  purer  oxide  from  the  mineral  is  to  fuse  it.  very 
finely  powdered,  with  six  times  its  weight  of  blsulphate  of 
potash  in  platinum,  then  extract  the  fuse  with  cold  water, 
and  boil  the  filtered  solution  for  a  long  time.  Titanic  oxide 
separate*  out  as  a  white  hydrate,  which,  however,  is  gen- 
erally contaminated  with  ferric  hydrate  and  often  with 
oxide  of  tin,  SnOt.  A  hetter  method  is  Wobler's.  He  fuses 
the  finely  powdered  mineral  with  twice  its  weight  of  car- 
bonate of  potash  in  a  platinum  crucible,  pounds  the  fuse, 
and  treats  it  iu  a  platlnnm  basin  with  aqueous  hydrofluoric 
acid.  The  alkaline  titanate  first  produced  ia  converted  into 
crystalline  fluo-titanate,  TiF.Kt,  which  ia  with  difficulty 
soluble,  and  is  extracted  with  hot  water  and  filtered  off. 
The  filtrate,  which  may  be  collected  in  glass  vessels  if  an 
excess  of  hydrofluoric  acid  has  beea  avoided,  depots  the 
greater  part  of  the  salt  on  cooling.  The  crystals  are  col- 
lected, washed,  pressed,  and  recrystalliied,  whereby  the 
impurities  are  easily  removed.  The  pure  salt  is  dissolved 
in  hot  water  and  decomposed  with  ammonia  to  produce  a 
slightly  ammoniacal  hydrate*!  oxide;  this,  when  ignited  in 
platinum,  leaves  pure  TiOi  in  the  form  of  brownish  lumps, 
the  specific  gravity  of  which  varies  from  3.9  to  4.25,  accord- 
ing to  the  temperature  at  which  it  was  kept  in  igniting. 
The  more  intense  the  heat  the  denser  the  product.  The 
oxide  is  fusible  only  in  the  oxy-hydrogen  flame.  It  is  in- 
soluble in  all  acids,  except  in  hot  concentrated  sulphuric, 
when  finely  powdered.  Supposing  the  excess  of  vitriol  to 
have  been  boiled  away,  the  residue,  after  cooling,  dissolves 
in  cold  water.  The  solution,  if  boiled,  deposits  its  titanic 
oxide  ass  hydrate  called  in  eta-titanic  acid,  because  it  differs 
in  its  properties  from  ortho-titanic  acid,  obtained  by  decom- 
posing a  solution  of  the  chloride  in  cold  water  with  alkalies. 
The  ortho-body  dissolves  in  cold  dilate  acids;  the  inete- 
body  does  not.  If  titanic  oxide  is  fused  with  excess  of 
alkaline  carbonate  it  expels  COi  parts  of  carbonic  acid  for 
TiOt  parte  of  itself.  The  salt  BrOTiOt  is  decomposed  by 
water  with  the  formation  of  a  solution  of  alkali  free  of 
titanium,  and  a  residue  of  an  acid  titanate,  which  is  in- 
soluble in  water  but  soluble  in  cold  aqueous  mineral  acids. 

The  chloride  Tid*  is  obtained  as  a  distillate  by  heating  to 
dull  redness  an  intimate  dry  mixture  of  the  binoxide  and 
ignited  lampblack  in  dry  chlorine.  The  reaction  may  be 
carried  out  in  a  hard  glass  tube.  For  methods  ofpuriflca- 
tion  we  refer  to  the  handbooks  of  chemistry.  The  pure 
chloride  isa  colorless  liquid  of  1.7004  specific  gravity  at  0°  C. 
[32°  F.],  boiling  at  136.4°  (277.5]  under  753.3  mm.  pressure 
(T.  E.  Thorpe).  It  fumes  strongly  in  moist  air.  When 
dropped  very  cautiously  into  cold  water  it  dissolves  into  a 
clear  solution,  which,  however,  when  boiled,  deposits  most 
of  its  oxide  in  the  meta-hydrate  form.  There  are,  at  least, 
i  *wo  lower  chlorides  of  titanium.— one  of  the  composition 
1  Tt,Cl,  and  another  of  the  composition  TICI,.  both  solids 
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both  extremely  prone  to  pass  into  titanic  compound!.  A 
solution  of  the  tetrachloride  in  water,  as  well  as  of  the 
soluble  hydroxide  in  dilate  acid  generally,  when  kept  in 
contact  with  metallic  sine,  is  reduced  to  one  of  the  lower 
chlorides  with  development  of  a  violet  color.  With  regard 
to  the  detection  of  titanium  we  need  not  add  much  to  what 
we  have  already  given  incidentally.  Acid  solutions  of  TiOi 
are  not  precipitated  by  sulphuretted  hydrogen  ;  but  sulphide 
of  ammonium  acts  on  them  as  if  it  were  ammonia,  the  HtS 
being  liberated.  Oxide  of  titanium  when  fused  with  micro- 
cosmic  salt  (U,  NaPO.)  in  the  oxidizing  flame  yields  a  bead 
which  is  yellowish  in  the  heat  but  colorless  after  cooling. 
In  the  reducing  flame  the  bead  becomes  violet,  more  readily 

Titanic  oxides  when  fused  on  charcoal,  even 
,  yield  no  metal. 

TITANS,  powerful  beings  of  Greek  mythology,  the 
children  of  Sky  and  Earth.  According  to  Hesiod,  the 
male  Titans  were  Oceanus,  Coeus,  Crius,  Hyperion, 
Iapctas,  and  Cronus ;  the  female  were  Thea,  Rhea, 
Themis.  Mnemosyne,  Phoebe,  and  Tethys,  to  whom 
Apollodorus  adds  Dione.  For  the  rebellion  of  the 
Titans  against  their  father  Sky  (Uranus),  the  success 
and  reign  of  Cronus,  and  the  final  consignment  of  the 
Titans  to  Tartarus  by  Zeus,  see  Mythology,  vol. 
zvii.  p.  161,  and  Saturn,  vol.  xxi.  p.  335  so. 

TITHES.  It  has  been  explained  in  Sacrifice 
(vol.  xxi.  p.  147)  that  among  ancient  peoples  sacrificial 
jifta  frequently  assume  the  character  of  a  tribute 
in  kind,  paid  to  the  deity  in  acknowledgment  of  the 
fruits  of  the  land,  or  the  increase  of  flocks  attributed 
to  his  blessing.  At  first  this  tribute  is  not  measured 
or  enforced  by  law :  the  gift  is  a  voluntary  one,  the 
magnitude  of  which  may  be  fixed  by  a  vow,  or  in- 
fluenced by  public  opinion  as  to  what  is  reasonable, 
but  is  not  prescribed  by  any  stated  authority  having 
power  to  exact  what  is  prescribed.  In  the  oldest 
Hebrew  legislation  sacrificial  gifts  to  Jehovah  (first- 
lings and  first-fruits)  are  demanded  but  apart  from 
the  consecration  of  the  firstlings,  which  is  imperative 
(Ex. ni.  xxii.  29  «?.,  xxxiv.  19  .«/.),  the  amount  is  not 
fixed.  In  Deuteronomy  (xiv.  22  tqq.),  on  the  other 
hand,  the  tithe  or  tenth  of  corn,  wine,  and  oil  is  re- 
quired in  addition  to  the  firstlings  of  the  flock  and  the 
herd.  This  precept,  written  down  in  the  7th  century 
B.C.,  is  plainly  no  innovation,  but  rests  on  older  usage 
(cp.  Gen.  xxviii.  22 ;  Amos  iv.  4) ;  the  new  point 
emphasized  is  not  that  tithes  must  be  paid,  but  that 
they  must  be  consumed  at  the  central,  instead  of  a 
local,  sanctuary  (Deut  xiL  6,  11,  xiv.  23  tqq.),  appar- 
ently at  the  great  autumn  feast  or  Feast  of  Taber- 
nacles (q.v.).1  Such  a  tithe  is  still  nothing  more 
than  the  old  offering  of  first-fruits  {btkkarim)  made 
definite  as  regards  quantity,  and  it  was  only  natural 
that  as  time  went  on  there  should  be  some  fixed 
standard  of  the  due  amount  of  the  annual  sacred 
tribute.1  The  establishment  of  such  a  standard  does 
not  necessarily  imply  that  full  payment  was  exacted ; 
in  Gen.  xxviii.  22  Jacob  vows  of  his  own  free  will  to 
pay  tithes,  just  as  the  Arabs  used  to  vow  the  tithe  of 
the  increase  of  the  flock  (schol.  on  Harith  Moall.,  1. 
69,  ed.  Arnold).  The  Arab  did  not  always  fulfil  his 
vow,  and  there  was  no  force  to  make  him  do  so.  But, 
however  inexactly  it  may  often  have  been  paid,  the 
proportion  of  one  part  in  ten  seems  to  have  been  ac- 
cepted in  many  ancient  nations  as  the  normal  measure 
of  sacred  tribute  paid  from  the  gainB  of  husbandry, 
trade,  or  even  of  war.'  The  tithe,  in  fact,  appears  to 
have  been  a  common  form  of  tax  upon  the  produce 
of  land  or  other  revenues,  for  civil  as  well  as  for 

>  Cp.  DcuL  xxvi.  with  1  8am.  i.  21  (Sept.).  and  Jerome  on  Esek.  L 
3 ;  and  nee  Wcllhausen,  Prolegomena,  p.  94  (Eng.  tr  .  p.  92  so,). 

1  In  Deuteronomy,  accordingly,  the  first-fruits  {UkkuTitn  i  are 
not  mentioned ;  the  tithe  take*  their  place.  The  word  translated 
"  first-fruits"  in  DeuL  (rfaMtt)  is  a  small  gift  to  the  priests,  a  mere 
basketful  (xvill.  4.  xxvl.  2sj.). 

*  For  instances  see  Spencer,  De  VtgShm  Jletrrmrrrum,  lib.  ill.,  cap. 
10, 1 1.  Among  the  Semites  in  particular  nnte  the  tithe  paid  by 
the  Carthaginians  to  theTyrian  Melkarth  <I»lod..  xx.  14).  and  the 
tithe  of  frank  I  ncense  paid  In  Arabia  to  the  (rod  Sabis  (Pliny.  Hit, 
■    ,  WVR.  Bmlta.  PropM,  .*  itntt.  p.  W*).).  A 


sacred  purposes.  We  find  it  in  Greece  (as  at  Athene), 
and  in  Sicily  and  Asia,  under  the  Roman  empire;  bat 
its  special  home  was  in  the  EasL  It  was  exacted  on 
agricultural  product*  and  flocks  by  Hebrew  kings  (1 
Sam.  viii.  15.  17),  and  on  imports  by  the  monarchs 
of  Babylon  (Aristotle,  (Econ.,  ed.  Berlin,  p.  1362b) 
Aristotle  gives  the  tithe  on  fruits  of  the  sou  the  6m 
place  among  the  revenues  of  satraps  [Ibid.,  p.  1345b). 
and  it  still  forms  an  important  element  in  the  fiscal 
system  of  Mohammedan  states.  It  will  be  observed 
that  the  proportion  of  one  in  ten  has  been  applied  ia 
the  East,  and  in  antiquity  generally,  to  imports  of 
very  different  kinds,  and  in  Mohammedan  taxation  we 
find  the  name  retained  in  cases  where  much  I  en  than 
a  tenth  is  actually  taken.  In  like  manner  Aristotle 
(uf  tupra)  makes  decdrn:  a  mere  synonym  of  <*s©pu>r,  or 
tax  on  produce ;  the  proportion  of  one  to  ten,  it  would 
seem,  was  so  commonly  taken  in  antiquity  at  the 
basis  of  ad  valorem  taxes  that  any  such  tax  or  tribute 
might  be  called  a  tithe.  As  regards  the  sacred  tithe 
of  the  Hebrews,  a  distinction  is  drawn  in  Deuteronomy 
between  the  ordinary  annual  tithe,  which  may  not 
have  been  a  full  tenth,  and  the  ''whole"  or  "full 
tithe,"  paid  onoe  in  three  years  (DeuL  xiv.  28,  xxvi 
12),  which  the  legislator  directs  to  be  stored  at  borne, 
and  spent  in  feeding  the  poor. 

From  Amos  iv.  4  it  is  sometimes  inferred  that  in  the  W> 
century  r.c.  the  sacrificial  tithe,  presented  at  a  sanctuary, 
was  triennial.  But  when  the  prophet,  mocking  the  felss 
seal  of  the  people,  says,  "  Bring  your  sacrifices  every  morn- 
ing and  your  titbes  every  three  days  "  (not  "  years."  is  E. 
V.),  he  hardly  implies  more  than  that  occasions  of  sacrifice 
were  three  times  as  frequent  as  tithe-day,  and  so  allndrs  to 
the  fact  that  there  were  by  old  naage  three  annual  fessu 
and  one  annual  tithe.  A  triennial  sacrificial  tithe  is  in- 
conceivable when  it  ia  remembered  that  the  tithe  kosly 
an  extension  of  the  first-fruits.  The  triennial  tithe  is 
Deuteronomy  seems  to  be  rather  an  innovation  necessary 
in  the  interest  of  the  poor,  when  sacrificial  feasts  were 
transferred  to  the  central  sanctuary,  and  ceased  to  benefit 
the  neighbors  of  the  offerer,  who  had  a  prescriptive  cisim 
to  be  considered  on  such  occasions  (com p.  1  Sam.  xxt.  $ 
tqq.;  Neh.  viii.  10;  Lake  xiv.  13). 

The  priests  of  the  sanctuaries  had  of  old  a  share  in 
the  sacrificial  feasts,  and  among  those  who  are  to  share 
in  the  triennial  tithe  Deuteronomy  includes  the  Levites. 
i.r.j  the  priests  of  the  local  sanctuaries  who  had  lost 
their  old  perquisites  by  the  centralisation  of  worship 
After  the  return,  and  before  the  work  of  Ezra,  wben 
Deuteronomy  was  still  the  law  of  the  new  Israel,  but 
the  Levites  nad  become  subordinate  ministers  of  the 
temple,  and  required  a  more  regular  provision,  the 
"whole  tithe"  was  naturally  fixed  on  for  this  par- 
pose  ;  but,  instead  of  remaining  in  the  hands  of  the 
tithe-payers  to  be  doled  out  in  charity,  it  was  stored 
in  the  temple.  Such,  at  least,  was  the  plan  proposed, 
though  from  Ma),  iii.  8  tqq.  it  appears  that  it  wu 
very  imperfectly  carried  out.  As  Malachi  speaks  in 
Deuteronomic  phrase  of  the  "whole  tithe,"  ihe  pay- 
ment to  the  Levites  was  perhaps  still  only  triennial ; 
and,  if  even  this  was  difficult  to  collect,  we  may  be 
sure  that  the  minor  sacrificial  tithe  had  very  nearly 
disappeared.  The  indifference  complained  of  in  Mai 
i.  was  in  great  part  due  to  the  fundamental  change*  in 
the  religion  of  Israel,  which  made  private  altar  gift* 
and  feasts  almost  meaningless.  On  the  other  hand, 
the  provision  of  regular  support  for  the  priests  and 
Levites,  the  ministers  of  the  public  ritual,  was  now  all 
important,  and  received  special  attention  froa  Kira 
and  Nehemiah  (Neh.  x.  37  tqq.,  xiii.  10  tqq.).  They 
effected  it  by  enforcing  the  new  law  of  the  priestly 
code  (Num.  xviti.  21  ago.),  in  which  it  is  formally  laid 
down  that  the  tithe  is  a  tribute  paid  to  the  Levites, 
who  in  turn  pay  a  tithe  of  it  to  the  priests  The  plain 
intention  of  the  priestly  code  is  to  allow  the  old  tithe 
of  Deuteronomy  to  drop ;  but  the  harmonislic  inter- 
pretation of  the  later  scribes  was  to  the  effect  that  two 
tithes  were  to  be  paid  every  year,  and  a  third  tithe,  for 
the  poor,  on  every  third  year  (Tob.  L  "  tq. ;  Jos- 
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Ant.,  if.  8,  j  22).  The  last  change  in  the  system  was 
the  appropriation  of  the  Le  vitical  tithe  by  the  priests, 
which  apparently  was  effected  by  John  Hvrcanus, 
though  a  tradition  glaringly  inconsistent  with  Nehe- 
miah  ascribes  it  to  Ezra  (Afitknah,  "  Ma'aser  Sh. ,"  v. 
15;  "8ota,"  ix.  10,  and  WagenseU's  note).1 

(w.  R.  8.) 

Tiikes  in  Law. 

Tithes  were  generally  regarded  up  to  the  17th  century  as 
existing  jare  divino,  and  as  having  been  payable  to  the  sup- 
port of  the  church  ever  since  the  earliest  days  of  Chris- 
tianity. History,  as  Scldcn  showed  in  his  learned  and  ex- 
haustive treatise  (History  of  Tithes,  1618),  does  not  bear  oat 
this  view.1  In  the  words  of  Hal  lam,  "  the  alow  and  gradual 
manner  iu  which  parochial  churches  became  independent 
appears  to  be  of  itself  a  sufficient  answer  to  those  who 
ascribe  a  great  antiquity  to  the  universal  payment  of 
tithes."*  Long  before  the  8th  century  payment  of  tithes 
was  enjoined  by  ecclesiastical  writers  and  by  councils  of 
the  church ;  but  the  earliest  authentic  example  of  anything 
like  a  law  of  the  state  enforcing  payment  appears  to  occur 
ia  the  Capitularies  of  Charlemagne  at  the  end  of  the  8th  or 
beginning  of  the  9th  century.  Tithes  were  by  that  enact- 
ment  to  be  applied  to  the  maintenance  of  the  bishop  and 
clergy,  the  poor,*  and  the  fabric  of  the  church.  In  course 
of  time  the  principle  of  payment  of  tithes  was  extended  far 
beyond  ita  original  intention.  Thus  they  became  trans- 
ferable to  laymen  and  salable  like  ordinary  property,  in 
spite  of  the  injunctions  of  the  third  Lateran  council,  and 
they  became  payable  out  of  sources  of  income  which  were 
not  originally  tithable.  The  canon  law  contains  numerous 
and  minute  provisions  on  the  subject  of  tithes.  The 
Accrete*  forbade  their  alienation  to  lay  proprietors,  de- 
nounced excommunication  against  those  who  refused  to 
par,  »nd  based  the  right  of  the  church  upon  Scriptural  pre- 
cedents.* The  Decretals  contained  provisions  as  to  what 
was  and  what  was  not  tithable  property,  as  to  those  privi- 
leged from  payment,  as  to  aaJe  or  hypothecation  to  laymen, 
i*  to  priority  over  state  taxes,  etc.*  Various  questions 
which  arose  later  were  settled  by  Boniface  VIII.'  The 
council  of  Trent  enjoined  due  payment  of  tithes,  and  ex- 
communicated those  who  withheld  them.1 

In  England  the  earliest  example  of  legal  recognition  of 
tithes  Is,  according  to  Selden,  a  decree  of  a  synod  in  786.» 
Other  examples  before  the  Conquest  occur  in  the  Faedus 
£ifrtdi  tt  Outhruni  and  the  laws  of  Athelatan,  Edgar,  and 
Canute.1*  The  tripartite  division  of  tithes  does  not  appear 
to  have  been  recognized  in  England  by  any  genuine  legal 
enactment  except  as  what  Mr.  Freeman  calls  "  a  counsel  of 
perfection."11  The  earliest  mention  of  tithes  in  statute  law 
proper  is  in  the  Statute  of  Westminster  the  Second  in  1285, 
c  5  of  which  deals  with  the  patron's  writ  de  advocation* 
dtnmarum.  From  that  date  until  the  present  year  (1887) 
there  have  been  a  large  number  of  Acta  dealing  with  tithes, 
-the  earliest  which  Is  still  law  being  2  Hen.  IV.  c.  4, 
asking  it  an  offence  to  purchase  a  bull  from  the  pope  for 
the  discharge  of  land  from  tithes.  The  law  has  only  at- 
tained Ita  present  condition  by  slow  degrees,  and  by  the 
combined  effect  of  statutes  and  judicial  decisions.  The 
effect  of  the  Tithe  Commutation  Act  of  1838  has  been  to 
make  most  of  the  old  law  of  merely  historical  interest,  aa 
in  the  course  of  the  commutation  all  the  questions  of  law 
i  to  prescription,  exemptions,  eta,  would  have  been  duly 
by  the  commissioners  before  the  rent-charge 


right  to 


'thT?«t 


. — predial,  arising 
,  the  soil,  as  of  corn ;  mixed,  arising  from 
by  the  soil,  aa  of  milk  or  wool ;  personal. 

occupations  or  trades.  The 
"  ly  restricted  by  2  and  3 


1  A  cattle  tithe  Is  demanded  in  Levlt  xxvli.  82.  and  spoken  of 
In  2  Cbron.  xxxi.  &  It  Is  doubtful  If  this  was  ever  acknowledged 
in  practice.  See  Kuenen,  Qodsdienst,  II.  269  so.,  and  Wellhausen. 
•P  .  v.  1. f  2  (Eng.  tr.,  p.  165  who  argue  that  the  pam«Ke 
to  Leviticus  Is  a  later  addition.  The  tendency  of  the  Pharisees 
wm  to  pay  tithe  on  everything,  and  to  make  a  self-righteous 
buast  at  this  (Matt,  xxlll.  23  ;  Luke  xvii!.  12). 

*  It  was  his  denial  of  the  divine  right  of  tithes  that  brought 
oown  the  wrath  of  the  Star  Chamber  upon  the  author.  He  was 
forcwi  to  retract  an  opinion  too  liberal  for  the  time.  See  Ssujkk. 

1  Hailam,  Middle  Apes.  11.  205. 

♦  See  Dante,  Par.  xfl.  ta,  " 

•  Pi  U.  16,  7. 

"  firtrot-.  Comm..  bk.  ill.  7. 

•  C.  vlU.  a  2. 

"The  grant  said  to  have  been  made  by  ^thelwulf  In  855,  to 
which  the  general  payment  of  tithes  In  England  has  been  com- 
mwily  traced,  appears  not  to  rest  on  satisfactory  evidence ;  see 


Bk.  ill.  30. 
•  Sess.  xxv.  12. 


Edw.  VI  e.  13.  They  are  also  divided  from  other  points 
of  view  into  ordinary  and  extraordinary, — the  latter  being 
a  tithe  at  a  heavier  rate  charged  on  hop  and  market 
gardens, — and  into  great  and  small,  as  a  rule  those  which 
go  to  the  rector  and  vicar  respectively.  In  general  great 
tithes  are  predial,  small  are  mixed  and  personal.  It  is  not 
everything  that  is  tithable;  exemptions  are  claimable 
either  from  the  nature  of  the  property  or  the  privilege  of 
the  owner.  Stone,  lime,  and  such  other  substances  as  are 
not  of  annual  increase  are  exempt.  So  are  creatures  ferm 
naturte  Exempt  by  privilege  are  the  crown  by  its  preroga- 
tive, and  spiritual  corporations  in  accordance  with  the 
maxim  recognized  equally  by  canon  and  common  law, 
ecclesia  deoimas  nou.  tolvit  ecelesist.  Thus  a  rector  pays  no 
tithes  to  his  vicar,  or  a  vicar  to  bis  rector.  On  the  samo 
principle  it  is  a  ground  of  exemption  that  lands  were  an- 
ciently the  property  of  the  privileged  orders  (at  the  timo 
of  the  dissolution  of  monasteries,  the  Cistercians  and  Hos- 
pitallers), or  were  lands  of  the  greater  monasteries  dis- 
charged from  tithe  by  31  Hen.  VIIL  c.  13.  Exemption 
may  also  be  claimed  by  redemption,  by  substitution  of  a 
rent-charge,  by  a  real  composition  (that  is,  an  agreement 
between  the  incumbent  and  the  landowner,  with  the  con- 
sent of  the  ordinary  and  patron,  for  the  discharge  from 
payment  of  tithe  by  means  of  satisfaction  by  giving  of 
land  or  some  other  real  recompense),  by  a  modus  (that  ia,  a 
partial  discharge  owing  to  some  customary  method  of 
tithing  or  modus  deeimandi),  or  by  prescription  under  2  and 
3  Will.  IV.  c.  100.  Tithes  in  extra- parochial  places  belonged 
at  common  law  to  the  crown,  except  by  custom.  Tithes 
are  incorporeal  hereditaments  (see  Real  Estate),  and  may 
be  dealt  with  like  any  other  real  estate  of  that  nature. 
Thus  they  are,  if  in  lay  hands,  tenements  which  may  be 
entailed  or  leased,  are  subject  to  dower  and  curtesy,  are 
assets  for  the  payment  of  debts,  and  are  (whether  in  lay 
hands  or  not)  within  the  Statute  of  Limitations.  They  do 
not,  however,  issue  out  of  the  land  like  rents,  but  are  col- 
lateral to  it.  Accordingly  tithes  are  always  freehold,  even 
though  they  are  charged  on  copyhold  lands.  Tithes  are 
presumed  to  go  to  the  parson  of  the  parish.  This  presump- 
tion may  be  rebutted  by  proof  that  some  or  all  the  tithes 
go  to  the  vicar,  where  tin-  rector  is  in  holy  orders,  or  to  a  lay 
impropriator.  It  is  said  that  about  a  third  part  of  the 
tith<*  in  England  ia  in  the  hands  of  laymen.  At  one  time 
arbitrary  consecration  of  tithes  was  allowed, — that  is,  pay- 
ment to  any  priest  at  the  will  of  the  tithe-payer.  This  was 
forbidden  by  a  decretal  epistle  of  Innocent  III.,  about  1200. 
"  This  epistle  decretall,"  says  Coke, "  bound  not  the  subjects 
of  this  realm,  but  the  same  being  just  and  reasonable  they 
allowed  the  same,  and  so  became  lex  ttrrm."n  A  vestige  of 
the  arbitrary  consecration  perhaps  exists  in  the  rarely  oc- 
curring right  of  the  parson  of  one  parish  to  a  portion  of 
the  tithes  of  another.  Tithes  are  payable  by  all  persona 
alike,  whether  members  of  the  Church  of  England  or  not. 
Special  enactments  deal  with  their  recovery  from  Roman 
Catholics  and  Quakers.  Up  to  1836  tithes  were  paid  in 
kind,  unless  where  any  other  method  of  payment  applied 
in  a  particular  case,  such  as  n  modus  in  the  nature  of  a 
pecuniary  compensation,  or  a  pecuniary  payment  under  the 
terms  of  a  public  or  private  Act,  as  in  the  city  of  London 
by  37  Hen.  VIII.  c.  12, 22  and  23  Car.  II.  c  15,  and  other 
Acts.  Even  before  1836,  however,  the  bulk  of  the  tithes 
commuted,  but  such  commutation  was  in  ordinary 
good  only  during  the  tenure  of  a 
bency,  and  did  not  bind  the  incumbents  t— 
Act  of  1836  merely  completed  and  gave  legialative  i 
to  a  tendency  which  bad  been  long  on  the  increase. 

The  effect  of  the  Tithe  Commutation  Act,  1836  (6  and  7 
Will.  IV.  c.  71,  frequently  amended  since),  was  to  substitute 
for  the  tithe  paid  in  kind  or  the  fluctuating  commuted 
tithe  a  rent-charge— commonly  called  the  tithe  rent-charge 
— equivalent  to  the  market  value  from  time  to  time  on  a 
septennial  average  of  the  exact  quantities  of  wheat,  barley, 
and  oats  which  made  up  the  legal  tithes  by  the  estimate  in 
1836.  Excepted  from  the  operation  of  the  Act  are  (unless 
where  there  is  a  special  provision  approved  by  the  com- 
missioners) tithes  of  flsh  or  of  fishing,  or  any  personal 
those  of  mills,  or  any  mineral  tithes,  or 
in  lieu  of  tithes  in  London  and 


rwiynionts  or 

other  places,  resting  on  the  authority  of  local  Acta.  The 
Act  has  not  been  wholly  successful  in  Its  working.  By  the 
transfer  of  estates,  and  by  changes  in  local  agriculture,  the 
old  estimates  are  no  longer  fairly  applicable  in  all  cases. 
The  commutation  has  been,  on  the  whole,  to  the  advantage 
of  the  landowners,  for  the  tithe  remains  fixed  while  the 
rental  of  land  since  1836  has  risen,  according  to  8ir  James 
Caird,  from  33  millions  to  62  millions  [$160,380,000  to  " 
720,000]  per 
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by  a  voluntary  agreement,  confirmed  by  the  tithe  commis- 
sioners,1 or  by  an  award  of  the  commissioners.  The 
machinery  for  determining  the  tithe  for  any  given  year  is 
as  follows :  the  Board  of  Trade  is  to  cause  the  averagu 
prices  per  imperial  bushel  of  each  sort  of  British  oorn  to 
be  computed  from  the  summaries  sent  by  the  inspectors  of 
corn  returns,  obtained  from  the  averages  stated  by  the  in- 
spectors, and  published  in  the  Ixndon  Qaaeite  weekly, 
quarterly,  and  yearly,  and  a  septennial  average  is  to  be 
obtained  from  the  sum  of  the  annual  averages  divided  by 
•even  (45  and  46  Vict.  c.  37,  saperseding  sect.  56  of  the  Act 
of  1836).  The  rent-charge  is  computed  on  the  basis  of  one- 
third  for  wheat,  one-third  for  barley,  aud  one-third  for 
oats.  The  respective  prices  were  originally  fixed  by  7 
Will.  IV.  and  1  Vict  c.  69,  s.  7  (as  altered  by  the  Ismdon 
Gazette  of  9th  December,  1837),  at  7s.  lid.  ($1.72 A]  for 
wheat,  3s.  11  jd.  [96tV-]  for  harley,  and  2s.  9d.  [.67c]  for  oats 
per  bnsbel.  The  prices  for  1887  were  4s.  lid.  l$1.19i],  3s.  i 
lOd.  [90cj.and  2s.7Jd.  [.63/rc]  respectively.  Owing  to  this 
fall  in  prices  tithe  rent-charge  which  stood  at  £100  |>4H6] 
in  1836  was  worth  in  1887  only  £87  8s.  lOd.  [$424.97]. 

After  the  coming  into  force  of  the  Act  of  1836  all  lands 
were  discharged  from  tithe,  and  the  tithe  rent-charge  was 
substituted,  payable  by  equal  half-yearly  payments,  each 
1st  of  July  and  1st  of  January.  A  tenant  paying  the  rent- 
charge  is  to  be  allowed  the  same  in  account  with  hi*  land- 
lord. The  charge  thus  ultimately  falls  upon  the  landlord, 
whether  or  not  he  pays  it  in  the  first  instance  to  the  tithe- 
owner.  Land  may  be  given  instead  of  a  rent-charge  where 
the  tithe  owner  is  an  ecclesiastical  person.  Gardens  or 
■mall  tenements  may  be  exempt  from  titho  by  3  and  4  Vict, 
c.  15.  Later  Acts  give  a  power  of  redemption  of  rent-charge 
in  the  case  of  laud  required  for  public  purposes,  settled 
land,  etc.  (9  and  10  Vict.  c.  73:  23  and  24  Vict  c.  93;  41 
and  42  Vict  c  42  ;  45  and  46  Vict  c.  38).  Merger  of  the 
is  allowed  by  tenants  in  fee  or  in  tail  under 
1836,  and  by  persons  having  powers  of  appoint- 
uits  for  life,  and  owners  of  glebes  under  1  and  2 
Vict  c  64  and  2  and  3  Vict  c.  62.  The  mode  of  recovery 
of  arrears  provided  by  the  Act  of  1836  was  a  new  one.  Up 
to  that  time  arrears  could  not  be  distrained  for,  unless  in 
exceptional  cases.  The  remedy  of  the  parson  was  a  suit 
for  subtraction  of  tithes,  which,  by  2  and  3  Edw.  VI.  c.  13, 
could  only  be  brought  in  a  spiritual  court  The  remedy  of 
the  lay  holder  was  a  suit  or  action  in  any  temporal  court 
by  32  Hen.  VIII.  c.  7.  It  is  provided  by  the  Act  of  1836 
that,  if  the  rent-charge  be  in  arrear  for  twenty-one  days, 
the  person  entitled  to  it  may,  after  ten  days'  noticein  writ- 
ing, distrain  upon  the  lands  liable  to  the  payment  of  it  If 
it  be  in  arrear  for  forty  days,  and  there  be  no  sufficient 
distress  on  the  premises,  a  writ  of  habere  facia*  potteMionem 
may  issue,  directing  the  sheriff  to  summon  a  jury  to  smcss 
arrears.  Not  more  than  two  years'  arrears  can  bo  recov- 
ered by  either  means.  It  appears  from  these  sections  of  the 
Act  that  the  charge  binds  the  land  alone,  and  that  there  is 
no  personal  liability  of  either  landlord  or  tenant  Though 
the  charge  is  on  the  land,  it  is  not  on  the  inheritance,  and 
it  has  been  recently  decided  that  arrears  are  not  recoverable 
by  sale  of  the  lands  out  of  which  the  rent-charge  issues. 
The  assessment  of  the  rent-charge  on  wastes,  common  or 
voo^i  i  t  n  ro  i  Cfts/t  t  o  *i  ^  ]  h  t '  '  ¥ .  '  ^  ■ 
i  of  corn  rents  created  by  local  Acts., 
are  the  subject  of  special  provisions.  The  Act  of  1836  and 
later  Acts  provided  for  the  division  of  the  charge  upon  hop 
grounds,  orchards,  fruit  plantations,  and  market  gardens 
into  the  ordinary  and  extraordinary  charge,  the  latter  to  be 
a  rate  per  acre  in  addition  to  the  ordinary  charge.  The 
extraordinary  tithe  applies  only  while  the  land  is  culti- 
vated as  a  hop  ground,  etc,  and  in  case  of  new  cultivation 
comes  into  operation  gradually,  the  full  rate  not  being 
levied  at  once.  The  incident  of  the  extraordinary  tithe 
having  been  found  an  impediment  to  agriculture,  especially 
in  Kent,  the  Extraordinary  Tithe  Commutation  Act  1886 
(49  and  50  Vict  c.  54),  was  passed  as  a  remedy.  It  provides 
that  no  extraordinary  tithe  is  to  be  charged  upon  any  land 
newly  cultivated  after  the  passing  of  the  Act.  With  regard 
to  land  subject  at  the  passing  of  the  Act  to  extraordinary 
tithe,  the  Act  enables  the  laud  commissioner*  to  certify  the 
capital  value  of  the  extraordinary  tithe  on  each  farm  or 
parcel  of  land,  the  land  to  be  charged  in  lieu  of  the  tithe 
with  the  payment  of  an  annual  rent-charge  equal  to  4  per 
cent  on  the  capital  value.  The  owner  or  any  other  person 
interested  in  tbe  land  may  redeem  the  charge  at  its  capital 
value.  Tithe  rent-chargo  is  subject  by  the  Act  of  1836  to 
all  parliamentary,  parochial,  and  county  rates,  and  is  an 
»t  within  the  Poor  Bate  Act  of  the  same  year 


wl\h  other  bod  ■*<1 
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2.  the  tithe  commtMlonsrs  hsve. 
in  the  land 


(6  and  7  Will.  IV.  c.  96).  The  latter  Act  farther  enscti 
that  in  estimating  the  net  annual  value  of  ratable  hered- 
itaments, the  rent  is  to  be  estimated  free,  later  aits,  of  tithe 
commutation  rent-charge,  if  any.' 

Scotland.— The  terms  "  tithes  "  and  "  teinds  "  are  both  in 
use  but  the  latter  is  the  more  common.  Teinds  are  either 
drawn  in  kind,  valued  or  redeemed.  Originally  they  were 
all  drawn  in  kind,  as  in  England,  but  their  comrauUtioa 
or  redemption  was  the  subject  of  many  Acts  of  the  Scot- 
tish parliament,  especially  those  passed  in  1633,  the  practi- 
cal effect  of  which  has  been  to  make  a  fixed  burden  on  the 
land  take  the  place  of  a  fluctuating  payment  and  to  -in- 
stitute a  payment  of  one-fifth  of  the  rent  for  one-tenth  of 
the  produce.  In  the  first  instance  all  teinds  went  to  the 
church  ;  but  when  at  the  Beformation  the  crown  became 
proprietor  of  the  church  lands,  grants  were  made  by  it  ts 
the  lords  of  erection  or  titulars  of  the  tithes,  laymen  hold- 
ing of  the  crown.  The  Act  1587,  c.  29.  annexed  the  church 
lands  to  the  crown,  with  certain  exceptions  in  favor  of  1st 
holders  and  others.  All  bishop's  teinds  and  those  formerly 
part  of  the  revenue  of  the  chapel  royal  are  now  crown 
property.  The  Church  Patronage  Act  of  1874  does  not  affect 
the  right  to  teinds  of  a  patron  or  titular.  Teinds  in  lay  hand* 
arc  subject  to  the  burden  of  providing  a  suitable  provision  for 
the  minister,  the  stipend  being  fixed  by  the  Court  of  Teinds. 
All  lands  are  subject  to  teinds  except  those  which  before 
the  Beformation  were  feoed  cum  dectmit  inelutis  ft  nsufium 
antra  geparatie,  so  that  the  grantee  held  land  and  teinds 
together.  In  order  to  prove  such  an  exemption,  the  person 
claiming  under  a  deeipue  iudutw  title  must  show  that  the 
lands  and  toiuds  belonged  to  a  mouastery,  that  the  lands 
were  never  teindable,  that  they  were  uoralia.  or  reclaimed 
by  the  monks  themselves,  that  the  title  bears  that  the  lands 
are  held  cum  decimu  indwris,  etc,  and  that  it  is  previous  to 
1587.  The  judges  of  the  Court  of  Session  sit  as  commission- 
ers of  teinds,— a  jurisdiction  especially  preserved  by  art 
xix,  of  the  Act  of  Unlon.-and  exercise  wider  powers  than 
any  existing  body  in  England,  as  they  possess  at  once  the 
jurisdiction  of  a  court  of  justice  and  of  the  English  land 
commissioners.  The  constitution  and  procedure  of  the 
Court  of  Teinds  is  regulated  by  48  Geo.  III.  c.  138  and 
subsequent  Acts.' 

Ireland. — Many  Acts  of  the  Irish  parliament  deal  with 
tithes,  both  generally  and  locally,  the  earliest  being  33  He*. 
VIII.  c.  12,  based  upon  tbe  English  Act,  28  Hen.  VIII.  c. 
20.  After  the  "  tithe  war  "  at  the  beginning  of  the  19th 
century,  a  tithe  composition  payable  by  the  occupier  wm 
fixed  by  4  Geo.  IV.  c.  99.  In  1838  an  annual  rent-charge 
equal  in  amount  to  three-fourths  of  the  titbe  composition 
was  substituted  for  the  latter  by  1  and  2  Vict.  c.  109.  The 
rent-charge  is  recoverable  by  distress  where  tbe  person 
liable  is  the  occupier,  in  other  canes  by  action  in  tbe  High 
Court  of  Justice,  or  by  civil  bill  in  claims  under  £30 
[$97,201.  Tbe  Irish  Church  Act  1869  (32  and  33  Vict  r.  48). 
vests  all  tithe  rent-charge  then  belonging  to  clergy  of  tb* 
Irish  Church  in  the  commissioners  of  church  temporalities 
in  Ireland.  By  that  Act  and  the  amending  Act  35  and  36 
Vict  c.  90,  the  commissioners  are  enabled  to  purchase  the 
surrender  or  assignment  of  any  subsisting  lease  of  tithe 
rent-charge  made  by  an  ecclesiastical  person  or  oorporstios 
and  to  sell  any  rent-charge  vested  in  them  to  the  owner  of 
the  land  charged  therewith  for  a  sum  equal  to  twentytwe 
and  a  half  years'  purchase*  (J.  wf.) 

TITHONUS,  a  character  of  Greek  mythology,  a 
son  or,  according  to  others,  a  brother  of  Laomedon, 
king  of  Troy.  He  was  beloved  by  Eos  (the  Morning), 
who  carried  him  away  and  dwelt  with  him  at  the  limit 
of  the  world,  by  the  Ocean  stream.  Eos  begged  of 
Zeus  that  her  lover  might  live  forever,  and  her  reouest 
was  granted ;  but  she  forgot  to  a*>k  immortal  youth  fur 
him,  so  he  shrivelled  up  into  a  hideous  old  man,  whom 
Eos  kept  shut  up  in  a  chamber.  At  last  Tithonus 
prayed  to  be  rid  of  the  burden  of  old  age  and  was 
turned  into  a  grasshopper.  Ens  had  two  sons  bv  him 
— Memnon,  king  of  Ethiopia,  and  Emathion.  Mem- 

i  See  In  addlUon  to  the  authorities  already  cited.  Montesquieu 
Emril dee  1/>U,  bk.  xxxl.  c.  U  ;  Prldeaux.  On  TUlta;  Eagle.  0* 
Tiihr* ;  Shclford,  On  the  Tithr  Ommutnttan  AcU  ;  Phllltmore.  tr- 
eltnnXical  //lie,  voL  IL,  1488;  Stephen.  Uwnav,  vol.  It  bk.  lv.  pt 
li.  ch.  111. 

*  .See  Pelden.  Wttory  njt  TUHet,  c  vil.  s.  9 ;  O.  J.  Bell,  r>**l«. 
{(877,  1147  ;  W.  Bell.  Law  Dirt,  and  Diaett,  "  Teinds." 

*  [The  Mormon  Church  in  Utah  exact*  lithe*  but  they  are  not 
required  elsewhere  in  the  United  Bute*.  Tithes  were  sboUfMt 
in  France  and  other  European  countries  at  the  Urn*  of 

~tj  an  old  French  law,  sUll  In 
-  province  of  C 
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non  was  killed  before  Troy  by  Acbilles ;  bat  tbe  legend 
ia  later  than  the  Iliad,  which  doe*  not  mention  it.  As 
to  Eos  herself,  her  name  is  etyraologically  identical 
with  the  Sanskrit  uth  and  the  Latin  aurora,  both 
meaning  "  morning."  According  to  Hesiod,  Eos  was 
a  daughter  of  Hyperion  and  Thea,  and  sister  of  the 
Sun  and  Moon.  Homer  represents  her  arising  every 
morning  from  the  couch  of  Tithonus  to  carry  light  to 
gods  and  men,  drawn  in  a  chariot  up  the  aky  by  her 
swift  steeds  Lam  pus  and  Phaethon.  Her  common 
epithet  in  Homer  is  "  rosy-fingered,"  the  meaning  of 
which  is  disputed.  Besides  Tithonus  she  loved  Orion 
till  Artemis  shot  him  with  an  arrow  in  Ortygia.  She 
also  loved  and  carried  off  the  youthful  hunter  Ceph- 
alus ;  he  was  already  married  to  Procria,  to  whom,  in 
spite  of  his  infidelity,  he  was  afterwards  reconciled.  A 
peculiar  form  of  the  Cephalus  legend  is  given  by 
Apollodorua  (iii.  14,  3)  :  CephaluB,  a  son  of  Hermes 
and  Herse.  was  carried  off  by  Eos,  and  from  their 
anion  in  Syria  sprang  Phaethon.  By  Astraeus.  Eos 
became  the  mother  or  the  Morning  Star  and  all  the 
■tarry  host. 

With  regard  to  representation!  in  art,  the  combat  between 
Achillea  and  Meniuon  was  figured  on  the  cheat  of  Cypaelus 
Pausania*,  v.  19, 1),  and  it  appears  on  early  Greek  vase*  of 
,  Corinth,  and  Chalcis.  There  was  a  group  of  Eos 
[off  Cephalus  on  the  roof  of  the  Stoa  fiasileios  at 


and  the  same  scene  was  represented  on  the  throne 
at  Amyclss  (Paus.,  i.  3, 1 ;  iii.  18, 12).  It  also  appears  on 
tums,  and  formed  an  acroterion  group  on  the  temple  at 
Wot.    Eos  in  her  chariot  is  represented  on  vase*. 

V-ntST*"'  Au*u*rUcha  Uxikan  *r         *  r6m~ 

TITIAN  ( 1 477-1 576).  Tiiiano  Vecellio,  or  Vecelli, 
one  of  the  greatest  painters  of  the  world,  and  in  es- 
pecial the  typical  representative  of  the  Venetian  school 
was  commonly  called  during  his  lifetime  "  Da  Cadore," 
from  the  place  of  his  birth,  and  has  also  been  desig- 
nated "  II  Divino."  The  country  of  Cadore,  in  the 
FriuK,  barren  and  poor,  is  watered  by  the  Piave  tor- 
rent poured  forth  from  the  Carnic  Alps,  and  is  at  no 
great  distance  from  Tyrol.  Titian,  therefore,  was  not 
in  any  sense  a  Venetian  of  the  lagoons  and  Adriatic, 
bat  was  native  to  a  country,  and  a  range  of  association, 
perception,  and  observation,  of  a  directly  different 
kind.  Venice  conquered  Friuli  at  a  date  not  very 
remote  from  the  birth  of  Titian :  and  Cadore,  having 
to  choose  between  Venetian  and  imperial  allegiance, 
declared  for  the  former.  Approaching  the  castle  of 
Cadore  from  the  village  Sot  to  Castello,  one  passes  on 
the  right  a  cottage  of  humble  pretensions,  inscribed 
as  Titian's  birth-place ;  the  precise  locality  is  named 
Arsenate.  The  near  mountain — all  this  range  of  hills 
being  of  dolomite  formation — is  called  Marmarolo.  At 
the  neighboring  village  of  Valle  was  fought  in  Titian's 
lifetime  the  battle  of  Cadore,  a  Venetian  victory  which 
be  recorded  in  a  painting.  In  the  1 2th  century  the 
count  of  Camino  oecame  count  also  of  Cadore.  He 
waa  called  Gueoello  ;  and  this  name  descended  in  1321 
to  the  podesta  (or  mayor)  of  Cadore,  to  the  stock  to 
which  the  painter  belonged.  Titian,  one  of  a  family 
of  four,  and  son  of  Gregorio  Vecelli,  a  distinguished 
councillor  and  soldier,  and  of  his  wife  Lucia,  was  born 
in  1477. 

It  used  to  be  said  that  Titian,  when  a  child,  painted 
upon  the  wall  of  the  Casa  Sampieri,  with  flower-juice, 
a  Madonna  and  Infant  with  a  boy-angel ;  but  modern 
connoisseurs  say  that  the  picture  is  a  common  work, 
of  a  date  later  than  Titian's  decease.  He  was  still  a 
child  when  sent  by  his  parent?  to  Venice,  to  an  uncle's 
uouse.  There  he  was  placed  under  an  art-teacher, 
who  may  perhaps  have  been  Sebastiano  Zuccato,  a 
mosaicist  and  painter  now  forgotten.  He  next  be- 
came a  pupil  ot  Gentile  Bellini,  whom  he  left  after  a 
while,  because  the  master  considered  him  too  off- 
hand in  work.  Here  he  had  the  opportunity  of 
studying  many  fine  antiques.  His  last  instructor  was 
Giovanni  Bellini ;  but  Titian  was  not  altogether  satis- 


fied with  his  tutoring.  The  youth  was  a  contempo- 
rary of  Giorgione  and  Palma  (Veochio);  when  his 
period  of  pupilage  expired,  he  is  Burmiscd  to  have 
entered  into  a  sort  of  partnership  with  Giorgione.  A 
fresco  of  Hercules  on  the  Morosini  Palace  is  said  to 
have  been  one  of  his  earliest  works ;  others  were  the 
Virgin  and  Child,  in  the  Vienna  Belvedere,  and  the 
Visitation  of  Mary  and  Elisabeth  (from  the  convent 
of  8.  Andrea),  now  in  the  Venetian  academy.  In 
1507-8  Giorgione  was  commissioned  by  the  state  to 
execute  frescos  on  the  re-erected  Pondaco  de'  Tedeschi. 
Titian  and  Morto  da  Feltre  worked  along  with  him, 
and  some  fragments  of  Titian's  paintings,  which  are 
reputed  to  have  surpassed  Giorgione's,  are  still  dis- 
cernible. According  to  one  account,  Giorgione  was 
nettled  at  this  superiority,  and  denied  Titian  ad- 
mittance to  his  house  thenceforth.  Stories  of  jeal- 
ousies between  painters  are  rife  in  all  regions,  and  in 
none  more  than  in  the  Venetian, — various  statements 
of  this  kind  applying  to  Titian  himself.  One  should 
neither  accept  nor  reject  them  uninquiringly ;  counter- 
evidence  ofsome  weight  can  be  cited  for  Vecelli's 
vindication  in  relation  to  Moroni,  Correggio,  Lotto, 
and  Coello.  Towards  1511,  after  the  cessation  of  the 
League  of  Cambrai— which  had  endeavored  to  shatter 
the  power  of  the  Venetian  republic,  and  had  at  any 
rate  succeeded  in  clippingthe  wings  of  the  lion  of  St. 
Mark — Vecelli  went  to  Padua,  and  painted  in  the 
Scuola  di  S.  Antonio  a  series  of  frescos,  which  con- 
tinue to  be  an  object  of  high  curiosity  to  the  students 
of  his  genius,  although  they  cannot  be  matched  against 
his  finest  achievements  in  oil  painting.  Another 
fresco,  dated  1523,  is  St.  Christopher  carrying  the  in- 
fant Christ,  at  the  foot  of  the  doge's  steps  in  the 
ducal  palace  of  Venice.  From  Padua  Titian  in  1512 
returned  to  Venice:  and  in  1513  he  obtained  a 
broker's  patent  in  the  Fondaco  de'  Tedeschi,  termed 
"La  Sanseria"  or  "Senseria"  (a  privilege  much 
coveted  by  rising  or  risen  artists),  and  became 
]  superintendent  of  the  Government  works,  being 
'  especially  charged  to  complete  the  paintings  left 
unfinished  by  Giovanni  Bellini  in  the  hall  of  the 
great  council  in  the  ducal  palace.  He  set  up  an 
atelier  on  the  Grand  Canal,  at  8.  Samuele, — the 
precise  site  being  now  unknown.  It  was  not  until 
1516,  upon  the  death  of  Bellini,  that  he  came  into 
actual  enjoyment  of  his  patent ;  at  the  same  date  an 
arrangement  for  painting  was  entered  into  with  Titian 
alone,  to  the  exclusion  of  other  artists  who  had  here- 
tofore been  associated  with  him.  The  patent  yielded 
him  a  good  annuity — 120  crowns  [$126.04]— and  ex- 
empted him  from  certain  taxes, — he  being  bound  in 
return  to  paint  likenesses  of  the  successive  doges  of 
his  rime  at  the  fixed  price  of  eight  crowns  each.  The 
actual  number  which  he  executed  was  five.  Titian,  it 
may  be  well  to  note  as  a  landmark  in  this  all  but  cen- 
tenarian life  of  incessant  artistic  labor  and  productive- 
ness, was  now  in  the  fortieth  year  of  his  age.  The 
same  year,  1516,  witnessed  his  first  journey  to  rerrara. 
Two  years  later  was  produced,  for  the  high  altar  of 
the  chnrch  of  the  Frari,  one  of  his  most  world  re- 
nowned masterpieces,  the  Assumption  of  the  Madonna, 
now  in  the  Venetian  academy.  It  excited  a  vast  sen- 
sation, being  indeed  the  most  extraordinary  piece  of 
colorist  execution  on  a  great  scale  which  Italy  had  yet 
seen.  The  signoria  took  note  of  the  facts,  and  did  not 
fail  to  observe  that  Titian  was  neglecting  his  work  in 
the  hall  of  the  great  council. 

Vecelli  was  now  at  the  height  of  his  fame ;  and 
towards  1521,  following  the  production  of  a  figure  of 
St.  Sebastian  for  the  papal  legate  in  Brescia  (a  work 
of  which  there  are  numerous  replicas),  purchasers  be- 
came extremely  urgent  for  his  productions.  It  may 
have  been  about  1523,  after  some  irregular  living  and 
a  consequent  fever,  that  he  married  a  lady  of  whom 
only  the  Christian  name,  Cecilia,  has  come  down  to 
us;  her  first  child,  Pomponio.  was  bom  in  1525,  and 
two  (or  perhaps  three)  others  followed.    Towards  1526 
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be  became  acquainted,  and  soon  exceedingly  intimate, 
with  Pietro  Aretino,  the  literary  bravo,  of  influence 
and  audacity  hitherto  unexampled,  who  figures  so 
strangely  in  the  chronicles  of  the  time.  Titian  sent  a 
portrait  of  him  to  Gonxaga,  duke  of  Mantua.  A 

5 re ut  affliction  befell  him  in  August,  1530,  in  the 
eath  of  his  wife.  Ho  then,  with  his  three  children — 
one  of  them  being  the  infant  Lavinia,  whose  birth  had 
been  fatal  to  the  mother — removed  to  a  new  home, 
and  got  his  sister  Orsa  to  come  from  Cadore  and  take 
charge  of  the  household.  The  mansion,  difficult  now 
to  find,  is  in  the  Biri  Grande,  then  a  fashionable 
suburb,  being  in  the  extreme  end  of  Venice  on  the 
sea,  with  beautiful  gardens  and  a  look-out  towards 
Munino.  In  1532  he  painted  in  Bologna  a  portrait 
of  the  emperor  Charles  V.,  and  was  created  a  count 
palatine  and  knight  of  the  Golden  Spur,  his  children 
also  being  made  nobles  of  the  empire,— for  a  painter, 
honors  of  an  unexampled  kind. 

The  Venetian  Government,  dissatisfied  at  Titian's 
neglect  of  the  work  for  the  ducal  palace,  ordered  him 
in  1538  to  refund  the  money  which  he  had  received 
for  time  unemployed  ;  and  Pordenone,  his  formidable 
rival  of  recent  years,  was  installed  in  his  place.  At 
the  end  of  a  year,  however,  Pordenone  died ;  and 
Titian,  who  had  meanwhile  applied  himself  diligently 
to  painting  in  the  hall  the  battle  of  Cadore,  was  rein- 
This  great  picture,  whioh  was  burned  with 
others  in  1577,  represented  in  life-size  the 
at  at  which  the  Venetian  captain  D'Alviano, 
fronted  the  enemy,  with  horses  and  men  crashing 
down  into  the  stream.  Fontana  s  engraving,  and  a 
sketch  by  Titian  himself  in  the  gallery  of  the  Uffixi  in 
Florence,  record  the  energetic  composition.  As  a 
matter  of  professional  and  worldly  success,  his  position 
from  about  this  time  may  be  regarded  as  higher  than 
that  of  any  other  painter  known  to  history,  except 
Raphael,  Michelangelo,  and  at  a  later  date  Rubens. 
In  1540  be  received  a  pension  from  D'Avaloa,  Mar- 

?uisdel  Vasto,  and  an  annuity  of  200  crowns  11210.06] 
which  was  afterwards  doubled)  from  Charles  V.  on 
the  treasury  of  Milan.  Another  source  of  profit — 
for  he  was  always  sufficiently  keen  after  money — was 
a  contract,  obtained  in  1542,  for  supplying  grain  to 
Cadore,  which  he  visited  with  regularity  almost 
every  year,  and  where  he  was  both  generous  and 
influential.  This  reminds  us  of  Shakespeare  and 
his  relations  to  bis  birthplace,  Stratford-on-Avon ; 
and  indeed  the  great  Venetian  and  the  greater 
Englishman  had  something  akin  in  the  essentially 
natural  tone  of  their  inspiration  and  performance, 
and  in  the  personal  tendency  of  each  to  look  after 
practical  success  and  "  the  main  chance  "  rather  than 
to  work  out  aspirations  and  pursue  ideals.  Titian  had 
a  favorite  villa  on  the  neighboring  Mansa  Hill,  from 
which  (it  may  be  inferred)  ne  made  his  chief  observa- 
tions of  landscape  form  and  effect.  The  so-called 
Titian's  mill,  constantly  discernible  in  his  studies,  is  at 
Collontola,  near  Belluno.  A  visit  was  paid  to  Rome 
in  1546,  when  he  obtained  the  freedom  of  the  city, 
his  immediate  predecessor  in  that  honor  having  been 
Michelangelo  in  1537.  He  could  at  the  same  time 
have  succeeded  the  painter  Fra  Sebastiano  in  his  lucra- 
tive office  of  the  piombo,  and  he  made  no  scruple  of 
becoming  a  friar  for  the  purpose ;  but  this  project 
lapsed  through  his  being  summoned  away  from  Venice 
in  1547  to  paint  Charles  V.  and  others  in  Augsburg. 
He  was  there  again  in  1550.  and  executed  the  portrait 
of  Philip  II.  t  which  was  sent  to  England  and  proved 
a  potent  auxiliary  in  the  suit  of  the  prince  for  the  hand 
of  Queen  Mary.  In  the  preceding  year  VeceUi  had 
affianced  his  daughter  Lavinia,  the  beautiful  girl  whom 
he  loved  deeply  and  painted  various  times,  to  Cornelio 
Sarcinelli  of  Serravalle  ;  she  had  succeeded  her  aunt 
Orsa,  now  deceased,  as  the  manager  of  the  household, 
which,  with  the  lordly  income  that  Titian  made  by 
this  time,  was  placed  on  a  corresponding  footing.  The 
marriage  took  place  in  1554.    She  died  in  childbirth 


in  1560.  The  years  1551  and  1552  were  i 
in  which  Titian  worked  least  assiduously,  . 
stance  which  need  excite  no  surprise  in  the  case  of  a 
man  aged  about  seventy-five.  He  was  at  the  council 
of  Trent  towards  1555,  of  which  his  admirable  picture 
or  finished  sketch  in  the  Louvre  beare  record.  He 
was  never  in  Spain,  notwithstanding  the  many  state- 
ments which  have  been  made  in  the  affirmative. 
Titian's  friend  Aretino  died  suddenly  in  1556,  and  an- 
other close  intimate,  the  sculptor  and  architect  Sanso- 
vino,  in  1570.  With  his  European  fame,  and  many 
sources  of  wealth,  VeceUi  is  the  last  man  one  would 
suppose  to  have  been  under  the  necessity  of  writing 
querulous  and  dunning  letters  for  payment,  especially 
when  the  defaulter  addressed  was  lord  of  Spain  and 
of  the  American  Indies ;  yet  he  had  constantly  to  com- 
plain that  his  pictures  remained  unpaid  for  and  his 
pensions  in  arrear,  and  in  the  very  year  of  his  death 
(February)  he  recites  the  many  pictures  which  he  had 
sent  within  the  preceding  twenty  years  without  receiv- 
ing their  price.  In  fact,  there  is  ground  for  thinking 
that  all  his  pensions  and  privileges,  large  as  they  were 
nominally,  brought  in  but  precarious  returns.  It  has 
been  pointed  out  that  in  the  summer  of  1566  (when  be 
was  elected  into  the  Florentine  academy)  he  made  an 
official  declaration  of  his  income,  and  put  down  the 
various  items  apparently  below  their  value,  not  naming 
at  all  his  salary  or  pensions.  Possibly  there  was  but 
too  much  reason  for  the  omission. 

In  September,  1565,  Titian  went  to  Cadore  and 
designed  the  decorations  for  the  church  at  Pieve, 
partly  executed  by  his  pupils.  One  of  these  is  a 
Transfiguration,  another  an  Annunciation  (now  in  8. 
Salvatore,  Venice),  inscribed  "Titianus  fecit  fecit,"  by 
way  of  protest  (it  is  said)  against  the  disparagement 
of  some  persons  who  cavilled  at  the  veteran's  failing 
handicraft  He  continued  to  accept  commissions  to 
the  last  He  had  selected  as  the  place  for  his  burial 
the  chapel  of  the  Crucifix  in  the  church  of  the  Frari ; 
and;  in  return  for  a  grave,  he  offered  the  Franciscans 
a  picture  of  the  Pieta,  representing  himself  and  his 
son  Oratio  before  the  Saviour,  another  figure  in  the 
composition  being  a  sibyl.  This  work  he  nearly  fin- 
ished ;  but  some  differences  arose  regarding  it,  and  he 
then  settled  to  be  interred  in  his  native  Pieve.  Titian 
was  ninety-nine  years  of  age  (more  or  less)  when  the 
plague,1  which  was  then  raging  in  Venice,  seixed  him, 
and' carried  him  off  on  27th  August,  1576.  He  was 
buried  in  the  church  of  the  Frari,  as  at  first  intended, 
and  his  Pieta  was  finished  by  Palma  Giovane.  He 
lies  near  his  own  famous  painting,  the  Madonna  di 
Casa  Pe&aro.  No  memorial  marked  his  grave,  until 
by  Austrian  command  Canova  executed  the  monu- 
ment so  well  known  to  sightseers.  Immediately  after 
Titian's  own  death,  his  ton  and  pictorial  assistant 
Orazio  died  of  the  same  epidemic  His  sumptuous 
mansion  was  plundered  during  the  plague  by  thieve*, 
who  prowled  about,  scarce  controlled. 

Titian  was  a  man  of  correct  features  and  handsome  per- 
son, with  an  uncommon  air  of  penetrating  observation  sod 
self-possessed  composure, — a  Venetian  presence  worthy  U> 
pair  with  any  of  those  "  most  potent,  grave,  and  reverend 
signors"  whom  his  pencil  has  transmitted  to  posterity. 
He  was  highly  distinguished,  courteous,  and  winning  is 
society,  personally  unassuming,  and  a  fine  speaker,  enjoy- 
ins  (as  is  said  by  Vasari,  who  saw  him  in  the  spring  of 
1566)  health  and  prosperity  unequalled.  The 


can  be  drawn  from  them.  He  gave  splendid  entertain- 
ments at  times;  and  it  is  related  that,  when  Henry  III 
of  France  passed  through  Venice  on  his  way  from  Poland 
to  take  the  French  throne,  he  called  on  Titian  with  a 
train  of  nobles,  and  the  painter  presented  him  as  a  gift 
with  all  the  pictures  of  which  he  inquired  the  price.  He 
was  not  a  man  of  universal  genius  or  varied  faculty  sad 


1  Out  of  a 
time  50,000. 
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A.fompli4hment,  like  Leonardo  da  Vinri  and  Michel- 1 
angelo;  his  one  great  and  supreme  endowment  wax  that  of  i 

painting.  | 
Erer  since  Titian  rose  into  celebrity  the  general  verdict 
bas  been  that  he  is  the  greatest  of  painters,  considered 
>m  hnically.  In  the  first  place  neither  the  method  of  fresco 
painting  nor  work  of  tin:  colnmal  scale  to  which  fresco 
painting  ministers  is  here  in  question.  Titian's  province 
h  that  of  oil  painting,  and  of  paintiug  ou  a  scale  which, 
though  often  large  aud  grand,  is  not  colossal  either  in 
dimension  or  in  inspiration.  Titian  may  properly  be  re- 
garded ss  the  greatest  manipulator  of  paint  in  relation  to 
color,  tone,  luminosity,  richness,  texture,  surface,  and  har- 
mony, and  with  a  view  to  the  production  of  a  pictorial 
whole  eon  veying  to  the  eye  a  true,  dignified,  and  beautiful 
impression  of  it*  general  subject-matter  aud  of  the  objects 
of  aeose  which  form  its  constituent  parts.  In  this  sense 
Titian  has  never  been  deposed  from  his  sovereignty  in 
painting,  nor  can  one  forecast  the  time  in  which  he  will  be 
deposed.  For  the  complex  of  qualities  which  we  sum  up 
in  the  words  color,  handling,  and  general  force  and  har- 
mony of  effect,  he  stands  unmatched,  although  in  particular 
items  of  forcible  or  impressive  execution — not  to  speak  of 
creative  invention— some  painters,  one  in  one  respect  and 
Another  in  another,  may  indisputably  be  preferred  to  him. 
He  carried  to  its  acme  that  great  colorist  conception  of  the 
Venetian  school  of  which  the  first  masterpieces  are  due  to 
the  two  Bellini,  to  Oarpaccio,  and,  with  more  fully  devel- 
oped suavity  of  manner,  to  Oiorgione.  Pre-eminent  in- 
restive  power  or  sublimity  of  intellect  he  never  evinced. 
Even  in  energy  of  action  and  more  especially  in  majesty 
or  affluence  of  composition  the  palm  is  not  his;  it  is  (so  far 
at  concerns  the  Venetian  school)  assignable  to  Tintoretto. 
Titian  is  a  painter  who  by  wondrous  magic  of  genius  and 
of  art  satisfies  the  eye,  and  through  the  eye  the  feelings,— 
sometimes  the  mind. 

Titian's  pictures  abound  with  memories  of  his  home- 
country  and  of  the  region  which  led  from  the  hill-summits 
of  (.adore  to  the  queen-city  of  the  Adriatic.  He  was  almost 
the  first  painter  to  exhibit  an  appreciation  of  mountains, 
mainly  those  of  a  turreted  type,  exemplified  in  the  Dolo- 
mites. Indeed  he  gave  to  landscape  generally  a  new  and 
original  vitality,  expressing  the  quality  of  the  objects  of 
nstoreand  their  control  over  the  sentiments  and  imagina- 
tion with  a  force  that  had  never  before  been  approached. 
The  earliest  Italian  picture  expressly  designated  as  "  land- 
scape" was  one  which  Vecelli  sent  in  1552  to  Philip  II. 
His  productive  faculty  was  immense,  even  when  we  allow 
for  the  abnormal  length  of  his  professional  career.  In 
Iuly,  England,  and  elsewhere  more  than  a  thousand  pic- 
tures figure  as  Titian's ;  of  these  about  250  may  be  regarded 
si  dnbious  or  spurious.  There  are,  for  instance,  9  pictures 
in  the  London  National  Gallery,  18  in  the  Louvre,  16  in 
the  Pitti,  18  in  the  Ufflsi,  7  in  the  Naples  museum,  8  in  the 
Venetian  academy  (besides  the  series  in  the  private  meeting- 
ball),  sod  41  in  the  Madrid  museum. 

Naturally  a  good  deal  of  attention  has  been  given  by  artists, 
connoisseurs,  and  experts  to  probing  the  secret  of  how  Titian 
managed  to  obtain  such  astonishing  results  in  color  and  sur- 
face. The  upshot  of  this  research  is  but  meagre ;  the  secret 
seems  to  be  not  so  much  one  of  workmanship  ss  of  faculty. 
His  figures  were  put  in  with  the  brush  dipped  in  a  brown  solu- 
tion, and  then  altered  and  worked  up  as  his  intention 


in  his  very  last  days  he  said— certainly  with  the  modesty 
of  genius,  perhaps  also  with  some  of  the  tenacity  of  old  age 
-that  be  was  then  beginning  to  understand  what  painting 
meant.  In  his  earlier  pictures  the  gamut  of  color  i 
mainly  upon  red  and  green,  in  the  later  ones  upon  c 


mainly  upon 

yellow  and  blue.   The  pigments  which  he 
bs|  unusual ;   indeed  they  were  both  few  and 
Is  that  Vecelli  would  set 

"who  a 

as  If  they  were  his  mortal  enemies,  would 
"lem  like  a  man  possessed  ;  also  that  he 
in  progress  at  the  same  time,  turning 
from  one  to  the  other,  and  that  in  his  final  operations  he 
worked  far  more  with  finger  than  with  brush.  It  has  been 
said,  and  probably  with  truth,  that  he  tried  to  emulate  Pal- 
ma  Vecchio  in  softness  as  well  as  Oiorgione  in  richness. 
Michelangelo's  verdict  after  inspecting  the  picture  of 

"  li 


Danae  in  the  Bain  of  Gold,  executed  in  1546,  has  often 
been  quoted.  He  said, "  That  man  would  have  had  no  equal 
if  art  had  done 


ing  principally  of  seve 
tor  he  added,  "  Pity  t 
to  draw  well."  As  a 
Titian  was  not  only  c 


much  for  him  ss  nature."  He  was  think 
severity  and  majesty  of  draughtsmanship, 
that  in  Venice  they  don't  learn  how 
draughtsman  of  the  human  figure 


is  reported  to  have  studied  anatomy  deeply ;  but  one  can 
easily  understand  that  he  fell  not  a  little  short  of  the 
standard  of  Michelangelo,  and  even  of  other  leading 
Florentines.  He  was  wont  to  paint  in  a  nude  figure 
with  Venetian  red,  supplemented  by  a  little  lake  in  the 
contour  and  towards  the  extremities.  He  observed  thst 
a  colorist  ought  to  manipulate  white,  black,  and  red,  and 
that  the  carnations  cannot  be  done  in  a  first  painting  but 
by  replicating  various  tints  and  mingling  the  colors.  He 
distanced  all  predecessors  in  the  study  of  color  as  applied 
to  draperies, — working  on  the  principle  (in  which  Oior- 
gione may  perhaps  have  forestalled  him)  that  red  comes 
forward  to  the  eye,  yellow  retains  the  rays  of  light,  and 
blue  assimilates  to  shadow.  In  his  subject-pictures  the 
figures  are  not  very  numerous,  and  the  attitudes  ant 
mostly  reserved  ;  even  in  bacchanals  or  battles  the  athletic 
display  has  more  of  facility  than  of  furor.  His  architec- 
tural scenes  were  sometimes  executed  by  other  persons, 
especially  the  Kosas  of  Brescia.  The  glow  of  late  after- 
noon, or  the  passionate  ardor  of  early  sundown,  was  much 
affected  by  Titiau  in  the  lighting  of  his  pictures.  Gener- 
ally it  may  be  said  that  he  took  great  pains  in  completing 
his  works,  and  pains  also  in  concealing  the  traces  of  labor. 
He  appears  to  have  bad  little  liking  for  teaching,  partly 
from  distaste  of  the  trouble,  and  partly  (if  we  are  to  be- 
lieve biographers)  from  jealousy.  He  was  quite  willing, 
however,  to  turn  to  some  account  the  work  or  his  scholars ; 
it  is  related  that  on  going  out-of-doors  he  would  leave  his 
studio  open,  so  that  the  pupils  had  a  clandestine  opportu- 
nity of  copying  his  works,  aud  if  the  copies  proved  of  sal- 
able quality  he  would  buy  them  cheap,  touch  them  up,  and 
resell  them. 

Titian's  family  relations  appear  to  have  been  happy,  ex- 
cept as  regards  his  eldest  son  Pomponio.  This  youth,  at 
the  age  of  six,  was  launched  upon  the  ecclesiastical  career; 
but  he  proved  wasteful  and  worthless,  and  Titian  at  last  got 
so  disgusted  with  him  that  he  obtained  the  transfer  to  a 
nephew  of  a  benefice  destined  for  Pomponio.  The  fortune 
which  he  left  was,  after  his  decease,  squandered  by  the  ton- 
sured prodigal.  The  other  son,  Oraaio,  born  towards  1528, 
who  (as  we  have  seen)  assisted  Titian  professionally,  became 
a  portrait-painter  of  mark,— some  of  his  likenesses,  almost 
comparable  with  Titian's  own,  being  often  confounded  with 
his  by  owners  and  connoisseurs.  He  executed  an  important 
picture  in  the  ball  of  the  great  council,  destroyed  by  fire. 
He  gave  to  alchemy  some  of  the  time  which  might  have 
been  bestowed  upon  painting.  Several  other  artists  of  the 
Vecelli  family  followed  in  the  wake  of  Titian.  Franc 


Vecelli,  his  elder  brother,  was  introduced  to  painting  by 
Titian  (it  is  said  at  the  age  of  twelve,  but  chronology  will 
hardly  admit  of  this),  and  painted  in  the  church  of  8.  Vito  in 
Cadore  a  picture  of  the  titular  saint  armed.  This  was  a 
noteworthy  performance  of  which  Titian  (the  usual  story) 
became  jealous;  bo  Francesco  was  diverted  from  paint- 
ing to  soldiering  and  afterwards  to  mercantile  life.  Marco 
Vecelli,  called  Marco  di  Tiziano,  Titian's  nephew,  born  in 
1545,  was  constantly  with  the  master  in  his  old  age,  and 
learned  bis  methods  of  work.  He  has  left  some  able  pro- 
ductions.—in  the  ducal  palace,  the  Meeting  of  Charles  V. 
and  Clement  VII.  in  1529 ;  in  8.  Giacomo  di  Bialto,  an  An- 
nunciation ;  in  88.  Giovanni  e  Paolo,  Christ 
A  son  of  Marco,  named  Tisiano  (or  TizianeUo), 
in  the  17th  century.  From  a  different  branch  of  the  family 
Fabrizio  di  Ettore,  a  painter  who  died  in  1580.  His 
er  Cesare,  who  also  left  some  pictures,  is  well  k 
bis  book  of  engraved  costumes.  Abiti  AnticMi  t  Mod. 
mmaao  Vecelli,  also  a  painter,  died  in  1620.  There 


of  his 


called  Oirolamodi 
chad  up  by  the 
originals. 


his  family,  the  scholars  of  Titian  were  not  numerous ; 
Bordone  and  Bon  ifaaio  were  the  two  of  superior  excel  I 


employed  by 

the  master  to  engrave  from  his  works.  It  is  said  that  Titian 
himself  i 
bet 

VPe  must  now  briefly  advert  to  Titian's  individual  works, 
taking  them  in  approximate  order  of  time,  and  merely 
dividing  portrait*  from  other  pictures.  Details  already 
given  indicate  that  he  did  not  exhibit  any  extreme  precocity ; 
the  earliest  works  which  we  proceed  to  mention  may  date 
towards  1505.  In  the  chapel  of  8.  Rocco,  Venice,  is  his 
Christ  Carrying  the  Cross,  now  greatly  dilapidated,  which 
was  an  object  of  so  much  popular  devotion  as  to  produce 
offerings  which  formed  the  first  funds  for  building  the 
Scuoladi  a  Rocco;  in  theacuola  itself  is  his  Man  of  Sorrows. 
The  singularly  beautiful  picture  (see  Schools  or  Paint- 
iho,  vol.  xxi.  p.  467,  Fig.  16)  in  the  Borghese  Palace  in 
ily  named  Divine  and  Human  Love  (by  soma 
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i  and  Sated  Love),  bears  tome  obvious  relation  to  the 
style  of  Palms  Vecchio.  The  story  goes  thst  Titian  was 
enamored  of  Paltnas  daughter;  but  nothing  distinct  on 
this  point  is  forthcoming.  The  Tribute  Money  (Christ  and 
the  Pharisee),  now  in  the  Dresden  gallery,  dates  towards 
1506;  Titian  is  said  to  have  painted  this  highly  finished 
yet  not  "  niggling  "  picture  in  order  to  prove  to  some  Ger- 
mans that  the  effect  of  detail  could  be  produced  without 
those  extreme  minutiss  which  mark  the  style  of  Albeit 
Dnrer.  The  St.  Mark  in  the  church  of  the  Salute— the 
evangelist  enthroned,  along  with  SS.  Sebastian,  Boch, 
Cosmo,  snd  Daiuiano — a  picture  much  in  the  style  of  Gior- 
gionc,  belongs  to  1512.  Towards  1518  was  painted,  also 
in  the  same  class  of  style,  the  Three  Ages,  now  in  Bridge- 
water  House, — a  woman  guiding  the  fingers  of  a  shepherd 
on  a  reed-pipe,  two  sleeping  children,  a  cupid,  an  old  man 
with  two  ska  I  Is,  and  a  second  shepherd  in  the  distance, — 
one  of  the  must  poetically  impressive  among  all  Titian's 
works.  Another  work  of  approximate  date  was  the  Worship 
of  Venus,  in  the  Madrid  museum,  showing  a  statue  of  Venus, 
two  nymphs,  numerous  cupids,  bunting  a  hare,  and  other 
figures.  Two  of  the  London  National  Gallery  pictures— 
the  Holy  Family  and  St.  Catherine  and  the  Noli  Me 
ton  at 


work  of  Card!  da  Cigoli.  To  1530  I 
del  Oonigllo  (Louvre),  painted  fo 
Venus  of  Florence ;  to  1538  the  | 
Qivsars,  for  Oonraga;  and  to  1539 


Ferrara,  probably  the 
her  wine-cup,  which  is  now  in  Madrid.  The  famous  Bac- 
chus aud  Ariadne  in  the  National  Gallery  was  produced 
for  the  same  patron,  in  1523.  The  Flora  of  the  Ufflxi,  the 
Venus  of  Darmstadt,  and  the  lovely  Venus  Anadyotncne 
of  the  Bridgewater  Gallery  may  date*  year  or  so  earlier. 
Another  work  of  1523  is  the  stupendous  Entombment  of 
Christ  in  the  Louvre,  whose  depth  of  color  and  of  shadow 
stands  as  the  pictorial  equivalent  of  individual  facial  ex- 
pression ;  the  same  composition,  a  less  admirable  work,  ap- 
pears in  the  ManfriniGallery.  The  Louvre  picture  comes 
from  the  Gonzaga  collection  and  from  the  gallery  of  Charles 
I.  In  Whitehall.  In  1530  Titian  completed  the  St.  Peter 
Martyr  for  the  church  of  88.  Giovanni  e  Paolo;  for  this 
work  he  bore  off  the  prise  in  competition  with  Pal  ma  Vec- 
chio aud  Pordenone.  Of  all  his  pictures  this  was  the  most 
daring  in  design  of  action,  while  it  yielded  to  none  in  gene- 
ral power  of  workmanship  and  of  feeling.  It  showed  the 
influence  of  Michelangelo,  who  was  in  Venice  while  Veoelli 
was  engaged  upon  it.  A  calami  tons  fire  destroyed  it  in 
1807 ;  the  copy  of  it  which  has  taken  its  place  is  the  handi- 

I  belongs  also  the  Madonna 
for  Gonzaga;  to  1536  the 
portraits  of  the  Twelve 
9  the  Presentation  of  the 
Virgin  in  the  Temple,— one  of  the  conspicuous  examples  in 
the  Venetian  academy,  yet  not  of  the  first  interest  or  im- 
portance. About  1540  were  done  the  forcible  but  rather 
uninspired  paintings  for  8.  Spirito,  Venice,  now  in  the 
church  of  the  Salute— Gain  Killing  Abel,  the  Sacrifice  of 
Abraham,  and  David  and  Goliath ;  in  1543  the  Ecce  Homo 
of  the  Vienna  gallery,  where  Aretino  figures  as  Pilate. 
The  Venus  and  Cupid  of  Florence,  the  Venus  of  Madrid, 
and  the  Supper  of  Km  ma  us  in  the  Louvre  were  still  in 
hand,  or  just  completed,  when  Titian  was  summoned  to 
Augsburg  in  1547.  In  1554  he  sent  to  Philip  II.  in  England 
a  second  Danae  and  a  Venus  and  Adonis.  About  the  same 
time  he  sent  to  Charles  V.  a  Trinity  'or,  as  Titian  himself 
termed  it,  Last  Judgment),  which  represented  the  emperor, 
with  his  family  and  others,  all  in  shrouds,  praying  to  the 
Godhead  ;  Morses  aud  various  other  personages  are  also  por- 
trayed. This  was  the  object  upon  which  Charles  continued 
to  keep  his  eyes  fixed  until  the  film  of  death  closed  on 
them.  Later  pictures,  from  1558  onwards,  are  the  Mar- 
tyrdom of  St.  Lawrence,  Christ  Crowned  with  Thorns 
(Louvre),  Diana  and  Actwon,  Diana  and  Oil II* to,  Jupiter 
and  Antiope,  the  Magdalene,  Christ  in  the  Garden,  and 
Europa,— the  last  six  for  Philip  II.;  of  the  two  Diana  sub- 
jects there  arc  duplicates  in  London  and  in  Vienna.  Philip, 
It  will  be  observed,  was  equally  as  fait  with  nndities  and 
with  sanctities.  The  Jupiter  and  Antiope,  now  much  re- 
stored, is  commonly  called  La  Venus  del  Pardo.  having  at 
first  been  in  the  Pardo  Palace.  The  Magdalene  here  spoken 
of  ( 1561 )  seems  to  be  the  picture  now  in  the  Uffizi  of 
Florence ;  Titian,  in  one  of  his  letters,  said  that  it  was  the 
most  popular  picture  he  had  ever  painted.  In  1563  Vecclll 
offered  to  Philip  II.  his  Last  Snpper,  which  had  been  in  hand 
for  six  years;  it  was  cat  down  in  the  Escorisl  to  suits  par- 
ticular space,  and  offers  now  little  noticeable  beyond  the 
fine  grouping.  The  St.  Jerome  of  the  Brera  Gallery  in 
Milan,  a  work  of  wonderful  energy,  spirit,  and  force, 
especially  for  a  more  than  octogenarian  hand,  was  probably 
rather  earlier  than  this  :  there  is  a  replica  of  it  in  the  B»- 
corial.   One  of  the  master's  latest  pictures  (1574-75)  is  in 


Madrid,  and  commemorates  the  Battle  of  Lepanto;  H  is  a 
work  of  failing  power— but  still  the  power  of  a  Titian.  Two 
of  the  mosaics  in  St.  Mark's  church,  Venice,— the  Mark 
in  pontificals,  and  the  sword-sheathing  angel  on  the  right 
of  the  high  altar— are  after  Vecelli's  designs;  but  they  are 
contrary  to  the  true  spirit  of  mosaic  work,  and  the  Mark  is 
especial  is  a  decided  eyesore. 

We  now  turn  to  the  portraits, — works  so  great  in  style, 
so  stately,  and  in  the  best  sense  so  simple  in  perception  and 
feeling  that,  after  allowing  everything  which  can  be  said 
on  behalf  of  some  other  masters  of  the  craft,  soch  at 
Raphael,  Velasquez,  Rubens,  and  Rembrandt,  one  i§  still 
compelled  to  say  that  Titian  stands  on  the  whole  supreme. 
Among  the  highest  examples  are — Alphonso,  duke  of  Fer- 
rara (Madrid) ;  the  same  dnke  and  his  second  wife  Lsam 
Dianti  I  Louvre),  commonly  called  Titian  and  his  Mistresi; 
Francis  I.  ( Louvre  1,  painted  towards  1536,  but  not  from 
direct  sittings,  for  Titian  never  saw  the  French  king;  va- 
rious likenesses  of  himself,  one  of  about  1542,  and  another 
of  1562 ;  Paul  III.,  also  the  same  pope  with  his  grandsons 
Cardinal  Alesaandro  and  Dnke  Ottavio  I  Naples  .—the  far- 


mer, done  in  about  four  weeks,  was  presented  to  the  pon 
tiff  in  May,  1543,  and  cost  two  gold  ducats  [*4.54] ;  Pietro 
Aretino  (Pitti) ;  Titian's  daughter  Lavinla  (with  a  fan  is 
the  Dresden  gallery,  with  a  jewelled  casket  in  Lord  Cow- 
per.  collection);  the  Cornaro  Family  (Alnwick  Castle  ; 
L'Homme  suGant( Louvre),  an  unknown  personsge,  youth- 
ful and  handsome,  the  ne  pint  ultra  of  portraiture;  Santo- 
vino,  Eleonora  duchess  of  Urbino.  Francesco  duke  of  I'r- 
bino.  Catherine  Cornaro  queen  of  Cyprus  (these  four  are  in 
the  Ufflxi);  Charles  V.  on  horseback  (Madrid);  Cardinal 
Bembo  (Naples),  discovered  in  an  uncared-for  condition  in 
1878,  very  unlike  the  portrait  in  the  Barberini  Gallery. 
The  female  portraits  done  by  Titian  are  few.  and  are  almost 
invariably  of  women  of  exalted  rank.  Of  Ariosto,  with 
whom  Titian  was  intimate  in  Ferrara,  though  there  may 
probably  have  been  nothiug  approaching  to  a  romantic 
friendship  betwecu  them,  the  painter  is  said  to  have  done 
three  portraits.  Much  uncertainty,  however,  besets  this 
matter.  One  of  the  three  appears  as  a  woodcut  in  an  edi- 
tion of  the  Orlando  Furioto.  A  second,  now  st  Cobham 
Hall,  corresponds  with  the  woodcut  likeness,  and  is  ticned 
"  Titianna  F."  The  third,  a  work  of  admirable  beauty, 
and  a  most  fitting  likeness  of  a  poet,  is  in  the  National 
Gallery  of  London.  It  is  difficult,  however,  to  reconcile 
the  features  here  with  the  other  portraits,  and  some  < 
noiaseurs  do  not  admit  that  the  work  is  really  a  *~" 


AulhortUn  - For  English  readers,  the  Lift  and  Timet  <fTitiml>T 
Crowe  and  Caviilcasefie  (1877)  has  superceded  all  pre* iou»  work*, 
such  as  those  of  Sir  Abraham  Hume  (182»  and  Northed*  (18»: 
Mr.  Josiah  Gilbert's  book.  Cadxrr.  or  Titian  *  Country  OMt  top. 

Elies  many  interesting  side-lights  on  the  subject  Mr.  K  F. 
[eath's  monograph  (IShS)  is  founded  mainly  on  Crowe  and  Ca- 
valraselleand  on  Gilbert,  and  forms  a  very  convenient  eomesD- 
dlum.  In  Italian,  see  the  usual  authorities—  Tlcocrl.  RSdnH. 


(w.  n.  xi 

TITLES  OF  HONOR  are  words  and  phrases  used 
for  marking  and  distinguishing  the  rank  or  station  of 
the  persons  to  whom  they  are  assigned  and  appropri- 
ated. Whatever  may  have  been  their  actual  or  verbal 
origin,  it  is  certain  that  among  nations  which  hire 
made  any  considerable  progress  in  civilization  their 
immediate  derivation  has  been  in  the  great  majority 
of  casee  from  some  kind  of  public  office  or  employ- 
ment. As  Mr.  Freeman  has  pointed  out,1  the  prin- 
cipal exceptions  to  this  rule  are  the  merely  complimen- 
tary additions  which  it  is  usual  to  accord  in  Europe 
and  America  to  pereons  who  have  no  ascertained  place 
or  precedence  in  the  social  scale.  Among  ourselves 
"mister"  or  "master"  (mas/Utsr)  and  its  feminine 
equivalents,  and  on  the  Continent  rignor,  tenor,  and 
*»«..  ismior)  and  their  feminine  equivalents,  are  the 
leading  examples.  They  are  employed  simply  to  arena 
the  necessity  of  calling  those  to  whom  they  are  applied 
by  their  proper  names  only,  and  are  not  indicative  of 
any  special  rank  or  station.  In  France,  however, 
mat tre,  which  answers  to  our  mister  or  master,  is  the 
professional  designation  of  an  avocat,  and  in  England 
v,sir,"  which  answers  to  rignor,  tenor,  and  rievr.  » 
the  appropriate  prefix  to  the  Christian  name  and  sur- 
name of  a  baronet  or  a  knight.  Of  the  dcnvatives 
of  dominttt — don,  donna,  and  name — the  last  in  French 
compounded  like  Weur  with  the  possessive  pronoun  id 

•  In  Longman  t  Hag  .  vol  i    p.  477  so. 
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ordinary  speech  and  appearing  in  madame  as  the  fem- 
inine equivalent  of  monsieur,  much  the  same  may  be 
said  as  of  the  derivatives  of  magisttr  and  tenior.  And, 
although  our  word  "  lord  "  has  a  special  reference  to 
the  House  of  Lords,  as  the  German  IJerr  has  to  the 
IhrrmhauM  in  certain  of  its  uses,  it  largely  partakes 
of  the  character  which  belongs  to  them.  Its  deriva- 
tion is  analogous  to  theirs,  and  within  somewhat  nar- 
rower limits  it  u  almost  as  indiscriminately  employed. 
Mure  strictly  lord  and  lady  are  the  equivalents  of 
baron  and  baroness,  the  fifth  grade  of  the  British 
peerage.1  But  colloquially  it  is  applied  to  all  grades 
of  the  peerage  except  the  first ;  and,  though  duchesses 
are  not  called  ladies  in  society,  dukes  are  unquestion- 
ably lords  in  their  capacity  as  members  of  the  second 
chamber  of  the  legislature.  Certain  of  the  sons  and 
daughters  of  peers  are  lords  and  ladies  by  courtesy, 
white  the  wives  of  baronets  are  legally  and  the  wives 
of  knights  are  conventionally  called  ladies,  although 
the  wives  of  knights  are  more  accurately  described  as 
dames.  But  besides  this  we  have  our  lord  the  king  and 
our  lady  the  queen,  lord  bishops,  lord  lieutenants,  lord 
justices,  lord  advocates,  lord  mayors,  lord  provosts, 
lords  of  the  council,  lords  of  the  treasury,  lords  of  the 
admiralty,  lords  of  manors,  and  a  variety  of  other  lords 
who  have  no  necessary  connection  with  the  nobility. 
Lord  and  lady  in  fact  are  among  the  titles  of  honor  which 
hare  never  been  historically  associated  with  any  par- 
ticular function.  Lord  was  originally  in  Anglo-Saxon 
klAford,  probably  a  corruption  of  hl&ftcmrd,  "the 
warden  or  bread.  '  Lady  in  Anglo-Saxon  is  hlcr/dige, 
and  has  also  some  connection  with  hint'-  Neither 
name  acquired  by  means  of  official  association  any 
definite  signification  beyond  the  more  or  less  general 
ascription  of  superiority.11 

It  is  exceedingly  difficult  to  distribute  titles  of 
honor  into  rigidly  distinct  categories.  The  following 
is  as  near  an  approximation  as  we  are  able  to  make. 


from  Caesar,  which  was  common  to  the  Western  and  the 
Eastern  emperors  alike,  that  the  Teutonic  word  for  em- 
peror— kaiier— was  derived.  Until  recent  times,  In  fact, 
no  sovereign  thought  of  calling  himself  emp 
claimed  in  somo  way  to  represent  the  B 
Down  to  the  begiuning  of  the  19th  century  a  German  em- 
peror who  was  not  Roman  emperor  would  have  been  an 
At  remote  periods  more  than  one  of  the  West- 
called  himself  emperor  of  Britain,  and  more 
than  one  king  of  Castile  called  himself  emperor  of  the 
Spains.  But  these  assumptions  appear  to  have  been  merely 
intended  as  protests  against  the  assertion  of  superiority 
over  them  by  the  Roman  emperors,  German  or  Greek. 
Later  on  the  kings  of  Portugal  called  themselves  emperor 
of  the  Indies.  But  that  title,  like  the  queen  of  the  United 
Kingdom's  title  of  empress  of  India,  was  secondary  only 
and  did  not  affect  their  official  designation  in  the  hierarchy 
of  European  sovereigns. 

The  title  of  king  does  not  suggest  any  of  the  questions 
which  have  been  raised  by  that  of  emperor.  "There  is," 
as  Mr.  Freeman  says,  "a  common  idea  of  kingship  which 
is  at  once  recognised,  however  hard  it  may  be  to  define  it. 
This  is  shown  among  other  things  by  the  fact  that  no  diffi- 


Wfl  nls  which  answer  to  it  in  other  languages."5 
ically  indeed  the  Romance  and  Teutonic  words  for  king 


I.  Supreme  Sovereign  Title*. — Among  titles  implying  sov- 
ereignty the  first  place  is  occupied  by  "emperor"  and 
"  king."  Under  existing  international  arrangements  the 
crowned  heads  of  Europe  take  precedence  according  to  the 
date  of  their  accession,  and  their  rank  is  precisely  the 
same,  whether  their  style  is  imperial  or  royal.  Bat  the 
proper  meaning  of  emperor  is  the  chief  of  a  confederation 
of  Mates  of  which  kings  are  members.  The  German  em- 
peror  is  an  emperor  in  this  sense,  and  he  of  course  has 
precedence  of  the  kings  of  Saxony,  Bavaria,  and  Wiirtcm- 
berg,  whose  dominions  are  included  in  his  empire.  But 
neither  he  nor  the  emperors  of  Russia  and  Austria  have 
any  precedence  as  such  of  the  queen  of  the  Uuited  King- 
dom or  the  kings  of  Italy  and  Spain.  Originally  the  title 
of  king  was  superior  to  that  of  emperor,  and  It  was  to  avoid 
tiie  ademption  of  the  superior  title  of  rex  that  the  chief 
magistrates  of  Rome  adopted  the  names  of  Cmtar,  imperator, 
and  prince p*  to  signalize  their  authority.  As  imperator  was 
the  distinctive  title  of  the  ruler  of  the  Western  empire,  so 
was  the  distinctive  title  of  the  ruler  of  the  Eastern 
empire,  and  the  Greek  SaetXrff  is  the  exact  equivalent  of 
tbe  Latin  rez.  The  emperor  of  the  East  was  called  aintparup 

well  as  fiuwiXrit.  But  paotkt «f  came  to  mean  the  same  as 
inperotor  in  so  special  a  way  that  the  word  was  borrowed 
to  express  what  had  grown  to  be  the  inferior  dignity  of  king.' 
Under  Charlemagne  the  Imperial  style  of  Rome  and  the 
royal  style  of  Germany  were  united.*   It  was,  however, 


1  "The  baron  alone  among  the  ranks  of  peerage  can  hardly  be 
called  official,  except  so  far  as  peerage  ftiself  U  an  office.  Ills 
Otle  rather  marks  a  rank  or  class  than  an  office;  It  does  not  at 
one*  point  out  even  the  memory  of  distinct  functions  like  those 
of  the  duke,  the  marquis,  or  the  earl "  (Longman*  Mag,,  vol.  1L 

««). 

J  MMler,  I/xt.  Set.  Ixmg.,  2d  »er.,p.  235. 
'  Freeman,  Comparative  Politic*,  pp.  161-162. 
'  "Tbe  great  triumph  in  the  life  of  Charles  the  Great  was 
when  tbe  ambassadors  of  the  Eastern  emperor  Michael  ad- 
dressed him  according  to  the  full.  Imperial  style  (Eglnhard, 
Anaab,  812),  •  Aquiagranl,  ubl  ad  imperatorem  venerunt  .  .  . 
more  auo.  Id  est,  Unrca  lingua,  laudes  el  dixerunt,  Imperatorem 
«um  et  BasOeum  appellantea     (Freeman.  Comparative  Polities,^. 

Mr.  Freeman  notices  also  the  great  controversy  concern- 
•as  tbe  Imperial  titlea,  especially  the  word  fl«»iA«»«,  which 
»row  throe  generations  later  between  the  emperor*  Basil  the 
Macedonian  and  Lewia  the  Second.  See.  also  John  Lydus.  De 


Pol.,  p.  4*5. 


OS 


culty  is  ever  felt  as  to  translating  the  word  king  and  the 

Etymolog- 
for  king 

have  quite  distinct  origins.  The  Latin  rex  corresponds  to 
the  Sanskrit  rajah,  and  meant  originally  steersman.  The 
Teutonic  king  on  the  contrary  corresponds  to  the  Sanskrit 
ganaka,  and  "simply  meant  father,  the  father  of  a  family, 
the  king  of  his  own  kin,  tbe  father  of  a  clan,  the  father  of 
a  people."*  In  English  there  is  no  feminine  form  of  king 
like  konigin,  the  feminine  form  of  kbnig  in  German.  As  the 
feminine  equivalent  of  king,  queen  is  used,  which  Prof. 
Max  Muller  says  is  "  tho  old  word  for  mother."  He  also 
cites  the  translation  of  the  Bible  by  Ulfilas  in  the  4th 
century  to  prove  its  meaning  at  that  early  period  as  wife  or 
woman.  Tbe  queen  was  in  fact  in  a  special  sense  "  the 
woman,"  or  "tbe  wife,"  the  highest  of  women  and  the 
highest  of  wives  in  the  kingdom.'  King  should  properly 
describe  the  head  of  a  nation  in  distinction  from  the  head 
of  a  tribe,  as  emperor  should  properly  describe  the  head  of 
a  confederation  in  distinction  from  the  head  of  a  nation. 
The  idea  of  territorial  sovereignty,  of  kingship  over  a  land 
instead  of  over  a  people,  grew  up  under  the  feudal  system. 
In  Britain  it  was  unknown  until  long  after  the  Norman 
Conquest.  William  the  Conqueror,  like  Harold  or  Edward, 
was  king  of  the  English,  and  it  was  only  from  the  reign  of 
Henry  II.  that  his  successors  were  transformed  into  kings 
of  England.  The  Eastern  titles  of  sultan  and  shah  are 
accepted  as  equivalent  to  those  of  emperor  and  king  in  the 
West.  The  sovereigns  of  China  and  Japan  are  called 
emperors  both  in  common  and  in  diplomatic  parlance. 

II.  Honorary  Religion*  Title*  of  Sovereign*. — The  German 
emperors  were  formerly  styled  defenders  of  the  church," 
while  the  kings  of  France  were  called  "very  christian 
majesty  "  and  "  eldest  sons  of  the  church."  The  queen  of 
England  is  "defender  of  the  faith,"  the  emperor  of  Austria 
as  king  of  Hungary  "  apostolic  majesty,"  the  emperor  of  • 
Russia  as  king  of  Poland  "orthodox  majesty,"  the  king  of 
Spain  "catholic  majesty,"  and  the  king  of  Portugal  "  very 
faithful  majesty."  All  these  titles  were  originally  con- 
ferred by  the  popes.   But  the  queen  of  the  United  King- 

•  Freeman.  Comp.  Pol.,  p.  138. 

•  Max  Muller,  Ijttt.  Set.  Lang.,  2d  aer.,  p.  255.  "All  people, 
save  those  who  fancy  that  the  name  king  has  something  to  do 
with  a  Tartar  khan  or  with  a  "canning"  or  "conning"  man,  are 

I  agreed  that  tbe  English  eyning  and  the  Sanskrit  ganaka  both  come 
from  the  same  root,  from  that  widely  spread  root  whence  comes 
our  own  cyn  or  kin  and  the  Greek  yo-ot .  The  only  question  is 
whether  there  Is  anv  connection  between  eyning  and  gannka 
closer  than  that  which  is  Implied  in  their  both  coming  from  the 

1  same  original  root.  That  is  to  say,  are  we  to  suppose  that  eyning 
snd  ganaka  are  strictly  the  same  word  common  to  Sanskrit  aiid 
Teutonic,  or  is  It  enough  to  think  that  eyning  Is  an  Independent 

i  formation  made  after  the  Teutons  had  separated  themselves  from 
the  common  stock  T  .  .  .  The  difference  between  the  two  dcri  va- 
Uons  Is  not  very  remote,  as  the  eyn  la  the  ruling  Idea  in  any  cane ; 
but  if  we  make  the  word  Immediately  cognate  with  ganaka  we 
bring  In  a  notion  about '  tbe  father  of  his  people  '  which  has  no 
place  if  we  simply  derive  eyning from  eyn"  (Freeman,  Camp.  Pal.. 

Sp.  450-451  ;  see  also  his  .Vom».  Cong.,  vol.  1.  p.  583.  and  Growth  of 
\e  Engtieh  t  institution,  p.  1711. 

'  "The  king's  wife  was  called  regina  In  Latin  from  tho  begin- 
ning ;  but  there  is  no  English  word  answering  to  regina .  we  have 
not  and  never  had  any  word  like  the  German  konigin.  The  queen 
i«  simply  queen  (rwn),  woman,  wife,  the  highest  of  wives  in  her 
husband's  dominions.  So  tho  earl's  wife  was  simply  the  earl's 
wife  ;  the  Norman  style  of  countess  now  came  In  to  ml  up  what 
was  thought  a  defect.  So  with  all  strictly  English  titles,  knight, 
sheriff,  portreeve,  alderman:  they  have  no  feminine*;  in  most 
cases  tbe  wife  does  not  share  her  husband's  dignity.  But  the 
mayor,  being  a  French  title,  has  his  mayoress,  Just  as  the  duke 
has  his  duchess  "  (Freeman  on  •' Titles." In  j— 
vol.  li.  o.  489). 
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dom  and  the  emperor  of  Austria  alone  employ  them  as  part 
of  their  official  description. 

III.  Inferior  Titlet  of  Roverdgnty.  —  Grand-dukes  rank 
next  to  kings.    Orand-dnke  was  the  original  title  of  the 

and  was  introduced  into  western  E  u  rope  bv  Pope 
V.,  who  created  Cosimo  de'  Medici  grand-duke  of 
in  the  last  half  of  the  16th  century.  There  are 
mi  reigning  grand-dukes  in  Germany.  Prince  and 
duke  arc  titles  also  borne  by  the  reigning  chiefs  of  minor 
Germanic  states.  There  are  reigning  princes  of  Monaco 
and  Montenegro.  The  Eastern  equivalents  for  these  sub- 
ordinate titles  are  khedive,  emir,  kban,  and  bey. 

IV.  TitUt  of  M>Wii*.-The  titles  of  the  greater  nobility 
are  prince,  duke,  marquis,  earl  or  count,  viscount,  and 
baron,  and  most  of  them  exist  in  all  European  empires  and 
kingdoms.  In  the  United  Kingdom  there  are  no  princes 
outside  the  royal  family.  In  Russia  there  are  no  dukes 
except  the  imperial  grand-dukes  and  neither  marquises  nor 
viscounts.  In  Germany  there  are  no  viscounts.  Among 
the  titles  of  the  lesser  nobility  or  gentry  baronet  and  esquire 
are  peculiar  to  the  United  Kingdom.  Knight,  chevalier, 
and  ritter  are  recognised  throughout  Europe,  and  as  far  as 
Persia  and  Japan.  Of  old  time  in  Scotland  baron,  now 
represented  by  laird,  was  not  a  title  of  the  greater  nobility, 
and  the  same  may  be  said  of  freiherr  in  Germany.  The 
peculiar  designations  of  the  chiefs  of  some  of  the  Scottish 
clans  and  Irish  septs,  as  The  Chisholm,  The  ODonoghue. 
Cameron  of  Lochiel,  Macgillicuddy  of  the  Reeks,  and 
others  must  also  be  included  among  titles  of  honor.  It 
wouM  be  improper  to  prefix  "  mister,"  or  to  affix  "  esquire," 
to  their  names  in  addressing  them  either  orally  or  in  writ- 
ing, and  their  wives  arc  always  called  madam.  Pasha,  bey, 
and  eflendi  are  the  most  familiar  of  the  Eastern  titles  of 
nobility.  The  ecclesiastical  titles  of  archbishop,  bishop, 
dean,  etc.,  and  the  military  and  naval  titles  of  field-marshal, 
admiral,  general,  colonel,  major,  captain,  etc.,  are  common 
to  all  the  countries  of  Europe,  and  are  expressed  by  words 
in  their  several  languages  which  are  the  precise  equiva- 
lents of  each  other.  Bat  their  incidentally  dignified  char- 
acter is  so  overshadowed  by  tbei r  essen  tial  ly  adm  i  n  ist rat  i  ve 
character  that  they  can  be  regarded  as  titles  of  honor  only 
in  the  same  sense  as  the  titles  of  officers  of  state  or  justice. 

To  the  foregoing  titles  of  honor  may  be  added  the  large 
assortment  of  complimentary  epithets  which  are  attendant 
on  them,  and  which  are  used  as  alternatively  descriptive  of 
the  persons  by  whom  they  are  borne.  The  Roman  Cirsars 
were  by  decree  of  the  senate  called  in  Latin  sapusfa*,  or 
sacred,  which  was  rendered  in  Greek  by  ri$arr4(,  or  adora- 
ble. They  were  also  habitually  styled  divi,  pita  and  /eft*, 
dement,  tranquil!  u*.  and  tanctiitimtu.  Augurtaiii  majettat  and 
iyia  flwtXW*  were  among  the  styles  of  the  Western  and  I 
Eastern  emperors  respectively.  Majesty,  sacred  majesty,  [ 
or  ttesarean  majesty,  was  the  peculiar  title  of  the  emperors, 
and  it  was  not  assumed  by  any  of  the  other  sovereigns  of 
Europe  until  comparatively  modern  times,  Bnt  it  is  said 
to  have  been  adopted  in  France  as  early  as  the  reign  of 
Louis  XI.;  in  England  the  first  king  who  used  it  was 
Heury  VIII.  Before  that  the  kings  of  England  had  been 
called  grace  and  highness,  and  sometimes  excellent  grace 
and  kingly  highness.  All  emperors  are  now  imperial 
majesties,  and  all  kings  majesties,  while  grand-dukes,  royal 
highnesses,  and  all  inferior  reigning  potentates  are  high- 
nesses of  one  sort  or  another.  Imperial  or  royal  highness 
is  the  proper  title  of  the  sons  and  daughters  of  emperors 
and  kings,  serene  highness,  or  highness  merely,  being  that 
of  the  members  of  princely  families.  The  German  hoheit 
although  it  is  commonly  employed  as  the  equivalent  of 
highness  or  tOUte,  has  a  special  signification  of  its  own. 
It  holds  an  intermediate  rank  between  altette  royal  or  royal 
highness  and  alUut  $rrenitnme  or  serene  highness,  nnless  it 
is  qualified  by  the  adjectives  kaiterliche  or  ibniglvXe.  For 
many  years,  however,  it  has  been  appropriated  to  the  less 
important  reigning  and  the  mediatized  princely  houses,  to 
distinguish  them  from  the  princely  houses  of  new  creation 
and  the  mediatised  oountly  houses,  to  whom  the  titles  of 
durchlancM  and  trlauckt  are  severally  assigned.  In  the 
United  Kingdom  grace  is  the  title  of  dukes  and  duchesses, 
and  lordship  and  ladyship  of  all  other  grades  of  the  peer- 
age and  the  bearers  of  courtesy  titles  of  superior  rank  to 
any  one  of  them.  Dukes  and  duchesses  are  styled  most 
noble,  marquises  and  marchionesses  most  honorable,  and 
all  other  peers  snd  peeresses,  lords  and  ladies' by  courtesy  ; 
privy  councillors  and  the  lord  mayor  of  London  are  styled 
right  honorable.  Honorable  is  the  title  of  the  younger 
of  earls,  the  sons  and  daughters  of  viscounts  and 
I  the  judges  of  the  High  Court  of  Justice.  Arch- 
1  reverend,  bishops  right  reverend,  deans 
rchdeacons  venerable,  and  all  clergymen 
The  pope  »  his  holiness,  and  cardinals  are 
Viceroys, 


known  to  English  readers  can  be 


cellencies.  But  we  have  not  yet  rivalled  the  nice  grads- 
tions  in  the  descending  scale  of  illustrtt,  tpetUMUt,  darit- 
itmi,  perfect  utimi,  and  egrtgX  which  characterized  the 
official  or  administrative  hierarchy  of  the  later  Romas 

empire.  (r.  mm 

TITM0U8E  (Anglo-8axon  Mate  and  Tltmnse, 
German  Meite,  Swedish  Met,  Dutch  Meet,  French 
Mhanae),  the  name1  long  in  use  for  several  species  of 
small  English  birds,  which  are  further  distinguished 
from  one  another  by  some  characteristic  appellation. 
These  go  to  make  up  the  genus  fbrui  of  Linnaeus, 
and  with  a  very  uncertain  number  of  other  genera 
form  the  Family  Paridct  of  modern  ornithology.  Ita 
limits  are,  however,  very  ill-defined ;  and  here  only 
the  species  beat  km 
noticed. 

The  first  to  be  mentioned  is  that  called  from  ita  compara- 
tively large  siae  the  Great  Titmouse,  P.  major,  but  knows 
also  in  many  parts  as  the  Oxeye,*  conspicuous  by  its  black 
head,  white  cheeks,  and  yellow  breast,  down  which  runs  a 
black  line,  while  in  spring  the  cock  makes  himself  heard  by  a 
loud  love-note  that  resembles  the  noise  made  in  sharpening 
a  saw.  It  is  widely  distributed  throughout  the  British  Is- 
lands, and  over  nearly  the  whole  of  Europe  and  northern 
Asia.  The  next  is  the  Blue  Titmouse,  Bine-Cap,  or  Nun,  P. 
ettndeut,  smaller  than  the  last  and  more  common.  Its  must* 
are  so  characteristic  as  to  make  any  description  needless. 
A  third  common  species,  but  not  so  numerous  as  either  of 
the  foregoing,  is  the  Coal-Titmouse,  Rotor,. 
by  it*  black  cap.  white  cheeks,  and  white 
terest  attaches  to  this  species  because  of  the 
servable  between  the  race  inhabiting  the 
of  the  ancient  Scottish  forests  and  that  which 
throughout  the  restof  Britain.  The  former  is  more  brighUy 
tinted  than  the  latter,  having  a  clear  bluish  gray  mantle 
and  the  lower  part  of  the  back  greenish,  hardly  cither  of 
which  colors  are  to  to  be  seen  in  tbe  same  parts  of  more 
southern  examples,  which  last  have  been  described  ss form- 
ing a  distinct  species,  P.  briUmnieiu.  But  it  is  to  be  observed 
that  the  denizens  of  the  old  Scotch  fir-woods  are  nearly 
midway  in  coloration  between  the  dingy  southern  bird* 
and  those  which  prevail  over  the  greater  part  of  the  Conti- 
nent. It  would  therefore  seem  unreasonable  to  speak  of 
two  species  only :  there  should  be  cither  three  or  one,  and 
the  latter  alternative  is  to  be  preferred,  provided  the  exist- 
ence of  the  local  races  be  duly  recognised.  Much  the  same 
thing  is  to  he  noticed  in  the  next  species  to  be  mentioned, 
the  Marsh-Titmouse,  P.  palwtrU,  which,  sombre  as  is  its 
plumage,  is  subject  to  considerable  local  variation  in  its 
very  extensive  range,  and  has  been  called  P.  bortnJu  in 
Scandinavia,  P.  alptstris  in  the  Alps,  and  P.  Imgvbru  in  sooth- 
eastern  Europe,  to  say  nothing  of  forms  like  P.  baieaUnp; 
P.  came  hat  kentU,  and  others,  whose  names  denote  its  local 
variations  in  northern  Alia,  while  no  great  violence  is  ex- 
ercised if  to  these  be  tacked  on  P.  ntricapilla  with  several 
geographical  races  which  inhabit  North  America.  A  fifth 
British  species  is  the  rare  Crested  Titmouse.  P.  erutofau. 
only  found  in  limited  districts  in  Scotland,  tbongh  com- 
mon enough,  especially  in  pine-woods,  in  many  parts  of 
Europe. 

It  is  impossible  to  state  how  many  species  of  Ainu  exist, 
their  recognition  at  present  being  wholly  subjective  to  the 
view  taken  by  the  Investigator  of  the  group.  Its  lstcst 
monographer  is  Dr.  Gadow  •  Cat.  B.  Br.  Mutenm,  viii.  pp. 
3-63),  who  recognises  forty-eight,  besides  several  sub-spccic*. 
North-American  ornithologists  include  some  fifteen  as  inhab- 
itants of  Canada  and  tbe  United  States;  but  scarcely  tws 
writers  agree  on  this  point,  owing  to  the  existence  of  to 
many  local  forma.  Of  the  species  inhabiting  tbe  Indian 
and  Ethiopian  Regions  there  is  no  space  here  to  treat,  and 
for  the  same  reason  the  presumably  allied  forms  of  Australia 
and  New  Zealand  must  be  left  unnoticed.  Daring  the 
greater  part  of  tbe  year  the  various  species  of  the  genu* 
Farm  associate  in  family  parties  In  a  way  that  has  been 
already  described  (BIRDS,  vol.  iii.,  p.  6641,  and  only  break 
up  into  pairs  at  the  beginning  of  the  breeding-season.  The 


[inning 
placed! 


in  a 


•  The  prefix  "  Tit."  by  heedless  writers  often  used  alone,  though 
equally  proper  to  the  Titlark  (cf.  Prm,  voi.  xix.  r*  121).  i*  per- 
haps cofrnate  with  the  Qreek  nm,  which  originally  meant  a 
small  chirping  bird  {Ann,  Nat.  History,  iter.  4,  x.  p.  2.TI.  and  bass 
diminutive  form  in  tbe  Icelandic  TUHnmtr—  the  EnglUh  or  a: 
least  Scottish  TftHnp.  It  Is  by  fal«c  analogy  that  the  plural  of 
Titmouse  Is  msde  Titmict:  it  should  be  TUmonta.  A  nickname 
Is  very  often  added,  as  with  many  other  familiar  EiurlL'b  birdi. 
and  In  this  case  It  is  "Tom." 
■  The  signification  of  this  name  Is  obscure.  It  may  perhaps  t* 
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of  a  mass  of  moss,  feathers,  and  bair,  the  last  being  worked 
almost  into  a  kind  of  felt.  Thereon  the  eggs,  often  to  the 
camber  of  eight  or  nine,  are  laid,  and  these  have  a  trans- 
lucent white  shell,  freckled  or  spotted  with  rust-color.  The 
first  plumage  of  the  young  closely  resembles  that  of  the 
parents;  bat  so  far  as  is  known,  it  has  always  a  yellower 
tinge,  very  apparent  on  the  parte,  if  there  be  such  which 
in  the  adult  are  white.    Few  birds  are  more  restless  in  dis- 


pwition.and  if  "irritability"  be  the  testof  high  organization 
at  a  moch  bepraieed  systematist  asserts,  the  Parid*  should 
near  the  top  of  the  list  Most  of  the  European 
I  some  of  the  North-American  become  familiar, 
taunting  the  neighborhood  of  booses,  especially  in  winter, 
and  readily  availing  themselves  of  suc  h  scraps  of  food, about 
the  nature  of  which  they  are  not  particular,  as  they  can 


get.1  By  gardeners  every  Titmouse  is  generally  regarded 
as  an  enemy,  for  it  is  supposed  to  do  infinite  damage  to  the 
buds  of  fruit  trees  and  bushes ;  but  the  accusation  is  wholly 
false,  for  the  buds  destroyed  are  always  fouud  to  be  those  to 
whkh  a  grub-  the  bird's  real  object-has  got  access,  bo  that 
there  can  be  little  doubt  that  the  Titmouse  is  a  great  bene- 

'  ever  more  so  than 
I  is  supposing  it  to  be 


Akin  to  the  genus  Panu,  bat  in  many  respects  differing 
from  it.  is  AendmU,  containing  that  carious-looking  bird  the 
Long-tailed  or  Bottle-Titmouse,  with  its  many  local  races 
or  species,  which  must  be  here  passed  over  without  a  word. 
The  bird  itself,  having  its  tail  longer  than  its  body,  is  un- 
like any  other  foand  In  the  northern  hemisphere,  while  its 
nestisa  perfect  marvel  of  construction,  being  in  shape 
nearly  oval  with  a  small  bole  in  one  side.  The  exterior  is 
•todded  with  pieces  of  lichen,  worked  into  a  firm  texture 
of  moss,  wool,  and  spiders'  nests,  and  the  inside  is  profusely 
lined  with  soft  feathers— 2379  having  been,  says  Macgillvray, 
counted  in  one  example.  Not  inferior  in  beauty  or  inge- 
nuity is  the  nest  built  by  the  Penduline  Titmouse  £githalu» 
pndaJtniu,  of  the  south  of  Europe,  which  diners,  however, 
not  merely  in  composition  but  in  being  suspended  to  a 
bough,  while  the  former  is  nearly  always  placed  between 
two  or  more  branches. 

The  so-called  Bearded  Titmouse,  Panurus  biarmiau, 
has  habits  wholly  unlike  those  of  any  of  the  foregoing, 
and  certainly  does  not  belong  to  the  family  Par-idar, 
though  its  real  affinity  baa  not  yet  been  clearly  shown. 
It  was  formerly  found  in  many  parts  of  England,  es- 
pecially in  the  eastern  counties,  where  it  bore  the  name 
of  Reed- Pheasant ;'  but  through  the  draining  of  meres, 
the  destruction  of  reed-beds,  and  (it  must  oe  added) 
the  rapacity  of  collectors  it  now  only  exist*  as  a  native 
in  a  very  few  localities.  It  is  a  beautiful  little  bird  of  a 
bright  tawny  color,  variegated  with  black  and  white, 
while  the  cock  is  further  distinguished  by  a  bluish 
fray  head  and  a  black  tuft  of  feathers  on  each  side  of 
the  chin.  Its  chief  food  seems  to  be  the  smaller  kinds 
of  freshwater  mollusks,  which  it  finds  among  the  reed- 
beds  it  seldom  quits. 

The  general  affinities  of  the  Panda  seem  to  lie 
rather  with  the  SUHdae  (c/.  Nuthatch,  vol.  xvii.  p. 
684)  and  the  Tree- Creepers ;  and  those  systematiBta 
who  would  ally  them  to  the  Laniida  (Shrike,  vol. 
xxi.  p.  885),  or  still  more  interpose  the  last  between 
the  former  Families,  have  yet  to  find  grounds  for  so 
doing.  ^  {A.  n.) 

TITUS.  By  this,  his  Roman  prsenomen,  is  usually 
known  the  eleventh  of  the  Twelve  Caesars,  Titus 
rUVTUB  8ABINU8  Vbspaslanus,  emperor  from  79  to 
81  ad.  With  hia  father  Vespas  tan,  who  rose  to  em- 
pire from  the  camp,  began  the  Flavian  line  of  emperors, 
the  last  three  Caesars.  Titus  was  born  in  40,  the  year 
of  the  assassination  of  the  fourth  Caesar,  Cains  Cali- 
F'jla.  and  was  brought  up  in  the  household  of  Clau- 


Penona  fond  of  watching  the  habits  of  birds  may  with  little 
^°bl*  provide  a  pleading  apectacle  by  adopting  the  plan,  prac-  I 
MSdbytbc  late  Mr.  A.  E.  Knox,  of  hanging  a  lump  of  suet  or  tal- 
by  a  abort  airing  to  the  end  of  a  flexible  rod  stuck  aslant  into 
he  ground  close  to  the  window  of  a  sitting-room.  It  is  w»ldom 
™&  before  a  Titmouse  of  some  kind  finds  the  dainty,  and  once 
i"nnd  vliiu  are  made  to  it  unUl  every  morsel  is  picked  off.  The 
attitude*  of  the  birds  as  they  cling  to  the  awinging  lure  are  very 
d.verUng.  and  none  but  a  Titmouse  can  succeed  i 
ifthiildupon  it. 

,.'  Jheeommon  names  riven  to  this  bird  are  so  very  inapplicable 
Uvant  i,»p„y  that  "  tfflerella "  (from  tiltr,  an  osier)  bestowed 
nponjt  by  sir  T.  Browse,  its  original  discoverer,  cannot  be  re- 


dius,  with  that  emperor's  son,  Britannicus.  There  was 
a  story  that  he  was  dining  at  Nero's  table  when  Brit- 
annicus was  poisoned,  ana  that  he  himself  tasted  the 
fatal  cup,  and  had  in  consequence  a  serious  illness. 
Some  time  afterwards  he  erected  two  statues  to  the 
young  prince's  memory.  Educated  in  the  imperial 
court,  he  was  thoroughly  trained  in  all  elegant  ac- 
complishments :  he  could  speak  Greek  fluently,  and 
could  compose  verses ;  he  was  a  proficient  in  music, 
he  could  write  shorthand,  and  could  imitate  hand- 
writing so  skilfully  that  he  used  to  say  that  he 
might  have  been  a  most  successful  forger.  He  was 
very  handsome,  with  a  fine  commanding  expression, 
and  a  vigorous  frame,  well  trained  in  all  the  exercises 
of  a  soldier.  As  a  young  man  he  served  with  credit 
in  Germany  and  in  Britain,  and  he  practiced  at  the 
bar.  Soon  he  had  the  command  of  a  legion,  and 
joined  his  father  in  Syria ;  he  took  an  active  part  in 
the  Jewish  War,  capturing  several  important  fort- 
resses, among  them  Tarichaem  and  Gamala.  In  68  he 
went  at  his  father's  bidding  on  a  visit,  of  congratula- 
tion to  the  newly  proclaimed  emperor,  Galba;  but, 
hearing  of  Galba  s  death  and  of  the  genera]  confusion 
in  the  Roman  world,  he  returned  to  his  father  in 
Palestine,  having  in  tbe  meantime  consulted  the  oracle 
of  the  Paphian  Venus  as  to  his  prospects  and  received 
a  favorable  answer.  In  the  following  year  Vespasian, 
who,  through  his  son's  pleasing  manner  and  adroit 
management*  had  made  a  friend  of  Mucianus,  the 
governor  of  Syria,  became  emperor,  and  left  Titus  to 
finally  settle  tne  Jewish  war  by  the  capture  of  Jeru- 
salem. Titus  conducted  the  siege  of  tne  city,  which 
for  some  months  was  defended  amid  incredible  horrors, 
with  signal  ability,  and  took  and  destroyed  it  in  Sep- 
tember, 70.  Tin-  army  saluted  their  victorious  general 
by  the  title  of  "imperator"  ;  in  the  East  Titus  was 
now  supreme,  and  practically  emperor.  On  his  return 
to  Italy  by  way  of  Alexandria  tie  fell  in  with  that 
strange  professor  of  mystical  philosophy  and  magic, 
Apollonius  of  Tyana,  and  listened,  it  is  said,  to  nis 
pedantic  talk  and  advice.  As  soon  as  he  arrived  at 
Rome  there  was  the  usual  triumph  for  a  decisive  vic- 
tory, and  both  father  and  son  shared  it.  On  the  arch 
of  Titus,  as  it  is  called,  erected  some  few  years  after- 
wards (see  vol.  xx.  p.  851 ),  may  still  be  seen  sculptured 
representations  of  Jewish  captives  and  of  the  cap- 
tured trophies.  Titus  was  now  formally  associated 
with  his  father  in  the  government^  with  the  title  of 
Caesar,  and  during  the  nine  remaining  years  of  Ves- 
pasian s  reign  he  controlled  the  administration,  and 
was  in  fact  emperor.  He  was  anything  but  popular; 
he  had  the  character  of  being;  luxurious,  self-indul- 
gent, profligate,  and  cruel.  Summary  execution  of 
obnoxious  P6™0^18  "^"j  10  n  ^  k*^D  not  uncommon^ 

the  shameless  Jewish  beauty  Berenice,  the  sister  of  the 
Agrippa  of  the  Acts  of  the  Apostles ;  both  brother 
and  sister  followed  Titus  to  Rome,  and  were  allowed 
to  reside  in  the  imperial  palace.  Publio  opinion  at 
Rome  was  outraged,  and  Titus,  though  he  had  prom- 
ised Berenice  marriage,  felt  obliged  to  send  her  back 
to  the  East.  Vespasian  died  in  79,  leaving  hiB  son  a 
safe  throne  and  a  well-filled  treasury.  The  forebodings 
of  the  people  were  agreeably  disappointed,  for  Titus, 
who,  it  was  feared,  would  be  a  second  Nero,  was 
known  as  the  "  love  and  delight  of  mankind."  It  is 
possible  that  his  popularity  was  in  some  degree  due  to 
the  fears  which  the  depravity  of  his  brother  Domitian, 
who,  it  was  known,  was  to  succeed  him,  had  begun  to 
excite;  but  he  had  the  tact  to  make  himself  liked  by 
all.  He  seems  to  have  been  thoroughly  kindly  and 
good-natured ;  he  delighted  in  giving  splendid  pres- 
ents, and  his  memorable  saving,  I  have  lost  a  day," 
is  said  to  have  been  uttered  one  evening  at  the  dinner 
table  when  he  suddenly  remembered  that  he  had  not 
bestowed  a  gift  on  any  one  that  day. 

Titus,  like  his  father,  spent  money  on  great  public 
works  and  in  adding  to  the  magnificence  of  Rome- 
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An  admirable  account  of  this  emperor 
erivale's  history  of  the  Roman*  under  the 


The  Colosseum  was  completed  and  dedicated  in  his 
reign,  with  combats  of  gladiators,  shows  of  wild 
beasts,  and  sham  sea-fights  and  representations  of 
some  of  the  great  Greek  naval  battles.  He  gave  the 
city  what  we  should  now  call  41  a  people's  palace  "  in 
his  splendid  baths,  which  surpassed  those  of  Agrippa 
and  of  Nero,  and  supplied  the  mob  with  every  luxu- 
rious appliance  free  of  cost 

During  his  reign,  in  79,  occurred  the  memorable 
eruption  of  Vesuvius  which  destroyed  Herculaneum 
and  Pompeii  The  emperor  visited  the  scenes  of  deso- 
lation and  contributed  liberally  to  the  relief  of  the 
distressed  inhabitants.  During  his  absence  a  fire  raged 
for  three  days  at  Rome,  in  which  the  Capitol  was 
burnt;  then  followed  a  pestilence,  and  again  Titus  not 
only  helped  freely  with  his  nurse,  but  took  pains  to 
acquaint  himself  with  the  sufferers  and  gave  them  his 
personal  sympathy.  Italy  and  the  Roman  world  gen- 
erally were  quiet  and  peaceful  during  this  brief  reign. 
The  only  fighting  was  in  Britain  under  Agrioola,  who 
in  the  year  80  carried  the  Roman  arms  into  Scotland 
as  far  as  the  Tay.  In  the  following  September  Titus 
died,  being  in  his  fortieth  year,  after  a  reign  of  two 
years  and  rather  more  than  two  months.  On  his 
deathbed  he  said,  so  the  story  went,  that  there  was 
but  one  thing  of  whioh  he  repented  :  this  was  com- 
monly supposed  to  point  to  his  having  spared  to  pun- 
ish his  brother  Domitian,  who  had  more  than  onoe 
plotted  against  his  life,  and  whose  succession  to 
empire  he  must  have  felt  would  be  a  calamity  for 
Rome.  The  verdiot  of  history  is  on  the  whole  favor- 
able to  Titus,  and  perhaps  deservedly  so;  but  the 
general  feeling  throughout  the  Roman  world  after  his 
death  was  that  be  had  been  fortunate  in  the  briefness 
of  his  reign 

will  be  found  in 
re,  ch  60. 
(w.  J.  B.) 

TITUS,  one  of  the  companions  of  St  Paul,  was  of 
Greek  origin  (Gal.  ii.  3),  and  appears  to  have  been 
among  the  apostle's  earliest  converts ;  he  is  first  men- 
tioned (Gal.  ii.  1)  as  having  accompanied  Paul,  then 
in  the  course  of  his  second  missionary  journey,  from 
Antioch  to  Jerusalem.  Here  the  Jud  airing  brethren 
desired  that  he  should  be  circumcised  ;  but  the  liberty 
of  the  gospel  was  successfully  maintained.  He  was 
afterwards  sent  by  Paul  from  Ephesus  to  Corinth, 
with,  it  would  seem,  a  letter,  no  longer  extant,  more 
than  once  referred  to  in  2  Corinthians  (ii.  3,  vii.  8 ; 
comp.  vol.  vi.  p.  356).  He  rejoined  the  apostle  with 
favorable  reports  from  Corinth  in  Macedonia,  and  was 

r'n  sent  (from  Philippi)  with  another  epistle,  proba- 
what  is  now  known  as  the  second,  to  the  Corin- 
thians, and  charged  with  the  further  dutv  of  promo- 
ting the  proposed  collection  for  poor  Christians  in 
Judea.  This  is  practically  all  that  is  known  of  him 
from  the  undisputed  Pauline  epistles.  He  is  nowhere 
mentioned  in  the  Acts.  In  the  pastoral  epistle  with 
which  his  name  is  associated  he  is  represented  (Tit.  i. 
5)  as  having  been  left  by  Paul  in  Crete  to  "  set  in  order 
the  things  that  are  wanting,  and  ordain  elders  in  every 
city."  He  is  expected  nfterwards  to  join  Paul  at 
Nicopolis  (iii.  12).  In  2  Tim.  iv.  10  he  is  spoken  of 
as  having  gone  to  Dalwatia.  Tradition,  obviously 
resting  on  the  Epistle  to  Titus,  has  it  that  he  died  in 
Crete  as  bishop  at  an  advanced  age. 

TITUS,  Epistle  to.  See  Pastoral  Epistles, 
vol.  xviii.  p.  353  tq. 

TITUSVILLE,  a  city  of  the  United  States,  in 
Crawford  county,  Pennsylvania,  in  41°  38' N.  lat.  and 
79°  42'  W.  long.,  stands  upon  Oil  Creek,  in  the 
midst  of  the  oil  region  of  northwestern  Pennsylvania. 
Its  predominant  industries  have  reference  to  the  pro- 
duction, refining,  and  trans portat ion  of  petroleum. 
It  has  two  railroads — the  Dunkirk,  Allegheny,  and 
Pittsburg,  and  the  Buffalo,  New  York,  and  Philadel- 
phia. The  city  had  a  jwpulation  of  8639  in  1870  and 
of  9046  in  1880. 


Tituaville,  originally  a  small  lumbering  town,  began  it* 
career  of  prosperity  in  185©,  when  oil  was  discovered  in  thia 


region,  and  during  the  succeeding  years  it  was  the 
of  very  great  activity.  It  was  chartered  in  1867,  when  at 
the  xenith  of  its  prosperity.  Since  that  time  it  hat  settled 
down  to  a  less  feverish  and  more  healthy  growth. 

TTUMEN.  See  Tyumen. 

TIVERTON,  a  borough  of  Devonshire,  England, 
is  finely  situated  in  the  midst  of  beautiful  scenery  at 
the  confluence  of  the  Lowman  and  the  Exe,  14i  miles 
north  of  Exeter  and  184  west- southwest  of  London. 
A  branch  line  connects  it  with  the  Great  Western,  and 
the  Exe  Valley  Railway  with  Exeter  and  Dulverton. 
The  greater  part  of  the  town  is  on  the  left  bank  of  the 
Exe  ;  the  four  principal  streets  are  wide  and  regular. 
Since  1 262,  when  Amieia,  countess  of  Devon,  caused  a 
stream  of  water  to  be  directed  from  Norwood  to  Tiver- 
ton, a  distance  of  5  miles,  every  street  has  had  a  con- 
stantly flowing  supply.  At  points  now  spanned  by 
bridges  there  were  formerly  two  fords,  one  over  the 
Exe  and  the  other  over  the  Lowman  ;  hence  Two- 
fordton  and  Twyfordton  the  former  names  of  the  town. 
There  still  remain  the  principal  gateway  and  an  oc- 
tagonal turret  of  the  ancient  castle  (now  a  private  resi- 
dence), built  in  1106  by  Richard  de  Ki  paras  or  Rcd- 
vers,  first  earl  of Devontand  the  chief  residence  of  the 
Redvcrs  till  the  execution  of  Henry  Courtenay,  mar- 
quis of  Exeter,  in  1539.  The  most  ancieut  part  of  the 
church  of  St  Peter  is  the  Norman  doorway;  the 
embattled  western  tower  is  120  feet  in  height  For 
Blundell's  free  grammar-school  (1604)  new  building* 
have  recently  been  erected  in  the  Tudor  style.  Among 
other  educational  establishments  are  the  school  oi 
science  and  art,  the  blue  coat  charity  school  (1714; 
re-established  as  a  middle  boys'  and  middle  girls'school 
in  1876),  and  the  Chilcott  free  school  (1611).  The 
other  principal  public  buildings  are  the  market- 
house  (1830-31),  the  infirmary  (1852),  the  town-hall 
(1864),  and  several  almshouses.  Tiverton  was  for- 
merly famed  for  its  woollen  manufacture,  introduced 
in  the  14th  century;  its  annual  returns  in  1612  were 
estimated  at  £300,000,  [$l  ,458,000],  about  8000  per- 
sons being  employed  in  the  industry.  It  is  now  chiefly 
noted  for  its  lace  manufacture,  established  by  John 
Heathcoat.  the  inventor  of  the  bobbin  net  frame. 
The  population  of  the  municipal  borough  (area, 
17,491  acres)  in  1871  was  10,024,  and  in  1881  it  was 
10,462. 

The  town  existed  in  Saxon  times.  In  the  reign  of  Edward 
the  Confessor  it  was  held  by  vassals  or  servant*,  and  in 
Domesday  it  is  entered  as  terra  regit.  In  1200  it  had  a  mar- 
ket and  three  annual  fairs.  After  the  introduction  of  the 
woollen  trade  in  1353  it  rapidly  increased,  and  Camden 
states  that  the  trade  had  brought  it  "  much  gain  and  glory." 
The  town  and  castle  were  taken  by  Fairfax  in  1645.  Tiver- 
ton suffered  from  the  plague  In  1591  (when  it  had  5000  in- 
habitants), and  from  fire  in  1598,  1612,  and  1731.  It  was 
incorporated  by  James  I.  In  1615;  but  in  1732  its  charter 
was  forfeited,  and  a  second  was  not  bestowed  till  1737.  The 
borough  was  deprived  of  parliamentary  representation  in 
1885. 


of  Tiverton,  t  Tola.,  lfttS. 

TTVOLI  (Lat.  Ttbur),  a  town  of  Italy,  situated  17 
miles  east-northeast  of  Rome  on  one  of  the  spurs  of 
Monte  Ripoli,  830  feet  above  the  sea.  Its  position  is 
very  striking  and  beautiful;  it  stands  partly  at  the 
edge  of  the  lofty  cliff  over  which  the  river  Anio  falls 
in  a  most  imposing  mass  of  water.  The  present  aspect 
of  the  fall  is  very  different  from  what  it  was  in  ancient 
times,  as  the  water  has  undermined  and  carried 
away  great  masses  of  the  rock.  In  1881  the  popu- 
lation of  the  town  was  9730,  and  of  the  commune 
10,297. 

Ancient  TIbur  was  founded,  according  to  the  legend  adopted 
by  the  Roman  poets,  many  centuries  before  Rome,  bj  the 
Siculi.1  They  were  expelled  by  a  Oreek  named  Tiborro*. 
the  son  of  Catillua,  who  became  the  eponymous  hero  of 


I  Dion.,  i.  16,  and  PUn.,  B.  N.,  xvl.  87. 
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Tibnr.1  During  the  early  historic  periodTibur,  which  stood 
oa  the  borders  of  the  Sabine  territory,  was  always  a  bitter 
enemy  of  Rome,  and  on  many  occasions  allied  itaelf  to 
various  peoples,  even  the  Gauls,  in  their  attacks  ou  the  city. 
With  the  rest  of  Latium,  Tibar  was  finally  conquered  by 
Konie  in  335  B.C.,  and  on  account  of  its  constant  enmity 
wis  treated  with  much  severity,  Dot  being  admitted  to  the 
Roman  franchise  till  towards  the  close  of  the  republican 
period.  Almost  no  mention  of  Tibur  occurs  during  the 
time  of  the  empire;  but  the  town  is  recorded  to  have 
Miflered  severely  during  the  Gothic  invasion  in  the  6th 
wntury. 

Remains  of  its  city  wall  still  exist,  built  of  squared  blocks 
of  tuts;  but  the  whole  circuit  is  not  clearly  determinable. 
Even  the  site  of  the  large  and  wealthy  temple  of  Hercules 
is  doubtful,  which  stood  in  an  extensive  teinenos,  contain- 
ing libraries  and  a  porticus,  where  Augustus  sometimes 
administered  justice.*  At  the  edge  of  the  cliff  still  stands 
s  small  circular  temple,  of  doubtful  dedication,  which  once 
had  eighteen  columns,  and  closely  resembled  that  in  the 
Korntn  Boariurn  of  Home.  Ita  cella  walla  are  of  concrete 
bred  with  opus  reticulatum,  and  ita  columns)  of  travertine ; 
it  dates  from  about  the  time  of  Christ.  Its  popular  name  is 
toe  "temple  of  the  Sibyl."*  Close  by  is  another  small 
profttyle-tetrastyle  temple  resembling  that  (so  called)  of 
Fortuna  Virilis  in  Rome.  Remains  of  the  circuit  wall  of 
the  forum  also  exist,  with  a  large  apsidal  projection,  as  well 
■  an  extensive  crypto-porticua,  faced  with  blank  Breading 
and  divided  internally  by  a  row  of  twenty-eight  columns. 
Tibur  was  a  favorite  summer  residence  of  many  wealthy 
Romans  under  the  empire,  and  especially  of  Horace  and 
Ma-etnas.4  Gne  of  the  chief  aqueduct*  of  Rome,  "  Anio 
vetua,"  started  from  the  Anio  at  Tibur.  The  ancient  "  lapis 
Tiburtinus"  (modern  travertine)  was  so  called  from  its 
chief  quarries  at  Tibur,  where  it  has  been  during  long 
ages  deposited  by  the  water  of  the  river  Anio. 

Hadrian*  villa,  which  stands  at  the  foot  of  the  Tibur 
spur  of  hill  about  2  miles  distant,  is  one  of  the  most  impor- 
tant Roman  remains  in  the  world.  Between  1870  and  1882  the 
gn-ater  part  of  its  immense  area  was  excavated  ;  the  whole 
circuit  was  once  no  less  than  8  miles.  The  scheme  of  this 
wonderful  group  of  building*  was  the  fancy  of  the  rich  and 
highly  educated  emperor  Hadriau,  who  desired  to  repro- 
duce, within  a  short  distance  of  Rome,  a  number  of  the 
chief  Greek  sites  and  buildings  which  he  had  visited  in 
different  parts  of  the  world.  Besides  his  own  palace  be 
'■•jilt  a  large  stoa  pojcile,  copied  from  that  at  Athens,  an 
odeum,  a  lyceum,  an  academy  (with  its  gardens,  halls,  and 
porticos),  libraries,  I<atin  and  Greek  theatres,  a  stadium, 
pahestrs,  hippodrome,  baths,  and  many  temples.  Large 
nrdens,  divided  into  an  artificial  "  Vale  of  Tempe,"  "  Ely- 
Man  Fields,"  and  "  Tartarus,"  were  watered  by  a  winding 
stream  named  the  "  Euripus."  In  another  place  stood  a 
"serapeum,"  copied  from  that  at  Alexandria,  and  filled 
with  pseudo-Egyptian  statues  and  reliefs,  many  of  which 
have  been  recently  unearthed.  Barracks  for  the  pnetorian 
go  aid  and  rows  of  dwellings  for  slave*  completed  this  mag- 
nificent group  of  buildings.  In  many  parts  the  existing 
remains  are  well  preserved  and  in  some  cases  the  uses  of 
the  different  buildiugs  can  be  determined.*  The  main  walla 
are  of  concrete  faced  with  mixed  brick  and  opus  reticula- 
tum, once  wholly  covered  with  magnificent  Oriental  mar- 
bles and  crowded  with  fine  Greek  and  Gneco-Roman  sculp- 
ture ;  mosaic  of  marble  and  glass  was  lavishly  used  for 
8oois,  walls,  and  vaults,  together  with  the  most  elaborate 
painted  decorations.  A  large  number  of  fine  works  of  art 
bare  been  discovered  here,  such  as  the  mosaic  of  "  Pliny's 
doves  "and  the  Faun  in  rosso  antico  now  in  the  Capitol. 
It  is  probable  that  the  Venus  de'  Medici  came  from  this 
villa,  together  with  many  other  statues  found  in  the  16th 


considerably  over  7000  feet,  some  30  miles  north  of 
La  Puebla  and  170  by  rail  from  Vera  Cruz.  Tlaxcala 
was  founded  probably  about  the  close  of  the  13th  cen- 
tury, when  the  Tlaxcaltecs,  a  branch  of  the  Nahuad 
race  closely  akin  to  the  Aztecs,  withdrew  from  the 
western  side  of  the  central  lacustrine  district  and  estab- 
lished a  powerful  democratic  state  in  a  somewhat 
secluded,  _  hill-encircled,  but  highly  productive  tract, 
90  miles  in  length  by  70  in  breadth,  with  a  total  area 
of  over  1550  square  miles.  The  Tlaxcaltecs,  heredi- 
tary foes  of  the  Aztecs,  became,  after  a  short  resist- 
ance (September,  1519),  the  firm  allies  of  the  Span- 
iards, their  co-operation  contributing  largely,  if  not 
mainlv,  to  the  overthrow  of  the  Mexican  empire. 
But  the  result  was  the  enslavement  of  Tlaxcala  itself, 
the  general  decay  of  the  country,  and  the  dispersion 
of  most  of  the  inhabitants  by  Cortes.  Although  now 
reduced  to  a  population  of  a  little  over  50(H),  or,  in- 
cluding the  commune,  to  36,000,  and  with  no  monu- 
ments beyond  a  fine  church,  an  old  episcopal  palace, 
and  a  town-hall,  the  city  at  the  time  of  the  conquest 
was  a  very  large  place,  containing  nearly  as  many  in- 
habitants as  the  whole  of  the  modern  state  (130,000). 
When  occupied  by  the  Spaniards,  its  size  and  splendor 
excited  the  admiration  of  Cortes,  who  describes  it  in 
somewhat  exaggerated  language  as  "  much  larger  and 
much  stronger  than  Granada,  with  as  fine  buildings 
and  much  more  people  than  Granada  had  at  the  time 
it  was  captured,  also  much  better  supplied  with  the 
things  of  the  earth"  {Cartas,  67).  It  was  disposed 
in  four  distinct  quarters  separated  by  high  stone  walls, 
each  with  a  palace  for  the  ruling  chief,  besides  temples, 
and  stone  buildings  for  the  nobles.  But  most  of  the 
other  houses  were  low  mud  or  adobe  structures.  In 
the  daily  market,  which  was  said  to  be  frequented  by 
30,000  people,  were  exposed  for  sale  the  products  of 
the  surrounding  country, — maize,  maguey  (extracted 
from  the  aloe),  and  chilli  pepper;  to  these  are  now 
added  wheat,  barley,  pease,  lentils,  and  a  great  variety 
of  fruits. 

A  prominent  feature  of  the  landscape  is  the  Sierra  de 
Malintzi,  or  Malinche,  that  is,  "  Lord  of  Marina,"  a  name 
given  to  Cortes  after  his  alliance  with  the  "  heroine  of  the 
conquest."  The  Sierra  (originally  Matlacuezatl),  which 
rises  grandly  (more  than  16,000  feet)  above  the  plateau, 
takes  a  prominent  place  in  Tlaxcaltecan  mythology,  owing 
to  the  peculiar  shape  of  its  summit,  representing  in  rough 
outline  the  body  of  a  native  woman  lying  at  full  length  in 
Its  grave  and  partly  wrapped  in  its  cerements.  There  are 
some  woollen  manufactures,  centred  chiefly  iu  the  capital, 
and  also  a  few  silver,  copper,  lead,  and  coal  mines  in  the 
San  Ambrosio  and  San  Mateo  ranges  ;  but  the  state  is  essen- 
tially agricultural,  yielding  large  annual  crops  of  maize  and 
wheat,  the  total  produce  belli 
[$•1,860,000]. 


ing  valued  at  over  £1,000,000 


TLAXCALA  {TlatcaUij  i.e.,  "House  of  Bread  "), 
»n  historical  city  of  Mexico,  capital  of  the  state  of 
Tlaxcala,  which  nearly  coincides  with  the  old  native 
republic  of  Tlaxcala,  occupying  the  easternmost  of  the 
four  sections  into  which  the  Anahuac  plateau  is  here 
dirided  by  ranges  of  hills,  between  19°  and  20°  N.  lat. 
The  modem  town,  standing  on  the  site  of  the  old 
Indian  capital,  liee  (in  19°  19' N.  lat.,  98°  6'  W.  long.) 
on  the  little  river  Vapagallo  (Atoyac,  formerly  Zah- 
u*U),  which  flows  between  two  hills  at  an  altitude  of 

|  Hot..  0d.,  L  18, 2:  Or.,  Put.,  v.  74 :  Vint.,  ^Bi..  vll.  670. 

•  See  App.,  BeU.  Oh?.,  v.  24;  and  8uet..  Aug.,  72. 

1  Ii  baa  alio  been  called  the  temple  of  Vesta,  but  the  real 
M  of  this  last  was  on  the  other  aide  of  the  river. 

J  Hot.,  OA..  L  7.  10,  and  11.  6,  5. 

'Many  of  tbs  names  given  to  different  parts  by  the 

wtiquarlei  are  baaed  on  mere  — '  

Vol.  XXII1.-1I87 


TLEMCEN,  or  TilimsAn,  a  town  of  Algeria,  chef- 
lieu  of  an  arrondissement  in  the  department  of  Oran, 
lies  86  miles  S.W.  of  Oran,  2625  feet  above  the  sea, 
on  a  terrace  on  the  northern  slope  of  a  range  of  rocky 
hills  (3430  feet).  _  Its  white  minarets,  towers,  and 
battlements  rise  picturesquely  above  the  surrounding 
verdure,  which  is  nourished  by  numerous  springs,  and 
even  in  ancient  days  gave  rise  to  the  Roman  name 
Pomaria.  The  various  quarters  are  grouped  around 
the  principal  mosque, — the  Jewish  to  the  southwest, 
the  Moorish  to  the  southeast,  that  of  the  merchants 
to  the  northeast,  while  the  new  town  with  the  civio 
buildings  lies  to  the  northwest.  Of  the  sixty-four 
mosques  which  existed  at  the  period  of  the  French 
conquest,  several  have  disappeared.  The  great  mosque 
has  a  minaret  adorned  with  marble  columns,  and  cased 
with  mosaic  of  the  most  varied  designs  ;  a  fountain  of 
alabaster  stands  in  the  alabaster- paved  inner  court ; 
and  seventy-two  columns  support  the  pointed  arches 
of  the  interior.  The  mosque  of  Abul  Hasan,  now 
used  as  a  French  and  Arab  school,  has  two  series  of 
arches,  which  rest  on  alabaster  pillars,  and  the  courts 
are  ornamented  by  sculptures  of  great  beauty  and 
richness ;  the  delicately  carved  cedar  ceiling  bears  traces 
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of  polychromatic  painting.   The  mosque  of  El-Halawi 
is  specially  interesting  tor  the  sculptured  capitals  of 
its  magnificent  alabaster  columns.   Tlemoen,  besides 
numerous  other  mosques,  possesses  a  fine  modern 
Roman  Catholic  church  in  the  Byzantine  style  and 
five  synagogues.    The  military  authorities  occupy  the 
Mehuaror  citadel,  built  in  J 145,  which  separates  the 
Jewish  and  Moorish  quarters,  and  was  formerly  the  I 
palace  of  the  rulers  ot  Tlemcen.    Only  the  mosque 
and  the  battlemented  wall,  flanked  by  two  towers, 
remain  of  ita  former  magnificence.    Among  the  an- 
tiquities preserved  in  the  museum  is  the  epitaph  of  i 
Boabdil,  the  last  king  of  Granada,  who  died  at! 
Tlemoen  in  1494.   The  vast  basin  under  the  old  walls,  j 
now  used  as  a  reservoir  (720  feet  in  length,  490  in ! 
width,  and  10  in  depth),  was  apparently  made  for 
naval  exhibitions  by  the  sovereigns  of  Tlemoen.  The 
barracks  of  the  Spahis  occupy  all  that  remains  of  j 
Kissaria,  a  settlement  of  European  merchants  from 
Pisa,  Genoa,  Catalonia,  and  Provence.    Leather,  sad- 
dles, Turkish  slippers,  arms,  and  woollen  goods  are 
manufactured  in  Tlemoen  ;  the  production  of  oil  and 
flour  and  market-gardening  occupy  Europeans  and 
natives;  good  tobacco  is  also  grown.    There  is  an 
active  trade  in  cattle,  wool,  grain,  and  fruit.   A  railway 
(37  miles)  is  being  built  Jl 887)  to  connect  Tlemoen 
with  Rahgun,  its  port.    In  1886  the  population  (na- 
tives, Europeans,  and  Jews)  was  19,745  (26,395  in  the 
s). 


than  the  frog. 

four  digits  anteriorly,  five  . 
the  toad's  skin  contain  large 


In  the  toad,  as  in  the  frog,  there  are 
.    The  warts  of 


i  was  originally  at  Agadir  ( Pomaria),  to  the  east  of 
the  present  site,  where  Roman  inscriptions  have  been  found. 
At  the  time  of  the  Arab  invasion  the  district  was  held  by  the 
Beni  Ifren  tribe  of  Zenita  Berbers,  who  ultimately  founded 
here  the  sovereignty  of  the  Bcni  Ya'ht  (1002-1060).  In 
1060  the  Atmoravid  kiug,  after  besieging  and  sacking 
the  place,  built  a  new  town  on  the  site  of  his  camp.  His 
successors  reigned  sixty-five  years,  when  after  holding 
Agadir  four  years  agaiust  the  enemy,  they  wero  overcome 
by  the  Alroohades,  who  massacred  the  inhabitants,  rebuilt, 
enlarged,  and  re  peopled  the  ruined  town,  and  surrounded 
Tlemcen  and  Agadir  with  a  common  wall.  Tlemcen  now 
flourished  greatly  under  the  '  Abd  al- Wad,  also  a  Zcnata 
dynasty,  who  ruled  first  for  the  Almohades  and  after  1242 
as  nominal  vassals  of  the  Hatsites  of  Tunis.  In  1337  their 
power  was  temporarily  extinguished  by  the  Merinida,  who 
built  the  town  of  Mansura,  west  of  Tlemcen.  They  left 
some  fine  monuments  of  the  period  of  their  ascendency, 
which  lasted  twenty-two  years.  Once  mors,  under  the 
'Abdal-Wad,  from  1358  to  1553,  Tlemcen  enjoyed  prosperity, 
when  it  had  a  population  of  125,000,  an  extensive  trade,  a 
brilliant  court,  a  powerful  army,  and  its  finest  buildings 
were  reared.  The  Spanish  occupation  of  Oran  struck  a 
fatal  blow  at  the  European  commerce  of  the  town,  which 
gradually  lost  all  ita  territory  to  the  Turks  after  they  bad 
seized  Algiers.  When  the  Freuch  entered  Algeria  the 
sultans  of  Morocco  were  worsted  by  the  Kuluglis  in  their 
attempt  to  hold  the  town.  In  1834,  and  again  in  1837, 
Abd  el-Kader  sought  to  re-establish  the  ancient  empire  of 
Tlemcen.  but  the  French  definitely  took  possession  in 
January,  1842. 

TOAD.  This  animal  belongs  to  the  Anurous  division 
of  the  Amphibia,  and  toads  and  frogs  arc  the  only 
representatives  of  the  Anura  or  Batraehia  indigenous 
to  Britain.  To  an  ordinary  observer  the  toad  is  proved 
to  be  an  amphibian  by  its  moist  soft  skin,  an  anuran 
or  tailless  amphibian  by  the  want  of  a  separate  tail. 
The  toad  differs  from  the  frag  in  the  following  points : 
It  has  no  teeth  on  either  of  its  jaws  or  on  the  roof  of 
its  mouth,  while  the  frog  has  a  series  of  fine  teeth  on 
the  upper  jaw  and  also  teeth  on  the  palate ;  the  tongue 
in  both  animals  is  attached  in  frout  and  free  behind,1 
but  that  of  the  frog  is  forked  at  its  free  extremity, 
that  of  the  toad  is  not ;  the  skin  of  the  toad  is  rough 
with  large  protuberant  warts,  while  that  of  the  frog 
is  smooth ;  the  body  of  the  toad  is  more  globular  and 
puffy  than  that  of  the  frog ;  the  hind  legs  in  the  toad 
are  shorter,  and  the  posterior  digits  not  so  completely 
webbed,  the  animal  being  more  terrestrial  in  its  habita 

1  [The  RhinuphryniiUr,  comprising  a  single  geuus  of  tropical 
A  raer^a,  have  the  tongue  free  In  front,  according  to  T.  OUL— 


glands,  which 

secrete  a  thick  yellowish  fluid  with  acrid  properties, 
capable  of  irritating  and  producing  slight  inflamma- 
tion on  the  human  skin.  The  use  of  this  secretion  is 
probably  to  protect  the  toad  from  being  devoured  by 
carnivorous  animals.  Like  other  Amphibia,  it  has  a 
large  membranous  bladder  communicating  with  the 
terminal  part  of  the  intestine — the  allantoic  bladder, 
—in  which  fluid  accumulates,  probably  from  the 
kidneys,  though  the  ureters  do  not  open  directly  into 
the  bladder.  The  toad,  when  handled  or  alarmed  in 
any  way,  ejects  the  contents  of  its  bladder.  Owing  to 
these  peculiarities  and  its  appearance,  the  animal  is 
commonly  regarded  with  loathing,  and  credited  with 
far  more  poisonous  properties  than  it  possesses.  In 
its  breeding  habits  the  toad  resembles  the  frog :  its 
eggs  arc  fertilited  externally  at  the  moment  of  extru- 
sion, as  in  the  frog,  the  parents  resorting  to  the  water 
for  the  purpose  of  reproduction.  The  ova  are  laid  in 
spring,  and  are  arranged,  not  in  shapeless  masses,  but 
in  a  string  containing  a  double  series  of  eggs  adhering 
by  their  gelatinous  envelopes ;  the  string  extends  to  a 
length  ot  three  or  four  feet.  The  tadpoles  are  similar 
to  those  of  the  frog,  bat  blacker ;  their  metamorphosis 
takes  place  in  the  same  manner,  the  three  pairs  of  ex- 
ternal gills  being  first  absorbed  and  replaced  for  a  time 
bv  internal  gills,  which  are  in  their  turn  lost,  the  bran- 
chial slits  being  closed  by  the  coalescence  of  the  oper- 
cular membrane  with  the  skin.  The  metamorphosis  is 
complete  in  autumn.  The  toad  is  carnivorous,  feeding 
on  flies  and  other  insects  and  worms.  It  hibernates 
in  winter,  passing  its  period  of  torpidity  in  holes  or 
burrows  in  the  earth.  The  finding  of  toads  in  a  state 
of  hibernation  has  given  rise  to  stories  of  their  being 
found  in  the  centre  of  trunks  of  trees  or  imbedded  in 
solid  rock.  The  myth  of  the  iewel  in  the  head 
(Shakespeare)  is  probably  founded  on  the  brightness 
of  the  eyes,  in  which  the  iris  is  flame-colored. 

There  are  two  kinds  of  toad  in  Britain. — the  Com- 
mon Toad,  which  is  almost  black  in  color,  and  the 
Natter-jack  Toad,  which  is  lighter,  smaller,  and  has  a 
bright  yellow  line  along  the  middle  of  the  back.  The 
length  of  the  common  toad  is  3}  inches,  of  the  natter- 

i'acK  2|  inches  The  male  natter  jack  possesses  a  blad- 
er  or  vocal  sack  beneath  the  throat  communicating 
with  the  mouth,  which  acts  as  a  resonator  to  its  voice ; 
its  cry  is  "  gluck-gluck."  The  vocal  sack  is  absent  in 
the  common  toad,  and  only  incompletely  developed  in 
the  Green  Toad  of  the  Continent. 


ii  zoological  ciassincauon  me  ioaa  oeiongs  10  me  genus 
o,  first  constituted  by  Laurenti  in  the  Synopii*  RrptUium, 
rhich  the  following  diagnosis  is  given  in  the  Brit.  JTw 
Bolt.  Bal.,  1882: 

Upil  horizontal.    Tonirue  elliptical  or  DTriform.  entire 


In  zoological  classification  the  toad  belongs  to  the  genu 
of"whif 

Pupil  horizontal.  Tongue  elliptical  or  pyriform,  < 
and  free  behind.  Vomerine  and  maxillary  teeth 
Tympanum  distinct  or  hidden,  seldom  absent.  Fingers 
free ;  toes  more  or  less  webbed ;  the  tips  simple  or  dilated 
into  small  disks.  Outer  metatarsals  united.  Oniostertmm 
generally  missing ;  if  present  cartilaginous ;  sternum  s  car- 
tilaginous plate,  sometimes  more  or  less  ossified  along  tfa* 
median  line.  Diapophyses  of  sacral  vertebras  more  or  U* 
dilated.  Terminal  phalanges  obtuse  or  triangular.  Distri- 
bution cosmopolitan,  except  Australia. 

Bufo  rin'.j-iriv  Laurenti,  the  Common  Toad,  is  thusoirtio- 
guished.  Crown  without  bony  ridges.  First  finger  as  long 
as  or  longer  than  the  second.  Parotids  distinct.  Tympa- 
num smaller  than  the  eye.  Toes  half  webbed;  no  tarsal 
fold  ;  aubarticolar  tubercles  of  toes  double.  The  species  is 
widely  distributed,  occurring  throughout  Europe,  Asia,  and 
north  west  Africa. 

Bufo  ealamita,  Laurenti,  the  Natter-jack  Toad,  shows  the 
following  differences  from  B.  su/oaris :  toes  not  half  webbed; 
tympanum  rather  indistinct;  a  tarsal  fold.  It  is  distributed 
throughout  Europe. 

According  to  Boulenger  there  are  77  specissof  fls/«known, 
of  which  35  are  confined  to  the  Old  World,  the  rest  to  the 
American  continent.   No  species  is  common  to  the  two 


great  continenta.  The  only 
Europe  besides  the  two  which 
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nniit,  Laorenti,  which 
tod  North  Africa.1 


TOBACCO  consists  of  the  leaves  of  several  species 
of  Nkotiana  (oat  ord.  Solanacea),  variously  pre- 
pared for  use  as  a  narcotic.  While  it  is  principally 
manufactured  for  smoking,  a  large  amount  is  also  pre- 
pared for  chewing,  and  to  a  more  limited  extent  it  is 
taken  in  the  form  of  snuff.  Under  one  or  other  of  these 
funns  the  use  of  tobacco  is  more  widely  spread  than  is 
that  of  any  other  narcotic  or  stimulant 

Although  the  fact  has  been  controverted,  there  can- 
Bbtory.  not  *  doubt  that  the  knowledge  of  to- 
bacco and  its  uses  came  to  the  rest  of  the 
world  from  America.  In  November,  1492,  a  party  sent 
out  by  Columbus  from  the  vessels  of  his  first  expedi- 
tion to  explore  the  island  of  Cuba  brought  back  in- 
formation that  they  had  seen  people  who  carried  a 
lighted  firebrand  to  kindle  fire,  and  perfumed  them- 
tum  with  certain  herbs  which  they  carried  along  with 
them.  The  habit  of  snuff-taking  was  observed  and 
described  by  Ramon  Pane,  a  Franciscan,  who  accom- 
panied Columbus  on  his  second  voyage  (1494-96),  and 
the  practice  of  tobacco-chewing  was  first  seen  by  the 
Spaniards  on  the  coast  of  South  America  in  1502.  As 
the  continent  of  America  was  opened  up  and  explored, 
it  became  evident  that  the  consumption  of  tobacco, 
especially  by  smoking,  was  a  universal  and  immemo- 
rial usage,  in  many  cases  bound  up  with  the  most  sig- 
nificant and  solemn  tribal  ceremonies. 

The  term  tobacco  appears  not  to  have  been  a  com- 
monly used  original  name  for  the  plant,  and  it  has 
"ime  to  us  from  a  peculiar  instrument  used  for  inhaling 
it!  smoke  by  the  inhabitants  of  Hispaniola  (San 
fr>miogo).  The  instrument,  described  bvOviedo 
HUtona  de  las  India*  OeadentaUt,  Salamanca, 
1545),  consists  of  a  small  hollow  wooden  tube 
shaped  like  a  Y,  the  two  points  of  which  being 
inserted  in  the  nose  of*the  smoker,  the  other  end 
»as  held  into  the  smoke  of  burning  tobacco,  and 
th  is  the  fumes  were  inhaled.  ThiB  apparatus 
tin?  natives  called  "  tabaco  "  :  but  it  must  be  said 
that  the  smoking  pipe  of  the  continental  tribes 
was  entirely  different  from  the  imperfect  tabaco 
»( the  Caribees.  Benzoni,  on  the  other  hand, 
whose  Travel*  in  America  (1542-56)  were  pub- 
lished in  1565,  Bays  that  the  Mexican  name  of  the 
herb  was  ''tobacco." 

The  tobacco  plant  itself  was  first  brought  to 
Kurope  in  1558  by  Francisco  Femandes,  a  physi- 
cian who  had  been  sent  by  Philip  II.  of  Spain 
to  investigate  the  products  of  Mexico.  By  the 
French  ambassador  to  Portugal,  Jean  Nicot, 
seeds  were  sent  from  the  Peninsula  to  the  queen, 
Catherine  de'  Medici.  The  services  rendered  by 
Nroot  in  spreading  a  knowledge  of  the  plant 
have  been  commemorated  in  the  scientific  name 
of  the  genus  Nicotiana.  At  first  the  plant  was 
supposed  to  possess  almost  miraculous  healing 
powers,  and  was  designated  "  herba  panacea, 

"herb.  .««♦«"  "Mn.«n.».  Tn<lnmm";  J;. 


tobacco  spread  with  marvellous  rapidity  throughout 
all  nations,  and  that  in  the  face  of  the  most  resolute 
opposition  of  statesmen  and  priests,  the  "counter- 
blaste  "  of  a  great  monarch,  penal  enactments  of  the 
most  severe  description,  the  knout,  excommunication, 
and  capital  7 


The  species  of  Nicotiana  number  about  fifty,  bat  those  of 
which  the  leaves  are  used  as  sources  of  tobacco 
are  few.  With  the  exception  of  two  species, 
one  native  of  New  Caledonia,  the  other  proper 
to  Australia,  they  are  all  of  American  origin.  They  form 
two  well-defined  groups,  the  first  of  which  is  characterised 
by  the  possession  of  an  elongated  corolla  tube,  red  in  color, 
the  plants  having  a  single  nnbranched  stalk  which  attains 
a  height  of  from  5  to  7  feet ;  while  to  the  second  group  be- 
long such  as  have  a  swollen  corolla  tube  of  a  greenish-yel- 
low color,  and  a  much-branched  stem  reaching  a  height  of 
only  from  2  to  5  feet.  The  type  of  the  first  group  is  the 
Virginian  Tobacco,  A'.  Tabacum,  while  the  best  known  rep- 
resentative of  the  second  is  the  Green  Tobacco,  S.  rrutica. 
These  two  species,  together  with  their  numerous  varieties, 
and  with  the  Persian  Tobacco,  N.  pertica, — the  source  of  the 
famous  Tumbeki  or  Shiraz  tobacco, — are  the  sole  sources  of 
commercial  tobacco,  .v.  Tabacum  is  the  species  from  which 
the  tobaccos  of  Cuba,  the  United  State*,  and  the  Philippine 
Islands,  and  the  Latakia  of  Turkey,  are  derived,  and  it  is 
thus  the  source  of  not  only  the  greater  proportion  of  the 
tobacco  of  commerce  but  also  the  most  highly  prised  and 
valuable  of  its  varieties.  N.  rtuticn,  originally  a  native  of 
Brazil,  is  cultivated  to  a  considerable  extent  in  South  Ger- 
many, Hungary,  and  the  East  Indies. 

The  Virginian  tobacco-plant,  N.  Tabacum,  is  a  coarse 
rank-growing  annual,  with  a  simple  unbranched  cylindrical 
stem  which  attains  a  height  of  6  feet  and  upwards,  termi- 
nating in  a  panicle  of  pink  flowers.  It  has  alternate 
simple  oblong  lanceolate  leaves,  those  at  the  lower  part  of 


herba  santa,"  "sanasancta  Indorum 
vine  tobacco  "  it  is  called  by  Spenser,  and  "  our 
holy  herb  nicotian"  by  William  Lilly.  While  the  | 
plant  came  to  Europe  through  Spain,  the  habit  of 
smokiog  it  was  initiated  and  spread  through  Eng- 
Ksh  example.  Ralph  Lane,  the  first  governor  of 
v  irrtinia,  and  Sir  Francis  Drake  brought  with  them 
r  ''V^>  tnat  firot  American  possession  of  the 
English  crown,  the  implements  and  materials  of 
tobacco  smoking,  which  thev  handed  over  to  Sir 
Walter  Raleigh.  Lane  is  credited  with  having  been 
the  first  English  smoker,  and  through  the  influence 
and  example  of  the  illustrious  Raleigh,  who  "  tooke 
J  p'P«,of  tobacco  a  little  before  he  went  to  the  scaf- 
Nde,"  the  habit  became  rooted  among  Elizabethan 
cjurtierB.   During  the  17th  century  the  indulgence  in 


'  iThe 


toad  of  the  UnUad  8UUw  UMhe  Bu/jo  lenHaino- 


Fio.  1.— Flowering  Top  of  .V 


the  stem  being  slightly  stalked,  and  of  large  size,  reaching 
to  two  feet  in  length,  while  the  upper  are  semi-amplezicaul 
and  of  variable  outline.  The  seeds  are  brown  in  color, 
with  a  rough  surface,  of  minute  size,  and  exceedingly 
numerous,  as  many  as  40,000  having  been  counted  on  a 
single  plant.  The  whole  of  the  green  parts  of  the  plant 
are  covered  with  long  soft  hairs  which  exude  a  viscid  Juice, 
giving  the  surface  a  moist  glutinous  feeling.  The  hairs  are 
multicellular,  and  of  two  kinds,  one  branching  and  ending 
in  a  fine  point,  while  the  other,  unbranched,  terminates  in 
a  clump  of  small  cells.  Stomata  occur  on  both  surfaces  of 
the  leaves,  and,  with  the  peculiar  hair  structure,  render  the 
microscopic  appearance  of  the  plant  highly  characteristic. 

Tobacco  will  flourish  over  wide  areas  and  in  very  dis- 
similar climates,  but  it  is  best  suited  for  regions 
having  a  mean  temperature  of  not  leas  than  Cultivation. 
40°  F.  and  where  early  autumn  frosts  do  not 
occur.  It  develops  the  most  highly  appreciated  qualities  in 
'  of  a 
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TOBACCO: 


Tobacco  ii  n  most  exhausting  crop,  and  requires  rich  and 
abundant  manuring,  the  character  of  which  exercises  a 
distinct  influence  on  the  quality  of  the  product.  A  crop 
L  widely  different  conditions  of  climate 


Flo.  J.-Microscoplc  Structure  of  Tobacco  Uaf. 


At, 


taken  to  keep  the  leaves  from  touching  each  other,  and  uo 
these  rods  they  are  carried  and  hnng  in  the  barn  or  coring- 
house  for  drying. 

The  caring  of  the  leaves  which  follows  has  for  its  object* 
the  drying  and  preservation  of  the  tobacco, 

by  a  process  of  slow  fermentation,  the  Cunos 


the  development  of 

Subject  to  various  minor  modifications,  the 
of  curing  is  carried  out  either  slowly  by  the  air- 
©cess  or  rapidly  by  fire-curing.  The 
cultivators  who  generally  cure  by  the  slow  ] 


spit  the  leaves  through  the  middle  on  a  long  rod 


and  agriculture  as  is  the  case  with  tobacco  must  of  necessity 
be  subject  to  varied  treatment  both  in  cultivation  and  in 
curing,  aud  here  we 
of  the  growing 

In  European  cultivation,  the  tobacco-seed  is  sown  in 
hotbed  .bout  the  end  of  March.  The  seed-bods  are  kept 
covered  with  damp  straw  or  withered  leaves  till  the  seed- 
lings appear  above  the  ground,  after  which  the  covering  is 
removed,  and  to  protect  the  yonng  plants  from  frost,  to 
which  they  are  extremely  sensitive,  the  beds  are  covered 
at  night  with  mats.  So  soon  as  the  plants  can  be  handled, 
they  are  picked  out  in  rows  in  a  garden  bed,  where  tbey 
remain  protected  from  night  frost  till  they  have  developed 
five  or  six  leaves  and  have  a  height  of  3  to  4  inches.  They 
are  then  ready  for  transplanting,  by  preference  in  moist 
weather,  into  prepared  drills  20  to  25  inches  apart  in  the 
field.  The  transplanting  is  done  about  tho  end  of  May,  or 
earlier  In  localities  free  from  night  frosts,  and  in  dry 
weather  the  field  is  plentifully  soused  with  liquid  manure. 
The  plants  arc  carefully  weeded  and  attended  to,  and  the 
soil  is  frequently  stirred  with  narrow  hoes  until  the  period 
when  they  show  symptoms  of  flowering.  This  may  be 
when  they  are  only  3  feet  high,  or  not  until  tbey  nave  1 
reached  their  proper  height  of  6  or  8  feet ;  but  the  flowers 
must  not  be  allowed  to  form,  except  in  the  case  of  a  few 
plants  left  purposely  for  seed.  To  obtain  fine  and  strong 
leaves  on  the  plant  is  the  great  object  of  the  cultivator, 
and  a  fine  tobacco  plant  ought  to  have  from  eight  to  twelve 
large  succulent  leaves.  Cultivators  commonly  diminish 
the  number  of  leaves  by  "topping "or  breaking  oft"  the 
top,  under  the  idea  that  the  remaining  ones  will  afford  the 
strongest  tobacco.  Suckers  or  shoots  near  the  root  are 
carefully  removed,  and  everything  is  done  to  concentrate 
the  strength  of  the  plant  in  the  leaves.  Every  leaf  injured 
by  insects  Is  removed,  and  the  crop  is  watched  until  the 
leaves  have  a  yellowish  tint  and  begin  to  droop,  when  they  ' 
are  fit  to  be  gathered.  This  is  usually  in  September,  so 
that  the  plants  from  the  time  of  their  insertion  on  the 
mounds,  have  occupied  the  ground  four  months,  during 
which  time  they  have  been  subject  to  many  vicissitudes, — 
from  the  attacks  of  insects,  from  a  disease  called  "firing," 
caused  by  the  long  continuance  of  very  wet  or  very  dry 
weather,  and  from  the  occurrence  of  autumn  frosts  while 
the  crop  is  yet  in  the  field. 

In  the  harvesting  of  the  tobacco  crop  several  distinct 
methods  are  followed.  In  ordinary  European  cultivation 
the  ripe  leaves  are  separated  from  the  standing  stalks  in 
the  field.  The  three  lower  root-leaves  are  first  stripped  off 
and  laid,  face  downward,  around  the  root  to  wilt,  after 
which  they  are  bundled  and  carried  to  the  barn.  After- 
wards the  remainder  of  the  leaves  are  separated,  working 
from  the  top  downwards,  and,  similarly,  they  are  spread  on 
the  ground  till  by  wilting  they  lose  their  brittleneas.  They 
are  then  bundled  and  packed,  tops  upward,  closely  on  the 
floor  of  the  barn  for  some  time  to  sweat,  by  which  the 
ripening  and  subsequent  favorable  drying  are 
The  bundles  are  carefully  watched  to  prevent 
overheating,  which  would  blacken  and  injure  the  leaves, 
tn  the  tobacco-growing  districts  of  the  United  States  the 
entire  plant  is  cut  down  in  the  field  close  to  the  ground, 
then  the  stalks  are  spitted  on  long  rods  or  laths,  care  being 


them  on  a  cord,  taking  care  to  keep  each  leaf  from  toocbioi 
its  neighbor.  These  rods  or  cords  of  leaves  are  suspended 
in  a  barn  or  curing-shed  in  a  way  which  allows  the  free 
circulation  of  the  air,  and  at  the  same  time  brings  th« 
whole  contents  of  the  shed  equally  under  the  drying  inflo 
once  of  the  air  currents.  When  the  weather  is  clear  and 
dry,  free  circulation  of  the  air  is  in  every  way  promote*' 
but  on  humid  days  the  moist  air  is  excluded  and  sometime* 
artificial  heat  is  required  to  prevent  mildew  and  rotting  of 
the  leaves.  Under  favorable  circumstances  the  tobacc* 
will  be  dry  and  ready  for  further  treatment  in  from  six  to 
eight  weeks,  and  the  leaves  should  then  have  a  fine  bright 
warm  brown  color. 

In  the  United  States  the  quick-drying  process  by  artifi- 
cial heat  is  employed  principally  for  the  preparation  oi 
export  tobacco.  Formerly  the  heat  was  obtained  by  n. 
of  an  ..pen  charcoal  fire  within  the  curing-barn,  but  now 
the  structure  is  heated  by  a  system  of  flues  which  permit* 
of  the  burning  of  any  kind  of  fuel.  For  dark  sbippin? 
tobacco,  the  entire  plants,  cut  down  close  to  the 
are  immediately  housed,  and  at  once  dried  off. 
ping  qualities  are  prepared  by  leaving  the  cut  si 
in  the  field  or  hung  on  scaffolds  in  the  barns  for  a  few  dayi 
to  wilt  and  wither  in  the  air,  after  which  they  are  dried 
by  artificial  heat.  In  the  treatment  of  both  dark  sod  ml 
kinds  the  temperature  within  the  barn  is  gradually  raised 
till  it  reaches  170°  F.,  and  the  drying  is  complete  in  from 
four  to  five  days. 

By  whichever  way  treated,  the  tobacco-leaf  at  this  stage 
is  brittle,  and  cannot  be  handled  without  crumbling  to 
powder.  The  contents  of  the  barn  are  therefore  left  till 
moist  weather  occurs,  and  then  by  the  admission  of  at- 
mospheric air  the  leaf  blades  absorb  moisture  and  become 
soft  and  pliant.  In  this  condition  the  leaves  are  stripped 
from  the  stems,  sorted  into  qualities,  such  as  "lugs," or 
lower  leaves,  "  firsts,"  and  "  seconds."  These  are  made  or 
into  "  hands,"  or  small  bundles  of  from  six  to  twclv* 
leaves.  Each  buudle  is  tied  round  with  a  separate  leaf 
and  in  this  condition  the  tobacco  is  ready  for  balking  f«w 
fermentation. 

For  fermentation  the  tobacco,  whether  in  bundles,  bsna*. 
or  separate  leaves,  is  piled  up  or  bulked  on  the  floor  in  s 
barn  into  a  solid  stack  to  the  height  of  5  or  6  feet.  Withis 
this  stack  a  process  of  fermentation  is  quickly  s 
the  temperature  of  the  mass  rises  steadily  till  it  : 
about  130°  F.  Great  care  is  now  taken  to  . 
heating,  and  to  secure  the  uniform  fermentation  of  all  tb* 
tobacco.  The  pile  is  from  time  to  time  token  down  sod 
rebuilt,  the  tobacco  from  the  top  going  to  the  bottom,  sod 
that  exposed  at  the  edges  being  turned  in  to  the  centre.  Is 
from  three  to  five  weeks  the  fermentation  should  besots- 
ciently  carried  out,  and  the  leaves  then  have  a  nice  uniform 
brown  color.  The  cured  stack  may  in  thia  condition  be 
piled  up  in  store  without  fear  of  further  fermentative 
activity,  till,  with  increasing  summer  heat,  it  Is  tnbjert 
to  the  May  sweat,  which  renders  further  watchfulness 
necessary. 

The  components  of  tobacco,  like  those  of  all  vegetable 
matters,  arrange  themselves  under  the  three 
heads  of  water,  mineral  acids  and  bases  (which  Cbemittrr 
pass  into  the  ash  on  combustion ),  and  organic 
substances.  According  to  an  investigation  carried  oat  by 
Beauchef  in  Oay-Lussac's  laboratory,  the  amount  of  ash 
from  100  parts  of  matter  dried  at  100°  C.  [212°  V  ,]  is  in  the 
roots  6  to  8,  in  the  stems  10  to  13,  and  in  the  ribs  sad 
leaves  18  to  22  per  cent  The  greater  part  of  the  ash  con- 
sists of  insoluble  salts,  principally  carbonate  of  lime  The 
soluble  part  consists  largely 
KiSO*),  which  may  amount  U 

to  the  mineral  salts  proper,  tobacco  contains  salts  of 
ammonia  and  nitrates.  In  the  leaf  the  proportion  of  ni- 
trates is  greater  in  the  rib  than  in  the  lamina*.  In  the 
former  it  may  amount  to  as  much  as  10  per  cent.  :  calculat- 
ing the  nitric  acid  as  KNO>  .  According  to  Schloesiag 
(Ann.  Cats*.  P»ys,  [3],  iL  479),  the  proportion  of  (combined  I 
nitric  acid  in  tobacco  bss  nothing  to  do  with  its  < 
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hility.  that  is,  the  length  of  time  s  lighted  cigar  will  glow 
fpuauorouxly.  This  quality  ii  a  function  chiefly  of  the 
potash  present  in  combination  with  organic  acids.  An  in- 
combustible tobacco,  i.e.,  a  tobacco  which  does  not  keep  a 
glowing  ash,  contains  it*  organic  acids  In  the  form  of  lime 
sod  magnesia  salts.  The  explanation  is  that,  while  organic 
pota«h  nl  a,  being  fusible,  yield  when  heated  a  porous 
charcoal  which  glows  readily,  the  corresponding  infusible 
lime  salts  yield  a  compact  charcoal  which  is  far  lens  com- 
.  A  combustible  tobacco  can  be  rendered  incom- 
by  the  incorporation  of  sulphate  or  chloride  of 
or  magnesium.  By  cultivation  experiments  in  a 
poUsh-free  soil,  it  has  been  ascertained  that  chloride  of 
potassium  used  as  a  manure  does  not  add  to  the  organic 
potash  wits  in  the  leaves,  but  the  sulphate,  carbonate,  and 
nitrate  do  giro  Dp  their  potash  for  the  formation  of  organic 

Subjoined  la  an  enumeration  of  the  proximate  organic 
comp»i>entii  of  tobacco  leaves,  and  their  relative  propor- 
tion* in  100  parts,  according  to  the  numerous  analyse* 
mule  in  the  laboratories  of  the  French  state  tobacco  fac- 


Nicotiue,  C10HnXj,  a  liquid  volatilo  alkaloid,  from  1.5 
to  9  per  cent. 

Essential  oil, — according  to  Schlocatng,  an  important 
element  in  the  flavor  of  tobacco,  although  it*  propor- 
tion is  exceedingly  small. 

Nieotianine,  a  solid  camphor-like  body  to  which,  ac- 
cording to  other  authorities,  the  odor  of  tobacco  is 
principally  doe. 

Malic  aud  citric  acids,  together  10-14  per  cent.,  calcu- 
lated as  anhydride*. 

Acetic  acid,  very  little  in  fresh  leaves,  bat  increasing 
in  their  fermentation.   In  snuff  it  may  rise  to  3  per 


Oialic  acid,  1  to  8  per 
;5pe 


by  ether,  4  to 
in  the  stem*;  in  the 


Pre  tic  acid,  about 
Berins,  fata,  and  other 

6  per  cent. 
Sugar,  little  in  the 

fermentation  it 
Cellulose,  7  to  8  per  cent. 
Albuminoids,  calculated  from  the  nitrogen  not  present 
as  nicotine,  nitrates,  or  ammonia,  about  25  per  cent. 
Excepting  the  nicotine,  the  several  organic  components 
<>(  tbe  leaves  develop,  roughly  speaking,  pari  paxtn  until 
fructification,  when  certain  components  are  attracted  to 
tbe  fruit,  suffering  chemical  changes  while  SO  moving. 
Tlie  nicotiue  determiuos  the  strength  of  a  tobacco,  but  not 
it«  flavor  or  aroma.  Tbe  manure  supplied  to  a  tobacco  field 
dots  not  increase  the  proportion  of  nicotine,  but  affects 
only  the  weight  of  the  crop  The  percentage  of  nicotine  in 
the  leaves  may  to  some  extent  be  modified  in  cultivation, — 
pUnte  wide  apart  developing  few  leaves,  but  these  thick, 
fleahy,  and  rich  in  nicotine,  while  closely  packed  plants 
throw  out  numerous  but  thin  and  membranous  leaves 
having  little  nicotine.  The  proportion  of  nicotine  present 
increases  with  the  age  of  the  plant.  Bch  loosing  found  in 
Iwvesat  various  stages  of  growth  the  following  percentage 
of  nicotine:  May  25  (very  young  leaves),  0.79;  Julv  18, 
LSI;  Aug.  6,  1.93  ;  Aug.  27,  237;  Sept,  8,  3.86;  Sept,  25, 


the  changes  which  take  place  in  the  nianu- 
leaf,  we  take  the  case  of  snuff,  because  with  it  the 
tnetnical  changes  are  carried  farthest,  and  yet,  qualita- 
tively speaking,  they  are  of  the  same  nature  as  those  which 
Hnnkinu  tobacco  undergoes.  In  the  fermentation  begun  in 
coring  and  continued  in  the  sauced  leaf,  the  malic  and 
citric  acids  and  tbe  nicotine  undergo  partial  oxidation 
Tiic  oxalate  of  lime  and  the  pectates  remain  almost  un- 
changed, and  there  are  formed,  of  intermediate  (not  fully 
oxidised  I  bodies,  ammonia,  acetic  acid,  and  black  bumic 
stM,  tbe  last  giving  to  snuff  its  dark  color.  A  little 
methyl-alcohol  is  also  at  tbe  Same  time  formed.  At  this 
itage  the  tobacco-leaf  is  acid  in  reaction;  but  after  it  is 
powdered,  and  again  submitted  for  a  prolonged  period  to  a 
■low  fermentation  in  air-tight  boxes,  it  becomes  decidedly 
alkaline  by  the  ammonia,  because,  while  acetic  acid  con- 
tinues to  be  formed  and  the  ammonia  and  nicotine  remain 
what  they  are,  the  mslic  and  citric  acids  are  progressively 
destroyed.  Unless  snuff  contains  free  ammonia  it  is  "  flat," 
sad  destitute  of  pungency. 

i  to  the  earn  position  of  tobacco  smoke,  numerous  inves- 
:cms  have  been  made.  Kissling  {Ding.  Polft.  Jtmr., 
834-246),  experimenting  on  cigars,  found  that  a 
;  proportion  of  the  nicotine  passes  unaltered  into  the 
ie.  Dealing  with  a  tobacco  containing  3.75  per  ceut. 
of  nicotine,  he  recovered  from  the  smoke  52.02  ner  cent,  of 


creased  to  5.03  per  cent  With  a  second  sample  of  tobacco, 
having  likewise  3.75  per  cent,  of  nicotine,  the  smoke  yielded 
only  '/7.K3  per  cent,  of  the  total  nicotiue  consumed,  and 
the  percentage  in  the  uncousnmed  remains  was  raised  to 
4.51.  From  a  tobacco  containing  only  0.30  of  nicotine  he 
recovered  84.23  of  nicotine  in  the  smoke.  The  composition 
of  tobacco  smoke  is  highly  complex,  but  beyond  nicotine 
the  only  substances  found  in  appreciable  quantities  are  the 
lower  members  of  the  pioollne  series. 

trees  of  supply  of 
Ipecisl 

etc,  belong  to  Commercial 
particular  localities,  outside  of  which  they  can- 
not be  cultivated.  These  tobaccos  are  there- 
fore natural  monopolies.  Moreover, as  is  also  the  esse  ■ 
wines,  the  crops  vary  in  richness  and  delicacy  of  flavor 
with  the  seasons  of  their  growth,  so  that  in  certain  years 
the  produce  is  of  much  greater  value  than  in  others.  Far- 
ther, the  properties  of  certain  classes  of  tobacco  render 
them  specially  suitable  for  cigar-making.  Others  arc  best 
fitted  for  smoking  in  pipes',  and  there  are  numerous  quali- 
ties which  are  valuable  for  snutT-making.  National  tastes 
and  habits  again  frequently  determine  the  destination  of 
tobacco.  Thus  heavy,  strong,  and  fnll-flavored  cigars  and 
tobaccos  are  in  favor  iu  the  United  Kingdom,  while  on  the 
Continent  lighter  and  more  brisk-burning  qualities  are 
sought  after,  and  the  materials  consumed  in  tbe  kalian*  of 
Persia  and  the  East  are  not  suitable  for  use  in  the  short 
pipes  of  tbe  Western  nations. 

Of  cigar  tobaccos  tbe  most  valuable  qualities  in  the 
world  are  cultivated  in  the  northwest  portions  of  the  island 
of  Cuba.  The  district  of  Vuelta  Absjo  is  the  source  of  the 
highest  quality,  after  which  comes  the  produce  of  Partidas 
and  Vuelta  Arriba.  A  large  portion  of  the  tobacco  is  made 
into  cigars  in  the  island,  but  considerable  quantities  are 
Europe  and  the  United  states  formiiing 
qualities  to  give  Havana  character  to  the 
rs.  In  recent  years  a  large  export  of  to- 
Bracil,  especially  from  the  province  of  Bahia, 
has  sprang  up,  most  of  which  goes  to  (iermaay  snd  Austria 
for  cigar-making.  The  "seed-leaf"  tobacco  of  Pennsyl- 
vania, Connecticut,  and  Ohio,  grown  from  11a  van  a  seed,  is 
devoted  to  cigar-making  in  the  United  States.  In  the 
East  tbe  moat  important  cigar-tobacco  region  is  the  Philip- 
pine Islands,  from  which  come  the  well-known  Manila 
cheroots  and  cigars  aud  a  large  quantity  of  leaf-tobacco  of 
distinctive  aroma.  Immense  quantities  of  cigar  tobacco  are 
also  exported  from  Java  and  Sumatra,  most  of  which  passes 
through  the  markets  of  Amsterdam  and  Rotterdam.  In 
the  Madras  presidency  and  in  Rurmah  cigar  tobacco  is 
largely  cultivated,  the  strong  heavy  qualities  of  which  are 
well  known  to  the  British  public  in  the  Burmese,  Luuka, 
snd  Dindlgnl  cheroots. 

Of  ordinary  smoking  tobacco,  among  the  most  esteemed 
qualities  are  Varinas  or  kanaster,  grown  in  the  districts  of 
Varinas,  Merida,  Margarita,  etc.,  in  Venezuela.  Tbe  name 
kanaster,  which  covers  several  varieties  of  tobacco  from 
South  America,  is  given  on  account  of  the  wicker  baskets 
(Span,  rososts)  In  which  the  material  is  packed  for  exports 
The  tobacco  regions  of  the  United  States— Kentucky,  Mary- 
land, Virginia,  snd  Ohio— send  great  supplies  of  smoking 
leaf  of  various  qualities  into  the  European  market, especially 
into  the  United  Kingdom,  which  is  almost  exclusively  sup- 
plied from  these  sources.  Smoking  tobaccos  of  the  highest 
quality,  rivalling  indeed  the  cigar  tobacco  of  Cubs  in  flavor 
and  value,  are  grown  in  Turkey,  and  specially  in  the 
province  of  Salon  ica.  The  famous  Latakla  of  the  English 
smokers  is  produced  in  the  province  of  Haida,  in  tbe  north- 
ern part  of  Syria  (see  Latakia),  snd  throughout  Asiatic 
Turkey  there  Is  an  extensive  cultivation  and  export  of 
smoking  tobacco. 

In  the  manufacture  of  tobacco  for  smoking,  we  have  to 
do  with  the  numerons  forms  of  tobacco  used 
|  for  smoking  in  pipes,  embracing  cut  smoking  Manu- 
j  mixtures,  cake  or  plug,  and  roll  or  spun  to-  factum, 
hacca.   Under  this  beading  come  also  tbe  cigar 
and  cigarette  manufacture. 

The  raw  material  in  the  warehouses  is  of  various  quali- 
|  ties:  some  is  strong,  rough,  snd  harsh,  snd  so  is  unfit  for 
ordinary  smoking  ;  other  samples  are  mild  and  flue,  with 
aromatic  and  pleasant  flavor,  but  devoid  of  strength.  By  s 
proper  mixing  and  blending,  the  manufacturer  is  enabled  to 
prepare  the  smoking  mixture  which  is  desirable  for  his 
purpose;  but  certain  of  the  rough,  bitter  qualities  cannot 
he  manufactured  without  a  preliminary  treatment  by  which 
their  intense  disagreeable  taste  is  modified.  The  storing 
of  sach  tobacco  for  a  lengthened  period  matures  aud  de- 
prives It  of  harshness,  snd  the  same  result  may  be 
ciallv  hastened  hv  macerating  the  leaves  in 
ted  with  hydrochloric  acid,  snd 
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r,  of  improv- 

induced  by  moUtare  and  heat, 
afacturer,  having  prepared  hia  i 
proceed*  to  damp  them,  pure  water  alone  beiug 
used  in  the  United  Kingdom,  whereas  on  the 
Continent  and  in  America  certain  "sauces" 
are  employed,  which  consist  of  mixtures  of 
aromatic  substances,  sugar,  liquorice,  common  salt,  and 
saltpetre,  etc.,  dissolved  in  water.   The  primary  object  is  to 
render  the  leaves  soft  and  pliant;  the  use  of  the  sauces  is 
to  improve  the  flavor  and  burning  qualities  of  the  leaves 
used.    When  uniformly  damped,  the  leaves  are  separately 
opened  out  and  smoothed,  the  midrib,  if  not  already  re- 
moved, is  torn  out,  except  when  "  bird's  eye  "  cut  is  to  be 
made,  in  which  mixture  the  midrib  gives  the  peculiar 
"  bird's  eye  "appearance.   The  prepared  tobacco,  while  still 
moist  ana  pliant,  is  pressed  between  cylinders  into  a  light 
cake,  and  cot  into  flue  uniform  shreds  by  a  machine  analo- 
gous to  the  chaff-cutter.   The  cut  tobacco  is  now  roasted, 
partly  with  the  view  of  driving  off  moisture  and  bringing 
the  material  into  a  condition  for  keeping,  bat  also  partly  to 
improve  its  smoking  quality.   The  roasting  is  most  simply 
effected  by  spreading  it  on  heated  slabs,  on  which  it  is  con- 
stontly  turned ;  but  such  a  method  does  not  yield  uniform 
results,  and  it  exposes  the  workers  to  a  most  deleterious 
atmosphere  and  noxious  fumes.   A  roasting  machine  is  in 
use,  which  consists  of  a  revolving  drum  in  which  the  to- 
bjicco  is  rotated,  gradually  passiug  from  one  end  to  the 
other,  and  all  the  time  under  the  influence  of  a  current  of 
betted  air  passing  through  it. 
For  roll,  twist,  or  pigtail  tobacco  the  raw  material  is 
damped  or  sauced  as  in  the  case  of  cut  tobacco. 
The  interior  of  the  roll  consists  of  small  and 
broken  leaf  of  various  kinds,  called  "  fillers ;  " 
aud  this  is  enclosed  within  an  external  cover- 
ing of  large  whole  leaf  of  bright  quality,  such  leaves  being 
called  "  covers."   The  material  is  supplied  to  the  twisting 
machinery  by  an  attendant,  and  formed  into  a  cord  of  uni- 1 
form  thickness,  twisted  and  wound  on  a  drum  by  mechan- 
ism analogous  to  that  used  in  rope-spinning.   From  the 
drum  of  the  twisting  machine  the  spun  tobacco  is  rolled 
into  cylinders  of  various  suns.   These  are  enclosed  in  can- 
vas, and  around  the  surface  of  each  stout  hempen  cord  is 
tightly  and  closely  coiled.   In  this  form  a  large  number, 
after  being  cooked  or  stored  in  moist  heat  for  about  twenty- 
four  hours,  are  piled  between  plates  in  an  hydraulic  press, 
and  subjected  to  great  pressure  for  a  month  or  six  weeks, 
I  a  slow  fermentation  takes  place,  and  a 
ation  of  Juice  results  from  the  severe 
The  juice  is  collected  for  use  as  a  sheep-dip. 
Cake  or  plug  tobacco  is  made  by  enveloping  the  desired 
amount  of  fillers  within  covering  leaves  of  a 


in  the 


Other 


Cake  fine  bright  color.   A  large  number  of  such 

tobacco.       packages  are  placed  in  moulds,  and  submitted 
to  powerful  pressure  in  an  hydraulic  press,  by 
which  they  are  moulded  into  solid  cakes. 


roll  tobacco  are  equally  used  for  smokingand  chewing ;  for 
the  latter  purpose  the  cake  is  frequently  sweetened  with 
liquorice,  and  sold  as  honey -daw  or  sweet  cavendish. 
For  cigar- making  the  finest  and  most  delicately  flavored 
qualities  of  tobacco  are  generally  selected.  A 
Cigars.  cigar  consists  of  a  core  or  central  mass  of  fillers 
enveloped  in  an  inner  and  an  outer  cover  or 
robe.  The  fillers  or  inner  contents  of  the  cigar  must  be  of 
uniform  quality  and  so  packed  and  distributed  in  a  longi- 
tudinal direction  that  the  tobacco  may  born  uniformly  and 
the  smoke  can  be  freely  drawn  from  end  to  end.  For  the 
inner  cover  whole  leaf  of  the  same  quality  as  the  fillers  is 
used,  hut  for  the  outer  cover  only  selected  leaves  of  the 
finest  quality  and  color,  free  from  all  injury, are  employed. 
The  covers  are  carefully  cut  to  the  proper  size  and  shape 
with  a  sunrp  knife,  and,  being  damped,  a  pile  of  them 
smoothed  out  are  placed  together.  In  making  cigars  by 
the  hand,  the  operator  rolls  together  a  suflicient  quantity 
of  material  to  form  the  filling  of  one  cigar,  and  experience 
enables  him  or  her  to  select  very  uniform  quantities.  This 
quantity  is  wrapped  in  the  inner  cover,  an  oblong  piece  of 
leaf  the  length  of  the  cigar  to  be  made,  and  of  width  suf- 
ficient to  enclose  the  whole  material.  The  cigar  is  then 
rolled  in  the  hand  to  consolidate  the  tobacco  and  bring  it 
into  proper  shape,  after  which  it  is  wrapped  in  the  outer 
cover,  a  shaped  piece  made  to  enclose  the  whole  in  a  spiral 
manner,  beginning  at  the  thick  end  of  the  cigar  and  work- 
ing down  to  the  pointed  end,  where  it  is  dexterously  fin- 
ished by  twisting  to  a  fine  point  between  the  fingers.  The 
finished  cigars  are  either  spread  out  in  the  sunlight  to  be 
dried,  or,  where  that  is  impracticable,  they  are  exposed  to  a 
gentle  heat.  They  are  then  sorted  into  qualities  according 
to  their  color,  packed  and  pressed  in  boxes,  in  which  they 


are  stored  for  sale.  Machinery  is  now 
ing  and  moulding  the  fillings  of  cigars. 

Havana  cigars  are,  as 
of  putting  up,  and  non 
manufacturers  of  all  classes  of  the  goods, 
gitimas")  Havana  cigars  are  such  only  as  are 
island ;  and  the  cigars  made  in 
genuine  Cuban  tobacco  are  clai 

brands  of  home  manufacture  contain  some  proportion  of 
Cuban  tobacco;  and  very  good  cigars  may  be  made  in 
which  the  name  only  of  that  highly-prised  leaf  is  em- 
ployed. When  we  come  to  the  inferior  clssses  of  cigars,  it 
can  only  be  said  that  they  may  be  made  from  any  kind  of 
leaf,  the  more  ambitions  imitations  being  treated  with  va- 
rious sauces  designed  to  give  them  a  Havana  flavor.  The 
highest  class  of  Cuban-made  cigars,  called  "  vegueras,"  are 
prepared  from  the  very  finest  Vuelta  Abajo  leaf,  rolled 
when  it  is  just  half  dry,  and  consequently  never  damped 
with  water  at  all.  Next  come  the  "  regalias."  similarly 
made  of  the  best  Vuelta  Abajo  tobacco ;  and  it  is  only  the 
lower  qualities,  "  ordinary  regalias,"  which  are  commonly 
found  in  commerce,  the  finer,  along  with  the  "  vegueras," 
being  exceedingly  high-priced.  The  cigars,  when  dry,  are 
carefully  sorted  according  to  strength,  which  is  estinisted 
by  their  color,  and  classed  in  a  scale  of  increasing  strength 
as  etaro,  Colorado  claro,  madmro,  and  otcuro.  They  are  pressed 
into  the  cigar  boxes  for  sale,  and  branded  with  the  name  or 
trade  mark  of  their  makers.  Cheroots  < 
cigars  only  in  shape,  being  either  in  the 
cone,  or  of  uniform  thickness  throughout,  bat 
having  both  ends  open  and  sharply  cut 
come  principally  from  Manila,  bat  the 
quantities  imported  into  the  United  Kingdom 
East  Indies  and  Burmah. 

Cigarettes  consist  of  small  rolls  of  flue  cot 
wrapped  in  a  covering  of  tbin  tough  paper 
specially  made  for  such  use.  Originally  cigar- 
ettes were  entirely  prepared  by  the  smoker 
himself;  but,  now  that  the  consumption  of  cigarettes 
has  attained  gigautic  proportions,  especially  in  France, 
they  are  very  largely  made  with  the  aid  of  an  elaborate 
system  of  automatic  machinery.  The  machines  cut  the 
paper,  gum  its  edge,  measure  out  the  proper  quantity  of 
tobacco,  wrap  it  up,  make  the  gummed  edge  adhere,  cut  the 
ends,  and  pack  the  cigarettes  in  boxes. 

The  manufacture  of  snuff  is  the  most  complex,  tedious, 
and  difficult  undertaking  of  the  tobacco  manu- 
facturer ;  but  it  is  an  art  now  of  relatively  Snuff 
little  and  of  decreasing  importance.    The  to- 
bacco best  suited  for  snuff-making  is  thick  fleshy  leaf  of  a 
dark  color,  the  finest  qualities  of  snuff  being  n 
leaf  and  the  Amersfoort  leaf  of 


dark  Virginia 

but  manufacturers  work  up  many  kinds  with 
from  the  making  of  smoking  tobacco,  midribs,  etc  The 
varieties  and  qualities  of  snuff  are  many,  the  differences 
being  dependent  on  the  material  employed,  the  sauces  with 
which  it  is  treated,  and  the  method  of  manufacture.  The 
sauces  for  snuff  consist  of  solutions  of  common  salt,  with 
various  aromatic  substance*  according  to  the  flavor  desired 
in  the  finished  snuff,  and  with  occasional  additions  of  pot- 
ash, sal-ammoniac,  and  other  salts.  The  following  is  an 
outline  of  the  method  adopted  in  making  snuff  on  the  great 
scale  in  the  state  manufacture  of  France.  The  tobacco 
leaves  are  moistened  with  about  one-fifth  of  their  weight 
of  salt  and  water  (sp.  gr.  1.089),  made  up  into  blocks,  and 
piled  in  large  rectangular  heaps,  in  quantities  of  40  or  50 
tons.  The  temperature  gradually  rises  to  140"  K..  sad 
sometimes  reaches  170° ;  bat  the  heat  must  be  regulated, 
or  parts  of  the  mass  would  become  black  as  if  charred. 
The  heaps  are  made  up  in  spring  and  autumn,  and  the  fer- 
mentation is  continued  for  Ave  or  six  months,  when  the 
temperature  remains  stationary  or  begins  to  decline.  The 
heap  is  then  opened,  and  the  tobacco  is  ground,  by  which 
means  a  pale  brown  dryish  powder  I  rApi  sec)  is  obtained. 
This  is  mixed  with  about  four-tenths  of  its  weight  of  s  so- 
lution of  common  salt,  and  is  passed  through  a  sieve,  that 
the  powder  may  be  uniformly  moistened.  It  is  then  packed 
in  large  open  chests  in  quantities  of  from  25  to  SO  tons, 
where  it  remains  for  nine  or  ten  months,  and  undergoes 
another  fermentation,  the  temperature  rising  in  the  cen- 
tre of  the  mass  to  120°  or  130s.  During  this  process  the 
snuff  acquires  its  dark  color  and  develops  its  aroma.  Bat 
it  is  not  uniform  in  quality  throughout,  and  is  removed  to 
a  second  cheat,  in  such  a  way  as  thoroughly  to  mix  all  the 
different  parts  together,  and.  after  the  lapse  of  two  months, 
it  is  again  turned  over ;  and  the  process  is  sometimes  re- 
peated a  third  time.  When  the  snuff  is  ripe,  the  content* 
of  the  various  chests  are  mixed  together  in  a  large  roots 
capable  of  holding  350  tons  of  snuff,  where  it  is  left  for 
about  six  weeks,  aud  the  whole  mass  being  uniform  in 
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quality  is  rifled  Into  barrels  for  the  market.  The  process 
of  manufacture  occupies  in  all  from  eighteen  to  twenty 
months.  During  these  repeated  fermentations  about  two- 
thirds  of  the  nicotine  is  destroyed,  the  acidity  of  the  snuff 
disappears,  and  the  mass  becomes  distinctly  alkaline,  not- 
withstanding that  acetic  acid  is  continuously  evolved.  The 
destruction  of  malic  and  citric  acids  continues,  and  the 
bases  thereby  set  free  saturate  the  acetic  acid  formed,  leav- 
ing free  ammonia  in  the  snuff.  The  properties  of  snuff  are 
dependent  on  the  presence  of  free  nicotine,  free  ammonia, 
and  the  peculiar  aromatic  principle  developed  in  the  fer- 


mentation. 

The  reduction  of  tobacco  leaf  to  a  snuff  powder  is  a  task 
of  considerable  difficulty,  owing  to  the  gummy  nature 
of  the  substance,  which  tends  to  coat  and  clog  grinding 
surfaces.  In  early  times  the  duly  sauced  and  fermented 
leaves  were  made  up  into  "  ca  rot  tea," — tightly  tied  up 
spindle-formed  bundles,  from  the  end  of  which  the  snuffer, 
by  means  of  a  "snuff  rasp,"  rasped  off  his  own  supply,  and 
hence  the  name  "  rape,"  which  we  have  still  as  "  rappee," 
to  indicate  a  particular  class  of  snuff.  The  practice  of  ty- 
ing up  the  leaves  in  the  form  of  carottes  is  still  followed 
by  makers  of  line  stuff,  as  the  very  slow  fermentation  which 
goes  on  within  thebundles  is  favorable  to  the  development 
of  a  rich  aroma, 
to  shreds  with  a 
by  i  kind  of  mortar 
supplied  with  knife  cutting  edges,  or  more  commonly  they 
are  treated  in  a  conical  mill,  in  which  both  the  revolving 
cose  and  the  sides  have  sharp  cutting  edges,  so  that  the  ma- 
terial undergoes  a  cutting  rather  than  a  grinding  action. 
The  snuff  from  the  mill  is  sifted,  and  that  which  remains  on 
the  sieve  is  returned  to  the  mill,  the  remainder  being  passed 
on  as  nfpe  tec  tor  further  treatment  as  described  above. 
In  nearly  all  civilised  countries  the  cultivation  of  tobacco 
and  its  manufacture  are  conducted  under  state 
^rtion*.  ■opervision,  and  form  an  important  source  of 
public  revenue.  In  France,  Austria-Hungary, 
Italy,  and  Spain  the  cultivation  is  a  state  monopoly,  and  in 
other  countries  the  crop  is  subject  to  heavy  excise  duties. 
Since  the  time  of  Charles  II.  the  growth  of  tobacco  in 
England  has  been  practically  prohibited,  the  original  legis- 
lative enactment  to  that  effect  having  been  passed  with  the 
view  of  encouraging  trade  with  the  young  colony  of  Vir- 
ginia. When  that  motive  ceased  to  have  force  the  supposed 
ilties  of  collecting  the  Internal  taxation  still  influ- 
the  legislature  to  continue  their  prohibition,  and 
a  penalty  or  prohibitive  tax  equal  to  sixteen 
pounds  per  acre  is  exigible  on  the  cultivation  of 
in  the  United  Kingdom.  In  Ireland  the  duty  on 
the  cultivation  of  tobacco  was  abandoned  between  1822  and 
1830,  and  in  that  interval  the  cultivation  grew  till  about  a 
were  under  the  crop.  In  1888  the  govern- 
;  permitted  the  experimental  cultivation  of  tobacco  in 
r  certain  precautions  and  restrictions  for  the 
security  of  the  revenue.   Several  proprietors  in  Kent,  Nor 


an  to  warrant  the  continuance  of  the  experi- 
to  prove  the  entire  practicability  of  cultivating 
>s  an  English  agricultural  crop.  The  climate  is, 
r,  so  variable  that,  were  all  restrictions  removed, 
•nd  tobacco  grown  subject  only  to  excise  supervision  for 
collecting  an  equitable  tax,  it  is  more  than  doubtful 
whether  Its  growth  would  be  a 
taking 

The  influence  of  tobacco  o 

fruUfuUubjectofcon'tro^ 
except  as  a  medicine,  it  met  the  most  uncom- 
promising opposition  when  It  first  became  known;  but  It 
was  precisely  the  expectations  entertained  regarding  its 
medicinal  virtues  which  were  completely  disappointed. 
Burton,  in  the  Anatomy  of  Melancholy,  gives  strong  expres- 
tion  to  the  two  views :  "  Tobacco,  divine,  rare,  superexccl- 
lent  tobacco,  which  goes  far  beyond  all  the  panaceas,  pota- 
ble gold,  and  philosopher's  stones,  is  a  sovereign  remedy  in 
all  diseases.  A  good  vomit,  I  confess,  a  virtuous  herb  if  it 
be  well  qualified,  opportunely  taken,  and  medicinally  used ; 
bat,  ss  it  is  commonly  abused  by  most  men,  which  take  it 
u  tinkers  do  ale,  'tis  a  plague,  a  mischief,  a  violent  purge 
of  goods,  lands,  health,— hellish,  devilish,  and  damned  to- 
bacco, the  ruin  and  overthrow  of  body  and  soul."  Burton's 
meaning — that  tobacco  in  moderation  is  a  good  thing,  while 
it*  excessive  use  causes  many  physical  and  other  evils — 
has  many  sympathizers;  but  the  difficulty  Is  to  define  mod- 
eration and  excess.  Among  modern  authorities,  Dr.  Jon- 
athan Perelrasays,  "I  am  not  acquainted  with  any  well- 
ucertained  ill  effects)  resulting  from  the  habitual  practice 
of  smoking."  Similarly  8lr  Robert  Chrlstlson  concludes, 
"  In  many  individuals  who  use  it  habitually, 


an  extraordinary  power  In  removing  exhaustion,  listless  - 
ness,  and  restlessness,  especially  when  brought  on  by  bod- 
ily or  mental  fatigue,  and  this  property  is  the  basis  of  its 
general  use  as  an  article  of  luxury."  Dr.  E.  A.  Parkes 
sums  up  his  observations  thus:  "  I  confess  myself  quite  un- 
certain. I  can  find  uothing  like  good  evidence  in  books; 
too  often  a  foregone  conclusion,  without  any  evidence  to 
back  it,  la  given.  I  think  we  must  decidedly  admit  in- 
jury from  excess ;  from  moderate  use  I  can  see  no  harm, 
except  it  may  he  in  youth."  On  the  other  hand,  it  is  as- 
serted by  the  opponents  of  tobacco,  and  by  the  anti-tobacco 
societies,  that  the  habitual  use  of  this  narcotic  leads,  espe- 
cially in  the  young,  to  decrease  of  bodily  and  mental  vigor, 
and  specially  produces  symptoms  of  aneemia,  palpitation, 
intermittent  pulse,  and  other  affections  of  the  heart  and 
circulation.  It  is  an  admitted  fact  that  a  disease  of  the 
vision — tobacco  amblyopia — is  contracted  by  smokers,  and 
is  not  uncommon  among  those  using  strong  heavy  prepara- 
tions, such  as  black  twist.  Allowing  that  such  incidental 
evils  may  arise  from  even  comparatively  moderate  indul- 
gence in  tobacco,  they  are  after  all  as  nothing  compared 
to  the  vast  aggregate  of  gentle  exhilaration,  soothing,  and 
social  comfort,  extracted  from  the  Virginian  weed. 

With  the  almost  universal  prevalence  of  the  use  of  to- 
bacco, it  must  be  obvious  that  the  amount  con-  gomnlerce 
sumed  yearly  is  very  great.  In  the  United 
Kingdom,  which  is  much  less  a  tobacco  consuming  country 
than  the  United  States  or  many  European  countries,  the 
consumption  per  head  has  steadily  increased,  as  is  shown  in 
the 


Total 
Consumption. 

Per 
Head. 

lb. 

oz. 

1821 

15,598,152 

11.71 

1831 

19,533,841 

12.80 

1841 

22,300,360 

13.21 

1851 

28.062,978 

16.87 

1871 

42,775,334 

21.49 

1881 

49,820.493 

22.60 

The  customs  duty  derived  from  imports  of  tobacco 
amounted  in  1886  to  £9,298,990  [$45,193,091.40],  and  there 
certainly  is  a  considerable  quantity  of  manufactured  to- 
bacco smuggled  into  the  kingdom  which  comes  into  no 
official  record.  In  the  United  States  the  production  of  to- 
bacco was  in  1840  219,163,319  lb,  in  1850  199,752,655  lb,  in 
1860  434,209,461  lb,  in  1870  262,735,341  lb,  and  in  1880  472,- 
661,157  lb.  During  the  ten  years  ending  1881  the  average 
annual  production  was  472,000,000  tb,  cultivated  on  from 
(500,000  to  700,000  acres,  the  value  ef  the  crops  ranging  from 
$40,000,000  to  $45,000,000.  In  the  same  ten  years  2,540,818.- 
001  lb  of  leaf  were  exported,  1,897.606,249  lb  were  manu- 
factured for  home  consumption,  and  the  quantity  consumed 
by  growers  was  estimated  to  be  equal  to  280,000,000  lb. 

For  Tobacco  Pipe,  see  Pipk. 

The  literature  of  tobacco  is  very  extensive.  The  late  Mr.  Wil- 
liam Bragge  of  Birmingham  published  in  1S80  a  revised  blbllog- 
rapby  of  the  subject.  Ribtwtheca  Kicvtiana,  extending  to  2ft 
quarto  pages.  From  such  a  mass  of  authorities  It  would  be  vain 
here  to  make  selection!,  but  mention  may  be  made  of  Fairbolt's 
capital  gossiping  work,  7b6acco,  tit  HUtory  and  Auociation*  (2d  cd.. 
1876).  As  modern  standard  works  there  may  also  be  quoted  Tle- 
demann  s  Qrrhichtt  del  Tubakt  (1856)  and  Wagner  s  Tntxitcuiiur, 
Tahak-  und  Cioarren-  fabrication  (1884).  In  the  Tenth  Census  Re- 
port of  the  United  States  (1883),  vol.  111.,  there  are  a  series  of  elab- 
orate papers  on  the  cultivation,  manufacture,  and  statistics  of 
American  tobacco.  (J.  ra.-w.  d.) 

TOBAGO,  the  most  southerly  of  the  Windward 
group  of  British  West  Indian  Islands  (11°  9'  N.  lat,, 
60°  \2f  W.  long.},  20  miles  northeast  from  Trinidad,  is 
26  miles  in  length  and  7}  at  ita  greatest  breadth,  with 
an  area  of  1 14  square  miles  (73,31 3  acres).  Ita  formation 
is  volcanic,  and  the  physical  aspect  irregular  and  pic- 
turesque, with  conical  hills  and  ridges  ;  the  main  ridge 
is  1800  feet  high  and  18  miles  long.  There  are  several 
excellent  harbors.  The  products  are  sugar,  rum,  mo- 
lasses, and  fruits  of  various  kinds,  only  the  low  ground 
being  cultivated;  production  is  not  increasing.  In 
1885  the  revenue  was  £10,826  [$52,614,361  and  the 
expenditure  £12,031  [$58,470. 66],  while  the  imports 
were  £30,758  [$149,483,881.  and  the  exports  £26,414 
[$128,372.04].'  The  population  in  1885  was  19,363 

•  rHasell's  Annual jives  the  exports  of  the  same  year  as  *38.437 
orfl86,8l«.82.-A>l.  ED.] 
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(9368  males  and  9995  females),  principally  of  African 
race,  the  whites  being  very  few.  Tobago  has  a  small 
legislative  council  and  an  administrator  under  the 
Government  of  the  Windward  Islands.  It*  capital 
is  Scarborough  (1200  inhabitants),  on  the  southeast 
coast. 

Tobago  wu  discovered  by  Colunibns  in  1496,  and  the 
British  flag  was  first  planted  in  1580,  the  bland  being  tben 
occupied  by  Caribs.  It  has  subsequently  been  held  by  the 
Dutch  and  the  French,  but  ultimately  was  ceded  to  the 
British  crown  in  1814. 

TOBIT,  The  Book  of,  one  of  the  Old  Testament 
apocrypha,  relates  with  many  marvellous  circumstances 
the  virtues,  trials,  and  final  deliverance  of  Tobit,  a 
pious  Israelite  who  was  carried  to  Nineveh  in  the  cap- 
tivity of  the  ten  tribes,  and,  after  rising  into  favor 
and  wealth  as  a  trader  at  the  royal  court,  was  reduced 
to  poverty  because  he  habitually  buried  those  of  his 
nation  whom  the  tyrant  slew  ana  ordered  to  be  cast 
forth  unburied.  Besides  this  he  lost  his  eyesight 
through  an  accident.  Reduced  almost  to  despair,  like 
Job,  and  taunted  like  Job  by  his  wife  ("  where  are  thy 
alms  and  righteous  deeds? 1  ),  he  yet  puts  his  faith  in 
God  and  prepares  to  die,  but  first  resolves  to  send  his 
son  Tobias  to  Rhagae  (Rni),  in  Media,  to  reclaim  an 
old  loan.  Now  his  prayers  are  heard  and  his  right- 
eousness rewarded,  for  Raphael,  one  of  the  seven 
angels  that  present  the  prayers  of  the  saints  before 
God,  is  sent  in  human  form  to  conduct  Tobias  on  his 
journey.  Thus  aided  Tobias  not  only  recovers  his 
father's  money,  but  by  killing  a  fish  which  attacks  him 
as  he  washes  his  feet  in  the  Tigris,  becomes  possessed 
of  two  invaluable  drugs,  its  liver  with  the  heart  and 
its  gall.  By  fumigation  with  the  former  he  drives  away 
the  demon  Asmodeus,  who  had  slain  the  seven  bride- 
grooms of  a  virtuous  Jewish  maiden,  Sara  of  Ecba- 
tana,  his  own  kinswoman,  and  so  wins  a  good  wife, 
and  with  the  gall  he  heals  his  father's  eyes.  In  spite 
of  the  absurd  machinery  and  other  puerilities,  the 
story  is  ingeniously  constructed,  and  the  picture  of 
Tobit's  piety  is  natural  and  touching,  so  that  the  whole 
is  a  very  good  exhibition  of  the  weakness  and  the 
strength  of  Judaism  as  it  was  among  the  Israelites 
of  the  dispersion. 

The  date  of  the  book  cannot  be  precisely  deter- 
mined. It  was  written  before  the  destruction  of  the 
temple  (xiv.  5),  and  is  cited  by  early  Christian  writers. 
On  the  other  hand,  it  is  in  the  highest  degree  probable 
that  the  Greek  text  is  original,1  in  which  case  the 
book  can  hardly  be  earlier  than  the  2d  century  B.c. 
A  date  about  the  middle  of  this  century,  or  a  little 
earlier,  at  the  time  of  bitter  conflict  with  the  Greeks, 
seems  to  accord  best  with  the  tone  of  the  book.  The 
sympathy  shown  for  the  victims  of  tyranny,  to  whom 
burial  was  denied,  acquires  fresh  meaning  when  com- 
pared with  such  a  passage  as  2  Mac.  v.  10,  and  the 
prominence  given  to  eschatological  hopes  in  the  closing 
verses  fits  a  time  when  interest  in  the  prophecies  of 
Israel's  future  glory  was  revived  by  the  struggle  for 
national  independence  in  Judaea. 

That  Tobit  was  written  by  a  Jew  of  the  Eastern  dis- 
persion (so  «./?.,  Kwald,  Gnch.t  iv.  269)  will  hardly  be 
maintained  by  any  one  who  accepts  the  Greek  text  as 
original.   The  book  remained  almost  unknown  to  the 
Syriac  church,  a  fact  which  tells  strongly  against  the 
hypothesis  of  an  Eastern  origin  ;  and  at  the  period  to 
which  the  work  can  be  best  referred  Egypt  is  the  only  I 
probable  place  for  a  Jewish-Greek  composition.    The  I 
writer  knows  nothing  about  the  geography  of  the  East  I 
beyond  a  few  names  which  every  Jew  must  have 
heard,— the  Tigris,  which  by  an  error  common  among 
the  Greeks  but  hardly  possible  to  an  Oriental  Jew,  he 
regards  as  flowing  between  Nineveh  and  Media  ; 
Rhagae,  which  was  a  royal  residence  of  the  Parthians ; 
the  famous  city  of  EcbaUna  ;  and  Elymais  (ii.  10), 

1  See  the  argument*  of  Noldeke, 
This  paper  contains  the  best  < 
various  texts  of  the  book. 


which  was  associated  with  the  disaster  of  Antiochni 
Epiphanes.  And  in  both  forms  of  the  Greek  text 
(yu  9  in  the  common  text  and  v.  6  in  the  longer) 
Rhagae  is  falsely  represented  as  quite  near  Eebatana' 
Noldeke  surmises,  as  others  have  done  before  him,  that 
the  "fish"  which  attacked  Tobias  was  the  Egyptian 
crocodile,  and  this  conjecture  is  raised  almost  to  cer- 
tainty when  we  read  in  Kazwini  i.  132  that  the  smeQ 
of  the  smoke  of  crocodile's  liver  cures  epilepsy,  and 
that  its  dung  and  gall  cure  leucoma,  which  was  the 
cause  of  Tobit's  blindness.*  Thus  the  cures  of  San 
and  Tobit  are  natural  (cf.  the  longer  Greek  text,  vl  4 
aq. )  {  the  angel's  help  is  necessary  only  to  secure  the 
medicaments  and  explain  their  use. 

But  though  the  story  may  have  been  written  in 
Egypt  it  contains  Persian  elements.  There  is  no  in- 
consistency in  this,  for  the  authors  of  Jewish  Haggada 

{[enerally  borrowed  the  themes  which  they  embel- 
mhed,  and  that  from  very  various  quarters.  In  fact, 
at  the  dose  of  our  book  there  is  a  brief  allusion  to 
another  Btory,*  quite  unknown  to  us,  which  the  author 
evidently  did  not  invent.  The  proof  of  a  Persian  ele- 
ment in  the  tale  lies,  not  in  the  localities,  but  in  the 
angelology  and  demonology.  Asmodeus  is  the  Iranian 
evil  spirit  Aeshma  Daevd,  and  Raphael  as  the  guar- 
dian of  Tobias,  has  a  strong  resemblance  to  the  Iranian 
Craosha.  Such  precise  adaptations  of  Zoroastriin 
ideas  were  hardly  the  common  property  of  Judaism 
at  so  early  a  date ;  they  lead  us  to  conjecture  that  tbe 
writer  borrowed  from  an  Iranian  story.*  And  only  in 
this  way  can  we  explain  the  appearance  of  the  dog 
who  goes  out  and  returns  with  Tobias  and  Raphael 
This  trait  is  so  inconsistent  with  Jewish  feelings  to- 
wards the  unclean  animal  that  it  is  omitted  in  the 
Hebrew  and  Chaldee  versions.  But  to  the  Iranians 
the  dog  was  not  only  a  sacred  animal,  the  protector 
of  herds  and  homes,  but  was  the  .companion  of  the 
protecting  spirit  Craosha  (Bundaheth,  chap,  zix.),  to 
whom  Raphael  in  our  tale  corresponds. 

The  Greek  text  of  Tobit  is  found  in  a  shorter  recension 
(tbe  usual  text)  and  in  a  longer  form  preserved  in  the 
Codex  Sinaiticus  (published  by  F.  H.  Re  use  h,  4 to.  Bonn, 


1870).   There  are  fragments  of  another  form  of  tbe  longer 

ren  in 

Frltxache's  L&ri  Apoaypki,  Leipsic,  1871.  The  shorter  text, 
t  of  Fritzache  and  Noldeke,  is  the  earlier. 


text  in  several  cursives.    All  the  forma  are  given 


in  the  judgment 
The  longer  text  ia 

part  of  tbe  rare  Syriae 


by  the  Latin  versions. 


versiona,  the  Aramaic  (publisl 
unique  Midrash  in  the  Bodleian. 


I  of  the 


(the  first  partis 
Greek),  and  two  closely  allied  Jewish 
by  Neubauer,  from  a 
Oxf.,  1878)  and  the  Hebrew, 
first  printed  in  Constantinople  (1516),  reprinted  by  Monster 
in  1542  ( whence  its  common  name  Iltbrmtu  Jftnuteri >  and 
included  in  Neubaner's  edition.  The  Aramaic  seems  to  be 
a  late  form  of  the  text  known  to  Jerome,  and  of  which  be 
made  use  for  the  Vulgate  Latin  ;  it  is  certainly  a  transla- 
tion from  the  Greek.  There  are  recent  commentaries  on 
Tobit  by  Fritzache  {Kurtpef.  Handb.  zu  den  Avocr.,  ii,  Leip- 
sic, 1853).  Reusch  (Freiburg.  1857),  Sen  gel  man  u  Ham- 
burg, 1&57),  and  Gntberlet  (Theissing,  1877).  Noldeke's 
paper  already  quoted  is  indispensable.  For  other  litera- 
ture, see  Schurer,  .VTOcAe  ZWjese*.,  11  609.        ( w.  a.  a) 

TOBOLSK,  a  government  of  Western  Siberia, 
having  the  Arctic  Ocean  on  the  N. ,  Archangel.  Vologda, 
Perm,  and  Orenburg  on  the  W.,  Akmolinak  and 
Seminalatinsk  on  the  S.,  and  Tomsk  and  Yenis 
the  E.,  is  one  of  the  largest  provinces  of  the  " 
empire,  occupying  nearly  7  per  cent.  (531, 980  squire 
miles)  of  its  total  area.  It  borders  on  the  Arctic 0<**n, 

•  N61dcke  shows  that  the  same  error  in  a  lew  grou  form  ap- 
pears in  both  texts  in  chap.  lx.  The  further  erroneous  statement 
of  the  longer  text  that  Eebatana  lies  In  *  plain  occurs  also  in 
Dlod..  U.  la,  6,  In  a  paiwage  dependent  on  Cte*ia»,  from  whom  the 
addition  may  have  been  taken. 

1  Very  similar  statements  as  to  the  medical  virtue*  of  the 
crocodile  (aquatic  or  terrestrial)  occur  in  Greek  and  Lsun 
writers. 

*  The  story  of  Nadab  and  Achiach&ru*.  The  names  are  un- 
certain, and  one  text  substitute*  Amu  (I 
the  allusion  is  not  to  the  book  of  Esther. 

4  Compare  what  is  said  under  Thocsa 
337)  as  to  the  probable  influence  of  an 
book  of  Esther. 
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from  the  river  Kin  to  the  Bay  of  the  Ghida,  the 
broad  peninsula  of  Yaima)  projecting  between  the 
Kara  Sea  on  the  west  and  the  Bay  01  the  Ob ;  this 
last  peoetratea  into  the  continent  for  more  than  550 
miles,  with  a  width  of  from  60  to  70  miles,  and  re- 
ceives another  long  and  wide  outlet — the  bay  of  the 
Tai  (TaaoTskaya).  Another  wide  bay  of  the  Kara 
Sea — the  Baidaratsk,  or  Kara  Bay — runs  up  into  the 
Ycmisl  peninsula  from  the  northwest.  The  islands 
belonging  to  the  government  are  few ;  Byelyi,  at  the 
extremity  of  Yalmal,  and  a  few  small  ones  along  the 
west  coast  of  the  peninsula,  as  also  in  the  Obi  Bay, 
ire  for  the  most  part  ice-bound.  This  extensive  prov- 
ince occupies  the  greater  part  of  the  lowlands  of  north- 
western Asia,  which  extend  eastward  from  the  Urals, 
and  only  in  the  far  north  does  it  include  the  eastern 
slopes  of  these  mountains.  The  Pai-ho  coastrridge 
only  touches  Tobolsk  with  its  southeastern  extremity. 
The  Urals  proper  which  run  southwest  from  the 
Kan  Sea  as  far  as  to  the  Tell-poss  group  (5540  feet), 
and  thence  take  a  southerly  direction,  form  the 
boundary  between  Tobolsk  and  Vologda  as  far  as  the 
sources  of  the  Petchora  (61°  307  N.  laL),  but  farther 
south  their  eastern  slopes  are  included  in  the  Russian 
government  of  Perm,  and  only  their  lowest  spurs,  200 
miles  from  the  main  ridge,  belong  to  Tobolsk.  The 
irerage  height  of  the  northern  Urals  is  about  3000  feet, 
and  several  of  their  summits  range  from  3300  to  4000 
ind  even  4370  feet  (Net-yu,  in  68°  N.  lat).  The  re- 
miinder  of  the  government  is  of  lowland  character, 
hardly  at  any  point  rising  above  the  sea  by  more  than 
1  few  hundred  feet,  but  these  lowlands  vary  greatly  in 
their  different  parts.  _  They  assume  the  character  of 
grassy  steppes  or  prairies  in  the  south,  of  immense 
marshes  sparsely  covered  with  forest  in  the  north,  and 
of  treeless  tundras  as  the  shores  of  the  Arctic  Ocean 
are  approached.  The  southern  steppes,  in  their  turn, 
may  be  subdivided  into  two  distinct  portions, — the 
Tobot  and  Ishim  steppe  in  the  west,  and  the  Baraba  in 
tbe  east.  The  former,  nearly  43,000  square  miles  in 
area,  is  one  of  the  most  fertile  parts  of  the  empire. 
One-third  is  under  forest,  and  the  remainder  has  a  soil 
of  very  fertile  black  earth,  which  has  the  further  ad- 
vantage of  being  sufficiently  watered.  The  climate, 
indeed,  is  verv  severe,  the  mean  annual  temperature 
(30s  to  34°  F. )  being  such  as  is  found  only  in  the  north 
of  Sweden  and  in  Archangel ;  but  the  warm  summer 
(65°  to  68°  in  July)  and  the  amount  of  light  received 
from  a  bright  sky  combine  to  make  vegetation  develop 
with  a  rapidity  quite  unknown  to  western  Europe. 
This  region  now  has  a  population  of  more  than  800,000, 
almost  all  Russians  (only  14,000  aborigines),  so  that  it 
mar  be  said  to  be  more  thoroughly  Russian  than  the 
Volga  provinces.  The  area  under  crops  every  year  is 
million  acres,  and  the  region  promises  to  become  a 
regular  granary  for  Siberia  and  northeastern  Russia. 
The  second  portion  of  the  southern  plains,  which 
might  be  called  the  Baraba  region,  being  mostly  occu- 
pied by  the  Baraba  steppe,  covers  about  55,000  square 
miles.  Only  its  western  borders  belong  to  Tobolsk. 
It  also  is  perfectly  flat,  and  covered  with  recent  de- 
posits; but,  as  there  is  no  definite  slope,  the  surface 
waters  move  slowly,  and  accumulate  into  a  very  large 
Dumber  of  lakes  and  marshes.  The  climate  is  moister 
and  the  summer  still  shorter  and  less  hot  than  in  the 
preceding  region.  Forests,  consisting  chiefly  of  birch, 
ire  spread  in  clusters  over  its  surface.  The  soil  of 
this  region  also  is  very  productive,  but  the  fertile 
patches  are  separated  by  marshy  grounds,  and  the 
dense  clouds  of  mosquitoes  which  float  over  it  in  sum- 
mer are  a  positive  plague  to  both  man  and  beast.  The 
population  numbers  only  250,000,  also  almost  all  Rus- 
sians (only  4000  aborigines),  and  the  area  annually 
under  crops  is  about  1 , 350,000  acres.  To  the  north  of 
the  regions  just  specified  is  that  occupied  by  the  ad- 
ministrative districts  of  Tura,  Tobolsk,  and  Tara,  with 
in  area  of  about  110,000  square  miles;  this  maybe 
described  as  the  taiga  region.    It  is  covered  through- 


out with  impenetrable  forests  and  quivering  marshes 
—the  dreadful  urmans,  which  are  penetrated  by  man 
only  for  some  20  to  50  miles  around  the  widely  sepa- 
rated settlements.  Immense  cedar-trees,  larches,  firs, 
pines,  birches,  and  maples  grow  very  densely,  and  the 
underwood  is  so  thick  that  a  passage  can  be  forced 
only  with  the  aid  of  the  hatchet,  the  difficulties  being 
further  increased  by  the  layers  of  decayed  wood  and 
by  the  marshes.  To  cross  these,  which  are  treacher- 
ously concealed  under  a  swaying  layer  of  grassy  vege- 
tation, a  kind  of  snow-shoe  must  be  used  even  in  tne 
summer,  and  many  can  be  crossed  only  in  winter.  Im- 
mense areas  of  the  urmans.  especially  on  the  Vasyu- 
gan,  have  never  been  visited  by  man  ;  but  still,  from 
time  to  time  a  Russian  settlement  arises  in  the  forests, 
mostly  founded  by  Nonconformists  in  hiding,  who 
freely  receive  all  sorts  of  fugitives.  The  southwestern 
parts  of  this  region  are  crossed  by  the  Siberian  high- 
way, and  to  this  circumstance  alone  is  it  indebted  Tor 
its  population  of  nearly  450,000  (32,000  aborigines). 
Only  2  per  cent  of  this  area  is  under  culture.  Farther 
north  extend  the  tundras,  where  the  average  tempera- 
ture rapidly  decreases  from  the  25°  F.  found  in  the 

S receding  region  to  15°,  10°,  and  7°.  The  frozen  soil 
uring  the  hottest  part  of  the  summer  thaws  only  for 
a  few  inches  beneath  the  surface.  The  frost  sets  in 
early,  and  a  thick  envelope  of  snow  lowers  the  spring 
temperature.  Forests  cover  the  southern  parts,  but 
the  trees  become  poorer,  shorter,  and  thinner,  and 
huddle  into  impenetrable  thickets;  while,  farther 
north,  only  the  creeping  variety  of  birch  and  the  dwarf 
varieties  of  willow  hold  their  ground.  Within  the 
Arctic  Circle  the  last  traces  of  arboreal  vegetation  dis- 
appear, their  northern  limit  being  pushed  south  by  tbe 
double  bay  of  the  Ob  and  the  Tax,  and  by  the  prox- 
imity of  the  Kara  Sea. 

Apart  from  the  Urals,  there  are  no  traces  of  hard  rock 
anywhere  in  Tobolsk.  Down  to  its  southern  borders  it  is 
covered  with  Poat-Pliocene  deposits,  which  are  met  with  as 
far  as  the  water-parting  between  tbe  Irtish  and  the  Aral- 
Caspian  depression.  This  range  of  flat  hills  rises  a  few 
hundred  feet  above  the  sea-level,  and  it  seems  to  mark  tbe 
limit  of  extension  of  the  Post-Olacial  gulf  of  the  Arctic 
Ocean  which  covered  western  Tobolsk  during  the  Glacial 
period.  Contrary  to  Humboldt's  hypothesis,  it  remains, 
however,  doubtful  whether  it  was  connected  in  Post-Glacial 
times  with  the  Aral-Caspian  Sea  otherwise  than  by  meana 
of  narrow  straits,  which  disappeared  at  any  rate  at  au  early 
stage  in  that  geological  period. 

The  climate  of  Tobolsk  is  one  of  great  extremes,  the  dif- 
ferences between  tbe  averages  for  the  hottest  and  coldest 
montha  reaching  as  much  as  70°  F.  The  average  tempera- 
tures at  Bereioff,  Narym,  Tobolsk,  and  Ishim  respectively 
are  24°,  28°, 31.8°,  and  32°  (January,  —  8.3°,  —  8°,  —  2°,  and 
—  4°;  July  from  62°  to  87  ':.  Only  194  days  at  Ishim  and 
153  at  Berezoff  have  a  temperature  above  32° ;  and  the  Ob 
at  Obdorsk  continues  ice-bound  for  219  days  (the  Irtish  176 
days  at  Tobolsk). 

The  government  is  watered  by  the  Ob,  which  traverses  it 
for  more  than  1300  miles,  and  Is  uavigable  throughout.  It 
receives  many  tributaries,  some  of  which  are  200  to  350 
miles  long,  but  flow  through  quite  uninhabited  regions. 
The  Irtish,  a  left-hand  tributary  of  the  Ob,  coven  all  the 
southern  part  of  Tobolsk  with  its  numerous  tributaries.  It 
waters  Tooolsk  for  760  miles,  and  is  navigable  for  the  whole 
of  its  length  ;  it  receives  the  great  Tobot,  about  420  miles 
long,  also  navigable,  the  Ishim,  and  a  number  of  less  im- 
portant streams;  while  the  Tura,  a  tributary  of  the  Tobot, 
is  also  a  channel  for  navigation.  The  navigation  lasts  for 
nearly  six  montha  in  the  south.  The  first  steamer  on  the 
Ob  system  was  launched  in  1845  and  the  second  in  1860 ; 
since  tbe  latter  date  steam  navigation  has  steadily  devel- 
oped. 

Lakes,  some  of  them  salt,  occur  in  great  numbers  on  the 
water-parting  between  the  Irtish  and  the  Aral -Caspian,  and 
everywhere  in  South  Tobolsk.  Lake  Tchany,  the  largest, 
covers  1265  square  miles.  All  are  being  rapidly  dried  up, 
and  even  within  the  last  hundred  years  they  have  under- 
gone great  changes.  Thus,  in  the  group  of  lakes  of  Tchany, 
in  the  Baraba  steppe,  whole  villages  have  arisen  on  ground 
that  was  under  water  In  the  earlier  years  of  this  century.1 
Immense  marshes  cover  Tobolsk  beyond  57°  N.  Int., — the 

»  See  Yadrtntseff  In  Itvcttia  Rum.  Qtogr-  Soe.,  1586. 
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Vssyngan  manhM  in  the  east,  the 
marshes  in  the  west,  both 
of  the  Antic  shores. 

The  population  reached  1,283,000  in  1882.  Although  re- 
cent immigrant!,  the  Russians  already  constitute  94  per 
sent,  of  the  aggregate  population,  and  their  number!  are 
steadily  increasing  by  immigration,  and  partly  also  by  the 
arrival  of  exiles.  No  fewer  thau  43,750  immigrants  from 
Russia  settled  at  Tobolsk  between  1846  and  1878,  butof  late 
this  figure  has  greatly  increased.  In  1879  as  many  as  50,134 
exiles  were  on  the  registers,  but  of  these  more  than  20,000 
had  left  their  abodes  and  disappeared.  As  a  rule  the  exiles 
belong  to  the  poorest  class  of  population.  According  to  M. 
TadrintecfT,1  the  native  population  of  Tobolsk  was  repre- 
sented in  1879  by  29,150  Tartars  and  8730 other  Turkish  in- 
habitants, chiefly  in  the  south,  22,350  Ost  iaks,  chiefly  on  the 
Ob,  6920  Samoyedes  in  the  north,  and  6100  Voguls  in  the 
northwest;  the  total  amounted  to  74,220, — that  is  6.1_per 
cent,  of  the  aggregate  population  (1,206,000  in  1879).  The 
Ost  I A  its  (q.t.)  are  in  a  very  miserable  condition,  having 
come  under  heavy  obligations  to  the  Russian  merchants,  and 
being  compelled  to  baud  over  to  them  nearly  all  the  prod- 
uce of  their  hunting  and  fishing.  The  Tartar  settlements 
in  the  south  are  prosperous,  but  not  in  the  Tobolsk  district, 
where  their  lands  have  been  appropriated  for  the  Russian 
settlers.  Of  the  Russians  nearly  35,000 are  Nonconformists, 
according  to  official  figures,  but  the  number  is  greatly  un- 
derstated. Many  of  the  Samoyedes,  Ostiaks,  and  Voguls 
are  nominally  Christians.   The  Russians  and  the  Tartars, 
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Tobolsk,  mostly  live  by  agricul 
of  lsnd  regarded  as  suitable  for 
i),  15,800,000  are  owned  by  the 
summer  wheat,  rye,  oats,  barley, 
raised.  Flax  and  hemp  and  to- 
e  south,  where  cattle-breeding  also 
is  extensively  carried  ou.  The  ravages  of  anthrax,  how- 
ever (see  Murraix,  vol.  xvil.  p.  64),  are  very  severe,  espe- 
cially in  the  marshy  parts  of  the  province.  The  indigenous 
inhabitants  of  the  north  had,  in  the  same  year, 


100.000  reindeer.  Dogs  are  used  in  sledges  in  the  far  north. 
In  the  forest  region  the  chief  means  of  existence  are  found 
in  the  forests.  The  pursuit  of  bears,  wolves,  foxes,  squir- 
rels, ermines,  stags,  elks,  as  also  of  sables  and  beavers  (rap- 
idly disappearing),  is  a  regular  occupation  with  the  Rus- 
sian peasants  as  well  as  with  the  Indigenous  inhabitants; 
sledges  and  cars,  mats,  sieves,  wooden  Teasels,  and  pitch 
and  tar  are  also  manufactured  to  a  considerable  extent  in 
the  villages  (valued  at  about  £150,000  [1729,000]).  Oedar- 
nutt  (from  5000  to  8000  cwts.  every  year)  are  gathered, 
partly  for  the  sake  of  their  oil.  The  fisheries  of  the  Ob 
and  the  southern  lakes  are  important ;  no  fewer  than  1700 
Ostiaks  are  engaged  in  them  on  the  Ob.  No  less  than  200.000 
cwts.  of  fish  are  annually  caught  in  the  district  of  Tara 
alone,  and  Surgut  exports  it  to  the  value  of  £10,000 
[$48,600],  while  In  the  Narym  region  10,000  cwts.  of  salt 
are  used  for  preserving  the  fish. 

The  industries  are  insignificant  (chiefly  tanning,  distil- 
ling, and  tallow-melting) ;  iron-works  and  woollen  cloth 
mills  are  still  in  their  infancy.  The  export  of  cattle,  hides, 
tallow,  corn,  flour,  fish,  and  furs  to  Russia,  both  from  To- 
bolsk and  from  the  Kirghiz  steppe,  is  of  some  importance. 
Spirits  are  sent  farther  east,  to  Tomsk ;  while  all  kinds  of 
manufactured  wares  are  imported  from  Russia.  The  fairs 
of  Irbit  and  Ishim  are  the  chief  centres  for  trade. 

The  educational  institutions  are  few.  It  is  worthy  of 
remark  that  of  "secondary  schools"  (gymnasia  and  pro- 
gymnasia)  there  were  lu  1883  eight  for  girls,  with  1065 schol- 
ars, and  only  four  for  boys,  with  711  scholars;  of  primary 
schools  there  were  250,  with  5844  boys  and  1403  girls. 

Tobolsk  is  divided  into  ten  districts  (okrug*),  the  chief 
towns  (with  populations  in  1883)  being  Tobolsk  (20,130). 
Bcresoff  (19901.  Ishim  (7100),  Kurgan  (8S70),  Surgut  (1460), 
Tara  (8640),  Turlnsk  (4650).  Tyukatinsk  (3900).  Tyumen 
(14,300),  and  Yalutorovsk  (4500).  Of  these  towns  only  To- 
bolsk and  TyitmeS  (q.t.)  are  really  entitled  to  the  designa- 
tion, the  others  being  mere  villages,  of  leas  importance 
than  many  others  on  the  great  Siberian  highway  which 


centre  for  exiles,  as  it  was  formerly.  Viewed  from 
the  Irtish,  the  town  has  a  picturesque  aspect,  with  its 
kreml,  or  stone  walls,  built  on  a  crag  200  feet  high,  its 
twenty-one  churches,  and  several  elegant  buildings. 
The  kreml,  built  under  Peter  I.  by  Swedish  prisoners, 
in  imitation  of  the  kreml  of  Moscow,  is  430  yards  long 
by  200  yards  in  breadth,  and  contains  two  cathedrals 
erected  towards  the  end  of  the  17th  century.  The 
bell  of  Uglitch.  which  rang  the  alarm  when  the  czare- 
vitch Dmitri  was  assassinated  by  order  of  Boris  God- 
unoff.  and  therefore  had  its  "  ear  torn  away."  and  was 
exiled  to  Siberia,  stands  close  by.  The  palace  of  the 
governor,  the  administrative  offices,  the  seminary 
where  the  historian  of  Siberia,  Slovtaoff,  received  bu 
education,  the  gymnasium  where  Mendeleeff  the 
chemist  was  trained,  and  the  Marie  scbool  for  girla, 
which  now  supplies  Siberia  with  so  many  teachers, 
are  in  the  upper  part  of  the  town,  where  broad  grassv 
spaces  separate  the  wide  streets  paved  with  thick 
planks.  A  monument  to  Yermak,  the  rebel  Cossack 
who  conquered  Siberia,  stands  in  a  prominent  place  ; 
and  one  of  the  sides  of  the  large  square  on  the  crag  is 
occupied  by  the  immense  prison,  where  more  than 
2000  exiles  are  gathered  during  the  period  of  naviga- 
tion. The  lower  part  of  the  town  stands  on  a  sandy 
beach  of  the  Irtish,  and  often  suffers  from  floods.  Its 
sanitary  condition  is  very  bad.  The  merchants  of  To- 
bolsk carry  on  a  fairly  brisk  trade  in  corn  from  the 
south,  salt  from  Scmipalatinsk,  timber  and  fish  from 
the  lower  Ob.  The  population  is  almost  stationary 
(20,130  in  1883,  as  against  15,500  in  1839  and  15,200 
in  1772).  Some  12  miles  to  the  southeast  are  the 
ruins  of  the  "fort  of  Kutchum," — the  seat  of  the 
capital  of  Siberia,  Isker,  before  the  Russian  conquest. 

Tobolsk  was  founded  in  1587  by  500  Cossacks  who  left 
TyumeU  under  Tchnlkoff,  and  built  a  wooden  fort  at  the 
mouth  of  the  Old  Tobol.  During  the  next  fifteen  years 
several  other  forts  were  erected  on  the  territory  now  occu- 
pied by  Tobolsk.  The  Ostiaks  and  Samoyedes  soon  sub- 
mitted to  Russian  rule,  but  the  Tartars  and  Bashkirs  mads 
frequent  raids,  so  that  a  line  of  forts  had  to  be  built  in  the 
17th  century  from  Orenburg  to  Ishim.  In  1752  a  new  line 
of  forts  was  erected  some  150  miles  farther  south,  sad 
since  that  time  Russian  settlers  have  been  able  quietly  to 

to  the  south  of  Tobolsk. 


way 

the  government  from  Tyumen*  to  Tomsk. 

(P.  A.  K). 

TOBOLSK,  capital  of  the  above  government,  is 
situated  on  the  right  bank  of  the  Irtish,  near  its  junc- 
tion with  the  Tobot.  It  is  1535  miles  from  Moscow, 
and  since  the  alteration  of  the  course  of  the  great 
Siberian  highroad  from  Tyumen  to  Tomsk  it  has  be- 
come an  out-of-the-way  place,  and  is  no  longer  either 
capital  of  Western  Siberia  or  even  an  administrative 

r  (Russian). 


TOCQUEVILLE,  Alexis  Henri  Charles  Chi- 
sel, Cohte  de  (1805-1859),  was  born  at  Verneuil  on 
July  29,  1805.  His  family  on  the  father's  side  were 
of  good  descent,  and  distinguished  both  in  the  law 
and  in  arms,  while  his  mother  was  the  granddaughter 
|  of  Malesherbes.  Alexis  de  Toequeville  was  brought 
up  for  the  bar,  or,  rather,  according  to  the  division  of 
that  profession  in  France,  for  the  bench,  and  became 
an  assistant  magistrate  in  1830.  A  year  later  he  ob- 
tained from  the  Government  of  July  a  mission  to 
examine  prisons  and  penitentiaries  in  America,  and 

Kroceeded  thither  with  his  lifelong  friend  Gustave  de 
►eaumont.  He  returned  in  somewhat  less  than  two 
years,  and  published  a  report  on  the  subject  of  his 
mission,  but  the  real  result  of  his  tour  was  the  famous 
De  la  Dimocmtie  en  Amtrujue,  which  appeared  in 
1835,  and  very  soon  made  his  reputation.  It  was  at 
once  caught  up  by  influential  members  of  the  Liberal 
party  in  England,  which  country  Toequeville  soon 
after  visited,  and  where  he  married  an  Englishwoman. 
Returning  to  France,  and  beginning  life  as  a  country 

fentleman  at  Toequeville,  he  thought  to  carry  out  the 
English  ideal  completely  by  standing  for  the  chamber 
of  deputies.  But,  with  a  scruple  which  illustrated 
his  character,  he  refused  Government  nomination 
from  Mole,  and  was  defeated.  Later  he  was  success- 
ful, and  sat  for  several  years  both  before  and  after  the 
revolution  of  February,  becoming  in  1849  vice;  presi- 
dent of  the  assembly,  and  for  a  few  months  minister 
I  of  foreign  affairs.  He  was  a  warm  supporter  of  the 
!  Roman  expedition,  but  an  equally  warm  opponent  of 
Louis  Napoleon,  and  after  being  one  of  the  deputies 
who  were  arrested  at  the  coup  ctitat  he  retired  from 
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pnWio  life.  Twenty  years  after  his  first,  he  produced 
another  book,  Dt  fAnden  Rigime,  which  almost,  if 
not  qoite,  equalled  its  success.  His  health  was  never 
very  strong,  and  in  1858  he  broke  a  bloodvessel  He 
was  ordered  to  the  south,  and,  taking  up  his  residence 
at  Cannes,  died  there  on  the  16th  of  April,  1859.  He 
had  published  some  minor  pieces  during  his  lifetime, 
and  his  complete  works,  including  much  unpublished 
correspondence,  were  produced  after  his  death  in  uni- 
form shape  by  De  Beaumont. 
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shape.  He  was,  moreover,  as  has  been  said, 
hi  up  by  influential  persona  in  England,— Senior, 
John  Stuart  Mill,  and  others,— and  he  had  the  great  advan- 
tage of  writing  absolutely  the  first  book  of  reasoned  politics 
on  the  tacts  of  democratic  government  as  observed  in 
America.  Besides  all  this  he  was,  if  not  an  entirely  impar- 
tial writer,  neither  a  fanatical  devotee  of  democracy  nor  a 
fanatical  opponent  of  it.  All  this  gave  him  a  very  great 
advantage  which  he  has  not  yet  wholly  lost.  At  the  same 
time  he  had  defects  which  were  certain  to  make  themselves 
felt  as  time  went  on,  even  without  the  alteration  of  the 
centre  of  liberal  opinion  which  has  taken  place  of  late 
yean.  The  chief  of  these  was  a  certain  weakness  which 
can  hardly  be  described  in  English  by  any  word  more  dig- 
nified than  the  familiar  term  "  priggishneas."  His  oorre- 
ipoodenoe  with  Mole"  above  alluded  to  is  an  instance  of  this, 
and  it  was  also  reflected  on  in  various  epigrams  by  coun- 
trymen and  contemporaries;  one  of  these  accuses  him  of 
having  unluckily  "begun  to  think  before  he  had  begun 
to  learn,"  while  another,  with  more  real  than  apparent 
inconsistency,  declares  that  he  "  avait  1'air  de  savolr  de 
toate  eternite  ce  qu'il  venait  d'apprendre."  His  book  on 
America,  though  undoubtedly  a  very  remarkable  piece  of 
political  deduction,  has  the  drawback  of  proceeding  on 
very  insufficient  premisses  and  of  trying  to  be  too  system  - 
atie.  His  book  on  the  Ancien  Rigime  is  also  wanting  in 
•olid  information,  and  commits  the  great  error  of  assuming 
rather  than  proving  that  the  Revolution  of  1789  was  a  pro- 
ceeding of  unmixed  good,  which  delivered  France  from  a 
state  (not  of  unmixed  evil,  for  Tocqueville  was  too  careful 
a  rtndent  to  imagine  that,  bat)  of  evil  exclusively  caused 
by  the  existence  of  monarchical  and  aristocratic  institu- 
tions. In  fact,  the  fault  of  both  books  Is  that  their  author 
i*  not  a  practical  politician,  a  fault  which  is  constantly 
illustrated  and  exhibited  In  his  correspondence.  He 
tpprars  both  in  reading  history  and  in  conducting  actual 
political  business  (of  which,  as  has  been  seen,  he  had  some 
experience)  to  have  been  constantly  surprised  and  disgusted 
that  men  and  nations  did  not  behave  as  he  expected  them 
to  behave.  This  excess  of  the  deductive  spirit  explains  at 
onee  both  the  merits  and  defects  of  his  two  great  works, 
which  will  probably  remain  to  some  extent  political  elas- 
tics, though  they  are  leas  aud  less  likely  to  be  used  as  prac- 
tical guides. 

TODAS.    See  NiLonu  Hills,  vol.  xrii.  p.  522. 

TODLEBEN,  or  Totlkbeh,  Eduard  Ivanovich 
(1818-1884),  Russian  general,  was  born  at  Mittau,  in 
Couriand,  on  May  20,  1818.  His  parent*,  who  seem 
to  have  been  of  German  descent,  were  of  the  mercan- 
tile class,  and  he  himself  was  intended  for  commerce, 
but  a  strong  instinct  led  him  to  seek  the  career  of  a 
military  engineer.  He  entered  the  school  of  engineers 
at  St.  Petersburg  in  1835,  and  passed  from  that  into 
the  army  in  1838.  In  1847  and  the  two  following 
years  he  waa  employed,  as  captain  of  engineers,  in  the 
campaigns  against  Schamyl  in  the  Caucasus,  where  he 
directed  the  siege  operations  against  the  principal 
mountain  fortresses.  On  the  outbreak  of  war  between 
Russia  and  the  Porte  in  1853,  he  was  placed  at  the 
head  of  the  staff  of  General  Schilder-Schuldner,  by 
whom  Silistria  was  besieged.  This  general  being 
wounded,  Todleben  acted  in  his  place  until  the  siege 
was  raised.    He  was  then  transferred  to  the  Crimea. 


Sebastopol,  while  strongly  fortified  toward  the  sea, 
was  almost  unprotected  on  the  land  side.  Todleben. 
though  still  only  of  colonel's  rank,  became  the  ani- 
mating genius  of  the  defence.  By  his  advice  the  fleet 
waa  sunk,  in  order  to  blockade  the  mouth  of  the  har- 
bor, and  the  deficiency  of  fortifications  on  the  land 
side  was  made  good  before  the  allies  could  take  advan- 
tage of  it  The  construction  of  earthworks  and  re- 
doubts was  carried  on  with  extreme  rapidity,  and  to 
these  was  transferred,  in  great  part,  the  artillery  that 
had  belonged  to  the  fleet  In  whatever  direction  the 
besiegers  drew  their  lines,  there  Todleben  met  them 
with  counterworks,  until,  with  the  arrival  of  heavy 
Russian  reinforcements,  the  besiegers  almost  became 
the  besieged  It  was  in  these  improvised  operations 
by  means  of  ^  earthworks  that  Todleben's  peculiar 
power  and  originality  showed  itself;  be  was  not  a 
great  military  leader  in  the  wider  sense,  nor  was  he 
the  creator  of  a  great  permanent  system  of  defence 
like  Vauban.  But  for  the  special  problems  of  Rus- 
sian warfare,  both  in  1854  and  at  a  later  epoch,  he 
was  exactly  the  man  wanted.  Until  June,  1855.  he 
conducted  the  operations  of  defence  at  Sebastopol  in 
person  ;  he  was  then  wounded  in  the  foot,  and  at  the 
operations  which  immediately  preceded  the  fall  of  the 
fortress  he  was  not  present  When  he  recovered  from 
his  wounds  he  was  employed  in  strengthening  the 
fortifications  at  the  mouth  of  the  Dnieper,  and  also 
those  of  Cronstadt.  In  1856  he  visited  England, 
where  his  merits  were  well  understood.  In  1860  he 
was  appointed  assistant  to  the  grand-duke  Nicholas, 
and  he  became  subsequently  chief  of  the  department 
of  engineers  For  reasons  which  are  not  known  he 
was  given  no  command  when  war  with  Turkey  began 
in  1877.  It  was  not  until  the  disasters  before  Plevna 
had  heaped  discredit  upon  the  incompetent  leaders  of 
the  Russian  army  that  the  soldier  of  Sebastopol  was 
called  to  the  front  Todleben  saw  that  Plevna  could 
not  be  taken  by  assault,  and  that  it  would  be  necessary 
to  reduce  it  by  drawing  works  round  Osman  Pasha, 
and  cutting  him  off  from  communication  with  the 
other  Turkish  commanders.  In  due  time  Plevna  fell. 
Todleben  then  undertook  the  siege  of  the  Bulgarian 
fortresses  After  the  conclusion  of  preliminaries  of 
peace,  he  was  placed  in  command  of  the  whole  Rus- 
sian army,  and  became  responsible  for  the  government 
and  administration  of  the  occupied  districts.  In  the 
discharge  of  these  duties  he  is  said  to  have  distin- 
guished himself  by  his  combined  firmness  and  good 
temper  in  dealing  both  with  Turkish  authorities  and 
with  the  native  population.  He  received  the  highest 
military  honors  and  commands  when  the  war  was 
over,  and  became  governor  of  Odessa.  But  hU 
health  was  broken ;  and  after  much  suffering  he  died 
at  a  German  watering-place  in  June,  1884.  He  was 
buried  with  great  solemnity  at  Sebastopol. 

TODMORDEN,  a  market-town  of  England,  partly 
in  Lancashire  but  chiefly  in  the  West  Riding  of  York- 
shire, stands  on  the  Calder,  on  the  Rochdale  Canal, 
and  on  the  Lancashire  and  Yorkshire  Railway,  13 
miles  west  of  Halifax,  9  north  of  Rochdale,  and  207} 
north-northwest  of  London.  It  lies  in  three  valleys 
amidst  scenery  originally  romantic,  and  still  in  part 
retaining  that  characteristic.  The  town-hail  (1875) 
bridges  the  counties  boundary,  the  Calder,  enabling 
the  magistrates  to  exercise  jurisdiction  in  both  coun- 
ties. Of  the  other  buildings,  the  Unitarian  church, 
the  market-hall,  the  free  endowed  school,  and  the 
Unitarian  free  school  may  be  mentioned.  A  bronte 
statue  has  been  erected  to  John  Fielden,  to  whose 
energy  in  developing  the  cotton  manufacture  the  town 
owes  much  of  its  prosperity.  The  staple  industry  is 
the  spinning  and  weaving  of  cotton,  and  there  are 
aim  foundries  and  machine-works.  The  population 
of  the  township  of  Todmorden  and  Walsden  (area 
7007  acres)  in  1871  was  9333,  and  in  1881  it  was  9237. 
In  addition  to  this  (situated  wholly  in  Yorkshire),  the 
urban  sanitary  district  includes  parte  of  Langfield  and 
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Stansfield  in  Yorkshire,  and  of  divider  in  Lancashire, 
the  total  area  l>eing  15.69*)  acres,  with  a  population  in 
1871  of  21,764,  and  in  1881  of  23,862. 

As  early  as  the  reign  of  Kdward  III.  Todmorden 
the  pMHtnaiou  of  tho  Radeliffes,  a  brauch  of  the  " 
of  Baddine  Tower,  but  it  wits  *>ld  by  then,  abou 
of  the  17th  century.    Todmordcu  Hall  in  an  interesting 
old  building  of  various  dates. 

TODY,  Pennant's  rendering  IQtM.  Bird*,  pp.  15, 
61)  through  the  French  Todirr  of  Brisson  (Ormtholo- 
gic.  iv.  p.  528)  of  the  somewhat  obscure  Latin  word 
7Wim,'  not  unhappijy  applied  in  1756  by  Patrick 
Browne  (Civ.  and  Xat.  tlirt.  Jamaica,  p.  476)  to  a 
little  bird  remarkable  for  its  slender  legs  and  small 
feet,  the"Greeti  Sparrow"  or  "Green  Humming- 
Bird  "  of  Sloane  (  Voyage,  ii.  p.  306).  The  name, 
having  been  taken  up  by  Brisson  (toe.  cit.)  in  1760, 
was  adopted  by  Li  mucus,  and  has  since  been  nwiir- 
nized  by  ornithologists  as  that  of  a  valid  genus,  though 
many  species  have  been  referred  to  it  which  arc  now 
known  to  have  no  affinity  to  the  type,  the  Todus  viridis 
of  Jamaica,  and  accordingly  have  since  been  removed 
from  it  The  genus  Todus  was  at  one  time  placed 
among  the  Mutcicapidar  (cf.  Flycatcher,  vol.  ix.  p. 
307);  but  Dr.  Murie's  investigations  (Proc.  Zonl. 
Socirtv,  1872,  pp.  664-680,  pi.  lv.)  have  conclusively 
proved  that  it  is  not  Passerine,  and  is  nearly  allied  to 
the  Momntidcc  (cf.  Motmot,  vol.  xvii.  p.  9)  and 
Altrdinidie  (cf.  Kingfisher,  vol.  xiv.  pp.  83-84), 
though  it  should  be  regarded  as  forming  a  distinct 


Tody  ( Todus  viridU).    (After  Gosse. ) 

Family  Tudidtr.  peculiar  to  the  (ireater  Antilles,  each 
f  which  islands  has  its  own  species,  all  of  small  size, 


the  lar, 
length. 


four 


and  a  halt  in 


1  In  Forcellini'i  Lexicon  (ed.  De  Vlt,  1875)  we  find  "  Todus  genus 
parvl»im«  avis  tlblas  habeas  pervxlgiias."  Ducange  lo  his 
MmMIWM  quote*  from  Fe«tus,  an  ancient  grammarian,  "Toda 
est  avis  qua  non  hain't  ossa  In  tibiis;  miare  semper  est  in  rootu. 
unde  Todius  (al.  Todlnua)  dicltur  I  lit?  qui  velociter  todet  et 
rooTetur  ad  modum  todw.et  todcre.  mover!  et  tremere  admodum 
tods;."  The  evidence  that  such  a  substantive  as  Todtu  or  Tixta 
existed  seems  tn  rest  on  the  adjectival  derivative  found  in  a 
fragment  of  a  lint  play  (Syru*)  by  Plautus  cited  by  the  same 
Pectus.  It  stands  cum  extritis  [extnriU]  talis,  cum  lodlllU 
[Uxiini*]  crusculls  ;"  but  the  passage  is  held  by  scholars  to  be  cor- 
rupt. Among  naturalists  Gesner  in  1555  gave  currency  (7/i'sf. 
Ammo/ftim.llf.p.  719)  to  the  word  as  a  substantive,  and  It  Is  found 
In  Levin's  Mamjntliu  VocabiUorum  of  1570  (ed.  Wheatley,  1867,  col. 
22ft)  as  the  equivalent  of  the  English  "  Titmouse."  Ducange  al- 
lows the  existence  of  the  adjective  todinu*.  Stcphanus  suggests 
-  from  tvt#»;,  but  his  view  Is  not  sccepted.  The 


Of  the 

Jamaica,  pp.  72-80)  give*  an  j 

vt"vet°gor «ft ™h  very  tan 

rather  the  Umcncas  of  indifference  than  of  confidence;  it 
will  allow  a  persou  to  approach  very  near,  and,  if  disturbed, 
alight  ou  another  twig  a  few  yards  distant  .  .  .  commonly 
it  is  seen  sitting  patiently  on  a  twig,  with  the  head  drawn 
in.  tho  beak  pointing  upwards,  the  loose  plumage  puffed 
out,  when  it  up  pears  much  larger  than  it  is.  It  certainly 
has  an  air  of  stupidity  when  thus  seen.  But  this  abstraction 
is  more  apparent  than  real;  if  we  watch  it,  we  shall  see 
that  the  (Kid-looking  gray  eyes  are  glancing  hither  and 
thither,  and  that  ever  and  anon  the  bird  sallies  out  upon  a 
short,  feeble  night,  snaps  at  something  in  the  air,  and  re- 
turns to  his  twig  to  swallow  it."  Mr.  Goose  goes  on  to 
describe  the  engaging  habits  of  one  that  he  for  a  short  time 
kept  in  captivity,  which,  when  turned  into  a  room,  imme- 
diately l«egan  catching  all  the  insects  it  could,  at  the  rate 
of  about  one  a  minute.  The  birds  of  this  Family  also  show 
their  affinity  to  the  Kingfishers,  MotmoU,  and  Bee-eaters 
by  burrowing  holes  in  the  ground1  in  which  to  make  their 
nest,  and  therein  laying  eggs  with  a  white  translucent 
shell.   The  sexes  differ  little  in  plumage. 

All  the  four  species  of  Todut,  as  now  restricted, 
•resent  a  general  similarity  of  appearance,  and,  it  may 
«  presumed,  possess  very  similar  habits.  The  genus 
has  bet'n  monographed  by  Mr.  Sharpe  (Ibi;  1874,  pp. 
344-355) ;  but  he  was  unfortunately  misled  by  an  ex- 
ceptionally bright-colored  specimen  to  add  a  fifth  and 
bad  s;>eeies  to  those  that  exist— and  even  these,  by 
some  ornithologists,  might  be  regarded  as  geographical 
races.  The  Cuban  form  is  T.  multicolor;  that  of 
Hispaniola  is  T.  subulatua  or  daminicauit ;  and  that 
of  Porto  Rico,  originally  named  in  error  T.  mextcanm, 
has  since  ken  called  hypochondriacs.  Apart  from 
their  structural  peculiarities,  one  of  the  chief  points 
of  interest  attaching  to  the  Todida  is  their  limitation, 
not  onlv  to  the  Antillean  Sub-region,  but,  as  is  now 
believed,  to  its  greater  islands.  (a.  n.) 

TOGA.   See  Costume,  vol.  vi.  p.  403. 

TOGO-LAND,  one  of  the  portions  of  the  African 
continent  under  the  protection  of  the  German  empire. 
It  forms  part  of  the  territory  on  the  west  coast  for- 
merly distinguished  as  the  Slave  Coast,  and  is  bounded 
on  the  K.  by  Little  Popo,  on  the  S.W.  by  the  British 
Gold  Coast  Col  ny,  and  on  the  N.W.  bv  the  still  in- 
dependent territory  of  the  Anlo  tribes.  The  coast-line 
is  only  22  miles  in  length,  and  with  an  area  of  about 
500  square  miles  Togo-land  is  estimated  to  have  a 
population  of  4<),000  souls.  The  great  physical  feature 
of  the  country  is  the  Togo,  Hakko.  or  Avon  lagoon, 
which  is  cut  off  from  the  ocean  by  the  narrow  belt  of 
sandy  soil  on  which  are  situated  Bagida,  Porto  Seguro, 
and  Bay.  The  town  of  Togo  lies  on  the  east  side  of 
the  Togo  lagoon,  where  it  extends  eastward  to  Little 
Popo  Lake.  The  lagoon  is  fed  by  a  stream  from  the 
north,  the  Ilaho  or  Hakko.  first  discovered  by  John 
Duncan  in  1846. 

See  Hugo  Zoller, 
( lSfcW) ;  and  Scott.  Ueogr.  Mac.  ( 1886),  all  of  which  give  i 

TOKAT,  a  decayed  provincial  town  of  Turkey,  in 
the  vilayet  of  Sivas,  and  capital  of  the  upper  basin  of 
the  Iris  (Yeschil  Irmak),  is  a  poorly-built  place 
of  about  10,000  inhabitants,  in  a  hot,  narrow  valley, 
dominated  by  the  ruins  of  a  Byzantine  castle,  and  sur- 
rounded by  gardens  watered  by  the  Iris.    It  was  once 


an  important  commercial  station,  and  has  still  copper 
Pontic  CoMANA  (q. v.). 


foundries.  Six  miles  up  the  valley  are  the 


Verb  l"dtrf 


TOKAY,  or  Tokaj,  a  small  town  in  the  county  of 
Zemplen,  in  the  northeast  of  Hungary,  at  the  influx 
of  the  Bodrog  into  the  Tisxa,  in  48s  7'  N.  1st.,  21°  4' 
E.  long.  The  slopes  of  the  adjacent  mountains  of 
Hegyallya,  which  are  of  volcanic  origin,  produce  ex- 

»  This  habit  and  their  green  color  has  given  them  the  French 
name  of  Pnrwpui  or  Todier  de  terre,  by  which  they  have  been 
distinguished  from  other  species  wrongly  assigned  ui  the  genus 
by  some  systematlsts :  and.  If  we  may  believe  certain  French 


may  perhaps  be  Englished  to  "  toddle  I" 


travellers,  they  must  In  I 

Antilles ;  but  that  is  I 


» of  the 
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ceBent  wine,  several  kinds  of  which  are  of  perhaps  tbe 
best,  sweetest,  and  strongest  quality  in  the  world. 
Of  these,  however,  none  or  hardly  any  come  into  the 
market,  the  wine  usually  sold  under  the  name  of  Tokay 
Dot  being  a  natural  wine,  and  often  not  coming  from 
the  district  at  all.  Tokay,  along  with  about  twenty- 
five  neighboring  villages,  produces  annually  an  average 
of  2,200,000  gallons.  The  vine  culture  has  been 
greatly  improved  of  late  years  by  a  company  in  Buda 
pest  The  timber  trade,  fishing,  and  export  of  fru'' 
are  also  considerable.    The  population  was  4479 


fruits 
in 


im 
TO! 


)KIO.  formerly  called  Yedo,  the  present  capital 
of  the  empire  of  Japan,  is  situated  in  35°  41'  N.  lat 
and  139°  40'  E.  long.,  at  (he  head  of  the  bay  of  the 
same  name,  on  the  southeast  coast  of  Hondo  (main- 
land), the  largest  of  the  group  of  Japanese  islands.  It 
is  coonected  with  the  seaport  of  Yokohama  by  a  rail- 
way 18  miles  in  length.  The  bay  of  Tokio  is  shallow 
ami  therefore  not  well  suited  for  the  navigation  of 
large  vessels.  The  wide  river  Sumida,  also  called 
Ottawa  ("great  river")  near  its  mouth,  runs  through 
the  town.  For  administrative  purposes  Tokio  proper 
is  divided  into  fifteen  kit  (districts),  of  which  thirteen 


EnTlrona  of  Tokio. 

lie  to  the  west  and  two  to  the  east  of  the  Sumida. 
Kach  ku  is  presided  over  by  an  official  appointed 
by  the  Government,  called  the  hu-chio  (chief  of  the  ku), 
and  an  assembly  (Ku-Kwai)  for  local  administrative 
purposes  is  elected  every  four  years  by  the  inhabitants. 

These  ku  and  six  gun  (suburban  district*)  collec- 
tively form  the  Tokio-Fu,  and  are  under  the  general 
superintendence  of  the  Jv-chiji  (governor).  Matters 
affecting  the  interests  of  the  whole  fu  are  discussed 
by  an  assembly  (Fu-Kwai)  composed  of  representa- 
tives from  all  the  ku  and  gun.  Order  is  maintained 
by  a  well-organized  body  of  police  (3648  men  in  1885) 
under  the  command  of  a  keithisokan  (chief-commis- 
sioner), who,  like  the  fu-chni,  is  responsible  to  the 
central  government.  Since  the  establishment  of  this 
system  crime  has  very  materially  decreased.  There  is 
also  a  fire  brigade  of  2000  men,  which  is  connected  with 
the  police  system,  and  renders  effective  service  in 
checking  the  spread  of  the  fires  to  which  the  town  is 
peculiarly  liable.  Buildings  of  brick  and  stone  have 
lately  been  erected  in  many  parts  of  the  town.  The 
fifteen  ku  which  form  Tokio  proper  cover  an  area  of 
4.01  square  ri  [e.  6  sq.  m.].  and  the  six  gun  27.94 
square  ri  [166  sq.  m.],  the  whole  fu  thus  extending  to 
about  32  square  ri  (about  190  square  miles).  The 
creatcr  part  of  the  town  is  flat,  particularly  near  the 
Sumida,  and  is  intersected  by  numerous  moats  and 
canals,  which,  with  the  bridges  crossing  them,  form  a 
feature.    There  are  hills  varying  in  height 


I  from  50  to  100  feet  in  the  six  districts  of  Hongo, 
Koishikawa,  Ushigome,  Yotsuya,  Akasaka.  AzaEu, 
and  in  part  of  Shiba.    The  numerous  residences  of 
the  old  daimios  were  the  chief  characteristics  of  the 
town,  especially  in  the  K6jiniachi-ku.   Many  of  these 
have  been  demolished  and  Government  offices  erected 
on  their  sites ;  some  have  given  place  to  new  streets 
and  houses ;  others,  having  survived  the  downfall  of 
the  shogunate,  still  remain  Burrounded  by  large  gar- 
[  dens,  which  are  celebrated  for  their  elaborate  rock- 
I  work,  artificial  lakes,  and  magnificent  trees.  Nearly 
i  in  the  centre  of  the  Kojimachi-ku,  on  an  eminence, 
surrounded  by  moats,  stood  the  residence  of  the 
shoguns,  which  was  burnt  down  in  1872.  An  imperial 

Balace  is  now  in  course  of  construction  on  this  site, 
inter  moats  connected  with  those  already  mentioned 
enclose  the  whole  K6jimachi-ku  and  a  greater  portion 
of  Kanda-ku;  one  of  the  moats  terminates  at  the 
Sumida.  The  Nihonbashi,  Kiobashi,  and  Kanda-ku, 
through  which  the  O-don  (main  street)  passes,  are 
the  business  quarters  of  the  town.  The  Nihonbashi 
(bridge  of  Japan),  in  the  ku  of  the  same  name,  also 
in  the  O-dori,  is  the  centre  from  which  all  distances 
are  calculated.  Nearly  all  the  principal  buildings  of 
the  city— such  as  the  Gwaimushd  (Foreign  Office), 
the  Naimush6  (Home  Office),  theOkurashd  (Ministry 
of  Finance),  the  Monbush6  (Ministry  of  Education), 
and  other  Government  offices,  etc. — are  situated  in 
those  four  ku.  Among  the  parks,  those  of  Shiba  and 
Uyeno  rank  first  in  size  and  beauty,  the  latter  containing 
a  large  sheet  of  water.  In  1868,  when  the  imperial 
army  entered  the  city,  a  body  of  men  called  the 
shogitai,  loyal  to  the  cause  of  Tokugawa,  here  made  a 
last  stand,  and  during  the  fighting  the  magnificent 
temple  of  T6yesau,  on  the  hilta  of  Uyeno,  was  burnt 
down.  This  part,  as  also  the  Mukojima  (the  embank- 
ment of  the  Sumida),  and  the  Asukayama  park, 
which  is  at  some  distance  northwest  of  Uyeno,  are 
celebrated  for  their  sakura  trees  (species  of  cherry), 
which,  when  in  full  bloom,  attract  crowds  of  all 
classes.  The  famous  temple  of  Kwannon  (goddess  of 
mercy)  is  in  the  Asakusa  park,  in  which  a  continual 
fair  iB  held,  with  the  usual  accompaniments  of  booths, 
shows,  tea  houses,  etc.  The  districts  of  Fukagawa 
and  1 1  on  j6  lie  on  the  east  bank  of  the  river,  and  are 
connected  with  the  rest  of  the  town  by  five  wooden 
bridges  of  considerable  length  .  they  are  intersected  by 
numerous  canals,  and  the  streets  there  are  regularly 
laid  out.  The  means  of  communication  are  imper- 
fect ;  the  streets  of  Tokio  are  in  general  irregular,  and 
many  are  so  narrow  that  they  are  unsuitable  for  car- 
riages The  jinrikiaha,  a  kind  of  chaise  drawn  by 
one  or  in  some  cases  by  two  or  more  men,  supplies 
their  place  to  a  great  extent  The  introduction  of 
tramways  in  some  parts  of  the  town  has  had  the  good 
effect  of  diminishing  the  number  of  second-rate  car- 
riages drawn  by  miserable  horses. 

There  are  no  reliable  data  as  to  the  population  of 
Yedo  during  the  shogunate  (see  below).  Owing  to  the 
influx  caused  by  the  periodical  visits  of  the  daimios 
with  their  numerous  attendants,  it  probably  exceeded 
one  million  during  the  early  part  of  the  present  cen- 
tury. At  the  abolition  of  the  Bhogunate  there  was  a 
marked  decrease,  but  the  returns  of  recent  years 
(1,121,560  in  1881  ;  1,173,603  in  1883  ;  1,300,073  in 
1885)  indicate  a  rapid  increase.  Of  the  1,519,781 
who  constituted  the  population  in  1886,  1,211,357  are 
to  be  classed  as  belonging  to  the  town  proper,  and  308,- 
424  to  the  six  suburban  districts.  The  sanitary  condi- 
tion of  the  city  leaves  much  to  be  desired,  but  exten- 
sive improvements  are  now  being  carried  out  The 
general  health,  however,  is  good,  and  the  enforcement 
of  vaccination  has  virtually  stamped  out  the  scourge 
of  small-pox.  The  deaths  from  cholera  are  occasion- 
ally very  numerous,  especially  among  the  lower 
classes 

A  well-organized  system  of  education  exist*,  under 
the  supervision  of  tbe  ministry  of  education.   In  1 885 
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there  were  in  the  Tokio-Fu  658  public  and  private 
elementary  schools,  with  1563  teachers,— the  coet  of 
maintaining  public  schools  being  145,152  yen  (Japan- 
ese dollars  [or  $143,700. 48j).  In  the  same  year  the 
boys  and  girls  of  school  age  numbered  172,653,  of 
whom  77,001,  attended  schools  recognized  by  the 
Government.  Kindergartens  on  the  European  system 
have  been  introduced.  There  are  also  the  shihnngakko 
(normal  schools),  the  chugakko  (middle  schools),  and 
schools,  both  Government  and  private,  for  special 
branches.  In  the  district  of  Hongo  is  the  imperial 
university,  subdivided  into  the  four  branches  of  law, 
science,  medicine,  and  literature.  Many  of  the 
students  attain  a  high  degree  of  proficiency. 

No  mention  is  made  of  Tokio  in  Japanese  history  before 
the  end  of  the  12th  century.  It  appear*  to  have  assumed 
no  importance  till  about  1457,  when  Ota  Dokwan,  a  general 
in  the  service  of  Uyesugi  Sadamasa,  governor  0f  Kama- 
kura,  built  a  castle  there.  About  thirty  years  later  the 
town  fell  into  the  hands  of  H6j6  of  Odawara,  and  subse- 
quently on  his  overthrow  by  Hideynahi  aud  Iyeyaau,  the 
cattle  was  granted  to  the  latter,  who  was  the  founder  of 
the  shogun  house  of  Tokugawa,  In  1590  lyeyasn  made  his 
formal  entry  into  the  castle  of  Yedo,  the  extent  of  which 
he  greatly  enlarged.  From  this  date  the  real  importance 
of  Yedo  commenced.  The  family  of  the  Tokugawas  fur- 
nished the  shoguns  (or  tycoons)  of  Japan  for  nearly  three 
hundred  years,  and  these  resided  during  that  period  at 
Yedo.  Under  them  the  town  was  vastly  extended,  land 
was  reclaimed  from  the  bay,  ranals  were  constructed,  and  a 
water-supply  introduced.  Tho  shoguns  compelled  the 
daimios  r  feudal  lords)  to  reside  nt  Yedo  wi  th  their  numer- 
ous retinues  during  a  considerable  portion  of  their  lives, 
aud  thus  the  prosperity  of  the  town  rapidly  increased. 
At  the  restoration  of  the  supreme  authority  of  the  emperor 
in  1968  the  shogunate  was  abolished,  and  the  population  of 
Yedo  speedily  decreased.  A  fresh  vitality  was  again  im- 
parted by  the  transfer  of  tho  court  from  Kioto,  and  the 
town  then  received  its  present  name  Tokio  (eastern  capi- 
tal). It  has  since  been  the  seat  of  the  imperial  Govern- 
meat,  and  may  be  considered  the  centre  of  the  political, 
commercial,  and  literarj  activity  of  Japan.  It  is  the 
channel  through  which  the  stream  of  European  civilization 
pours  into  the  country,  and  all  recent  progress  has  there 
taken  its  rise.  (a.  a.  L.) 

TOLAND,  John  (1670-1722),  or  Janus  Junius,  as 
his  sponsors  are  said  to  have  named  him,  usually  de- 
scribed as  a  chief  leader  of  the  English  deists,  was 
born  November  30,  1670  or  1671,  in  the  north  of  Ire- 
land, near  Londonderry.  He  was  the  son,  perhaps 
illegitimate,  of  Catholic  parents,  and  was  brought  up 
in  their  faith.  But  in  his  fifteenth  year  he  became  a 
zealous  Protestant,  and  in  1 687  he  passed  from  the 
school  at  Red  castle  to  Glasgow  university,  recom- 
mended by  the  magistrates  of  Redcastle  "  for  his  af- 
fection to  the  Protestant  religion."  Thus  early  in  life 
he  became  "  accustomed  to  examination  and  inquiry, 
and  was  taught  not  to  captivate  his  understanding  to 
any  man  or  society. ' '  After  three  years  at  Glasgow  he 
entered  the  university  of  Edinburgh,  taking  his  M.A. 
degree  there  June  30,  1690.  He  then  spent  a  short 
time  in  some  Protestant  families  in  England,  and  with 
their  assistance  went  to  Leyden  university,  to  qualify 
him  for  entering  the  Dissenting  ministry.  He  spent 
about  two  years  in  Leyden,  studying  ecclesiastical  history 
especially  under  the  famous  scholar  Frederick  Span- 
heim.  At  the  expiration  of  that  time  he  took  up  his 
abode,  January  7, 1694,  at  Oxford,  having  good  intro- 
ductions to  Creech,  Mill,  and  others.  Here  he  made 
large  use  of  the  Bodleian  Library,  and  soon  acquired 
the  reputation  of  being  "a  man  of  fine  parte,  of  great 
learning,  and  of  little  religion."  though  there  is  no  evi- 
dence to  show  that  the  last  distinction  was  justly  his  due. 
His  letters  show  that  he  then  claimed  to  be  a  decided 
Christian,  and  that  he  was  too  orthodox  to  be  classed 
with  the  Arians  or  the  Socinians.  At  the  same  time 
the  characteristic  freedom  and  originality  of  his  mind 
were  displayed  by  his  anticipation  of  subsequent  doubts 
of  the  integrity  of  the  book  of  Job.  and  the  separation 
of  the  historical  prologue  and  the  speeches  of  Elihu 
from  the  original  poem.    While  at  Oxford  he  com* 


menced  the  book  which  called  him  into  notoriety,  and 
became  one  of  the  standard  "deistical  writings  "—ha 
Christianity  not  Mysterious.1  The  book  gave  great 
offence,  and  several  replies  to  it  were  immediately 
published.  The  author  was  prosecuted  by  the  grind 
jury  of  Middlesex  the  year  of  its  publication  ;  and. 
when  he  attempted  to  settle  in  Dublin  at  the  beginning 
of  1697,  he  was  greeted  with  dangerous  denunciations 
from  the  pulpite  aud  elsewhere.  He  was  soon  prose- 
cuted before  the  court  of  King's  Bench,  and  on  Sep- 
tember ytli  his  book  was  condemned  by  the  Irish 
parliament  to  be  burned  and  its  author  to  be  arrested. 
He  escaped  the  latter  part  of  the  sentence  by  flight  to 
England.  The  title  aud  the  philosophical  principles 
of  Toland's  book  were  singularly  akin  to  those  of 
Locke's  famous  work,  The  Reasonableness  of  Chris- 
tianity,  published  the  year  before ;  and  l*ocke's  oppo- 
nente  seized  the  opportunity  of  fathering  upon  the 
philosopher  the  doctrines  of  his  more  heterodox  and 
leas  guarded  disciple.  Thus  Toland's  work  became  the 
occasion  of  the  celebrated  controversy  between  Still- 
ingfleet  and  Locke,  in  which  Locke  takes  pains  to  show 
the  difference  between  his  position  and  Toland's.  To- 
land's next  work  of  importance  wis  his  Life  of  Milton 
(1698),  in  which,  in  connection  with  his  exposure  of 
the  fictitious  authorship  of  the  Eikon  Barilikt,  he 
found  occasion  to  make  reflections  on  "  the  numerous 
supposititious  nieces  under  the  name  of  Christ  and  His 
apostles  and  other  great  persons. "  This  provoked  the 
charge  that  he  had  called  in  question  the  genuineness 
of  the  New  Testament  writings,  and  he  replied  in  his 
Amyntor,  or  a  Defence  of  Milton'*  Life  (1699),  to  which 
he  added  a  remarkable  list  of  what  are  now  called 
apocryphal  New  Testament  writings.  In  his  remarks 
he  really  opened  up  the  great  question  of  the  history 
of  the  canon,  towards  the  examination  of  which  Stephen 
Nye,  Jeremiah  Jones,  and  Nathanael  Lardner  made  in 
reply  to  him  the  first  valuable  contributions.  The  next 
year  his  Amyntor  and  Christianity  not  Mysterious  were 
under  discussion  in  both  Houses  of  Convocation,  and 
theUppcr  House  declined  to  proceed  against  the  author. 
In  1701  Toland  spent  a  few  weeks  at  Hanover  as  sec- 
retary to  the  embassy  of  the  earl  of  Macclesfield,  and 
was  received  with  favor  by  the  electress  Sophia  in  ac- 
knowledgment of  his  book  Anglin  Liltera,  a  defence 
of  the  Hanoverian  succession.  On  his  return  from  the 
Continent  he  published  a  defence  of  himself,  and  of 
the  bishops  for  not  prosecuting  him,  Mudicins  Liberia* 
(1702),  and  several  political  pamphlets.  The  next  year 
he  visited  Hanover  and  Berlin,  and  was  again  grac- 
iously received  by  the  electress  and  her  daughter  Sophia 
Charlotte,  queen  of  Prussia  On  his  return  to  Eng- 
land (1703)  he  published  Letter*  to  Serena,  and  after- 
wards acknowledged  that  the  queen  of  Prussia  was 
intended  by  the  pseudonym.  In  these  letters  he  an- 
ticipated some  of  the  speculations  of  modern  materi- 
alism. The  next  year  appeared  his  Acemmt  of  Russia 
and  Hanover,  of  which  Carlyle  has  made  use  in  his 
Life  of  Frederick  the  Great.  From  1707  to  1710  he  is 
again  on  the  Continent,— at  Berlin,  Hauover,  Dussel- 
dorf,  Vienna,  Prague,  and  The  Hague,  with  very  vary- 
ing fortunes,  but  generally  of  an  adverse  character. 
In  1709  he  published  Adrisidarmon  and  Origines  Jh- 
daicce  (The  Hague),  in  which,  amongst  other  things,  be 
maintained  that  the  Jews  were  originally  Egyptians, 
and  that  the  true  Mosaic  institutions  perished  with 
Moses.  This  work  provoked  a  number  of  replies  from 
Continental  theologians.  In  1710  he  returned  to  Eng- 
land, living  chiefly  in  London  and  latterlv  at  Putney, 
loving  the  country  and  his  books,  and  subsisting  pre- 
cariously upon  the  earnings  of  his  pen  and  the 
benevolence  of  his  patrons.  His  literary  projects  were 
numerous  (see  the  incomplete  list  in  Moshom) ;  and 
the  nobler  traits  of  his  warm  Irish  nature  appear  in hi 

•  The  first  edition,  London.  1998.  wan  anonyw>u» ;  the  second, 
published  the  same  year,  bore  on  the  UUe-page  his  name.  »nd  re- 
ceived a  preface  ana  some  ullglit  alterations :  and  the  third  sp- 
peared  la  1702  with  an  appended  Apology  Jar  Mr.  TUonrf. 
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projected  history  of  the  ancient  Celtic  religion  and  his 
chivalrous  advocacy  of  the  naturaliration  of  the  Jews. 
The  last  of  his  theological  works  were  Xaxarenus,  or 
Jewish,  Gentile,  and  Mahometan  Christianity  (1718), 
and  Tetroilytmu  (1720),  a  collection  of  essays  on 
■  in  the  first  of  which,  "Hodegus,"  be 


set  the  example  subsequently  followed  by  Reimarus 
and  the  rationalistic  school  in  Germany,  of  interpreting 
the  Old  Testament  miracles  by  the  naturalistic  methodj 
maintaining,  for  instance,  that  the  pillar  of  cloud  and 
of  fire  of  Exodus  was  a  transported  signal-fire.  His 
last  and  most  offensive  book  was  his  Pantheist  icon 
(Cosmopoli,  1720).  He  died  May  11,  1722,  as  he  had 
lived,  in  great  poverty,  in  the  midst  of  his  books, 
with  his  pen  in  his  hand,  and  left  behind  him  a  char- 
acteristic Latin  epitaph,  in  which  he  could  justly 
claim  to  have  been  "  vcritatis  propugnator,  libertatis 
assertor." 

Toland  is  generally  claaaed  with  the  deists,  butat  tbe  time 
when  he  wrote  his  first  book,  Christianity  not  Mysterious,  he 
na  decidedly  opposed  to  deism,  nor  does  Lelaud  deal  with 
that  work  as  an  exposition  of  deistical  views.  Tbe  design 
of  tbe  work  was  to  show,  by  an  appeal  mainly  to  the  tribunal 
of  Scripture,  that  there  are  no  facta  or  doctrines  of  the  "  gos- 
pel," or  "  the  Scriptures,"  or  "  Christian  revelation  "  which, 
when  revealed,  are  not  perfectly  plain,  intelligible,  and  rea- 
sonable, being  neither  contrary  to  reason  nor  incomprehensi- 
ble to  it.  Tbe  work  undoubtedly  aimed  a  blow  at  some  of 
the  dogmas  of  later  Christian  times,  bat  it  claimed  to  be  "  a 
vindication  of  God's  revealed  will  against  the  most  unjust 
imputations"  which  occasioned  "so  many  deists  and  athc- 
itts."  Toland's  line  of  argnment  is  to  show  that  the  sap-  ! 
position  of  the  doctrines  of  the  gospel  being  repugnant  to 
clear  and  distinct  ideas  and  common  notions  leads  into 
absurdities  and  inevitable  skepticism  ;  that  tbe  proof  of  the  | 
Divinity  of  Scripture  is  its  self-evidencing  power;  that,  | 
though  men  are  dependent  on  Divine  revelation  for  the  ; 
knowledge  of  the  most  important  truths,  the  truths  must . 
themselves  be)  plain  and  intelligible  when  revealed ;  that 
all  the  doctrines,  precepts,  and  miracles  of  the  New  Testa- 
ment are  perfectly  intelligible  and  plain ;  that,  though 
reason  is  disordered  in  the  case  of  many  men,  the  disorder 
is  not  in  the  faculty  itself  but  in  the  use  made  of  it;  that 
in  the  New  Testament  "mystery  "  never  means  anything  , 
inconceivable  in  itself,  but  things  naturally  intelligible 
enough,  which  are  either  so  veiled  by  figurative  words  or  j 
rites,  or  so  lodged  in  God's  sole  knowledge  and  decree,  that 
they  could  not  be  discerned  without  special  revelation ;  that 
no  miracle  of  the  gospel  is  contrary  to  reason,  for  they  were 
all  produced  according  to  the  laws  of  nature,  though  above 
iU  ordinary  operations,  which  were  therefore  supernaturally 
assisted  ;  that  myateries  were  first  introduced  into  Chris- 
tianity by  the  early  admission  into  the  church  of  Levitical 
ceremonies  and  heathen  rites  and  mysteries,  and  especially 

5 mixing  up  heathen  philosophy  with  the  simple  religion 
Christ,  The  work  was  intended  to  be  the  first  of  three 
discourses,  in  the  second  of  which  be  was  to  attempt  a  par- 
ticular and  rational  explanation  of  the  reputed  mysteries 
of  the  gospel,  and  in  the  third  a  demonstration  of  the  verity 
of  Divine  revelation  against  atheists  and  all  enemiea  of 
revealed  religion.  But,  like  so  many  other  of  his  numerous 
projects,  this  failed  of  execution.  After  his  Christianity  not 
Mysterious  and  his  Am  pi  tor,  Toland's  Xasarcnti*  was  of  chief 
importance,  as  calling  attention  to  the  right  of  the  Ebionitos 
to  a  place  in  the  early  church,  though  it  altogether  failed  to 
establish  his  main  argument  or  to  put  the  question  in  the 
true  light.  His  Pautkeutiam,  rive  Formula  cflebrawi*  Sodali- 
totit  Soeratiem,  of  which  he  printed  a  few  copies  for  private 
circulation  only,  gave  great  offence  ae  a  sort  of  liturgic  serv- 
ice made  up  of  passages  from  heathen  authors,  in  imitation 
of  the  Church  of  England  liturgy.  Tbe  title  also  was  in 
those  daya  alarming,  and  still  more  so  the  mystery  which  the 
author  threw  round  the  question  how  far  such  societies  of 
pantheists  actually  existed.  Poor  Toland  had  been  out- 
lawed by  the  churches  of  his  day,  and  took  a  most  imprudent 
delight  in  alarming  and  mystifying  his  persecutors.  This 
and  all  his  later  works  mast  be  read  from  the  point  of  view 
first  suggested  by  Herder ;  "  Who  can  refuse  to  see  in  To- 
land the  man  of  wide  reading  and  of  clear  intellect,  and  the 
earnest  inquirer,  althoagh,  as  embittered  by  persecutions, 
with  every  fresh  book  he  dipped  his  pen  in  a  more  biting 
acidT" 

Bee  Moshclm's  VindiHsr  Antiqust  Christianorum  IHsciplinst,  1st 
ed..  1720,  M  ed.,  1722  (the  life  of  Toland  prefixed  to  the  2d  edition 
of  this  essay  gives  still  the  best  and  most  learned  account  we 
hsvt  of  hl»  life  and  writing.) ;  "  Memoirs  of  the  Life  and  Writ- 
lop  of  Mr.  John  Toland.*  by  Des  Maiieaux,  prefixed  to  The 


of  Mr.  John  Toland,  In  2  vols.,  London,  1747; 
0/  the  Principal  Deistical  Writers  ;  Herder's  Adras- 
.  Oeschichte  drs  engtUchen  Dtismus:  Isaac  Disraeli's 
to/ Authors  ;  ThdJogical  Review,  November.  1864  ;  Hunts 
article  In  Contemporary  Review,  vol.  Till.,  and  his  Rfttgious  Thought 
in  England  ;  Leslie  Stephen's  HxHory  of  KiujtUf,  Thought  in  eigh- 
teenth Century  ;  Calms*  Cunningham.  lectures  for  1880.  On  Toland's 
relation  to  the  subsequent  Tubingen  school,  as  presented  In  bis 
fimarenus.tee  Theological  Review. Oct.,  1877  :  and  on  his  relation  to 
materialism,  F.  A.  Lange's  Geschichiedes  MateriaUtmus.  (J.  r.  s.) 

TOLEDO,  a  province  of  Spain,  in  New  Castile,  is 
bounded  on  the  N.  by  Avila  and  Madrid,  on  the  E.  by 
Cuenca,  on  the  S.  by  Ciudad  Real,  and  on  the  W.  by 
Cuceres,  and  has  an  area  of  5620  square  miles.  The 
surface  is  throughout  lofty,  and  in  a  great  part  of  its 
extent  mountainous.  Towards  the  centre,  indeed,  there 
are  extensive  plains  or  tablelands,  but  the  whole  of  the 
south  and  east  is  occupied  by  the  Montcs  de  Toledo, 
which  separate  the  waters  of  the  Tagus  on  the  north 
from  those  of  the  Guadiana  on  the  south.  These 
mountains  are  of  no  great  height ;  and  they  were  once 
densely  covered  with  forests,  which  have  now  been 
almost  entirely  cut  down,  although  there  are  still 
woods  and  groves  of  considerable  extent  on  their  lower 
slopes.  Branches  of  this  chain  enclose  the  province 
on  the  east  and  west,  and  part  of  the  range  that 
ht retches  north  of  the  Tagus  approaches  its  north- 
western frontier.  Toledo  is  well  watered  by  the  Tagus 
and  its  affluents, — the  Tajuna,  Jarama,  Goadarrama, 
Alberche,  and  Tietar  on  the  north,  and  the  Algodor, 
Torcon,  Pusa,  Sangrera,  and  Cedron  on  tbe  south. 
The  Guadiana  forms  for  a  short  distance  the  south- 
western frontier,  and  its  tributary  the  Giguela  waters 
the  eastern  part  of  the  province.  The  country  is  rich 
in  minerals,  as  vet  almost  entirely  unworked.  contain- 
ing veins  of  gold,  silver,  lead,  iron,  quicksilver,  cop- 
per, and  tin.  Coal,  alum,  cinnabar,  etc.,  are  also 
found.  The  Boil  produces  corn,  pulse,  potatoes,  oil, 
wine,  flax,  oranges,  lemons,  chestnuts,  and  melons  in 
fair  abundance,  but  the  trade  in  agricultural  products 
is  almost  confined  to  the  province  itself.  The  number 
of  sheep  and  goats  is  few,  of  horses  and  mules  still 
less ;  while  the  onlv  oxen  are  those  used  in  agricul- 
ture. Bees  and  silkworms  are  kept  in  considerable 
number.  Manufactures  once  flourished,  but  are  now 
in  a  very  low  state, — silk  and  woollen  cloth,  earthen- 
ware, soap,  oil,  chocolates,  wine,  rough  spirit  (aguar- 
diente), guitar  strings,  and  arms  being  almost  the  only 
articles  made.  The  province  is  traversed  by  three  lines 
of  railway,— that  of  Madrid-Seville-Cadis  in  the  east. 
Madrid-Toledo-Ciudad  Real  through  the  centre,  and 
Madrid-Caceres- Lisbon  in  the  north.  There  are  12 
partidos  judiciales  and  206  ayuntamientos ;  and  three 
senators  with  eight  deputies  are  returned  to  thecortes. 
The  total  population  in  1885  was  332,000 ;  the  only 
towns  with  a  population  exceeding  10,000  arc  Toledo 
(20,251)  and  Talavera  de  la  Reina  (11,986).  Someof 
the  most  brilliant  fighting  of  the  Peninsular  War  took 
place  in  Toledo  ana  the  neighboring  province  of  Ca- 
ceres,  the  battle  of  Talavera  de  la  Reina  being  fought 
on  tbe  27th  and  28th  of  July.  1809. 

TOLEDO,  the  capital  of  the  above  province,  and 
once  of  the  whole  of  Spain,  stands  upon  a  circle  of 
seven  hills,  2400  feet  above  the  sea,  and  washed  on 
three  Bides  by  the  Tagus.  It  is  37  miles  west  south- 
west of  Madrid.  The  river  is  spanned  by  two  fine 
stone  bridges, — the  Alcantara,  a  Moorish  bridge  of  a 
single  arch,  giving  entrance  to  the  city  from  the  east, 
and  the  other,  that  of  San  Martin,  from  the  west, 
while  between  them  the  river  makes  a  sweep  south- 
wards. The  place  is  enclosed  on  the  land  side  by  two 
walls,  still  in  fairly  perfect  condition, — the  inner  one 
being  built  by  King  Wamba  in  the  7th  century,  the 
outer  by  Alfonso  VI.  in  1 109.  The  gates  are  numer- 
ous and  well  preserved,  the  most  noteworthy  being 
the  famous  Puerta  del  Sol,  the  Puerta  Viaagra,  ana 
!  the  Cambron.  Some  Roman  remains  (a  circus,  etc.) 
lie  without  the  walls,  on  the  plain  to  the  northwest 
The  appearance  of  Toledo  from  a  distance  is  imposing 
in  the  extreme,  from  its  noble  situation  and  the  ter- 
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J  lines  of  its  buildings  ;  but  upon  a  nearer  approach 
it  reveala  itself  as  dull  and  decayed  enough,  with  little 
or  no  traffic  in  the  streets,  and  a  strange  silence  brood- 
ing over  all  it*  ways.    The  houses  are  large,  massive, 
and  gloomy,  generally  Moorish  in  style,  of  the  12th, 
13th,  and  1 4th  centuries,  with  a  great  central  patio 
(courtyard),  and  yielding  abundant  traces  of  Arabic 
decoration.    The  principal  public  square  is  the  Zoco- 
dover.    It  forms  the  favorite  promenade,  and  from  it 
the  one  fairly  wide  street  of  the  city  leads  to  the  cathe- 
dral.   The  latter  is  the  glory  of  Toledo,  and  one  of 
the  finest  monument*  of  art  in  Spain.    Built  upon 
the  site  of  an  ancient  mosque,  and  commenced  in  1227 
it  was  completed  in  1492  :  and,  though  sacked  over 
and  over  again, — finally  by  the  French  under  La 
Houssaye  in  1808, — it  is  still,  with  the  exception,  per- 
haps, of  the  cathedral  of  Seville,  the  richest  and  most 
magnificent  foundation  in  the  Peninsula.    The  ex- 
terior is  unfortunately  hidden  to  a  great  extent  by 
mean  surrounding  buildings,  but  the  fine  western 
facade,  with  its  two  towers,  one  rising  325  feet,  is  effec- 
tive. The  interior  is  somewhat  dwarfed  in  appearance 
by  the  immense  width.   It  is  404  feet  long  by  204  feet 
broad,  and  is  divided  by  84  pillars  into  five  naves,  with 
central  lantern  and  choir,  and  a  complete  scries  of  side 
chapels.    Most  of  these  latter  are  late  additions,  of  the 
15th  and  16th  centuries,  and  are  very  magnificent  in 
detail.  The  16th-century  stained-glass  windows,  chiefly 
of  Flemish  work,  are  superb ;  and  the  treasury,  reli- 
quaries, and  library,  notwithstanding  their  repeated 
aespoilmgs,  are  not  unworthy  of  the  see  which  styles 
itself  the  "  first  of  all  the  Spains."  In  the  Muzarabic 
chapel  the  ritual  known  by  that  name  is  still  performed 
daily.    Within  the  precincts  of  the  cathedral  are 
interred  the  archbishops  and  cardinals  Tenorio.Fonseca, 
Mendoza,  Ximenez,  the  great  constable  Alvaro  de 
Luna,  and  a  long  array  of  kings  and  heroes.    The  I 
archbishop  is  primate  of  Spain,  and  has  for  suffragans 
Coria,  Cuenca,  Siguenxa,  and  Palencia.    Besides  the 
cathedral  Toledo  still  possesses  a  great  number  of  fine 
churches  and  other  religious  buildings,  together  with 
numerous  Moorish  and  Jewish  monuments.  The  most 
important  church  is  the  15th-century  florid  Gothic  San 
Juan  de  los  Reyes,  built  by  Ferdinand  and  Isabella. 
The  best  Moorish  work  is  to  be  found  in  the  old  Jewish 
synagogues  of  Santa  Maria  la  Blanca  and  El  Transito, 
in  the  mosques  of  Cristo  de  la  Lux  and  Las  Tornerias, 
in  some  private  houses,  and  in  the  later  churches  of  San 
Roman,  Santo  Tome,  Santiago,  and  Santa  Leocadia. 
The  patio  and  staircase  of  the  hospital  of  Santa  Cms 
present  some  of  the  finest  Renaissance  work  extant. 
Seen  from  afar,  the  Alcazar,  or  royal  palace,  is  one  of 
the  most  conspicuous  features  of  the  city.    It  stands 
upon  a  commanding  position  overlooking  the  Tagus, 
and  was  originally  built  by  King  Wamba,  but  has 
been  repeatedly  altered  and  pulled  about    It  was 
almost  entirely  rebuilt  by  Charles  V.  and  Philip 
II.,  under  the  architects  Covarrubias  and  Herrera, 
and  has  lately  been  converted  into  a  huge  military 
academy.    The  city  is  provided  with  numerous  ele- 
mentary schools,  a  public  library,  museum,  town- 
hall,  and  several  large  hospitals.    The  well-known 
manufactory  of  swords  is  about  a  mile  to  the  north- 
west, beyond  the  Cambron  gate.    It  is  in  excellent 
order,  and  produces  blades  as  perfect  as  ever,  but  is 
no  longer  of  great  importance,  employing  only  about 
120  hands. 

Toledo  existed  in  the  time  of  the  Romans,  who  conquered 
it  in  193  B.C.  They  strengthened  the  fortifications,  and  built 
an  aqueduct  to  (apply  the  place  with  water.  By  the  Goths, 
who  captured  the  city  in  467  A.D.,  these  works  were  kept 
up  and  Improved  •  and,  under  the  Moorish  domination,  from 
714  to  1085,  Toledo  was  second  only  to  Cordova  in  rank  and 
Importance,  with  a  population  of  200,000  sou  I  a.  Alfonso  VI. 
of  Castile  and  Leon  recovered  the  stronghold  in  1085 ;  and 
under  him  and  his  successors  It  continued  to  flourish  until 
the  permanent  establishment  of  the  court  at  Madrid  gave  a 
deathblow  to  ita  prosperity.  " 
than  80,000. 


s 


TOLEDO,  a  city  of  the  United  States,  the  county 
seat  of  Lucas  county,  Ohio,  is  situated  in  4 r  4m  N. 
lat.  and  83°  33'  W.  long.,  chiefly  upon  a  peninsula 
between  the  Maumee  on  the  south  and  the  Ottawa 
upon  the  north,  just  above  their  points  of  discharge 
into  Maumee  Bay,  and  5  miles  from  Lake  Erie.  A 
small  part  of  it,  formerly  known  as  Maumee  City,  lies 
south  of  the  Maumee.  Toledo  includes  an  area  of 
21.5  square  miles  within  its  corporate  limits.  The  bay 
and  river  form  an  excellent  harbor  and  roadstead.  The 
harbor  is  easily  made  and  is  well  sheltered,  and  the 
bottom  affords  good  holding  ground.  Besides  being 
open  to  the  navigation  of  the  Great  Lakes,  Toledo  is 
the  terminus  of  the  Miami  and  Erie  Canal,  connecting 
it  with  Cincinnati  (184  miles  distant  ).  Seventeen  rail- 
road lines  enter  it,  making  it  one-of  the  principal  rail- 
road centres  of  the  country.  The  site  of  Toledo  and 
the  surrounding  country  are  very  level,  and  only 
slightly  elevated  above  Lake  Krie.  The  soil  is  very 
roductive,  and  is  highly  cultivated,  being  largely 
e voted  to  market  gardening.  There  are  three  public 
parks,  having  a  total  area  of  41  acres.  The  citv  is 
well  sewered.  Water  is  obtained  by  pumping.  The 
city,  which  is  divided  into  eight  wards,  bad  in  1880  a 
population  of  50,137.  The  number  is  probably  now 
(1887)  not  far  from  65,000.  In  1840,  1850,  1860,  and 
1870  respectively  the  population  was  returned  at  1224, 
3829,  13,768,  and  31,584. 

Besides  its  large  commercial  interests,  as  one  of  the  prin- 
cipal ports  upon  the  Great  Lakes,  and  its  importance  as  one 
of  the  leading  railroad  centres  of  the  country,  Toledo  holds 
high  rank  as  a  manufacturing  city.  The  capital  invested 
in  this  class  of  industries  in  1880  exceeded  $5,500,000,  and 
the  products  were  valued  at  double  this  sum.  They  em- 
ployed nearly  7000  persona,  and  paid  in  wages  over  two  and  a 
quarter  millions  of  dollars.  These  industries  are  very  varied 
in  character,  but  consist  largely  in  lumber  manufactures, 
brewing,  and  iron  and  steel  manufactures. 

The  first  settlement  within  what  are  now  the  corporate 
limits  of  Toledo  was  made,  shortly  after  the  war  of  1812, 
upon  the  south  bank  of  the  Maumee.  North  of  the  river  no 
settlements  were  attempted  until  1632,  when  the  villages 
of  Port  Lawrence  and  Vistula  were  commenced  in  what  is 
now  the  heart  of  the  city.  In  the  following  year  they  were 
united  under  the  present  name.  The  city  was  incorporated 
in  1837.    In  1853  it  was  made  the  county  seat,  and  in  1874 

TOLL  is  a  sum  of  money  paid  for  the  use  and  enjoy- 
ment of  a  privilege.  In  England  it  is  now  always  or 
almost  always  a  sum  of  money ;  but  formerly  tolls  in 
kind  were  not  unknown.  An  instance  is  afforded  by 
the  Act  of  36  Geo.  LTI.  c.  85,  substituting  a  money 
payment  for  tolls  of  corn  in  kind  taken  by  millers, 
with  an  exception  in  favor  of  tolls  taken  by  custom  in 
soke  mills.  Such  customary  tolls,  if  any  such  now 
exist,  are  apparently  the  only  examples  remaining  of 
tolls  in  kind.  The  Weights  and  Measures  Act,  1878, 
enacts  that  all  tolls  are  to  be  charged  and  collected  ac- 
cording to  imperial  weights  and  measures. 

The  word  toll,  in  its  earliest  use,  appears  to  have  signified 
a  franchise  enjoyed  by  lords  of  manors,  and  is  defined  by 
Olanvill  as  the  liberty  of  buying  and  selling  in  one's  own 
land :  "  to),  quod  nos  vocamna  theloneum,  scilicet  libertatem 
emend i  et  vendendi  in  terra  sua."  The  word  then  became 
used  to  denote  duties  pavahle  to  the  crown,  especially  on 
wool,  generally  with  an  inseparable  epithet  indicative  of 
unpopularity.  It  thus  took  the  form  of 
"malum  tolnctum,'"  against  which 
were  directed,  from  the  Magna  Carta  of 
abandonment  of  the  doty  by  Edward  III.  In  modern  Eng 
Hah  law  toll  is  either  an  incident  of  a  Franchise  (fjftl  as 
of  a  market  or  fair,  or  is  independent  of  franchise.  In  the 
latter  case  it  is  claimed  by  prescription,  as  toll  traverse  or 
toll  thorough,  or  is  created  by  Act  of  Parliament,  as  in  the 
case  of  turnpikes,  railways,  harbors,  navigable  rivers,  and 
canals.  Toll  traverse  is  paid  for  passing  over  a  private  way, 
bridge,  or  ferry.  Xo  consideration  need  be  proved.  Toll 
thorough  U  paid  for  the  use  of  a  highway.  In  this  cast,  if 
charged  by  a  private  person,  soma  consideration,  such  as 


'  The  same  term  was  known  In  medieval  Italy, 
/erne,  xi.  »,  alludes  to  "  toilette 
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of  the  highway,  most  be  shown ,  as  such  a  toll  ia 
t  common  right.  In  one  case,  that  of  the  Corniah  cita- 
tum of  tin-bounding,  the  right  to  tin  toll*  may  depend  upou 
custom.    At  common  law  a  toll  niuBt  be  reasonable.  The 


»amt'  principle  appears  in  various  Acts  of  Parliament.  The 
Statute  of  Westminster  the  First.  3  Edw.  I.  c.  31,  inflicts  a 
penalty  for  taking  excessive  toll.  The  Railway  Clauses 
Consolidation  Act,  1845,  and  most  special  Acts  of  railway 
companies  provide,  by  what  are  known  aa  "  the  Shaftesbury 
elanses,"  for  the  equality  of  tolls,  that  is,  that  all  persons 
and  classes  of  goods  shall  under  like  circumstances  be  treated 
alike  as  to  charges.  A  right  of  distress  is  incident  to  the 
tight  to  impose  tolls,  but  the  distress  cannot  be  sold  unless 
an  Act  of  Parliament  expressly  authorizes  the  sale.  Tolls 
are  rateable  for  the  relief  of  the  poor  where  they  are  appur- 
tenant to  land,  bat  not  where  they  are  extrinsic  profits  not 
arising  from  the  possession  of  land.  Exemption  from  tolls 
may  be  claimed  by  the  prerogative,  by  grant  or  prescrip- 
tion, or  by  Act  of  Parliament.  The  king  pays  no  toll,  and 
may  grant  to  another  exemption  from  toll.  The  exemptions 
by  Act  of  Parliament  mainly  affect  persona  in  the  public 
service,  clergy  on  their  parochial  duty,  and  persons  going 
to  or  returning  from  their  usual  place  of  religious  worship. 
Most  of  the  exceptions  from  turnpike  tolls  will  be  found  in 
3  Geo.  IV.  c.  126.  Turnpike  tolls,  bridge  money,  and  cause- 
way mail  were  abolished  in  Scotland  by  the  Roads  and 
Bridges  Act,  1878,  aa  from  the  1st  June,  1883.  In  England 
there  has  been  no  such  general  abolition,  but  the  abolition 
of  tolls  has  been  facilitated  by  several  recent  Turnpike  Acta, 
and  their  entire  disappearance  is  only  a  questiou  of  time. 

In  the  United  States  tolls  are  a  subject  for  State  legisla- 
tion, except  in  a  few  instances  in  which  Acta  of  Congress 
have  dealt  with  tolls  in  rivers  and  harbors  (sec  Revised 
Statutes,  tit.  Ixiii). 

The  question  of  tolls  was  at  one  time  an  important  one  in 
international  law.  Tolls  were  exacted  on  certain  straits 
and  tidal  rivers  by  virtue  of  the  sovereignty  of  a  particular 
state.  Such  tolls  have  mostly  ceased  or  been  redeemed. 
Notable  instances  were  the  Scheldt  tolls  and  the  Sound 
dues  levied  by  Denmark.  See  Navigation  Laws. 

TO  LUC  A,  or  Toloccan,  a  city  of  Mexico,  the 
capital  of  the  state  of  Mexico,  on  the  Mexican  National 
Railway,  45  miles  southwest  from  the  federal  capital. 
It  lies  on  the  west  Bide  of  the  Anahuac  tableland,  at 
the  foot  of  Mount  San  Miguel  de  Tutucuitlalpillo,  at 
an  elevation  of  8653  feet  above  the  sea,  being  the 
highest  town  in  the  republic  next  to  the  mining  station 
of  Ameca-meca  (which  is  8800  feet).  Toluca  had  in 
1*86  a  population  of  about  12,000,  and  is  usually 
described  as  a  well-built  nourishing  town,  with  fine 
buildings  and  dean  well-drained  streets.  But  T.  M. 
Brock  lehurst,  who  visited  it  in  1880,  gives  an  unfavor- 
able impression  of  the  place,  which  presented  nothing 
attractive  beyond  the  Porta les,  a  fine  arcade  running 
round  a  large  block  of  central  buildings,  with  a  num- 


ment  to  the  patriot  Miguel  Hidalgo  y  Costilla.  But 
the  Carmen.  Vera  Cruz,  and  one  or  two  other  churches 
are  dirty  and  tawdry,  without  presenting  any  striking 
architectural  features.  The  city  is  traversed  by  a  foul 
stream  flowing  at  the  bottom  of  a  barranca  or  deep 
ravine,  along  whose  banks  are  herded  numerous  swine 
in  a  half-wild  state,  which  supply  the  hams  and  sau- 
sages for  which  the  place  is  noted.  Here  also  soap 
and  wax  candles  are  manufactured  and  supplied  to 
the  surrounding  districts.  In  the  southwest  the 
Nevado  de  Toluca,  an  extinct  snow-clad  volcano  with  a 
flooded  crater,  rises  to  a  height  of  15,156  feet  above 


Although  Toluca  appears  to  have  been  one  of  the  earliest 
Toltec  settlementa  in  Anahuac,  its  foundation  dating  prob- 
ably from  the  6th  century,  it  has  preserved  no  remains  of  its 
ancient  grandeur,  nor  have  any  monuments  been  discovered 
in  the  district  in  any  way  comparable  to  those  of  Cholula, 
Tula,  Teotibuacan,  and  other  ancient  centres  of  Toltec  cult- 
According  to  M.  Charnay.  Toluca  formed  one  of  the 


chief  storting  points  of  the  great  migrations  which, 
the  overthrow  of  the  Toltec  empire  by  theChichlmec  irrup- 
tion in  the  Uth  century,  moved  in  two  parallel  streams 
south  wards,  converging  at  Co  pan  and  spreading  their  arts 
and  industries  over  Chiapas,  Yucatan,  aud  Guatemala  (An- 
Cities  •/  the.  JJ>w  World,  1887,  p.  125). 
Vol.  XXIH.-1I88 


TOMATO.   See  Horticulture,  vol.  xii.  p.  301. 

TOMPA,  Mm  a  i  v  ( —  Michael)  (1817-1868),  one 
of  the  best  and  tenderest  Hungarian  lyric  poets,  was 
born  in  1817  at  Rinia-Szonibat,  in  the  county  of 
Gbmbr,  of  very  humble  parentage,  his  father  being 
village  bootmaker.  He  studied  law  and  theology  in 
Saxon- Pa  tak,  and  subsequently  at  Budapest ;  but,  feel- 
ing little  inclination  for  the  first-mentioned  career, 
after  many  vicissitudes  he,  at  the  age  of  thirty,  ac- 
cepted the  post  of  Protestant  minister  in  Beje,  a  small 
village  in  his  native  county,  whence,  in  two  years,  he 
removed  to  Kelemer,  and  four  years  later  to  Hanva, 
in  the  county  of  Borsod,  where  he  remained  till  his 
death  in  1868. 

At  the  age  of  four-and-twenty  Tompa  published  his  first 
poems  in  the  Atlirnrum,  which  soon  procured  for  him  a 
high  reputation.  His  first  volume,  Ntpregtk  it  Ntpmond&k 
("  Folk-Legends  and  Folk -Tales"),  in  1846,  met  with  great 
success,  and  the  same  may  be  said  of  the  first  volume  of  bis 
"  Poems"  in  1847.  In  1848  he  took  part  in  the  war  of  in- 
dependence, acting  as  field  chaplain  to  the  volunteers  of 
his  county  and  seeing  several  battles:  but  the  unfortunate 
close  of  that  heroic  struggle  silenced  his  poetic  vein  for  a 
considerable  time,  and  when  in  1852  and  1853  he  gave  vent 
to  his  patriotic  grief  in  some  masterly  allegories  on  the 
state  of  oppressed  Hungary,  be  was  twice  arrested  by  the 
Austrian  authorities.  After  being  released  he  published 
his  VirAorryhk  ("Legends  of  Flowers"),  a  collection  of 
poems  of  the  highest  order,  showing  great  imagination  and 
love  of  nature,  and  displaying  the  loftiest  humanity  and 
great  meditative  power.  Soon  after  this  he  became  op- 
pressed with  melancholy  and  abandoned  this  branch  of 
poetry.  Indeed  from  this  time  he  produced  comparatively 
little.  He  published  three  volnmes  of  sermons,  "  which, 
says  his  biographer,  Charles  Szaax,  Protestant  bishop  of 
Budapest,  "  are  among  the  best  in  Hungarian  literature, 
and  will  favorably  compare  with  those  of  Robertson,  Monod, 
or  Parker."  His  collected  poetical  works,  in  six  volumes, 
were  published  at  Budapest  in  1870,  and  again,  in  four 
volumes,  in  1885. 

TOMSK,  a  government  of  Western  Siberia,  extend- 
ing from  the  Chinese  frontier  to  60°  N.  lat. ,  is  bounded 
by  Tobolsk  on  the  N.W.,  by  Yeniseisk  on  the  N.E., 
by  the  Chinese  province  of  Khobdo  on  the  S.E.,  and 
by  Semipalatinsk  on  the  S.W.  Its  area,  329,040 
square  miles,  is  fully  one  and  a  half  times  that  of 
France.  The  surface  is  most  varied,  including  in  the 
southeast  the  high  alpine  tracts  of  the  Altai  Moun- 
tains, with  an  elevated  steppe  which  skirts  these,  and 
in  the  northwest  and  west  the  lowlands  of  the  Irtish 
and  the  marsh  v  tracts  of  the  Ob. 

The  Altai  Mountains,  which  cover  within  the  limits 
of  the  Russian  empire  an  area  of  53.000  square  miles, 
or  three  times  that  of  the  whole  of  Switzerland, although 
visited  by  many  geologists,  still  remain  very  imperfectly 
known,  even  as  regards  their  orography.  The  country 
has  been  mapped  only  along  the  rivers  and  the  course 
of  a  few  footpaths,  and  great  confusion  still  prevails 
with  reference  to  the  directions  of  the  different  chains 
of  the  Altai  and  their  mutual  relations  (compare  Sibe- 
ria). The  best  descriptions,  however  (including  the 
most  recent  by  M.  Potash)),1  indicate  in  that  part  of 
Asia  the  very  same  leading  orographical  features  that 
are  seen  in  the  Tian-Shan  Mountains  farther  south, 
and  in  the  West  Sayan  range  farther  north.    A  pla- 

1  teau  with  an  average  altitude  of  more  than  4000  feet. 

j  watered  by  the  tributaries  of  the  upper  Yenisei,  all 
flowing  in  open  valleyB  3000  to  4000  feet  above  the  sea, 

|  is  known  to  rise  in  that  part  of  northwestern  Mongolia 
which  is  drained  by  the  upper  Yenisei  and  Selenga. 

i  The  surface  of  this  plateau  is  diversified  by  ridges,  and 

!  by  depressions  like  that  of  the  Ubsa-nor — a  relic  of 
what  was  formerly  a  much  larger  lake.  A  lofty  moun- 
tain chain,  which  has  its  southeast  foot  on  the  plateau 
and  its  northwest  foot  in  the  valley  of  the  Us,  fringes 
the  plateau,  and  has  all  the  characters  of  a  border- 
ridge.  The  present  writer  has  proposed  to  call  this 
Erghik-shan.     It  runs  from  northeast  to  south- 


.  vol.  x«.:  Shirha  of  X.  W.  Mongolia,  vols, 
to  Rltters  " 
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west  along  the  Russo-Chinese  frontier,  and  is  pierced 
by  a  deep  gorge  through  which  flows  the  Yenisei.  A 
belt,  some  200  miles  in  width,  of  alpine  tracts,  made 
up  of  three  or  four  chains  parallel  to  the  border  ridge, 
fringes  the  outer  border  of  the  plateau,  and  fills  up 
the  Minusinsk  region.  The  structure  of  the  hilly  tracts 
(watered  by  the  Kemtchik)  between  the  Yenisei  and  the 
Altai  remains  quite  uuknown,  no  scientific  man  or  to- 
pographer having  over  visited  it  But  the  very  same 
orographical  features  as  those  already  described  re* 
appear  in  the  Altai  region.  There  is  now  no  doubt 
that  the  backbone  of  the  Altai  is  a  huge  and  lofty 
border-ridge,  the  Sailughem,  which  includes  the  small 
alpine  plateaus  of  Ukek,  the  upper  Tchuya,  and  Juvlu- 
kul,  and  runs  from  southwest  to  northeast,  being  a 
continuation  of  the  border-ridge  of  the  West  Sayan. 
Its  flat  dome-shaped  summits  rise  to  about  10,000  feet, 
and  the  small  alpine  plateaus  just  named  range  from 
7800  to  8200  feet  in  elevation.  It  has  a  very  steep 
slope  towards  the  northwest,  i.e.,  towards  the  broad 
valleyi 


miles,  and  contains  the  best  silver  mines  of  the  region, 
as  also  several  gold-washings.  Its  upheaval  belongs 
to  a  more  recent  epoch  than  that  of  the  Sailughem 
ridge,  and  (like  the  mountains  of  Turkestan,  having  a 
northwest  direction)  it  is  due  to  dioritic  rocks.  In  the 
Kuznetsk  depression  it  is  covered  with  deposits  of  the 
Lower  and  Upper  Carboniferous,  containing  beds  of 
coal.  The  Kuznetskiy  Aiatau,  in  which  Humboldt 
saw  one  of  his  meridional  upheavals,  consists  of  a 
series  of  ridges  running  southwest  to  northeast,  with 
further  continuations  within  South  Yeniseisk.' 

The  alpine  region  of  the  Altai  is  moat  picturesque ;  most 
of  ita  chains,  rising  over  8000  and  9000  feet,  are  snowclad, 
and  a  great  glacier  descends  from  the  hollows  under  the 
Byelukha  peak  ;  several  other  leas  knowu  glaciers  occur  in 
the  different  "byelkis"  (snowclad  chains).  A  thick  forest 
vegetation  clothes  the  mountain  slopes,  while  beautiful 
valleys,  often  of  great  length,  such  as  that  of  the  Bukb- 
tarma  (180  miles)  or  that  of  the  Uimon  and  Koksu.  offer 
on  their  fertile  and  well-sheltered  floors  moat  farortble 
conditions  for  agriculture.   Several  lakes  are  met  with. 


eys  of  the  upper  Bukhtarnia  and  Tchuya,  and  a  10me,  like  the  Juvlu-kul  and  Kendykty-kul  on  the  small 
very  gentle  slope  towards  the  southeast,  and  its  south-  alpine  plateaus,  at  heights  where  only  the  dwarf  birrh 
eastern  hillfoots  are  on  the  level  of  the  plateau  of  i  grows  and  the  polar  marmot  takes  up  its  abode,  while  two 
Khobdo  (from  4500  to  5000  feet).    A  broad  alpine  othc™.  Koty  vanskoye  andTeletskoye,  respectively 

region  spreads  to  the  northwest  of  the  border-ridge,  !««o»nd  i8ro  feet  above  the  sea.  from  their  position  amidst 
but  in  the  imperfect  state  of  our  knowledge  it  is 
difficult  to  discriminate  the  real  directions  of  its  chains. 
Nevertheless,  another  lofty  chain,  containing  the  snow- 
clad Alps  of  the  Katun  (Katunskiye  Byetkij  and  those 
of  the  fchuya.  and  running  also  from  southwest  to 
northeast,  parallel  to  the  Sailughem  border-ridge,  can 
be  distinguished  in  the  labyrinth  of  confusedly'  scat- 
tered mountains  seen  on  our  present  maps.  It  is  one  of 
the  most  picturesque  chains  of  the  region,  and  contains 
the  Byelukha  peak,  estimated  at  11,000  feet,  and  the 
Alas-tu,  of  nearly  the  same  height.  It  is  pierced, 
however,  by  so  many  rivers,  which  rise  on  the  north- 
west edge  of  the  plateau,  and  find  their  way  to  the 
lowlands  by  a  series  of  gorges,  that  its  continuity  could 
be  easily  overlooked.  Farther  to  the  northeast  it  joins, 
in  the  opinion  of  the  present  writer,  the  high  chain  on 
the  left  bank  of  the  Kemtchik,  which  is  continued  by 
the  picturesque  Alps  on  the  northern  bank  of  the  Us. 
A  third  system  of  mountain  chains,  also  parallel  to  the 
above,  can  be  distinguished  in  the  succession  of  the 
Tercktinsk  Mountains,  those  which  arc  pierced  by  the 
Tchulyshman  and  those  which  follow  the  right  bank  of 
the  Abakan ;  while  traces  of  a  fourth  plication  of  the 
rocks  may  be  discovered  in  the  Tigeritsk  Mountains, 
those  pierced  by  the  Biya  below  Lake  Teletskoye,  and 
the  Kuznetskiy  Aiatau,  on  the  left  bank  of  the  Abakan. 
A  number  of  smaller,  much  lower,  and  shorter  chains 
faintly  appear  as  outer  walls  of  this  extensive  alpine 
As  for  the  Great  Altai,  or  Altain-Nauru,  our 


The  Altai  flora  is  very  rich.  Although  the  Eu«t 
flora  (including  the  beech)  which  clothed  the  Altai  at  a 
recent  period  has  disappeared,  and  the  Siberian  flora  in- 
vades its  hillfoots  from  the  northwest,  while  the  steppe 
flora  is  advancing  from  the  south,  still  In  a  aone  ranrinjj 
from  1000  to  6000  feet  above  the  sea  the  botanist  has  to 
admire  a  flora  rich  in  bright  flowers,  tall  grasses,  and 
shrubs,  several  of  which  are  now  common  ornamental 
planta  in  European  gardens;  and  the  zoologist  discovers  in 
the  Altai  the  meeting-place  of  the  northern  fauna  (includ- 
ing the  reindeer)  with  that  of  the  high  Central-Asian 
plateaa  (including  the  tiger  and  the  two-humped  camel  of 
Bactriaua). 


region. 


knowledge  of  which  has  been  greatly  increased  by  the 
recent  explorations  of  M.  Potanin,'  it  may  be  regarded 
as  a  southwestern  border-ridge  of  the  Khobdo  plateau, 
with  its  steep  slope  facing  towards  the  wide  Dzungarian 
depression,  or  rather  to  the  broad  trench  of  the  tllun- 
Its  direction  is  nearly  at  right  angles  to  the 


abo- 


A  strip  of  elevated  plains  or  grassy  steppes,  also 
about  200  miles  in  breadth,  girdles  the  alpine  region 
upon  the  northwest  It*  outer  border  can  be  roughly 
indicated  by  a  line  running  northeast  from  Lake  Gor- 
koye  to  Tomsk.  They  have  an  average  altitude  of 
from  700  to  1000  feet  above  the  sea,  and  are  covered 
with  a  luxuriant  grass  vegetation  ;  the  conditions  for 
agriculture  are  excellent,  and  Russian  villages  are 
rapidly  springing  up.  The  southwest  portion  ii 
known  as  the  Kumandinsk  steppe.  An  innumerable 
succession  of  small  lakes— rivers  in  the  process  of  for- 
mation—cover this  steppe,  where  we  have  a  system  of 
parallel  undulations,  resulting  in  tributaries  of  the  0b. 
all  flowing  northeastward  with  remarkable  regularity. 

Beyond  the  high  plains,  that  is,  all  over  north- 
western Tomsk,  are  the  lowlands,  which  may  be  sub- 
divided into  two  portions,— The  Baraba  steppe  in  the 
southwest  (see  Tobolsk),  and  the  marshy  region  of 
the  Ob  (the  Vasyugan  and  Narym  regions).  The 
latter  is  one  boundless  marsh,  a  few  settlements  of 
native  hunters  occurring  only  along  the  rivers.  The 
interior  is  for  the  most  part  inaccessible  alike  to  boats 


ve,  running  from  northwest  to  southeast,  like  the  i  »nd  ^  human  feet    LoW  m^  or  rather  8WeiHn^  m 


Tarbagatai  Mountains  (see  Turkestan),  and  it  is  con 
tinued  farther  to  the  southeast  by  the  Irdyn-ula  and 
Artsa  bogdo  Mountains,  which  separate  the  eastern 
Gobi  from  the  Tarim  depression.  It  is  most  probable 
that  upheavals,  having  the  same  northwestern  direc- 
tion (which,  according  to  M.  Mushketoff.  are  in  Central 
Asia  more  recent  than  the  northeastern  ones),  have  to 
a  certain  extent  modified  the  old  northeastern  chains 
of  the  Altai,  and  complicated  the  chains  of  its  alpine 
region.  If  so,  the  structure  of  the  Altai  woulu  be 
very'  similar  to  that  of  the  Turkestan  mountains.  A 
chain  having  a  northwestern  direction — the  Salair 
Mountains — shoots  off  from  the  main  ranges  of  the 
Altai,  between  the  Tom  and  the  Tchumysh;  it  is 
about  170  miles  in  length,  with  a  width  of  nearly  60 


oj  S,  W.  Mongolia,  St.  Petersburg,  1883  (Russian). 


tersect  it,  but  even  the  highest  points,  barely  200  or 
300  feet  above  the  sea,  are  covered  with  marshy 
forests.  The  forests  themselves  grow  on  marshy 
ground'  but  where  the  trees  disappear  one  sees  for 
hundreds  of  miles  nothing  but  green  flowery  carpers, 
which,  when  trodden  on,  treacherously  yield  under  the 
unwary  traveller.  Similar  in  character  must  have  been 
the  marshes  in  which  the  Siberian  mammoths  and 
rhinoceroses  of  the  Quaternary  epoch  found  their 
graves.  Only  the  light  and  broad-hoofed  reindeer, 
but  not  the  elk,  can  cross  them.  This  inhospitable 
region  is  inhabited  only  by  Ostiaks,  who  have  been 
driven  into  it  by  stress  of  circumstances,  and  support 
themselves  partly  by  fishing  and  partly  by  F 


*  Kropotklne,  "  Oroarraphtcal  Sketch  of  the  District*  of  Mfn» 
alnak  and  Krasnoyarsk.  In  Men.  Kuu.  Qecgr.  Soc  .  vol.  v..  1 871. 
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The  Sailughem  ridge,  and  the  high  Khobdo  plateau  as 
wMl,  consist!  of  granites,  syenites,  porphyries  covered  only 
with  the  oldest  metamorphic  slates  belonging  to  the  Archaic 
formation  (Huronian  ana  Lauren  tian).  The  structure  of  the 
outer  chain!  of  the  Altai  ia  more  complicated.  Their  back- 
koM  it  »lso  composed  of  granites,  porphyries,  and  porphyritea 
«Tered  with  meUmorphic  slat«s  which  arc  intersected  by 
layers  of  crystalline  limestones,  breccias,  and  veins  of  jade.1 
Otolites,  diabases,  augitic  porphyries,  and  hypersth unites 
also appear,  but  they  are  of  a  more  recent  origin.  Silurian 
•Ur-sUtes  are  widely  spread  in  the  southern  Altai.  Devo- 
nian slates  and  limestones  are  also  developed  in  the  southern 
Altai,  and  the  metalliferous  deposits  of  Zmeinogorsk,  Pe- 
uuvsk,  Eiddersk,  etc.,  beloug  to  that  age.  Carboniferous 
dotomitie  limestones  and  slates  are  widely  spread  both  in 
the  southern  and  northern  Altai.  After  the  Carboniferoua 
epoch  the  southern  Altai  was  not  again  submerged,  while 
the  northern  Altai  was  covered  by  the  Jurassic  sea,  and  has 

copious  fossil  flora  and 
the 
tains, 
and  in  many 

of  immense  former  glaciers  ;  in  fact,  the 
wh..le  of  the  Sailughem  ridge  must  at  one  timo  have  been 
clothed  with  an  ice-cap.' 

The  southern  Altai  is  rich  in  silver,  copper,  lead,  and 
line;  while  in  the  Amtau  are  concealed  (to  chief  auriferous 
alluvial  (or  diluvial)  deposit*,  iron-ores,  and  coal-seams. 
The  mineral  wealth  of  the  Altai  is  really  immense,  but 

already  known  are  worked. 
)  ft  of  silver,  13.100  cwts.  of 
240,000  cwts.  of  coal,  330,000 
rwu.  of  salt,  and  30,000  cwts.  of  bitter  salt  were  obtained. 
h  the  same  year  only  3000  cwts.  of  iron  were  manufactured, 
and  that  metal  is  still  imported  from  the  Urals.  The  jade, 
beautiful  porphyries,  and  the  like  of  the  district,  which  are 
til  into  works  of  art  at  the  crown  works  of  Kotyvaft,  are 
•all  known  through  the  urns  and  vases  shown  at  the  St. 
Petersburg  Hermitage.  The  mineral  waters  of  the  Altai 
art  of  high  quality. 

Tomsk  is  watered  mainly  by  the  Ob  and  its  tributaries, 
roly  its  southeast  corner  draining  into  the  Abakau,  a  tribu- 


tliick  Jurassic  deposits  containing  a  copi 
r.cn  beds  of  coal.  Basaltic  eruptions, 
Jurassic  period,  have  been  found  in  the 
Tb.ck  diluvial  < 


only  a  very  few  of  the  mines  i 
In  1*1  4030  lb  of  gold,  14,820 
irsd,  6730  cwts.  of  copper,  24 


tart  of  the  Yenisei.  The  Ob,  formed  by  the  union  of  the 
Biya  and  Katufi,  has  within  the  government  a  course  of 


than  800  miles,  and  is  navigated  as  far  as  Barnaul  and 
Biysk.  Its  tributaries,  the  Tom  (450  miles),  the  Vasyugan 
530  miles),  the  Ket  (230  miles),  and  the  Tym  (200  miles), 
sre  all  navigable.  The  Tchutym  and  the  Tchum vsh  are 
slso  great  rivers.  Of  tributaries  of  the  Irtish,  the  Bukh- 
unna,  the  Om,  (he  Uba,  and  the  Tara  are  worthy  of  notice. 
As  many  as  1500  lakes  have  been  counted  on  the  maps,  but 
this  number  is  exceeded  by  the  reality.  Some  of  them  are 
alpine;  others  dot  the  steppes  or  the  marshy  tracts.  Lake 
Tchany,  notwithstanding  its  rapid  desiccation,  still  covers 
1&>  square  miles.  Many  brackish  lakes,  Kutundinsk, 
Kutchuk,  etc.,  attain  a  great  site,  and  some  small  salt  lakes 
yield  about  100,000  cwts.  of  salt. 

The  climate  is  very  severe,  and  has,  moreover,  the  disad- 
vantage of  being  very  wet  in  the  northwest.  The  average 
yearly  temperatures  at  Tomsk,  Kainsk,  and  Barnaul  are 
»2°,310,  and  32.7°  (January,  4°,  —  6\2°,  and  3.7°;  July, 
Kj9,  68JS°,  and  62.2s).  The  Altai  steppes,  enjoying  a 
much  drier  climate  than  the  lowlands,  are  covered  with  a 
beautiful  vegetation,  and  in  the  sheltered  valleys  corn  is 
grown  at  heights  of  3400  and  4250  feet. 

The  population,  which  is  rapidly  increasing,  in  1882 
reached  1,134,750.  The  Russians  are  in  a  large  majority, 
the  indigenous  inhabitants  numbering  in  1879  only  63,600, 
or  6.6  per  cent,  of  the  aggregate  population.  They  include 
23.600  Altaian  Tartars,  5730  Teleutes,  17,020  Mountain 
Kalmucks  (see  Tartars),  10,000  Tomsk  Tartan,  2920 
>imoyedea,  and  4210  Ostiaks.  The  prevailing  religion  is 
1 'reek-Orthodox,  but  there  are  also  some  50,000  Noncon- 
formists, 7320  Catholics,  2600  Jews,  10,700  Mohammedans, 
and  about  28,000  pagans. 

Agriculture  is  the  prevailing  occupation.  It  is  most 
productive  on  the  elevated  plains  of  Tomsk,  Mariinsk, 
Barnaul,  Kuznetsk,  and  Biysk.  Cattle-breeding  is  much 
developed,  especially  in  the  Kuhindinsk  steppe;  and  bee- 
keeping is  an  important  source  of  wealth.  Fishing  and 
bunting  are  extensively  carried  on  in  the  forest  region. 
Mining  occupies  several  thousands  of  men  in  the  Altai. 
Manufactures  are  insignificant,  the  aggregate  production 
—chiefly  from  distilleries  and  tanneries — hardly  amounting 
to  £250,000  ($1,215,000].  Trade  is  actively  carried  on  at 
Tomsk  and  Barnaul,  which  are  two  great  centres  for  the 
eiport  and  import  trade  of  8iberia  with  Bussia.  The 


1  Prof.M 


In  Pittvrfque  Ruuia,  vol.  xi. 

qf  ti.  H».  JtonfoMo,  vol.  Hi.  pp.  6,  9  so. 


•  /cuasta,  vol.  xi 


Biysk  merchants  carry  on  exchange  trade  with  Mongolia 
and  China.  There  are  eight  gymnasia  (696  boys  and  569 
girls  in  1883)  and  225  primary  schools  (5680  boys,  1730  girls). 
The  government  is  divided  into  six  districts,  the  chief  towm 
of  which  (with  population!  in  1884)  are  Tomsk  (31,380), 
Barnaul  (17,180),  Biysk  (18,960),  Kainsk  (4050),  Kuznetek 
(7310),  and  Mariinsk  (13,090).  Narym  (1600)  also  hss 
municipal  institutions;  it  Is  the  centre  for  the  administra- 
tion of  the  wide  Narym  region.  Of  the  above  towns  only 
Tomsk  and  Barnaul  have  the  aspect  of  European  towns. 
Barnaul,  capital  of  the  mining  district  of  the  Altai,  which 
belougs  to  the  "  Cabinet  of  the  Emperor,"  is  a  wealthy  city, 
with  a  mining  school  and  laboratory,  a  botanic  garden,  a 
museum  of  min  in  g  and  natural  b  istory ,  and  a  mete< 
observatory.  Kolyvafi,  with  a  stone-cutting  mar 
has  12,250  inhabitants.  Several  mining  villages  are  more 
important  than  the  district  towns :  Zyryanovsk  (silver- 
mine  j  4500  inhabitants),  Riddersk,  Zmeinogorsk  (6160), 
Surunak  (5400),  and  Salairsk  (3500).*  (p.  a.  K.) 

TOMSK,  capital  of  the  above  government,  is  situated 
on  the  Tom  at  its  confluence  with  the  Lshaika,  27 
miles  above  its  junction  with  the  Ob,  and  2377  miles 
from  Moscow.  It  is  one  of  the  chief  cities  of  Siberia, 
second  only  to  Irkutsk  in  population  and  trade  im- 
portance. The  great  Siberian  highway  from  Tyumen" 
to  Irkutsk  passes  through  Tomsk,  and  it  is  the  ter- 
minus of  the  navigation  by  steamer  from  the  Urals  to 
Siberia.  It  has,  moreover,  communication  by  steamer 
with  Barnaul  and  Biysk  in  the  Altai.  The  position 
of  Tomsk  determines  its  character,  which  is  not  that 
of  an  administrative  centre,  like  so  many  Russian 
cities,  but  that  of  an  entrep6t  of  wares,  with  many 
storehouses  and  wholesale  shops.  Before  1824  it  was 
a  mere  village ;  but  after  the  discovery  of  gold  in  the 
district  it  grew  rapidly  ;  and,  although  the  immense 
wealth  that  accumulated  suddenly  in  the  hands  of  a 
few  proprietors  of  gold  diggings  was  as  rapidly  squan- 
dered, it  continued  to  maintain  its  importance,  owing 
to  the  navigation  on  the  Irtish  and  the  Ob,  which 
meanwhile  had  grown  up.  It  is  built  on  two  terraces 
on  the  high  right  bank  of  the  Tom,  and  is  divided  into 
two  parts  by  the  Ushaika.  The  streets  are  rather 
narrow  and  steep ;  many  houses  of  the  richer  mer- 
chants are  of  stone,  but  rather  heavy  in  appearance, 
and  altogether  the  aspect  of  the  streets  is  not  attrac- 
tive. The  best  building  is  that  of  the  future  univer- 
sity, which  is  a  spacious  and  elegant  structure,  with 
ample  accommodation  for  library,  museums,  and  clin- 
ical hospitals.  The  Government  has  not  as  yet  given 
permission  to  inaugurate  the  building.  A  large 
cathedral,  begun  some  five-and-twenty  years  ago  by 
proprietors  of  gold  diggings,  collapsed  after  considerable 
progress  had  been  made.  The  industries  are  almost 
entirely  confined  to  tanning  and  the  manufacture  of 
carriages.  The  trade  is  ot  great  importance,  Tomsk 
being  not  only  a  centre  for  traffic  in  local  produce,  in 
which  sledges  (50,000  every  year)  and  cars  are  p 
inent  items,  but  also  for  the  trade  of  Siberia 
Russia.    The  population  in  1884  was  31,380. 

TONGA.   See  Friendly  Islands. 

TONG-KING,  Tuno-Kino,  Tonqcin,  or,  as  it  is 
called  by  the  Annamese,  Dono-kino,  con- 
sists of  that  portion  of  Annam  between  XIjSpf 
18°  N.  Int.  and  the  frontiers  of  the  Chinese 
provinces  of  Kwang-se  and  Yun-nan,  with  an  area  of 
60,000  square  miles.    On  the  W.  it  is  bounded  by  the 
Tran-ninh  range,  which  forms  the  limit  of  the  Lao 
states,  and  on  the  E.  by  the  sea.    In  shape  it  resem- 
bles, roughly  speaking,  an  isosceles  triangle,  having 
its  apex  at  us  juncture  with  Annam  and  its  base  along 
the  Chinese  boundary.    The  name  Tong-king,  "  the 
eastern  capital,"  was  originally  applied  to  Hanoi,  but 
was  eventually  adopted  as  that  of  the  whole  country. 
It  is  the  same  worn  as  Tokjo  (q.v.). 

GeographicallyTong-king  is  divided  into  three  well- 
defined  areas.  First,  there  is  the  delta  of  the  Song- 
koi  ("Red  river")  and  its  affluents,  which,  beginning 
at  Sontay,  widens  out  into  the  low  lands  which  con- 
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stitute  the  moat  fertile  district  in  Tong-king,  and 
within  which  are  Bituated  the  principal  cities  of  the 
country.  Here  is  grown  the  rice  which  constitute*  39 
per  cent,  of  the  total  exports  from  Tong-king,  and 
which  is  reckoned  in  the  Hong-Kong  market  to  be 
equal  in  quality  to  the  rice  from  Siam  and  superior  to 
that  from  Cochin-China.  During  the  rainy  season 
this  part  of  the  country,  with  the  exception  of  the 
embankments,  is  under  water,  but  notwithstanding 
this  the  climate  is  fairly  healthy,  and  the  prevalence 
of  fever  and  dysentery  is  not  so  great  as  might  be  ex- 
pected. From  the  delta  northward  and  westward  rise 
plateau  districts,  while  westward  of  103°  £.  long,  there 
stretches  a  forest  region  about  which  very  Tittle  is 
known,  but  which  is  said  by  the  natives  to  be  in- 
habited only  by  savages  and  wild  beasts. 

Politically  the  country  is  divided  into  sixteen  prov- 
inces, of  which  the  following  seven  are  in  the  delta 
mentioned :  Bac-ninh,  Sontay.  Hanoi,  Hai-Dzuong, 
Hung-yen,  Nam-Dinh,  and  Ninh-Binh.  Five  provinces 
constitute  the  upland  districts,  viz.,  Cao-Bann,  Lang- 
son,  Thai-Nguyen,  Tuyen-Kwan,  and  Kwang-yen ; 
while  the  forests  form  the  province  of  Hung-hoa. 
The  main  geographical  feature  in  the  country  is  the 
Song-koi,  which,  taking  its  rise  near  Tali  Fu,  in  Yun- 
nan, enters  Tong-king  at  Lao-kai  ('  'the  Lao  boundary' ' ), 
and  flows  thence  in  a  southeasterly  direction  to  the 
Gulf  of  Tong-king.  It  was  this  river  which  mainly  in 
the  first  instance  attracted  the  French  to  Tong-king,  as 
it  was  believed  by  the  explorers  that,  forming  the 
shortest  route  by  water  to  the  rich  province  of  xun- 
nan,  it  would  prove  also  to  be  the  most  convenient  and 
expeditious  means  of  transporting  the  tin,  copper, 
silver,  and  gold  which  are  known  to  abound  there. 
This  belief  has,  however,  proved  fallacious.  The 
upper  course  of  the  stream  is  constantly  impeded  by 
rapids,  the  lowest  being  about  30  miles  above  Hung- 
hoa.  Beyond  this  point  navigation  is  impracticable 
during  the  dry  season,  and  at  all  other  time*  of  the 
year  goods  have  to  be  there  transferred  into  flat-bot- 
tom ed  boats  built  for  the  purpose.  Within  the  limits 
of  Van  nan  the  navigation  is  still  more  difficult. 
Near  Sontay  the  Song-koi  receives  the  waters  of  the 
Black  river,  the  Clear  river,  and  other  streams,  and 
from  that  point  divides  into  a  network  of  waterways 
which  empty  themselves  by  countless  outlets  into  the 
sea. 

Hanoi,  she  capital,  is  a  fine  city,  and  stands  on  the 
right  bank  of  the  Song-koi.  at  a  distance  of  80  miles 
from  the  sea.  The  commercial  town  extends  along 
the  water  face  for  a  distance  of  a  mile  and  a  half, 
while  behind  it  stands  the  citadel,  which  encloses 
within  its  walls  the  palace,  the  treasury,  the  court  of 
justice,  the  royal  pagoda,  the  prison,  the  barracks, 
public  offices,  and  official  residences.  Embroidery 
and  mother-of-pearl  work  are  the  principal  industries 
of  Hanoi,  which  never  has  been  and  probably  never 
will  be  a  great  commercial  centre.  But,  notwith- 
standing this,  the  population  is  said  Formerly  to  have 
numbered  150,000,  a  number  which  has  of  late  years 
probably  been  reduced  by  at  least  one-third. 

Next  in  importance  to  Hanoi  is  Nam-Dinh,  on  one 
of  the  lower  branches  of  the  Song-koi.  It  is  the 
centre  of  an  extremely  rich  silk  and  rice  district,  and 
was  before  the  war  a  great  resort  of  Chinese  mer- 
chants. But  the  chief  place  of  trade  is  Hai-phong, 
on  the  Song-tam-bac  Canal,  14  miles  from  the  sea. 
This  is  the  port  of  Tong-king,  and  its  t  rade  represents 
the  foreign  commerce  of  the  country.  In  1880,  the 
last  year  of  anything  like  normal  trade,  goods  were 
imported  to  the  value  of  5,467,315  francs  [$1,055,- 
191.80],  and  the  exports  amounted  to  7,507.528  francs 
[$1,448,952.90],  Of  the  imports  34  per  cent  con- 
sisted of  English  cotton  goods  and  yarn.  21  per  cent 
of  opium.  11  per  cent  of  Chinese  medicines,  9  per 
eent  of  Chinese  water-pipe  tobacco,  5  per  cent  of  tea, 
and  20  per  cent,  of  miscellaneous  goods.  From  97  to 
98  per  cent  of  these  goods  came  from  Hong-Kong. 


Saigon  furnished  about  f  per  cent,  an 
than  2  per  cent,  represented  the  trade  from  An  nam 
and  elsewhere.  The  exports  were  in  the  following 
proportions :  rice,  39  per  cent  .  raw  silk  aad  silk 
piece  goods,  21 ;  tin,  16;  lacquer  oil,  6  ;  and  miscel- 
laneous goods,  18.  Of  these  79  per  cent,  were  shipped 
to  Hong-Kong,  16  per  cent  went  to  Saigon,  ana  the 
remaining  5  per  cent  were  distributed  among  the 
coast  ports. 

The  mineral  wealth  of  the  country  is  doubtless  con- 
siderable, though  so  little  has  been  done  in  the  direction 
of  working  it  that  it  is  impossible  to  form  anv  idea 
of  its  richness.  According  to  Major-General  Mesny, 
there  are  flourishing  gold-fields  in  seventeen  district*, 
while  silver  and  copper  mining  occupies  a  great  deal 
of  native  and  Chinese  labor.  Only  very  small  quan- 
tities of  these  minerals,  however,  arc  produced  in 
evidence. 

The  population  of  Tong-king  is  estimated  at  about 
12,000,000,  and  consists  of  Tong-kingcse,  Chinese, 
and  an  admixture  of  I<ao  from  beyond  the  western 
frontier.  The  Tong-kingese  belong  to  the  Indo- 
Chinese  stock.  They  are  taller  and  a  finer  people 
than  the  Annamese,  and  they  are  more  frivolous  and 
excitable  than  their  northern  neighbors,  the  Chinese. 
Their  intelligence  is,  generally  speaking,  of  a  very 
low  order;  they  arc  duly  in  their  habits;  and  their 
natural  timidity  serves  to  make  them  deceitful  A« 
traders  they  show  little  enterprise,  and  are  quii? 
unable  to  compete  with  the  Chinese,  into  whose  han<i- 
the  commerce  had,  before  the  arrival  of  the  French, 
entirely  fallen.  Their  spoken  language  is  allied  to  the 
Cambodian,  while  Chinese  forms  the  medium  of 
literary  communication. 

The  Chinese  records  carry  the  history  of  Tong-king  as 
far  hock  as  the  22d  century  B.C.,  but  as  the  data  are  neither 
well  authenticated  nor  particularly  interesting,  we  nets 
not  dwell  upon  them.  There  is,  however,  one  mention  of 
Tong-king,  or  Yueh,  aa  it  was  then  called,  in  the  12th  cen- 
tury h.c..  which  acquires  importance  from  the  fact  that 
ambassadors  from  that  country  are  aaid  to  have  arrived  it 
the  Chinese  court,  bringing  with  them  "  south-pointing, 
chariots."  These  are  supposed  by  some  to  have  been  mari- 
ner's compasses,  bnt  it  is  difficult  to  pronounce  any  opinion 
on  a  statement  so  obscure.  During  the  reign  of  Che 
Hwang-te  (218  B.C.),  the  emperor  who  made  himself  uubom 
by  building  the  Great  Wall  of  China  and  burning  the 
books,  a  Chinese  army  invaded  Tong-king  and  captured 
the  town  of  Luliang,  possibly  the  modern  Hanoi.  The 
occupation,  however,  was  only  temporary,  aad  it  was  not 
until  the  rise  to  power  of  the  Han  dynasty  that  any  lerioai 
attempt  was  made  to  subjugate  the  country.  At  that  time 
a  Chinese  general  Chaou  To,  who  had  established  a  prin- 
cipality consisting  of  the  two  modern  provinces  of  Kwang- 
tung  and  Kwang-ae.  with  his  capital  at  Canton,  invaded 
Tong-king,  but  waa  dafeatod  and  driven  out  of  the  country 
by  the  ruler,  An-yang,  whose  victories  were  achieved 
mainly  by  the  help  of  a  foreign  "  divine  mechanic.''  Tha 
man,  whoever  he  may  have  been,  seems  to  have  been 
thrown  aaide  after  serving  his  immediate  purpose;  and, 
having  thus  deprived  himself  of  his  right  hand,  An-yang 
fell  att  easy  victim  when  attacked  by  a  second  army  test 
bv  Chaou  T*o.  On  the  subjugation  of  the  empire  hy  the 
Han  sovereign,  Chaou  TVs  principality  was  absorbed  with 
the  rest,  and  in  116  B.c.  Tong-king  became  a  dependency 
of  China. 

But  this  connection  brought  no  peace  to  the  country,  and 
for  centuries  rebellion  followed  on  rebellion.  A  particular 
uprising  in  the  1st  century  is  noticeable  from  two  iirtei*. 
Cheng-Tseh  and  Cheng  Urh.  leading  the  rebel  forces  again* 
the  Chinese  garrisons,  with  such  success  that  the  celebrated 
Ma  Yuen  had  to  be  sent  against  the  malcontents.  After  an 
arduous  campaign  Ma  dispersed  the  rebels  and  captured  and 
executed  the  two  sisters,  thus  putting  an  end  to  tbe  rebellion. 
The  next  fourteen  centuries  furnish  a  perpetual  record  of 
wars  and  rumors  of  wars,  the  disconnected  narrative  «f 
which  is  generally  uninteresting  and  sometimes  unintel- 
ligible. In  1437  Li  I»i  acquired  the  throae,  as  so  many  m 
his  predecessors  had  done,  by  violent  means,  but,  unlike 
thena,  he  established  some  degree  of  peace  and  order  in  the 
i  land.  In  the  following  century,  however,  the  spirit  of  revolt 
broke  out.  and  one  of  hi*  successors  owed  the  maintenance 
of  his  throne  to  the  skill  of  his  general  Ngnyen  Pro.  <■ 
I  whom  the  title  of  hereditary  viceroy  was  consequently 
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Minority  in  the  district  under  his  control  m 
separated  Tong-king  from  Annam,  holding  the 
h»  ova  sway  and  leaving  the  southern  portioi 
muutry  to  the  ro* /aiseaai.  In  this  disunited  condition  the 
two  coun  trie*  remained  during  the  17th  century  and  part 
of  the  18th,  till  a  successor  of  Nguyen  invaded  Annam. 
captured  the  imperial  city  of  Hue,  and  dethroned  the  king, 
01*  Lone,  who  fled  to  Siam.  The  Siamese  sovereign  enter- 
tained the  fugitive  with  hospitality,  but  declined  to  help 
him  to  recover  hla  throne.  It  happened,  however,  that  at 
this  time  11767)  the  Jesuit  establishment  of  Bangkok  waa 
presided  over  by  Bishop  Pigneaux  de  Betaine,  who  thought 
be  taw  in  the  political  condition  of  Annam  a  means  of 
establishing  the  power  of  France  in  the  eastern  portion  of 
Indo-China.  With  thia  object  he  proposed  to  Qia  Long  that 
be  thoald  accompany  him  to  Paria  to  enlist  the  aid  of  Louis 
XVI.  for  the  recovery  of  hia  throne.  This  the  king  de- 
clined to  do,  but  as  a  compromise  he  sent  his  eldest  son.  The  j 
young  prince  was  cordially  received  by  Louis,  before  whom 
the  bishop  laid  the  following  reasons  for  the  interference 
of  Fiance  ou  behalf  of  Oia  Long :  "  The  balance  of  political 
power  in  India  appears  at  the  present  moment  to  be  largely 
in  favor  of  the  English,  and  one  may  be  justified  in  look- 
ing upon  it  as  a  matter  of  no  little  difficulty  to  restore  the 
equilibrium.  In  my  opinion  the  establishment  of  a  French 
colony  in  Cochin -China  will  be  the  surest  and  most  effica- 
cious means  to  the  end.  .  .  .  The  most  certain  way  of 
damaging  the  English  in  India  ia  to  ruin,  or  at  any  rate  to 
weaken,  her  commerce  in  time  of  peace.  Being  situated 
nearer  to  China,  we  should  undoubtedly  absorb  much  of 
her  trade.  ...  In  time  of  war  it  would  be  still  more  easy 
to  stop  all  commerce  between  China  and  any  hostile  nation. 
.  .  .  From  such  a  coign  of  vantage  it  would  be  easy  to 
interfere  with  the  designs  which  the  English  evidently 
bare  of  extending  their  frontier  more  to  the  east." 

The  embassy  resulted  in  a  treaty  with  Oia  Long,  by 
which  the  French  king  engaged  to  restore  that  monarch  to 
bis  throne  on  condition  that  he  accepted  the  virtual  pro- 
tectorship of  France  over  Annam.  But  even  before  the 
steps  towards  the  fulfilment  of  this  contract  could  be 
out,  the  political  uprising  which  finally  brought 
to  the  scaffold  made  all  interference  in 
In 

s  a  sum 
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oy  so  recruited,  he 
in  Annam.  The  Annamese  resistance  was  of  the 
the  usurper's  power  waa  broken  at  the  first 
encounter,  and  Oia  Long  ones  again  ascended  his  throne. 
As  s  reward  for  the  services  thus  rendered  to  him,  he 
extended  a  liberal  protection  to  the  Roman  Catholic  mis- 
»ion*ries  and  thoir  converts,  and  engaged  French  officers 
to  fortify  his  towns  and  to  drill  his  troops.  He  soon  found, 
however,  that  hia  new  allies  had  more  ambitious  designs 
than  could  be  satisfied  by  doing  him  service.  He  therefore 
withdrew  his  countenance  from  them,  and  emphasised  his 
displeasure  by  leaving  his  throne  away  from  his  eldest  son, 
who  bad  pleaded  his  cause  in  Paris,  and  by  giving  it  to  hia 
youngest  son.  This  change  of  policy  told,  as  was  natural, 
with  greatest  force  on  the  missionaries  and  their  con- 
cert* in  the  interior  of  the  country.  From  1833  to  1838 
eleven  missionaries  were  put  to  death,  and  thousands,  it  ia 
stid.  of  the  native*  Christians  suffered  martyrdom.  Neither 
change  of  sovereign  nor  varying  circumstances  brought 
asy  relief  to  the  persecuted  Christians,  until  iu  1859  the 
French  Government  determined  to  intervene  on  their  be- 
half. In  that  year  Admiral  Biganlt  de  Oenouilly  took 
Saigon  by  assault,  and  was  attempting  to  open  negotiations 
with  the  king  of  Annam.  when  the  outbreak  of  the  China 
war  compelled  him  to  satisfy  himself  with  holding  the 
captured  town.  So  soon,  however,  as  the  Peking  treaty 
was  signed,  the  French  resumed  active  operations  in  the 
neighborhood  of  Saigon  and  took  possession  of  the  prov- 
inces of  Mitto  and  Bienhoa  in  Cocbin-China.  These  vic- 
tories led  to  the  conclusion  of  a  treaty  with  the  king,  Tu 
Doe,  which,  however,  did  not  prevent  the  French  from 
adding  the  provinces  of  Kinh-luong,  Chandoc,  and  Ha-tien 
to  their  acquired  territory. 

Having  thus  firmly  established  themselves  in  Annam, 
they  began  to  turn  their  attention  to  Tong-king,  attracted 
by  the  reported  richness  of  its  mineral  wealth.  They  fonnd 
a  ready  pretext  for  interfering  in  its  affairs  in  the  disturb- 
ances arising  from  the  invasion  of  its  northern  provinces 
by  the  disbanded  followers  of  the  Tai-ping  rebels.  Acting 
on  the  protectorship  which  they  professed  to  exercise  over 
sll  the  territories  of  Tu  Due,  they  proposed  to  him  that  a 
joint  expedition  composed  of  French  and  Annamese  troops 
"  be  sent  to  quell  the  disturbances.  On  Tu  Due  de- 
:  to  accede,  the  French  admiral  was  on  the  point  of 
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break  of  war  put  an  end  to  the  enterprise.  The  events  of 
1870  forbade  any  advance  in  the  direction  of  Tong-king, 
but  the  return  of  peace  in  Europe  was  once  more  the  signal 
for  the  renewal  of  hostilities  in  the  East.  The  appearance 
of  Gamier"*  work  on  his  expedition  up  the  Mekong  aroused, 
again  an  interest  in  Tong-king,  and  the  reported  wealth  of 
the  country  added  the  powerful  motive  of  self-interest  to 
the  yearnings  of  patriotism.  Already  M.  Dupuis,  a  trader 
who  in  the  pursuit  of  his  calling  had  penetrated  into  Yun- 
nan, and  had  thus  discovered  that  the  higher  waters  of  the 
Song-koi  were  navigable,  had  visited  Hanoi  with  a  small 
force  of  desperadoes,  and  wan  attempting  to  negotiate  for 
the  passage  up  the  river  of  himself  and  a  cargo  of  military 
stores  for  the  Chinese  authorities  in  Yun-nan.  Meanwhile 
Captain  Senez  appeared  from  Saigon,  having  received  in- 
structions  to  open  the  route  to  French  commerce.  But  to 
neither  the  trader  nor  the  naval  officer  would  the  Toug- 
kingose  lend  a  favorable  ear,  and  in  default  of  official  pur- 
mission  Dupuis  determined  to  force  his  way  up  the  river. 
This  he  succeeded  in  doing,  but  arrived  too  late,  for  he 
found  the  rebellion  crushed  and  the  stores  no  longer  wanted. 

On  his  return  to  Hanoi,  Dupuis  found  that  the  opposition 
of  the  authorities  bad  gathered  strength  during  his  absence. 
His  arrival  served  to  restore  the  position  of  the  French,  and, 
not  wishing  to  make  an  open  attack  upon  them,  the  Tong- 
kingese  general  wrote  to  the  king,  begging  him  to  induce 
the  governor  of  Saigon  to  remove  the  intruder.  An  order 
was  thereupon  issued  calling  upon  Dupuis  to  leave  the 
country.  This  he  declined  to  do,  aud,  after  some  negotia- 
tions, Garnier  with  a  detachment  was  sent  to  Hanoi  to  do 
the  best  he  could  in  the  difficult  circumstances.  Garnier 
threw  himself  heart  and  soul  into  Dupuis's  projects,  and, 
when  the  Tong-kingese  sutborities  refused  to  treat  with 
bim  except  on  thesubject  of  Dupuis's  expulsion,  he  attacked 
the  citadel  on  November  20,  1873,  and  carried  it  by  assault. 
Having  thus  secured  hla  position,  he  sent  to  Saigon  for 
reinforcements,  and  meanwhile  sent  small  detachments 
against  the  five  other  important  fortresses  in  the  delta 
(Hung-yen,  Phu-ly,  Hai-Dzuong,  Ninh-Binb,  and,  Nam- 
Dinh),  and  captured  them  all.  The  Tong-kingese  now 
called  in  the  help  of  Liu  Yuug-fu,  the  leader  of  the  "  Black 
Flags,"  who  at  once  marched  with  a  large  force  to  the  scene 
of  action.  Within  a  few  days  he  recaptured  several  villages 
near  Hanoi,  and  so  threatening  did  his  attitude  appear  that 
Garnier,  who  had  hurried  back  after  capturing  Nam-Dinh. 
made  a  sortie  from  the  citadel.  The  movement  proved  a 
disastrous  one,  and  resulted  in  the  death  of  Garnier  and  of 
his  second  in  command,  Balny  d'Avricourt, 

Meanwhile  the  news  of  Ga ruler's  hostilities  had  alarmed 
the  governor  of  Saigon,  who,  having  no  desire  to  be  plunged 
into  a  war,  sent  Phi  last  re,  an  inspector  of  native  affairs,  to 
offer  apologies  to  the  king  of  Annam.  When,  however,  on 
arriving  in  Tong-king  Philastre  heard  of  Garnler's  death, 
he  took  command  of  the  French  forces,  and  at  once  ordered 
the  evacuation  of  Nam-Dinh,  Ninh-Binb,  and  Hai-Dxuong, 
— a  measure  which,  however  advantageous  it  may  have 
been  to  the  French  at  the  moment,  was  most  disastrous  to 
the  native  Christian  populntion,  the  withdrawal  of  the 
French  being  the  signal  for  a  general  massacre  of  the  con- 
verts. In  pursuance  of  the  same  policy  Philastre  made  a 
convention  with  the  authorities  (February  6,  1874),  by 
which  be  bound  his  countrymen  to  withdraw  from  the 
occupation  of  the  country,  retaining  only  the  right  to  trade 
at  Hanoi  and  Hai-phong,  aud  agreed  to  put  an  end  to  Du- 
puis's aggressive  action.  On  the  15th  of  March  a  treaty 
was  signed  at  Saigon. 

For  a  time  affairs  remained  t'»  statu  quo,  but  in  1882  Le 
Myre  de  Villers,  the  governor  of  Saigon,  sent  Riviere  with 
a  small  force  to  open  up  the  route  to  Yun-nan  by  the  Song- 
koi,  With  a  curious  similarity  the  events  of  Garnier's 
campaign  were  repeated.  Finding  the  authorities  intract- 
able. Riviere  stormed  and  carried  the  citadel  of  Hanoi,  and 
then,  with  very  slight  loss,  he  captured  Nam-Dinh,  Hai- 
Dzuong,  and  other  towns  in  the  delta.  And  once  again 
these  victories  brought  Liu  Yung-fu  and  his  Black  Flags 
into  the  neighborhood  of  Hanoi.  As  Garnier  bad  done,  so 
Riviere  hurried  back  from  Nam-Dinh  on  news  of  the 
threatened  danger.  Like  Garnier  also  beheaded  a  sortie 
against  his  enemies,  and  like  Garnier  he  fell  a  victim  to 
his  own  impetuosity. 

In  the  meantime  the  Anoameac  court  had  been  seeking 
to  enlist  the  help  of  the  Chinese  in  their  contest  with  the 
French.  The  tie  which  bound  the  tributary  nation  to  the 
sovereign  state  had  been  for  many  generations  slackened  or 
drawn  closer  as  circumstances  determined,  but  never  had 
it  been  entirely  dissevered,  and  from  the  Annamese  point 
of  view  this  was  one  of  the  occasions  when  it  was  of  para- 
mount importance  that  it  should  be  acknowledged  and 
acted  upon.  With  much  more  than  usual  regularity,  t 
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fore,  the  king  despatched  presents  and  letters  to  the  court 
of  Peking,  snd  in  1880  he  sent  s  special  embassy,  loaded 
with  nn usually  costly  offerings,  and  with  a  letter  in  which 
his  position  of  s  tributary  was  emphatically  asserted.  Far 

from  ignoring  the  responsibility  thrust  upon  him,  the 
emperor  of  China  ordered  the  publication  of  the  letter  in 
the  Peking  0<uetU.  The  death  of  Riviere  and  the  defeat  of 
his  troops  bad  meanwhile  placed  the  French  in  a  position 
of  extreme  difficulty.  The  outlying  garrisons,  with  the 
exception  of  Nam-Dmh  and  Hai-phong,  were  at  once  with- 
drawn to  Hanoi,  and  that  citadel  wss  made  as  secure  as 
circumstances  permitted.  The  Black  Flags  swarmed  round 
its  walls,  and  the  reinforcements  brought  by 
Courbet  and  General  Bouet  were  insufficient  to  do 
than  keep  them  at  bay.  So  continued  was  the  pressure  on 
the  garrison  that  Bouet  determined  to  make  an  advance 
upon  Sontay  to  relieve  the  blockade.  After  gaining  some 
trifling  successes,  he  attacked  Vong,  a  fortified  village,  but 
he  met  with  such  resistance  that,  after  suffering  consider- 
able loss,  he  was  obliged  to  retreat  to  Hanoi.  In  the  lower 
delta  fortune  sided  with  the  French,  and  almost  without  a 
casualty  Hai-Dzuong  and  Phu-Blnh  fell  into  their  hands. 
These  successes  led  to  an  ultimatum  being  sent  to  the  king 
of  Annam,  in  which  were  demanded  the  fulfil  men t  of  the 
treaty  of  1874  and  the  acceptance  of  the  protectorate  of 
France  over  the  whole  of  Annam,  including  Tong-king. 
This  document  met  with  no  favorable  reception,  ana,  as  at 
this  moment  a  reinforcement  of  7000  men  arrived  from 
France,  Courbet,  determining  to  supersede  diplomacy  by 
arms,  appeared  with  his  fleet  before  Hu6.  He  found  that, 
though  Tu  Due  wss  dead,  his  policy  of  resistance  was  main- 
tained, and  he  therefore  stormed  the  city.  After  a  feeble 
defence  it  was  taken,  and  the  admiral  concluded  a  treaty 
with  the  king  (August  25,  1883),  in  which  the  French  pro- 
tectorate was  fully  recognized,  the  king  further  binding 
himself  to  recall  the  Annamese  troops  serving  in  Tong- 
king,  and  to  construct  a  road  from  Saigon  to  Hanoi. 

Though  this  treaty  was  exacted  from  the  king  nnder 
pressure,  the  French  lost  no  time  in  carrying  out  that  part 
of  it  which  gave  them  the  authority  to  protect  the  country, 
and  on  the  1st  September  Bouet  again  advanced  in  the 
direction  of  Sontay.  But  airain  the  resistance  he  met  with 
compelled  him  to  retreat,  after  capturing  the  fortified  post 
of  Palan.  The  serious  nature  of  the  opposition  experienced 
iu  these  expeditions  induced  the  French  commanders  to 
await  reinforcements  before  again  taking  the  field.  Mean- 
while, on  the  determination  to  attack  Sontay  becoming 
known  in  Paris,  tho  Chinese  ambassador  warned  the  ministry 
that,  since  Chinese  troops  formed  part  of  the  garrison,  he 
should  consider  it  as  tantamount  to  a  declaration  of  war. 
But  his  protest  met  with  no  consideration.  On  the  arrival 
of  reinforcements  an  advance  was  again  made  ;  and  on  the 
16th  December,  after  some  desperate  fighting,  Sontay  fell. 

The  immediate  object  of  the  French  commanders  was  at 
this  time  to  make  themselves  sect 
inflict  such  chastisement  on  the 

allies  as  would  prevent  their  disturbing  the  peace  of  the 
garrisons.  This  could  not  be  attained  so  long  as  Bac-Ninh 
remained  In  the  hands  of  the  enemy.  Generals  Negrier, 
Briere  de  I'Isle,  and  If  illot  accordingly  marched  against 
the  town,  and  began  to  shell  it  But  it  was  already  de- 
serted, and  Millot  entered  the  gates  without  striking  a  blow. 
Thus,  while  one  part  of  the  programme  was  fulfilled  to  the 
letter,  the  other  part,  which  was  to  have  sealed  the  fate  of 
the  garrison,  failed  conspicuously.  In  these  circumstances 
it  was  thought  advisable  to  push  on  along  the  great  north- 
eastern road  to  China;  and  Negrier  advanced  about  30  miles 
towards  Lang-son,  captured  a  village  there,  and  then  re- 
turned to  Bac-Ninh. 

Meanwhile  Briere  de  I'Isle  followed  up  that  portion  of 
the  Bac-Ninh  garrison  which  had  escaped  along  the 
northern  road  in  the  direction  of  Thai-Nguyen.  He  cap- 
tured the  fort  of  Yen-te,  and  marched  on  to  Thai-Nguyen, 
where,  as  on  so  many  occasions,  there  was  a  great  display 
of  martial  ardor  so  long  as  the  French  were  beyond  firing 
distance,  but  the  discharge  of  a  few  shells  completely  dis- 
comfited the  defenders,  who  fled  out  of  the  north  gate  as 
the  French  marched  in  at  the  sooth.  As  Briere  de  I'Isle 
had  positive  orders  not  to  hold  the  town,  he  burnt  some  of 
the  buildings,  and  evacuated  it.  The  Chinese  troops  Im- 
mediately returned,  and  again  were  driven  out  a  month 
later,  only  to  return  again  on  the  withdrawal  of  the  French. 
Once  more,  however,  a  column  was  sent  against  the  city, 
which  on  this  occasion  was  burnt  to  the  ground. 

The  whole  of  the  lower  delta  was  thus  made  secure  in 
the  hands  of  the  French.  Hung-Hoa  (a  town  about  IK 
miles  northeast  of  Sontay)  and  Tuyen-Kwan  (a  fortified 
place  about  40  miles  farther  north)  both  fell  before  the 


in  the  delta,  and  to 


In  the  meantime  M.  Fournier,  the  French  consul  at 
Tientsin,  had  been  negotiating  for  peace,  so  far  as  Chios 
was  concerned,  with  Li  Hung-chang,  and  on  May  17. 1864, 
had  sigued  and  sealed  a  memorandum  by  which  the  Chinese 
plenipotentiary  agreed  that  the  Chinese  troops  should 
evacuate  the  northern  provinces  of  Tong-king  "imwUdiat*. 
ment."  This  expression  was  undeniably  vague,  and  the 
French  general  in  Tong-king,  impatient  of  delay,  in  Job* 
dispatched  Colonel  Dugenne  at  the  head  of  a  strong  fore* 
to  occupy  Lang-son.  The  expedition  was  badly  arranged : 
the  baggage  train  was  far  too  unwieldy ;  and  the  pace  st 
which  the  men  were  made  to  march  was  too  qnick  for  that 
scorching  time  of  the  year.  They  advanced,  however, 
within  25  mUea  of  Lang-son,  when  they  suddenly  came 
upon  a  Chinese  camp.  An  irregular  engagement  com- 
menced, and,  in  the  pitched  battle  which  ensued,  the 
Chinese  broke  the  French  lit 
headlong  flight.  This  1 
the  season  to  a  close. 

During  the  rainy  season  fevers  of  all  kinds  became 
alarmingly  prevalent,  and  the  number  of  deaths  sad  of 
men  invalided  was  very  large.  In  the  meantime,  however, 
an  expedition,  led  by  Colonel  Donnier,  against  the  Chinese 
garrison  at  Chu,  about  10  miles  southeast  from  Lang-kep, 
was  completely  successful ;  and  In  a  battle  fought  near  CU 
the  Chinese  were  defeated,  with  a  loss  of  3000  killed,  the 
French  loss  being  only  20  killed  and  90  wounded.  In  the 
skirmishes  which  followed  the  French  were  generally  vic- 
torious, but  not  to  such  a  degree  as  to  warrant  any  enlargt- 
ment  of  the  campaign. 

The  arrival  in  January,  1885,  of  10,000  men  having 
brought  up  the  force  under  Briere  de  I'Isle  to  40,000  he 
ordered  an  advance  towards  Lang-son.  The  difficulties  of 
transport  greatly  impeded  his  movements,  still  the  expedi- 
tion was  successful.  On  the  6th  February  three  forts  st 
Dong-Song,  with  large  supplies)  of  stores  and  ammunition, 
fell  into  the  hands  of  the  French.  Three  days'  hesvy 
fighting  made  them  masters  of  a  defile  on  the  road,  and  oo 
the  13th  Lang-son  was  taken,  the  garrison  having  evacuated 
the  town  just  before  the  entrance  of  the  conquerors.  With 
his  usual  energy  Negrier  pressed  on  in  pursuit  to  Ki-bea, 
and  even  captured  the  frontier  town  of  Cua-ai.  But  Briere 
de  I'Isle  had  now  to  hurry  back  to  the  relief  of  Tuyen- 
Kwan,  which  had  been  attacked  by  a  Chinese  force,  and 
Negrier  was  left  in  command  at  Lang-son.  The  withdrawal 
of  Briere  de  l'Isle's  division  gave  the  Chinese  greater  con- 
fidence, and,  though  for  a  time  Negrier  was  able  to  hold 
his  own,  on  the  22d  and  23d  of  March  he  sustained  s  severe 
check  between  Lang-son  and  Thatke,  which  was  finally 
converted  Into  a  complete  rout,  his  troops  being  obliged  to 
retreat  precipitately  through  Lang-son  to  Than -mot  and 
Dong-Song.  Briere  de  I'Isle  reached  Tuyen-Kwan  on  the 
3d  of  March,  and  found  the  Black  Flags  and  Yoo-nsn 
braves  strongly  posted  on  the  side  of  an  almost  insccessible 


of  attacks 
Its,  the  delight  of  the 
at  seeing  Briere  de  l'Isle's  relieving  force  may  be 
agined.  It  was  while  matters  were  in  this  position  thsl 
Sir  Robert  Hart  succeeded  in  negotiating  peace  between  the 
two  countries.  By  the  terms  agreed  on  (April  6,  1895).  it 
was  stipulated  that  France  was  to  take  Tong-king  under 
its  protection  and  to  evacuate  Formosa.  The  Chines; 
undertook  at  the  same  time  to  expend  80,000.000  francs 
[$15,440,000]  on  the  construction  of  roads  in  South  China 
The  future  fortunes  of  the  colony  must  depend  greatly 
on  the  administrative  ability  of  the  governors  selected  to 
rule  over  it.  The  death  of  Paul  Bert  (1889)  was  In  thw 
respect  a  great  loss  to  Tong-king. 


p.  786,  and 


See  Francr  and 
Norman,  1884 ; 

TONGUE.  See  Anatomy,  yoL  i. 
Taste 

TONNAGE,  Register  Tonnage,  or  Into- 
national  Register  Tonnage,  is  the  unit  on  which 
the  assessment  of  dues  and  chargns  on  shipping  is 
based.  The  system  at  present  in  force  is  known  u 
the  Moorsom  system.  A  register  ton  is  100  cubic  feet 
of  internal  volume.  Thus  a  vessel  of  100,000  cubic 
feet  of  internal  space  within  the  points  of  measure- 
ments prescribed  by  the  law  is  1000  tons  register. 
Vessels  are  sometimes  bought  and  sold  under  this 
unit  The  tonnage  rules,  which  are  very  full  and 
elaborate,  are  contained  in  part  ii.  of  the  Merchant 
Shipping  Act,  1854.  sections  20  to  29  inclusive,  and 
in  section  9  of  the  Merchant  Shipping  Act  1867,  the 
latter  being  a  special  section  in  ~ 
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tion  from  the  gross  tonnage  in  respect  of  crew  apace, 
which  space  must  be  fit  for  the  proper  accommodation 
of  men  who  are  to  occupy  it  to  entitle  to  such  deduc- 
tion. This  enactment  has  led  to  great  improvement 
in  seamen's  quarters. 
Section  60  of  the  Merchant  Shipping  Act,  1862, 

Evvides  on  the  point  of  international  tonnage  as  fol- 
ws:  "Ships  belonging  to  foreign  countries  which 
hare  adopted  the  British  system  of  tonnage  need  not 
be  remeasnred  in  this  country."  _  The  British  system 
has  been  adopted  by  the  following  countries  at  the 
dates  named:  United  States,  1865;  Denmark.  1867; 
Austria- Hungary,  1871 ;  Germany,  1873 ;  France, 
1873;  Italy,  1873;  Spain,  1874;  Sweden,  1875; 
Netherlands,  1876;  Norway,  1876;  Greece,  1878; 
Russia,  1879;  Finland,  1877  ;  Hayti,  1882:  Belgium, 
1884;  Japan,  1884.  It  is  also  under  consideration  by 
China 

There  are  slight  differences  in  the  rules  for  dcduc- 
tioo  for  engine  room  in  some  of  the  countries,  but 
owners  or  masters  of  foreign  steamships,  where  this 
difference  exists,  mav  have  the  engine-rooms  remeas- 
nred in  the  United  Kingdom  if  they  desire  ;  in  other 
words,  their  net  tonnage  may  be  reduced  to  exact 
Knglish  measure. 

The  British  system  was  also  mainly  adopted  by  the 
International  Tonnage  Commission  assembled  at  Con- 
stantinople in  1873,  the  rules  of  such  commission 
forming  the  basis  of  dues  levied  on  the  ships  of  all 
countries  passing  through  the  Suei  Canal.  A  special 
certiScate  is  issued  in  the  respective  countries  for  this 
purpose.  The  main  point  of  difference  from  the 
British  system  is  with  respect  to  the  deduction  for 
engine  room. 

There  are  three  terms  used  in  respect  of  the  tonnage 
of  ships, — namely,  tonnage  under  decks,  gross  ton- 
nage, and  register  tonnage. 

In  obtaining  the  gross  measurement  the  space  under 
the  tonnage  deck  is  first  measured — sections  20  and  21 
(1),  (2).  and  (3) ;  then  the  space  or  spaces,  if  any,  be- 
tween the  tonnage  deck  (the  tonnage  deck  is  the  second 
deck  from  below  in  all  vessels  of  more  than  two  decks 


percentage  the  net  engine  room — that  is,  the  space 
exclusive  of  the  coal  bunkers — bears  to  the  gross  ton- 
nage, and  varies  in  paddle-  and  screw-steamers  as  laid 
down  in  section  23  of  the  Act 

In  obtaining  the  tonnage  under  tonnage  deck,  ships  are 
divided  in  respect  of  their  length  into  five  classes  aa  follows : 

Class  1.  Length  60  feet  and  under  ..Into  4  equal  parts. 

-2.       "     60  "  and  not  exceeding  120  feet,  S  * 

"  S.  "  m  "  "  "  180  "  8 
"4.  "  180  "  "  »  22ft  "  10 
"fit       "22ft  "  and  upwards  „..12 

The  following  ia  an  epitome  of  the  rule  for  tonnage  under 
the  tonnage  deck : 

Length  is  taken  Inside  on  tonnage  deck,  from  inaide  of 
plank  at  stern  to  inaide  of  midship  stern  timber  or  pla.uk  j 
the  length  so  taken,  allowing  for  rake  of  bow  and  of  stern 
in  the  thickness  of  the  deck,  and  one-third  of  the  ronnd 
of  beam,  ia  to  be  divided  Into  the  prescribed  number  of 
equal  parts  (which  determines  the  stations  of  the  areas), 
according  to  the  length  of  vessel,  as  above. 

Area  1  ia  at  the  extreme  limit  of  the  bow.  Area  2  is  at 
the  first  point  of  divlaion  of  the  length.  The  rest  are  num- 
bered in  succession,  the  last  being  at  the  extreme  limit  of 
the  stern. 

Depths  are  taken  at  each  point  of  division  of  the  length, 
or  station  of  each  area,  from  the  underside  of  the  tonuage 
deck  to  ceiling  at  inner  edge  of  timber  strake,  deducting 
therefrom  one-third  of  the  round  of  the  beam.  The  depths 
so  taken  are  to  be  divided  into  four  equal  parte,  if  midship 
depth  should  not  exceed  16  feet ;  otherwise  into  six  equal 
parts. 

Breadths  are  taken  at  each  point  of  division  of  the  depths 
and  also  at  the  upper  and  lower  points  of  the  depths.  The 
upper  breadth  of  each  area  ia  to  be  set  down  in  its  respec- 
tive column  in  a  line  with  No.  1  (left-hand  numerals),  and 
the  rest  in  succession. 

The  number  of  columns  for  areas  will  vary  according  to 
the  length,  aa  in  the  several  classes,  and  will  be  equal  to 
the  number  of  parts  into  which  the  length  is  divided  plus 
one. 

The  space  or  spaces  between  decks  above  the  tonnage 
deck  are  dealt  with  by  a  similar  formula.  A  mean  hori- 
zontal are*  of  the  space,  or  each  space  if  more  than  one,  ia 
found  and  multiplied  by  the  mean  height. 

The  permanent  closed-in  spaces  above  the  upper  deck 
available  for  cargo,  stores,  passengers,  or  crew  are  meaa- 


Length  112.7ft  Feet  -+■  6     18.791  Feet,  the  Common  Interval  between  Area*. 


Depths  -f-  4,  the  Middle  Depth  being  less  than  16  Feet. 
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1945ft.  32-1- 100=  194  .55  Ton* 
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186.165 

230.205 

226.363 

208.192 

145.236 

Area  2. 

Area  3. 

Area  4. 

Area  5. 

Area  6. 

and  the  upper  deck  in  all  other  vessels)  and  the  upper 
deck — section  21  (5)  of  Act ;  and  finally  the  perma- 
nent closed-in  spaces  above  the  upper  deck  available 
for  cargo,  stores,  passengers,  or  crew — section  21  (4) 
of  Act 

The  allowance  for  engine  room  is  governed  by  the 


ii red  in  the  same  manner,  by  finding  a  mean  area  and  mul- 
tiplying by  a  mean  height. 

The  measurement  of  net  engine  room  is  governed  by  the 
arrangement  of  the  apace,  and  is  measured  as  a  whole  or  in 
parts  as  may  be  required  by  its  particular  form. 

The  above  [table]  is  an  example  under  class  2,  depth 
under  18  feet,  of  tonnage  under  tonnage  deck. 
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TONNAGE  AND  POUNDAGE— TONTINE. 


This  formula  is  also  applicable  for  finding  displacement 
tonnage  of  ships,  that  la,  the  external  displacement  meas- 
ured by  taking  transverse  areas  to  the  height  of  the  load 
water-line  to  find  the  cubic  content,  which  content  divided 
by  33  gives  the  displacement  in  tons  weight,  the  difference 
between  the  light  and  load  displacement  representing  the 
carrying  powers  nf  a  vessel  in  tons. 

"  The  rule,"  says  Mr.  Moorsom,  "  is  fonnded  on  the  purest 
mathematical  principles.  It  was  first  published  in  the 
Philosophical  Tranmcium*  of  the  Royal  Society  of  1798  by 
Attwood,  in  his  '  Disquisition  on  the  stability  of  ships,'  who 
there  describes  it  as  one  of  those  formula  invented  by 
Sterling  for  measuring  spaces  bounded  by  irregular  curves, 
founded  on  Sir  Isaac  Newton's  discovery  of  a  theorem — a 
discovery  which  the  immortal  author  himself  considered 
amongst  his  happiest  inventions— by  which  the  areas  of 
all  curvilinear  spaces  not  geometrically  quadrible  nor 
discoverable  by  any  known  rules  of  direct  investigation 
are  so  closely  approximated  as  to  amount  to  geometrical 
exactness." 

Mr.  Allan  Oilmour  at  the  middle  of  the  present  century 
expressed  his  opinion,  after  a  careful  consideration  of  the 
tonnage  question,  which  was  receiving  much  attention  at 
that  time  owing  to  the  law  8  and  9  Vict.  cap.  89,  which  had 
been  adopted  in  place  of  the  old  tonnage  law  13  Geo.  III. 
cap.  74,  not  giving  satisfaction,  that  the  "  system  framed  by 
Mr.  Moorsom  will  as  it  were  compel  every  one  to  bnild 
strong,  fast-sailing,  and  good  seagoing  ships,  and  that,  in 
fact,  it  will  stand  as  long  as  the  world  remains."  It  will 
be  admitted  that  great  progress  has  been  made  in  every 
way  in  British  shipping  of  late  years,  and  for  this  due 
praise  must  be  given  to  the  influence  of  the  present  ton- 
nage laws.  (W.  **.) 

TONNAGE  and  POUNDAGE  were  customs  du- 
ties anciently  imposed  upon  exports  and  imports,  the 
former  being  a  duty  upon  all  wines  imported  in  addi- 
tion to  prisage  and  butlerage,  the  latter  a  duty  imposed 
cul  valorem  at  the  rate  of  twelvenenoe  in  the  pound 
[5  °/„]  on  all  merchandise  imported  or  exported.  The 
duties  were  levied  at  first  by  agreement  with  merchants 
(poundage  in  1302,  tonnage  in  1347),  then  granted  by 
parliament  in  1373,  at  first  for  a  limited  period  only. 
They  were  considered  to  be  imposed  for  the  defenoe 
of  the  realm.  From  the  reign  of  Henry  VI.  until 
that  of  James  I.  they  were  usually  granted  for  life. 
They  were  not  granted  to  Charles  I.,  and  in  1628  that 
king  took  the  unconstitutional  course  of  levying  them 
on  his  own  authority,  a  course  denounced  a  few  years 
later  by  16  Car.  I.  c.  18,  when  the  Long  Parliament 
granted  them  for  two  months.  After  the  Restoration 
they  were  granted  to  Charles  II.  and  his  two  succes- 
sors for  life.  By  Acts  of  Anne  and  George  I.  the 
duties  were  made  perpetual,  and  mortgaged  for  the 
public  debt.  In  1787  they  were  finally  abolished,  and 
other  modes  of  obtaining  revenue  substituted,  by  27 
Geo.  III.  c.  13. 

Poundage  also  signifies  a  fee  paid  to  an  officer  of  a  court 
for  his  services,  e.g.,  to  a  sheriff's  officer,  who  is  entitled  by 
iW  Eliz.  c.  4  to  a  poundage  of  a  shilling  in  the  pound  [5°/0] 
on  an  execution  up  to  £100,  and  sixpence  in  the  pound 
[21°/0]  above  that  sum. 

TONQUA  BEAN.  TheTonqua,  Tonka,  or Tonquin 
bean,  also  called  the  coumara  nut,  is  the  seed  of  Dip- 
terix  wiorata,  a  Leguminous  tree  growing  to  a  height 
of  80  feet,  native  of  tropical  South  America.  The 
drupe-like  pod  contains  a  single  seed  possessed  of  a 
fine  sweet  '  new-mown  hay  "  odor,  due  to  the  pres- 
ence of  a  crystallizablc  principle  called  coumarin,  to 
which  also  the  dried  stalks  of  Melifatu*  officinali*  and 
the  vernal  grass  Anthoxanthum  <xloratum  owe  their 
odor.  Tonqua  beans  are  used  principally  for  scenting 
snuff  and  as  an  ingredient  in  perfume  sachets  and  in 
perfumers'  "bouquets." 

TONQUIN.    See  Tono-kino. 

TONSt  LMTIS.    See  Throat  Diseases. 

TONSURE.  The  reception  of  the  tonsure,  in  the 
Roman  Catholic  Church,  is  the  initial  ceremony  which 
marks  admission  to  orders  and  to  the  rights  and  priv- 
ileges of  clerical  standing.  It  is  administered  hy  the 
bishop  with  an  appropriate  ritual.  Candidates  for  the 
rite  must  have  been  confirmed,  be  adequately  in- 


structed in  the  elements  of  the  Christian  faith,  and  be 
able  to  read  and  write.  Those  who  have  received  it 
are  bound  (unless  in  exceptional  circumstances)  to  re- 
new the  mark,  consisting  of  a  bare  circle  on  the  crown 
of  the  head,  at  least  once  a  month,  otherwise  they 
forfeit  the  privileges  it  carries.  A  very  earlv  origin 
has  sometimes  been  claimed  for  the  tonsure,  but  the 
earliest  instance  of  an  ecclesiastical  precept  on  the 
subject  occurs  in  can.  41  of  the  council  of  Toledo  (633 
A.D.):  "omnea  clerici,  detonso  superius  capite  toto. 


in  terms  solam  circuli  coronaro  relinquant."  Can.  33 
of  the  Quinisext  council  (692)  requires  even  singers 
and  readers  to  be  tonsured.  Since  the  8th  century 
three  tonsures  have  been  more  or  leas  in  use.  known 
respectively  as  the  Roman,  the  Greek,  and  the  Celtic. 
The  first  two  are  sometimes  distinguished  as  the  ton- 
sure of  Peter  and  the  tonsure  of  Paul  ;  in  the  latter 
the  whole  head  was  shaven,  but  when  now  practiced 
in  the  Eastern  church  this  tonsure  is  held  to  be  ade- 
quately shown  when  the  hair  is  shorn  close.  In  the 
Celtic  tonsure  (tonsure  of  St  John,  or,  in  contempt, 
tonsure  of  Simon  Magus)  all  the  hair  in  front  of  a  lane 
drawn  over  the  top  of  the  head  from  ear  to  ear  wu 
shaven. 

TONTINE.  This  system  of  life  insurance  owes  it* 
name  to  Lorenzo  Tonti,  an  Italian  banker,  bom  at 
Naples  early  in  the  17th  century,  who  settled  in 
France  about  1650.  In  1653  he  proposed  to  Cardinal 
Mazarin  a  new  scheme  he  had  devised  for  promoting 
a  public  loan.  His  plan  was  to  the  following  effect 
A  total  of  1,025,000  livres  [$197,825]  was  to  be  sab- 
scribed  in  ten  portions  of  102,500  livres  each,  by  ten 
classes  of  subscribers,  the  first  class  consisting  of  per- 
sons under  7,  the  second  of  persons  above  7  and  under 
14,  and  so  on  to  the  tenth,  which  consisted  of  persons 
between  63  and  70.  The  whole  annual  fund  of  each 
class  was  to  be  regularly  divided  among  the  survivor) 
of  that  class,  and  on  the  death  of  the  last  individual 
the  capital  was  to  fall  to  the  state.  This  plan  of  opera- 
tions was  authorized  under  the  name  of  "tontine 
toy  ale"  by  a  royal  edict,  but  this  the  parlement 
refused  to  register,  and  the  idea  remained  in  abeyance 
till  1689,  when  it  was  revived  by  Louis  XIV.,  who 
established  a  tontine  of  1,400,000  livres  [$270,200] 
divided  into  fourteen  classes  of  100,000  livres  each, 
the  subscription  being  300  livres  [$57.90].  Although 
the  classes  were  not  quite  filled,  this  tontine  was  car- 
ried on  till  1726,  when  the  last  beneBciary  died.^ 
widow  who  at  the  time  of  her  decease  was  deriving 
from-  this  source  an  annual  income  of  73,500  livres 
[$14,185.50].  Several  other  Government  tontines 
were  afterwards  set  on  foot ;  but  in  1 763  restrictions 
were  introduced,  and  in  1770  all  tontines  at  the  time 
in  existence  were  wound  up.  Private  tontines  contin- 
ued, however,  to  flourish  in  France  for  some  yean, 
the  "  tontine  Lafarge  "  having  been  opened  as  late  as 
1791. 

The  tontine  principle  has  often  been  applied  in  Great 
Britain,  chiefly  to  the  purchase  of  estates  or  the  erection  of 
buildings  for  which  the  necessary  funds  could  not  be  pro- 
cured by  ordinary  methods.  The  speculative  element  io 
the  system  has  proved  an  attraction.  The  investor  stakes 
his  money  on  the  chance  of  his  own  life  or  the  life  of  his 
nominee  enduring  for  a  longer  period  than  the  other 
lives  involved  in  the  speculation,  in  which  case  be  eapects 
to  win  a  large  prise.  The  only  thing  which  will  serve  to 
distinguish  this  from  an  ordinary  lottery  is  the  assumption 
that  some  may  apply  greater  care  or  skill  iu  the  selection 
of  lives  than  others  of  the  players.  The  tontine  principle 
Is  nearly  the  converse  of  ordinary  life  assurance-,  where  it 
is  the  man  who  dies  early  who  obtains  an  ad  vantage  for  his 
heirs  at  the  expense  of  the  long  liver.  But  it  has  been 
occasionally  introduced  into  life  assurance  in  the  distriba- 
tiou  of  profits  or  surplus,  and  so  far  it  tends  to  redress  the 
inequalities  of  the  original  contract,  the  profits  being  as- 
signed to  1 " 
common  li 
been  brought : 

can  life  offices  (see  Isbukanck;  vol.  xiii.  p.  190).   All  that 
i»  wanted  to  make  the  system  fair  is  that « 
that  in  order  to  secure  a  < 
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of  profits  in  the  event  of  his  surviving  and  keeping  np  his 
policy  he  mart  make  a  corresponding  sacrifice  if  he  dies 
his 


TOOKE,  John  Horns  (1736-1812),  an  anient 
politician  and  an  erudite  philologer,  was  the  third 
ton  of  John  Home,  a  poulterer  in  Newport  Market, 
whose  business  the  son,  when  a  pupil  at  Eton  with 
other  boys  of  a  more  aristocratic  position,  in  early 
life  happily  veiled  under  the  title  of  a  "Turkey 
merchant.'  He  was  born  in  Newport  Street,  Long 
Acre,  Westminster,  on  25th  J une,  1736.  Some  portion 
of  his  school  days  was  passed,  when  he  was  about 
•even  years  old,  in  "an  academy  in  Soho  Square," 
and  when  three  years  older  he  went  to  a  school  in  a 
Kentish  village.  For  a  time  (1744-46)  he  was  at 
Westminster  School,  but  the  greater  part  of  his  edu- 
cation was  got  at  Eton,  and  then  under  private  tuition, 
first  at  Sevenoaks  in  Kent  (1753)  and  then  at  Raven- 
stone  in  Northamptonshire.  In  1755  he  was  entered 
at  St.  John's  College,  Cambridge,  and  took  his  degree 
of  B.A.  in  1758,  as  last  but  one  of  the  senior  optimes, 
Beadon,  his  life-long  friend,  afterwards  bishop  of  Bath 
and  Wells,  being  among  the  wranglers  in  the  same 
year.  Strange  to  say,  the  object  of  all  this  care  and 
expense  found  himself  doomed  to  the  drudgery  of 
ashership  at  a  boarding  school  at  Blackheath,  and  the 
pleasures  of  his  lot  were  not  enhanced  by  his  father's 
strongly  expressed  desire  that  he  should  take  orders 
in  the  Church  of  England.    A  strange  vacillation 


to  the  diaoonate  of  the  church,  and  almost  at  the : 
same  time  was  entered  at  the  Inner  Temple.  He 
studied  for  the  bar  for  some  time,  mostly  in  the  com- ' 
puy  of  Dunning  and  Kenyon,  and  then  was  ordained 
as  a  priest  of  the  national  church  by  the  bishop  of  Salis- 
bury. After  this  event  his  father  obtained  for  him 
the  next  presentation  to  the  small  vicarage  of  New 
Brentford,  to  which  Home  was  duly  admitted,  and 
he  retained  its  scanty  profits  until  1773.  During  a 
put  of  this  time  he  was  absent  on  a  tour  in  France, 
acting  as  the  bear-leader  of  a  son  of  the  miser  Elwes. 
To  his  credit  be  it  said  that  while  he  resided  at  Brent- 
ford he  discharged  with  exemplary  regularity  all  the 
duties  of  his  profession,  and  that,  reviving  a  practice 
of  the  previous  century,  he  studied  medicine  for  the 
benefit  of  his  poorer  parishioners.  Under  the  excite- 
ment created  by  the  actions  of  Wilkes  and  the  blun- 
ders of  his  ministerial  opponents,  Horne  plunged 
into  politics  with  consuming  zeal.  The  newspapers 
abounded  with  his  productions,  but  his  chief  effort 
was  a  scathing  pamphlet  on  Lords  Bute  and  Mans- 
field, setting  out  the  "petition  of  an  Englishman." 
In  1765  he  again  went  abroad  as  tutor,  and  on  this 
occasion  he  escorted  to  Italy  the  son  of  a  Mr.  Taylor, 
who  lived  near  his  Middlesex  parish,  a  young  man 
subject  to  fits  of  insanity.  It  was  while  passing 
through  Paris  on  this  tour  that  he  made  the  personal 
acquaintance  of  Wilkes,  and  it  was  while  at  Montpel- 
lier,  in  January,  1766,  that  a  letter  addressed  by 
Home  to  Wilkes  laid  the  seeds  of  that  personal 
antipathy  which  afterwards  grew  so  rapidly.  In  the 
summer  of  1767  the  travelled  parson  landed  again  on 
English  soil,  and,  in  spite  of  his  latent  distrust  of  the 
^nailed  "  patriot,"  his  exertions  quickly  obtained  for 
Wilkes  that  seat  for  the  county  of  Middlesex  which 
ensured  his  fortune.  Horne  was  deeply  concerned  in 
all  the  proceedings  of  the  corporation  of  London  in 
support  of  the  popular  cause,  and  he  advised,  if  he 
did  not  actually  draw  up,  the  celebrated  speech  which 
Alderman  Beckford  addressed  to  his  sovereign.  As 
an  incidental  act  in  this  struggle  with  the  court  and 
the  majority  of  the  House  of  Commons,  Home  in- 
volved himself  in  a  dispute  with  George  Onslow,  the 
member  for  Surrey,  which  culminated  in  a  civil  action, 
ultimately  decided  in  Home's  favor,  and  in  the  loss 
by  his  opponent  of  his  seat  in  parliament.    An  ' 


ential  association,  called  "the  Society  for  Supporting 
the  Bill  of  Rights,"  was  founded,  mainly  through  the 
exertions  of  Horne,  in  1769,  but  the  members  were 
soon  divided  into  two  opposite  camps  of  the  thick  and 
thin  partisans  of  Wilkes  and  of  those  who  refused 
to  be  labelled  by  the  name  of  any  combatant,  and  in 
1770  Horne  and  Wilkes  broke  out  into  open  warfare. 
Into  this  controversy,  carried  on  with  that  unflagging 
zeal  which  always  springs  from  personal  hatred,  none 
will  now  care  to  enter ,  it  benefited  the  fortunes  of  nei- 
ther of  the  combatants,  and  it  damaged  the  success  of 
the  cause  for  which  they  had  both  labored  energetically. 
In  1771  Horne  obtained  at  Cambridge,  though  not  with- 
out some  opposition  from  members  of  both  the  political 
parties,  his  degree  of  M.A.,  and  in  the  same  year  he 
embarked  on  a  more  laborious  and  costly  undertaking, 
that  of  vindicating  the  right  of  printing  an  account 
of  the  debates  in  parliament,  in  which,  after  a  pro- 
tracted struggle,  between  the  ministerial  majority  and 
the  civic  authorities,  the  right  was  definitely  established. 
The  energies  of  the  indefatigable  parson  knew  no 
bounds.  In  the  same  year  ( 1 77 1 )  he  crossed  swords  with 
Junius,  and  ended  in  disarming  his  masked  antagonist. 
It  is  a  curious  corollary  to  tJi  is  controversy  that  more 
than  one  speculator  has  identified  him  with  Junius. 
Horne  had  now  passed  more  than  half  the  allotted  span 
of  life,  and  his  only  fixed  income  consisted  of  those 
scanty  emoluments  attached  to  a  position  which  galled 
him  daily.  He  resigned  his  benefice,  and  betook  him- 
self to  the  study  of  the  law  and  to  his  studies  in 
philology.  An  accidental  circumstance,  however, 
occurred  at  this  moment  which  largely  affected  his 
future.  His  friend  Mr.  William  Tooke  had  purchased 
a  considerable  estate  south  of  the  town  of  Croydon  in 
Surrey,  part  of  which  seems  to  have  consisted  of 
Purley  Ix>dge  in  Coulsdon.  The  possession  of  this 
property  brought  about  frequent  dinputes  with  an 
adjoining  landowner,  and,  after  many  actions  in  the 
law  courts,  the  friends  of  Mr.  Tooke's  opponent 
endeavored  to  obtain,  by  a  bill  forced  through  the 
Houses  of  Parliament,  the  privileges  which  the  law 
had  not  assigned  to  him.  Horne  thereupon,  by  a  bold 
libel  on  the  Speaker,  drew  public  attention  to  the  case, 
and,  although  he  himself  was  placed  for  a  time  in  the 
custody  of  the  sergeant-at-arms,  the  clauses  which 
were  injurious  to  the  interests  of  Mr.  Tooke  were 
eliminated  from  the  bill  through  the  publicity  which 
his  conduct  had  given  to  the  matter.  Mr.  Tooke's 
gratitude  knew  no  bounds  ;  he  declared  his  intention 
of  making  his  friend  the  heir  to  his  fortune,  and,  if 
the_  design  was  never  carried  into  effect,  Horne 
derived  from  the  generous  old  man  during  bis  life-time 
large  gifts  of  money.  No  sooner  had  this  matter 
been  happily  settled  than  Horne  found  himself  in- 
volved in  a  more  serious  trouble  than  any  that  had 
yet  befallen  him.  For  his  conduct  in  signing  the  ad- 
vertisement soliciting  subscriptions  for  the  relief  of 
the  relatives  of  the  Americans  murdered  by  the  king's 
troops  at  Lexington  and  Concord,  he  was  tried  at  the 
Guildhall  in  July,  1777,  before  Lord  Mansfield,  found 

§uiltv,  and  committed  to  the  King's  Bench  prison  in 
t  George's  Fields,  from  which  he  only  emerged  after 
a  year's  durance,  and  after  a  loss  in  fine  and  costs, 


amounting  to  £120(1  [$5832].  Soon  after Iris  deliverance, 
as  be  had  thrown  off,  as  he  thought,  his  clerical  gown, 
he  applied  to  be  called  to  the  bar,  but  his  application 
was  negatived  on  the  ground  that  his  orders  in  the 
church  were  indelible.  To  return  to  the  church  was 
now  impossible  \  and  Horne  tried  his  fortune,  but 
without  success,  in  farming  some  land  in  Huntingdon- 
shire. Two  tracts  which  were  penned  by  him,  one 
before  and  the  other  after  his  failure  in  practical  life, 
exercised  great  influence  in  the  country,  one  of  them, 
criticising  the  measures  of  Lord  North's  ministry, 
passed  through  numerous  editions ;  the  other  set  out 
a  scheme  of  reform  which  he  afterwards  withdrew  in 
favor  of  that  advocated  by  Pitt  On  his  return  from 
his  voluntary  banishment  in  Huntingdonshire,  he  be- 
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came  onoe  more  a  frequent  guest  at  Mr.  Tooke's  house 
of  Purify,  and  in  1782  assumed  the  name  of  Horae 
Tooke,  which  is  now  invariably  assigned  to  him.  In 
1 786  Home  Tooke  conferred  perpetual  fame  upon  his 
benefactor's  country  house  by  adopting  as  a  second 
title  of  his  elaborate  philological  treatise  of  'Erre 
tlTtpUvra ,  the  more  popular  though  misleading  title 
of  The  Dtveniotu  of  Parley.  The  treatise  at  once 
attracted  attention  in  England  and  the  Continent,  was 
universally  read  by  the  vulgar  as  well  as  the  learned, 
and,  while  its  conclusions,  if  not  always  carrying  con- 
viction to  the  erudite,  were  deemed  by  them  worthy 
of  consideration  as  proceeding  from  a  mind  of  exten- 
sive learning  and  singular  acuteness,  the  fame  given 
to  Purley  by  the  choice  of  the  title  gratified  its  owner. 
The  first  part  was  published  in  1786,  the  second  in 
1805.  The  best  edition  is  that  which  was  published 
in  1829,  under  the  editorship  of  Richard  Taylor,  with 
the  additions  written  in  the  author's  interleaved  copy. 

Between  1782  and  1790  Tooke  gave  his  support  to 
Pitt,  and  in  the  election  for  Westminster,  a  constit- 
uency in  which  Fox  was  vitally  interested,  he  threw 
all  his  energies  into  the  ministerial  cause.  With  Fox 
he  was  never  on  terms  of  friendship,  and  Samuel 
Rogers,  in  his  Table  Talk,  asserts  that  their  antipathy 
was  so  pronounced  that  at  a  dinner  party  given  by  a 
prominent  Whig  not  the  slightest  notice  was  taken  by 
Fox  of  the  presence  of  Horne  Tooke.  It  was  after  the 
election  of  Westminster  in  1788  that  Tooke  depicted 
the  two  rival  statesmen  in  his  celebrated  pamphlet  of 
Two  fhir  of  B?rtraiU.  At  the  general  election  of 
1790  he  came  forward  as  a  candidate  for  that  distin- 
guished constituency  in  opposition  to  Fox  and  Lord 
Hood,  but  was  defeated;  and,  though  he  again 
sought  the  suffrages  of  its  voters  in  1796,  and  his 
speeches  at  the  hustings  were  never  exceeded  in 
ability,  he  was  again  at  the  bottom  of  the  poll.  Mean- 
time the  excesses  of  the  French  republicans  had  un- 
hinged the  minds  of  all  sections  of  society  in  England, 
and  the  actions  of  the  Tory  ministry  faithfully  repre- 
sented the  feelings  of  the  country.  Horne  Tooke  was 
arrested  early  on  the  morning  or  16th  May,  1794.  and 
conveyed  to  the  Tower.  His  trial  for  high  treason 
lasted  for  six  days  (October  1 7—23)  and  ended  in  his 
acquittal,  the  jury  only  requiring  the  short  space  of 
eight  minutes  to  settle  their  verdict  The  evidence 
which  the  crown  could  adduce  in  support  of  the 
charge  proved  to  be  of  the  slightest  description, 
and  the  demeanor  of  the  accused  throughout  the 

ftroceedings  furnished  abundant  proofs  of  the  reso- 
ution  of  his  mind  and  the  force  of  his  abilities. 
His  public  life  after  this  event  was  only  distin- 
guished by  one  act  of  importance.  Through  the 
influence  of  Lord  Camelford,  the  fighting  peer,  he 
was  returned  to  parliament  in  1801  for  the  pocket 
borough  of  Old  Sarum.  No  sooner  was  he  returned 
to  the  House  of  Commons  than  Lord  Temple  en- 
deavored to  secure  his  exclusion  on  the  ground  that  he 
had  taken  orders  in  the  church,  and  one  of  Gillray's 
caricatures  delineates  the  two  politicians,  Temple  and 
Camelford,  playing  at  battledore  and  shuttlecock,  with 
Horne  Tooke  as  the  shuttlecock.  The  ministry  of 
Addington  would  not  support  this  suggestion,  but  a 
bill  was  at  once  introduced  by  them  and  carried  into 
law,  which  rendered  all  persons  in  holy  orders  ineligi- 
ble to  sit  in  the  House  of  Commons.  The  parliamen- 
tary life  of  the  member  for  Old  Sarum  was  preserved 
through  one  parliament,  but  at  its  expiration  he  was 
excluded  for  ever. 

The  last  years  of  Tooke's  life  were  spent  in  retire- 
ment in  a  house  on  the  west  side  of  Wimbledon  Com- 
mon, and  there  he  was  visited  by  the  leading  members 
of  the  party  of  progress.  The  traditions  of  his  Sun- 
day parties  have  lasted  unimpaired  to  this  day,  and 
the  most  pleasant  pages  penned  by  his  biographer 
describe  the  politicians  and  the  men  of  letters  who 
gathered  round  his  hospitable  board.  His  conversa- 
tional powers  rivalled  those  of  Dr.  Johnson  ;  and,  if 


I  more  of  his  sayings  have  not  been  chronicled  for  the 
benefit  of  posterity,  the  defect  is  due  to  the  absence  of 
a  Boswell.  Through  the  liberality  of  his  friends,  his 
|  last  days  were  treed  from  the  pressure  of  poverty,  and 
he  was  enabled  to  place  his  illegitimate  son  in  a  posi- 
tion which  soon  brought  him  wealth,  and  to  leave  ■ 
competency  to  his  two  illegitimate  daughters.  Dines 
seized  him  early  in  1810,  and  for  the  next  two  yean 
his  sufferings  were  acute.  He  died  in  his  house  tt 
Wimbledon  on  18tb  March,  1812,  and  his  body  was 
buried  with  that  of  his  mother  at  Ealing,  tbe  tomb 
which  he  had  prepared  in  the  garden  attached  to  his 
house  at  Wimbledon  being  found  unsuitable  for  the 
interment.  An  altar-tomb  still  stands  to  his  memorj 
in  Ealing  churchyard.  A  catalogue  of  his  library  vat 
printed  in  1813. 

The  Life  of  Horne  Tooke,  by  Alexander  Stephens.  Li  writ- 
ten  in  an  unattractive  style,  and  wu  the  work  of  an  ad- 
mirer only  admitted  to  his  acquaintance  at  the  done  of  bis 
days.  Its  main  farts  are  reproduced  with  more  brighter* 
in  an  essay  by  Mr.  J.  E.  Thorold  Rogers  in  the  second 
series  of  his  Hidorical  (ihaning:  Many  of  Horne  Tooke'i 
wittiest  say  in  its  are  preserved  in  the  TabU  Talk  of  Samuel 
Sogers  and  S.  T.  Colt- ridge,  (W.  r.  c) 


TOPAZ.  It  appears  that  the  stone  described  by 
ancient  writers  under  the  name  of  roiraQtot,  in  allusioc 
to  its  occurrence  on  the  island  of  Topaz  ion  in  tbe  Red 
Sea,  was  the  mineral  which  we  now  know  at  the 
chrysolite  or  Pkridotz  (q. v.).  The  topax  of  modem 
mineralogists  was  unknown  to  the  ancients.  Topax 
occurs  either  crystallized,  in  association  with  granmc 
rocks,  or  in  the  form  of  rolled  pebbles  in  the  beds  of 
streams.  The  crystals  are  orthorhombic  prisms,  with 
a  perfect  cleavage  parallel  to  the  base,  or  transverse 
to  the  long  axis  of  the  prism.  This  cleavage  is  recog- 
nized by  the  lapidary  as  the  "grain"  of  the  stooe. 
It  is  notable  that  crystals  of  topax  are  commonly 
hemimorphic;  in  other  words,  toe  prisms  are  ter- 
minated by  dissimilar  faces.  This  bemimorphism  ii 
associated  with  the  property  of  jpyroelectricity  (see 
M  i  n  era  loo  y,  vol.  xvL  p.  391).  The  chemical  com- 
position of  the  topaz  has  given  rise  to  much  discus- 
sion, but  the  mineral  is  now  generally  regarded  as  a 
silicate  of  aluminium  associated  with  the  fluorides  of 
aluminium  and  silicon.  When  strongly  heated  it 
suffers  considerable  loss  of  weight  Brewster,  exam- 
ining the  topaz  microscopically,  detected  numerous 
fluid  cavities,  whence  he  concluded  that  it  had  been 
formed  in  the  wet  way.  Two  of  the  fluids  obtained 
from  these  cavities  have  received  the  names  of  bretetter- 
Unite  and  crvptolinite.  Some  of  the  finest  to  pases  are 
almost  colorless,  and  may  be  occasionally  mistaken  for 
diamonds.  The  topaz,  h  owever.  is  inferior  in  hard- 
ness; it  lacks  "fire;"  and  it  becomes  electric  when 
heated — a  property  not  possessed  by  the  diamond 
Colorless  topazes  are  known  to  French  jewellers  a* 
gouttet  a"eav,  and  in  Brazil  as  pingas  cfagoa — names 
which  refer  to  the  limpidity  of  the  stone — while  in 
England  they  pass  in  trade  under  the  curious  name  of 
mma$  novat.  The  beauty  of  the  stone  is  best  de- 
veloped when  in  the  form  of  a  brilliant.  The  topu  is 
out  on  a  leaden  wheel  by  means  of  emery,  and  is 
polished  with  tripoli.  Colored  topazes  are  usually 
either  yellow  or  blue.  The  pleochroism  of  tbe  stone 
is  very  marked :  thus  the  color  of  the  sherry-yellov 
crystals  from  Brazil  is  resolved  by  the  dichroiscope 
into  brownish-yellow  and  rose-pink.  The  color  is  un- 
stable, the  yellow  topaz  especially  being  liable  to 
suffer  bleaching  by  exposure  to  sunlight  Hence  the 
fine  series  of  crystals  of  Siberian  topaz  from  the 
Kochscharow  collection,  now  in  the  British  Museum, 
is  carefully  protected  from  light  by  means  of  opaque 
pasteboard  caps.  In  1750  a  Parisian  jeweller  named 
Dumelle  discovered  that  the  yellow  topaz  of  Brazil, 
when  exposed  to  a  moderate  heat  assumed  a  rose- 
pink  color.  It  is  generally  believed  that  all  the  pink 
topaz  occurring  in  jewellery  owes  its  tint  to  artificial 
treatment    Formerly  it  was  the  practice  to  beat  the 
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stone  in  a  sand-bath,  but  the  change  of  color  is  now 
generally  effected  by  wrapping  the  stone  in  German 
tinder,  which  is  then  ignited.  This  "  burnt  topaz  "  is 
sometimes  known  to  jewellers  as  "Brazilian  ruby." 
In  like  manner  the  blue  topaz  occasionally  passes 
under  the  name  of  "  Brazilian  sapphire,"  ami  the 
pale  green  as  "aquamarine" — a  name  which  is 
strictly  applicable  only  to  the  sea-green  beryl.  The 
largest  known  out  topaz  is  a  fine  brilliant,  weighing 
368  carats,  and  termed  the  "  Maxwell  Stuart  topaz." 

The  topaz  is  occasionally  found  in  Britain,  but  asnally 
in  small  crystals  unfit  for  jewellery.  It  occurs  in  granite 
at  St.  Michael's  Moaot  in  Cornwall,  in  Lnndy  Island,  and 
in  Arran,  but  the  finest  British  specimens  are  obtained 
from  the  Highlands  of  Scotland.  Ben-a-bourd,  one  of  the 
Cairngorm  group,  yields  good  bine  crystals.  Topaz  occurs 
in  colorless  and  nine  crystals  iu  the  granite  of  the  Mourne 
Mountains  in  Ireland ;  and  microscopic  crystals  are  not 
uncommon  in  certain  other  granites.  The  famous  topaz- 
rock  of  the  Schneckenstein,  in  Saxony,  yields  pale  yellow 
iT.vstalsof  great  beaaty  as  mineralogical  specimens,  bnt  not 
sailed  for  catting.  The  yellow  Saxon  topaz  does  not  soetu 
u>  change  color  on  exposure  to  heat.  Some  of  the  finest 
tor**  comes  from  near  Odon  Tchelon,  in  Siberia ;  while  the 
well-known  deep-yellow  crystals  of  Brazil  occur  near  Villa 
Rica  (Ouro  Preto).  Fine  topaz,  pale  blue  and  colorless,  is 
foaad,  as  rolled  crystals,  in  Tasmania  and  on  Flinders 
Iiland  in  Bass's  Strait.  It  also  occurs  tn  the  tin-drifts  of 
New  South  Wales;  and  beautifully-formed  limpid  crystals, 
of  small  size,  accompany  stream-tin  at  Duraugo,  in  Mexico. 
Fine  topaz  fit  for  jewellery  has  recently  been  worked  at 
the  Platte  Mountain,  near  Pike's  Peak,  Colorado.  One 
stone,  weighing  12S  carats,  has  been  described  as  being 
"as  fine  a  gem  as  America  has  produoed  of  any  kind" 
(Konz,  1883).  Topaz  also  occurs  in  cavities  in  rbyolite  at 
Xsthrop  and  Chalk  Mountain,  Colorado,  and  In  trachyte 
mar  Sevier  Lake,  Utah.  It  Is  likewise  found  in  Arizona, 
in  New  Mexico,  and  at  Stoneham,  Maine. 

Oriental  topaz  is  the  name  sometimes  given  to  yellow 
corundum,  a  mineral  which  ia  readily  distinguished  from 
ordinary  topaz  by  Its  superior  hardness  and  density.  The 
yellow  and  smoky  varieties  of  quartz,  or  cairngorm,  are 
often  known  in  trade  as  Scotch  topaz,  but  these  arc  inferior 
to  -rue  topaz  in  hardness  and  in  density.  The  chief  differ- 
ences between  the  three  may  be  thus  expressed: 


True  Topaz. 

Oriental  Topaz. 
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TOPEKA,  a  city  of  the  United  States,  the  county 
seat  of  Shawnee  county,  and  the  capital  of  the  State 
of  Kansas,  is  situated  (39°  3'  N.  lat,  and  95°  39/ 
W.  long.)  for  the  most  part  upon  the  south  bank  of 
the  Kansas  or  Raw  river,  upon  a  level  prairie  bench 
considerably  elevated  above  the  river.  A  small  por- 
tion, known  locally  as  North  Topeka,  lies  upon  the 
north  side  of  the  river.  Besides  the  State  capitol, 
which  is  an  imposing  building  in  the  midst  of  an 
extensive  park,  the  city  contains  the  State  insane 
asylum  and  the  reform  school  The  Atchison,  Topcka, 
and  Santa  Fe  Railroad  Company  has  its  offices  and 
workshops  here,  and  the  city  is  also  intersected  by  a 
branch  of  the  Union  Pacific  line.  In  1860  Topeka 
had  only  759  inhabitants  ;  in  1870  the  number  had 
risen  to  5790.  Tn  1880  the  population  was  15,452 
[3140  males  and  7312  females) ;  and  in  1886  the  num- 
ber is  returned  at  25,005,  making  Topeka  the  second 
largest  city  in  the  State.  The  assessed  valuation  in 
was  $6,547,079  and  the  debt  of  the  corporation 
"nlv*422.900. 

..TORCELLO.  a  small  island  6  miles  northeast  of 
Venice}  now  almost  deserted,  but  once  a  place  of 
much  importance.  Torcello  was  one  of  the  parent 
islands  from  which  Venice  was  colonized,  and  pos- 
sessed a  cathedral  church  long  before  St.  Mark's  was 
founded.  In  the  11th  century  Torcello  had  already 
heguo  rapidly  to  decline.  The  existing  cathedral  of 
S.  Maria  is  a  building_of  the  highest  ecolesiological 

ape  as  a  perfect  example  of 


I  the  arrangement  of  the  choir  in  the  6th  or  7th 
,  tury,  when  the  original  cathedral  was  built,  and, 
though  most  of  the  upper  structure  was  rebuilt  by 
Bishop  Orseolo1  about  1008,  the  plan  of  the  church 
and  the  fittings  of  the  choir  still  exist  as  they  were 
originally  designed.  The  church  consists  of  a  nave, 
with  ten  bays  of  arches  on  marble  monoliths,  and 
three  aisles  each  terminated  by  an  apse.  Round 
the  walls  of  the  central  apse  are  six  tiers  of  Beats  for 
|  the  officiating  clergy,  and  in  the  centre,  raised 
above  the  others,  a  marble  throne  for  the  bishop, 
approached  by  a  flight  of  steps  (see  vol.  iii.  p.  361, 
Fig.  16).  The  high  altar  stood  in  front  of  the  steps, 
ana  the  celebrant  stood  with  his  back  to  the  apse, 
looking  over  the  altar  towards  the  congregation.  An 
exactly  similar  arrangement  still  exists  in  many  of 
I  the  early  Coptic  churches  of  Old  Cairo :  the  church 
of  Abu  Sergeh  is  a  specially  perfect  example.'  When 
the  church  was  reconstructed  in  1008,  Bishop  Orseolo 
did  not  interfere  with  the  older  and  then  obsolete 
arrangements  of  the  choir,  but  added  a  later  choir, 
formed  by  marble  screens,  projecting  three  bays  into 
the  nave,  with  seats  along  three  sides  of  the  enclosure, 
—an  arrangement  like  that  which  still  exists  in  the 
church  of  8.  Clemente  in  Rome  (see  Rome,  vol.  xx. 
p.  855).  The  present  choir-stalls  date  from  the  15th 
century.  A  fine  marble  ambo  was  at  the  same  time 
placed  outside  the  cancelli,  and  the  position  of  the 
celebrant  at  the  high  altar  was  reversed.  The  vaults 
of  the  three  apses  are  covered  with  fine  glass  mosaics, 
added  probably  in  the  1  2th  century :  in  the  centre  is  a 
large  figure  of  the  Virgin,  with  the  twelve  apostles 
below  ;  other  mosaics  cover  the  vaults  of  the  aisle- 
apses  and  the  whole  entrance  wall.  The  latter,  much 
restored,  has  scenes  of  the  Crucifixion,  the  Doom,  and 
Heaven  and  Hell.  The  sculpture  of  the  nave  capitals 
and  on  the  marble  cancelli  is  very  graceful  work  of 
Byzantine  style,  closely  resembling  similar  panels  at 
Ravenna  One  remarkable  peculiarity  of  this  church 
is  the  marble  shutter  which  closes  each  window  on  the 
right  wall ;  these  have  pivots  which  revolve  in  pro- 
jecting corbels — a  very  early  method  of  closing  win- 
dows of  which  very  few  examples  still  exist.  Even 
when  the  shutters  were  closed  some  dim  light  passed 
through  the  semitranslucent  marble  slabs.'  An  octag- 
onal baptistery,  also  built  by  Bishop  Orseolo,  stood 
outside  the  main  entrance  to  the  church,  but  has  been 
rebuilt  on  a  smaller  scale.  The  crypt  under  the  central 
apse  of  the  cathedral  is  probably  part  of  the  original 
cnurch,  unaltered  by  any  later  changes.*  The  small 
church  of  S.  Fosca,  which  is  connected  with  the  cathe- 
dral by  a  loggia,  is  also  a  building  of  exceptional  in- 
terest, dating  from  the  10th  century.  It  is  purely 
Oriental  in  plan,  and  much  resembles  that  of  St. 
Mark's  at  Venice  and  S.  Vitale  at  Ravenna,  on  a  small 
scale.  It  has  a  cruciform  nave,  with  a  large  dome 
supported  on  eight  columns,  and  a  projecting  choir  with 
three  apses.  Externally  it  is  surrounded  by  a  loggia, 
supported  on  marble  columns  with  rich  Byzantine 
capitals.  S.  Fosca  was  partially  rebuilt  in  the  12th 
century,  and  has  since  been  much  modernized,  but  its 
original  very  interesting  plan  still  remains  but  little 
changed. 

TORGAU,  a  fortified  town  in  the  Prussian  province 
of  Saxony,  is  situated  on  the  left  bank  of  the  Elbe, 
30  miles  northeast  of  Leipsic  and  26  miles  southeast 
of  Wittenberg.  Its  most  conspicuous  building  is  the 
Seh loss  Hartenfels,  on  an  island  in  the  Elbe,  begun  in 
1481  and  completed  in  1544  by  the  elector  John  Fred- 
erick the  Magnanimous.  This  castle  is  one  of  the  larg- 

1  Son  of  the  Venetian  doge  Pletro  Orseolo  I. 

»  Sec  Kiddle  ion  in  Archtrnloqia,  vol.  xlvlll.  p.  3W. 

*  Similar  marble  slabs,  not  made  to  move,  still  exiat  In  the  apae 
windows  of  8  Minlato,  near  Florence,  and  once  existed  In  the 
basilica  of  8.  Lorenzo  fiiori  1e  Mura,  Rome. 

*  The  cathedral  of  Parenzo,  in  Intrta,  a  work  of  the  6th  century, 
much  resemble*  the  cathedral  of  Torcello  (see  vol.  111.  p.  S17,  Fig. 
17).  similar  plans  are  also  to  be  seen  in  many  of  the  early 
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17).   Similar  plan»  are  also  ti 
churches  of  Syria  (see  Dc  Vogue\  ^r.~ 
well  as  In  the  Coptic  churches  of  Egypt. 


Digitized  by  GtfOgle 


476 


TORONTO. 


est  Renaissance  buildings  in  Germany,  and  contains  a 
chapel  consecrated  by  Luther  in  1 544.  The  town-house 
is  a  quaint  building  of  the  middle  of  the  16th  century, 
and  there  are  several  other  large  and  fine  buildings, 
chiefly  modern.  The  parish  church  contains  the  tomb 
of  Catherine  von  Bora.  Luther's  wife.  The  once 
flourishing  weaving  and  brewing  industries  of  Torgau 
have  declined  in  modern  times  ;  but  the  town  has 
manufactures  of  gloves  and  miscellaneous  articles,  and 
carries  on  trade  in  grain,  etc.,  on  the  Elbe  and  by  rail. 
The  fortifications,  begun  in  1807  at  Napoleon's  com- 
mand, are  largely  surrounded  with  water  \  they  in- 
clude a  ttte-de-prmt  at  the  end  of  the  bridge  across 
the  Elbe.  In  1885  the  population  was  10,988  (in  1783 
4000),  a  large  proportion  of  them  soldiers. 

Torgau  is  mid  to  have  existed  as  the  capital  of  a  distinct 
principality  in  the  time  of  the  emperor  Henry  I.,  bat  by 
1305  it  was  in  the  possession  of  the  margrave  of  Meissen. 
It  was  a  frequent  residence  of  the  electors  of  Saxony.  In 
Reformation  times  Torgau  appears  as  the  spot  where  John 
of  Saxony  and  Philip  of  Hesse  formed  their  league  against 
tin-  Roman  Catholic  imperial  estates ;  and  the  Torgau  Art!-  | 
cles,  drawn  np  here  by  Luther  in  1530,  were  the  basis  of  the 
Augsburg  Confession.  The  Thirty  Years'  War  inflicted 
great  suffering  on  the  town.  In  1760  Frederick  the  Oreat 
defeated  the  Austrian*  in  the  neighborhood  of  Torgau.  The 
town  capitulated  to  Tauentzien  on  January  10, 1814,  after 
a  siege  of  three  months. 

TORONTO,  the  capital  of  the  province  of  Ontario 
and  the  second  largest  city  in  the  Dominion  of  Canada, 
is  situated  on  a  large  and  finely  sheltered  bay  on  the 
north  shore  of  Lake  Ontario,  between  the  rivers  Don 
and  Humber.  The  magnetical  and  meteorological 
observatory,  in  the  university  grounds,  stands  at  a 
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height  of  108  feet  above  the  lake,  and  approximately 
342  feet  above  the  level  of  the  sea,  in  lat  43°  39'  35'" 
N.,  long.  79°  23'  39"  W.  Toronto  is  39  miles  north- 
east of  Hamilton,  at  the  head  of  Lake  Ontario,  and 
310  miles  west-southwest  of  Montreal.  The  bay  is 
formed  by  a  peninsula  or  island  about  6  miles  long, 
enclosing  a  fine  basin  of  3.44  square  miles,  with  a  nar- 
row entrance  at  the  west  end.  This  forms  a  safe  and 
commodious  harbor.  The  city  stands  on  a  thick  deposit 
of  boulder  clay,  overlying  shaly  sandstones  of  the  Cin- 
cinnati or  Hudson  River  group,  practically  equivalent 
in  position  to  the  Caradoc  horizon  of  British  geology. 
These  thin-bedded  sandstones  crop  out  on  the  lake 
shore,  and  have  been  quarried  fur  flagging  and  build- 


ing purposes  at  the  mouth  of  the  Humber.  Id  the 
northern  part  of  the  city  the  boulder  clay  is  OTerkid 
by  stratified  clays  of  the  Poet-Glacial  age,  largely  need 
in  the  manufacture  of  bricks,  of  which  manv  of  the 
houses  are  built.  The  site  slopes  gradually  from  tbe 
margin  of  the  bay  for  a  distance  of  3  miles  to  a  ter- 
race or  ancient  lake  margin  immediately  outside  the 
northern  limits  of  the  city,  which  occupies  an  area  of 
12.83  square  miles,  or  of  17.99  square  miles  including 
the  harbor  and  island.  The  streets  cross  each  other  at 
right  angles.  Yonge  Street,  the  main  thorough/ire 
running  north  and  south,  was  constructed  as  a  gnat 
military  road  in  1796,  and  extends  under  tbe  same 
name,  for  upward  of  30  miles,  to  Lake  Simcoe.  It 
constitutes  the  dividing  line  of  the  city,  the  street* 
being  reckoned  east  or  west  according  to  their  relation 
to  it. 

The  city  is  the  seat  of  the  provincial  Government, 
with  the  official  residence  of  the  lieutenant-governor, 
the  parliament  buildings  and  Government  offices,  tbe 
courts  of  law,  and  the  educational  departmental  build- 
ings for  Ontario.  The  provincial  legislature  occnDie* 
the  old  parliament  buildings  erected  in  1849,  when 
Toronto  was  the  capital  of  Upper  Canada ;  but  they 
have  long  been  recognized  as  inadequate  for  tbe  pur- 
pose. Plans  have  accordingly  been  prepared,  and  the 
new  buildings  are  now  in  process  of  erection.  The  nte 
is  in  the  centre  of  the  Queen's  Park,  a  finely  wooded 
park  of  upwards  of  30  acres,  originally  laid  out  for 
the  provincial  university,  and  on  which  the  old  build- 
ings of  King's  College  stood.  The  new  university 
building  occupies  a  fine  site  immediately  to  tbe  vest 
It  is  an  imposing  structure,  of  great  architectural 
beauty,  in  the  Norman  style,  with  a  massive 
central  tower.  The  buildings  of  the  provin- 
cial school  of  practical  science,  and  of  the 
magnetical  observatory,  are  also  erected  in  the 
university  grounds.  The  observatory  is  one 
of  the  meteorological  stations  established  by 
the  British  Government,  on  the  recommend* 
tion  of  the  Royal  Society  t  in  1840.  It  is  now 
maintained  by  the  Dominion  Government 

The  university,  University  College,  and  the 
school  of  practical  science  embrace  in  their 
conjoint  teaching  a  comprehensive  system  of 
training  in  arts  and  science ;  and  in  them  up- 
wards of  500  students  receive  their  training  m 
arts,  in  the  natural  and  applied  sciences,  and 
in  engineering.  There  is  also  a  medical  faculty, 
reorganized  under  a  recent  Act,  in  conjunction 
with  the  department  of  science  in  tbe  univer- 
sity. The  university  and  college  constitute 
unitedly  the  state  institution  maintained  by 
public  funds,  and  strictly  secular.  But  it  is 
surrounded  with  the  theological  and  training 
colleges  of  different  denominations  in  affilia- 
tion with  it,  the  students  of  which  pursue  their 
undergraduate  course  in  the  university  for  a 
degree  in  arts  The  affiliated  colleges,  tow 
of  which  give  degrees  in  divinity,  include 
Knox  College  (Presbyterian),  Wycliffe  Collew 
(Church  of  England},  St.  Michael's  College 
(Roman  Catholic),  Macmaster  Hall  (Baptist), 
and  Victoria  College  (Methodist).  Besides  the 
provincial  university  and  its  affiliated  colleges,  Trinity 
College  (Church  of  England)  gives  instruction  in  di- 
vinity and  arts,  and  confers  degrees  in  all  the  faculties- 
Toronto  and  Trinity  _  medical  schools  occupy  conven- 
ient buildings  in  the  immediate  vicinity  of  the  genera] 
hospital,  the  Burnside  lying-in  hospital,  and  the  Mer- 
cer eve  and  ear  infirmary.  The  students  in  medicine 
number  nearly  500,  including  a  small  number  of  lady 
students,  for  whom  special' instruction  is  provided. 
Upper  Canada  College,  founded  in  1829,  is  a  provincial 
institution  analogous  to  one  of  the  great  English  pub- 
lic schools  It  has  about  300  students  Tbe  Collegi- 
ate Institute  occupies  a  fine  building  immediately  ft 
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„ J,  forming  an  important  feature  in  the  provincial 
system  of  education,  and  is  maintained,  along  with 
(be  free  public  schools,  from  local  taxes.  Its  student* 
cumber  443,  of  whom  182  are  females.. 

Osgoode  Hall,  the  seat  of  the  superior  courts  of 
It*  and  equity,  is  an  ornate  Italian  building,  extended 
at  various  dates.  The  provincial  asylum  for  the  insane 
affords  accommodation  for  upwards  of  700  patients  ; 
it  is  surrounded  with  recreation  grounds  extending  to 
50  acres. 

The  city  charities  are  numerous  and  well  organized. 
The  churches  include  some  large  and  handsome  build- 
ings. Among  the  more  important  public  buildings  are 
those  of  the  educational  department,  including  a  mu- 
seum and  gallery  of  art,  normal  and  model  schools  ;  the 
custom-house,  a  fine  Renaissance  building,  with  exten- 
sive warehouses  attached ;  and  the  post-office,  also  of 
tasteful  architectural  design.  The  free  city  library  occu- 
pies a  commodious  building  in  Church  Street,  in  addi- 
tion to  branch  libraries  in  different  parte  of  the  city.  It 
contains  upwards  of  47,000  vols.  There  are  35  city 
public  schools,  occupying  large  and  commodious  build- 
ings, with  262  teachers  and  20,213  children.  The 
separate  (Roman  Catholic)  schools  number  13,  with  60 
teachers  and  37U2  children. 

Toronto  is  the  seat  of  many  flourishing  industries, 
including  foundries,  tanneries,  furniture,  stove,  shoe, 
and  other  manufactories,  flour-mills,  breweries,  etc. 
The  site  of  the  city  is  favorable  to  commerce.  It  is 
the  centre  of  a  rich  agricultural  district ;  and  its  har- 
bor is  of  easy  access  to  the  largest  vessels  that  navi- 
gate the  lakes.  It  lies  directly  opposite  the  mouth  of 
the  Niagara  river,  distant  40  mdes ;  and  throughout 
the  season  of  navigation  well-appointed  steamers 
maintain  communication  with  the  principal  routes  of 
travel  in  the  United  States  and  Canada.  By  means 
of  the  Grand  Trunk,  the  Great  Western,  the  Northern, 
the  Canada  Pacific,  and  other  railways,  it  forms  an  im- 
portant commercial  centre  for  distribution  ;  and  it  is 
the  seat  of  the  head  offices  of  most  of  the  banks  and 
of  the  chief  wholesale  trade  of  western  Canada.  The 
direct  route  from  the  lower  lakes  to  Lake  Superior  and 
the  great  Northwest  is  by  the  Northern  Railroad  to 
Georgian  Bay,  where  lines  of  steamers  maintain  con- 
stant communication  from  Collingwood  and  Owen 
Sound  to  Prince  Arthur's  Landing  and  the  railways  to 
Manitoba  and  the  Northwest. 

In  1861  the  population  numbered  44.82]  ;  in  1871 
it  had  increased  to  56,002 ;  in  1881  to  86,415  ;  and  in 
1887  it  is  believed  to  amount  to  140,000.  The  actual 
number  on  the  assessment  rolls  is  111,800.  The  esti- 
mated value  of  real  estate  in  Toronto  is  $105.000,<X)0. 
The  assessed  value  in  1886  was  $83,556,811.  The 


annual  revenue  of  the  city  is  estimated  for  1887  at 
$1,812,941.  The  amount  of  customs  duties  for  the 
fiscal  year  ending  30th  June,  1887,  was  $4,273,038. 
The  value  of  exports  to  the  same  date  was  $3,192,157, 
and  of  imports  $21,020,528.  The  city  returns  three 
members  to  the  Canadian  House  of  Commons,  and 
three  to  the  provincial  legislature  of  Ontario. 

In  tbe  despatches  of  Canadian  officials  of  Louis  XIV.  in 
tbe  17tb  century  Toronto  means  tbe  country  of  tbe  Hu- 
roos,  a  region  lying  between  Lake  Si  moots  and  Lake  Huron, 
about  40  miles  north.  The  river  Hunibor,  which  enters 
Lake  Ontario  immediately  to  the  west  of  the  Bay  of  To- 
ronto, though  navigable  only  for  a  short  distance  even  by 
canoes,  formed  with  its  portages  a  lino  of  communication 
between  Lake  Ontario  and  tbe  Huron  country.  Henc«  the 
station  near  the  mouth  of  the  river  became  the  com- 
mon Landing- place  for  trading  and  hunting  parties  bound 
for  the  region  known  of  old  aa  Toronto,  and  so  received  its 
name.  A  French  trading  post,  built  there  in  1749,  and 
originally  named  Fort  Ron  II 16,  after  the  French  colonial 
Antoine  Louis  Rouille,  cointe  do  Jouy,  was  famil- 
i  Fort  Toronto.   The  Northern  Railway,  the 


into  tbe  Muskoka  and  NippiUing  district*,  bringing  an  ex- 
tensive lumbering  region  into  direct  communication  with 
Toronto. 

The  site  for  the  town  was  surveyed  in  1783  by  Surveyor- 
General  Bonchette.  nuder  the  instruction  of  the  lieutenant- 
governor.  General  Simcoe;  and  in  bis  narrative  of  the 
original  survey  Bonchette  describes  the  untamed  aspect  of 


the  scene,  with  tbe  group  of  wigwams  of  it  little  band  of 
Mississaga  Iudiana  who  constituted  the  sole  occupants  of 
the  land ;  while  the  waters  of  the  bay  and  the  neighboring 
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marshes  were  the  haunta  of  innumerable  coveys  of 
fowl.  The  first  parliament  of  Upper  Canada  held  its  a* 
session  iu  May,  1793,  at  the  town  of  Newark,  at  the  mouth 
of  the  Niagara  river ;  but  in  the  following  August  the  seat 
of  government  was  transferred  to  Toronto,  to  which 
General  Simcoe  gave  tbe  name  of  York,  in  honor  of  the 
duke  of  York,  the  second  son  of  George  III.  Under  its 
new  name  the  embryo  metropolis  slowly  progressed  as 
the  surrounding  country  was  cleared  and  settled.  The 
entrance  to  the  harbor  was  guarded  by  two  block  houses; 
provision  was  made  for  barracks  and  garrison  stores; 
buildings  were  erected  for  the  legislature;  and  there  tbe 
members  of  parliament,  summoned  by  royal  proclamation 
to  "  meet  us  in  our  provincial  parliament  hi  our  town  of 
York,"  assembled  on  the  1st  of  June.  1797.  Sixteen  years 
later  the  population  numbered  only  456.  The  town  was 
twice  sacked  in  the  war  of  1812.  General  Dearborn  cap- 
tured it  at  the  head  of  a  force  of  upward*  of  2000  drawn 
from  tbe  neighboring  State*.  On  their  advance  to  the  out- 
works of  the  garrison,  the  magazine  of  the  fort  exploded, 
whether  by  accident  or  design,  killing  many  of  the  inva- 
ders. The  halls  of  legislature  and  other  buildings  were 
burnt,  and  the  town  pillaged.  On  the  restoration  of  peace 
the  work  of  creating  a  capital  for  Upper  Canada  had  well 
nigh  to  begin  anew.  But  tbe  city  advanced  with  the  general 
progress  of  the  country.  Trado  centred  in  the  little  capi- 
tal ;  the  population  increased ;  and  needful  manufactures 
were  established.  The  organization  of  Upper  Canada  Col- 
lege in  1830,  with  a  staff  of  teachers  nearly  all  graduates 
of  Cambridge,  gave  a  great  impetus  to  the  city  and  prov- 
ince. In  1834  the  population  of  York  numbered  fully 
10,000 ;  and  an  Act  of  the  provincial  legislature  conferred 
on  it  a  charter  of  incorporation,  giving  it  for  the  first  time 
an  efficient  system  of  municipal  government,  with  a.mayor, 
aldermen,  and  councilmen,  entrusted  with  the  administra- 
tion of  its  affairs.  Under  this  charter  it  was  constituted  a 
city,  with  the  name  of  Toronto.  (d.  w.) 

TORPEDO.  Torpedoes  may  be  briefly  described 
as  charges  of  some  explosive  agent,  inclosed  in  water- 
tight cases,  and  moored  or  propelled  under  water  at 
such  depths  that  by  their  explosion  they  may  sink  or 
seriously  damage  a  vessel  in  their  vicinity.  The  use 
of  torpedoes  in  naval  warfare  was  proposed  and  even 
attempted  in  the  end  of  the  last  and  beginning  of  the 
present  century,  but  no  successful  application  of  them 
was  made  until  the  American  Civil  War  of  1861-64. 
The  word  "submarine  mine"  is  generally  substituted 
for  "  torpedo "  when  speaking  of  defensive  or  sta- 
tionary mines,  the  latter  term  Being  reserved  for  loco- 
motive torpedoes,  or  others  used  in  offensive  operations. 

1 .  Submarine  Minn. — Submarine  mines  are  divided 
into  three  classes  :  (1)  observation  mines,  fired  by  an 
electric  current  when  the  enemy  is  observed  to  be 
within  the  destructive  area  of  the  mine:  (2)  electro- 
contact  mines,  which,  when  struck,  fire  by  automati- 
cally completing  the  electric  circuit  from  the  battery 
ashore;  (31  mechanical  mines,  which,  when  struck, 
fire  through  the  action  of  some  contrivance  within 
themselves,  and  are  not  connected  with  the  shore. 
Mines  of  the  first  class  are  used  in  places  where  a 
channel  has  to  be  kept  clear  for  screw  steamers  to  pass, 
the  second  class  in  those  parts  of  the  channel  where 
there  is  little  traffic,  and  the  third  class  in  channels 
which  it  is  intended  to  bar  equally  against  friend  or  foe 

Electrical  mines  have  the  advantage  over  mechanical 
that  by  the  removal  of  the  firing  battery  the  Dassage 
of  a  ship  is  rendered  perfectly  safe,  and  that  toe  con- 
dition of  the  mine  can  be  ascertained  by  electrical  tests, 
but  the  electric  cables  are  liable  to  damage,  and  add 
greatly  to  the  expense  of  the  defence. 

Gun-cotton  and  dynamite  are  the  explosives  gen- 
erally used  in  mines,  the  charges  varying  from  30  lb 
to  500  lb,  according  to  the  description  of  mine.  In 
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all  mines  the  charge  is  exploded  by  means  of  a  de- 
tonator containing  fulminate  of  mercury.  In  mines 
loaded  with  gun-cotton  the  detonator  is  inserted  in 
a  priming  charge  of  dry  gun-ootton,  this  priming 
charge  being  in  a  metal  case,  closely  surrounded  by 
the  wet  gun-cotton  comprising  the  remainder  of  the 
charge.  _  Where  dynamite  is  employed  the  priming 
charge  is  not  necessary.  Experiment*  made  to  de- 
termine the  horizontal  distance  at  which  an  ironclad 
will  be  vitally  injured  by  different  charges  have 
yielded  the  following  general  results: 


Charge. 

10  to  15  ft 
90  ft. 
60  ft. 

4  ft. 
10  ft 
15  ft 

The  explosion  of  500  lb  of  gun-cotton  at  a  hori- 
zontal distance  of  30  feet  would  seriously  injure  a 
vessel,  and  30  tb  in  contact  with  the  bottom  below 
the  armor  would  probablv  blow  a  hole  through  the 
outer  and  inner  skin.  The  depths  given  above  are 
approximately  the  best  depths  to  get  the  fullest  effect 
out  of  the  charges  mentioned.  When  the  water  is  so 
deep  that  if  the  mine  were  placed  on  the  bottom  it 
could  not  exert  its  full  destructive  effect  on  the  bot- 
tom of  a  ship,  it  is  given  enough  buoyancy  to  allow 
it  to  float  above  its  moorings, — a  mine  on  the  bottom 
being  termed  a  "ground  mine,"  and  a  mine  floating 
above  its  moorings  a  "buoyant  mine." 

If  mines  are  placed  too  close  together  the  explosion 
of  one  will  damage  those  near  it,  the  interval  which 
must  be  left  between  them  being— for  a  100  tb  mine, 
100  feet ;  for  a  250  tb  mine,  250  feet ;  and  for  a  500 
lb  mine,  300  feet.  There  is  therefore  always  a  possi- 
bility of  a  ship  passing  through  a  single  line  of  mines 
without  coming  within  the  destructive  area  of  any. 
Mines  are  therefore  generally  arranged  in  two  or  more 
lines,  the  mines  of  one  line  covering  the  spaces  left  be- 
tween the  mines  of  the  next,  or  several  mines  may  be  laid 
close  together,  and  the  whole  exploded  simultaneously. 

The  electric  circuit  of  all  electrical  mines  is  very 
similar.  A  voltaic  battery  ashore  has  one  pole  put 
permanently  to  earth  and  the  other  pole  joined  to  the 
electric  cable  leading  to  the  mine.  This  cable  passes 
into  the  mine  case  through  a  water-tight  joint,  and  is 
connected  up  to  one  pole  of  the  electric  detonator,  the 
other  pole  of  the  detonator  being  connected  to  the 
mouth-piece  of  the  mine  and  consequently  to  earth. 
To  prevent  the  mine  being  fired  until  the  proper 
moment  has  arrived,  this  circuit  must  be  broken  some- 
where, and  means  provided  for  completing  it  when  the 
mine  is  to  be  fired.  In  the  case  of  observation  mines 
this  is  done  by  inserting  a  firing  key  in  the  electric 
cable  near  the  battery,  and  in  electro-contact  mines  by 
a  circuit  closer  in  the  mine. 

The  right  moment  to  Are  an  observation  mine  is  deter- 
mined by  two  observers  ashore,  who  have  each 
Observation  adjusted  two  sights  in  line  with  the  mine,  as  it 
mines.  was  lowered  into  position, — the  stations  for 
these  observers  being  chosen  so  that  their  linea 
of  sight  may  be  as  nearly  as  possible  at  right  angles  to  each 
other.  The  electric  cable  from  the  mine  is  led  past  both 
observers  and  connected  to  a  firing  battery,  one  pole  of 
which  ia  put  permanently  to  earth.  A  firing  key  inserted 
in  the  circuit  at  the  station  of  each  observer  renders  the 
simultaneous  pressure  of  both  keys  necessary  to  explode 
the  mine.  If  each  observer  depresses  his  firing  key  as  the 
centre  of  the  enemy  crosses  his  own  Hue  of  sight  both  keys 
can  only  be  pressed  simultaneously  if  the  enemy  arrives  at 
the  intersection  of  tho  two  lines  of  sight,  and  consequently 
over  the  mine.  When  many  mines  are  placed  in  one  chan- 
nel, it  is  usual  to  moor  them  in  three  lines,  the  prolongation 
of  each  line  converging  to  au  observing  station,  where  the 
direction  of  each  line  is  marked  by  sights.  The  electric 
cables  from  all  the  mines  come  to  another  observing  station, 
and  are  there  connected  to  separate  firing  keys,  each  of 
which  has  one  pole  joined  up  to  a  firing  battery.  The  ob- 
•  at  this  station  is  also  provided  with  a  separate  sight 


marking  the  direction  of  each  mine  in  all  the  lines.  The 
former  station  ia  termed  the  "  converging  "  and  the 
the  "  firing "  station.  The  observer  at  the 
tion  telegraphs  to  the  firing  station  the 
the  centre  of  the  enemy  is  on  one  of  the  lines  of  mines,  the 
observer  at  the  firing  station  determining  by  means  of  Lm 
sights  which  individual  mine  the  enemy  is  over,  and  he 
can  fire  it  by  pressing  the  corresponding  key. 

Instead  of  separate  sighU  for  each  mine,  observing  arcs 
may  be  used.  These  instruments  are  furnished  with  a 
telescope,  which  can  be  constantly  directed  on  the  enemy, 
a  bar  attachment  automatically  closing  the  circuit  when 
the  direction  of  the  enemy  corresponds  to  a  mine.  The 
camera  obscure  baa  also  been  used  for  f 
tion  of  an  enemy  in  the  mine  field. 

Electro-contact  mines  are  buoyant  mines : 
10  feet  below  the  surface,  and  are  in  connection 
with  an  electric  battery  ashore.  They  are 
arranged  to  explode  on  being  (truck  by  a  pac- 
ing ship,  by  means  of  an  apparatus  contained 
in  the  mine  itself,  called  a  circuit  closer.  Many 
different  kinds  of  circuit  closers  are  in  use,  but  they  all 
depend  upon  there  being  a  break  in  the  electric  circuit 
while  the  circuit  closer  is  at  rest  the  circuit  closer  com- 
pleting the  circuit  when  the  mine  receives  a  blow.  That 
most  commonly  used  (Fig.  1)  consists  of  a  steel  spindles 
carrying  a  weight  b  on  its  upper  end.  This  steel  spindle 
carries  an  insulated  brass  ring  c,  to  which  the  wire  from 
the  detonator  d  is  attached,  the  other  pole  of  the  detonator 
being  connected  to  the  cable  e  leading  to  the  electric  bat- 
tery. On  the  mine  being  struck  the  inertia  of  the  weight 
causes  the  steel  rod  to  vibrate  sufficiently  to  bring  the  in- 
sulated ring  in  contact  with  brass  springs  in  connection 
with  the  earth,  thus  completing  the  circuit  of  the  electric 
battery  through  the  detonators.  Another  form  of  circuit 
closer  r»  a  tube  of  mercury,  which  by  splashing  up  when 
the  mine  is  struck  completes  the  electric  circuit  between 
two  previously  insulated  points. 

A  single  main  cable  from  the  battery 
may  have  several  electro-contact  mine* 
attached  to  it;  the  expense  of  leading  a 
separate  wire  from  each  mine  to  the 
battery  ia  therefore  avoided.  If  one 
mine  was  fired  the  broken  end  of  its 
branch  wire  from  the  main  cable  would 
be  left  in  the  water,  and  on  another 
mine  being  struck  it  wonld  only  receives 
portion  of  the 
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cult,  clear  of  the  explosion 
a  platinum  wire  fuse  contained  in  a  strong  iron 
the  same  current  which  fires  the  detonator  in  the 
fuses  the  platinum  wire  bridge  of  the  disconnector, 
circuit  to  the  broken  blanch  remains  inanlated. 

Mechanical  mines,  of  which  there  are  many 
patterns  contain  the  means  of  ignition  within 
themselves,  and  are  unconnected  with  any 
apparatus  ashore.    They  maybe  ignited  by 
percussion,  friction,  chemical  action,  and  electricity. 

A  simple  form  of  mechanical  mine  has  a  heavy  top,  which, 
on  being  pushed  off  by  a  passing  ship,  either  pulls  oat  spin 
and  releases  a  plunger,  which  is  then  forced  by  a  powerful 
spring  into  a  detonator,  or  a  friction  tube  is  fired  when  the 
weight  falls  on  a  line  attached  to  it  Another  form,  known 
as  Abel's  mechanical  exploder,  consists  of  a  glass  tubs  con- 
taining sulphuric  acid,  and  surrounded  by  chlorate  of  pot- 
ash and  sugar.  The  whole  is  contained  in  an  india-rubber 
tube,  which  projects  from  the  top  of  the  mine,  thelowereod 
being  in  communication  with  the  charge.  When  struck,  the 
india-rubber  benda,  and,  the  glass  tube  breaking,  the  sul- 
phuric acid  mixes  with  the  chlorate  of  potash  a*d  kju 
and  inflames  the  charge. 

'  mines  can  be  made  by  placing  a  vol- 
taic battery  inside  the 
mine  itacM  and  joining 
it  up  to  a  fuse  and  or-  mtoes. 
cuit  closer,  the  circuit 
closer  completing  the  circuit  when 
the  mine  Is  struck.    Another  form 
of  electro-mechanical  mine  (Fig.  2) 
has  several  projecting  horns  (a,  a,  s) 
of  lead  tubing.    Inside  each  born  it 
a  glass  tube  containing  bii 
of  potash,  and  immediate) 
a  row  of  small  sine  and 
h,  in  a  containing  cell.   On  any  one 


taining  cell, 
horns  being 
te  of  potash. 
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eel!,  converting  the  arrangement  into  a  voltaic  battery, 
which,  being  Already  connected  to  the  electric  fuse,  c,  fires 
the  mine. 

All  mechanical  and  electro- mechanical  mines  are  provided 
with  some  contrivance  to  guard  against  accidental  explosion 
daring  the  process  of  laying.  In  mechanical  mines  a  safety - 
pin  can  be  withdrawn  after  the  mine  is  in  position,  or,  in 
the  case  of  Abel's  exploder,  the  projecting  tube  is  surrounded 
by  iron  segments  which  fall  off  when  the  mine  is  in  position. 
In  electro-mechanical  mines  two  of  the  wires  forming  part 
of  the  circuit  inside  the  mine  may  be  brought  through  to 
the  outside  and  kept  apart  till  the  mine  is  in  position,  these 
wires  being  long  enough  to  allow  of  the  operator  retiring 
clear  of  the  explosion  before  joining  them  up  and  rendering 
the  mine  dangerous. 

Mechanical  mines  have  the  advantage  over  electrical  that 
tbey  require  fewer  trained  men  for  their  manipulation,  are 
cheaper,  and  can  be  placed  in  position  very  rapidly.  Bat 
no  really  efficient  method  has  yet  been  devised  that  will  en- 
•are  i  mechanical  mine,  after  it  has  been  placed  in  position, 
bcioc  safely  taken  up  again  for  examination  or  removal, 
oor  can  any  tests  be  applied  to  ascertain  if  it  remains  in  an 
efficient  condition. 
All  mines,  especially  those  with  electric  cables  attached, 
most  be  protected  by  gun  fire  or  guard  boats, 
as,  if  the  mine  field  is  unprotected,  tbey  can 
be  easily  destroyed  by  countermining  or 
creeping.  Countermining  is  carried  out  by  exploding  a 
succession  of  charges  in  an  enemy's  mine  field.  Mines  con- 
taining heavy  charges  would  be  used  for  the  purpose, 
several  of  these  mines  being  dropped  in  succession  from  a 
boat  towed  by  a  fast  steamer,  the  whole  line  being  exploded 
together  as  soon  as  the  hist  mine  had  been  dropped. 
Numerous  experiments  have  proved  that  the  explosion  of  a 
500  lb  mine  will  effectually  destroy  any  mine  within  a 
radios  of  100  feet ;  the  countermines  would  therefore  be 
dropped  at  double  this  distance  apart,  and  the  channel  so 
cleared  marked  by  buoys.  Electric  cables  can  also  be  caught 
sod  raised  to  the  surface  by  grapnels  or  the  grapnel  may 
hares  case  of  explosive  between  its  arms,  so  that,  Instead 
of  raising  the  wire,  it  may  be  cut  by  firing  the  charge. 

2.  Locomotive  Torpedoei.—ltooomotive  torpedoes 
are  a  numerous  class,  the  principal  being  the  White- 
bead,  Lav,  Sims,  Brennan,  and  Ericsson.  The 
Whitehead  is  the  only  one  which  can  be  considered  s 
well-developed  naval  weapon. 
This  torpedo  (Fig.  3)  is  made  in  different  sizes, 
varying  from  1 2  feet  to  1 9  feet  in  length  and 
from  12  to  15  inches  in  diameter  ;  the  cross 


Counter- 


section  is  circular,  tapering  to  a  point  at 
each  end.    It  is  capable  of  being  so  adjusted  that  on 


three-cylinder  engine,  which  drives  two  propellers  re- 
volving in  opposite  directions  in  the  tail.  The  mechan. 
ism  in  the  balance  chamber  C  works  two  exterior  rud- 
ders on  each  side  of  the  tail,  which  keep  the  torpedo  at 
a  uniform  depth  during  its  run.  This  device  has  nevei 
been  patented,  but  is  a  secret ;  the  details  of  it,  however, 
have  been  purchased  by  all  prominent  maritime  nations. 

The  tail  F  is  fitted  with  four  broad  fins,  which  tend 
to  keep  the  torpedo  on  a  straight  course  and  prevent 
it  rolling.  The  horizontal  tail  fins  carry  four  rudders, 
two  horizontal  and  two  vertical.  The  horizontal  rud- 
ders worked  from  the  balance-chamber  keep  the  tor- 
pedo at  its  set  depth  ;  the  vertical  rudders  are  per- 
manently adjusted  so  as  to  cause  the  torpedo  to  travel 
in  a  straight  line. 

The  air-chamber  of  a  torpedo  is  usually  made  of  fluid 
compressed  steel,  the  remaining  compartments  of  thin 
steel  plate,  and  the  interior  mechanism  of  phosphor- 
bronze.  In  Germany  torpedoes  are  now  made  entirely 
of  phosphor-bronze. 

The  torpedo  can  be  discharged  from  above  or  below 
water.  Prom  above  water  it  is  shot  out  of  an  air-gun 
(Fig.  3)  mounted  on  the  deck  of  a  ship  and  pointing 
through  the  side.  The  air-gun  consists  of  a  metal  tube 
a,  a.  a,  of  the  same  length  as  the  torpedo,  the  rear 
end  being  closed  by  an  air-tight  door.  The  gun  carries 
a  reservoir  c  of  compressed  air,  the  contents  of  which, 
by  means  of  a  suitable  firing  valve  d,  can  be  instan- 
taneously admitted  into  the  gun.  When  the  torpedo 
is  to  be  discharged  this  firing  valve  is  opened,  ana  the 
compressed  air  in  the  reservoir  forces  the  torpedo  out 
at  a  high  velocitv,  a  tripper  b  projecting  through  the 
top  of  the  gun  throwing  back  the  starting  lever  of  the 
torpedo  on  its  way  out  From  below  water  the  tor- 
pedo is  discharged  through  a  tube,  the  muzzle  of 
which  forms  part  of  the  stem  of  the  ship,  the  tube 
being  fitted  with  an  outside  valve  which  prevents  the 
water  from  entering  while  the  torpedo  is  placed  in  the 
tube.  Latterly  powder  has  been  used  instead  of  com- 
pressed air  for  the  ejecting  force. 

The  Lay  torpedo  is  a  boat  of  cylindrical  form,  the  fore 
part  being  charged  with  an  explosive.  The  mo- 
tive ?ower  is  carbonic  acid  gas  generated  in 
the  usual  way.  As  only  a  very  small  portion 
of  the  boat  is  visible  on  the  surface,  two  guide  rods,  one  on 
each  end  of  the  vessel,  mark  its  position  at  any  part  of  its 


Fio.  8.— Whitehead  Torpedo. 


being  discharged  it  will  travel  at  any  depth  between 
j  and  15  feet  below  the  surface,  and  it  will  maintain  this 
depth  for  its  entire  run.  The  torpedo  travels  at  a 
uniform  speed  for  the  whole  of  its  range,  the  speed 
and  range  varying  for  different  patterns ;  the  latest 
type  has  a  speed  of  24  knots  for  600  yards.  The  tor- 
pedo can  be  set  so  that,  in  the  event  of  its  not  striking 
tbe  shin  aimed  at,  it  will  stop  at  the  end  of  its  range 
and  sink.  _  For  exercise  it  can  be  set  to  stop  at  any 
distance  within  the  limits  of  its  range,  rise  to  the  sur- 
face, and  float.  The  torpedo  is  divided  into  several 
compartment*.  The  foremost,  A,  contains  a  charge  of 
from  30  to  100  ft>  of  gun-cotton,  according  to  the  size 
of  the  torpedo.  This  charge  is  fired  on  the  torpedo 
striking  a  ship  by  a  pistol  which  strews  into  the  nose 
of  the  torpedo.  On  impact  the  point  of  the  pistol  is 
driven  inwards  and  forces  the  point  of  a  steel  striker 
into  a  detonator.  By  means  of  powerful  air-pumps 
air  is  compressed  into  the  air-chamber  8  to  a 
of  1000  ft)  on  the  square  inch,  and  actuates  a 


Sims 
torpedo. 


|  run.  The  boat  can  be  started,  stopped,  and  steered  by 
means  of  electric  cable,  containing  several  insulated  wires, 
which  is  paid  out  from  the  boat  as  it  travels. 

The  Bimsitorpedo  is  cigar-shaped,  and  is  suspended  to  a 
boat-shaped  float.  The  torpedo  is  propelled  by 
screws  driven  by  an  electric  motor  situated  in 
the  body,  the  current  for  which  is  supplied 
from  a  dynamo  ashore.  The  electric  cable  is 
drum  in  the  torpedo,  and  pays  out  as  the  torpedo  advances. 
The  torpedo  is  also  steered  from  the  shore  by  an  electric 
current.   Its  speed  is  about  12  knots. 

The  principle  of  the  Brennan  torpedo  is  as  follows.  The 
torpedo  contains  two  drums  upon  wh  ich  a  large 
amount  of  pianoforte  wire  is  wound.  One  end  5HK 
of  the  wire  from  each  drum  is  taken  to  large 
drama  ashore,  which  are  revolved  by  a  steam-engine.  By 
winding  up  on  the  large  drums  ashore  a  rotary  motion  is 
imparted  to  the  drams  in  the  torpedo,  which  by  means  of 
gearing  revolve  two  screw  propellers,  and  these  drive  the 
torpedo  through  the  water.  The  torpedo  can  be  steered 
from  the  shore  in  any  direction,  by  winding  on  one  drum 
faster  than  the  other,  which  alteration  in  motion  moves  a 
vertical  rudder  on  the  torpedo. 


MssljNtl  S'^*'E^lvin  forPefto^ls^bullt  forgone-  and  two-mile  service  and  with  a  guaranteed  speed  of  two  miles  per  hour.  Th» 
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The  Ericsson  torpedo  la  a  long  flah-ahaped  weapon,  made 
of  wood,  and  weighted  so  as  to  have  little  or  no 
Ericsson  buoyancy.  The  charge  ia  contained  in  a  metal 
torpedo.  ca>0  ttt  the  fore  end.  It  ia  propelled  by  a  charge 
of  gunpowder,  out  of  a  submarine  gun  fixed  in  the  bows  of 
a  ship.  Its  range  ia  about  300  feet,  and  it  Are*  on  impart. 
Outrigger,  Drifting,  and  Towing  Torpedoet.— Before  the  in- 
troduction of  the  Whitehead,  veaaela  armed 
Outrigger,  with  torpedoes  were  principally  supplied  with 
2nd  t"w'ln*  l'lB  outr,K8er  torpedo.  The  explosive  is  con- 
Imtrimi  tained  in  a  metal  case  secured  to  the  end  of  a 
steel  or  wooden  pole,  which  lies  fore  and  aft  in 
the  vessel  carrying  it.  The  pole  can  bo  rigged  out  until 
the  torpedo  in  submerged  a  short  distance  ahead  of  the 
vessel,  and  is  fired  on  contact  with  the  enemy's  side,  either 
by  an  operator  in  the  boat  completing  the  electric  circuit, 
or  by  the  circuit  being  completed  by  a  circuit  closer  in  the 
torpedo.  In  rivers,  or  places  with  a  current,  drifting  tor- 
pedoes can  be  used.  They  should  be  suspended  from  floats, 
and  arranged  in  groups  or  pairs  connected  together  by  a 
rope,  so  that  they  may  catch  across  the  bows  of  a  vessel  at 
anchor.  They  can  be  fired  after  a  given  lapse  of  time  by 
clockwork  and  other  devices,  or  can  be  so  arranged  that  the 
firing  arrangement  is  reliaxed  on  a  catch  being  withdrawn 
by  the  action  of  a  propeller  wheel,  which  remains  stationary 
as  long  as  the  torpedo  drifts  with  the  current,  but  is  revolved 
by  the  force  of  the  current  when  the  torpedo  is  stopped. 
Towing  torpedoes  are  constructed  to  diverge  from  either 
aide  of  the  ship,  when  towed,  which  is  effected  by  shaping 
the  torpedo  like  an  otter.  The  torpedo  tows  on  the  surface, 
and,  on  striking  a  ship'sside,  the  head  containing  the  charge 
drops  off,  and  fires  as  its  weight  tautens  a  lino  connecting 
it  to  the  body. 

Torpedo  Boat*.— The  great  improvements  made  of  late  years 
_  in  machine  guns  have  rendered  the  outrigger 

boau  and  towinK  torpedo  of  little  value  for  torpedo 

boats  as  it  would  be  almost  impossible  to  approach 
a  vessel  near  enough  to  use  them  before  the  boat  would  be 
destroyed  by  the  storm  of  missiles  which  would  be  fired  at 
her.  All  torpedo  boats  under  construction,  and  most  of 
those  already  completed,  are  therefore  armed  with  the 
Whitehead  torpedo.  A  modern  torpedo  boat  is  built  en- 
tirely of  steel,  the  plates  often  not  exceeding  vV  inch  in 
thickness,  as,  in  order  to  get  the  necessary  high  speed,  the 
minimum  of  weight  consistent  with  the  necessary  strength 
is  of  the  first  importance.  There  are  three  classes  of  boats, 
known  as  first,  second,  and  third.  The  first  are  capable  of 
keeping  the  sea  on  their  own  account ;  the  second  are  for 
harbor  defence ;  and  the  third  can  be  carried  ou  board  a 
ship. 

The  following  table  gives  the 
of  a  boat  of  each  type: 
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The  boilers  and  machinery  are  protected  by  coal,  and  an 

steering  gear  and  telegraphs 

torpedo 


armored  tower  protects  the 
for  controlling  the  engines. 

Torpedo  Net*.  —The  introduction  of  the  me 

boat  has  caused  great  attention  to  be  paid  to 
Torpedo       any  means  which  wiU  protect  a  ship  from  the 

torpedo.  Most  nations  are  adopting  steel-wire 
netting,  suspended  from  booms  attached  to  the  ship's  side, 
the  booms  keeping  the  nets  sufficiently  far  off  to  prevent 
any  damage  being  done  to  the  bottom  by  the  explosion  of 
the  largest  charge  carried  by  a  Whitehead.   This  netting, 


i  being  cumbersome  and  heavy,  cannot  be  used  unl< 
the  ship  ia  stationary  or  nearly  so,  so  that  in  many  cases  it 


would  be  useless,  but  for  ships  at  anchor  it  is  of  great  value. 
Increased  cellular  subdivision  is  also  being  given  to  ships 
under  construction,  and  special  vessels,  called  "torpedo 
catchers,"  are  being  built  by  most  nations.  A  torpedo 
catcher  is  a  veasel  of  superior  size  and  strength,  but  with 
the  same  high  speed  as  a  torpedo  boat,  the  principal 
arm  of  the  torpedo  catcher  being  machine  guns. 

(E.  P.  a.) 


TORQUATUS.   See  Mahlitjb. 

TORQUAY,  a  watering-place  of  England,  is  finely 
situated  on  the  northern  recess  of  Tor  Bay,  Devon- 
shire, and  on  the  Dartmouth  and  Torbay  branch  of 
the  Great  Western  Railway,  12  miles  north  of  Dart- 
mouth, 23  south  of  Exeter,  and  220  west-southwest 
of  London.  Owing  to  the  beauty  of  its  site  and  the 
equability  of  its  climate,  it  is  the  favorite  watering- 
place  of  Devon,  and,  being  screened  by  lofty  hills  on 
the  north,  east,  and  west,  and  open  to  the  sea  breezes 
of  the  south,  it  has  a  high  reputation  as  a  winter  resi- 
dence. The  temperature  seldom  rises  as  high  as  TO5 
in  summer  or  falls  below  freezing  point  in  winter. 


Environs  of  Torquay. 


The  lower  ground  is  occupied  by  shops,  hotels,  and 
the  plainer  class  of  houses,  while  mansions  and  villas 
occupy  the  picturesque  acclivities  of  the  well-wooded 
limestone  cliff*,  commanding  a  great  variety  of  fine 
views.  There  are  still  some  remains  of  the  origini] 
Torre  abbey,  founded  for  Praemonstratensiang  by 
William,  Lord  Brewer,  in  11%.  They  stand  to  the 
north  of  the  modern  mansion,  but,  with  the  excepuon 
of  a  beautiful  pointed-arch  portal,  are  of  comparatively 
small  importance.  On  the  south  of  the  gateway  is  an 
old  13th-century  building,  known  as  the  Spanish  bam. 
On  Chapel  Hill  are  the  remains  of  a  chapel  of  (be 
12th  century,  dedicated  to  St.  Michael,  supposed  to 
have  formerly  belonged  to  the  abbey.  St  Saviour* 
parish  church  of  Tor-Mohun,  or  Tonnoham,  an  in- 
dent stone  structure,  was  restored  in  1 874.  The  old 
church  at  St.  Mary  Church,  to  the  north  of  Torquay, 
has  been  rebuilt  in  the  Early  Decorated  style ;  and  in 
1871  a  new  tower  was  also  erected  as  a  memorial  to 
Dr.  Phillpotta,  bishop  of  Exeter,  who  with  his  wile  is 
buried  in  the  churchyard.  St.  John's  church,  by 
Street,  is  a  very  fine  example  of  modern  Gothic. 
Among  the  principal  secular  buildings  are  the  town- 
hall  with  square  tower  (1852),  the  post-office  (18651. 
the  museum  of  the  natural  history  society  (1874),  tbe 
theatre  and  opera-house  (1880),  the  county  po»« 
court,  the  market,  and  the  schools  of  art  and  science 
(extended  in  1887).  There  are  a  number  of  benevo- 
lent institutions,  including  the  Torbay  infirmary  and 
dispensary  (1843),  the  homoeopathic  dispensary  (1  $4*!, 
the  Western  hospital  for  consumption  (1852),  Crypt 
House  institution  for  invalid  ladies  (1854),  and  the 
Mildmay  home  for  incurable  consumptives  (1886).  In 
1886  the  local  board  purchased  from  the  lord  of  the 
manor,  at  a  cost  of  £85,000  11413,100],  the  harbors, 
piers,  baths,  assembly  rooms,  etc.,  including 60 acres 
of  pleasure  grounds  and  open  spaces.  The  town  i* 
supplied  with  water  from  the  Dartmoor  hills.  16  miles 
distant^  at  a  cost  of  £120,000  [$583,200].  There  is  J 
convenient  harbor,  extended  in  1870  at  a  coat  of 
£70,000  [$340,200],  and  having  a  depth  of  over  JO  ft* 
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at  low  water.  The  principal  imports  are  coals,  timber, 
and  slates,  and  the  principal  exports  are  stones  of  the 
Transition  limestone  or  Devonshire  marble,  which  is 
much  valued  for  building  purposes.  In  the  town  are 
*  namber  of  marble-polishing  works.  !'•  i .  -otta  ware 
of  very  fine  quality  is  also  manufactured  from  a  deposit 
of  cUy  at  Watonmbe  and  at  Hele.  The  population  of 
the  urban  sanitary  district  (Tormoham  with  Torquay, 
area  1465  acres)  in  1871  was  21,657,  and  in  1881  it  was 
34,767. 

There  waa  a  village  at  Torre  even  before  the  foundation 
of  the  abbey,  and  in  the  neighborhood  of  Torre  are  remains 
of  toman  occupation.  The  manor  waa  granted  by  William 
the  Conqueror  to  Richard  de  Bruvere  or  de  Brewcre,  and 
waa  subsequently  known  as  Tor  Brewer.  After  the  defeat 
of  tnr  Spaniah  Armada,  Don  Pedro's  galley  waa  brought 
ioto  Torbay;  and  William,  prince  of  Orange,  landed  at 
Torluv  5th  November,  1688.  The  bay  was  a  rendezvous  for 
the  British  fleet  during  the  war  with  France,  and  the  flrst 
food  houses  at  Torquay  were  built  for  the  officers.  Until 
half  a  century  ago  it  was  an  insignificant  fishing  village, 
t  BtewiU-s  Panorama  o/  Tbrquay,  18X1,  and  White  s  History  cf 


TORQUEMADA,  Juan  de  (1388-1468),  or  rather 
Jorannks  [»:  Turrecremata,  cardinal,  was  born  at 
Valladolid  in  1388,  and  at  an  early  age  joined  the  Do- 
minican order,  early  distinguishing  himself  for  learning 
sod  devotion.  In  1415  fie  accompanied  the  general 
of  his  order  to  the  council  of  Constance,  whence  he 
proceeded  to  Paris  for  study,  and  took  his  doctor's 
degree  in  1423.  After  teaching  for  some  time  in  Paris, 
hereame  prior  of  the  Dominican  house  first  in  Val- 
ladolid  and  tben  in  Toledo.  In  1431  Pope  Eugenius 
IY.  called  him  to  Rome  and  made 'him  "  magister 
sancti  palatii. "  At  the  council  of  Basel  he  was  one  of 
the  ablest  and  most  prominent  supporters  of  the  view 
of  the  Roman  curia,  and  be  was  rewarded  with  a  cardi- 
nal's hat  in  1439.    He  died  in  1468. 

His  principal  works  are  hi  OraHani  Derrrtum  Oommentarii, 
4  vols.,  Venice,  1578 ;  Expotitio  Brevii  et  Utilii  super  Toto 
Pttlteno.  Mains,  1474  ;  Qmeitione*  Spiritual**  super  Erangetia 
TUnu  Anni,  Brixen,  1498 ;  Summa  Ecclr*iarticn,  Salamanca. 
155a  The  last-named  work  has  the  following  topics:  (1) 
De  Univeisa  Ecclesia ;  (2)  De  Ecclesia  Bomaua  et  Pontiflcis 
Priatstu:  (3)  De  Universal ibus  Conciliis ;  (4)  De  Schisma- 
acis  et  Hj&reticis. 

TORQUEMADA,  Tomas  de.  inquisitor-general  for 
I  Wile  and  Leon,  was  born  early  in  the  loth  century, 
and  died  in  1498.  When  called  to  the  work  with 
which  hia  name  is  so  unenviably  associated  he  was 
prior  of  the  Dominican  house  in  Segovia.  See  Inqui- 
sition. 

TORRE  ANNUNZIATA,  a  town  of  Italy,  in  the 
province  of  Naples,  12}  miles  southeast  from  that  city, 
on  the  Ray  of  Naples,  at  the  southern  base  of  Vesu- 
vius. The  inhabitants  are  mainly  occupied  in  fishing 
and  in  a  brisk  coasting  trade  ;  there  are  also  manufact- 
ures of  arms,  paper,  and  macaroni.  The  population 
in  HH|  was  20.060. 

TORRE  DEL  GRECO,  a  town  of  Italy,  in  the 
province  of  Naples,  7$  miles  to  the  southeast  of  that 
city,  lies  at  the  southwest  foot  of  Vesuvius,  on  the 
of  the  Bay  of  Naples.  It  is  built  chiefly  of 
and  stands  on  the  lava  stream  of  1631,  which 
1  two-thirds  of  the  older  town.  Great  damage 
was  done  by  the  eruptions  of  1737  and  1794,  when  im- 
mense streams  of  lava  flowed  through  the  town  into 
the  sea  j  the  earthquake  of  1857  and  the  eruption  of 
December  8,  1861,  were  even  more  destructive.  After 
«ach  disaster  the  people  have  returned  and  repaired 
the  ruin,  the  advantage  derived  from  the  rich  land  on 
the  flanks  of  the  volcano  and  the  proximity  to  the  sea 
and  to  Naples  being  more  than  enough  to  overcome 
apprehensions  of  danger.  In  the  outskirts  are  many 
beautiful  villas  and  gardens.  The  inhabitants  are 
larjrely  employed  in  fishing  (tunny,  oyster,  sardine, 
and  especially  coral),  and  the  neighborhood  is  famed 
for  its  fruit  and  wine.  The  population  in  1881  was 
21,588. 


TORRE Y,  John  (1796-1873),  a  distinguished 
American  botanist,  was  a  member  of  an  old  New 
England  family  which  contributed  several  officers  to 
the  War  of  Independence.  He  was  born  at  New 
York  [15th  August],  and  spent  his  school  days  there, 
save  for  the  concluding  year  at  BoBton.  When  he 
was  15  or  16  years  of  age  his  father  received  a  | 
appointment  at  Greenwich,  and  there  he 
acquaintance  of  Amos  Eaton,  one  of  the  foreiL^ 
pioneers  of  natural  history  studies  and  popular  science 
teaching  in  America.  He  thus  learned  the  elements 
of  botany,  as  well  as  something  of  mineralogy  and 
chemistry,  so  determining  the  studies  of  his  life.  In 
1815,  he  commenced  the  study  of  medicine,  meanwhile 
finding  time  to  prepare  his  first  catalogue  of  plants, 
and  to  establish  a  correspondence  with  American  ana 
foreign  botanists,  and  in  1818  he  commenced  practice.1 
Stimulated  by  Elliott's  account  of  the  flora  of  South 
Carolina  and  Georgia,  Torrey  commenced  a  systematic 
account  of  the  botany  of  the  Northern  States,  of  which 
the  first  and  only  volume  appeared  in  1824.  In  the 
same  year  he  obtained  the  chair  of  chemistry  and 
geology  at  West  Point  Military  Academy,  whence  he 
was  translated  three  years  later  to  the  cbemical  pro- 
fessorship in  the  College  of  Physicians,  New  York. 
He  next  described  the  collections  of  the  first  explora- 
tion of  the  Colorado  Territory,  so  laying  the  founda- 
tion of  all  subsequent  work  upon  the  flora  of  the 
Rocky  Mountains.*  In  these  years  he  also  mono- 
graphed the  sedges,  and  did  good  service  in  substitu- 
ting the  natural  for  the  Linnsean  system.  In  1836  he 
was  appointed  botanist  to  the  State  of  New  York, 
producing  his  Flora  of  the  State  in  1843 ;  while  from 
1838-43  be  carried  on  the  publication  of  the  earlier 
portions  of  flora  of  North  America,  with  the  assist- 
ance of  his  pupil  Asa  Gray.  Becoming  more  and 
more  immersed  in  chemical  labors,  which  from  1857 
passed  partly  and  soon  completely  into  those  of  U.  S. 
assayer,  he  notwithstanding  continued  to  accumulate 
and  work  up  masses  of  material  for  this  vast  under- 
taking, which  still  awaits  completion  at  the  hands  of 
his  colleague  and  successor,  Prof.  Gray.  He  evinced 
a  continued  interest  in  botanical  teaching,  and  made 
over  his  valuable  herbarium  and  library  to  Columbia 
College  two  or  three  years  before  his  death.  He  will 
be  remembered  not  only  as  the  father  of  American 
systematic  botany,  and  an  accurate  and  faithful,  if 
somewhat  excessively  cautious,  investigator,  but  also 
as  an  eminent  teacher,  and  for  an  excellence  of  per- 
sonal character  and  simplicity  of  Iwliefs  much  resem- 
bling Faraday's.  His  memory  is  literally  kept  green 
by  the  beautiful  Coniferous  genus  Torrrya,  and  his 
labors  commemorated  and  continued  in  the  valuable 
of  the  Torrey  Botanical  Club. 

1873. 

TORRICELLI,  Evanoelista  (1608-1647).  physi- 
cist and  mathematician,  was  born  at  Faenza,  October 
15.  1608.  Left  fatherless  at  an  early  age,  he  was  care- 
fully educated  under  the  care  of  his  uncle,  a  Camal- 
dolese  monk,  who  in  1627  sent  him  to  Rome  to  profit 
by  the  scientific  teachings  of  Benedetto  Castelli.  The 
perusal  of  Galileo's  Dialoghi  delle  Nuove  Scienze 
(1638)  inspired  his  fertile  mind  with  many  fresh  de- 
velopments of  the  new  mechanical  principles  there  set 
forth,  which  he  embodied  in  a  treatise  De  Morn 
(printed  amongst  his  Opera  Geometrica,  1644).  Ita 
communication  by  Castelli  to  Galileo  in  1641  led  to  the 
adoption  as  a  disciple  by  the  Florentine  sage  of  one 
who  seemed  not  unworthy  to  become  his  successor. 
Torrioelli  accordingly,  repairing  to  Florence.  October 
10,  1641,  resided  with  Galileo,  and  acted  as  his  amanu- 
ensis during  the  three  remaining  months  of  his  life. 
On  its  close  his  contemplated  return  to  Rome  was  an- 
ticipated by  his  nomination  as  grand-ducal  mathema- 

i  r While  vet  a  student  at  tbe  College  of  Physicians  and  Surgeons 
Biped,  to  found  the  N.Y.Lyceum  of  Natural  History, 


of  which  he 
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tician  and  professor  of  mathematics  in  tbe  Florentine 
academy.  The  discovery  which  has  perpetuated  his 
fame  was  made  in  1643.  Galileo  had  failed  to  perceive 
why  water  refuses  to  rise  above  33  feet  in  a  closed  tube. 
It  occurred  to  Torrioelli  to  try  the  experiment  in  a 
more  compendious  form.  The  anticipated  result  en- 
sued that  the  suspended  column  of  mercury  was  shorter 
than  that  of  water  in  the  proportion  of  its  greater 
specific  gravity.  Ho  immediately  concluded  both  to 
be  sustained  by  atmospheric  pressure,  and  constructed 
the  "siphon-barometer"  expressly  for  the  purpose 
of  measuring  its  fluctuations.  By  this  momentous 
discovery  the  obscure  notion  of  a  fuga  vacui  was  ban- 
ished from  physical  science,  and  its  progress  most 
notably  quickened.  The  mercurial  barometer  was 
long  known  as  the  "Torricellian  tube,"  and  the 
vacuum  it  includes  is  still  designated  the  "Torricellian 
vacuum." 

The  publication  amongst  Torricolli's  Opera  Gtome- 
trica  (Florence,  1644)  of  a  tract  on  the  properties  of 
the  cycloid  involved  him  in  a  controversy  with  Rober- 
val,  who  accused  him  of  plagiarising  his  earlier  solution 
of  the  problem  of  its  quadrature.  There  seems,  how- 
ever, no  room  for  doubt  that  Torrioelli's  was  arrived  at 
Independently.  The  matter  was  still  in  debate  when 
he  was  seized  with  fever  and  pleurisy,  and  died  at 
Florence,  after  twenty  days'  illness,  October  25,  1647, 
at  the  age  of  39.  He  was  buried  in  San  Lorenzo,  and 
a  commemorative  statue  of  him  erected  at  Faenza  in 
1864.  He  was  of  a  singularly  amiable  disposition,  and 
possessed  qualities  the  most  felicitous  for  the  investi- 
gation of  nature.  Among  the  new  truths  detected  by 
him  was  the  valuable  mechanical  principle  that  if  any 
number  of  bodies  be  so  connected  that,  by  their  motion, 
their  centre  of  gravity  can  neither  ascend  nor  descend, 
then  those  bodies  are  in  equilibrium.  He  also  discov- 
ered the  remarkable  fact  that  the  parabolas  described 
(in  a  vacuum)  by  indefinitely  numerous  projectiles 
discharged  from  the  same  point  with  equal  velocities, 
but  in  all  directions,  are  situated  within  a  paraboloid 
which  is  a  tangent  to  all  of  them.  His  theorem  that 
a  fluid  issues  iroiu  a  sinall  orifice  with  the  same  velocity 
(friction  and  atmospheric  resistance  apart)  which  it 
would  have  acquired  in  falling  through  the  depth  from 
its  surface  is  of  fundamental  importance  in  hydraulics. 
He  greatly  improved  both  the  telescope  and  microscope, 
and  invented  the  Bimple  microscope  composed  of  a 
globule  of  melted  glass.  Several  large  object  lenses, 
engraven  with  his  name,  are  preserved  at  Florence. 
He  used  and  developed  Cavalieri's  method  of  indivisi- 
bles. 

A  selection  from  Torricelli's  manuscripts  was  published 
by  Toiuniaao  Bonaventura  in  1715,  with  tbe  title  Lezioui 
Accailemiche  ( Florence \.  They  Include  an  addniw  of  ac- 
knowledgment on  his  admission  to  the  Accademia  delta 
Cruse*.  His  essay  on  the  inundations  of  the  Val  di  Chiana 
was  printed  in  RaeeoUa  d' Anion  eke  traltano  del  Molo  deW 
Acque  (vol.  iv.  p.  115,  Florence,  1768)  and  amongst  Opuecoli 
IdraiUiei  (vol.  iii.  p.  347,  Bologna,  1822).  For  his  life,  see 
Fabronl,  VtUs  Itahrum,  vol.  i.  p.  345;  Ghinami,  Lettere  fin 
qui  Inedite  di  Erangelista  Torrieeiti  (Faenra,  1864);  Tirabos- 
chi.  Storia  delta  Lett,  It.,  vol.  viii.  p.  302  (od.  1824i;  Montncla, 
Jlitt.  dee  Math.,  vol.  ii. ;  Marie,  Hiet.  dee  Science*,  vol.  iv.  p. 
133. 

TORRIGIANO,  Pnrrno  (c.  1470-1522),  a  Floren- 
tine sculptor,  was,  acccording  to  Vasari,  one  of  the 
group  of  talented  youthB  who  studied  art  under  the 

{tatronage  of  Lorenzo  the  Magnificent  in  Florence. 
ien.  Cellini,  reporting  a  conversation  with  Torrigiano, 
relates  that  he  and  Michelangelo,  while  both  young, 
were  copying  the  frescos  in  the  Carmine  chapel,  when 
some  slighting  remark  made  by  Michelangelo  so  en- 
raged the  violent  temper  of  Torrigiano  that  he  struck 
him  on  the  nose,  and  thus  caused  that  disfigurement 
which  is  so  conspicuous  in  all  the  portraits  of  Michel- 
angelo. Soon  after  this  Torrigiano  visited  Rome,  and 
helped  Pinturicchio  in  modelling  the  elaborate  stucco 
decorations  in  the  Appartamenti  Borgia  for  Alexander 
VL    After  some  time  spent  as  a  hired  soldier  in  the 


service  of  different  states,  Torrigiano  was  invited  to 
England  to  execute  the  magnificent  tomb  for  Henry 
VII.  and  his  queen  which  still  exists  in  the  lady  chapel 
of  Westminster  Abbey.  This  appears  to  have  been 
begun  before  the  death  of  Henry  \  IL  in  1509,  but  was 
not  finished  till  1517.  It  consists  of  two  colossal  re- 
cumbent effigies  in  gilt  bronze  on  an  altar- tomb  of  black 
marble,  decorated  with  very  graceful  medallions  of  tbe 
patron  saints  of  Henry  and  his  wife,  and  other  enrich- 
ments in  bronze.  The  two  effigies  are  well  modelled, 
and  have  life-like  but  not  too  realistic  portraits.  After 
this  Torrigiano  received  the  commission  for  the  altar, 
rotable,  and  baldacchino  which  stood  at  the  west,  out- 
side the  screen  of  Henry  VII. 's  tomb.  The  altar  had 
marble  pilasters  at  the  angles,  two  of  which  still  exist 
and  below  the  nuttua  was  a  life-sized  figure  of  the  dead 
Christ  in  painted  terra-cotta.  The  rotable  consisted  of 
a  large  relief  of  the  Resurrection.  The  baldaocbino 
was  of  marble,  with  enrichments  of  gilt  bronze;  part 
of  its  frieze  still  exists,  as  do  also  a  large  number  of 
fragments  of  the  terra-cotta  angels  which  surmounted 
the  baldacchino  and  parts  of  the  large  figure  of  Christ. 
The  whole  of  this  work  was  destroyed  by  the  Puritan* 
in  the  17th  century.1  Henry  V IIL  also  commissioned 
Torrigiano  to  make  him  a  magnificent  tomb,  somewhat 
similar  to  that  of  Henry  VII..  but  one-fourth  larger, 
to  be  placed  in  a  chapel  at  Windsor  (o.r.) ;  it  was, 
however,  never  completed,  and  its  rich  bronze  wu 
melted  by  the  Commonwealth,  together  with  that  of 
Wolsey's  tomb.  The  indentures  for  these  various 
works  still  exist,  and  are  printed  by  Neale,  Wtttmintttr 
AU>ey,  London,  1818,  vol.  i.  p.  54-59.  These  inter- 
esting documents  are  written  in  English,  and  in  then 
the  Florentine  is  called  "Peter  Torrysany."  For 
Henry  VII. 's  tomb  he  contracted  to  receive  £15(0 
[$7290],  for  the  altar  and  its  fittings  £1000  [14860], 
and  £2000  [$9720]  for  Henry  VIII's  tomb.  Other 
works  attributed  from  internal  evidence  to  Torrigiano 
arc  the  tomb  of  Margaret  of  Richmond,  mother  of 
Henry  VII.,  in  the  south  aisle  of  his  chapel,  and  > 
terra-cotta  effigy  in  the  chapel  of  the  Rolls. 

_  While  these  royal  works  were  going  on,  Torrigiano 
visited  Florence  in  order  to  get  skilled  assistants.  He 
tried  to  induce  Ben.  Cellini  to  come  to  England  to  help 
him,  but  Cellini  refused,  partly  from  his  dislike  to  tbe 
brutal  and  swaggering  manners  of  Torriiriano,  and  also 
because  he  did  not  wish  to  live  among  '  such  beasts  u 
the  English. ' '  The  latter  part  of  Torrigiano' s  life  wu 
spent  in  Spain,  especially  at  Seville,  where  some  terra- 
cotta sculpture  by  him  still  exists.  His  violent  temper 
got  him  into  difficulties  with  the  authorities,  and  be 
ended  his  life  in  1522  in  the  prisons  of  the  Inquisition. 

TORSHOK  [or  Torjok]  ,  a  district  town  of  Russia, 
in  the  government  of  Tver,  on  the  river  Tvertea.  3* 
miles  by  rail  to  the  southwest  of  the  OstaslikoTo  sta- 
tion of  the  St.  Petersburg  and  Moscow  railway.  It 
dates  from  the  11th  century,  and  the  very  name 
("market-place")  shows  that  this  dependency  of 
Novgorod  was  a  commercial  centre.  It  was  strongly 
fortified  with  a  stone  wall,  which,  however,  only  par- 
tially protected  it  from  the  attacks  of  Mongols,  Lithu- 
anians, and  Poles.  Torshok  is  now  celebrated  in  Rus- 
sia for  its  embroidered  leather-work  and  manufacture 
of  travelling  bags,  and  for  its  trade  in  corn  and  flour 
The  population  in  1884  was  12,900. 

TORT,  as  a  word  of  art  in  the  law  of  England  and 
the  United  States,  is  the  name  of  civil  wrongs  (pot 
being  merely  breaches  of  contract)  for  which  there  i*  a 
remedy  by  action  in  courts  of  common  law  jurisdiction. 
It  may  be  said  to  correspond  approximately  to  the 
term  "delict"  in  Roman  law  and  the  systems  derived 
from  it.  But  this  is  only  a  rough  approximation.  For 
in  English  UBage  tort  includes,  not  only  those  matter* 

'  An  old  drawlnc  still  exists  showing  thlt  elaborate  work .  ft  * 
enjrraved  in  tbe  iHerurgin  Angliennn,  Condon.  IMS,  p 
hundreds  of  fragment*  of  this  terrm-eotU  sculpture  were  fountf 
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which  in  Roman  law  are  clamed  under  obligations  quasi 
ex  delicto,  but  various  others  which  Roman  or  modern 
Continental  lawyers  would  refer  to  the  law  of  owner- 
ahip  or  real  rights,  and  not  to  any  such  head  as 
•delict."  The  truth  is  that  the  actual  development 
of  tort  as  a  legal  genus  has  been  purely  historical  and 
to  no  small  extent  accidental.  Nothing  can  be  learnt, 
of  course,  from  the  word  itself.  It  is  merely  the 
French  word  for  "  wrong,"  specialized  into  a  technical 
meaning  by  a  process  which  was  completed  only  in  the 
latter  yeare  of  the  17th  century  and  the  earlier  of 
the  18th. 

The  early  common  law  had  no  theory  of  obligations 
in  the  Roman  sense,  and  hardly  any  theory  of  con- 
tract Its  remedies  were  directed  either  to  the  resti- 
tution of  something  which  the  defendant  unjustly 
detained  from  the  plaintiff — were  it  land,  goods,  or 
money— or  to  the  repression  of  violent  wrongdoing. 
Only  the  former  class  of  remedies  was  purely  civil ; 
the  latter  included  a  penal  element  of  whioh  formal 
traces  remained  long  after  the  substance  had  vanished. 
A  man  who  trespassed  on  his  neighbor  with  force  and 
arms  offended  the  king  as  well  as  his  neighbor,  and 
was  liable  not  only  to  pay  damages  to  his  neighbor  but 
to  make  a  fine  to  the  king.  Gradually  the  category 
of  "  force  and  arms  "  was  neld  to  include  all  manner 
of  direct  injuries  to  person,  land,  or  goods,  though  the 
force  might  consist  in  nothing  more  than  the  bare  set- 


treated.  Its  remedies  are  made  efficient,  but  at  the 
cost  of  straining  the  theory  at  various  point*.  Henoe 
many  difficulties  of  detail  and  much  obscurity  of  prin- 
ciple. The  distinction  between  dominium  and  obligatio 
exist*,  of  course,  in  English  law,  but  it  is  peculiarly 
hard  for  an  English  lawyer,  with  the  usual  unsystem- 
atic training,  to  grasp  it  with  certainty  or  trace  it  with 
accuracy. 

There  is  also  a  region  of  considerable  obscurity  about 
the  points  of  contact  between  contract  and  tort.  The 
questions  thus  raised  are  too  technical  for  discussion 
here.  Since  pleadings  have  ceased  to  be  formal  they 
are  much  leas  likely  to  arise  ;  on  the  other  hand,  they 
are  more  likely,  in  the  exceptional  cases  where  they 
may  still  arise,  to  be  unexpected  and  baffling. 


tin,-  foot  without  lawful  cause  on  the  soil  possessed  by 
one  s  neighbor.  But  this  was  still  a  long  way  from 
making  room  for  the  modern  growth  of  the  law  of 
torts.  The  decisive  opening  was  given  by  the  Statute 
of  Westminster,  which  enabled  actions  to  be  framed 
"on  the  case" — in  consimili  casu, — that  is,  allowed 
legal  remedies  to  be  extended  by  analogy  to  the  forms 
of  action  already  recognised.  Now  those  forms  and 
their  incidents  were  archaic  and  inelastic :  the  proced- 
ure was  cumbrous,  and  plaintiffs  were  liable  in  many 
ways  to  irrational  and  irreparable  discomfiture.  The 
more  modern  action  on  the  case  was  free  from  these 
drawbacks.  Hence  it  was  the  aim  of  ingenious  pleaders 
to  extend  t  he  action  on  the  case  as  much  as  possible  ; 
and  so  successful  was  this  movement  that  in  the  16th 
century  a  special  form  of  "  trespass  on  the  case  "  be- 
came, under  the  name  of  assumpsit,  the  common  and 
normal  method  of  enforcing  contracts  not  made  by 
deed,  and  remained  so  till  the  middle  of  the  present  cen- 
tury. It  still  holds  its  place  in  those  American  States 
where  the  old  forms  of  action  have  not  been  abolished. 
Note  that  "  assumpsit "  had  become  a  substantive  title 
of  the  law,  and  was  consciously  referred  to  its  proper 
Kenus  of  contract,  before  the  genus  or  order  of  torts 
was  formed.  Meanwhile  other  actions  on  the  case, 
framed  mostly  on  the  analogy  of  trespass,  but  partly 
on  that  of  other  genetically  similar  remedies  of  tne  old 
law.  were  applied  to  the  redress  of  miscellaneous  in- 
juries to  person  or  property  which  for  one  and  another 
reason  could  not  be  touched,  or  could  not  be  conven- 
iently dealt  with,  by  the  old  action  of  trespass  itself. 
Some  of  these  actions  on  the  case  acquired  hxed  forms 
of  their  own  and  became  distinct  species ;  others  did 
not ;  there  remained  (and  there  still  remains  in  theory) 
an  undefined  region  of  possible  new  actions  applying 
the  principles  of  legal  right  and  duty  to  new  exigencies 
of  fact. 

The  extension  of  forms  of  remedy  grounded  on  tres- 
pass caused  those  forms  which  were  grounded  on  resti- 
tution to  fall  into  the  background,  with  the  curious 
result  that  in  the  modern  common  law  nothing  is  left 
answering  to  the  vindicatio  of  the  Roman  law.  We 
have  an  elaborate  law  of  property,  but  when  it  comes 
to  the  practical  protection  ot  our  rights  we  find  that 
we  can  recover  our  property  only  by  complaining  of  a 
wrcne  done  to  our  possession  or  right  to  possession. 
The  law  puta  the  actual  possessor  in  the  first  line,  and 
ajlows  an  owner  definitely  out  of  possession  to  sue  only 
for  "  injury  to  the  reversion."  though  an  owner  who 
-  at  will  is  indeed  more  favorably 


For  the  practical  purposes  of  modern  law  we  may  divide 
torts  into  throe  groups,— wrongs  of  a  personal  character, 
wrongs  affecting  property,  and  wrongs  affecting  person  and 
property,  either  or  both.  Under  the  first  group  come  the 
wrongs  of  physical  violence  and  restraint,  namely,  assault 
and  false  imprisonment;  then  the  wrong  done  to  men's 
good  name  by  libel  and  slander,  in  which  kind  there  are 
sundry  curious  and  not  wholly  rational  distinctions;  and 
we  must  here  rather  than  elsewhere  count  deceit,  and  a 
somewhat  ill-defined  clasa  of  wrongs  of  a  like  nature,  of 
which  the  generic  mark  is  the  necessary  presence  of  a 
fraudulent  intention,  or  at  least  reckless  disregard  of  good 
faith.  In  one  case,  that  of  malicious  prosecution,  evil  mo- 
tive must  be  shown;  in  fact,  the  much-tormented  word 
"malice"  has  very  nearly  its  natural  and  ordinary  mean- 
ing. So-called  slander  of  title  belongs  to  this  class,  being  in 
truth  a  special  form  of  deceit.  Wilful  interference  with  the 
exercise  of  public  or  private  rights  may  bo  an  actionable 
wrong,  though  the  competitive  exercise  of  like  rights  is 
none ;  and  it  is  held,  though  not  without  doubt,  that  pro- 
curing a  person  to  break  his  contract  for  one's  own  advan- 
tage (for  example,  a  singer  engaged  by  a  rival  opera  man- 
ager, or  a  specially  skilled  workman  in  a  rival  factory)  is  on 
this  principle  a  wrong  to  the  other  contracting  party. 

With  regard  to  property  the  broad  rule  of  the  common 
law  is  that  a  man  meddles  with  whatever  belongs  to  others 
at  hi-  peril.  This  has  been  established  and  worked  out  only 
through  a  series  of  intricate  formal  distinctions.  But  the 
result  is  that,  special  exceptions  excepted,  even  the  moat 
innocent  assumption  of  dominion  without  a  real  title  makes 
one  liable  to  the  true  owner. 

Wrongs  of  the  mixed  kind  affecting  both  person  and  prop- 
erty arise  from  the  use  of  one's  own  property,  or  the  doing 
of  acts  lawful  in  themselves,  in  a  manner  inconsistent  with 
the  safety  and  convenience  of  others.  The  accustomed  heads 
of  such  wrongs  are  nuisance  and  negligence. 


some  failure  in  due  diligence  is  involved ;  but  in  i 
the  law  has,  on  grounds  of  general  policy,  imposed  an  I 
lute  or  all  but  absolute  duty  of  avoiding  harmful 
One  must  do  certain  things  at  one's  peril,  if  at  all,  though 
the  doing  of  them  is  not  in  Itself  unlawful ;  others  arc  done 
not  at  one's  peril,  and  yet  under  a  wider  responsibility  than 
the  common  run  of  lawful  acts.  It  is  not  wrong  to  make  an 
artificial  reservoir  of  water  on  one's  own  land;  but  the 
landowner  who  does  so  must  answer  for  all  damage,  though 
no  failure  in  due  diligence  be  shown,  if  the  water  escapes 
by  any  cause  which  reasonable  human  care  could  possibly 
have  provided  against.  Again,  the  occupier  of  a  place  of 
business  must  keep  it  in  safe  repair,  for  the  benefit  of  cus- 
tomer* and  others  lawfully  coming  there;  and.  if  harm  is 
done  through  the  want  of  repair,  it  is  no  excuse  for  him  to 
say  that  he  had  engaged  an  apparently  competent  person  to 
keep  things  in  order.  These  are  modern  principles  in  the 
law,  and  seem  to  have  hardly  yet  reached  their  full  develop- 
ment. The  doctrine  of  negligence  is  also  mostly  modern. 
Questions  of  much  interest  and  difficulty  arc  raised  by  "  con- 
tributory negligence,"  i.e.,  when  it  is  alleged  by  way  of  de- 
fence that  the  party  complaining  suffered  wholly  or  mainly 
by  his  own  want  of  care.  The  true  principle  appears  to  be 
that,  if  under  the  circumstances  the  harm  suffered  by  tho 
plaintiff  was  the  natural  and  probable  consequence  of  the 
defendant's  want  of  care,  the  defendant  is  liable, — and  this 
whether  the  plaintiff,  or  some  third  person,  has  or  has  not 
in  any  degree  contributed  to  the  final  rvsult  by  want  of  care 
on  his  own  part,  or  even  by  a  voluntary  act,  provided  that 
the  act  be  such  as  might  have  been  foreseen  and  expected. 
Rut  if  the  plaintiff  has  done  something  which,  though  in- 
duced by  the  defendant's  default,  was  not  a  natural  and 
probable  nnsequenee  of  it,  or  if  the  harm  suffered  is  due  to 
some  act  of  a  third  person  which  could  not  have  been  rea- 
sonably foreseen  or  expected,  then  the  defendant  will  not 
be  liable. 
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A  great  number  of  special  duties  have  been  imposed  on 
different  clauses  of  persons—  public  officers,  undertakers  of 
public  occupations,  and  so  forth— by  modem  Acts  of  Parlia- 
ment, and  are  enforcible  by  penalties.  In  some  cases  the 
breach  of  such  a  duty  confers  a  separate  right  of  action  upon 
a  person  who  thereby  suffers  damage,  in  others  not,  according 

ntcntion  of  the  enactment.  No 


to  what  appears  to  be  the  intention 
general  rule  can  be  laid  down. 

In  practice,  a  large  proportion  of  actionable  injuries, 
especially  injuries  by  negligence,  are  due  to  the  acts 
or  defaults  of  servants  or  workmen,  from  whom  no 
substantial  redress  could  be  obtained  or  expected.  It 
is  held  in  the  common  law,  and  appears  to  be  held 
in  all  modern  systems,  that  a  master  is  liable  for  the 
acts  and  defaults  of  the  servants  employed  by  him, 
provided  those  acts  or  defaults  occur  in  the  course 
of  the  servant's  employment,  that  is,  while  the  ser- 
vant is  about  the  master's  business,  and  acting  with 
•  view  to  the  master's  interest,  and  not  for  some 
different  private  purpose  of  his  own.  But  a  man  is 
not  generally  liable  for  the  conduct  of  an  "  iude- 

Sentient  contractor" — a  person  who  undertakes  to 
o  or  get  done  certain  work,  but  not  to  be  under 
the  emplover's  control  as  to  the  manner  of  doing  it. 
One  may  be  so  liable,  however,  in  virtue  of  special 
duties  attached  to  particular  situations  by  positive 
rules  of  law.  When  a  servant  is  injured  by  the  act 
or  default  of  another  servant  working  under  the 
same  employer,  the  general  rule  of  liability  haa 
been  largely  modified  in  the  employer's  favor,  on 
grounds  which  have  neither  been  consistently  ex- 
pounded nor  generally  received  as  satisfactory.  The 
Employers'  Liability  Act  of  1880  has  remedied  the 
most  obvious  hardships  consequent  on  the  decisions, 
bat  only  by  way  of  particular  exceptions,  so  that  the 
law  as  a  whole,  if  more  just  than  it  was,  is  much 
more  intricate,  and  does  not  appear  to  rest  on  any 
intelligible  principle.  The  Scottish  courts  were  in 
a  way  to  develop  a  more  rational  doctrine,  but  the 
House  of  Lords,  instead  of  adopting  it,  forced  the 
law  of  Scotland  into  conformity  with  judgments 
which _were  still  of  only  recent  authority  in  Eng. 

r,  haa  given  trooblo* 


mala,  and  that  of  turtle  to  those  which  live  in  the 
sea  or  pass  a  great  part  of  their  existence  in  fresh 
water. 

Tortoises  and  turtles  constitute  one  of  the  orders 
of  Reptiles,  the  Chelania.  They  are  characterixed  by 
having  the  trunk  of  the  body  incased  in  a  more  or  leas 
ossified  carapace,  which  consists  of  a  dorsal  more  or 
less  convex  portion,  and  of  a  flat  ventral  one,  the 
so-called  plastron.  These  portions  are  generally  more 
or  less  firmly  united  on  the  side,  but  leave  a  wide 
'  opening  in  front  through  which  the  head  and  neck 
'  and  the  fore-limbs  protrude,  and  one  behind  for  the 
tail  and  hind-limbs.    The  dorsal  carapace  is  (with  the 
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are  several  modern  English  and 
i  text-books  on  the  law  of  torts :  C.  Q.  Addison, 
Wrong*  an/t  their  Rtrmedie*.  bring  a  Trratim  on  the  Law  qf 
TorU.  6th  ed.,  by  Horace  Smith.  London,  1887,  Is.  8vo. ; 
M  M.  Blaelow,  Leading  Cute*  on  the  Isiw  qf  Tort*.  Boston, 
Mass  1875,  la.  8vo. ;  Id..  EtrmmU  of  the  Law  qf  TorU.  3d 
ed.,  Boston.  Mass.,  l»tfi.  urn.  8vo. ;  C.  Oollett,  M  utual  of 
the  tan  of  Tori*  and  of  the  Meanere  qf  Damage*,  fith  ed., 
Madras,  1886,  H»o. ;  T.  M.  Cooley,  A  Treatite  on  the  Law 
of  TorU,  Chicago,  1880,  8vo. ;  8.  Hastings.  A  Trratim  on 
TvrU,  London.  1885,  la.  8ro. ;  F.  Hlllisrd,  The  Ixite  qf  TM» 
or  Private  Wrong*.  4th  ed.,  Boston.  Msas .  1874.  la.  8vo..  2 
vols. :  7,  T.  Piggott,  Principle*  of  the  Imui  of  Tort*.  London, 
lSHf>.  Hvo  :  F.  Pollock.  The  Mv  qf  TorU,  London,  1887, 


ery  branch  the  law  has  been  largely  developed 
modified  by  the  decisions  of  the  last  fifty  yean. 

(r.po.) 


:  A.  Cnderhlll.  A  Summary  ofUte  Law  of  Thru,  3d  ed., 
lion,  1881, 8vo.  There  are  also  well-known  works  of 
a  wide*  scope  which  touch  on  many  parts  of  the  subject, 
such  as  that  of  Mayne  on  Damages;  and  monographs 
on  special  parts,  snch  as  those  on  Negligence  by  Campbell, 

Horace  Hmilh,  Shearman  and  Kedfield,  and  Wharton,  and  Pi0 
ClSS  gl^^^^fe^^gaft^Eg:      Figs.  1.  2.-Shcll  of  Ttotudo  wMk  to  show  the  division*  of  the  la- 

Stokes.  The  Anglo- Indian  C>de*).  The  general  Institutional    I^,the^  ^f1.,, y  ,d'i"^, 1  hi*'    '  pp^ 

bpto  (Bk?«k*°«_and  »"f  .the  later  adaptations    •^^f^'u^*rc^^"V^rkl. :  m.  marginal. ;  a.  gags;* 

of  Blackstone  In  hngland )  arc  of.  little  use,  as  In  almost    ^  Ku|nnl .  p  pertonll!, .  ab,  abdominals :  pa,  pneanals ;  an.  ansls. 

Bones  of  the  Carapace;  cef,  costals ;  ne,  neurals ;  nu,  nuchal .  pv.  VTP^- 
s»',  marginals ;  ent, entoplastron  ;  ep,  cplplastron  ;  kyo,  hyoplastron ;  >ffi 

TORTOISE.  Of  the  three  name^enerally  h™l"tron :  «**!•»—»■ 
used  for  this  order  of  reptiles,  viz.,  Tortoise.  Turtle,  j  exception  of  Spharep's)  formed  by  the  dorsal  vertebra, 
and  Terrapin,  the  first  is  derived  from  the  old  French  by  trie  ribs  which  are  so  much  expanded  as  to  form 
word  tortui,  i.e.,  twisted,  and  was  probably  applied  sutures  with  each  other,  and  by  a  number  of  lateral 
first  to  the  common  European  species  on  account  of  j  dermal  ossifications  (marginals).  The  plastron  cooaauj 
its  curiously  bent  forelegs.  Turtle  is  believed  to  i  of  from  eight  to  eleven  more  or  leas  dilated  dernisl 
be  a  corruption  of  the  same  word,  but  the  origin  ]  bones,  the  sternal  elements  of  higher  Vertebrata  beine 
of  the  name  terrapin  is  unknown :  1  since  the  absent.  This  osseous  case  or  shell  receives  n 
time  of  the  navigators  of  the  16th  century  it 
haa  been  in  general  use  for  freshwater  species  of 
the  tropics,  and  especially  for  those  of  the  New 
World.  The  name  tortoise  is  now  generally  applied 
to  the  terrestrial  members  of  this  group  of  ani- 


1  [The  word  Is  probably  an  assimilation  or  an  Algonkln 
name  for  the  animal.  See  BartloU's  Americanunn*.  The  usual 
derivation  from  the  French  terrapene  la  only  an  Ingenious 

,  Ed.) 


interior  the  organs  of  the  chest  and  abdomen,  the 
humeral  and  pelvic  bones,  and  the  muscles  for  toe 
humerus  and  femur.  In  many  species,  especially  those 
of  the  family  Tethtdinidtr,  or  tortoises  proper,  the 
neck  and  head  and  the  limbs  can  be  withdrawn  within 
the  shell,  the  cervical  and  the  proximal  caudal  rer- 
tebne  retaining  their  mobility.  In  the  maioritr  of 
Chelonians  the  osseous  shell  is  covered  with  a  hard 
epidermoid  coat,  which  is  divided  into  large  syminet- 
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Heal  plates  (commonly  called  "tortoise-shell"  in 
those  species  from  which  the  article  of  commerce  is 
obtained),  which  can  be  detached  from  the  underlying 
bones.  These  epidermoid  plates  do  not  correspond  in 
arrangement  or  extent  with  the  bones  of  the  carapace  ; 
they  vary  considerably  in  form,  and  are  therefore 
generally  noticed  in  the  descriptions  of  species.  Their 
arrangement  and  terminology  may  be  learned  from  the 
accompanying  illustrations  (Figs.  1,  2). 

The  integuments  of  the  head,  neck,  tail,  and  limbs 
are  either  soft  and  smooth  or  tubercular  or  scaly,  the 
tubercles  and  scales  having  frequently  an  osseous 
nucleus. 

Other  parts  also  of  the  skeleton  show  remarkable 
peculiarities,  so  that  the  sometimes  very  fragmentary 
remains  of  Chelonians  can  almost  always  be  recognized 
as  such.  All  the  bones  of  the  skull  are  sutu rally 
united,  with  the  exception  of  the  mandible  and  hyoid 
bone ;  the  dentarv  portion  of  the  mandible  consists  of 
one  bone  only.  The  pectoral  arch  is  composed  of  the 
scapula,  with  which  the  precoracoid  is  united,  and  the 
coracoid.  Clavicles  (epinlastra)  are  represented  by  the 
anterior  elements  of  the  plastron.  Two  pairs  of 
limbs  are  invariably  present. 

All  Chelonians  possess  a  tail,  which  is  generally 
short,  but  sometimes  elongate,  and  always  provided 
with  strong  muscles  at  the  base.  No  Chelonian  pos- 
sesses teeth  ;  but  their  jaws  arc  provided  with  horny 
sheaths,  with  hard  and  sharp  edges,  forming  a  beak 
like  that  of  a  parrot 

The  number  of  Chelonians  known  at  present  may 
be  estimated  at  about  220,  the  freshwater  species 
being  far  the  most  numerous,  and  abundant  in  well- 
watered  districts  of  the  tropical  and  subtropical  zones. 
Their  number  and  variety  decrease  beyond  the  tropics, 
and  in  the  north  they  disappear  entirely  about  the 
50th  parallel  in  the  western  and  about  the  56th  in  the 
eastern  hemisphere,  whilst  in  the  southern  hemisphere 
the  terrestrial  forms  seem  to  advance  to  36°  S.  lat. 
only.  The  marine  turtles,  which  are  spread  over  the 
whole  of  the  equatorial  and  subtropical  seas,  some- 
times stray  beyond  those  limits.  As  in  other  orders 
of  Reptiles,  the  most  specialized  and  the  largest  forms 
are  restricted  to  the  tropics  (with  the  exception  of 
M<\cTodemmysS ;  but  unlike  lizards  or  snakes,  Chelo- 
nians are  unable  to  exist  in  sterile  districts  or  at  great 
altitudes.  Chelonians  are  strictly  animals  of  plains, 
or  at  least  of  low  country. 

Chelonians  show  a  great  divergence  in  their  mode 
of  life,— some  living  constantly  on  land,  others  having 
partly  terrestrial  partly  aquatic  habits,  others  again 
rarely  leaving  the  water  or  the  sea.  The  first  men- 
tioned, the  land  tortoises  proper,  have  short  club-Bhapod 
feet  with  blunt  claws,  and  a  very  convex,  heavy,  com- 
pletely ossified  shell.  In  the  freshwater  forms  the 
joints  of  the  limb  bones  are  much  more  mobile,  the 
digits  distinct,  armed  with  sharp  claws,  and  united  by 
a  membrane  or  web  ;  their  shell  is  less  convex  and  is 
flattened,  and  more  or  less  extensive  areas  may  remain 
cartilaginous  to  lessen  its  specific  gravity.  As  a  rule, 
the  degree  of  development  of  the  interdigital  web  and 
of  convexity  of  the  shell  indicates  the  prevalence  of 
ayuatic  or  terrestrial  habits  of  a  species  of  terrapin. 
Finally,  the  marine  turtles  have  paddle-shaped  limbs 
resembling  those  of  Cetaceans. 

Land  tortoises  are  sufficiently  protected  by  their  car- 
apace, and  therefore  have  no  need  of  any  special  mod- 
ification of  structure  by  means  of  which  their  appear- 
ance would  be  assimilated  to  the  surroundings,  and 
thus  give  them  additional  security  from  their  enemies. 
These,  however,  are  but  few  in  number :  the  large  cats 
of  South  America  are  said  to  be  able  to  tear  them  out 
of  the  shell  with  their  claws  j  and  the  ancient  tale  of 
iflschylus  having  been  killed  by  a  tortoise  carried 
aloft  by  an  eagle  and  dropped  on  the  head  of  the  unfor- 
tunate poet  seems  to  be  founded  on  the  fact  that  tor- 
toises are  a  favorite  prey  of  the  Lammergeyer  ( Gyp- 
-*-  «),  which  bas  the  habit  of  dropping  them  from 


a  height  on  rocks  in  order  to  break  the  shell.  On  the 
other  hand,  among  the  carnivorous  terrapins  and  fresh- 
water turtles  instances  of  protective  resemblance  are 
not  scarce,  and  may  even  attain  to  a  high  degree  of 
specialization,  as  in  Chelyt;  their  shells  offer  them 
less  protection,  and  their  enemies  (crocodiles  and  alli- 
gators) are  more  numerous ;  they  also  require  this 
special  provision  to  enable  them  to  approach  or  seize 
their  prey  with  greater  ease.  The  colors  of  land  tor- 
toises are  generally  plain  or  in  simple  patterns,  whilst 
those  of  many  terrapins  are  singularly  varied,  bright, 
and  beautiful. 

Chelonians  are  diurnal  animals ;  only  a  few  are  ac- 
tive during  the  night,  habitually  or  on  special  occasions, 
as,  for  instance,  during  oviposition.  Land  tortoises 
are  slow  in  all  their  movements,  but  all  kinds  living  in 
water  can  execute  extremely  rapid  motions,  either  to 
seize  their  prey  or  to  escape  from  danger.  All  Chelo- 
nians are  stationary,  residing  throughout  the  year  in 
the  same  locality,  with  the  exception  of  the  marine 
turtles,  which  periodically  migrate  to  their  breeding- 
stations.  Species  inhabiting  temperate  regions  hiber- 
nate. 

Chelonians  possess  great  tenacity  of  life,  surviving 
injuries  to  which  other  Reptiles  would  succumb  in  a 
short  time.  The  heart  of  a  decapitated  tortoise  con- 
tinues to  beat  for  many  hours  after  every  drop  of 
blood  has  been  drained  from  the  body,  and  the  muscles 
of  the  trunk  and  head  show  signs  of  reflex  action 
twenty-four  hours  after  the  severance  of  the  spinal 
cord.  The  longevity  of  tortoises  is  likewise  a  well- 
known  fact,  to  which  reference  will  again  be  made. 

Land  tortoises,  a  few  terrapins,  and  some  of  the  ma- 
rine turtles  are  herbivorous,  the  others  carnivorous, 
their  prey  consisting  chiefly  of  fish,  frogs,  and  other 
small  aquatic  animals. 

All  Chelonians  are  oviparous,  and  the  eggs  are  gen- 
erally covered  with  a  hard  shell. 

In  the  system 1  proposed  by  Dumeril  and  Bibron, 
and  afterwards  modified  by  Gray  and  Strauch,  the 
Chelonians  are  arranged  according  to  their  mode  of 
life,  and  divided  into  terrestrial,  paludine,  fluviatile, 
and  marine  forms.  However  natural  such  an  arrange- 
ment may  appear  at  first,  a  more  careful  examination 
proves  it  to  be  (as  all  arrangements  based  solely  upon 
the  mode  of  life)  at  variance  with  the  structural  affin- 
ities, whether  the  recent  forms  alone  be  considered  or 
the  fossil  as  well.  The  division  of  the  bulk  of  the  order 
into  Oryptodira  and  Pleurodira,  as  suggested  by 
Agassis,  Cope,  and  Rutimever,  was  a  decided  progress, 
as  is  also  the  elimination  or  the  suborders  Atheca  and 
Triimychoidea  recently  proposed  by  Cope  and  Baur. 

The  order  of  Chelonians  may  then  be  divided  into 
the  following  suborders  and  families :  * 


Vertebra;  and  ribs  free, 
ton. 

Family  1. 


Suborder  L  ATHEOffi. 

from  a  bony 

SrHARGIDJS. 

without  con- 


Limbs  paddle-shaped,  clawless;  phalanges  w 
dylea.  Plastron  reduced  to  an  annular  series  of  eight  small 
bones.  Exoskeleton  consisting  of  numerous  small  bony 
plates  arranged  like  mosaic.  Pelagic. 

Genus :  Dtrmalochdyt  (Sphargit). 

Fowtl  genera :  Ptrpherphnmt  (Pliocene),  PrrtoiphargU  (Creta- 
ceous). PmOttteva  (Cretaceous),  fiepkodermat  (Triasdc). 


Suborder  II.  TESTUDINATA. 

Dorsal  vertebra  and  ribs  immovably  united  and  ex- 
panded into  bony  plates  forming  a  carapace,  which  is  bor- 
dered by  a  complete  series  of  marginal  bones.  Epiplastra 
(clavicles)  in  contact  with  hyoplastra;  entoplastron  (inter- 
claviclei,  if  present,  oval,  rhomboidal,  or  T-shaped.  Sacral 
and  caudal  ribs  articulating  with  the  centrum  and  the 
neural  arch.    Digits  with  not  more  than  three  phalanges. 

»  The  more  Important  work*  on  this  order  of  Reptiles  have 
been  enumerated  In  the  article  Reptiles,  vol.  xx.  p.  458. 

»  Only  the  more  Important  and  ben  known  of  the  extinct  i 
era  are  admitted  Into  r ' 
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Sekim  A.  CBYPTODIBA. 

Neck  retractile  by  a  sigmoid  curve  in  a  vertical  plane. 
Pel  via  not  auchylosed  to  the  carapace  and  plant  nm.  Barely 
one  or  two  epidermic  acute*  (intergulnrl  in  addition  to  tbe 
normal  alz  pain. 

Group  A.  Bifitata. 
Digits  short  or  moderately  elongate ;  phalanges  with  con- 
dyles ;  clawa  four  or  five.   Neck  completely 


I  Rerent  genera  :  Prlamtduna,  SitmoOumtt,  Dumsrilia,  Podoe*emii, 
.  PeUoerphaiut. 

Fomtll  genera:    llrurodrrnum  M'reiaceouii,  Eocene).  AXAmiyt 


Family  1.  TurrcDiirrDA. 
PI  antral  bonea  nine.     Nncbal  bone  without  costiform 
processes.   Carapace  with  epidermic  scutee.   Caudal  verte- 
bra) proccelous.   Tropical  and  temperate  tones,  with  the 
exception  of  Australia. 
Recent  genera:    Dervuttemyt,   Batagur,   Clrmmw,  Panrjfhura, 
ay*.  AIwjh,  CiMudo,  Monottria,  Tatudo,  ]l<mu>i>u», 


Uurassir),  ChUmerpbabit  (Creta- 
iltr"cfitiu3  (Miocene.  i'twht>ini4rr 

Family  2.  Platybtkbxidjc. 

PI  antral  bonea  nine.  Nuchal  boue  without  costiform 
cesses.    ( 'arafwee  with  epidermic  scutes, 
mostly  opiathoccBloua.    Indian  region. 


Family  3.  Bae^id.k 

Plastral  bones  eleven,  niesoplastru  being  present.  Nuchal 
bone  without  cost i form  processes.  Carapace  with  epidermic 
scute*.   Caudal  vertebra  opisthoccelous. 

Fossil  genera :  Ptatyckdyt  (Jurassic);  Bacna  (Eocene). 

Family  4.  Chklydridjs. 

Plastral  bones  nine.  Nuchal  bone  with  long  ooetiform 
processes,  extending  below  the  marginals.  Carapace  with 
epidermic  scutes.  Caudal  vertebras  mostly  opisthoccelous. 
Northern  and  tropical  American  regions. 

Recent  genera :  CMydra,  Maeroetemmy*. 
i'ossil  guuu»:  Tretmtemttm  (Cretaceous). 

Family  S.  Stausotypidjc  (Boulenger). 
Plastral  bones  nine.    Nuchal  bone  with  short  costiform 
processes,  extending  below  the  marginals.   Carapace  with 
epidermic  scutes.  Caudal  vertebra  precocious.  Central- 
Aruericau  district. 


Family  6.  Cinostkbnid*. 

Plastral  bones  eight,  the  entoplastron  being  absent. 
Nuchal  bone  with  short  cowtiform  processes,  extending  below 
the  marginals.  Carapace  with  epidermic  scutes.  Caudal 
vertebra  proccelous.  Northern  and  tropical  American  re- 
gions. 

Genera :  AromocMy$, 


Family  7.  Pseudotbiokychid*  (Boulenger). 
Shell  without  epidermic  scutes. 
Fossil  genera:  P$eudotrionyx and  Anottira  (Eocene). 

Gboup  B.  Pioaato 
Limbs  paddle-shaped ;  phalanges  without  condyles ;  claws 
one  or  two.  Neck  imperfectly  retractile;  cervical  vertebra- 
abort,  mostly  articulated  by  amphiarthrosis. 

Family  a  Chklonidjc. 

Plastral  bones  nine.  Nuchal  without  costiform  pro- 
cesses.  Carapace  with  epidermic  scutes.  Hyo-  and  hypo- 
plastic not  meeting  meaially.  Pelagic. 

Recent  genera:  Cbelrme,  Ouruana.  Oarrtta. 

Fossil  genua :  Puppiyrrut  (Miocene  and  Eocene). 

Seeieh  n.  PLEDBODIBA. 

Neck  not  retractile,  bending  laterally.  Pelvis  anchylosed 
to  the  carapace  and  plastron.  When  epidermic  scutes  are 
present,  one  or  two  intergulars  in  addition  to  tbe  normal 
plastral  scutes. 

Family  1.  Chklydid.*. 
Plastral  bones  nine.    Carapace  with  epidermic  scute*. 
Liuibs  with  four  or  Ave  claws.    Australian  and  tropical 
American  regions. 

Recent  genera:  Pialmy*.  Chrlymvt,  EUrya.  Oidodina,  Hydrarpti, 
HydromertuM,  Ch'lv: 

Fossil  genera:  PUtioetxiy*  (Jurassic),  CKUfxdochdy$  (Jurassic), 
IdiochrtyM  (Jurassic),  XaUmorphn  (Eocene). 

Family  2.  PlLOMKDtTSiDJi. 
Plastral  bones  eleven,  mesoplastra  being  present.  Cara- 
pace with  epidermic  scutes.  Limbs  with  four  or  live  claws. 
Afrieau  and  tropical 


(Oetaceouaj,  Ttxphratphyi  (Cretaceous). 

Family  3.  Cabbtttocbbxydidjc 
Plastral  bones  nine.    No  epidermic  scntes  on  tbe  shell. 
Limbs  paddle-shaped,  with  only  two  claws.   New  Guinea. 
Genus :  Oartttochdyt. 

Family  4.  MlOLANHD*  (Boulenger). 
Caudal  vertebra  opisthoccalous;  tail  long  and  encased  in 
a  bony  sheath.  Australia. 
Fossil  genus:  Miolania  (Pleistocene). 

Subobdkb  III.  TBIONYCHOI DEA. 

Dorsal  vertebra?  and  rilis  immovably  united,  formings 
carapace;  no  pygal  plate;  marginal  plate*  absent  or  form- 
ing an  incomplete  series.  Plastron  formed  of  nine  bones, 
epiplastra  separated  from  the  hyoplastra  by  tbe  entoplas- 
tron, which  is  A-shaped.  without  longitudinal  process. 
Sacral  and  caudal  ribs  attached  to  transverse  processes  of 
the  neural  arch.   Fourth  digit  with  four  or  five  phalanges. 

Family  1.  Tbiowychid*. 

No  epidermic  scutes.  Limbs  with  three  daws.  Indian, 
African,  and  American  regions. 

OtUra,  Urpttahyra,  Trionyz,  Cyrtanoitnu, , 


We  add  a  few  notes  on  such  of  the  genera  enu- 
merated in  this  sYoopsis  as  have  some  special  inter- 
est attached  to  them,  either  from  a  scientific  or  an 
economic  point  of  view. 

The  family  8p\argid*  is  represented  in  the  recent  fauns 
by  a  single  species,  Dermatochetyt  or  Sphargii  eomaoea,  the 
Leathery  Turtle,  the  range  of  which  extends  over  the 
tropical  and  subtropical  seas  of  both  hemispheres,  and 
which  occasionally  strays  into  the  northern  parts  of  tbs 
Atlantic,  its  occurrence  on  the  British  coast  having  been 
recorded  throe  or  four  times  within  the  last  century.  It 
differs  from  all  other  Cheloniaus  by  its  carapace  being 
formed  by  ossiflcatious  of  the  skin  only.  Neither  the  ver- 
tebra nor  the  ribs  enter  into  its  formation ;  tbe  latter 
remain  free,  and  are  not  particularly  dilated.  During  tbe 
life  of  the  animal  tbe  carapace  is  flexible  like  thick  leather, 
the  bony  deposits  being  arranged  like  mosaic,  with  several 
longitudinal  ridges  of  larger  osseous  tubercles.  The  limbs 
are,  as  in  other  marine  turtles,  paddle-  or  fin-shaped,  tbe 
anterior  much  longer  than  the  posterior,  and  all  destitute 
of  claws.  This  turtle  is  probably  the  largest  living  Chelo- 
nian,  exceeding  6  feet  in  length.  Tbe  names  Trttwio  Vs, 
Spharyu  mercurutfi*,  etc.,  have  reference  to  the  myth  that 
the  shell  of  this  or  some  other  turtle  was  used  by  Mercury 
in  his  construction  of  the  lyre. 

The  family  7Xrfmfi>u"rt>  is  composed  of  an  unbroken 
series,  from  thoroughly  aquatic  freshwater  tortoises  like 
Hermatemyt  and  Batagur  to  the  tortoises  which  live  exclu- 
sively on  land  and  are  perfectly  helpless  in  water.  In  the 
Central-Amoricau  genu*  Drrmatemyt  the  digits  are  very 
broadly  webbed,  the  epidermic  scntes  are  tbin,  and  the  nose 
is  much  produced,— characters  which,  together  with  the 
strong  depression  of  the  shell,  give  these  terrapins  some- 
what the  aspect  of  the  freshwater  turtles  or  TrionyckU*. 
They  feed  exclusively  upon  leaves,  grass,  and  especially 
fruit,  and  are  eaten  by  the  natives.  Of  the  fresh  water 
tortoises  of  the  Old  World  the  most  thoroughly  aquatic  are 
the  Batagur*,  which  inhabit  the  East  Indies,  and  attain  to 
a  length  of  2  feet.  Like  their  American  representative. 
Dermatemyi,  they  are  essentially  herbivorous,  and  their  flesh 
is  oaten.  Tbe  genua  Ctanmys  is  extremely  abundant  in 
species,  most  of  which  are  of  small  size,  and  elegantly  or- 
namented with  symmetrical  markings  of  bright  color. 
The  majority  of  the  species  occur  in  North  America  and 
Mexico,  and  are  of  amphibious  habits.  Only  one  species, 
C.  Irprota,  inhabits  southern  Europe.  A  second  European 
species  belongs  to  the  genus  Emy,  E.  orbicular*,  which, 
towards  the  «ud  of  tho  Quaternary  period  appears  to  hare 
been  distributed  over  a  great  part  of  northern  Europe,  re- 
mains having  been  found  in  peat  in  England,  Belgium, 
Denmark,  and  Sweden.  Its  habitat  is  now  restricted  to 
southarn  Europe,  southwestern  Asia,  and  northwj*t«-rn 
Africa:  bnt  singularly  it  has  survived  in  a  few  isolated 
northern  stations,  for  instance,  in  tbe  neighborhood  of  Ber- 
lin and  Kouigsberg.  although  it  is  there  on  the  verge  of  ex- 
tinction. The  mobility  of  the  lobes  of  the  plastron,  which 
distinguishes  Emyt  from  Ctrmmy$,  is  carried  s  degree  further 
in  the  North-American  genus  Cittudo,  the  Box  Tortoise; 
this  terrapin  possesses  a  hinge  in  the  plastron,  rendering 
its  anterior  and  posterior  portions  movable,  and  converting 
them  into  lids  by  which  tbe  openings  of  the  shell  can  bs 
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completely  closed  when  the  head  and  limbs  are  retracted. 
A  similar  protective  apparatus  exists  in  tho  tortoises  of  the 
In  the  African  terrestrial  genus  CSnyzu 


become  extinct.  At  the  time  of  their  discovery  those 
islands  were  uninhabited  by  man  or  any  large  mammal; 
the  tortoises,  therefore,  enjoyed  perfect  security ;  and  this, 


Fmj.  8.— Alligator  Terrapin  {Chetydra  terpmtina). 


it  is  the  posterior  portion  of  the  carapace  that  is  mov- 
able, and  separated  from  the  anterior  by  a  hinge.  True 
land  tortoise*,  TtttutU,  occur  in  Africa,  southern  Europe, 


as  well  as  their  extraordinary  degree  of  longevity,  accounts 
for  their  enormous  size  and  their  large  numbers.  They 

quantity  with  the  greatest  case 
'  proved  to  the  ships'  companies 
long  voyages  had  to  subsist  mainly 
on  salt  provisions  a  most  welcome  addition  to  their 


ior  weir  enormous  size  am 
could  be  captured  in  any  q 
within  a  few  days,  and 
who  during  their  long 


hey  conld  be  carried  in  the  hold  of  a  ship, 
food,  for  months,  and  were  slaughtered  as 
required,  each  tortoise  yielding,  according  to 
10  pounds 


Flo.  i—  Loggerhead  (Oaouana  caretta). 

southern  Asia,  South  America,  and  the  southern  parts 
of  North  America.  Those  best  known  in  Europe  are 
Tutvlo  gtwea  and  the  Moorish  Tortoise,  Tettudo  maun- 


Fio.  5. -Green  Turtle  (Chdonia  viridit). 


Urge  numbers  of  which  are  imported  into  the 
United  Kingdom,  chiefly  from  Morocco.  But  the  most  in- 
teresting are  the  gigantic  tortoises  which  formerly  inhabited 
in  extreme  abundance  the  Mascarene  and  Galapagos  Islands, 
t  on  the  verge  of  extinction,  or  have  i 


sise,  from  80  to  300  pounds  of  excellent  and  whole- 
some meat.  Under  these  circumstances  the  numbers 
of  these  helpless  creatures  decreased  so  rapidly  that  in 
the  beginning  of  this  century  their  extermination  was 
accomplished  in  the  Mascarenes,  and  now  only  a  few 
remain  in  a  wild  state  in  Aldabra  and  in  some  of  the 
islands  of  the  Oalapagos  group.  Singularly,  the  ma- 
jority of  these  islands  were  inhabited  each  by  one  or 
more  peculiar  forms,  specifically  distinct  from  those  of 
tho  other  islands.  A  large  male  specimen  from  Aldabra, 
which  was  imported  into  London  some  years  ago, 
weighed  870  lb,  and,  although  known  to  have  been 
more  than  eighty  years  old,  was  still  growing  at  the 
time  of  its  death.  There  is  no  evidence  to  show  that 
any  of  these  tortoises  were  indigenous  in  the  Sey- 
chelles ;  the  specimens  kept  there  in  a  semi-domesti- 
cated state  have  been  either  directly  imported  from 
Aldabra  or  are  the  descendants  of  imported  indi- 
viduals. 

The  family  of  Chelydridm  includes  freshwater  tor- 
toises, which  are  known  under  the  names  of  Snappers 
or  Alligator  Terrapins  (Fig.  3),  on  account  of  their 
ferocity  and  long  compressed  crested  tail.   They  are  now 
confined  to  North  America  east  of  the  Rocky  Mountains, 
Central  America,  and  northwest  South  America,  but  re- 
mains of  two  species  of  Ckttydra,  closely  related  to  their 
recent  representative,  have  been  found  in  the  Oligo- 
cene  and  Miocene  of  central  Europe.   A  second  genus, 
closely  allied  to  Chelydra,  Maeroclrmmyt  trnxminckix,  the 
shell  of  which  attains  to  a  length  of  3  feet,  and  which 
is  the  largest  known  freshwater  Chelonian,  is  restricted 
to  the  river-systems  tributary  to  the  Gulf  of  Mexico. 

The  family  of  Cinostrrnidm  contains  a  rather  large 
number  of  small-sized  species,  distributed  from  the 
northern  parts  of  the  United  States  to  the  northern 
parts  of  Brazil.  They  are  of  amphibious  habits.  The 
front  and  hind  lobes  of  the  plastron  are  movable,  and 
in  certain  species  of  Cinatternxm  the  animal  can  com- 
pletely shut  itself  up  in  its  shell. 

The  Ckelonidm,  or  marine  turtles,  contain  but  few 
species,  which  are  referred  to  three  genera,— Caouana, 
Chelane,  and  Caretta.  Their  limbs  are  wholly  modified 
into  paddles,  by  means  of  which  they 
themselves  with  extraordinary  rapidity  thr 
water,  but  which  are  entirely  unfit  for  " 
land,  where  the  progress  of  these  animals  is  I 
as  that  of  a  seal.  The  toes  are  enclosed  in  a 
Bkin.  out  of  which  only  one  or  two  claws  project.  Tho 
carapace  is  broad  and  much  depressed,  so  that  when 
the  turtles  are  surprised  on  shore  and  turned  over  on 
their  back,  they  cannot  regain  their  natural  position. 
Their  capture  forms  a  regular  pursuit  wherever  they 
in  any  numbers.  Comparatively  few  are  caught  in 
the  open  sea.  others  in  stake  nets,  but  the  majority  are 
intercepted  at  well-known  periods  and  localities  where 
they  go  ashore  to  deposit  their  eggs.  These  are  < 
100  to  250  being  produced  by  one 
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and  buried  by  har  in  the  sand ;  they  are  eagerly  searched  I  oil  which  finds  its  way  into  the  market  is  obtained  from 
for  and  eaten.  Some  of  the  marine  turtles  are  highly  the  Atlantic  species  of  this  genus  ;  also  tortoise-shell  of  m 
esteemed  for  the  delicacy  of  their  meat  and  of  the  gelat-  inferior  quality  is  obtained  from  it.  The  Ureen  Turtle 
inous  skinny  parte  of  their  neck  and  fins;  others  yield  I  (Fig.  5),  which  yields  the  materials  for  the  celebrated  trap, 

belongs  to  the  genus  Ckelont ;  it  is  distinguished  from 
Caouaua  by  having  thirteen  vertebral  and  costal  shield* 
only,  which  are  not  imbricate.  These  animals  are  herbiv- 
orous, feeding  on  marine  Algm  only;  they  occur  in  the 
Indo-I'acific  and  Atlantic;  and,  although  several  species 
have  been  distinguished,  they  all  may  possibly  be  referable 
to  one  only.  The  turtle  imported  into  Europe  comes  chiefly 


Fio.  6.— Hawksblll  Turtle  {Cnrtttn  imbrimta). 

oil,  and  others  again  the  tortoise-shell  of  commerce.  Prob- 
ably the  largest  of  these  marine  turtles  is  the  letter- 
head (Caouaua:,  which  possesses  fifteen  vertebral  and  costal 


Flo.  7.— The  Matamata  {Chrly*  fimbriata),  with  tide  view  of  head, 
and  separate  view  of  plaitron. 

shields,  and  occurs  iu  the  Atlantic  as  well  as  in  the  Indian 
Oceau  (Fig.  4).  It  is  carnivorous,  feeding  on  fish,  molluscs, 
and  crustaceans,  and  not  esteemed  ba  food,  although  it  is 
eaten  by  the  native  fishermen.    A  great  part  of  the  turtle- 


Fig.  8.— Upper  View  of  the  Turtle  of  the  Euphrates  (7rw»ia 

cuphralica). 

from  the  West  Indies.  Instances  are  recorded  of  the  flesh 
of  this  species  having  acquired  poisonous  qualities-  The 
llawksbill  Turtle,  Carttia  |  Fig.  6),  so  named  from  its  rather 
elongate  and  compressed  curved  upper  jaw,  does  not  reach 
the  same  size  as  the  other  turtles,  and  is  readily  recognized 
by  the  thirteen  imbricate  scutes  of  its  carapace.  It  seems 
u>  be  more  abundant  in  the  Indian  tbau  in  the  Atlantic 
<>cean,  bnt  is  plentiful  only  in  certain  localities.  As, how- 
ever, these  turtles  always  resort  to  the  locality  where  they 
were  born,  or  where  they  have  been  wont  to  propagate  their 
kind,  and  as  their  capture  is  very  profitable,  they  become 
-career  and  scarcer  at  places  where  they  are  known  to  hat* 
been  abundant  formerly.  If  the  plates  of  tortoise-shell  are 
detached  from  the  animal  when  decomposition  has  set  in. 
their  color  becomes  clouded  and  milky,  and  hence  the  cruel 
expedient  is  resorted  to  of  suspending  the  turtle  over  fire 
till  heat  makes  the  shields  start  from  the  bony  part  •>( the 
'  arapacc,  after  which  the  creature  is  permitted  to  escape  to 
the  water.  There  is  no  doubt  that  turtles  thus  allowed  to 
escape  to  the  water  after  such  an  operation  may  survive; 
but  it  is  very  improbable  that  the  epidermal  shields  me 
ever  sufficiently  regenerated  to  be  fit  for  use.  At  Celebes, 
whence  the  finest  tortoise-shell  is  exported  to  China,  the 
natives  kill  the  turtle  by  blows  on  the  head,  and  immerse 
the  shell  in  boiling  water  to  detach  the  plates;  dry  heat  is 
only  resorted  to  by  the  unskilful.  The  natives  eat  the  flesh 
of  this  turtle,  but  it  is  unpalatable  to  Europeans  ;  the  eggs, 
however,  are  regarded  as  equal  to  those  of  the  other  turtle*. 

Of  the  family  Chdydittm  the  most  remarkable  type  is  the 
Matamata,  Chely$  fimbriate,  a  native  of  the  Guiana*  sod 
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northern  Brazil  (Fig.  7).  In  its  strongly  depressed  and  fist 
head,  long  tube-like  snout,  weak  jaws,  minute  eye*,  skinny 
tentacles,  it  bears  a  striking  similarity  to  the  Sari  nam  toad, 
Ptpa  awtrrieana,  which  inhabits  the  same  countries.  The 
neck  is  very  broad  and  depressed,  and  fringed  with  foliated 
tentacles,  floating  in  the  water  like  some  vegetable  growth, 
whilst  the  rough  bossed  carapace  resembles  a  stone, — an. 
»ppearance  which  evidently  is  of  as  great  use  to  this  crea- 


Fio.  9.— Lower  View  of  Trionvz  cuphratica. 
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tare  in  escaping  the  observation  of  its  enemies  as 
alluring  to  it  unsuspicious  animals  on  which  it  feeds. 

The  family  of  CarettochelydidM  contains  a  single  genus, 
OnrdfoeAtfyi,  quite  recently  discovered  in  the  Fly  river, 
New  Goinea,  and  exhibiting  a  remarkable  combination  of 
characters.  Its  limbs  are  formed  very  much  like  those 
of  the  marine  turtles,  whilst  the  shell  lacks  epidermic 
Kates,  is  in  the  Trionychidx. 

lo  the  freshwater  turtles,  or  TrionychidtB  (Figs.  8  and  9), 
the  carapace  is  reduced  to  a  flat  disk,  which  is  covered  with 
toft  skin.  The  neck  and  limbs  can  be  lodged  under  the 
broad  skinny  borders  of  the  carapace ;  also  the  plastron  is 
▼err  imperfectly  ossified,  and  sometimes  dilated  into  large 
fiexible  lobes  which  may  cover  the  limbs.  The  latter  are 
mach  flattened  and  broadly  webbed,  and  only  the  three 
inner  toes  armed  with  claws.  The  jaws  are  concealed 
under  broad,  fleshy  lips,  the  nose  projecting  like  a  short 
proboscis.  These  turtles  are  carnivorous,  and  very  fero- 
cious; when  they  want  to  bite  or  seize  their  prey  they 
project  their  neck  and  head  with  lightning  rapidity.  They 
ore  well  known  on  the  upper  Nile,  Euphrates,  Ganges, 
Yaogtse-kiang,  and  Mississippi,  and,  indeed,  distributed 
overall  the  large  fresh  waters  of  the  geographical  regions 
to  which  these  rivers  belong.  Some  of  the  species  exceed 
a  length  of  three  feet.  In  the  United  States,  where  two 
*pwies,  Trionyx  mutiou  and  Trionyx  feroz,  occur,  the  flesh 
'■f  the  latter  is  said  to  be  most  delicate  to  eat,  far  surpassing 
in  flavor  that  of  the  green  turtle.  (A.  c.  o.) 

TORTOISE-SHELL  The  tortoise-shell  of  com- 
merce consists  of  the  epidermic  plates  of  the  hawks- 
bill  turtle,  Caretta  imbricata.  The  plates  of  the  back 
or  carapace,  technically  called  the  head,  are  13  in  I 


number,  5  occupying  the  centre,  flanked  by  four  on 
each  side.  These  overlap  each  other  to  the  extent  of 
one-third  of  their  whole  size,  and  hence  they  attain  a 
jarge  size,  reaching  in  the  largest  to  8  inches  bv  13 
inches,  and  weighing  as  much  as  9  ounces.  The 
carapace  has  also  24  marginal  pieces,  called  hoofs  or 
claws,  forming  a  serrated  edge  round  it;  but  these, 
with  the  plates  of  the  plastron,  or  belly,  are  of  inferior 
value.  The  plates  of  tortoise-shell  consist  of  horny 
matter,  but  they  are  harder,  more  brittle,  and  less 
fibrous  than  ordinary  born.  Their  value  depends  on 
t  he  rich  mottled  colors  they  display — a  warm  translu- 
cent yellow,  dashed  and  spotted  with  rich  brown  tints 
— and  on  the  high  polish  they  take  and  retain.  The 
finest  tortoise-Bhelfis  obtained  from  the  Eastern  Ar- 
chipelago, particularly  from  the  east  coast  of  Celebes 
to  New  Guinea  ;  but  the  creature  is  found  and  tor- 
toise-shell obtained  from  all  tropical  coasts,  large 
supplies  coming  from  the  West  Indian  Islands  and 
Brazil. 

Tortoise-shell  is  worked  precisely  as  horn  ;  but,  owing 
to  the  high  value  of  the  material,  care  is  taken  to  pre- 
vent any  waste  in  its  working.  The  plates,  as  separated 
by  heat  from  the  bony  skeleton,  are  keeled,  curved,  and 
irregular  in  form.  They  are  first  flattened  by  heat  and 
pressure,  and  superficial  inequalities  are  rasped  away. 
Being  harder  and  more  brittle  than  horn,  tortoise-shell 
requires  careful  treatment  in  moulding  it  into  any  form, 
and  as  high  heat  tends  to  darken  and  obscure  the  ma- 
terial it  is  treated  at  as  low  a  heat  as  practicable.  For 
many  purposes  it  is  necessary  to  increase  the  thickness 
or  to  add  to  the  superficial  size  of  tortoise-shell,  and  this 
is  readily  done  by  careful  cleaning  and  rasping  of  the 
surfaces  to  he  united,  softening  the  plates  in  boiling 
water  or  sometimes  by  dry  heat,  and  then  pressing  them 
tightly  together  by  means  of  heated  pincers  or  a  vice. 
The  heat  softens  and  liquefies  a  superficial  film  of  the 
horny  material,  and  that  with  the  pressure  effects  a 
perfect  union  of  the  surfaces  brought  together.  Heat 
and  pressure  are  also  employed  to  mould  the  substance 
into  boxes  and  the  numerous  artificial  forms  into  which 
it  is  mode  up. 

Tortoise-shell  has  been  a  prized  ornamental  material 
from  very  early  times.  It  was  one  of  the  highly  es- 
teemed treasures  of  the  far  East  brought  to  ancient 
Rome  by  way  of  Egypt,  and  it  was  eagerly  sought  by 
wealthy  Romans  as  a  veneer  for  their  rich  furniture. 
In  modern  times  it  is  most  characteristically  used  in 
the  elaborate  inlaying  of  cabinet  work  known  as  buhl 
furniture.  It  is  also  employed  as  a  veneer  for  small 
boxes  and  frames.  It  is  cut  into  combs,  moulded  into 
snuff-boxes  and  other  small  boxes,  formed  into  knife- 
handles,  and  worked  up  into  many  other  similar  minor 
articles.  The  plates  from  certain  other  tortoises,  known 
commercially  as  turtle-shell,  possess  a  certain  industrial 
value,  but  they  arc  either  opaque  or  soft  and  leathery, 
and  cannot  be  mistaken  for  tortoise-shell.  A  close  imitation 
of  tortoise-shell  can  be  made  by  staining  translucent  horn. 
See  Comb,  vol.  vi.  p.  100. 

TORTOLA.   See  Viroin  Islands. 

TORTONA,  a  town  of  Italy,  in  the  province  of 
Alessandria,  on  the  right  bank  of  the  Scrivia,  at  the 
northern  foot  of  the  Apennines,  1 3  miles  to  the  east 
of  Alessandria,  was  formerly  a  place  of  strength  until 
its  fortifications  were  destroyed  by  the  French  after 
Marengo  (1799);  the  ramparts  are  now  turned  into 
shady  promenades.  The  cathedral,  erected  by  Philip 
11.,  is  architecturally  uninteresting,  but  contains  a 
remarkably  fine  Roman  sarcophagus.  Silk-weaving, 
tanning,  and  hat-making  are  the  chief  industries  ;  and 
there  is  some  trade  in  wine  and  grain.  The  popula- 
tion in  1881  was  9023  (commune  14,442). 

DerUma  is  spoken  of  by  Strabo  as  one  of  the  most  impor- 
tant towns  of  Liguria,  and  is  alluded  to  by  Pliny  as  a  Roman 
colony.  In  the  Middle  Ages  it  was  zealously  attached  to 
the  Guelphic  cause,  on  which  account  it  was  twice  laid 
waste  by  Frederick  Rarbarossa  (in  1155  and  1163.) 

TORTOSA,  ft  fortified  city  of  Spain,  in  the  prov- 
ince of  Tarragona,  and  40  miles  by  rail  to  the  south- 
west of  that  town,  is  picturesquely  situated  on  the  left 
bank  of  the  Ebro  (here  crossed  by  a  bridge  of  boats), 


490 


TORTURE. 


22  miles  above  it*  mouth.  It  is  fur  the  most  part  an 
old  walled  town,  with  narrow,  crooked,  and  ill-payed 
streets ;  the  houses  are  lofty,  and  massively  built  of 
grauite.  The  slope  on  which  it  stands  is  crowned  with 
an  old  ruined  castle,  commanding  a  splendid  view. 
The  cathedral  is  a  conspicuous  tmilding  near  the 
river ;  it  occupies  the  site  of  a  mosque  built  in  914  by 
'  Abd  al- Rahman  ;  the  present  structure,  which  dates 
from  1347,  has  its  Gothic  character  disguised  by  a 
classical  facade  with  Ionic  pillars  and  much  tasteless 
modernization.  The  stalls  in  the  choir,  carved  by 
Cristobal  de  Salamanca  in  1 588^93,  and  the  sculpture 
of  the  pulpitis  as  well  as  the  ironwork  of  the  choir- 
railing  and  some  of  the  precious  marbles  with  which 
the  chapels  are  adorned,  deserve  notice.  None  of  the 
other  public  buildings,  which  include  an  episcopal 
palace,  a  town-hall,  and  numerous  churches,  require 
special  mention.  The  manufactures  of  Tortosa  in- 
clude paper,  hats,  leather,  porcelain,  maiolica,  soap, 
and  spirits.  There  is  an  important  fishery  in  the 
river,  and  an  active  trade  is  carried  on  through  the 
harbor,  which  is  accessible  to  vessels  of  100  tons  bur- 
den, corn,  wine,  oil,  wool,  silk,  fruit*,  and  liquorice 
(a  specialty  of  the  district)  being  anions  the  leading 
articles  of  export.  Near  Tortosa  are  rich  quarries  of 
marble  and  alabaster,  and  the  whole  surrounding 
country  is  very  fertile  and  beautiful.  The  popula- 
tion within  the  municipal  boundaries  in  1878  was 
24,057. 

Tortoftu,  the  Dtrtomi  of  Strabo  and  the  Oalonia  Julia  Angtaia 
Dertota  of  numerous  coins,  was  a  city  of  the  Ilercaonen  in 
Hiipaoia  Tarraconensis.  Under  the  Moors  it  became  a 
place  of  great  importance  as  the  key  of  the  Ebro  valley. 
It  was  taken  by  Louis  the  Pious  in  811  (after 
ful  siege  of  two  years  before),  but  was 
s  a  haunt 
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ous  to  Italian  commerce,  it  was  made  the  object 
proclaimed  by  Pope  Eugenius  III.  in  1148,  and 
lugly  captured  by  Raymond  Berengar,  assisted  by  Tem- 
plars, Pisans,  and  Genoese.  Tortosa  fell  into  the  hand*  of 
the  duke  of  Orleans  lu  1708,  and  was  again  surrendered 
in  the  War  of  Independence  in  1811  to  the  French  under 
Suchet,  who  held  it  till  1614. 

TORTURE.  It  is  proposed  to  treat  in  this  place 
not  so  much  the  innumerable  modes  of  inflicting  pain 
which  have  been  from  time  to  time  devised  by  the 
perverted  ingenuity  of  man  as  the  subject  of  legal  tort- 
ure as  it  existed  in  the  civilized  nations  of  antiquity 
and  of  modern  Europe,  that  is  to  say,  torture  inflicted 
with  more  or  less  appearance  of  legality  by  a  respon- 
sible executive  or  judicial  authority.  From  this  point 
of  view  torture  was  always  inflicted  for  one  or  two 
purposes — (1)  as  a  means  of  eliciting  evidence  from  a 
witness  or  from  an  accused  person  either  before  or 
after  condemnation,  (2)  as  a  part  of  the  punishment 
Torture,  as  a  part  of  the  punishment,  may  be  re- 
garded as  including  every  kind  of  bodily  or  mental 
pain  beyond  what  is  necessary  for  the  safe  custody  of 
the  offender,  (with  or  without  enforced  labor)  or  the 
destruction  of  his  life, — in  the  language  of  Bentham, 
an  afflictive  as  opposed  to  a  simple  punishment.  Thus 
the  unnecessary  sufferings  endured  in  English  prisons 
before  the  reforms  of  Howard  (see  Howard  and 
Prison  Discipline)  and  the  drawing  and  quartering 
in  the  old  executions  for  treason  fall  without  any 
straining  of  terms  under  the  category  of  torture.  The 
whole  subject  is  now  one  of  only  historical  interest  as 
far  as  Europe  is  concerned.  It  was,  however,  up  to 
a  comparatively  recent  date  an  integral  part  of  the  law 
of  most  countries  (to  which  England,  Aragon,  and 
Sweden1  formed  honorable  exceptions),  as  much  a 
commonplace  of  law  as  trial  by  jury  in  England.  One 
reason  for  its  long  continuance  was  no  doubt  the  view 
taken  in  an  age  of  judicial  perjury1  that  truth  was 
only  to  be  attained  by  violent  means,  if  not  by  torture 
then  by  ordeal  or  trial  by  battle.    Speaking  generally, 

1  But  even  in  these  countries,  whatever  the  law  was,  torture 
C*^l2&m,lwiiUA£};  vol.  I.  p.  282. 


|  torture  may  be  said  to  have  succeeded  the  ordeal  and 
J  trial  by  battle  (compare  Ordeal).    Where  these  are 
j  found  in  full  vigor,  as  in  the  capitularies  of  Charle- 
i  niacin',  there  is  no  provision  for  torture.   It  was  no 
I  doubt  accepted  reluctantly,  but  tolerated  in  the  ab- 
sence of  any  better  means  of  eliciting  truth,  especially 
in  cases  of  great  gravity,  on  the  illogical  assumption 
that  extraordinary  offences  must  be  met  by  extraordi- 
nary remedies. 

The  opinions  of  the  best  authorities  have  been  in 
theory  almost  unanimously  against  the  use  of  torture, 
even  in  a  system  where  it  was  as  completely  established 
as  it  was  in  Roman  law.  "Torments,"  says  Cicero,* 
in  words  which  it  is  almost  impossible  to  translate 
satisfactorily,  "gubernat  dolor,  regit  qusesitor,  flectit 
libido,  corrumpit  spes,  infirmat  metus,  ut  in  tot  rerun 
angustiis  nihil  veritati  loci  relinquatur."  Seneca  says 
bitterly,  "  it  forces  even  the  innocent  to  lie."  bt 
Augustine*  recognizes  the  fallacy  of  torture.  "If," 
I  says  he,  "  the  accused  be  innocent,  he  will  undergo 
for  an  uncertain  crime  a  certain  punishment,  and  that 
|  not  for  having  committed  a  crime,  but  because  it  is 
unknown  whether  he  committed  it"  At  the  same 
time  he  regards  it  as  excused  by  its  necessity.  The 
|  words  of  Ulpian,  in  the  Digest  of  Justinian,*  are  no 
'  less  impressive.  "The  torture  (qvce*tio)  is  not  to  be 
regarded  as  wholly  deserving  or  wholly  undeserving 
'  of  confidence ;  indeed,  it  is  untrustworthy,  perilous, 
and  deceptive.  For  most  men,  by  patience  or  the 
severity  of  the  torture,  come  so  to  despise  the  torture 
that  the  truth  cannot  be  elicited  from  them :  other* 
are  so  impatient  that  they  will  lie  in  any  direction 
rather  than  suffer  the  torture ;  so  it  happens  that  they 
depose  to  contradictions  and  accuse  not  only  them- 
selves but  others."  Montaigne's*  view  of  torture  as  a 
part  of  the  punishment  is  a  most  just  one :  "All  that 
exceeds  a  simple  death  appears  to  me  absolute  cruelty ; 
neither  can  our  justice  expect  that  he  whom  the  fear 
of  being  executed  by  being  beheaded  or  hanged  will 
not  restrain  should  be  any  more  awed  by  the  imagina- 
tion of  a  languishing  fire,  burning  pincers,  or  the 
wheel."  Montesquieu7  speaks  of  torture  in  a  most 
guarded  manner,  condenfning  it  but  without  giving 
reasons,  and  eulogizing  England  for  doing  without  it 
The  system  was  condemned  by  Bayle  and  Voltaire 
with  less  reserve.  Among  the  Italians,  BeccanV 
Verri,*  and  Manioni"  will  be  found  to  contain  most 
that  can  be  said  on  the  subject  The  influence  of 
Beccaria  in  rendering  the  use  of  torture  obsolete  was 
undoubtedly  greater  than  that  of  anv  other  legal  re- 
former. The  great  point  that  he  makes  is  the  unfair 
incidence  of  torture,  as  persons'  minds  and  bodies 
differ  in  Btrength.  Moreover,  it  is,  savs  he,  to  con- 
found all  relations  to  expect  that  a  man  should  be  both 
accuser  and  accused,  and  that  pain  should  be  the 
test  of  truth,  as  though  truth  resided  in  the  muscles 
and  fibres  of  a  wretch  under  torture.  The  result  of 
the  torture  is  simply  a  matter  of  calculation.  Giveo 
the  force  of  the  muscles  and  the  sensibility  of  the 
nerves  of  an  innocent  person,  it  is  required  to  find  the 
degree  of  pain  necessary  to  make  him  confess  himself 
guilty  of  a  given  crime.  Bentham's11  objection  to 
torture  is  that  the  effect  is  exactly  the  reverse  of  the 
intention.  "  Upon  the  face  of  it,  and  probably  enough 
I  in  the  intention  of  the  framers,  the  object  of  this 
I  institution  was  the  protection  of  innocence  ;  the  pro- 
tection of  guilt  and  the  aggravation  of  the  pressure  upon 
innocence  was  the  real  fruit  of  it"  The  apologists  of 
torture,  even  among  jurists,  are  not  numeroua  In 
fact  theoretical  objections  to  it  are  often  urged  by  the 
authors  of  books  of  practice,  as  by  Damhouder.  >  on 
Rosbach,  Von  Bodcn,  and  Voet  It  is  worthy  of 
note,  however,  as  illustrative  of  the  feeling  of  the 
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tim«,  that  even  Bacon '  compares  experiment  in  nature 
to  torture  in  civil  matters  as  the  best  means  of  eliciting 
truth.  Muyart  de  Vouglans'  derives  the  origin  of 
torture  from  the  law  of  God.  Other  apologists  are 
Siroancas,  bishop  of  Badajos,'  Engel,*  and  in  Eng- 
land Sir  H.  Wiseman.  * 

Grtece. — The  opinion  of  Aristotle  was  in  favor  of 
torture  as  a  mode  of  proof.  It  is,  he  Bays,  a  kind  of 
evidence,  and  appears  to  carry  with  it  absolute  credi- 
bility because  a  kind  of  constraint  is  applied.  It  is 
classed  as  one  of  the  "artless  persuasions"  (irtxvai 
rfoTHf).'  At  Athens  slaves,  and  probably  at  times 
resident  aliens,  were  tortured,  but  it  was  never  ap- 
plied to  free  citizens,7  such  application  being  for- 
bidden by  a  psephism  passed  in  the  archonship  of 
Scamandrius.  After  the  mutilation  of  the  Hermae 
in  415  B.O.  a  proposition  was  made,  but  not  carried, 
that  it  should  be  applied  to  two  senators  named  by  an 
informer.  In  this  particular  case  Andocides  gave  up 
all  his  slaves  to  be  tortured.'  Torture  was  sometimes 
inflicted  in  open  court.  The  rack  was  used  as  a 
punishment  even  for  free  citizens,  Antiphon  was  put 
to  death  by  this  means.'  The  torture  of  Nicias  by 
the  Syracnsans  is  alluded  to  by  Thucydides10  as  an 
event  likely  to  happen,  and  it  was  only  in  order  to 
avoid  the  possibility  of  inconvenient  disclosures  that 
he  was  put  to  death  without  torture.  Isocrates  and 
Lysias  refer  to  torture  under  the  generic  name  of  cu»- 
p'ueic  As  might  be  expected,  torture  was  frequently 
inflicted  by  the  Greek  despots,  and  both  Zeno  and 
Anazarchus  are  said  to  have  been  put  to  it  by  such 
irresponsible  authorities.  At  Sparta  the  despot  Nabis 
was  accustomed,  as  we  learn  from  Polybius,"  to  put 
persons  to  death  by  an  instrument  of  torture  in  the 
form  of  his  wife  Apega,  a  mode  of  torture  no  doubt 
resembling  the  Jungfernkuss  once  in  use  in  Germany. 

Rome. — The  Rowan  system  was  the  basis  of  all 
subsequent  European  systems  which  recognized  tort- 
are  as  a  part  of  their  procedure.  The  law  of  torture 
was  said  hy  Cicero  to  rest  originally  on  custom  {mores 
vuijorum).  There  are  frequent  allusions  to  it  in  the 
classical  writers"  both  of  the  republic  and  the  empire. 
The  law,  as  it  existed  under  the  later  empire,  is  con- 
tained mainly  in  the  titles  De  QiuntionSnu  of  the  Di- 
gest and  the  Code,1* — the  former  consisting  largely  of 
opinions  from  the  Sentmtias  Receptm  of  Paulus,  the 
latter  being  for  the  most  part  merely  a  repetition  of  con- 
stitutions contained  in  the  Theodosian  Code."  Both 
substantive  law  and  procedure  were  dealt  with  by  these 
tezts  of  Roman  law,  the  latter,  however,  not  as  fully 
win  mediaeval  codes,  a  large  discretion  being  left  to 
the  judges.  Torture  was  used  both  in  civil  and 
criminal  trials,  but  in  the  former  only  upon  slaves  and 
freedmen  or  infamous  persona — such  as  gladiators — 
and  where  the  truth  could  not  be  otherwise  elicited, 
as  in  cases  affecting  the  inheritance  (res  hereditttritt). 


'  Sin-.  Org.,  bk,  I.  aph.  9S.  In  the  Advancement  of  Learning, 
bk.  Iv.  eh.  4,  Bacon  collccU  many  Instances  of  constancy  under 
torture. 


■x  rortj<  i.nnxmm*  mm  uritM-rinenan,  i.cinsic.  n.vs. 
».  p.  122,  London.  IfisS  •  Rhel.,  L  15. 28. 

n  of  Cicero  {De  PnrtitionibuM  OratoHu.  i  34),  that  It 
at  Athens  and  Rhodes,  seems,  as  far  as  regards 


«  ImtUuU  du  Limit  Criminel,  Paris,  1757. 

*  De  COthctieii  Inttibttionibu*  Liber,  ad  nrtrearendai  et  extirpandat 
hrrrsrr  admodum  nwwiriu,  Rome,  1575. 

♦  De  Tvrtum  ex  Fori*  inriMiani*  nan  protcribenda,  Leipsic.  1733, 
1  Late  of  Laws.  p.  122,  " 
'  The  opinion 

was  so  applied  i 

Athens,  uot  to  be  Justified  by  existing  evidence, 

•  See  Grote.  HUL  o/  Grtece,  toI.  yU.  p.  274. 

•  See  Diet,  of  Antiq .  n.r.  R*™.  o<  In  the  H<twr  of  Aristophanes, 
v.  817,  there  la  a  list  of  kinds  of  torture,  and  the  wheel  Is  alluded 
to  In  I.yriMrata,  v,  846. 

■  vli.  86.  »  iHL  7. 

"An  interesting  one.  Illustrating  the  uselewneas  of  torture  in 
the  face  of  courage  and  resolution,  is  the  abortive  result  of  the 
torture  of  a  Spanish  peasant  In  25  a.d.  on  the  charge  of  being  the 
murderer  of  Lucius  Pi  so  (Tac.,  Ann.,  iv.  45).  A  somewhat  similar 
case,  occurring  in  Sicily,  Is  given  by  Valerius  Maximus,  bk.  Hi.  c. 
Hi.  The  horrible  torture  of  Kpichafls.n  freed  woman.  Is  described 
by  Tacitus.  Ann.,  xv.  57.  In  Pliny's  letter  to  Trmjan  (fin/rf.,  x.  97). 
be  mentions  having  put  to  the  torture  two  Christian  deaconesses 


{miniMrr) 

u  QvjrMfo  Included  the  whole  process  of  which  torture  was  a 
part.  In  the  words  of  Cujacius,  "  quaenllo  est  Intcrrogatlo  quae  fit 
rjer  torment*,  vel  de  rcU,  vel  de  testlbus  qui  facto  IntenrenUse 

^Wff'xlvUi.  18 ;  Cbd.,  U.  41.        »  V.  14, 15, 18.         >•  lz.  35. 


Its  place  in  the  case  of  free  citizens  was  taken  by  the 
reference  to  the  oath  of  the  party  (see  Oath).  Dur- 
ing the  republic  torture  appears  to  nave  been  confined 
to  slaves  in  all  cases,  but  with  the  empire  (according 
to  Dion  Cassius  under  Tiberius)  a  free  man  became 
liable  to  it  if  accused  of  a  crime,  though  not  as  a 
witness.  If  a  Christian,  of  however  high  a  condi- 
tion, he  was  subject  to  torture  during  the  period  be- 
tween the  edict  of  Diocletian  in  303  and  the  edict  of 
toleration  of  Galerius  in  311.  This  short  period  ex- 
cepted, the  liability  of  a  free  man  depended  upon  two 
conditions,  the  nature  of  the  accusation  and  the  rank 
of  the  accused.  On  an  accusation  of  treason  every 
one,  whatever  his  rank,  was  liable  to  torture,  for  in 
treason  the  condition  of  all  was  equal. "  The  same  was 
the  case  of  those  accused  of  sorcery  (magi),  who  were 
regarded  as  humani generis  inimici.1*  A  wife  might  be 
tortured  (but  only  after  her  slaves  bad  been  nut  to  the 
torture)  if  accused  of  poisoning  her  husband.  In 
accusations  of  crimes  other  than  treason  or  sorcery, 
certain  persons  were  protected  by  the  dignity  of  their 
position  or  their  tender  age.  The  main  exemptions 
were  contained  in  a  constitution  of  Diocletian  and 
Maximian,  and  included  soldiers,  nobles  of  a  par- 
ticular rank,  i.e.,  eminentissimi  and  perfectissimi,  and 
their  descendants  to  the  third  generation,  and  decuri- 
ones  and  their  children  to  a  limited  extent^that  is  to 
say,  they  were  subject  to  the  torture  of  the  jdumbatat 
in  certain  cases,  such  as  fraud  on  the  revenue  and  ex- 
tortion. In  addition  to  these,  priests  (but  not  clergy 
of  a  lower  rank),  children  under  fourteen,  and  preg- 
nant women  were  exempt  A  free  man  could  be  tortured 
only  where  he  had  been  inconsistent  in  his  depositions. 
No  one  was  to  bo  chained  in  prison  before  trial,  nor 
could  a  prisoner  be  tortured  while  awaiting  trial.  The 
rules  as  to  the  torture  of  slaves  were  numerous  and 
precise.  It  was  a  maxim  of  Roman  law  that  torture 
of  slaves  was  the  roost  efficacious  means  of  obtaining 
truth."  They  could  be  tortured  either  as  accused  or 
as  witnesses,  but  against  their  masters  only  in  accu- 
sations of  treason,  adultery,  frauds  on  the  revenue, 
coining,  and  similar  offences  (which  were  regarded  as 
a  species  of  treason),  attempts  by  a  husband  or  wife 
on  the  life  of  the  other,  and  in  cases  where  a  master 
had  bought  a  slave  for  the  special  reason  that  he  should 
not  give  evidence  against  him.  The  privilege  from 
accusations  by  the  slave  extended  to  the  master's 
father,  mother,  wife,  or  tutor,  and  also  to  a  former 
master.  On  the  same  principle  a  freedman  could  not 
be  tortured  against  his  patron.  The  privilege  did  not 
apply  where  the  slave  was  joint  property,  and  one  of 
his  masters  had  been  murdered  by  the  other,  or  where 
he  was  the  property  of  a  corporation,  for  in  such  a 
case  he  could  be  tortured  in  a  charge  against  a  member 
of  the  corporation.  Slaves  belonging  to  the  inheritance 
could  be  tortured  in  actions  concerning  the  inheritance. 
The  adult  slaves  of  a  deceased  person  could  be  tortured 
where  the  deceased  had  been  murdered.  In  a  charge 
of  adultery  against  a  wife,  her  husband's,  her  own, 
and  her  father's  slaves  could  be  put  to  the  torture. 
A  slave  manumitted  for  the  express  purpose  of 
escaping  torture  was  regarded  as  still  liable  to  it. 
Before  putting  a  slave  to  torture  without  the  con- 
sent of  his  master,  security  must  be  given  to  the 
master  for  his  value.  The  master  of  a  slave  tortured 
on  a  false  accusation  could  recover  double  his  value 
from  the  accuser.  The  undergoing  of  torture  had  at 
one  time  a  serious  effect  upon  the  after-life  of  the 
slave,  for  in  the  time  of  Gams  a  slave  who  had  been 
tortured  could  on  manumission  obtain  no  higher  civil 
rights  than  those  of  a  dedUieins.10  The  rules  of  pro- 
cedure were  conceived  in  a  spirit  of  as  much  fairness 
as  such  rules  could  be.  Some  of  the  most  important 
were  these.  The  amount  of  torture  was  at  the  discre- 
tion of  the  judge,  but  it  was  to  be  so  applied  as  not 
to  injure  life  or  limb.    The  examination  was  not  to 


n  Cbrf.,  lx.  8.  4. 
»•  Ood„  L  8, \ 


>•  Cod.,  lx.  18,  7. 
■>  Ualus.  L  1». 
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begin  by  torture ;  other  proofs  must  be  exhausted 
first.  The  evidence1  must  have  advanced  so  far  that 
nothing  but  the  confession  of  the  slave  was  wanting  to 
complete  it  Those  of  weakest  frame  and  tenderest 
age  were  to  be  tortured  first.  Except  in  treason,  the 
unsupported  testimony  of  a  single  witness  was  not  a 
sufficient  ground  for  torture.  The  voice  and  manner 
of  the  accused  were  to  be  carefully  observed.  A  spon- 
taneous confession,  or  the  evidence  of  a  personal  enemy, 
was  to  be  received  with  caution.  Repetition  of  the 
torture  could  only  be  ordered  in  case  of  inconsistent 
depositions  or  denial  in  the  face  of  strong  evidence. 
There  was  no  rule  limiting  the  number  of  repetitions. 
Leading  questions  were  not  to  be  asked.  A  judge  was 
not  liable  to  an  action  for  anything  done  during  the 
course  of  the  examination.  An  appeal  from  an  order 
to  torture  was  competent  to  the  accused,  except  in  the 
case  of  slaves,  when  an  appeal  could  be  made  only  by 
the  master.'  The  appellant  was  not  to  be  tortured 
pending  the  appeal,  but  was  to  remain  in  prison.*  The 
principal  forms  of  torture  in  use  were  the  equuleus,  or 
rack  (mentioned  as  far  back  as  Cicero),  the  plumbata, 
or  leaden  balls,  the  ungultr,  or  barbed  hooks,  and  the 
JtiUcula;,  or  cord  compressing  the  arm.  Other  allu- 
sions in  the  Digest  and  Code,  in  addition  to  those 
already  cited,  may  be  shortly  noticed.  The  testimony 
of  a  gladiator  or  infamous  person  (such  as  an  aocom- 

Slice)  was  not  valid  without  torture.4  This  was  no 
oubt  the  origin  of  the  mediaeval  maxims  (which 
were,  however,  by  no  means  universally  recognized), 
< —  Vilitat  per  toner  est  justa  causa  torquendi  testern,  and 
Tortura  purgatur  infamia.  Torture  could  not  be  in- 
flicted during  the  forty  days  of  Lent*  Robbers  and 
pirates  might  be  tortured  even  on  Easter  Day,  the 
Divine  pardon  being  hoped  for  where  the  safety  of 
society  was  thus  assured.*1  Capital  punishment  was 
not  to  be  suffered  until  after  conviction  or  confession 
under  torture.7  Withdrawal  from  prosecution  («Ao- 
htio)  was  not  to  be  allowed  as  a  rule  after  the  accused 
had  undergone  the  torture.*  In  charges  of  treason 
the  accuser  was  liable  to  torture  if  he  did  not  prove 
his  case.*  The  infliction  of  torture,  not  judicial,  but 
at  the  same  time  countenanced  by  law,  was  at  one 
time  allowed  to  creditors.  They  were  allowed  to  keep 
their  debtors  in  private  prisons,  and  most  cruelly  ill- 
use  them,  in  order  to  extort  payment."  Under  the 
empire  private  prisons  were  forbidden.11  In  the  time 
of  Juvenal,  if  his  sixth  satire  may  be  believed,  the 
Roman  ladies  actually  hired  the  public  torturers  to 
torture  their  domestic  slaves  As  a  part  of  the  pun- 
ishment torture  was  in  frequent  use.  Crucifixion, 
mutilation,  exposure  to  wild  beasts  in  the  arena,  and 
other  cruel  modes  of  destroying  life  were  common, 
especially  in  the  time  of  the  persecution  of  the  Chris- 
tians under  Nero.11  Crucifixion  as  a  punishment  was 
abolished  by  Constantino  in  315,  in  veneration  of  the 
memory  of  Him  who  was  crucified  for  mankind.  The 
punishment  of  mutilation  was  moderated  by  Justinian, 
who  forbade  amputation  of  both  hands  or  feet  or  of 
any  limb,  and  confined  it  in  future  to  amputation  of 
one  hand."   Scourging  was  inflicted  only  on  slaves  ; 

1  The  evidence  on  which  the  acruned  might  be  tortured  was 
expressed  in  Koman  law  by  the  terms  arqiunndusn  and  indicium. 
The  latter  term,  as  will  be-  Keen,  afterwards  became  one  of  the 
most  Important  In  the  law  of  torture,  but  the  analyxls  of  indicium 
is  later  than  Koman  law.  Indicium  was  not  quite  the  same  thing 
as  acmiplnui  prubativ,  though  the  terms  appear  to  be  occasionally  I 
used  as  synonyms.  Indicium  was  rather  the  foundation  or  cause 
of  prvbalio,  whether  plena  or  srmiplena.  An  indicium  or  a  concur- ' 
re  nee  of  indicia  might,  according  to  circumstances,  constitute  a 
plena  or  nemiplena  vrobatio.  The  difference  between  the  words 
may  be  illustrated  by  a  passage  from  Justin.  "Ad  cuius  rei  pro- 
badonem  iramittlt  Indices,"  xzxiL  2. 

»  Dig.,  xlix.  1,  15.  •  Cod..  Til.  62.  12. 

•  Dig.,  xxll,  5,  21,  2.  »  ML  ill.  12,  6. 

•  Cod.,  ill.  12,  10.  1  CM.,  ix.  47,  16. 

•  Cod..  Ix.  42,  S.  t  cod..  Ix.  8.  S. 

10  See  fur  Instance,  Liry,  vi.  36.  »  Cod.,  I.  4,  23 ;  ix.  5. 

w  The  well-known  lines  of  Juvenal  (Sal..  1.  155), 
"  Tssda  lucebls  In  ilia, 
Qua  utantes  ardent  qui  flxo  gutlure  fumant," 
will  serve  as  an  example  of  such 
■  Jfoe.,cx\x)y.  13. 


free  men  were  exempt  by  the  Lex  Portia  and  La 
Valeria,  except  in  a  few  cases,  such  as  that  of  adultery, 
the  penalty  for  which  was  scourging  and  cutting  off 
the  nose.14  On  the  other  hand,  where  the  interests  of 
the  church  were  concerned,  the  tendency  was  in  favor 
of  greater  severity.  Thus,  by  the  Theodosian  Code, 
a  heretic  was  to  be  flogged  with  lead  {contusut  plumbo) 
before  banishment, 14  and  Justinian  made  liable  to  tort- 
ure and  exile  any  one  insulting  a  bishop  or  priest  in  a 
church. 

The  Church. — As  far  as  it  could  the  church  adopted 
the  Roman  law,  with  the  important  and  characteristic 
difference  (dating  from  the  severe  edicts  of  Theodo- 
sius  the  Great  in  381)  that  heresy  took  the  place  of 
treason,  it  being  regarded  as  a  kind  of  treason  against 
God  ("  crimen  la*s»  majestatis  divin»").M  The 
doctrine  of  confiscation  for  treason  was  so  convenient 
and  profitable  that  it  was  rapidly  adopted  by  the 
church.1*   As  most  instances  in  which  torture  was 


inflicted  by  ecclesiastical  tribunals  would  be 
tions  of  heresy  or  Judaism — a  specially  revolting  form 
of  heresy  to  mediaeval  Christians — this  theory  practi- 
cally equalized  all  persons  for  the  purpose  of  torture, 
in  accordance  with  the  doctrine  that  in  treason  all 
were  equal.  The  church  generally  secured  the  almost 
entire  immunity  of  its  clergy,  at  any  rate  of  the  higher 
ranks,  from  torture  by  civil  tribunals."  In  many  in- 
stances councils  of  the  church  pronounced  against  tort- 
ure, e.g.,  in  a  synod  at  Rome  in  384. *  Torture  even 
of  heretics  seems  to  have  been  originally  left  to  the  or- 
dinary tribunals.  Thus  a  bull  of  Innocent  IV.,  in 
1252,  directed  the  torture  of  heretics  by  the  civil 
power  as  being  robbers  and  murderers  of  souls,  and 
thieves  of  tho  sacraments  of  God."  The  church  also 
enjoined  torture  for  usury.9  A  characteristic  division 
of  torture,  accepted  by  the  church  but  not  generally 
acknowledged  by  lay  authorities,  was  into  spiritual 
and  corporal,  the  latter  being  simply  the  imposition 
of  the  oath  of  purgation,  the  only  form  originally  in 
use  in  the  ecclesiastical  courts.  The  canon  law  con- 
tains little  on  the  subject  of  torture,  and  that  little  of 
a  comparatively  humane  nature.  It  laid  down  that 
it  was  no  sin  in  the  faithful  to  inflict  torture.0  but  i 
priest  might  not  do  so  with  his  own  hands,**  and 
charity  was  to  be  used  in  all  punishments. 14  No  con- 
fession was  to  be  extracted  by  torture.  **  The  prin- 
cipal ecclesiastical  tribunal  by  which  torture  was 
inflicted  in  more  recent  times  was  of  course  the  Inqct- 
8ITION  (q.v.).  The  code  of  instructions  issued  by 
Torquemada  in  Spain  in  1484  provided  that  an  accused 
person  might  be  put  to  the  torture  if  semtjdena  pro- 
v^ri^io  t  x i h 1 1. d  hi tiMt1  tlic  Accused*.  th*\t  is,  so  much 
evidence  as  to  raise  a  grave  and  not  merely  a  light 
presumption  of  guilt,  often  used  for  the  evidence  of 
one  eye  or  ear  witness  of  a  fact.  If  the  accused  con- 
fessed during  torture,  and  afterwards  confirmed  the 
confession,  he  was  punished  as  convicted  ;  if  he  re- 
tracted, he  was  tortured  again,  or  subjected  to  extra- 
ordinary punishment.  One  or  two  inquisitors,  or  a 
commissioner  of  the  Holy  Office,  were  bound  to  be 
present  at  every  examination.  Owing  to  the  occur 
rence  of  certain  cases  of  abuse  of  torture,  a  decree  of 
Philip  II.  was  issued,  in  1558,  forbidding  the  admw- 


M  Cod.,  ix.  9,  37. 
»  xvl.  53. 

>•  Nov..  cxxlli.  81.  On  the  subject  of  torture  In  Roman  .«» 
reference  may  be  made  to  Westphal,  Dk  Torturer  der  Oneekex. 
Rimer,  und  Deutschen,  Lclpslc,  17S5 ;  Wasserschleben.  Iliduevx 
Itnsextitmum  per  TnrmerUa  apud  Romano*,  Berlin.  1836. 

>'  This  term,  which  Included  blasphemy  and  cognate  offence*. 
Is  used  both  by  ecclesiastical  and  secular  jurists,  e.g.,  by  Susrei 
de  I'ax  and  by  Jousse.  Traiii  dc  fci  Justice  Crimineitc. 
"  flee  an  article  by  Mr.  Lea  In  The  English  Historical  Rene-. 


April.  1887.  "  Confiscation  for  Heresy  In  the  MJdUll«^Afes. 
special  gravity. 


See  Escobar,  Jfor.  Thcol.,  tract.  tI.  c.  2.  They  were  W  be  torV 
ured  only  by  the  clergy,  wherv  possible,  and  only  on  indicia  oi 


■  Lea,  Superstition  and  Ftirce,  p.  419.  3d  ed..  ] 

■  Jjeges  et  Constihttitmrs  cmtm  Ilrreticns.  |  26. 

■  Lecky.  Rationalism  in  Europe.  toI.  11.  p.  S4,  n.  _  _ 

■  Deer.,  pt  II.  28.4.  45.  «  Deer. ,  pi.  L  86.  » 

■  Deer.,  pt.  11. 12, 2. 11.  ■  Deer.,  pt  IL  15, «.  »• 
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istraUoD  of  torture  without  an  order  from  the  council. 
Bat  this  decree  does  not  appear  to  have  been  fully 
observed.    By  the  edict  of  the  inquisitor-general 
V aides,  in  1561,  torture  was  to  be  left  to  the  prudence 
sod  equity  of  the  judges.    They  must  consider  mo- 
tives and  circumstances  before  decreeing  torture,  and 
must  declare  whether  it  is  to  be  employed  in  caput 
proprium,  £.«.,  to  extort  a  confession,  or  in  caput 
aliotvm,  ie.,  to  incriminate  an  accomplice.  Tho 
accused  was  not  to  be  informed  of  the  grounds  of 
torture.    He  was  not  to  be  questioned  on  a  particular 
fact,  but  was  to  be  allowed  to  say  what  he  pleased. 
Torture  was  not  to  be  decreed  until  the  termination 
of  the  process,  and  after  defence  heard,  and  the  decree 
was  subject  to  appeal,  but  only  in  doubtful  cases,  to  the 
Council  of  the  Supreme.    It  was  also  only  in  doubt- 
ful cases  that  the  inquisitors  were  bound  to  consult 
the  council ;  where  the  law  was  clear  (and  of  this  they 
were  the  judges)  there  need  be  no  consultation,  and 
do  appeal  was  allowed   The  judges,  the  registrar, 
and  toe  executioners  were  the  only  persons  allowed  to 
be  present  at  the  torture.    They  were  to  be  careful 
that  the  jailer  suggested  nothing  to  the  accused  during 
the  torture.    On  ratification  twenty-four  hours  after- 
wards of  a  confession  made  under  torture,  the  accused 
might  be  reconciled,  if  the  inquisitors  believed  htm  to 
be  sincerely  repentant    If  convicted  of  bad  faith,  he 
might  be  relaxed,  i.e.,  delivered  to  the  secular  power 
to  be  burned.    The  inquisitors  had  a  discretion  to 
allow  the  accused  to  make  the  canonical  purgation  by 
oath  instead  of  undergoing  corporal  torture,  but  the 
rule  which  allows  this  to  be  done  at  tho  same  time 
discountenances  it  as  fallacious.    It  is  remarkable  that 
the  rules  do  not  allow  much  greater  efficacy  to  torture. 
Thev  speak  of  it  almost  in  the  terms  of  Roman  law 
as  dangerous  and  uncertain,  and  depending  for  its 
effects  on  physical  strength.1  Torture  had  ceased  to 
be  inflicted  before  the  suppression  of  the  Inquisition, 
and  in  1816  a  papal  bull  decreed  that  torture  should 
cease,  that  proceedings  should  be  public,  and  that  the 
accuser  should  be  confronted  with  the  accused.1  It 
was  still,  however,  customary  for  the  fiscal,  even  in 
the  latest  times,  to  end  the  requisition  by  demanding 
torture  as  a  matter  of  form.    The  rules  in  themselves 
were  not  so  cruel  as  the  construction  put  upon  them 
by  the  inquisitors.    For  instance,  by  Torquemada's 
instructions  torture  could  not  be  repeated  unless  in 
case  of  retractation.    This  led  to  the  subtlety  of  calling 
a  renewed  torture  a  continuation,  and  not  a  repeti- 
tion.'   The  rules  of  Torquemada  and  of  Valdes  are 
those  of  the  greatest  historical  importance,  the  latter 
forming  the  code  of  the  Holy  Office  until  its  sup- 
pression, not  only  in  Spain,  but  in  other  countries 
where  the  Inquisition  was  established.    But  several 
other  codes  of  procedure  existed  before  the  final  per- 
fection of  the  system  by  Valdes.    The  earliest  is  per- 
haps the  instructions  for  inquisitors  (Dirtctorium 
InquisUorum)  compiled  a  century  earlier  than  Tor- 
quemada by  Nicholas  Eymerico,  grand  inquisitor  of 
Aragon  about  1368.*    Rules  of  practice  were  also 
framed  two  centuries  later  by  Simancas,  whose  posi- 
tioa  as  an  apologist  has  been  already  stated.  The 
text-book  of  procedure  of  the  Italian  Inquisition  was 
the  Sncro  Arsenate.*    In  the  Netherlands,  Francis 
Van  der  Heist  was  appointed  inquisitor-general  in 
1521,  with  authority  to  torture  heretics  without  ob- 
serving the  ordinary  forms  of  law,  and  without 


'  The  rules  will  be  found  in  Uorente's  Hut.  of  the  Inquisition, 
cc  rL,  xxU. 

*  A  case  of  Actual  torture  occurred  In  Spain  In  the  case  of  Van 
Halen,  In  1817.  In  spite  of  the  pupal  bull.  In  South  America,  as 
late  a*  1S09.  power  to  torture  wait  conferred  on  Inquisitors  by  the 
dean  and  chapter  of  Santiago.  See  J-'raneHto  Mnyrn,  or  the  Inr/ui- 
ntum  in  South  America,  by  B.  V.  Hackenna  (transl.  by  J.  W.  Duffy, 
1869*.  p.  217. 

*  Preacott.  Ferdinand  and  ItabeUa.  vol.  1.  p.  377. 

*  An  edition  was  published  at  Rome  In  165»,  and  a  compen- 
dium at  Lisbon  In  1762.  and  by  Marchena  at  Montpellter  in  1821. 

»  The  only  edition  which  the  writer  has  seen  is  dated 


appeal.*  In  1545  and  1550  instructions  for  the  guid- 
ance of  inquisitors  were  issued  by  Charles  V.'  The 
liability  of  a  ;udge  for  exceeding  the  law  was  not 
always  recognized  by  the  Inquisition  to  the  same  ex- 
tent as  by  the  lay  tribunals.  Llorente  gives  an  instance 
of  a  warrant  by  an  inquisitor  to  a  licentiate  ordering 
the  torture  of  an  accused  person,  and  protesting  that, 
in  case  of  death  or  fracture  of  limbs,  the  fact  is  not 
to  be  imputed  to  the  licentiate.* 

Thus  tar  of  the  law.  In  practice  all  the  ingenuity 
of  cruelty  was  exercised  to  find  new  modes  of  tor- 
ment.' These  cruelties  led  at  times  to  remonstrance 
from  the  civil  power.  One  example  is  the  edict  of 
Philip  II.  just  mentioned.  Another  and  an  earlier 
one  is  an  ordonnance  of  Philip  the  Fair,  in  1302,  bid- 
ding the  Inquisition  confine  itself  within  the  limits  of 
the  law. 10  At  Venice  the  senate  decreed  that  three 
senators  should  be  present  as  inquisitors.  Further* 
details  of  the  varieties  of  torture  will  be  found,  by 
those  curious  in  such  matters,  in  the  works  of  Llorente, 
Herculano  ( History  of  the  Jnmiisition  in  Portugal), 
Motley,  Garrido  and  Cayley,  ana  Pioart,  to  which  may 
be  added  works  giving  accounts  of  the  sufferings  or 
individuals  under  the  Inquisition,  such  as  the  narrative 
of  the  sufferings  of  William  Lithgowat  Malaga  in 
1622  and  of  Van  Halen  in  1817,  and  (in  the  Spanish 
and  Portuguese  colonies)  the  cases  of  Francisco  Moyen 
in  Chili,  and  of  Dellon  at  Goa  in  1673."  Mental  tort- 
ure may  be  exemplified  by  Excommunication  (©•.».), 
and  by  the  secrecy  and  uncertainty  of  the  proceedings 
of  the  inquisitors. 

As  the  practice  of  torture,  both  by  the  civil  and  ec- 
clesiastical power,  became  more  systematised,  it  grew 
to  be  the  subject  of  casuistical  inquiry  by  churchmen, 
to  an  extent  far  exceeding  the  scanty  discussion  of  the 

Juestion  in  the  text  of  the  canon  law.  It  will  be  suf- 
cient  here  to  cite  as  an  example  the  treatment  of  it 
byLiguori,  who  incorporates  the  opinions  of  many  of 
the  Spanish  casuists.  On  the  whole,  his  views  appear 
to  be  more  humane  than  the  prevailing  practice.  The 
object  of  torture  he  defines  very  neatly  as  being  to  turn 
semiplena  into  plena probatio.  For  this  proper  indicia 
are  necessary.  He  then  proceeds  to  decide  certain 
questions  which  had  arisen,  the  most  interesting  of 
which  deal  with  the  nature  of  the  sin  of  which  the 
accused  and  the  judge  are  guilty  in  particular  in- 
stances. A  judge  sins  gravely  if  he  does  not  attempt 
all  milder  means  of  discovering  truth  before  resorting 
to  torture.  He  Bins  in  a  criminal  cause,  or  in  one  of 
notable  infamy,  if  he  binds  the  accused  by  oath  to  tell 
the  truth  before  there  is  proof  against  him.  It  is  the 
same  if  without  oath  he  uses  threats,  terror,  or  ex- 
hibition of  torments  to  confound  the  witness.1*  If  any 
onej  to  avoid  crave  torments,  charges  himself  with  a 
capita]  crime,  ne  does  not  sin  mortally.1*  It  was  a 
doubtful  question  whether  he  sinned  gravely  in  such  a 
case. 

England. — It  is  the  boast  of  the  common  law  of 
England  that  it  never  recognized  torture  as  legal.  One, 
perhaps  the  chief,  reason  for  this  position  taken  by 
the  law  is  the  difference  of  the  nature  of  the  pro- 
cedure in  criminal  cases  from  that  in  general  use  in 
Continental  countries.  To  use  words  more  familar  in 
foreign  jurisprudence,  the  English  system  is  accusa- 
torial as  distinguished  from  inquisitorial.     The  com- 


•  Motley.  Dutch  Republic,  vol  i.  p. ! 
I  Id.,  p.  329. 


»  Llorente,  c.  xtv. 
•  Among  others  ? 


were  the  gradual  pouring  of  water  drop  by 
drop  on  a  particular  spot  of  the  body,  the  lormenlo  de  (oca,  or 
pouring  or  water  into  a  gauze  bag  in  the  throat,  which  gradu- 
ally forced  the  gauze  into  the  stomach,  and  the  peridot  a  t  or 
swinging  pendulum,  so  graphically  described  in  one  of  Edgar 
Poe"«  tales. 
»  Ordonnancai  da  RoU,  vol.  i.  p.  848. 

"  The  history  of  Dellon's  narrative  of  his  experiences  In  the 
prison  of  the  Inquisition  la  remarkable.  It  was  translated  Into 
English  in  lfi*<  by  the  Rev.  R.  Wharton,  a  chaplain  of  Archbishop 
Bancroft,  but  whs  refused  a  license,  as  belng  contrary  to  the  king  a 

«  ,274. 
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mon  law  of  England  has  always  shown  itself  averse 
to  the  inquisitorial  Bystem,  and  so  (at  least  in  theory) 
to  the  torture  which  may  be  regarded  as  an  outcome 
of  the  system  whose  one  end  was  to  obtain  a  confession 
from  the  accused.  The  tendency  of  the  small  amount 
of  statute  law  bearing  on  tbe  subject  is  in  the  same 
direction.    It  was  provided  by  Magna  Charts,  {  29, 

"  that  no  free  man  should  be  destroyed 

in  anv  way  unless  by  legal  judgment  of  his  equals  or 
by  the  law  of  the  land/'  On  this  Sir  E.  Coke  com- 
ments, •'  N.i  man  destroyed,  etc.,  that  is,  forejudged 
of  life  or  limb,  disenherited,  or  put  to  torture  or 
death."  \  The  Act  of  27  Hen.  VIIL  c.  4  enacted 
that,  owing  to  the  frequent  escape  of  pirates,  in  trials 
by  the  civil  law,  "  the  nature  whereof  is  that  before 
any  judgment  of  death  can  be  given  against  the  of- 
fenders they  must  plainly  confess  their  offence  (which 
they  will  never  do  without  torture  or  pains),' '  such 
persons  should  be  tried  by  jury  before  wmimiasioners 
under  the  Great  Seal.  Finally .  the  BUI  of  Rights 
provided  that  cruel  and  unusual  punishments  ought 
not  to  be  inflicted.  The  opinions  of  the  judges  have 
been  invariably  against  torture  in  theory,  nowever 
much  some  of  them  may  have  been  led  to  countenance 
it  in  practice.  The  strongest  authority  is  the  resolu- 
tion of  the  judges  in  Felton's  case  (1628),  "that  he 
ought  not  by  the  law  to  be  tortured  by  the  rack,  for 
no  such  punishment  is  known  or  allowed  by  our  law."' 
In  accordance  with  this  are  the  opinions  of  Sir  John 
Fortescue,*  Sir  Thomas  Smith,4  and  Sir  E.  Coke. 
The  latter  says, — "  As  there  is  no  law  to  warrant  tort- 
ures in  this  land,  nor  can  they  be  justified  by  any  pre- 
scription, being  so  lately  brought  in.  "4  In  spite  of  all 
this  torture  in  criminal  proceedings  was  inflicted  in 
England  with  more  or  less  frequency  for  some  cen- 
turies, both  as  a  means  of  obtaining  evidence  and  as  a  I 
part  of  the  punishment.  But  it  should  be  remarked  I 
that  torture  of  the  former  kind  was  invariably  ordered 
by  the  crown  or  council,  or  by  some  tribunal  of  extra- 
ordinary authority,  such  as  the  Star  Chamber,  not  pro- 
fessing to  be  bound  by  the  rules  of  the  common  law. 
In  only  two  instances  was  a  warrant  to  torture  issued 
to  a  common  law  judge.? 

A  license  to  torture  is  found  as  early  as  the  Pipe  Roll 
of  34  Hen.  II.'  The  Templars  (see  Templars) 
were  tortured  in  1310  by  royal  warrant  addressed 
to  the  mayor  and  sheriffs  of  London.*  In  this  case  it 
is  recorded  that  torture  was  unknown  in  England,  and 
that  no  torturer  was  to  be  found  in  the  realm.*  A 
commission  was  issued  concerning  the  tortures  at 
Newgate  in  1 334. 10  The  rack  in  the  Tower  is  said  to 
have  been  introduced  by  the  duke  of  Exeter  in  the 
reign  of  Henry  VI.,  and  to  have  been  thence  called 
"the  duke  of  Exeter's  daughter."11  In  this  reign 
torture  seems  to  have  taken  its  place  as  a  part  of 
what  may  be  called  extraordinary  criminal  procedure, 
claimed,  and  it  may  be  said  tacitly  recognized,  as 
exercisable  by  virtue  of  the  prerogative,  and  continued 
in  use  down  to  1640. 11  The  infliction  of  torture  grad- 
ually became  more  common  under  the  Tudor  mon- 
archs.  Under  Henry  VI II.  it  appears  to  have  been 
in  frequent  use.  Only  two  cases  are  recorded  under 
Edward  VI.,  and  eight  under  Mary.1*   The  reign  of 

»  2  Int..  W>.  «  8  Stale  Trial*,  371. 

•  De  Laudlbu*  Uoum  AngliM,  c.  22. 

•  OmmonvxaUh  of  England,  bk.  II.  c.  27.  It  Is  curious  that  Sir 
T.  Smith,  with  all  his  hatred  of  torture,  wu  directed  by  a  warrant 
under  the  queen's  seal  alone  (not  through  the  councjl)  to  torture 
the  duke  of  Norfolk's  servants  In  1571.  In  a  letter  to  Lord  Burgh- 
ley  he  pleaded  for  exemption  from  so  thankless  a  task. 

'  3  In*L,  35.  Nevertheless,  in  the  trial  of  Lords  Essex  and 
Southampton,  Coke  Is  found  extolling  the  queen's  mercy  for 
not  racking  or  torturing  the  accused.  I  State  Trials.  133*. 

•  Jardlne,  Reacting  on  Uie  Vte  qf  7W»rr  in  the  Criminal  Iav  qf 
England  (1A37),  p.  52. 

'  Pike,  Hit*  of  Crime  in  Enoinnd,  vol.  1.  p.  427. 

•  Rymer.  Padera,  vol.  111.  228,232. 

•  Hallam,  Middle  Age*,  vol.  ill.  p.  156.  note. 

w  Pike,  vol.  L  p.  481.  "3  tn*L.  84. 

"  This  Is  the  date  of  the  latest  warrant  in  Mr.  Jardlnes  work. 
It  is  to  be  noticed,  as  Mr  Jardlne  observes,  that  all  these  are 
case*  of  an 


Elizabeth  was  its  culminating  point  In  the  words  of 
Hallam,  "  the  rack  seldom  stood  idle  in  the  Tower  for 
all  the  latter  part  of  Elizabeth's  reign." 14  The  van- 
eties  of  torture  used  at  this  period  are  fully  described 
by  Dr.  Lingard,1*  and  consisted  of  the  rack,  the  scav- 
enger's daughter,1'  the  iron  gauntlets  or  bilboes,  and 
the  cell  called  ' '  Little  Ease.  '  The  registers  of  tbe 
council  during  the  Tudor  and  early  Stuart  reigns  are 
full  of  entries  as  to  the  use  of  torture,  both  for  state 
and  for  ordinary  offences."  Among  notable  prisoners 
put  to  the  torture  were  Anne  Ascue,  the  Jesuit  Cam- 
pion, Guy  Fawkcs.'*  and  Peacham  (who  was  examined 
by  Bacon  41  before  torture,  in  torture,  and  after  tort* 
ure").1*  The  prevalence  of  torture  in  Elizabeth's 
reign  led  to  the  well-known  defence  attributed  to  Lord 
Burghley,  "A  declaration  of  the  favorable  dealing  of 
Her  Majesty's  commissioners  appointed  for  the  ex- 
amination of  certain  traitors,  and  of  tortures  unjustly 
reported  to  be  done  upon  them  for  matter  of  religion, ' 
1583. *  The  use  of  torture  in  England  being  always 
of  an  extraordinary  and  extra-judicial  nature,  it  is 
comparatively  certain  that  it  could  hardly  have  been 
applied  with  that  observation  of  forms  which  existed 
in  countries  where  it  was  regulated  by  law.  There 
were  no  rules  and  no  responsibility  beyond  the  will 
of  the  crown  or  council.  This  irresponsibility  is  urged 
by  Selden 11  as  a  strong  objection  to  the  use  of  torture. 

So  far  of  what  may  be  called  torture  proper,  to 
which  the  common  law  professed  itself  a  stranger. 
There  were,  however,  cases  fully  recognized  by  the 
common  law  which  differed  from  torture  only  in  name. 
The  peine  fnrtt  et  dure  was  a  notable  example  of  this. 
If  a  prisoner  stood  mute  of  malice  instead  of  pleading, 
he  was  condemned  to  the  peine,  that  is,  to  be  stretched 
upon  his  back  and  to  have  iron  laid  upon  him  as  much 
as  he  could  bear,  and  more,  and  so  to  continue,  fed 
upon  bad  bread  and  stagnant  water  through  alternate 
days  until  he  pleaded  or  died.**  It  was  abolished  by 
12  Geo.  III.  c.  20.  7  and  8  Geo.  IV.  c.  28  enacted 
that  a  plea  of  "not  guilty"  should  be  entered  for  a 
prisoner  so  standing  mute.  A  case  of  peine  occurred 
as  lately  as  1726.  At  times  tying  the  thumbs  with 
whip-cord  was  used  instead  of  the  peine.  This  was 
said  to  be  a  common  practice  at  the  Old  Bailey  up  to 
the  last  century.*"  In  trials  for  witchcraft  the  legal 
proceedings  often  partook  of  the  nature  of  torture,  as 
in  the  throwing  of  the  reputed  witch  into  a  pond  to 
see  whether  she  would  sink  or  swim,  in  drawing  her 
blood.*4  and  in  thrusting  pins  into  the  body  to  try  to 
find  the  insensible  spot  Confessions,  too,  appear  to 
have  been  often  extorted  by  actual  torture,  and  tort- 
ure  of  an  unusual  nature,  as  the  devil  was  supposed 
to  protect  his  votaries  from  the  effects  of  ordinary 
torture. 

Torture  as  a  part  of  the  punishment  existed  in  fact, 
if  not  in  name,  down  to  a  very  recent  period.  Muti- 
lation as  a  punishment  appears  in  some  of  the  pre- 
Conquest  codes,  such  as  those  of  Alfred,  Athelstan, 
and  Canute.  Bracton,  who  does  not  notice  torture  as 
a  means  of  obtaining  evidence,  divides  corporal  pun- 


Hons  made  by  Strutt  and  Bishop  ] 
heretics  as  heretics. 

M  Om*t.  HML,  vol.  L  p.  148. 

>*  Hiat.  of  England,  vol.  viii.,  appendix,  note  v. 
These  two  were  exactly  opposite  In  principle.  The  rack 
stretched  the  limbs  of  the  sufferer;  the  scavenger's  daughter 
compressed  him  Into  a  ball. 

«  Fifty-five  of  these  will  be  found  In  the  appendix  to  Mr  Jtr- 
dlne's  work.  An  ordinary  robber  of  plate  was  threatened  with 
torture  in  1.V67.— Fronde,  Hid.  <tf  England,  vol.  VllL  p.  386. 

»•  It  la  not  certain  whether  he  was  racked3  but  probably  he 
wa«.  In  i 
wise  cc 
so  on,  i 
work." 

»  Dalrymple,  Memoir*  and  Letter*  qf  Jama  I.,  p.  58: 
■say  on  the  Works  of  Bacon. 
»  Lord  Somen's  TraeU.  vol.  I.  p.  189. 
»  Table  Talk,  "  Trial." 

■  Stephen,  IM.  of  the  Criminal  Jjav,  vol.  i.  p.  297. 
"  Stephen,  vol.  i.  p.  300;  Kelyng.  Report*,  p.  27. 
*  The  superstition  was  that  an^ 
was  free  from  her  power    This  i 
actl.iC.5;  "Blood  willld 


the  king's  letter     "  If  he  will  not  other 


that  any  one  drawing  a  witch  ibijcd 
This  is  alluded  to  In  Henry  VI  pt  t 
draw  on  thee ;  thou  art  a  witch." 
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into  that  inflicted  with  and  without  torture.1 
Later  instances  are  the  punishment  of  burning  to 
death  inflicted  on  heretics  under  the  Six  Articles  (31 
Ben.  VIII.  a  14)  and  other  Acts,  and  on  women  for 
petit  treason  (abolished  by  30  Geo.  HI.  c  48),  the 
mutilation  inflicted  for  violence  in  a  royal  palace  by  33 
Hen.  VIII.  c.  12,  the  punishment  for  high  treason, 
which  existed  nominally  until  1870  (soe  Treason),  the 
pillory  (abolished  by  7  Will.  IV.  and  1  Vict,  c.  23), 
the  stocks,  and  the  burning  in  the  hand  for  felony 
(abolished  by  19  Geo.  III.  c.  74).  Corporal  punish- 
nent  now  exists  only  in  the  case  of  juvenile  offenders 
(see  Summary  Jurisdiction)  and  of  robbery  with 
violence  (see  Theft).  It  was  abolished  in  the  army 
by  the  Army  Act,  1881.* 

Zeotinnd.—  Torture  was  long  a  recognized  part  of  Scottish 
criminal  procedure,  and  was  acknowledged  as  such  by 
many  Acta  and  warrants  of  the  Scottish  parliament,  and 
warrants  of  the  crown  and  the  privy  council.  Some  of  the 
more  important  instances  are  the  following.  In  1542  the 
forfeiture  of  John,  Lord  Olammis,  was  reduced  by  the  par- 
liament as  having  proceeded  on  a  confession  extorted  by 
threats  of  tho  "  pynebankis."  In  1567  four  persons  were 
ordered  by  tho  Privy  Council  to  be  tortured  for  complicity 
in  Darnley*s  murder.*  In  1501  a  commission  isaued  to 
torture  certain  persons  accused  of  witchcraft.4  James  VI., 
in  l.VW,  empowered  the  provost  and  bailies  of  Edinburgh 
to  try  riotera  by  torture.  The  torture  was  applied  to  Rhynd 
in  1600,  on  a  charge  of  being  privy  to  the  Oowrie  House 
conspiracy.*  Two  Acts  in  1649  dealt  with  torture:  one 
took  the  form  of  a  warrant  to  examine  witnesses  against 
William  Barton  by  any  form  of  probation,*  the  other  of  a 
warrant  to  a  committee  to  inquire  as  to  the  use  of  torture 
against  persons  suspected  of  witchcraft.'  In  1650  the  par- 
liament ordained  the  committee  appointed  for  the  exami- 
nation of  prisoners  to  intimate  to  Colonel  Sibbald  that  if 
hU  examination  were  not  satisfactory  the  parliament 
would  ordain  him  to  be  tortured.  The  judges,  in  1639, 
were  empowered  by  the  estates  to  torture  Chiesly  of  Dal  rye, 
charged  with  the  murder  of  tho  Lord  President  Lockhart, 
in  order  to  discover  accomplices.  In  the  same  year  the  use 
of  torture  without  evidence  or  In  ordinary  cases  was  de- 
clared illegal  in  the  Claim  of  Right.  Tho  careful  wording 
of  this  will  be  noticed :  it  does  not  object  to  torture  alto- 
gether, but  reserves  it  for  cases  where  a  basis  of  evidence 
had  already  been  laid,  and  for  crimes  of  great  gravity, 
thus  admitting  the  dangerous  principle,  founded  on  Roman 
law,  that  the  importance  of  the  crime  is  a  reason  for  de- 
parting from  the  ordinary  rules  of  justice.  However  great 
the  crime,  it  is  no  more  certain  than  in  the  case  of  a  crime 
of  leas  gravity  that  the  person  accused  was  the  person  who 
committed  it.  A  warrant  issued  in  the  same  year  to  put  to 
the  torture  certain  Demons  accused  of  conspiring  against 
the  Government,  and  also  certain  dragoons  suspected  of 
corresponding  with  Lord  Dundee.  In  1690  an  Act  passed 
twiting  the  torture  of  William  Carstare*.  a  minister,  in 
1683, and  re-establishing  his  competency  as  a  witness*  The 
last  warrant  appears  to  be  one  in  1690  for  torturing  a  man 
accused  of  rape  and  murder.  In  1708  torture  in  Scotland 
was  finally  abolished  by  7  Anne  c.  21,  ?  5.  Many  details 
of  the  tortures  inflicted  will  be  found  in  Pitcairn's  Criminal 
Trial»  and  the  introduction  to  Maclaurin's  Criminal  Gate*. 
Among  other  varieties — the  nature  of  some  of  them  can 
only  be  guessed— were  the  rack,  the  pilniewinkis,  the  boot,* 
the  caschie-laws,  the  lang  irnis,  the  narrow-bore,  and, 
worst  of  all,  the  waking,  or  artificial  prevention  of  sleep." 
The  ingenuity  of  torture  was  exercised  in  a  special  degree 
on  charges  of  witchcraft,  notably  in  tho  reign  of  James  VI., 
an  expert  both  in  witchcraft  and  in  torture.  The  Act  of 
1619,  already  cited,  shows  that  the  principle  survived  him. 
Under  the  government  of  the  duke*  of  Lauderdale  and 
York  torture  as  a  practice  in  charges  of  religious  and  politi- 
cal offences  reached  its  height.  "The  privy  council  was 
accustomed  to  extort  confessions  by  torture;  that  grim 
divan  of  bishops,  lawyers,  and  peers  aucking  in  the  groans 
of  each  undaunted  enthusiast,  in  hope  that  some  imperfect 
avowal  might  lead  to  the  sacrifice  of  other  victims,  or  at 

*  1046.  «  44  Vict.  c.  9, 1 7. 
'  RertMer  of  Out  Privy  Omncfl,  vol.  I.  p.  525. 

4  Ibi-L,  vol.  Iv.  p.  680.  «  Ibid.,  vol.  vi.  p.  156. 

♦cm  I  e,  870. 

'  The  thumbscrew  with  which  Caratares  had  been  tortured  was 
afterwards  presented  to  blm  as  a  remembrance  by  the  Privy 

*  Persons  subjected  to  more  than  usual  torture  from  the  boot 
were  «ald  to  be  "  extremely  booted." 

*  This  aeemt  to  have  been  used  in  one  case  in  England.  Leek  7, 
Jtitionalim  in  Europe,  vol.  L  p.  122. 


warrant  the  execution  of  the  present"  "  With  Buch 
examples  before  them  in  the  law,  it  is  scarcely  to  be  won- 
dered at  that  persons  in  positions  of  authority,  especially 
the  nobilitv,  sometimes  exceeded  the  law  and  inflicted  tort- 
ure at  their  owu  will  and  for  their  own  purposes.  There 
are  several  instances  in  the  register  of  the  privy  council  of 
suits  against  such  persons,  t.g.,  against  the  earl  of  Orkney, 
in  1605,  for  putting  a  son  of  Sir  Patrick  Bellenden  in  the 
boots. 

Ireland  seems  to  have  enjoyed  a  comparative  immunity 
from  torture.  It  was  not  recognised  by  the  common  or 
statute  law,  and  the  cases  of  its  infliction  do  not  appear  to 
be  numerous.  In  1566  the  president  and  council  of  Mun- 
ster,  or  any  three  of  them,  were  empowered  to  inflict  tort- 
ure, "in  cases  necessary,  upon  vehement  presumption  of 
any  great  offence  in  any  party  committed  against  the 
Queen's  Majesty.""  In  1583  Hurley,  an  Irish  priest,  was 
tortured  in  Dublin,  by  *  toasting  his  feet  against  the  fire 
with  hot  boots."  »  In  the  case  of  Myagh,  in  1581,  the  ac- 
cused was  brought  over  from  Ireland  by  command  of  the 
lord  deputy  to  be  tortured  in  the  Tower.'1  In  1615  one 
CKennan  wan  put  to  the  rack  in  Dublin  by  virtue  of  the 
lord  deputy's  commission.1*  In  1627  the  lord  deputy  doubted 
whether  he  had  authority  to  put  a  priest  named  O  Cullenan 
to  the  rack.  An  answer  was  returned  by  Lord  Killultagh 
to  the  effect  that  "  you  ought  to  rack  him  if  you  saw  cause 
and  hang  him  if  you  found  reason."  I( 

Brititk  Colonies  and  Dependencies. — The  infliction  of  torture 
in  any  British  colony  or  dependency  has  usually  been  re- 
garded as  contrary  to  law,  and  ordered  only  by  arbitrary 
authority.  It  is  true  that  in  the  trial  of  Sir  Thomas  IV  ton 
in  1806,  for  subjecting,  while  governor  of  Trinidad,  a  wo- 
man named  Lniaa  Calderon  to  the  torture  of  the  picqoet,1T 
one  of  the  grounds  of  defence  was  that  such  torture  was 
authorised  by  the  Spanish  law  of  the  Island,  but  the  accused 
was  convicted  in  spite  of  this  defence,  and  the  final  decision 
of  the  Court  of  King's  Bench,  in  1812,  decreeing  a  respite 
of  the  defendant's  recognizances  till  further  order,  was  per- 
haps not  so  much  an  affirmation  of  the  legality  in  the  par- 
ticular instance  as  the  practical  expression  of  a  wish  to 
spare  an  eminent  public  servant.1*  As  to  India,  the  second 
charge  against  Warren  Hastings  was  extortion  from  the 
begums  of  Oude  by  means  of  the  torture  of  their  servants." 
In  the  present  Indian  Penal  Code  and  Evidence  Act  there 
are  provisions  intended,  as  Sir  James  Stephen  says,*0  to 
prevent  tho  practice  of  tortnre  by  the  police  for  the  purpose 
of  extracting  confessions  from  persons  in  their  custody.11 
In  Ceylon  torture,  which  had  been  allowed  under  the  Dutch 
government,  was  expressly  aboliahed  by  royal  proclamation 
in  1799. 

Untied  State*. — One  instance  of  the  peine  forte  H  dnrt  is 
known.  It  was  inflicted  in  1692  on  Giles  Cory  of  Salem, 
who  refused  to  plead  when  arraigned  for  witchcraft."  The 
constitution  of  the  United  States  provides,  in  the  words  of 


ment  by  tho  master  or  officer  of  an  American  veasel  on  the 
high  seas,  or  within  the  maritime  jurisdiction  of  the  United 
State*.  Is  punishable  with  fine  or  imprisonment,  or  both.** 
Continental  citato*.— The  principles  of  Roman  law  were 
generally  adopted.  Want  of  space  unfortunately  prevents 
a  detailed  examination  of  the  law  of  other  countries,  but 
that  of  Italy  may  fairly  be  taken  as  the  type  of  a  system 
which  reached  at  its  maturity  a  certain  revolting  complete- 
ness of  which  it  is  difficult  to  speak  with  patience.  The 
law  as  it  existed  in  Italy  is  contained  in  a  long  line  of  au- 
thorities, chiefly  supplied  by  the  school  of  Bologna,  begin- 
ning with  tho  glouatore*  and  coming  down  through  the 
pott-glouatore*,  until  the  system  attained  its  perfection  in 
the  vast  work  of  Farinacciua,  written  early  in  the  17th 
century,  where  every  possible  question  that  could  arise  is 
treated  with  elaborate  minuteness.  The  writings  of  jurists 
were  supplemented  by  a  large  body  of  legislative  enactments 
in  most  of  the  Italian  states,  extending  from  the  constitu- 
tions of  the  emperor  Frederick  II.  down  to  the  last  century. 

u  Hallam,  Const  HUt,  vol.  11L  p.  329.  See  Burnet.  Hitt.  of  Own 
Time.  vol.  I.  p.  583,  and  SCOTLAND,  vol.  xxl.  p.  538. 

i*  Froude,  Iliet.  of  England,  vol.  vilt.  p.  386. 

w  Ibid.,  vol.  xl.  p.  263.  >«  Jardtne,  p. ». 

w  Cbi.  State  Paper* (Irish 
Jardine.p.  54. 

"  In  the  pfequet  the 
toe  (which  rested  on  a 


stake),  and  by  a  rope  attached  to 
one  arm. 
»  30  Stole  Trial*,  449. 

u  See  the  Report  of  the  Proceedings,  vol.  L,  and  Macaulay'a 
Essay  on  Warren  Hastings. 

■  Stephen.  Indian  Evidence  Act,  p.  126, 
S>  M  327-331  of  Code  j  H  25-27  of  Act, 

•»  Bouvler,  Lav  Dirt.,  a.v.  "  Peine  Forte  et  Dure." 

■  Amendments,  Art.  viil.  »  Rarued  StaL,  J  5347. 
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or  amended  by  legislation, 
authority  was 


That  a  check  by 
appears  from  the 


It  is  not  until  Bartolua  (1314-1357)  that  the  law  begins  to 
assume  a  definite  and  complete  form.  In  his  commentary 
on  book  xlviii.  of  the  Digest  he  follows  Roman  law  closely, 
bat  introduces  some  further  refinements:  e.g.,  though  lead- 
ing questions  may  not  be  asked  in  the  main  inquiry  they 
are  admissible  as  subsidiary.  There  is  a  beginning  of 
classification  of  indicia.  A  very  full  discussion  of  the  law 
is  contained  in  the  work  on  practice  of  Hippolytus  de  Mar- 
siliis,1  a  jurist  of  Bologna,  notorious,  on  his  own  admission, 
as  the  inventor  of  the  torture  of  keeping  without  sleep. 
He  defines  the  question  as  inquieUio  veritatu  per  tormerUa  et 
eordu  dolorem,  thus  recognising  the  mental  as  well  as  the 
physical  elements  in  torture.  It  was  to  be  used  only  in 
capital  cases  and  atrocious  crimes.  The  works  of  Fari- 
naccius  and  of  Julius  Clarus  nearly  a  century  later  were 
of  great  authority  from  the  high  official  positions  filled  by 
the  writers.  Farinaccius  was  procurator-general  to  Pope 
Paul  V.,  and  his  discussion  of  torture  is  one  of  the  most 
complete  of  any.'  It  occupies  251  closely  printed  folio 
pages  with  double  columns.  The  length  at  which  the  sub- 
ject is  treated  is  one  of  the  best  proofs  of  the  science  to 
which  it  had  been  reduced.  The  chief  feature  of  the  work 
is  the  minute  and  skilful  analysis  of  indicia,  Jama,  prm- 
tumptw,  and  other  technical  terms.  Mauy  definitions  of 
indicium  are  suggested,  the  best  perhaps  being  conjectura  ex 
probabilibm  et  non  neceaariit  orta,  a  qutbuM  potcit  abette  Veri- 
tas ted  non  verisimUitudo.    For  every  infliction  of  torture  a 

distinct  indicium  is  required.    But  this  rule  doc*  not  apply  I  such  as  lying.    (2)  Hearsay  evidence  was  received  when 


mented, 
legislate 

glimpses  afforded  by  the  writings  of  the  jurists  that  tbe 
letter  of  the  law  was  by  no  means  always  followed.4  Ths 
earliest  legislation  after  tbe  Roman  law  seems  to  be  the 
constitutions  of  the  emperor  Frederick  II.  for  Sicily  pro- 
mulgated  in  1231. 

Ill  Italian  history**  TVebhiB^M)°c^T^e^r*^Uit- 
erary  interest  is  that  of  the  persons  accused  of  bringing  the 
plague  into  Milan  in  1630  by  smearing  tbe  wall*  of  houses 
with  poison.  An  analysis  of  the  case  was  undertaken  bv 
Verri '  and  Mausoui*  and  puts  in  a  clear  light  asms  of  the 
abuses  to  which  the  system  led  in  times  of  popular  panic. 
Convincing  arguments  are  urged  by  Man  soul,  after  an  ex- 
haustive review  of  the  authorities,  to  prove  the  ground- 
lessness of  the  charge  on  which  two  innocent  person* 
underwent  the  torture  of  the  canape,  or  hempen  cord  the 
effect  of  which  was  partial  or  complete  dislocation  of  the 
wrist),  and  afterwards  suffered  death  by  breaking  on  the 
wheel.  The  main  arguments  shortly  stated,  are  these,  all 
based  upon  the  evidence  as  recorded,  and  the  law  as  laid 
down  by  jurists.  (1)  The  unsupported  evidence  of  an  ac- 
complice was  treated  as  an  indicium  in  a  ease  not  one  of 
those  exceptional  ones  in  which  such  an  tudianm  was  suffi- 
cient. The  evidence  of  two  witnesses  or  a  confession  by 
the  accused  was  necessary  to  establish  a  remote  indu ' 


where  it  is  inflicted  for  discovering  accomplices  or  for  dis- 
covering a  crime  other  than  that  for  which  it  was  origi- 
nally inflicted.   Torture  may  be  ordered  in  all  criminal 
cases,  except  small  offences,  and  in  certain  civil  cases, 
such  as  denial  of  a  deposition,  bankruptcy,  usury,  treas- 
ure trove,  and  fiscal  cases.    It  may  be  inflicted  on  all 
persons,  unless  specially  exempted  (clergy,  minors,  etc.), 
and  even  those  exempted  may  be  tortured  by  command  of 
the  sovereign.    There  are  three  kinds  of  torture,  levis, 
gratis,  and  gravistima,  the  first  and  second  correspond- 
ing to  the  ordinary  torture  of  French  writers,  the  last  to 
the  extraordinary.    The  extraordinary  or  graviunma  was 
as  much  as  could  possibly  be  borne  without  destroying  life. 
An  immense  variety  of  tortures  is  mentioned,  the  most 
usual  being  the  tying  of  one  hand  only  with  the  cord.  The 
judge  could  not  begin  with  torture ;  it  was  only  a  subsidium. 
If  inflicted  without  due  course  of  law,  it  was  void  as  a  proof. 
The  judge  was  liable  to  penalties  if  he  tortured  without 
proper  indicia,  if  a  privileged  person,  or  if  to  the  extent  that 
death  or  permanent  illness  was  the  result.    An  immense 
variety  of  tortures  is  mentioned,  and  the  list  tended  to 
grow,  for,  as  Farinaccius  says,  judges  continually  invented 
new  modes  of  torture  to  please  themselves.  Numerous 
casuistical  questions  are  treated  at  length.   Could  a  priest 
reveal  an  acknowledgment  of  an  intended  crime  made  to 
him  in  confession?    What  kinds  of  reports  or  how  much 
hearsay  evidence  constituted  fame  ?   How  far  was  a  con- 
fession allowed  to  be  extorted  by  blandishments  or  false 
promises  on  the  part  of  the  judge?   Were  there  three  or 
five  grades  in  torture?   Julius  Clarus  of  Alessandria  was  a 
member  of  the  council  of  Philip  II*   To  a  great  extent 
ho  follows  Farinaccius.    He  puto  the  questions  for  the  con- 
sideration of  tbe  judge  with  great  clearness.   They  are— 
whether  (1)  a  crime  has  been  committed,  (2)  the  charge  is 
one  in  which  torture  is  admissible,  (3)  the  fact  can  be 
1  otherwise,  (4)  the  crime  was  secret  or  open,  (6)  the 
;  of  the  torture  is  to  elicit  confession  of  crime  or  dis- 
covery of  accomplices.    He  admits  the  tremendous  power 
given  to  a  judge  of  torturing  a  witness  should  he  suspect 
that  the  latter  knows  the  truth  and  is  concealing  it.  An 
accuser  may  not  bo  racked  with  the  accused  in  order  to 
test  his  sincerity.   The  clergy  can  be  tortured  only  in 
charges  of  treason,  poisoning,  and  violation  of  tombs.  On 
the  great  question  whether  there  are  throe  or  five  grades, 
he  decides  in  favor  of  five,  vis.,  threats,  taking  to  the  place 
of  torment,  stripping  and  binding,  lifting  on  the  rack,  rack- 
ing.  Other  Italian  writers  of  less  eminence  have  been 
referred  to  for  the  purposes  of  this  article.   The  burden 
of  their  writings  is  practically  the  same,  but  they  have  not 
attaiued  thesystematic  perfection  of  Farinaccius.  Citations 
from  many  of  them  are  made  by  Manxoni  (see  below). 
Among  others  areOuido  deSuzara,  Paris  de  Puteo,  .ISgidius 
Boasiu*  of  Milan,  Casonus  of  Venice,  Decianus,  Follerius, 
and  Tranquillus  Ambrosianus,  whose  works  cover  the 
period  from  the  13th  to  the  end  of  the  17th  century.  The 
law  depended  mainly  on  the  writings  of  the  jurists  as  in- 
terpreters of  custom.    At  the  same  time  in  all  or  nearly  all 
the  Italian  states  the  customary  law  was  limited,  snpple- 

1  Practicn  Criminal!*  gum  Averotda  nuncupatur,  Venice.  1532. 
*  Praia  tt  TheoHea  Orimtnalit,  bk.  II.  tit  v.  quasi.  36-51.  Frsnk- 

i  Criminous  FtnaUs,  Lyons,  1637. 


primary  evidence  was  obtainable.  (3)  The  confession  made 
under  torture  was  not  ratified  afterwards.  (4)  It  was  made 
in  consequence  of  a  promise  of  impunity.  (5)  It  was  of  an 
impossible  crime. 

Much  general  Information  on  the  subject  will  be  found  In  the 
works  of  Mr.  Lea  and  Mr.  Lecky,  to  which  reference  haj  alrmdy 
been  made.  In  the  Penny  Cyclopsrdia,  s.v.  "  Torture,"  In  Zedlvri 
Universal  Lexicon,  s.v.  "  Torfur,  and  in  Meyer's  Eiprit  da  /as* 
tutiimi  Judiciairr*.  For  England,  Jardtne's  work  is  the  standard 
authority.  Thirty-six  kinds  of  torture  are  described  in  Meyer  • 
Konvernatiem* Isiikm,  a. v.  "  Tortur."  Instruments  of  torture  art 
still  preserved  in  the  Tower  of  London  snd  In  the  museum*  of 
Munich,  Katlabon,  Nuremberg.  The  Hague,  and  other  placet 
Those  at  the  Tower  arc  the  Iron  collar,  the  bill**-.,  the  thumb- 
screw  and  the  scavenger's  daughter.  There  is  also  a  model  of 
one  oi  the  forms  of  the  rack.  (J.  wt.) 


TORY.   See  Whio  and  Tory. 

TOTEMISM.  A  totem  ia  a  class  of  material  ob- 
jects which  a  savage  regards  with  superstitious  respect, 
believing  that  there  exists  between  him  and  every 
member  of  the  class  an  intimate  and  altogether  special 
relation.  The  name  is  derived  from  an  Ojibway 
(Chippeway)  word  which  was  first  introduced  into 
literature,  so  far  as  appears,  by  J.  Long,  an  Indian 
interpreter  of  last  century,  who  spelt  it  totam.1  The 
connection  between  a  man  and  his  totem  is  mutually 
beneficent :  the  totem  protects  the  man,  and  the  man 
shows  his  respect  for  the  totem  in  various  ways,  by 
not  killing  it  if  it  be  an  animal,  and  not  cutting  or 
gathering  it  if  it  be  a  plant.  As  distinguished  from  a 
fetich,  a  totem  is  never  an  isolated  individual,  but 
always  a  class  of  objects,  generally  a  species  of  animals 
or  of  plants,  more  rarely  a  class  of  inanimate  natural 
objects,  very  rarely  a  class  of  artificial  objects. 

Considered  in  relation  to  men,  totems  are  of  at  least 
three  kinds  :  (1)  the  clan  totem,  common 
to  a  whole  clan,  and  passing  by  inheritance  lO^L 
from  generation  to  generation  ;  (2)  the  sex 
totem,  common  either  to  all  the  males  or  to  all  the 
females  of  a  tribe,  to  the  exclusion  in  either  case  of 
tbe  other  sex  ;  (3)  the  individual  totem,  belonging  to 
a  single  individual  and  not  passing  to  his  descendants. 
Other  kinds  of  totems  exist  and  will  be  noticed,  bat 
they  may  perhaps  be  regarded  as  varieties  of  the  clan 
totem.  The  latter  is  by  far  the  most  important  of  all ; 
and  where  we  speak  of  totems  or  totemism  without 
qualification  the  reference  is  always  to  the  clan  totem. 

The  Clan  Totem. — The  clan  totem  is  reverenced  by 
a  body  of  men  and  women  who  call  them- 
selves by  the  name  of  the  totem,  believe  Clan  totem, 
themselves  to  be  of  one  blood,  descendant* 
of  a  common  ancestor,  and  are  bound  together  by 

•  For  Instance.  Parla  de  Puteo  Illustrates  the 
ties 
an  i 

pillar  In  order  to  extort  a  con: 

*  Ostcrtwioni  nulla  Tirriura, 
'  Voyage*  and  Travels  of  an 


i  sometime*  practiced  by  averting  that  he  sa 
accused  by  the  hair  of  the  head  and  daah  hU 


extra  legal  StS* 
«w  a  lud»«d* 


drill  Cht/mna  /V""'- 

-.  p.  as,  m. 
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common  obligations  to  each  other  and  by  a  common 
(kith  in  the  totem.  Totem  ism  is  thus  both  a  religious 
and  a  social  system,  In  its  religious  aspect  it  consists 
of  the  relations  of  mutual  respect  and  protection  be- 
tween a  man  and  his  totem  ;  in  its  Bocial  aspect  it  con- 
sists of  the  relations  of  the  clansmen  to  each  other 
and  to  men  of  other  clans.  In  the  later  history  of 
totemism  these  two  sides,  the  religious  and  the  social, 
tend  to  part  company ;  the  social  system  sometimes 
survives  the  religious  ;  and,  on  the  other  hand,  relig- 
ion sometimes  bears  traces  of  totemism  in  countries 
where  the  social  system  based  on  totemism  has  disap- 
peared. We  begin  with  the  religious  side% 
Totcmitm  as  a  Religion  or  the  Relation  between 

a  Man  and  nit  Totem, — The  members  of  a 
ItdSiSn  **  totem  clan  call  themselves  by  the  name  of 

their  totem,  and  commonly  believe  them- 
selves to  be  actually  descended  from  it 


fmai 


i  Turtle  clan  of  the  Iroquois  are  descended  from 
a  fat  turtle,  which,  burdened  by  the  weight  of 
its  shell  in  walking,  contrived  by  great  ex- 
ertions to  throw  it  off,  and  thereafter  gradu- 
ally developed  into  a  man.1  The  Cray-Fish 
clan  of  the  Choctaws  were  originally  cray-fish  and  lived 
underground,  coming  up  occasionally  through  the  mud  to 
tbe  surface.  Once  a  party  of  Choctaws  smoked  them  ont, 
and,  treating  them  kindly,  taught  them  the  Choctaw  lan- 
guage, taught  them  to  walk  on  two  legs,  made  them  cut 
oft"  their  toe  nails  and  pluck  the  hair  from  their  bodies, 
after  which  they  adopted  them  into  the  tribe.  But  the  rest 
of  their  kindred,  tbe  cray-fish,  are  still  living  underground.1 
The  Osages  are  descended  from  a  male  snail  and  a  female 
bearer.  The  anail  burst  his  shell,  developed  arms,  feet,  and 
legs,  and  became  a  flue  tall  man  ;  afterwards  he  married  the 
bearer  maid.*   8ome  of  the  clans  of  weato 


wstress  is  said  to  have  given  birth  to  an  animal  of  1 
t«n  species.  Thus  the  Snake  clan  among  the  Moo, 
Arizona  are  descended  from  a  woman  who  gave  b 
snakes.*    The  Bakalai  in  western  equatorial  Africa  1 


western  Australia  are 
aud  other  waterfowl.*  In 
I  each  family  or  clan  is  descended  from  an  ani- 
mal (hippopotamus,  scorpion,  etc.),  with  which  It  counts 
kindred.* 

Somewhat  different  are  the  myths  in  which  a  human  an- 

1  of  the  to- 
Moquis  of 
ve  birth  to 
i  equate      Africa  believe 
once  gave  birth  to 
brought  forth  a  calf,  others  a  crocodile,  bippo- 
,  monkey,  boa,  and  wild  pig." 

Believing  himself  to  be  descended  from,  and  there- 
fore  akin  to,  his  totem,  the  savage  natu- 
tt"wnCto  tr®»w  it  with  respect.    If  it  is  an 

totem.  animal  he  will  not,  as  a  rule,  kill  or  eat 
it.  In  the  Mount  Gam  bier  tribe  (South 
Australia)  "a  man  does  not  kill  or  use  as  food  any 
of  the  animals  of  the  same  subdivision  with  himself, 
excepting  when  hunger  compels ;  and  then  they  ex- 
press sorrow  for  having  to  eat  their  wingong  (friends} 
or  tumanang  (their  flesh).  When  using  the  last  word 
they  touch  their  breasts,  to  indicate  the  close  relation- 
ship, meaning  almost  a  part  of  themselves. 

To  illustrate :  One  day  one  of  the  blanks  killed  a  crow. 
Three  or  four  days  afterwards  a  Boortwa  (crow)  named 
Larry  died.  Ho  had  been  ailing  for  some  days,  but  the 
killing  of  his  wingong  hastened  his  death.*  The  tribes 
shout  the  Gulf  of  Carpentaria  greatly  reverence  their  totems: 
if  anyone  were  to  kill  thetotem  animal  in  presence  of  the 
man  whose  totem  it  wax,  the  latter  would  say,  "What  for  you 
kill  that  fellow?  that  my  father! "or  "That  brother  be- 
longing to  me  you  have  killed;  why  did  you  <lo  it?"* 
Sir  George  Grey  says  of  the  western  Australian  tribes  that 
a  man  will  never  kill  an  animal  of  bis  kobong  { totem  i  species 
if  be  finds  it  asleep ;  "  indeed,  he  always  kills  it  reluctantly, 
and  never  without  affording  it  a  chance  to  escape.  This 
wises  from  the  family  belief  that  some  one  individual  of 


'  S-ncmd  Annual  Report  of  the  Bureau  of  Ethnology,  Washington, 
p  77. 

»  OaUin.  North  American  Indians,  11.  p.  128. 

*  Schoolcraft,  TV  American  Indian*,  p.  K  »q. ;  Lewis  and  Clarke, 
7W»  to  the  Source  of  the  Muwmri  River,  Ixmdon,  1816,  1.  p  12. 

*  sir  George  Grey,  Vocabulary  of  Dialect*  of  S.  W.  Australia. 
J  Rente  d  Ethnographic,  111.  p.  3D6,  v  p.  81. 

■  Bourke,  !*nake  Danre  of  the  Motpii*  of  Arizona,  p.  177. 
I      Challlu,  Exploration*  in  Equatorial  Africa,  p.  308. 

■  Stewart  In  Flaon  and  Howltt.  KamUaroi  and  Kurnai,  p.  1«». 

*  Jour.  Anthmp.  hut.,  xM.  p.  800. 
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the  species  is  their  nearest  friend,  to  kill  whom  would  be  a 
great  crime,  and  to  be  carefully  avoided."10  Amongst  the 
Indians  of  British  Columbia  a  man  will  never  kill  his  to- 
tem animal ;  if  he  sees  another  do  it,  he  will  hide  his  face 
for  shame,  and  afterwards  demand  compensation  for  the 
act.  Whenever  one  of  these  Indians  exhibits  his  totem 
badge  (as  by  painting  it  on  his  forehead),  all  persons  of  the 
otem  are  bound  to  do  honor  to  it  by  casting  property 
it."  The  Damaraa  in  South  Africa  are  divided  into 
clans,  called  "  eaudas ; "  aud  according  to  the  clan  to 
which  they  belong  they  refuse  to  partake,  e.g.,  of  an  ox 
marked  with  black,  white,  or  red  spots,  or  of  a  sheep  with- 
out horns,  or  of  draught  oxen.  Some  of  them  will  not  even 
touch  vessels-iii  which  such  food  has  been  cooked,  and  avoid 
even  the  smoke  of  the  fire  which  has  been  used  to  cook  it." 
The  negroes  of  8enegambia  do  not  eat  thelrtotems.u  The 
Mundaa  (or  Mundaris)  and  Oraons  in  Bengal,  who  are  di- 
vided into  exogamous  totem  clans,  will  not  kill  or  eat  the 
totem  animals  which  give  their  names  to  the  clans.'*  A  re- 
markable feature  of  some  of  these  Oraon  totems  is  that  tbey 
are  not  whole  animals,  but  parts  of  animals,  as  the  head  of 
a  tortoise,  the  stomach  of  a  pig.  In  such  cases  (which  are 
not  confined  to  Bengal)  it  is  of  course  not  the  whole  animal, 
but  only  the  special  part,  that  the  clansmen 
are  forbidden  to  eat  Such  totems  may  be  d  is-  Split  totems, 
tinguished  as  tplit  totem*.  The  Jagannathi 
Knmhar  in  Bengal  abstain  from  killing  or  injuring  the  to- 
tems of  their  respective  clans,  and  they  bow  to  their 
totems  when  they  meet  them.1* 

When  the  totem  is  a  plant  the  rules  are  such  as 
these.  A  native  of  western  Australia, 
whoso  totem  is  a  vegetable,  "may  not  totem*! 
gather  it  under  certain  circumstances  and 
at  a  particular  period  of  the  year.""  An  Oraon  clan, 
whoso  totem  is  the  kujrar  tree,  will  not  eat  the  oil  of 
that  tree,  nor  sit  in  its  shade.11  The  Bed  Maize  clan 
of  the  Omahas  will  not  eat  red  maize.  Those  of  the 
people  of  Ambon  and  Uliase  who  are  descended  from 
trees  may  not  use  these  trees  for  firewood. 

The  rules  not  to  kill  or  eat  the  totem  are  not  the 
only  taboos;  the  clansmen  are  often  for- 
bidden to  touch  the  totem  or  any  part  of 
it,  sometimes  even  to  look  at  it 

Thus  the  Elk  clan  of  the  Omahas  neither  eat  the  flesh 
nor  touch  any  part  of  the  male  elk.18  The  Deer-Head  clan 
of  the  Omahas  may  not  touch  the  skin  of  any  animal  of  the 
deer  family,  nor  wear  moccasins  of  deer  skin,  nor  use  the 
fat  of  the  deer  for  hair-oil ;  but  they  may  eat  the  flesh  of 
deer.1*   Of  the  totem  clans  in  Bengal  it  is  said  that  they 


Totem 
taboos. 


are  prohibited  from  killing,  eating,  cutting,  burning,  ca- 
rying,  using,  etc.,"  the  totem.**  The  Bechuanas  in  South 
Africa,  who  have  a  well-developed  totem  system,  may  not 
eat  nor  clothe  themselves  in  the  skin  of  the  totem  animal.11 
avoid,  at  least  in  some  cases,  to  look  at  the 
Thus  to  a  man  of  the  Bakuena  (Bakwain  t  or  Croco- 
dile clan,  it  is  "  hateful  and  unlucky  "  to  meet  or  gaze  on  a 
crocodile ;  the  sight  is  thought  to  cause  inflammation  of 
the  eyes. 

Sometimes  the  totem  animal  is  fed  or  even  kept  alive  In 
captivity.  Among  the  mountaineers  of  For- 
mosa  each  clan  or  village  keeps  its  totem  (ser-  J^SatJffir 
pent,  leopard,  etc.)  in  a  cage.**  A  Samoan  clan  in  MIHUll)r- 
whose  totem  was  the  eel  used  to  present  the  first  fruits  of 
the  tare  plantations  to  the  eels.**  Amongst  the  Narrinyeri 
in  South  Australia  men  of  the  Snake  clan  sometimes  catch 
snakes,  pull  out  their  teeth  or  sew  up  their  mouths,  aud 
keep  them  as  pets.*4  In  a  Pigeon  clan  of  Samoa  a  pigeon 
was  carefully  kept  and  fed*  Amongst  the  Kalang  in  Java, 
whose  totem  is  the  red  dog,  each  family  as  a  rule  keeps  one 
of  these  animals,  which  they  will  on  no  account  allow  to  be 
struck  or  ill-used  by  any  one.* 


■  Grey,  Journal*  of  Tun  Expedition*  in  j 
tralia.  II.  p.  228. 

»  R.  C.  Mayne.  Britith  Columbia,?.  258. 
•*  C.  J.  Anderson,  Lake  Ngami,  222  so. 
•»  Rev.  (VEthn.,  111.  396. 

>*  Dalton  in  Trnn*.  Etlmntng.  .«**..  new  series,  vi-  p.  36;  Id. 
Ethnot.  <tf  Bengal,  pp.  189.  254  :  A*.  Quart.  Rev.,  July,  1886,  p.  7a 
»  A*.  Quart.  Rev..  July,  1886.  p.  79. 
>♦  Grey,  Journal*,  il.  228  mi. 

»  Dalton.  Ethn.  of  Bengal,  254  :  Id.,  Tram.  Ethuol.  Soc,  vi.  36. 
E.  James.  Expedition  from  RitUimrgh  to  the  Rocky  Mountain*,  ii. 
p.  47 ;  Third  Rep.  Bur.  Ethnot..  p.  225. 
>»  James,  loc.  cU. ;  Third  Rep.,  245. 

»  A*.  Quart.  Rev.,  July.  1886.         *»  Casalis,  77ie  Hondo*,  211. 
*»  Verhandl.  der  Berliner  Oestell.f  Anthropoloaie,  1882,  p.  (fe). 

■  Turner.  Samoa,  p.  71.      *  Native  Tribe*  ofS.  Australia,  p.  63. 

*  Turner,  op.  cit..  p.  64. 

*  Unfiles,  llxtt.  <tf  Java,  1.  p.  328,  ed.  1817. 
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totem  found  a  dead  owl  by  the  road  side,  he 
i  over  it  aud  beat  his 


by 


for  and  buried  like  a 
In  Samoa,  if  a  man  of  the  Owl 

Totem 

mourned"1    wou,d  ■*  d°wn  »n<1  "MP 

forehead  with  stones  till  the  blood  flowed. 

The  bird  would  then  be  wrapped  up  aud  buried  with  as 
much  ceremony  as  if  it  had  been  a  human  being.  "This, 
however,  was  not  the  death  of  the  god.  He  was  supposed 
to  be  yet  alive,  and  incarnate  in  all  the  owls  in  existence."  1 
The  generalization  here  implied  is  characteristic  of  totem- 
it  is  not  merely  an  individual  but  the  species  that  is 
The  Wanika  in  eastern  Africa  look  ou  the 
as  one  of  their  ancestors,  and  the  death  of  an  hyena 
is  mourned  by  the  whole  people ;  the  inourniug  for  a  chief 
is  said  to  be  as  nothing  compared  to  the  mourning  for  an 
hyena.*  A  tribe  of  southern  Arabia  used  to  bury  a  dead 
gazelle  wherever  they  found  one,  and  the  whole  tribe 
mourned  for  it  seven  days.'  A  Califoraian  tribe  which 
reverenced  the  buzzard  held  an  annual  festival  at  which 
the  chief  ceremony  was  the  killing  of  a  buzzard  without 
losing  a  drop  of  its  blood.  It  was  then  skinned,  the  feathers 
were  preserved  to  make  a  sacred  drees  for  the  medicine- 
man, aud  the  body  was  buried  in  holy  ground  amid  the 
lamentations  of  the  old  women,  who  mourned  as  for  the 
of  a  relative  or  friend.4 
As  some  totem  clans  avoid  looking  at  their  totem,  so  others 
are  careful  not  to  speak  of  it  by  its  proper  name, 
"to  ',nt  use  descriptive  epithets  instead.  The  three 
totems  of  the  Dclawares — the  wolf,  turtle,  and 
turkey — wore  referred  to  respectively  as"  round 
foot,"  "crawler,"  and  "not  chewing,"  the  last  referring  to 
the  bird's  habit  of  swallowing  its  food  ;  and  the  clans  called 
themselves,  not  Wolves.  Turtles,  and  Turkeys,  but  "  Kound 
Feet,"  "  Crawlers,"  and  "  Those  who  do  not  chew."  *  The 
Bear  clan  of  the  Ottawas  called  themselves  not  Bears  but 
Big  Feet.'  The  object  of  these  circumlocutions  is  probably 
to  give  no  offence  to  the  worshipful  animal. 

The  penalties  supposed  to  be  incurred  by  acting  dis- 
Oonse-  respectfully  to  the  totem  are  various.  The 
tuencesof  Bakalai  think  that  if  a  man  were  to  cat  his 
ct  totem  the  women  of  his  clan  would  mis- 
carry and  give  birth  to  animals  of  the 
kind,  or  die  of  an  awful  disease.1  The  Elk  clan 
among  the  Omahas  believe  that  if  any  clansman  were 
to  touch  any  part  of  the  male  elk,  or  eat  its  flesh  or 
the  flesh  of  the  male  deer,  he  would  break  out  in 
boils  and  white  spot*  in  different  parte  of  the  body.* 
The  Red  Maize  subclan  of  the  Omahas  believe  that, 
if  they  were  to  eat  of  the  red  maize,  they  would  have 
running  sores  all  round  their  mouth.*  And  in  general 
the  Omahas  believe  that  to  eat  of  the  totem,  even  in 
ignorance,  would  cause  sickness,  not  only  to  the  eater, 
but  also  to  his  wife  and  children.10  The  worshippers 
of  the  Syrian  goddess,  whose  creed  was  saturated  with 
totemism,  believed  that  if  they  ate  a  sprat  or  an  an- 
chovy their  whole  bodies  would  break  out  in  ulcers, 
their  legs  would  waste  away,  and  their  liver  melt,  or 
that  their  belly  and  legs  would  swell  up." 

The  Samoans  thought  it  death  to  injure  or  eat  their 
totems.  The  totem  was  supposed  to  take  up  his  abode 
in  the  sinner's  body,  and  there  to  gender  the  very  thing 
which  he  had  eaten  till  it  caused  his  death." 

Thus  if  a  Turtle  man  ate  of  a  turtle  he  grew  very  ill,  and 
the  voice  of  the  turtle  was  heard  in  his  inside 
Samoan  saying,  "  He  ate  me ;  lam  killing  him."  11  In 
au'peaaimr  sucn  cases,  however,  the  Samoans  had  a  mode 
totem.  of  appeasing  the  angry  totem.  The  offender 
himself  or  one  of  his  clan  was  wrapped  in 
leaves  and  laid  in  an  unhealed  oven,  as  if  he  were  about  to 
be  baked.  Thus  if  amongst  the  Cuttle-Fish  clan  a  visitor 
rht  a  cuttle-fish  and  cooked  it,  or  if  a  Cuttle-Fish 
at  the  eating  of  a  cuttle-fish,  the 


aught  a  ci 


I  Turner,  op.  cit.,  p.  21,  ef.  26.  SO  to. 

'  Charles  New,  Life,  wandi^inat,  tie.,  in  fiudrn  Africa,  p.  122. 
»  Robertton  Smith,  KiiuMp  and  Marria<jr  in  Early  Arabia,  f.  196. 

•  Boscana,  In  Alfred  Roblnnon's  Life  in  California,  p.  291  *q.  ; 
Bancroft.  \alive  Race*  of  the  Pnrijlc  State*.  111.  p.  168. 

4  Htinton.  The  Ijtnape  and  their  Uomdt.p.39;  " 
p.  171  ;  Heckewelder,  p.  217. 

•  See  Acad.,  27th  Sept..  IRtM,  p.  203. 
»  Du  Chaillu.  EquaL  Afr..  p.  309. 

•  Third  Rep..  225.  *  ibid.,  231. 
w  James,  Rxped.  to  the  R<xky  Mountain*,  11  p.  SO. 

II  Plutarch.  De  Super*.,  10  :  Selden.  DeDUSyri*,  p.  269  to.,  Lelp- 


Cuttle-Fish  clan  met  and  chose  a  man  or 
through  the  pretence  of  being  baked.    Otherwise  a 
fish  would  grow  in  the  stomach  of  some  of  the  clan  and  be 

their  death." 

In  Australia,  also,  the  punishment  for  eating  the 
totem  appears  to  have  been  sickness  or 
death.1*  But  it  is  not  merely  the  totem  n^JJ^S 
which  is  tabooed  to  the  Australians,  they 
have,  besides,  a  very  elaborate  code  of  food  prohibi- 
tions, which  vary  chiefly  with  age,  being  on  the  whole 
strictest  and  most  extensive  at  puberty,  and  gradually 
relaxing  with  advancing  years.  Thus  young  men  are 
forbidden  to  eat  the  emu ;  if  they  ate  it,  it  is  thought 
that  they  would  be  afflicted  with  sores  all  over  their 
bodies.  ■ 

The  relation  between  a  man  and  his  totem  is  one  of 
mutual  help  and  protection.  If  the  man  Totem  will 
respects  and  cares  for  the  totem,  he  expects  not  injure 
that  the  totem  will  do  the  same  by  him.  clansman. 
In  Senegambia  the  totems,  when  they  are  dangerous 
animals,  will  not  hurt  their  clansmen;  e.g.,  men  of 
fhe  Scorpion  clan  affirm  that  scorpions  (of  a  very 
deadly  kind)  will  run  over  their  bodies  without  biting 
them."  A  Snake  clan  (Ophiogenes)  in  Asia  Minor, 
believing  that  they  were  descended  from  snakes,  and 
that  snakes  were  their  kinsmen,  submitted  to  a  prac- 
tical test  the  claims  of  any  man  amongst  them  whom 
they  suspected  of  being  no  true  clansman.  They  made 
a  snake  bite  him  ;  if  he  survived,  he  was  a  true  clans- 
man ;  if  he  died,  he  was  not.  '*  The  Psylli,  a  Snake 
clan  in  Africa,  had  a  similar  test  of  kinship  ;  they  ex- 
posed their  new-born  children  to  snakes,  and  if  the 
snakes  left  them  unharmed  or  only  bit  without  killing 
them,  the  children  were  legitimate;  otherwise  they 
were  bastards.1*  In  Senegambia,  at  the  present  day,  a 
python  is  expected  to  visit  every  child  of  the  Python 
clan  within  eight  days  after  birth." 

Other  totem  clans  regard  a  man  who  has  been  bitten 
by  the  totem,  even  though  he  survives,  as  disowned 
bv  the  totem,  and  therefore  they  expel  him  from  the 
clan.  Among  the  Crocodile  clan  of  the  Bechuanas,  if 
a  man  has  been  bitten  by  a  crocodile,  or  merely  had 
water  splashed  over  him  by  a  crocodile's  tail,  he  is 
expelled  the  clan." 

But  it  is  not  enough  that  the  totem  should  merely 
abstain  from  injuring,  he  must  positively 
benefit  the  men  who  nut  their  faith  in  him. 
The  Snake  clan  (Ophiogenes)  of  Asia  Minor 
believed  that  if  they  were  bitten  by  an  adder  they  had 
only  to  put  a  snake  to  the  wound  and  their  totem 
would  suck  out  the  poison  and  soothe  away  the  in- 
flammation and  the  pain."  Hence  Omaha  medicine- 
men, in  curing  the  sick,  imitate  the  action  and  voice 
of  their  (individual)  totem."  Members  of  the  Serpent 
clan  in  Senegambia  profess  to  heal  by  their  touch 
persons  who  have  been  bitten  by  serpents."  A  similar 
profession  was  made  in  antiquity  by  Snake  clans  in 
Africa,  Cyprus,  and  Italy." 

Again,  the  totem  gives  his  clansmen  important  in- 
formation by  means  of  omens.    In  the 
Coast  Murring  tribe  of  New  South  Wale* 
each  man's  totem  warned  him  of  coming 
danger;  if  his  totem  was  a  kangaroo,  a  kangaroo 
would  warn  him  against  his  foes."   The  Samoan  to- 

M  Turner,  .Samoa,  p.  31  *q. 
•*  T.  L.  Mitchell.  Three  Frpedition* 
Australia,  II.  p.  341. 
,:  Revue  d' lilhnographie.  HI.  p.  396. 

»  Varro  In  Prtaclan,  x.  32,  vol.  1.  p.  624.  ed.  Keil.  For  lbs 
snake  descent  of  the  clan,  see  Strabo,  zlli.  1,  14:  Allan,  If.  A. 
all.  *». 

»  Varro,  loe.  tit.:  Pliny.  JV.  it,  vli.;  (  14.  Pliny  has  got  tt 
wrong  end  on.  He  says  that  If  the  snakes  did  not  leave  Um 
children  they  were  bastards.  We  may  safely  correct  hi*  tUM- 
mcnt  by  Varro's. 

»  Rerue  <T  FVinoaraphie,  111.  p.  397. 

«  I.tvtngvtone.  South  Africa,  p.  255. 

»  Strabo.  xUl.  1. 14. 

»  .lame*,  Expedition  to  the  Rocky  Mountain*,  t.  p.  247. 

■  Revue  dEVmographi*.,  til.  p.  396. 
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During  &  fog  the  men  of 
used  to  draw  the  figure 
fee  to  the  sooth.  On 


terns  gave  omens  to  their  clansmen.  Thus,  if  an  owl 
flew  before  the  Owl  clan,  as  they  marched  to  war,  it 
was  a  signal  to  go  on  ;  but  if  it  flew  across  their  path, 
or  backwards,  it  was  a  sign  to  retreat.1  Some  kept  a 
tame  owl  on  purpose  to  give  omens  in  war.1 

When  the  conduct  of  the  totem  is  not  all  that  his 
clansmen  could  desire,  they  have  various  ways  of  put- 
ting pressure  on  him. 

Thus,  In  harvest  time,  when  the  birds  eat  the  corn,  the 
1  Bird  chut  of  the  Omahas  take  some  corn  which  they 
over  the  fluid.  This  is  thought  to  keep  the 
birds  from  "the  crops*  If  worms  infest  the  corn  the  Rep- 
tile clan  of  the  Omahas  catch  some  of  them  and  pound 
them  up  with  some  grains  of  corn  which  have  been  heated. 
They  make  a  soup  of  the  mixture  and  eat  it,  believing  that 
the  corn  will  not  be  infested  again,  at  least  for  that  year.* 
t  of  the  Turtle  subclan  of  the  Omahas 
of  a  turtle  on  the  ground  with  its 
the  head,  tail,  middle  of  the  back, 
l  each  leg  were  placed  small  pieces  of  a  red  breech-cloth 
with  some  tobacco.  This  was  thought  to  make  the  fog 
disappear.1 

In  order,  apparently,  to  put  himself  more  fully 
under  the  protection  of  the  totem,  the 
clansman  is  in  the  habit  of  assimilating 
himself  to  the  totem  by  dressing  in  the 
skin  or  other  part  of  the  totem  animal, 
arranging  his  hair  and  mutilating  his  body  so  as  to 
resemble  the  totem,  and  representing  it  on  his  body 
by  cicatrices,  tattooing,  or  paint 

Among  the  TblinkeUon  solemn  occasions,  such  as  dances, 
memorial  festivals,  and  burials,  individuals  often  appear 
dimiaed  in  the  full  form  of  their  totem  animals ;  and  as  a 
role,  each  clansman  carries  at  least  an  easily  recognizable 
part  of  his  totem  with  him.'  Amongst  the  Omahas,  the 
smaller  boys  of  the  Black  Shoulder  ( Buffalo)  clan  wear  two 
locks  of  hair  in  imitation  of  horns.1  The  Small  Bird  clan 
of  the  Omahas  "  leave  a  little  hair  in  front,  over  the  fore- 
head, for  a  bill,  and  some  at  the  back  of  the  head,  for  the 
bird's  tail,  with  much  over  each  ear  for  the  wings."*  The 
Turtle  subclan  of  the  Omahas  "  cut  off  all  the  hair  from 
a  boy's  head,  except  six  locks ;  two  are  left  on  each  side, 
one  over  the  forehead,  and  one  hanging  down  the  back  in 
imitation  of  the  legs,  head,  and  tail  of  a  turtle."*  The  prac- 
tice of  knocking  out  the  upper  front  teeth  at  puberty, 
which  prevails  in  Australia  and  elsewhere,  is,  or  was  once, 
probably  an  imitation  of  the  totem.  The  Batoka  in  Africa 
who  adopt  this  practice  say  that  they  do  so  in  order  to  be 
like  oxen,  while  those  who  retain  their  teeth  are  like 
rthaj** 

The  Haidas  of  Queen  Charlotte  Islands  are  universally 
Tsttoolmr  tattooed,  the  design  being  in  all  cases  the  totem, 
executed  in  a  conventional  style.  When  several 
families  of  different  totems  live  together  in  the  same  large 
house,  a  Haida  chief  will  have  all  their  totems  tattooed  on 
bis  person."  Tribes  in  South  America  are  especially  dis- 
tinguished by  their  tattoo  marks,  but  whether  these  are 
totem  marks  is  not  said."  The  Australians  do  not  tattoo 
bat  wise  cicatrices;  in  some  tribes  these  cicatrices  are 
arranged  in  patterns  which  serve  as  the  tribal  badges,  con 
listing  of  lines,  dote,  circles,  semicircles,  etc.1* 
to  one  authority,  these  Australian  tribal 
times  representations  of  the  totem." 

Again,  the  totem  is  sometime*  painted  on  the  person  of 
the  clansman.  This,  as  we  have  seen  (p.  497),  is  sometimes 
done  by  the  Indiaus  of  British  Columbia.  Among  the 
Hurons  (Wyandote)  each  clan  has  a  distinctive  mode  of 


1  Tomer,  Samoa,  21,  24.  60.  «  Ibid.,  25  so. 

*  Third  Report,  p.  238  so.  The  idea  perhaps  is  that  the  birds 
*M In  the  persons  of  their  clansmen,  and  give  tangible  evidence 
that  thi-y  have  eaten  their  fllU 

1  Third  Rep.,  348.  *  Third  Report,  240. 

«  Holmberg  In  Acta  9oe.  Sclent.  Fenniem,  It.  293  so.,  328 ;  Pet- 
roff,  Report  on  Population,  Industrie*,  and  Resource*  of  Alatka,  p. 

'  Third  Rep.,  2J9,  t         238.  •  Ibid.,  240. 

u  Livingstone,  .South  Africa,  p.  532. 

u  Oeoiog.  Suit,  p/  Canada.  Rep.  for  1878-79,  pp.  108b,  135b  ; 


painting  the  face ;  and,  at  least  in  the  case  of  the  chiefs  at  in- 
stallation, this  painting  represents  the  totem.1*  Among 
the  Moqnis  the  representatives  of  the  clans  at  foot-races, 
dances,  etc.,  have  each  a  conventional  representation  of  his 
totem  blazoned  on  breast  or  back.'* 

The  clansman  also  affixes  his  totem  mark  as  a  sig- 
nature to  treaties  and  other  documents,11  and  paints 
or  carves  it  on  his  weapons,  hut,  canoe,  etc 

The  identification  or  a  man  with  his  totem  appears 
further  to  have  been  the  object  of  various  ceremo- 
nies observed  at  birth,  marriage,  death,  and  on  other 
occasions. 

Birth  Ceremonies  —  On  the  fifth  day  after  birth  a 
child  of  the  Deer-Head  clan  of  the  Omahas 
is  painted  with  red  spots  on  its  back,  in  Wr£onu£ 
imitation  of  a  fawn,  and  red  stripes  are 

Eainted  on  the  child's  arms  and  chest.  All  the  Deer- 
lead  men  present  at  the  ceremony  make  red  spots  on 
their  chests.18  When  a  South  Slavonian  woman  has 
given  birth  to  a  child,  an  old  woman  runs  out  of  the 
house  and  calls  out,  "A  she-wolf  has  littered  a  he- 
wolf,"  and  the  child  is  drawn  through  a  wolfskin,  as 
if  to  simulate  actual  birth  from  a  wolf.  Further,  a 
piece  of  the  eye  and  heart  of  a  wolf  are  sewed  into  the 
child's  shirt,  or  hung  round  its  neck  ;  and,  if  several 
children  of  the  family  have  died  before,  it  is  called 
Wolf.  The  reason  assigned  for  some  of  these  customs 
is  that  the  witches  who  devour  children  will  not  at- 
tack a  wolf.1'  In  other  words,  the  human  child  is  dis- 
i  guised  as  a  wolf  to  cheat  its  supernatural  foes.  The 
i  same  desire  for  protection  against  supernatural  danger 
may  be  the  motive  of  similar  totemic  customs,  if  not 
of  totemism  in  general. 

Marriage  Ceremonies. — Among  the  Kalang  of  Java, 
I  whose  totem  is  the  red  dog,  bride  and  Marriage 
bridegroom  before  marriage  are  rubbed  ceremonies, 
with  the  ashes  of  a  red  dog's  bones.*0  Among  the 
Transylvanian  Gypsies,  bride  and  bridegroom  are 
rubbed  with  a  weasel  skin.  •  The  sacred  goatskin  {a>gis) 
which  the  priestess  of  Athene  took  to  newly  married 
women  may  have  been  used  for  this  purpose. "  At 
Rome  bride  and  bridegroom  sat  down  on  the  skin  of 
the  sheep  which  had  been  sacrificed  on  the  occasion.  ■ 
An  Italian  bride  smeared  the  doorposts  of  her  new 
home  with  wolf's  fat.**  It  is  difficult  to  separate  from 
totemism  the  custom  observed  by  totem  clans  in  Ben- 
gal of  marrying  the  bride  and  bridegroom  to  trees 
before  they  are  married  to  each  other.  The  bride 
touches  with  red  lead  (a  common  marriage  ceremony) 
a  mahwa  tree,  clasps  it  in  her  arms,  and  is  tied  to  it 
The  bridegroom  goes  through  a  like  ceremony  with  a 
mango  tree." 

Death  Ceremonies. — In  death,  too,  the  clansman  seeks 
to  become  one  with  his  totem.  Amongst  Death  cere- 
some  totem  clans  it  is  an  article  of  faith  monies, 
that,  as  the  clan  sprang  from  the  totem,  so  each  clans- 
man at  death  rcassumes  the  totem  form.  Thus  the 
Moquis,  believing  that  the  ancestors  of  the  clans  were 
respectively  rattlesnakes,  deer,  bears,  sand,  water,  to- 
bacco, etc,  think  that  at  death  each  man,  according 
to  his  clan,  is  changed  into  a  rattlesnake,  a  deer,  etc. 
Amongst  the  Black  Shoulder  (Buffalo)  clan  of  the 
Omahas  a  dying  clansman  was  wrapped  in  a  buffalo 
robe  with  the  hair  out,  his  face  was  painted  with  the 


i»  Pint  Rep.,  pp.  62, 64. 
«  Bourke,  Snake  Dance,  p.  229. 
"  Heckewelder.  Indian  yations,  p.  247. 
»  Third  Rep.,  p.  245  I 
•»  Krauas,  Sitte  und 


SmiLKtonian  Contrib.  to  Knoui  ,  vol.  xxi.  No.  267.  p.  3  tq.:  Ifature, 
2Mb  January.  1887.  p.  285  ;  Fourth  Annual  Report  of  the  Bureau  of 
ttAjwiJofly,  Washington,  1886,  p.  67  so. 
1  H&rtlus,  Zur  Ethnngraphie  America*  zxtrnal  Brarilient,  p.  86. 
u  Brough  Smyth.  Aborigines  of  Victoria,  I.  p.  xli.  so.,  296,  II.  313; 
Eyre.  Jour.,  ii.  .133,  336 ;  Ridley.  KamUaroi,  p,  140 ;  Jour,  and  Proc. 
C  Sot.  S.  S.  Wales,  1882,  p.  201. 

M  Mr.  Chetfleld,  In  Flson  and  Howltt.  KamUaroi  awl  Kurnai, 
«  n.  On  tattooing  In  connection  with  totemism,  see  Hat 
in  MittheO.  der  anthrop.  QeteU.  in  Wien.  xv.  (1885)  p.  [53],  *j. 


p.  541  so. 

*»  Raffles,'  Iflat.  of  Java,L  828.  On  nibbing"  with  ashes  as  a  relig- 
ious ceremony,  cf.  Spencer,  De  Legibut  lldrrronim  RituaWnu,  vol. 
II.  diss.  111.  lib.  111.  cap.  1. 
«  Original  MUtheU.  out  der  ethnolog.  Abtheil.  der  konigi.  Mutern  eu 
'in.  f.  p.  156. 
Suldas,  1.9.  •iyU. 
*•  Hervlus  on  Virgil.  MH»  iv.  874  ;  Festus,  ».r.  Inpellr. 
"  Pliny,  yat.  IM  xxviil.  37. 

*  Dal  ton,  Elhn.  of  Bengal.  194  (Mundas),  819(Kurmls).  Among 
the  Mundas.  both  orldc  and  bridegroom  are  sometimes  married 
to  mango  trees.  For  Kurml  totems,  see  At.  Quart.  Rev.,  July,  1886, 

P  »»  Schoolcraft,  Ind.  Tr.,  Iv.  86. 
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elan  mark,  and  his  friends  addressed  him  thus :  "  Yon 
are  going  to  the  animals  (the  buffaloes).  You  are  going 
to  rejoin  your  ancestors.  You  are  going,  or  your  four 
souls  are  going,  to  the  four  winds.    Be  strong."  1 

Ceremonies  at  Puberty. — The  attainment  or  puberty 
Ceremonies  is  celebrated  by  savages  with  cereino- 
at  puberty.  me8  some  of  which  soem  to  be  directly  con- 
nected with  totemism.  The  Australian  rites  of  initi- 
ation at  puberty  include  the  raising  of  those  scars 
on  the  persons  of  the  clansmen  and  clanswomen  which 
serve  as  tribal  badges  or  actually  depict  the  totem. 
They  also  include  those  mutilations  or  the  person  by 
knocking  out  teeth,  etc.,  which  we  have  seen  rea- 
son to  suppose  are  meant  to  assimilate  the  man  to 
his  totem. 

At  one  stage  of  those  Australian  rite*  a  number  of  men 
appear  on  the  scene  bowling  and  running  on  all  fours  in 
imitation  of  the  dingo  or  native  Australian  dog;  at  last  the 
leader  jumps  up,  clasps  his  hands,  and  shouts  the  totem  name 
"wild  dog."*  The  Coast  Murriug  tribe  in  New  South 
Wales  had  an  initiatory  ceremony  at  which  the  totem  name 
"  brown  snake  "  was  shouted,  and  a  medicine-man  produced 
a  live  brown  snake  out  of  his  mouth.'  As  the  fundamen- 
tal rules  of  totem  societies  are  rules  regulating  social  inter- 
course, perhaps  these  pantomimes  were  intended  to  supply 
the  youths  with  a  symbolic  language  by  means  of  which 
they  might  communicate  with  persons  speaking  different 
languages,  and  thus  ascertain  whether  they  belonged  to 
clans  with  which  marriage  was  allowed.  The  totem  clans  ' 
of  the  Bechuanas  have  each  its  special  dance  or  pantomime,  | 
and  when  they  wish  to  ascertain  a  stranger's  clan  they  ask 
him,  "What  do  you  dance?"  «  We 


But  in  some  cases  these  dances  seem  to  be  purely 
religious.  At  their  initiatory  rites  the  Yuin  tribe  in 
New  South  Wales  mould  figures  of  the  totems  in  earth 
and  dance  before  them,  and  a  medicine-man  brings  up 
out  of  his  inside  the  "magic"  appropriate  to  the  to- 
before  which  he  stands :  before  the  figure  of  the 


porcupine  he  brings  up  a  stuff  like  chalk,  before  the 
kangaroo  a  stuff  like  glass,  etc' 

Again,  it  is  at  initiation  that  the  youth  is  solemnly 
forbidden  to  eat  of  certain  foods;  but,  as  the  list  of 
foods  prohibited  to  youths  at  puberty  both  in  Aus- 
tralia and  America  extends  far  beyond  the  simple  to- 
tem, it  would  seem  that  we  are  here  in  contact  with 
those  unknown  general  ideas  of  the  savage,  whereof 
totemism  is  only  a  special  product 

Thus  the  Narrinyeri  youths  at  initiation  are  forbidden  to 
eat  twenty  different  kinds  of  game,  besides  any  food  belong- 
ing to  women.  If  they  eat  of  these  forbidden  foods  it  is 
thought  they  will  grow  ugly.'  In  the  Mycoolon  tribe,  near 
the  Qulf  of  Carpentaria,  the  youth  at  initiation  is  forbidden 
to  eat  of  eagle-hawk  and  its  youug,  native  companion  and 
its  young,  some  snakes,  turtles,  ant-eaters,  and  emu  eggs.T 
The  Kurnai  youth  is  not  allowed  to  eat  the  female  of  any 
animal,  nor  the  emu,  nor  the  porcupine.  He  becomes  free 
by  having  the  fat  of  the  animal  smeared  on  his  face.'  On 
the  other  hand,  it  is  said  that  "  initiation  confers  many 
privileges  on  the  youths,  as  they  are  now  allowed  to  eat 
many  articles  of  food  which  were  previously  forbidden  to 
them."*  Thus  in  New  South  Wales  before  initiation  a 
boy  may  eat  only  the  females  of  the  animals  which  he 
catches;  but  after  initiation  (which,  however,  may  not  be 
complete  for  several  years)  he  may  eat  whatever  he  finds." 
In  North  America  the  Creek  youths  at  puberty  were  for- 
bidden for  twelve  mouths  to  eat  of  young  bucks,  turkey- 
cocks,  fowls,  pease,  aud  salt11 

These  ceremonies  seem  also  to  be  meant  to  admit 
Admission  tno  youth  into  the  life  of  the  clan,  and 
to  life  of  hence  of  the  totem.  The  latter  appears  to 
clan.  jjg  meaning  of  a  Carib  oeremonv,  in 
which  the  father  of  the  youth  took  a  live  bird  of  prey, 


I  Third  Rep.,  p. 
»  Ibid.,  xvl.  p" 43. 


*  /.  A.  I.,  xlll.  450. 


13;  J. 


4  Livingstone,  South  Afrlea,  p 
rrrth  of  the  Orange  River,  p.  391.  rf.  p.  M  n 
»  Jour,  and  Proe.  R.  Soe.  V.  S.  Wale*,  1882.  p.  208. 


Mackenzie.   Ten  Years 
J.  A.  I.,  xvl.  83. 


•  Nat  Tribes  of  S.  Austral. ,  p.  17. 

•  Tbid.,  xlv.  p.  316. 
»  Jour,  and  Proe.  R.  Soe.  W.  8.  .. 
11  Oauchet,  Migration  Legend  of  the 


•  »  J.  A.  J.,  xiu.  p.  : 

•  Ibid.,  360. 
p.  208. 

L  p.  185. 


|  of  a  particular  species,  and  beat  his  son  with  it  nil  the 
bird  was  dead  and  its  head  crushed,  thus  transferrinr 
the  life  and  spirit  of  the  martial  bird  to  the  future 
warrior.  Further,  he  scarified  his  son  all  over,  robbed 
the  juices  of  the  bird  into  the  wounds,  and  gave  hta 
the  bird's  heart  to  eat"  Amongst  some  Australian 
tribes  the  youth  at  initiation  is  smeared  with  UoaJ 
drawn  from  the  arms  either  of  aged  men  or  of  all  the 
men  present,  and  be  even  receives  the  blood  to  drink 
Amongst  some  tribes  on  the  Darling  this  tribal  blood 
is  his  only  food  for  two  days.  Among  some  tribes  the 
youths  at  initiation  sleep  on  the  graves  of  their  ance»- 
tors,  in  order  to  absorb  their  virtues."  It  is,  however, 
a  very  notable  fact  that  the  initiation  of  an  Australiu 
youth  is  said  to  be  conducted,  not  by  men  of  the  sue; 
totem,  but  by  men  of  that  portion  of  the  tribe  into 
which  he  may  marry.14  In  Bome  of  the  Victoriu 
tribes  no  person  related  to  the  youth  bv  blood  can  in- 
terfere or  assist  in  his  initiation.1*  Whether  this  s 
true  of  all  tribes  and  of  all  the  rites  at  initiation  does 
not  appear. 

Connected  with  totemism  is  also  the  Australian  cer- 
emony at  initiation  of  pretending  to  recall 
a  dead  man  to  life  by  the  utterance  of  his  ***amat*' 
totem  name.  An  old  man  lies  down  in  a  grave  and  is 
covered  up  lightly  with  earth ;  but  at  the  mention  of 
his  totem  name  he  starts  up  to  life."  Sometimes  ii  is 
believed  that  the  youth  himself  is  killed  by 
a  being  called  Thuremlui.  who  cuts  him  up,  ' 
restores  him  to  life,  and  knocks  out  a  tooth.17  Here 
the  idea  seems  to  be  that  of  a  second  birth,  or  the  be 
ginning  of  a  new  life  for  the  novice ;  hence  he  retsita 
a  new  name  at  the  time  when  he  is  circumcised,  or  the 
tooth  knocked  out,  or  the  blood  of  the  kin  poured  m 
him."  Amongst  the  Indians  of  Virginia  and  the  Qb>- 
ias  in  Africa,  the  youths  after  initiation  pretended  to 
forget  the  whole  of  their  former  lives  (parent*,  Ian 
guage,  customs,  etc),  and  had  to  learn  everruuiv 
over  again  like  new-born  babes."  A  Wolf  clan  to 
Texas  used  to  dress  up  in  wolf-skins  and  run  about 
on  all  fours,  howling  and  mimicking  wolves ;  at  Us 
they  scratched  up  a  living  clansman,  who  had  been 
buned  on  purpose,  and  putting  a  bow  and  arrows  in 
his  hands,  bade  him  do  as  the  wolves  do — rob,  kill, 
and  murder."  This  may  have  been  an  initiatory  cere- 
mony, revealing  to  the  novice  in  pantomime  the  double 
origin  of  the  clan — from  wolves  and  from  the  ground 
For  it  is  a  common  belief  with  totem  clans  that  they 
issued  originally  from  the  ground. 

Connected  with  this  mimic  death  and  revival  of  a 
clansman  appear  to  be  the  real  death  and 
supposed  revival  of  the  totem  itself.    We  ^J£t£ 
have  seen  that  some  Californian  Indians  of^c 
killed  the  bustard,  and  then  buried  and 
mourned  over  it  like  a  clansman.    But  it  was  betiertd 
that,  as  often  as  the  bird  was  killed,  it  was  made  alhe 
again.    Much  the  Bame  idea  appears  in  a  Zuni  cere- 
mony described  by  an  eyewitness,  Mr.  Cushing.  He 
tells  how  a  procession  of  fifty  men  set  off  for  the  spirit- 
land,  or  (as  the  Zuniscall  it)  "the  home  of  our  others." 
and  returned  after  four  days,  each  man  bearing  a  basket 
full  of  living  squirming  turtles.     One  turtle  was 
brought  to  the  house  where  Mr.  Cushing  was  staying 
and  it  was  welcomed  with  divine  honors.   It  was  lr 
dressed  as,  "Ah  I  my  poor  dear  lost  child  or  paren^™! 
sister  or  brother  to  have  been  !    Who  knows  which 
May  be  my  own  great-great-grandfather  or  mother? 
Nevertheless,  next  day  it  was  killed  and  its  flesh  and 
bones  deposited  in  the  river,  that  it  might  "return 

«*  Rochefort,  HUL  not.  et  mar.  da  Ties  Antilles  (Rotterdam.  1«*  ■ 
p.  556 ;  Du  Tertre,  Histoire  generate  de*  Antilles,  vol.  ii.  p  577. 
w  Jour,  and  Proe.  R.  Soe.  y.  8.  Wale*,  1882.  p.  172. 
"  Howitt  In  J.  A.  I.,  xiil.458. 
'*  Dawson,  Australian  Aborigines,  p.  80. 
»•  J.  A.  I.,  xiil.  458  am  «  IK  xiv  3f*  ^ 

"  Angas,  i.  115;  Brough  Smyth,  i.  75  n.;  /.  A.  /..  xir.  ®. 
359 ;  Sat.  Tr.  of  S.  Austr.,  pp.  232,  209. 
»  R.  Beverley7i  flls^^^ryinin^ London.  1722).  p.l"*; 

"  JV.,  V.  68».P 
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to  eternal  life  among  its  comrades  in  the  | 

of  the  lake  of  the  dead. '  *    The  idea  that 

the  turtle  was  dead  was  repudiated  with  passionate 

sorrow ;  it  had  only,  they  said  "  changed  houses  and  j 

rone  to  live  for  ever  in  the  home  of  '  our  lost  others. ' 

The  meaning  of  such  ceremonies  is  not  clear.  Perhaps, 

H  has  been  suggested,*  they  are  piacular  sacrifices,  in 

which  the  god  dies  for  his  people.   This  is  borne  out 

by  the  curses  with  which  the  Egyptians  loaded  the 

head  of  the  slain  bull.* 

Sex  Totems. — In  Australia  (but,  so  far  as  is  known 

at  present,  nowhere  else)  each  of  the  sexes 
.  x  totem*,        at  jeagt  jn  gome  trj^  jtg  special  sacred 

animal,  whose  name  each  individual  of  the  sex  bears, 
regarding  the  animal  as  his  or  her  brother  or  sister 
respectively,  not  killing  it  nor  suffering  the  opposite 
sex  to  kill  it  These  sacred  animals  therefore  answer 
to  the  definition  of  totems. 


Thus  amongst  the  Kurnai  all  the  men  were  called  Yeo- 
rung  (Emu-Wren)  and  all  the  women  Djeetgun  (Superb 
Warbler).  The  birds  called  Yeeruug  were  the  "  brothers  " 
of  the  men,  and  the  birds  called  Djeetgun  were  the  women's 
"sisters."  If  the  men  killed  an  ema-wren  they  were  at- 
tacked by  the  women,  if  the  women  killed  a  superb  warbler 
they  were  assailed  by  the  men.  Yccrung  and  Djeetgun 
were  the  mythical  ancestors  of  the  Kurnai.4 

The  Kulin  tribe  in  Victoria,  in  addition  to  sixteen  clan 
tott-ms,  has  two  pairs  of  sex  totems :  one  pair  (the  emu-wren 
and  superb  warbler)  is  identical  with  the  Kurnai  pair ;  the 
other  pair  is  the  bat  (male  totem)  and  the  small  night  jar 
i female  totem).  The  latter  pair  extends  to  the  extreme 
northwestern  confines  of  Victoria  as  the  "  man's  brother  " 
and  the  "  woman's  sister."*  The  Ta- ta-thi  group  of  tribes 
in  New  Sooth  Wales,  in  addition  to  regnlar  clan  totems, 
has  a  pair  of  sex  totems,  the  bat  for  men  and  a  small  owl 
for  women ;  men  and  women  address  each  other  as  Owls 
sod  Bats;  and  there  is  a  fight  if  a  women  kills  a  bat  or  a 
man  kills  a  small  owl.'  Of  some  Victorian  tribes  it  is  said 
that  '  the  common  bat  belongs  to  the  men,  who  protect  it 
scaiatt  injury,  even  to  the  half  killing  of  their  wives  for 
its  take.  The  fern  owl,  or  large  goatsucker,  belougs  to  the 
women,  and,  although  a  bird  of  evil  omen,  creating  terror 
at  night  by  its  cry.  it  is  jealously  protected  by  them.  If  a 
man  kills  one,  they  are  as  much  enraged  as  if  it  was  one  of 
their  children,  and  will  strike  him  with  their  long  poles.*" 

The  sex  totem  seems  to  be  still  more  sacred  than 
the  clan  totem  ;  for  men  who  do  not  object  to  other 
people  killing  their  clan  totem  will  fiercely  defend  their 
sex  totem  against  any  attempt  of  the  opposite  sex  to 

injure  it* 

Totem*. — It  is  not  only  the  elans  and  the 
sexes  that  have  totems;  individuals  also 
have  their  own  special  totems,  i.e.,  classes 
of  objects  (generally  species  of  animals), 
which  they  regard  as  related  to  themselves  by  those 
ties  of  mutual  respect  and  protection  which  are  char- 
acteristic of  totemism.  ThiB  relationship,  however,  in 
the  case  of  the  individual  totem,  begins  and  ends  with 
the  individual  man,  and  is  not,  like  the  clan  totem, 
transmitted  by  inheritance.  The  evidence  for  the  ex- 
istence of  individual  totems  in  Australia,  though  con- 
clusive, is  very  scanty.  In  North  America  it  is  abun- 
dant 

In  Australia  we  hear  of  a  medicine-man  whose  clan  totem 
through  his  mother  was  kangaroo,  but  whose  "secret"  (i.e., 
individual)  totem  was  the  tiger-snake.  Snakes  of  that 
specie*,  therefore,  would  not  hurt  him*  An  Australian 
H+ius  usually  to  get  his  individual  totem  by  dreaming  that 
he  has  been  transformed  into  an  animal  of  the  species. 
Thus  a  man  dreamed  three  times  he  was  a  kangaroo ;  hence 
he  became  one  of  the  kangaroo  kindred,  and  might  not  eat 
»ny  part  of  a  kangaroo  on  which  there  was  blood  ;  he  might 
not  even  carry  home  one  on  which  there  was  blood.  He 
nnght  eat  cooked  kangaroo ;  but,  if  he  were  to  eat  the  meat 
with  the  blood  on  it,  the  spirits  would  no  longer  take  him 
op  aloft." 


J  Mr.  Cashing  In  Century  Magwdne,  May,  ! 
1  i^SACRirtcK,  vol.xxi.  p.  ML  * 
*  Hum  and  Howitt,  194.  3)1  ,u  ,  215,  235. 


In  America  the  individual  totem  is  usually  the  first  ani- 
mal of  which  a  youth  dreams  during  the  long  and  generally 
solitary  fasts  which  American  Indians  observe  at  puberty. 
Ho  kills  the  animal  or  bird  of  which  he  dreams,  and  hence- 
forward wears  its  skin  or  feathers,  or  some  part  of  them,  as 
an  amulet,  especially  on  the  war-path  and  in  hunting."  A 
man  may  even  (though  this  seems  exceptional!  acquire  sev- 
eral totems  in  this  way ;  thus  an  Ottawa  medicine-man  had 
for  his  individual  totems  the  tortoise,  swan,  woodpecker, 
and  crow,  because  he  had  dreamed  of  them  all  in  his  fast  at 
puberty.  The  respect  paid  to  tho  individual  totem  varies 
In  different  tribes.  Among  the  Slave,  Hare,  and  Dogrib 
Indiana  a  man  may  not  eat,  skin,  nor  if  possible  kill  his  in- 
dividual totem,  which  in  these  tribes  is  said  to  be  always  a 
carnivorous  animal.  Each  man  carries  with  him  a  picture 
of  his  totem  (bought  of  a  trader) ;  when  he  is  unsuccessful  in 
the  chase,  he  pulls  out  the  picture,  smokes  to  it,  and  makes 
it  a  speech.11 

The  Indians  of  Canada  changed  their  okki  or  man i too 
(iudividnal  totem)  if  they  hud  reason  to  be  dissatisfied  with 
it  ;  their  women  had  also  their  okkis  or  manitoos,  but  did 
not  pay  so  much  heed  to  them  as  did  the  men.  They  tat- 
tooed their  individual  totems  on  their  persons.11  Amongst 
the  Indians  of  San  Juan  Capistrano,  a  figure  of  the  indi- 
vidual totem,  which  was  acquired  as  usual  by  fasting,  was 
moulded  in  a  paste  made  of  crashed  herbs  on  the  right  arm 
of  the  novice.  Fire  was  then  set  to  it,  and  thus  tho  figure 
of  the  totem  was  burned  into  the  flesh.1*  Sometimes  the 
individual  totem  is  not  acquired  by  the  individual  himself 
at  puberty,  but  is  fixed  for  him  independently  of  his  will 
at  birth.  Thus  among  the  tribes  of  the  isthmus  of  Tehuan- 
tepec,  when  a  women  was  about  to  be  confined,  the  relations 
assembled  in  the  hut  and  drew  on  the  floor  figures  of  dif- 
ferent animals,  rubbing  each  one  out  as  soon  as  it  was  fin- 
ished. This  went  on  till  the  child  was  born,  and  the  figure 
that  then  remained  sketched  on  the  ground  was  the  child's 
tona  or  totem.  When  he  grew  older  the  child  procured  his 
totem  animal  and  took  careof  it,  believing  that  his  life  wss 
bouml  up  with  the  animal's,  and  that  when  it  died  he  too 
mast  die.11  Similarly  In  Samoa,  at  child-birth  the  help  of 
several  "gods"  was  invoked  In  succession, and  the  one  who 
happened  to  be  addressed  at  the  moment  of  the  birth  was 
the  infant's  totem.  These  "  gods  "  were  dogs,  eels,  sharks, 
lizards,  etc.  A  Samoan  had  no  objection  to  eat  another 
man's  god  ;"  but  to  eat  his  own  would  have  beeu  death  or 
injury  to  him."  Sometimes  the  okkis  or  manitoos  acquired 
by  dreams  are  not  totems  but  fetiches,  being  not  classes  of 
objects  bat  individual  objects,  sach  as  a  particular  tree,  rock, 
knife,  pipe,  etc  ' 

Besides  the  clan  totem,  sex  totem,  and  individual 
totem,  there  arc  (as  has  been  indicated)  some  other 
kinds  or  varieties  of  totems  ;  but  the  consideration  of 
them  had  better  be  deferred  till  after  the  consideration 
of  the  social  organization  based  on  totemism. 

Social  Aspect  of  Totemism,  or  the  relation  of  the 
men  of  a  totem  to  each  other  and  to  men  of 
other  totems. — ( 1)  All  the  members  of  a  B,ood  fcud- 
totem  clan  regard  each  other  as  kinsmen  or  brothers 
and  sisters,  and  are  bound  to  help  and  protect  each 
other.  The  totem  bond  is  stronger  thai  the  bond  of 
blood  or  family  in  the  modern  sense.  This  iB  expressly 
stated  of  the  clans  of  western  Australia  and  of  north- 
western America,1*  and  is  probably  true  of  all  societies 
where  totemism  exists  in  full  force.  Hence  in  totem 
tribes  every  local  group,  being  necessarily  composed 
(owing  to  exogamy  )  of  members  of  at  least  two  totem 
clans,  is  liable  to  be  dissolved  at  any  moment  into  its 
totem  elements  by  the  outbreak  of  a  blood  feud,  in 
which  husband  and  wife  must  always  (if  the  feud  is 
between  their  clans)  be  arrayed  on  opposite  aides,  and 

n  CaUIn,  N.  Amer.  Indians.  i.  p.  86 so.;  Schoolcraft.  Ind.  Tr.,  v. 


p.  198 ;  Id  ,  Amer.  Ind..  p.  213 :  Sproal,  Scenes  and  Studies  of  Snrage 

• .  ill.  156;  Mayne,  Itrit. 
L,  p.  87  *q,,  etc. 

■  Annual  Report  aj  the  Smithsonian  Institution  for  1H66,  p.  307. 
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in  which  the  children  will  be  arrayed  against  either 
their  father  or  their  mother,  according  as  descent  is 
traced  through  the  mother  or  through  the  father. 1  In 
blood  feud  the  whole  clan  of  the  aggressor  is  responsi- 
ble for  his  deed,  and  the  whole  clan  of  the  aggrieved 
ia  entitled  to  satisfaction.1  Nowhere  perhaps  is  this 
solidarity  carried  farther  than  among  the  Ooajiros  in 
Colombia,  South  America.  The  Ooajiros  are  divided 
into  some  twenty  to  thirty  totem  clans,  with  descent 
in  the  female  line  ;  and  amongst  them,  if  a  man  hap- 
pens to  cut  himself  with  his  own  knife,  to  fall  off  his 
horse,  or  to  injure  himself  in  any  way,  his  family  on 
the  mother's  side  immediately  demand  payment  as 
blood-money  from  him.  "Being  of  their  blood,  he 
is  not  allowed  to  spill  it  without  paying  for  it"  His 
father's  family  also  demands  compensation,  but  not 
so  much.1 

(2)  Exogamy. — Persons  of  the  same  totem  may 
_  not  marry  or  have  sexual  intercourse  with 

ogamy.  0ther.    The  Navajos  believe  that  if 

they  married  within  the  clan  "  their  bones  would  dry 
up  and  they  would  die."*  But  the  penalty  for  in- 
fringing this  fundamental  law  is  not  merely  natural ; 
the  clan  steps  in  and  punishes  the  offenders.  In 
Australia  the  regular  penalty  for  sexual  intercourse 
with  a  person  of  a  forbidden  clan  is  death. 

It  matters  not  whether  the  woman  be  of  the  same  local 
group  or  has  been  captured  in  war  from  another  tribe  ;  a 
man  of  the  wrong  clan  who  usee  her  as  his  wife  ia  hunted 
down  and  killed  by  his  clansmen,  and  so  is  the  woman ; 
though  in  some  cases,  if  they  succeed  in  eluding  capture 
for  a  certain  time,  the  offence  may  be  condoned.  In  the 
Ta-U-thi  tribe,  New  South  Wales,  in  the  rare  cases  which 
occur,  the  man  is  killed  but  the  woman  is  only  beaten  or 
■pear< id,  or  both,  till  she  is  nearly  dead  ;  the  reason  given 
for  not  actually  killing  her  being  that  she  was  probably 
coerced.  Even  in  casual  amours  the  clan  prohibitions  are 
strictly  observed ;  any  violations  of  these  prohibitions  "  are 
1  with  the  Utmost  abhorrence  and  are  punished  b; 


strictly  obaen 
regarded  with 
.loath."*  An 


ihed  by 

An  important  exception  to  these  rules,  if  it  is 
correctly  reported,  is  that  of  the  Port  Lincoln  tribe,  which 
is  divided  into  two  clans,  Mattiri  and  Karraru,  and  it  is 
■aid  that  though  persons  of  the  same  clan  never  marry,  yet 
"  they  do  not  seem  to  consider  leas  virtuous  connections 
between  parties  of  the  same  class  [clan]  incestuous."' 
Again,  of  the  tribes  on  the  lower  Murray,  lower  Darling, 
etc.,  it  ia  said  that  though  the  slightest  blood  relationship 
is  with  them  a  bar  to  marriage,  yet  in  their  sexual  inter- 
course they  are  perfectly  free,  aud  incest  of  every  grade 
continually  occurs.T 

In  America  the  Algonkiris  consider  it  highly  crimi- 
nal for  a  man  to  marry  a  woman  of  the  same  totem  as 
himself,  and  they  tell  of  cases  where  men,  for  breaking 
this  rule,  have  been  put  to  death  by  their  nearest  re- 
lations.* 

In  some  tribes  the  marriage  prohibition  only  extends 
p.     .       to  a  man's  own  totem  clan  ;  he  may  uuirry 

**  *"*  a  woman  of  any  totem  but  his  own.  This 
is  the  case  with  the  Haidas  of  the  Queen  Charlotte 
Islands,*  and,  so  far  as  appears,  the  Narrinyeri  in 
South  Australia,10  and  the  western  Australian  tribes 
described  by  Sir  Oeorge  Grey."  Oftener.  however, 
the  prohibition  includes  several  clans,  in  none  of  which 
is  a  man  allowed  to  marry.  For  such  an  exogamous 
group  of  clans  within  the  tribe  it  is  convenient  to  have 
a  name ;  we  shall  therefore  call  it  a  phratry  (L.  H. 
Morgan),  defining  it  as  an  exogamous  division  inter- 
mediate between  the  tribe  and  the  clan.    The  evi- 

1  Grey,  Journal*.  11.  230,  238  sq. :  Smithsonian  Rep.,loc.  cil. 

*  Flson  and  Howitt.  i:v,  sq.,  216  sq.  Sometimes  the  two  clans 
meet  and  ttl<  it  by  single  combat  between  picked  champions 
{Jintr.  and  Proc.  R.  Sor.  JV.  S.  Wales,  1B82,  p.  220). 

*  Simons  In  Proc.  R.  Geoar.  Soc.,  Dee..  1885.  p.  789  sq. 

*  Bourke.  Snakr  Dance  of  the  Mwpu*  of  Arinma,  p.  279 

*  Howitt  In  Rep.  of  Smithsonian  Inst,  for  1883,  p.  SD4  ;  Flson  and 
tt,  dp.  64-  67,  289,  844  so. ;  /.  .4.  /..  xl v.  p.  361  sq. 


•  JVot  Tr.  of  S.  Aurtrnlia.  p.  222. 
'  Jour,  and  Proc.  R.  Soe.  N.  8.  Wales,  1883,  p.  24 ; 

the  Royal  Society  of  Victoria,  vi.  p.  16. 

•  James  In  Tanner'*  Sarr..  p.  313. 

•  Oeol.  Sue.  of  Qinada.  Rep.  for  1878-79,  p.  134B. 
»  Nat.  Tr.  of  S.  Au*r.,  p.  12 ;  J.  A.  I.,  xfi.  p.  46. 
«  Grey,  Jour.,  11.  p.  226. 


dence  goes  to  show  that  in  many  cases  it  was  01 
a  totem  clan  which  has  undergone  subdivision. 

The  Choc  taws,  for  example,  were  divided  into  two  phrv 
tries,  each  of  which  included  four  dans; 
marriage  was  prohibited  between  members  of 
the  same  phratry,  but  members  of  either  phra- 
try  could  marry  into  any  clan  of  the  other."  The  Seneca 
tribe  of  the  Iroquois  was  divided  into  two  phratries,  eaeb 
including  four  clans, — the  Bear,  Wolf,  Beaver,  and  Turtle 
clans  forming  one  phratry,  and  the  Deer,  Snipe.  Hens, 
and  Hawk  clans  forming  the  other.  Originally,  as  among 
the  Choctaws,  marriage  was  prohibited  within  the  phntrr 
but  was  permitted  with  any  of  the  clans  of  the  otbtr 
phratry  ;  the  prohibition,  however,  has  now  broken  dam. 
and  a  Seneca  may  marry  a  woman  of  any  clan  bat  bis 
own.  Hence  phratries,  in  our  sense,  no  longer  exist  aiuonc 
the  Senecaa,  though  the  organization  survives  for  eeroua 
religious  and  social  purposes." 

The  phratries  of  the  Thlinketa  and  the  Mohegans  desme 
especial  attention,  because  each  phratry  t tears  a  name  wbir'a 
is  also  the  name  of  one  of  the  clans  included  in  it  The 
Thlinketa  are  divided  as  follows :  Raven  phratry,  with 
clans  Raven,  Frog,  Goose,  Sea-Lion,  Owl,  Salmon ;  Wolf 
phratry,  with  clans  Wolf,  Bear,  Eagle,  Whale,  Shark,  Auk. 
Members  of  the  Raven  phratry  must  marry  members  of 
the  Wolf  phratry,  and  rice  versa.14  Considering  the  promi- 
nent parts  played  in  Thlinket  mythology  by  the  ancestor! 
of  the  two  phratries,  and  considering  that  the  name;  of 
the  phratries  are  also  names  of  clans,  it  seems  probable  tail 
the  Raven  and  Wolf  were  the  two  original  clans  of  the 
Thlinketa,  which  afterwards  by  subdivision  became  pan- 
tries. This  was  the  opinion  of  the  Russian  mistioskr? 
Veniaminoff,  the  best  early  authority  on  the  tribe.14  Still 
more  clearly  do  the  Mohegan  phratries  appear  to  have  bete 
formed  by  subdi vision  from  clans.  They  are  as  follow*-* 
Wolf  phratry,  with  clans  Wolf,  Bear,  Dog.  Opossum ;  Tuni* 
phratry,  with  clans  Little  Turtle,  Mad  Turtle.  Gnat  Tur- 
tle, Yellow  Eel ;  Turkey  phratry,  with  clans  Turkey,  Crao*. 
Chicken.  Here  we  are  almost  forced  to  conclude  that  n>* 
Turtle  phratry  was  originally  a  Turtle  clan  which  subdi- 
vided into  a  number  of  clans,  each  of  which  took  the  o*ce 
of  a  particular  kind  of  turtle,  while  the  Yellow  Eel  <Ju 
may  have  been  a  later  subdivision.  Thus  we  get  a  probable 
explanation  of  the  origin  of  split  totems;  they  seem  t* 
have  arisen  by  the  segmentation  of  a  single  original  riaa. 
which  had  a  whole  animal  for  its  totem,  into  a  number  of 
clans,  each  of  which  took  the  name  either  of  a  part  of  tat 
original  animal  or  of  a  subspecies  of  it.  We  may  conjec- 
ture that  this  was  the  origin  of  the  Gray  Wolf  and  Yellow 
Wolf  and  Great  Turtle  and  Little  Turtle  clans  of  the 
Tuscarora- Iroquois the  Black  Eagle  and  White  Eagle  an< 
the  Deer  and  the  Deer-Tail  clans  of  the  Kaws  and  of  tr 
Highland  Turtle 
Turtle,  and 
<Hurons).«» 
clan  of  theOjibways 
each  of  which  took  for  its  totem  some  part  of  the  Be*: J 
body  (head,  foot,  ribs,  etc.),  bat  that  these  have  nowmer^ 
into  two,  the  Common  Bear  and  the  Grizzly  Bear."  Tbe 
subdivision  of  the  Turtle  (Tortoise)  clan,  which  on  ib» 
hypothesis  has  taken  place  among  the  Tuscarora-Iroqooi*. 
is  nascent  among  the  Onondaga-Iroquois,  for  among  th-r 
"  the  name  of  this  clan  is  Hahuowa,  which  is  the  general 
word  for  tortoise ;  but  the  clan  is  divided  into  two  septi  or 
subdivisions,  the  Hanyatengona,  or  Great  Tortoise,  and  tfce 
Nikahnowaksa,  or  Little  Tortoise,  which  together  are  beid 
to  constitute  but  one  clan."" 


nrtle  (striped),  Highland  Turtle  (black),  Xcd 
Smooth  iArge  Turtle  clans  of  the  Wyaodoa 
Warren  actually  states  that  the  numerous  Bear 


On  the  other  hand,  fusion  of  clans  is  known  to  hire 
taken  place,  as  among  the  Haidas,  where  the  Black 
Bear  and  Fin-Whale  clans  have  united  ;n  and  the  sue* 
thing  has  happened  to  some  extent  among  theOmahss, 

and  Osages. 

In  Australia  the  phratries  are  still  more  important 
than  in  America.  Messrs.  Howitt  and  Fison,  vbo 
have  done  so  much  to  advance  our  knowledge  of  the 

'»  Archmotogia  Americana,  Tram,  and  ■  ■  ret  Americ.  A  aft?  >*-• 
vol.  II.  p.  109:  Morgan,  A.  S  ,  pp.  99,  162. 
14  Morgan,  op.  cU.,  pp.  90.  94  $q. 

»«  A.  Krause.  Die  fttnkil-Indianer,  112.  220;  Holm  berg,  op 
293,  313  ;  Pinart  in  Bvll.  Soc.  Anthrop.  Paris,  7th  Nov.,  NC5,  P-« 
•9. ;  PetrofT,  Rep.  on  Alaska,  p.  16S 19. 
»  Petroff,  op.  cU..  p.  166.  14  Morgan,  p.  17*. 

11  Morgan ,  op.  cit.,  p.  7S.  M  Morgan,  p.  Ua 

>»  Fir*  Rrp„  p.  89. 

*>  Cnlleetiims  of  the  Minnesota  Historical  Society,  v.  p.  49. 
«  H.  Hale.  TV  Iroquois  Book  of  Rites,  p.  M 


»  Qeot.  Sunt,  of  Canada, 
-  XWrd  ~ 


,  xvtti.  p.  U4. 
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social  system  of  the  Australian  aborigines,  have  given 
to  these  exogamous  divisions  the  name  of 
phr»triw.n  classes;  but  the  term  is  objectionable,  be- 
cause it  fails  to  convey  ( 1 )  that  these  divi- 
sions are  kinship  divisions,  and  (2)  that  they  are  inter- 
mediate divisions;  whereas  the  Greek  term  phratry 
conveys  both  these  meanings,  and  is  therefore  appro- 
priate. 

We  have  seen  examples  of  Australian  tribes  in  which 
members  of  any  clan  are  free  to  marry  members  of  any 
clan  but  their  own ;  but  such  tribes  appear  to  be  ex- 
ceptional Often  an  Australian  tribe  is  divided  into 
two  (exogamous)  pbratries,  each  of  which  includes 
under  it  a  number  of  totem  clans ;  and  oftener  still 
there  are  subphratries  interposed  between  the  phratry 
and  the  clans,  each  phratry  including  two  subphratries. 
and  the  subphratries  including  totem  clans.  We  will 
take  examples  of  the  former  and  simpler  organization 
first. 

The  Tuna  Tribe  in  Yorke  Peninsula,  South  Australia,  is 
divided  into  two  phratries,  Wiltu  (Eaglehawk)  and  Multa  ' 
iScal).  The  Eaglehawk  phratry  includes  ten  toteni  clans 
i  Wombat,  Wallaby.  Kaugaroo,  Iguana,  Worn  bat-Soak  a 
Bandicoot,  Black  Bandicoot,  Crow,  Rock  Wallaby,  and 
Enrol;  aad  the  Seal  phratry  includes  six  (Wild  Goose,  | 
Batterflsh,  Mullet.  Schnapper,  Shark,  and  Salmon).  The  | 
phratries  are  of  course  exogamous,  but  (as  with  the  Choc- 
uw\  Mohegan,  and,  so  far  as  appears,  all  the  American 
phratries)  any  clan  of  the  one  phratry  may  intermarry  with 
iny  clan  of  the  other  phratry.'  Bat  tho  typical  Australian 
tribe  is  divided  into  two  exogamous  phratries;  each  of 
these  phratries  is  subdivided  into  two  subphratries ;  and 
the**  subphratries  are  subdivided  into  an  indefinite  number 
of  totem  clans.  The  phratries  being  exogamous,  it  follows 
that  their  subdivisions  (the  aubphratries  and  clans)  are  so 
also.  The  well-kuown  Kamilaroi  tribe  in  New  South 
Wales  will  serve  as  an  example.  Its  subdivisions  are  as 
follows:' 


H  " 

Phratriea. 

Subpbratrief 

Totem  Clans. 

WlbU  { 
Kapathin{ 

Mori* 
Kubl. 

Ipal. 

K  urn  bo. 

Kangaroo.  Opossum,  Bandicoot.  Cadi-' 
melon,  Iguana.  Black  Duck,  Basle- 
hawk,  Scrub  Turkey,  Yellow-Fish, 
Honey-Fish.  Bream. 

Emu,  Carpet-Snake.  Black  Snake,  Red 
Kangaroo,  Honey.  Walleroo,  Frog. 
Cod- Fish. 

In  such  tribes  the  freedom  of  marriage  is  still  more  cur- 
tailed. A  subphratry  is  not  free  to  marry  into  either  sub- 
phratry  of  the  other  phratry ;  each  subphratry  is  restricted 
in  its  choice  of  partners  to  one  subphratry  of  tho  other 
phratry ;  Muri  can  only  marry  Kumbo,  and  vice  rer$a ;  Kubi 
can  only  marry  Ipai,  and  rice  reran.  Hence  (supposing  the 
tribe  to  be  equally  distributed  between  the  phratries  and 
*ubphratriesi,  whereas  under  the  two  phratry  and  clau  sys- 
tem a  man  is  free  to  choose  a  wife  from  half  the  women  of 
the  tribe,  uudcr  the  phratry,  subphratry,  and  clan  system 
be  is  restricted  in  his  choice  to  one-quarter  of  tho  women. 

A  remarkable  feature  of  the  Australian  social 
organization  is  that  divisions  of  one  tribe 
'F<)"ijst'ence  have  their  recognised  equivalents  in  other 
u*n  "ribai  tribes,  whose  languages,  including  the 
diririon*.  names  for  the  tribal  divisions,  are  quite 
different.  ^  A  native  who  travelled  far  and 
wide  through  Australia  stated  that  "  he  was  furnished 
with  temporary  wives  by  the  various  tribes  with  whom 
be  sojourned  in  his  travels ;  that  his  right  to  these 
women  was  recognized  as  a  matter  of  course ;  and  that 
he  could  always  ascertain  whether  they  belonged  to 
the  division  into  which  he  could  legally  marry,  '  though 
the  places  were  1000  miles  apart,  and  the  languages 
quite  different.'  "*  Again,  it  is  said  that  "in  cases 
ofd  istant  tribes  it  can  be  shown  that  the  class  divisions 
correspond  with  each  other,  as  for  instance  in  the 
classes  of  the  Flinders  river  and  Mitchell  river  tribes  ; 
and  these  tribes  are  separated  by  400  miles  of  country, 


Howitt.  p.  285.  tJ.A.I.,  xll.  500. 

"Ing  female  forms  are  made  by  adding  tha  to  these 


ie»:  Murl-Matha  (for  Muritha).  Kuht-Kubttha,  etc. 
and  Howitt.  p.  53  tq. ;  c/.  Brough  Smyth,  1.  p.  91. 


and  by  many  intervening  tribes.  But,  for  all  that, 
class  corresponds  to  class  in  fact  and  in  meaning  and 
in  privileges,  although  the  name  may  be  quite  different 
and  the  totems  of  each  dissimiliar.  '*  Particular  in- 
formation, however,  as  to  the  equivalent  divisions  is 
very  8canty.,  This  systematic  correspondence  between 
the  intermarrying  divisions  of  distinct  and  distant 
tribes,  with  the  rights  which  it  conveys  to  the  mem- 
bers of  these  divisions,  points  to  sexual  communism  on 
a  scale  to  which  there  is  perhaps  no  parallel  elsewhere, 
certainly  not  in  North  America,  where  marriage  is 
always  within  the  tribe,  though  outside  the  clan.' 
But  even  in  Australia  a  man  is  always  bound  to  marry 
within  a  certain  kinship  group  :  that  group  may  ex- 
tend across  the  whole  of  Australia,  but  nevertheless  it 
is  exactly  limited  and  defined.  If  endogamy  is  used 
in  the  sense  of  prohibition  lo  marry  outside  of  a  certain 
kinship  group,  whether  that  group  be  exclusive  of, 
inclusive  of,  or  identical  with  the  man's  own  group, 
then  marriage  among  the  totem  societies  of  Australia, 
America,  and  India  is  both  exogamous  and  endo- 

f famous ;  a  man  is  forbidden  to  marry  either  within 
lis  own  clan  or  outside  of  a  certain  kinship  group.' 

(3)  Rule»  of  Descent. — In  a  large  majority  of  the 
totem  tribes  at  present  known  to  us  in  Aus-  .  f 
tralia  and  North  America  descent  is  in  the  descent, 
female  line  ;  i.e.,  the  children  belong  to  the 
totem  clan  of  their  mother,  not  to  that  of  their  father. 
In  Australia  the  proportion  of  tribes  with  female  to 
those  with  male  descent  is  as  four  to  one  ;  in  America 
it  is  between  three  and  two  to  one. 

As  to  the  totem  tribes  of  Africa,  descent  among  the 
Damaras  is  in  the  female  line*  and  there  are  trace*  of 
female  kin  among  the  Becbuanas.10  Among  the  Bakalai 
property  descends  in  the  male  line,  but  this  is  not  a  con- 
clusive proof  that  descent  is  so  reckoned ;  all  the  clans  in 
the  neighborhood  of  the  Itakalai  have  female  descent  both 
for  blood  and  property."  In  Bengal,  where  there  is  a  con- 
siderable body  of  totem  tribes,  Mr.  Risley  says  that  after 
careful  search  he  and  his  coadjutors  have  found  no  tribe 
with  female  descent,  and  only  a  single  trace  of  it  in  one.1* 
Among  the  totem  tribes  of  Bengal  descent  is  male."  In 
Assam  the  exogamous  totem  clans  of  the  Kasias  have  female 
descent,1*  as  also  have  tho  exogamous  clans  of  the  Oaros, 
but  itdoea  not  appear  whether  their  clans  are  totem  clans, 
though  Borne  of  their  legends  point  to  totemism.u 

In  the  Australian  tribal  organization  of  two  phra- 
tries, four  subphratries,  and  totem  clans, 
there  occurs  a  peculiar  form  of  descent  of 
which  no  plausible  explanation  has  yet 
been  offered.  It  seems  that  in  all  tribes  thus  organ- 
ized the  children  are  born  into  the  subphratry  neither 
of  their  father  nor  of  their  mother,  and  that  descent 
in  such  cases  is  either  female  or  male,  according  as  the 
subphratry  into  which  the  children  are  born  is  (ho 
companion  subphratry  of  their  mother's  or  of  their 
father's  subphratry.  In  the  former  case  we  have  what 
may  be  called  indirect  female  descent ;  in  the  latter, 
indirect  male  descent.  But  it  is  only  in  the  subphra- 
try that  descent  iB  thus  indirect.  In  the  totem  clan  it 
is  always  direct ;  the  child  belongs  to  the  clan  either 
of  its  mother  or  of  its  father.  Thus,  in  the  typical 
Australian  organization,  descent,  whether  female  or 
male,  is  direct  in  the  phratry,  indirect  in  the  subphra- 
try, and  direct  in  the  clan. 

•  J.  A.  I.,  xllt.  p.  800. 

•  For  a  few  particulars  see  Fi«on  and  Howitt,  3S.  40;  Brough 
Smyth,  il.288;  J.  A.  I.,  xllt.  304.  306.  346.  xlv.  348,  »q.,  X>1. 

1  Firtt  Rep.,  p.  63.  Between  North-American  tribes  "there  were 
no  intermarriages,  no  social  Intercourse,  no  Intermingling  of  any 
kind,  except  that  of  mortal  strife"  (Dodge,  Our  WtM  Indian*, 
p.  4M. 

•  or.  FSrtt  Rep..  /<*•.  rit. ;  At.  Quart.  Rev.,  July.  1886.  p.  89  iq. 

•  Anderson.  Lake  Ajwmf,  p  221. 
10  Casalis,  The  RatuiiM,  p.  179  «o. 

"  l)u  Challlu,  Journey  to  Athango  Land.  429;  Id.,  Equal.  AJr. 

308  »q. 

>«  A*.  Quart.  Rev.,  July.  1886,  p.  94. 
>•  Pud,  July.  1886,  p.  94. 
M  Dalton.  BUm.  o/  Reng.,  p.  56  so. ;  W.  W. 


Indirect 


,  11.  p.  217  a?. 
«  Dalton.  op.  eU.,  60. 63 ; 


,  op.  ctt.,  11. 154  a}. 
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To  take  examples,  thefollowin 
so  far  as  the  pf 
the  Kamilaroi : 


owing  is  the 
subphratries 


is  the  scheme  of  descent, 

in 


Male. 

Children  are 

Dilbi. 
Kopathin. 

Mori. 
Kubi. 

Kumbo. 

Kuni  bo. 
Ipai. 
Kubi. 
Muri. 

Muri. 
Kubi. 

This  is  an  example  of  indirect  female  descent,  because 
the  children  belong  to  the  companion  subphratry  of  their 
mother,  not  to  the  companion  subphratry  of  their  father. 
But  in  the  totems  the  female  descent  is  direct;  e.g.,  if  the 
father  is  Muri -Kangaroo  and  the  mother  is  K  umbo- Emu, 
the  children  will  be  Ipai-Emu  ;  if  the  mother  is  Kumbo- 
Bandicoot,  the  children  will  be  Ipai- Bandicoot,' 

The  following  is  the  scheme  of  descent  in  the  Kiabara 
tribe 


Phratries. 

Male. 

Children  are 

Dilebi. 

Baring. 
Turowino. 
Bulcoin. 
Bundab. 

Bundah. 
Bulcoin 
Turowine. 
Baring. 

Turowine. 

Baring. 

Bundah. 

Bulcoin. 

This  is  an  example  of  indirect  male  descent,  because  the 
children  belong  to  the  companion  subphratry  of  their 
father,  not  to  the  companion  subphratry  of  their  mother. 
We  have  no  information  as  to  the  totems,  but  on  the  analogy 
of  indirect  female  descent  we  should  expect  them  to  be 
taken  from  the  father.  This  at  any  rate  is  true  of  a  large 
tribe  or  group  of  tribes  to  the  south  of  the  Gulf  of  Carpen- 
taria ;  their  rules  of  marriage  and  descent,  so  far  as  con- 
cerns the  snbphratries,  are  like  those  of  the  Kiabara,  and 
the  totems  (which  at  the  lower  Leichhardt  river  are  the 
names  of  fish)  are  inherited  from  father  to  son.* 

In  some  Australian  tribes  sons  take  their  totems  from 
their  father  and  daughters  from  their  mother.  Thus  the 
Diori  in  South  Australia  are  .^.ided  into  two  phratries, 

pillar,  Mullet,  Dog,  Rat,  Kangaroo.  Frog,  Crow,  eto)  and 
if  a  Dog  man  marries  a  Bat  woman,  the  sons  of  this  mar- 
riage are  Dogs  and  the  daughters  are  RaU.»  The  Ikula 
(Morning  Star)  tribe,  at  the  head  of  the  Oraat  Australian 
Bight,  has,  with  certain  exceptions,  the  same  rule  of 


pened  to  be  invoked  at  the  moment  of  birth  was  the 
chDd's  totem  for  life." 

When  a  North  American  tribe  is  on  the  march,  the  mem- 
bers of  each  totem  clan  camp  together,  and  the 
clans  are  arranged  in  a  fixed  order  in  camp,  the  Arrsnre- 
whole  tribe  being  arranged  in  a  great  circle  or  QiJ£*?}.u 
in  several  concentric  circles."  When  the  tribe  march,  etc. 
lives  in  settled  villages  or  towns,  each  clan  has 
its  separate  ward.u  The  clans  of  the  Osages  are  divided 
into  war  clans  and  peace  clans;  when  they  are  out  on  the 
buffalo  hunt,  they  camp  on  opposite  sides  of  the  tribal 
circle ;  and  the  peace  clans  are  not  allowed  to  take  animal 
life  of  any  kind  ;  they  must  therefore  live  on  vegetables 
unless  they  can  obtain  meat  in  exchange  for  vegetables 
from  the  war  clans."  Members  of  the  same  clan  are  buried 
together  and  apart  from  those  of  other  clang;  hence  lbs 
remains  of  husband  and  wife,  belonging  as  they  do  to  sepa- 
rate clans,  do  not  rest  together."   It  is  remarkable  that 


the  tribes  whose  line  of  descent  is  definitely 
fixed  in  the  female  or  male  line,  or,  as  with 

tlon  from 

the  Dieri  and  Ikula,  half  way  between  the 
female  two,  there  are  a  number  of  tribes  among 
descent      whom  a  child  may  be  entered  in  either  his 

mother's  or  his  father's  clan.  Among  the 
Haidas,  children  regularly  belong  to  the  totem  clan  of 
their  mother ;  but  in  very  exceptional  cases,  when  the 
clan  of  the  father  is  reduced  in  numbers,  the  newly- 
born  child  may  be  given  to  the  father's  sister  to  suckle. 
It  is  then  spoken  of  as  belonging  to  the  paternal  aunt, 
and  is  counted  to  its  father's  clan.'  Among  the 
Delaware/)  descent  is  regularly  in  the  female  line;  but 
it  is  possible  to  transfer  a  child  to  its  father's  clan  by 

giving  it  one  of  the  names  which  are  appropriated  to 
ic  father's  clan.*  In  the  Hervey  Islands,  South 
Pacific,  the  parents  settled  beforehand  whether  the 
child  should  belong  to  the  father's  or  mother's  clan. 
The  father  usually  had  the  preference;  but  some- 
times, when  the  father's  clan  was  one  which  was 
bound  to  furnish  human  victims  from  its  ranks,  the 
mother  had  it  adopted  into  her  clan  by  having  the  < 
name  of  her  totem  pronounced  over  it.f  In  Samoa  at 
the  birth  of  a  child  the  father's  totem  was  usually 
prayed  to  first;  but  if  the  birth  was  tedious,  the 
mother's  totem  was  invoked  ;  and  whichever  hap- 

I  nm  and  Howitt,  p.  tttq.J.A.  I.,  SOL  835.  841,  844. 

•  J.  A.  I.,  xlll.  336,341. 

•  Ibiii.,  XlL  GM,  *  Ibid.,  xiL  600. 

•  Letter  of  Mr.  S  Gason  to  the  present  writer. 

•  J.  A.  I.,  xll  509. 

I  Oeol.  Surv.  of  Canada,  Sep.  for  187S-T9.  p.  134b. 

•  Morgan.  A. .«?.,  p.  172  eg. 

•  Gill.  Myth*  and  .Son?.  o/  the  South  Pacific,  p.  86. 


among  the  ThlinkcU  the  body  must  always  be  carried  to 
the  funeral  pyre  and  burned  by  men  of  another  totem,"* 
and  the  presents  distributed  on  these  occasions  by  the  rep- 
resentatives of  the  deceased  must  always  be  made  to  men 
of  a  different  clan.** 

Here  wc  must  revert  to  the  religious  side  of  totem- 
ism,  in  order  to  consider  some  facta  which 
have  emerged  from  the  study  of  its  social  Udn£ 
aspect.  We  have  seen  that  some  phratries,  phratnc 
both  in  America  and  Australia,  bear  the  *<**■»• 
names  of  animals;17  and  in  the  case  of  the  Thlinkets  and 
I  Mohegans  we  have  seen  reason  to  believe  that  the  ani- 
mals which  give  their  names  to  the  phratries  were  once 
clan  totems.  The  same  seems  to  hold  of  the  names  of 
the  Australian  phratries,  Eaglehawk,  Crow,  and  Seal, 
or  at  least  of  Eaglehawk  and  Crow,  for  these  are  dan 
totems  in  other  tribes,  and  are,  besides,  important 
figures  in  Australian  mythology.  Indeed,  there 
appears  to  be  direct  evidence  that  both  the  phratries 
and  subphratries  actually  retain,  at  least  in  some 
tribes,  their  totems.  Thus  the  Port  Mack  ay  tribe  in 
Queensland  is  divided  into  two  phratries,  Yungaruand 
Wutaru.  with  subphratries  Gurgela,  Burbia,  Wun^o, 
and  Kubera ;  and  the  Yungaru  pbratry  has  for  its 
totem  the  alligator,  and  Wutaru  the  kangaroo,"  while 
the  subphratries  have  for  their  totems  the  emu  (or  the 
carpet  snake),  iguana,  opossum,  and  kangaroo  (or 
scrub  turkey).1*  As  the  subphratries  of  this  tribe  are 
said  to  be  equivalent  to  the  subphratries  of  the  Kami- 
laroi, it  seems  to  follow  that  the  subphratries  of  the 
Kamilaroi  (Muri,  Kubi,  Ipai, and  Kumbo)  hare  or  once 
had  totems  also.    Hence  it  appears  that  in  tribes  or- 

Eanized  in  phratries,  subphratries,  and  clans  each  man 
ns  three  totems — his  phratry  totem,  his  subphratry 
totem,  and  his  clan  totem.  If  we  add  a  sex  totem  and 
an  individual  totem,  each  man  in  the  typical  Austra- 
lian tribe  has  five  distinct  kinds  of  totems.  What  de- 
gree of  allegiance  he  owes  to  his  subphratry  totem 
and  phratry  totem  respectively  we  are  not  told;  indeed, 
the  very  existence  of  such  totems,  as  distinct  from 
clan  totems,  appears  to  have  been  generally  over- 
looked. But  we  may  suppose  that  the  totem  bond 
diminishes  in  strength  in  proportion  to  its  extension: 
that  therefore  the  clan  totem  is  the  primary  tie,  of 
which  the  subphratry  and  phratry  totema  are  succes- 
sively weakened  repetitions. 

,0  Turner,  Samoa,  p.  78  a/.  The  child  might  thus  be  transferred 
to  a  clan  which  was  that  neither  of  his  father  nor  of  his  mother. 

"  Pint  Rep.,  64  ;  Third  Rep.,  219 ;  Amer.  Satumtut.  xvlil.  Hi- 

»«  Oauwhet,  Migration  Leoend  of  the  Creek  Indian*,  |M ;  Bourte. 
Snake  Dance,  229 ;  Aead.,  27th  Sept.,  1884,  p.  203. 

"  Rev.  J.  Owen  Dorsey  In  American  Snturalist,  xvlll.  p.  US. 

>«  Adair,  ffisf.  Amer.  fnd.,  1«3  *q. ;  Morgan.  A.  S.,  83  tq. :  Brio- 
ton,  The  Lenape  and  their  UoaiL:  64  ;  Id..  MyUvnf  the  Snc  Wrid, 
H7  n. :  A  HtxlRson,  l/ettert  from  North  America,  1.  p.  258 :  Dalwc. 
Kth.  a/  Rena.,  56 :  ej.  Robertson  Smith,  Kinthip  and  Marriage  is 
Early  Arabia,  315  tq. 

>*  Holmberc.  op.  rii  324.      »•  K  reuse.  Pie  TtinkU  Mianer.  23. 

"  A«amoiiKihe(')iU-kasaws,Thlinketa,and  Moherani 
Ira,  and  the  Turra,  Ngarego,  nnd  Tbeddora  tribes  In 
The  subphratries  of  the  Kiabara  also  bear  animal  ni""* 

"'Fison  and  Howitt.  38  so.,  40. 

'»  Ktson  and  Howitt.  p.  41.  The  totems  of  the  phratries  and 
subphratries  are  riven  hy  different  authorities,  who  write  the 
native  names  of  the  subphratries  differently.  But  they  seem  io 
be  speaking  of  the  same  tribe  ;  at  least  Mr.  Fii 
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In  these  totems  superposed  on  totems  may  perhaps 
be  discerned  a  rudimentary  classification 


of  natural  objects  under  heads  which  bear 
■  certain  resemblance  to  genera,  species,  etc  This 
clarification  is  by  some  Australian  tribes  extended  so 
as  to  include  the  whole  of  nature.  Thus  the  Port 
Mackay  tribe  in  Queensland  (see  above)  divides  all 
nature  between  the  phratries  ;  the  wind  belongs  to 
one  phratry  and  the  rain  to  another;  the  sun  is 
Watara  and  the  moon  is  Yungaru ;  the  stars,  trees, 
and  plants  are  also  divided  between  the  phratries.' 
As  the  totem  of  Wutaru  is  kangaroo  and  ot  Yungaru 
alligator,  this  is  equivalent  to  making  the  sun  a  kan- 
nroo  and  the  moon  an  alligator. 

The  Monnt  Oambier  tribe  in  South  Australia  is  divided 
into  two  phratries  (Kumi  and  Kroki),  which  again  are  sub- 
divided into  totem  clans.  Everything  in  nature  belongs  to 
t  totem  clan,  thus:* 


Ftintriev 


Totem 


Kami. 


Kroki. 


Including 


Miil«—  Fish-Hawk.  Smoke,  honeysuckle. trees,  etc. 

|  Dog*,  blacfcwood  trees,  Are, 


Wa— Crow. 

WUa-Black  Cock 
atoo. 

Kara  to— A  harmless 


Werio-Tea-Tree. 

edible 


3.  Karsal-  Black 
c restless  Cockatoo. 


tntng, 


rost  (fern.) 
( Rain,   thunder,  llgh 
I    winter,  bail,  clouds. 

Stars,  moon,  etc. 

/  Fish,  stringy-bark 

1 seals,  eel?,  ute. 
Dncks,  waUabies,  owls,  cray 
fish,  etc. 
Bustards,  quails,  dolvicb  (a 
small  kangaroo). 
( Kangaroo,  she-oak  trees, 
-  summer,  sun,  autumn 
(    (fern.),  wind  (fern.). 


With  reference  to  this  classification  Mr.  D.  8.  Stewart, 
the  snthority  for  it,  says,  "  I  have  tried  in  vain  to  find 
v<me  reason  for  the  arrangement.  I  asked,  '  To  what  divi- 
non  does  a  bollock  belong?'  After  a  pause  came  the  an- 
swer, '  It  eats  grass :  it  is  Boortwerio.'  I  then  said, '  a  cray- 
fish does  not  eat  grass ;  why  is  it  Boortwerio  ? '  Then  came 
the  standing  reason  for  all  puzzling  questions :  "That  is 
what  our  fathers  said  it  was.' M*  The  natural  objects  thus 
classed  under  and  sharing  the  respect  due  to  the  totem 
may  be  conveniently  called,  as  Mr.  Howitt  proposes,4  sub- 
Again,  the  Wotjoballuk  tribe  in  northwestern 
of  subtotems,  thus  f 


Phratries. 

Totem  Clans. 

Subtotems. 

t 

Krokitch. 

» 

G*match.< 

t  Hot  Wind. 

2.  White  c restless  Cock- 

atoo. 

3.  Belonging  to  the  Sun. 

4.  Deaf  Adder. 

5.  Black  Cockatoo. 

6.  Pelican. 

Each  totem  has  subordinate 
to  it  a  number  of  objects, 
animal  or  vegetable,  e.g., 
kangaroo,  red  gum-tree, 
etc. 

Do. 

Of  the  subtotems  in  this  tribe  Mr.  Howitt  says,  "They 
appear  to  me  to  be  totems  in  a  state  of  development.  Hot 
wind  has  at  least  five  of  them,  white  cockatoo  has  soven- 
I'-eu.  and  so  on  for  the  others.  That  these  subtotems  are 
now  in  process  of  gaining  a  sort  of  independence  maybe 
»huwn  by  the  followiug  instance  :  a  man  who  is  Krokitch- 
Wartwnt  (hot  wind)  claimed  to  own  all  the  five  subtotems 
of  hot  wind  (three  snakes  and  two  birds),  yet  of  these  there 
was  one  which  he  specially  claimed  as  'belonging'  to  him, 
namely,  Moiwuk  (carpet-snake).  Thus  his  totem,  hot  wind, 
•ferns  to  have  been  in  process  of  subdivision  into  minor 
tohrus,  and  this  man's  division  might  have  become  hot 
wind  carpet-snake  had  not  civilization  rudely  stopped  the 
yr'xxss  by  almost  extinguishing  the  tribe." 

Geographical '  Diffusion  of  Totemism. — In  Australia 
ttflb. .     .  totemism  is  almost  universal.6   In  North 
totemism0   America  it  mav  be  roughly  said  to  prevail, 
or  have  prevailed,  among  all  the  tribes  oast 
of  the  Rocky  Mouutains,7  and  among  all  the  Indian 

^Bromjh  Smyth.  91 ;  Fison  and  Howitt,  168;  ef.J.  A.  I.,  xiii. 

1  Fison  and  Howitt,  lot.  eil.  *  Fison  and  Howitt,  169 

*  In  Smithton.  Rep.  for  1883,  p.  SIR.       •  Ibid. 
Perhaps  the  only  known  exceptions  are  the  Kumal  in  eastern 
ami  the  Gourndltchmora  In  western  Victoria.  For  tlie  latter  see 
FUon  and  Howitt.  p.  275. 

o/  the  Crttk  Indian,,  163;  H.  Hale, 


(hut  not  the  Eskimo)  tribes  on  the  northwest  coast  as 
far  south  as  the  United  States  frontier.  On  the  other 
hand,  highly  competent  authorities  have  failed  to  find 
it  among  the  tribes  of  western  Washington,  north- 
western Oregon,  and  California.'  In  Panama  it  ex- 
ists apparently  among  the  Guaymies :  each  tribe, 
family,  and  individual  has  a  guardian  animal,  the 
most  prevalent  being  a  kind  of  parrot.*  In  South 
America  totemism  is  found  among  the  Goajiros  on  the 
borders  of  Columbia  and  Venezuela,10  the  Arawaks  in 
Guiana,"  the  Bosch  negroes  also  in  Guiana,"  and  the 
Patagonians.1*  Finding  it  at  such  distant  points  of 
the  continent,  we  should  expect  it  to  be  widely  preva- 
lent; but,  with  our  meagre  knowledge  of  the  South 
American  Indians,  this  is  merely  conjecture.  The 
aborigines  of  Peru  and  the  Salivas  on  the  Orinoco 
believed  in  the  descent  of  their  tribes  from  animals, 
plants,  and  natural  objects,  such  as  the  sun  and 
earth  ;u  but  this,  though  a  presumption,  is  not  a  proof 
of  totemism. 

In  Africa  totemism  prevails  in  Senegambia,  among 
the  Bakalai  on  the  equator,  on  the  Gold  Coast  and  in 
Ashantee,  and  among  the  Damaras  and  Bechuanas  in 
southern  Africa,1*  There  are  traces  of  totemism  else- 
where in  Africa.  In  eastem  Africa  the  Gallas  are 
divided  into  two  exogamous  sections,  and  have  certain 
forbidden  foods."  In  Abyssinia  certain  districts  or 
families  will  not  eat  of  certain  animals  or  parts  of  ani- 
mals." The  territory  of  the  Hovas  in  Madagascar  is 
divided  and  subdivided  into  districts,  the  names  of 
the  subdivisions  referring  "  rather  to  clans  and  divi- 
sions of  people  than  to  place. "  One  of  these  names 
is  "the  powerful  bird,"  i.e.,  cither  the  eagle  or  the 
vulture.  The  same  clan  is  found  occupying  separate 
districts.'*  One  Madagascar  tribe  regard  a  species  of 
lemur  as  "an  embodiment  of  the  spirit  of  their  ances- 
tors, and  therefore  they  look  with  horror  upon  killing 
them."  Other  Malagasy  tribes  and  families  refrain 
from  eating  pigs  and  goats  ;  others  will  not  eat  certain 
vegetables  nor  even  allow  them  to  be  carried  into  their 
housea1*  The  only  occasion  when  the  Sakalava  tribe 
in  Madagascar  kill  a  bull  is  at  the  circumcision  of  a 
child,  who  is  placed  on  the  bull's  back  during  the  cus- 
tom ary  i  n  vocation .  ** 

In  Bengal,  as  we  have  seen,  there  are  numerous 
totem  tribes  among  the  non-Aryan  races.  In  Siberia 
the  Yakuts  are  divided  into  totem  clans;  the  clans- 
men will  not  kill  their  totems  (the  swan,  goose,  raven, 
etc)  and  the  clans  are  exogamous.**  The  Altaians, 
also  in  Siberia,  are  divided  into  twenty-four  clans, 
which,  though  interfused  with  each  other,  retain 
strongly  the  clan  feeling ;  the  clans  are  exogamous ; 
each  has  its  own  patron  divinity  and  religious  ceremo- 
nies ;  and  the  only  two  names  of  clans  of  these  and 
kindred  tribes  of  which  the  meanings  are  given  are 
names  of  animals**    Totemism  exists  among  the 

»  George  ^ibbs  In  (Ywirrio.  to  If.  American  Ethnoi,  L  184;  8. 
Powers.  Tribe*  of  <hlif.,f>. 

•  A.  Plnart  in  Revue  (T  Ethnographic,  vl.  p.  36. 

10  Simons  in  Pror.  R.  Omp.  Soe..  Dec,  1885  t 

M  Brett.  Ind.  Tribe*  of  Guiana,  98;  ~ 
dian*  of  Guiana,  175  $q. 

**  Creveaux,  Voyage*  dnn*  rAmtriqve  du  Sud,  p.  59. 

»  Falkner.  Deter,  of  Patagonia,  114. 

»«  C.arcilasso  de  la' Vega.  Royal  Oommentarir*  of  the  Into*,  pt.  i. 
bk.  i.  chs.  9,  10. 11.  is  .  Gsimllla.  IM.  de  rOrtnoque,  i.  175  to. 

»  Reive  <f  Ethnologic,  ill.  396  »q.,  v.  81 ;  A.  B.  Ellis,  The  Tthi- 
Waking  Peo)Je  of  the  Gold  Cbatt,  p.  204  fa. ;  Bowdich.  Mission  to 
Athnntee,ed.  1873,  p.  216;  Du  Challlu,  Equal.  Afr.,  308  mj. ;  Id., 
Journey  to  Ashangn  Land,  427,  429;  C  J.  Anderson,  Lake  Xgumi, 
221  sq. ;  Livingstone.  Travel*  in  S.  Africa.  13  ;  Coaalis,  The  liatuto*, 
211  :  J.  Mackenzie,  Ten  YearsSorth  of  the  Orange  River,  393  ;  J.  A.  I., 
xvi.  83  mi. 

»•  Charles  New,  UJe,  Wandering*.       in  Eastern  Africa.  272,  274. 

»  Mansfield  Parkyns,  IAfc  in  Abyssinia,  293;  TV.  Ethnol.  Soe., 
new  series,  vl.  29.'. 

»  Kills.  Hist.  <}f  Madagascar,  1.  87. 

H  Folklore  Record,  11  22,  30.  »  Ibid.,  Iv.  45. 

"  Btrahlenberg,  lieseription  of  the  Forth  and  Eastern  Part*  qf 
Euroue  nud  Aria,  London.  1738,  p.  383. 

■  MIddendorf,  Sfber.  Reite,  p.  ,2.  quoted  by  Lubbock, 
Civilisation,  p.  135.  The  present  writer  has  b 
the  raisfaire  of_Middendorf  referred  ,0^g 

Si  be  ria,  aredl  vided  in  to^ogamoxls  clans,'  and^hcy  reveren^°the 


i*   <.i.i»it/iu|/,iii,   »it  y.  OU. 

.  Grog.  Soe.,  Dec,  1885  pp.  786,  796. 
of  Guiana,  98;  Im  Thurn,  Among  the  In* 
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mountaineers  of  Formosa,1  and  there  are  traces  of  it 
in  China.'  In  Polynesia  it  existed,  as  we  have  seen, 
in  Samoa.  In  Melanesia  it  appears  in  Fiji,*  the  New 
Hebrides/  and  the  Solomon  Islands.*  Amongst  the 
Dyaks  there  are  traces  of  toteuiism  in  the  prohibition 
of  the  flesh  of  certain  animals  to  certain  tribes,  respect 
for  certain  plants,  etc*  It  exists  in  the  islands  of 
Ambon,  Uliase,  Leti,  Moa,  Lakur,  Keisar  (Makisar), 
Wetar,  and  the  Aaru  and  Babar  archipelagos. '  In 
the  Philippine  Islands  there  are  traces  of  it  in  the 
reverence  for  certain  animals,  the  belief  that  the  souls 
of  ancestors  dwell  in  trees,  etc.8 

With  regard  to  ancient  nations,  totemism  may  be 
regarded  as  certain  for  the  Egyptians,  and  highly  pro- 
bable for  the  Semites,*  Greeks,  and  Latins.  If  proved 
for  one  Aryan  people,  it  might  be  regarded  as  proved 
for  all  ;  since  totemism  could  scarcely  have  been  de- 
veloped by  any  one  Aryan  branch  after  the  dispersion, 
and  there  is  no  evidence  or  probability  that  it  ever 
was  borrowed.  Prof.  Sayce  finds  totemism  among  the 
ancient  Babylonians,  but  his  evidence  is  not  con- 
clusive. 10 

No  satisfactory  explanation  of  the  origin  of  totem- 
ism has  yet  been  given.  Mr.  Herbert  Spencer  finds 
the  origin  of  totemiBm  in  a  "misinterpretation  of 
nicknames"  ;  savages  first  named  themselves  after 
natural  objects,  and  then,  confusing  these  objects  with 
their  ancestors  of  the  same  names,  reverenced  them  as 
they  already  reverenced  their  ancestors.11  But  this 
view  attributes  to  verbal  misunderstandings  far  more 
influence  than,  in  spite  of  the  so-called  comparative 
mythology,  they  ever  seem  to  have  exercised. 

Literature.  —  Apart  from  the  original  authorities,  the 
literature  on  totemism  is  very  scanty.  The  importance  of 
totemism  for  the  early  history  of  society  was  first  recog- 
nized by  Mr.  J.  F.  M  'Lennan  in  papers  published  in  the  Fort- 
nightly  Review  (Oct.  and  Nov.,  1869,  Feb.,  1870).  The  subject 
baa  since  been  treated  of  by  E.  B.  Tylor,  Early  History  of 
Mankind,  p.  284  to. ;  Sir  John  Lubbock,  Origin  of  Civiliza- 
tion, 260  tq. ;  A.  Lang,  Custom  and  Myth,  p.  260,  etc. ;  Id., 
Myth,  Ritual,  and  Religion,  i.  p.  58  tq.,  etc. ;  E.  Clodd,  Myths  ami 
Dreamt,  p.  Mm. ;  W.  Robertson  Smith,  Kinship  and  Mar- 
riage in  Early  Arabia,  See  also  SACHiriCK,  vol.  zxi.  p.  145. 
For  fuller  details,  see  J.  O.  Froze r,  Totemism  (  Edinburgh, 
1887).  (j.  o.  fb.) 

TOTILA.   See  Justinian  and  Nahses. 

TOTTENHAM,  or  Tottenham  Hioh  Cross,  a 
suburb  of  London,  in  the  county  of  Middlesex,  is 
situated  on  the  old  "Great  Northern"  road,  about 
44  miles  north  from  Shoreditch.  The  cross  at  Tot- 
tenham is  not  a  market-cross,  and  its  origin  is  doubt- 
ful. Towards  the  close  of  the  16th  century  it 
8  is  ted  of  a  column  of  wood,  capped  with  a 
sheet  of  lead.  The  present  cross  of  brick  was  erected 
by  Dean  Wood  about  1600,  and  the  ornamental  work 
of  stucco  was  added  in  1809.  In  the  time  of  Isaak 
Walton  there  stood  over  it  a  shady  arbor  of  wood- 
bine, sweetbrier,  jessamine,  and  myrtle.  Formerly 
Tottenham  was  noted  for  its  "greens,"  in  the  centre 
of  one  of  which  stood  the  famous  old  elm  trees  called 
the  "Seven  Sisters";  these  were  removed  in  1840, 
but  the  name  is  preserved  in  the  Seven  Sisters  Road. 
Bruce  Castle,  occupying  the  site  of  the  old  mansion 
of  the  Brucea,  but  built  probably  by  Sir  William 
Compton  in  the  beginning  of  iho  16th  century,  !b  now 

bear  (Castren,  Vortetungen  fiber  die  AUaitehrn  Volker,  107, 115, 117). 
This,  however,  by  no  mean*  amounts  to  a  proof  of  totemism. 

>  Yerhamtl.  d.  Bert.  Oesell.  Anthnqxingie,  etc.,  IW2,  p.  (62). 

*  Morgan,  A.  >'..  p.  364  tq.  one  of  the  aboriginal  tribes  of  China 
worship*  the  image  of  a  dog  ((iray,  <7hr«j,  li.  306). 

>  William*,  Fiji  and  the  Fijian*,  ed.  I860,  i.  'IVi  tq. 

♦  Turner,  Samoa,  834. 

*  Fiaon  and  Howltt,  p.  87  n. 

*  Low.  SnratoaJc.  26S  tq.,  272-274.  306  j  st.  John,  Life  in  the  Forests 
of  the  Far  East,  i.  186  tq.,  208;  ef.  Wllkcn  in  Ind.  Old*.  June.  1884.  p. 
988  «./  ;  Austand.  16th  June.  Ihki.  p.  470. 

7  Kledel.  Detluik-  en  kror»hart<>>  ratten  tnttchen  Papua  en  StUbet, 
pp.  32.  61.  253,  334.  341.  376  tq.,  414,432. 

•  Blumentritt,  Dee  Ahneneuttu*  und  die  rdigioten  AnteKnuungen 
der  Malnirn  net  I'MlipjiinenArehtpet,  15®  tq. 

•  Sec  W.  R.  Smith,  Kinship  and  Marriage  in  Early  Arabia. 
H.  Sayce,  7Wrfjum of  the  Annrnt  Babytoniant,  p.  279  tq. 


occupied  as  a  private  boarding  school.  The  church 
of  All  Hallows,  Tottenham,  was  given  by  David, 
king  of  Scotland,  probably  when  he  visited  Henry  in 
1 126.  to  the  canons  of  the  church  of  Holy  Trinity, 
London.  It  has  frequently  been  restored  and  altered. 
The  older  parts  are  the  tower,  nave,  and  south  aisle 
of  the  Perpendicular  period  and  the  south  porch  of 
the  16th  century.  There  are  a  large  number  of  monu- 
ments and  brasses.  Tottenham  consists  chiefly  of  an 
irregular  line  of  houses  for  about  two  miles  along  the 
high  road,  with  short  side  streets  at  intervals.  There 
are  a  number  of  almshouses,  including  the  Sanchez 
almshouses,  founded  in  15%  by  Balthazar  Sanchez,  or 
Zanchero,  confectioner  to  Philip  of  Spain ;  Reynard- 
son's  (1685);  Pheasunt's,  or  "The  Pound,"  for  poor 
widows,  originally  founded  by  George  HynningUm 
in  1536,  ana  further  endowed  by  Pheasund  and  Saun- 
ders; and  the  sailmakcrs'  almshouses,  founded  in 
1869  by  the  Drapers'  Company  for  forty-five  inmates. 
The  free  grammar  school  was  enlarged  and  endowed 
in  1686  by  Sarah  dowager  duchess  of  Somerset.  The 
population  of  the  urban  sanitary  district  (area  4642 
acres)  in  1871  was  22,869,  and  in  1881  it  was  46,456. 


In  the  reign  of  the  Confessor  the  manor  of  ' 
was  possessed  by  Earl  Waltheof,  who  in  1070  married 
Judith,  niece  of  the  Conqueror,  and  was  created  in  1078 
earl  of  Northumberland,  Huntingdon,  and  Northampton. 
|  but  joined  the  conspiracy  against  William,  was  betrayed  by 
his  wife,  and  was  beheaded  at  Winchester.  It  was  inherited 
by  hit  daughter  Maud,  who  was  married  first  to  Simon  de 
St.  Lis  and  afterwards  to  David,  son  of  Malcolm  III.,  king 
of  Scotland,  who  was  created  by  Henry  I.  earl  of  Hunting- 
don,  and  received  possession  of  all  the  lands  formerly  held 
by  Earl  Waltheof.  In  1184  the  manor  was  granted  by  Wil- 
liam the  Lion,  king  of  Scotland,  to  his  brother  David,  earl 
of  Angus  and  Oalloway,  the  grant  being  confirmed  in  11» 
by  King  John  of  England,  who  created  him  Earl  of  Hunt- 
ingdon. He  married  Maud,  heiress  of  Hugh,  earl  of 
Chester,  and  his  son  John  inherited  both  earldoms.  The 
sou  married  Helen,  daughter  of  Llewelyn,  Prince  of  Wahs, 
by  whom  he  was  poisoned  in  1237,  dying  without  i*at. 
She  retained  possession  till  1254,  when  the  manor  mu 
divided  between  his  coheirs  Robert  de  lira*,  John  de  Baliol. 
and  Henry  de  Hastings,  each  division  forming  a  distinct 
manor  bearing  the  name  of  its  owner.  In  1429  they  ill 
came  into  the  possession  of  Alderman  Oedeney.  William 
Rcdwell,  the  Arabic  scholar,  was  vicar  of  Tottenham,  and 
published  in  1632  a  Briefe  DtteripHon  of  the  Tort*  »/ 
Tottenham,  in  which  he  printed  for  the  first  time  the  bur- 
lesque poem,  the  "  Turnament  of  Tottenham." 

See  Robinsons  History  of  Tottenham,  1840. 

TOUCAN,  the  Brazilian  name  of  a  bird,ulongfdnc< 
adopted  into  nearly  all  Kuropean  languages  and  ap- 
parently first  given  currency  in  England  (though  not 
then  used  as  an  English  word)  in  1668u  by  Charletr'O 
(  Onnmnsticon,  p.  115);  but  the  bird,  with  its  enor- 
mous beak  and  feather-like  tongue,  was  described  by 
Oviedo  in  his  Sumario  dt  fa  Natural  Hutoria  tie  lot 
Imha*,  first  published  at  Toledo  in  1527  (chap.  42)." 
and,  to  quote  the  translation  of  part  of  the  passage  in 
Willughby's  Ornithology  (p.  129),  "there  is  no  bird 
secures  her  young  ones  better  from  the  M(mkey>, 
which  are  very  noisom  to  the  young  of  most  Birds. 
For  when  she  perceives  the  approach  of  those  Boemie*. 
she  so  settles  her  self  in  her  Nest  as  to  put  her  Billout 
at  the  hole,  and  gives  the  Mtmkeys  such  a  weleoni 
therewith,  that  they  presently  pack  away,  and  glad 
they  scape  so."  Indeed,  so  remarkable  a  bird  most 
have  attracted  the  notice  of  the  earliest  European  in- 
vaders of  America,  the  more  so  since  its  gaudy  plu- 
mage was  used  by  the  natives  in  the  decoration  of  their 
persons  and  weapons.    In  1555  Belon  {Hist  Sat- 

n  Commonly  believed  to  be  so  called  from  its  cry :  but  Pre* 
Skeat  iProe  Philalog.  Soeiety.  15th  Mav,  188.M  adduce!"  evidence  u> 
prove  that  the  Ouaranl  7u«l  U  from  h,  nose,  and  r<t»<7.  booe.  la, 
none  of  bone. 

u  In  1656  the  beak  of  an  "  Aracari  of  Brasil."  which  wu  » 
Toucan  of  some  «>rt.  was  contained  in  the  Mtsrum  Tradrr** 
tianum  (p.  2).  but  the  word  Toucan  does  not  appear  there. 

'«  The  writer  has  only  been  able  to  consult  the  reprint  of  tn» 
rare  work  contained  In  the  BMoteea  •!*  A\  ' 
pp.  473^515),  published  at 
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Ot/*eaux,  p.  184)  gave  a  characteristic  figure  of  its 
beak,  and  in  1558  Thevet  ( Singvlaritez  de  la  France 
Antarctique,  pp.  88-90)  a  somewhat  long  description, 
together  with  a  woodcut  (in  some  respects  inaccurate, 
but  quite  unmistakable)  of  the  whole  bird,  under  the 
name  of"  Toucan."  which  he  was  the  first  to  publish. 
In  1560  <  icmht  (/cones  Avium,  p.  130)  gave  a  far 
better  figure  (though  still  somewhat  incorrect)  from  a 
drawing  received  from  FerreriuH,  and  suggested  that 
from  the  size  of  its  beak  the  bird  should  be  called 
Burhynchus  or  Rampheste*.  This  figure,  with  a  copy 
of  Thevet' 8  and  a  detailed  description,  was  repeated 
in  the  posthumous  edition  (1585)  of  his  larger  work 
<pp.  800,  801).  By  1579  Ambroise  Pare  (  (Euvren,  ed. 
Malgaigne,  iii.  p.  783)  had  dissected  a  Tuucan  that 
belonged  to  Charles  IX.  of  France,  and  nbout  the 
same  time  Le"ry*(  Voyage  fait  en  la  Terre  du  Brail, 
chap.  xiA  whose  chief  object  seems  to  have  been  to 
confute  Thevet,  confirmed  that  writer's  account  of 
this  bird  in  most  respects.  In  1599  Aldrovandus 
(  Omithologiax  i.  pp.  801-803),  always  ready  to  profit 
by  Gesner  s  information,  and  generally  without  ac- 
knowledgment, again  described  and  repeated  the  former 
figures  of  the  bird  ;  but  he  corrupted  his  predecessor's 
Rampheita  (which  was  nearly  right)  into  Ramphattot, 
and  in  this  incorrect  form  the  name,  which  should 
certainly  be  RhumpheUet  or  Rhamphnstat,  was  sub- 
sequently adopted  by  Linnseus  and  has  since  been 
recognized  by  system  atists.  Into  the  rest  of  the  early 
history  of  the  Toucan's  discovery  it  is  needless  to  go.1 
Additional  particulars  were  supplied  by  many  succeed- 
ing writers,  until  in  1834  Goula  completed  his  Mono- 

rph  of  the  family  1  (with  an  anatomical  appendix 
.  hir  R.  Owen),  to  which,  in  1835,  he  added  some 
supplementary  plates ;  and  in  1854  he  finished  a  second 
and  much  improved  edition.  The  latest  systematic 
compendium  on  Toucans  is  Cassin's  "  Study  of  the 
Ratnphastidse,"  in  the  Proceedingt  of  the  Philadelphia 
Academy  [of  Natural  Sciences]  for  1867  (pp.  100-124). 

By  recent  aystomatista  5  genera  and  from  60  to  60  species 
of  the  Family  are  recognised;  but  the  characters  of  the 
•  have  never  been  satisfactorily  defined,  ranch  leas 
numerous  subdivisions  which  it  has  pleased  some 
I  to  invent.   There  can  be  little  donbt  that  the  bird 
I  described  by  the  earliest  author*  above 


ia  the  R.  toeo  of  nearly  all  ornithologists,  and  as 
is  properly  regarded  as  tho  type  of  the  genus  and 
therefore  of  the  Family.  It  ia  one  of  the  largest,  measur- 
ing 2  feet  in  length,  and  has  a  wide  range  throughout 
Guiana  and  a  great  part  of  Brazil.  The  huge  beak,  look- 
ing like  the  great  claw  of  a  lobster,  more  than  8  inches 
long  and  3  high  at  the  base,  is  of  a  deep  orange  color,  with 
a  large  black  oval  spot  near  the  tip.  The  eye,  with  its 
double  iris  of  green  and  yellow,  has  a  broad  blue  orbit,  and 
is  surrounded  by  a  bare  space  of  deep  orange  skiu.  The 
plumage  generally  is  black,  but  the  throat  is  white,  tinged 
with  jrel low  and  commonly  edged  beneath  with  red;  the 
upper  tail-coverts  are  white  and  the  lower  scarlet.  In  other 
species  of  the  genus,  14  to  17  in  number,  the  bill  is  mostly 
particolored — green,  yellow,  rod,  chestnut,  blue,  and  black 
variously  combiniug  so  as  often  to  form  a  ready  diagnosis  ; 
but  some  of  these  tints  are  very  fleeting  and  often  leave 
little  or  no  trace  after  death.  Alternations  of  the  brighter 
colors  are  also  displayed  in  the  feathers  of  the  throat, 
breast,  and  tail-coverts,  so  as  to  be  in  like  manner  charac- 
teristic of  the  species,  and  in  several  the  bare  space  round 
the  eye  is  yellow,  green,  bine,  or  lilac.  The  sexes  are  almost 
alike  in  coloratiun,  and  externally  differ  chiefly  in  size,  the 
males  being  largest.  The  tail  Is  nearly  square  or  moder- 
ately rounded.    In  the  genus  Pteroglonu;  the  "  Aracaris  " 


»  One  point  of  some  Interest  may.  however,  be  noticed.  In  1706 
Plot  {It.  H.  Oxfordshire,  p.  182)  recorded  a  Toucan  found  within 
two  mile*  of  Oxford  in  l«44,  the  body  of  which  was  given  lo  the 
repository  in  the  medical  school  of  that  university,  where,  he 
■aid.  "  it  U  still  to  be  seen."  Already  in  1700  Leigh  In  his  Ijanea- 
*hirt{\  p.  19f>.  Birds,  tab.  1.  Fig.  2)  had  figured  another  which  had 
been  found  dead  on  the  coast  of  that  county  about  two  years 
before.  The  bird  la  easily  kept  in  captivity,  and  no  doubt  from 
early  times  many  were  brought  alive  to  Europe.  Besides  the 
one  dissected  by  Pare,  as  above  mentioned,  Jon.  Faber  In  his 
additions  to  Hernandez's  work  on  the  Natural  History  of  Mexico 
(1661).  figures  (p.  687)  one  seen  and  described  by  Puteus  (Dal 
Kizzn)  at  Fontainebleau. 

»  Of  this  the  brothers  Sturm  In  1841  published  at  Nuremberg  a 
«enaan  version. 

•  [Jean  (1034-1611)  was  the 


*  The  group 
>g  the  beak, 


(pronounced  Arasaari),  the  sexes  more  or  leas  differ  in 
appearance,  and  the  tail  is  graduated.  The  species  are 
smaller  in  size,  and  nearly  all  are  banded  on  the  belly,  which 
is  generally  yellow,  with  black  and  scarlet,  while  except  in 
two  the  throat  of  the  males  at  least  is  black.  One  of  the 
most  remarkable  and  beautiful  is  P.  beauhamaiti,  by  some 
authors  placed  in  a  distinct  genus  and  called  BeauhamaitiuM 
uhicomiu.  In  this  the  feathers  of  the  top  of  the  bead  are 
very  singular,  lookiug  like  glossy  curled  shavings  of  black 
horn  or  whalebone,  the  effect  being  due  to  the  dilatation  of 
the  shaft  and  its  coalescence  with  the  consolidated  barbs. 
Some  of  the  feathers  of  the  straw-colored  throat  and  cheeks 
partake  of  the  same  structure,  but  in  a  less  degree,  while 
the  subterminal  part  of  the  lamina  is  of  a  lustrous  pearly- 
white.'  The  beak  ia  richly  colored,  being  green  and  crim- 
son above  and  lemon  below.  The  upper  plumage  generally 
is  dark  green,  but  the  mantle  and  rump  are  crimson,  aa 
are  a  broad  abdominal  belt,  the  flanks,  and  manyjreacentio 
markings  on  the  otherwise  yellow  ' 
or  genua  Setmodera,  proposed  by  Gould  in  1837  ( Jctmet , 
pt.  1),  contains  some  6  or  7  s] 
which  is  mostly  transversely  striped,  and  tail  i 
in  Pteroglotmu.  Here  the  sexes  alsodiffcr  in  coloration,  the 
males  having  the  head  and  breast  black,  and  the  females 
the  same  parts  chestnut;  but  all  have  a  yellow  nuchal  cres- 
cent (whence  the  name  of  the  group).  The  so-called  Hill- 
Toucans  have  been  separated  as  another  genus,  Andigena, 
and  consist  of  some  6  or  6  species  chiefly  frequenting  tho 
slope  of  tho  Andes  and  reaching  an  elevation  of  10,000 
feet,  though  one,  often  placed  among  them,  but  perhaps 
belonging  rather  to  Pteroglotnu.  the  A.  baiUoni,  remarkable 
for  ita  yellow-orange  head,  neck,  and  lower  parts,  inhabits 
tho  lowlands  of  southern  Brazil.  Another  very  singular 
form  is  A.  laminirottri*,  which  has  affixed  on  either  side  of 
the  maxilla,  near  the  base,  a  quadrangular  ivory-like  plate, 
forming  a  feature  unique  in  this  or  almost  in  any  Family  of 
Birds.  The  group  Aulacorhamphui,  or  "  Groove-bills,"  with 
a  considerable  but  rather  uncertain  i 
tains  the  rest  of  the  Toucans. 

The  monstrous  serrated  bill  that  so  many  Toucans  possess 
was  by  Buffon,  after  his  manner,  accounted  a  grave  defect 
of  Nature,  and  it  must  be  confessed  that  no  one  has  given 
what  seems  to  be  a  satisfactory  explanation  of  ita  precise 
use,  though  on  evolutionary  principles  none  will  now  doubt 
its  fitness  to  the  bird's  requirements.  8olid  as  it  looks,  its 
weight  is  inconsiderable,  and  the  perfect  hinge  by  which 
the  maxilla  is  articulated  adds  to  its  efficiency  as  an  instru- 
ment of  prehension.  Swainson  iCUuiif.  Bird*,  ii.  p.  138) 
imagined  it  merely  "  to  contain  an  infinity  of  nerves,  dis- 
posed like  net-work,  all  of  which  lead  immediately  to  the 
nostrils,"  and  add  to  the  olfactory  faculty.  This  notion 
seems  to  be  borrowed  from  Trail  ( TVaiu.  Linn.  Society,  xi.  p. 
289),  who  admittedly  had  it  from  Waterton,  and  stated  that 
it  was  "  an  admirable  contrivance  of  nature  to  increase  the 
delicacy  of  the  organ  of  smell " ;  but  Sir  B.  Owen's  descrip- 
tion shows  this  view  to  be  groundless,  and  be  attributes 
the  extraordinary  development  of  the  Toucan's  beak  to  the 
need  of  compensating,  by  the  additional  power  of  mastica- 
tion thus  given,  for  the  absence  of  any  of  the  grinding 
structures  that  are  so  characteristic  of  the  intestinal  tract 
of  vegetable-eating  birds — its  digestive  organs  possessing  a 
general  simplicity  of  formation.  The  question  is  one  worth 
deciding,  and  would  not  be  difficult  to  decide  by  those  who 
have  the  opportunity.  The  nostrils  are  placed  so  as  to  be 
in  most  forms  invisible  until  sought,  being  obscured  by  tho 
frontal  feathers  or  the  backward  prolongation  of  the  horny 
sheath  of  the  beak.  The  wings  are  somewhat  feeble,  and 
the  legs  have  the  toes  placed  in  pairs,  two  before  and  two 
behind.  The  tail  is  capable  of  free  vertical  motion,  and 
controlled  by  strong  muscles,  so  that,  at  least  in  the  true 
Toucans,  when  the  bird  is  preparing  to  sleep,  it  is  reverted 
and  lies  almost  flat  on  the  back,  on  which  also  the  huge 
bill  reposes,  pointing  in  the  opposite  direction. 

As  may  be  inferred  from  the  foregoing,  the  Toucans 
are  a  Neotropical  form,  and  by  far  the  greater  number 
inhabit  the  northern  part  of  South  America,  especially 
Guiana  and  the  valley  of  the  Amazons.  Some  three 
species  occur  in  Mexico,  and  several  in  Central  Amer- 
ica. One,  R.  viteUintu,  which  has  its  headquarters  on 
the  mainland,  is  said  to  be  common  in  Trinidad,  but 

•  This  curious  peculiarity  naturally  attracted  the  notice  of  the 
first  discoverer  of  the  species,  Poepplg.  who  briefly  described  It  In 
a  letter  published  in  Frorlep's  Xoturn  (xxxli.  p.  146)  for  December, 
1831. 

*  Readers  of  Mr.  Bates's  AitfiiraUaf  on  the  Hirer  Ama*m*  will 
recollect  the  account  (II.  p.  344)  and  Illustrations  there  given  of 
his  encounter  with  a  flock  of  this  species  of  Toucan.  His  remarks 
on  the  other  species  with  which  he  met  are  also  excellent. 

to  Brazil. — am.  Kn.] 
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are  found  in  the  Antilles  proper.  The  precise 
place  of  the  Family  in  the  heterogeneous  group  n'carice 
cannot  yet  be  determined.  Its  nearest  allies  perhaps 
exist  among  the  Caaitonida •  :  but  none  of  them  are 
believed  to  have  the  long  feather-like  tongue  which  is 
so  characteristic  of  the  Toucans,  and  is,  so  tar  as  known, 
possessed  besides  only  by  the  Momotida  {cf.  Mot- 
mot,  vol.  xvii.  p.  9).  But  of  these  last  there  is  no 
reason  to  deem  the  Toucans  close  relatives,  and,  ac- 
cording to  Swainson  (ut  supra,  p.  141),  who  had  oppor- 
tunities of  observing  both,  the  alleged  resemblance  in 
their  habits  has  no  existence.  Those  of  the  Toucans  in 
confinement  have  been  well  described  by  Broderip 
and  Vigors  (Zool.  Journal,  i.  p.  484;  ii.  p.  478),  and 
indeed  may  be  partially  observed  in  many  zoological 
gardens.  Though  feeding  mainly  on  fruits,  little  seems 
amiss  to  them,  and  they  swallow  grubs,  reptiles,  and 
small  birds  with  avidity.  They  are  said  to  nest  in 
hollow  trees,  and  to  lay  white  eggs.  (a.  n.  ) 

TOUCH  may  be  defined  as  a  sense  of  pressure,  re- 
ferred usually  to  the  surface  of  the  body.  It  is  often 
understood  as  a  sensation  of  contact  as  distinguished 
from  pressure,  but  it  is  evident  that  however  gentle  be 
the  oontact,  a  certain  amount  of  pressure  always  exists 
between  the  sensitive  surface  and  the  body  touched. 
Mere  contact  in  such  circumstances  is  gentle  pressure; 
a  greater  amount  of  force  causes  a  feeling  of  resistance 
or  of  pressure  referred  to  the  skin  ;  a  still  greater 
amount  causes  a  feeling  of  muscular  resistance,  as 
when  a  weight  is  supported  on  the  palm  of  the  hand  ; 
whilst,  finally,  the  pressure  may  be  so  great  as  to  cause 
a  feeling  of  pain.  The  force  may  not  be  exerted  verti- 
cally on  the  sensory  surface,  but  in  the  opposite  direc- 
tion, as  when  a  hair  on  a  sensory  surface  is  pulled  or 
twisted.  Touch  is  therefore  the  sense  by  which  me- 
chanical force  is  appreciated,  and  it  presents  a  strong 
resemblance  to  hearing,  in  which  the  sensation  is  ex- 
cited by  intermittent  pressure  on  the  auditory  organ. 
In  addition  to  feelings  of  contact  or  pressure  referred 
to  the  sensory  surface,  contact  may  give  rise  to  a  sen- 
sation of  temperature,  according  as  the  thing  touched 
feels  hot  or  cold.  These  sensations  of  contact,  pressure, 
or  temperature  are  usually  referred  to  the  skin  or  in- 
tegument covering  the  body,  but  they  are  experienced 
to  a  greater  or  less  extent  when  any  serous  or  mucous 
surface  is  touched.  The  skin  being  the  chief  sensory 
surface  of  touch,  it  is  there  that  the  sense  is  most 
highly  developed,  both  as  to  delicacy  in  detecting  | 
minute  pressures  and  as  to  the  character  of  the  surface 
touched.  Tactile  impressions,  properly  so  called,  are 
absent  from  internal  mucous  surfaces,  as  has  been  I 

£ roved  in  men  having  gastric,  intestinal,  and  urinary 
stulao.    In  these  cases,  touching  the  mucous  surface 
caused  pain,  and  not  a  sensation  of  touch. 

Organs  of  Toiuh.  —  Cimparalirn  Rhrtrh. — The  organs  of 
touch  present  many  vnrietica  of  form,  from  a  simple  filament 
of  sensitive  protoplasm  to  a  highly  complex  end-organ  con- 
nected with  the  commencement  of  a  sensory  nerve-fibre. 
The  bodies  of  tho  lowest  organisms  are  formed  of  contrac- 
tile protoplasm,  and  mechanical  contact  with  any  resisting 
substances  causes  a  change  of  form.  Here  is  the  simplest 
kind  of  touch— a  response  on  tho  part  of  any  portion  of  the 
surface  of  the  body  to  a  mec  hanical  stimulus.  The  pseudo- 
podia  of  the  Rhixopoda  are  also  organs  of  touch,  and  prob- 
ably tho  cilia,  the  flagcllaj,  and  the  short  rod  like  bodies 
seen  on  many  Infusoria  belong  to  the  same  class  of  sensory 
organs.  Among  tho  Cadentrra  I  hydroid  polyps,  tubularians, 
Hydromedusie,  ifedusx,  Antkosoa  or  sea-anemones)  tentacles 
are  found,  usually  arranged  in  circles  around  tho  mouth  or 
on  portions  of  tho  body  engaged  i-i  locomotion,  as  on  the 
margins  of  tho  umbrella  of  Mtdiuue.  These  have  a  large 
amount  of  sensibility,  and  serve  as  organs  of  touch.  In 
some  also  there  are  stiffbairs  on  the  tentacles  and  around 
tho  mouth,  more  differentiated  tactile  organs.  The  I'mnrt 
show  organs  of  touch  in  the  form  of  modified  cells  of  the 
integument,  connected  with  sensory  nerves.  These  cells 
often  assume  the  form  of  stiff  rods  projected  from  the  sur- 
face (tactile  k.  t»  i  Such  are  often  found  over  the  whole 
body  of  Turbeilaria  and  Semerlina,  on  the  tentacle*  of 
on  the  head  segment  of  Lumbricidx,  and  on  the 

In  the  latter  group 


Fig.  1.— Nerve-ending  with  tac- 
tile rods,  from  the  proboscis 
of  a  fly  (thuca),  a,  nerve  g,  | 
glionlc  swelling  ;  *.  tactile  rt 
e,  fine  hairs  of  cuticle  (Uydig). 


of  animals  tactile  organs  are  also  found  in  ring-like  ar- 
rangements, called  cirrhi,  on  the  foot-stumps  or  para- 
podia.  In  some  Hirudinta  (leeches)  complicated  tactile 
rods  are  embedded  in  cap-shaped  organs  scattered  over 
the  body.  Large  prominences  of  the  cuticle,  called  tactile 
papillae,  are  also  found  in  many  of  the  Vermes  near  •.In- 
oral  and  genital  orifices.  The  Echinodermaia  have  ilao 
special  parts  devoted  to  toacb,  and  these  show  their  high- 
est differentiation  in  the  tentacles  of  the  Holotkmmdt 
Arthropoda  show  tactile  organs  in  the  form  usually  af  rod- 
like  bodies  projecting  from  the  surface  of  the  appends** 

nerves  passing  to  ganglionic 
cells.  In  fruitseea  such 
organs  are  found  on  the 
antennas  and  other  ap- 
pendages, and  on  the  an- 
tenna- in  Myriapoda  and 
Inseeta.  In  the  latter 
they  are  also  found  on 
the  tarsal  joints  of  the 
feet.  The  appears  nee 
of  these  rod  like  bodies 
is  seen  in  Fig.  1. 

Ciliated  tentarnlar  pro- 
cesses exist  in  the  larva 
of  Bradtiopoda  which  are 
probably  touch  organ*, 
but  there  are  no  definite 
organs  of  this  kind  in  the 
adult  form.  The . 
have  the  sense  of  i 
widely  diffused.  All  the 
soft  parts  of  the  body  are 
capable  of  feeling  when 
touched,  and  in  various 
situations  there  are  fine 
hair- like  prolongations 
from  cells.  These  are 
supplied  with  nerves  and 
are  touch  organs.  Sick 
are  found  on  the  edge  of 
the  mantle  in  Luauft- 
branehiata  where  they  may  be  in  rows :  they  also  exist  on  ths 
siphons,  and  "  they  serve  to  watch  over  the  particles  that 
get  into  the  mantle  cavity  with  the  water"  (Gegenbaor . 
Processes  of  a  tactile  kind  are  also  found  on  the  epipodiom, 
the  edge  of  the  mantle,  and  tbecepbalir  tentacles  iu  many 
Gasteropoda,  and  on  the  dorsal  tufts  of  the  SudibranckutU. 
Here  and  there  also  there  are  enlargements  of  the  integu- 
ment covered  with  cilia  and  supplied  by  a  nerve  wbkA 
have  been  regarded  as  toue.h  organs,  but  are  by  some 
supposed  to  be  connected  with  smell  (see  Smell).  Hie 
/'•.•piw«|,t  have  cells  with  long  filamentous  processes  in 
the  integument,  which  are  probably  tactile  in  frac- 
tion. 

In  the  groat  majority  of  fishes  touch  is  limited  to  the  lips, 
to  parts  of  the  fins,  and  to  special  organs  called  barbels.  In 
the  CjfpriHoid*  there  is  a  fold  of  skin  bordering  the  mouth 
which  is  highly  tactile.  The  lip  of  the  sturgeon  is  covered 
with  numerous  papillte  ;  the  sucking  lip  of  the  lamprey  is 
papillose  and  highly  sensitive.  The  fins  arc  in  many  fishes 
modified  to  serve  as  organs  of  touch.  Thus  the  gurnards 
(  Triglidst)  have  three  soft  flexible  rays  detached  from  the 
fin,  and  "the  filiform  radial  appendages  of  the iVyansi*>, 
the  prolonged  ventral  fius  of  Osphromenus,  Trichoyatlrr.mi 
other  Labyrinthibranchs,  and  of  the  Ophidiidst,"  arc  ex- 
amples of  this  class  of  organs  (Owen).  The  barbels  are  loot 
slender  processes  of  skin,  either  single  or  in  pairs,  found  in 
tho  Siluridn,  loaches,  barbels,  cods,  sturgeons,  and  in 
the  parasitic  Myrinidr.  The  nerves  for  the  barbels  com? 
from  the  fifth  pair  of  cranial  nerves.  "  A  cod,  olind  ll 
absence  or  destruction  of  both  eyeballs,  lias  been  captured 
in  good  condition,  and  it  may  be  supposed  to  have  fonnd  it* 
food  by  exploring  with  the  symphysis!  barbule,  as  well  a* 
by  tho  sense  of  smell  "  (Owen).  Bodies  s 
to  the  Pacinian  corpuscles  (to  be  afterwards  described : 
discovered  by  Savi  in  1844  in  the  torpedo ;  they  are  ar- 
ranged in  linear  series  on  the  anterior  part  of  the  month 
and  nostrils,  and  over  the  fore  part  of  the  electrical  organs 
Each  is  composed  of  two  capsules,  one  connected  with  the 
other,  and  containing  a  granular  substance  in  which  the 
nerve  end  is  embedded.  Peculiar  mucous  glands  are  also 
found  outside  the  electrical  organs  of  the  torpedo  which 
are  believed  to  minister  to  touch.  Similar  organs  exist  in 
sharks,  and  John  Hunter  dissected  the  snout  of  the  spotted 
dog-fish  {SeyUium)  "  to  show  the  manner  of  the  nerves  rami- 
fying, as  also  their  apparent  termination  in  this  part,  ears 
ultimate  nerve  appearing  to  terminate  in  tbe  bottom  of  a 
tube  or  duct,  the  sides  of  which  secrete  and  convey  a  takk 
to  the  skin." 
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/band  in  the  sides  and  under  part  of  the  head  and  on  the 
fore  part  of  the  trunk. 

The  AmpkMa  and  Reptiiia  do  not  show  any  special  organs 
of  touch.  The  lips  of  tadpoles  have  tactile  papillte.  Some 
snakes  have  a  pair  of  tentacles  on  the  snout,  but  the  tongue 
18  probably  the  chief  organ  of  touch  in  most  serpen ta  and 
iiiards.  All  reptiles  possessing  climbing  powers  have  the 
scrae  of  touch  highly  developed  in  the  feet. 

Birds  have  epithelial  papilla;  on  the  soles  of  the  toes  that 
m  no  doubt  tactile.  These  are  of  great  length  in  the 
capercailzie  ( Tetrax  urogaUuM),  "  enabling  it  to  grasp  with 
more  security  the  frosted  branches  of  the  Norwegian  pine 
trees"  i Owen).  It  has  been  suggested  that  the  delicate 
"papillose"  digits  of  the  smaller  birds  assist  them  in  nest- 
koiiding  by  having  the  sense  of  touch  highly  developed. 
Around  the  root  of  the  bill  in  many  birds  there  are  special 
Urtile  organ*,  assisting  the  bird  to  use  it  as  a  kind  of  sen- 
sitive probe  for  the  detection  in  aoft  ground  of  the  worms, 
frubs,  and  slugs  that  constitute  its  food.  Special  bodies  of 
this  kind  have  been  detected  in  the  beak  and  tongue  of  the 
dock  and  goose,  called  the  tactile  corpuscles  of  Merkel,  or 
of  Orandry  (Fig.  2).   Similar  bodies  have 


in  the  epidermis  of  man  and  mammals,  in  the 
sheath  of  tactile  hairs  or  feelers.  They  consist 
of  small  bodies  composed  of  a  capsule  enclosing  two  or 
more  flattened  nucleated  cells,  piled  In  a  row.  Each  cor- 
puscle is  separated  from  the  others  by  a  transparent  pro- 
toplasmic disk.  Nerve  fibres  terminate  either  in  the  cells 
Merkel)  or  in  the  protoplasmic  inter- 
cellular matter  ( Banvier,  Hesse,  Izqui- 
«rao).  Another  form  of  end-organ  has 
keen  described  by  Herbst  as  existing  in 
the  mucous  membrane  of  the  duck's 
tongue.  These  corpuscles  of  Herbst  arc 
iike  small  l*acinian  corpuscles  with 
thin  and  very  close  lamel lie.  Develop- 
ments of  integument  devoid  <>f  feathers, 
such  as  the  "  wattles  "  of  the  cock,  the 
"caruncles"  of  the  vulture  and  tur- 
ner, are  not  tactile  in  their  function. 

In  the  great  majority  of  Mammalia 
the  general  surface  of  the  skin  shows 
sensitiveness,  and  this  is  developed  to 
s  high  degree  on  certain  parts,  such 
«  the  lips,  the  end  of  a  teat,  and  the  Pro.  s.— Tactile 
rtnerative  organs.  Where  touch  is 
highly  developed,  the  skin,  more 
specially  the  epidermis,  is  thin  and  devoid  of  hair.  In 
the  Monkeys  tactile  papilla  are  found  In  the  skin  of  the 
fingers  and  palms,  and  in  the 
■kin  of  the  prehensile  tails  of 
various  species  (AleUn  Such 
papilla  also  abound  in  the 
naked  skin  of  the  nose  or 
wont,  as  in  the  shrew,  mole, 
pig.  tapir,  and  elephant.  In 
the  OmUhorhr/urhn*  the  skin 
covering  the  mandibles  is  tac- 
tile >(>wen).  In  many  animals 
certain  hairs  acquire  great  size, 
length,  and  stiffness.  These 
constitute  the  vibrissas,  or 
whiskers.  Each  large  hair 
rrows  from  a  firm  capsule 
wok  deep  in  the  true  skin, 
and  the  hair  bulb  is  supplied 
with  sensory  nerve  filaments. 
In  the  walrus  the  capsule  is 
ortilaginoua  in  texture.  The 
marine  Carnivora  have  strong 
vibrisMe  which  "  act  as  a  staff, 
in  a  way  analogous  to  that 
neld  and  applied  by  the  hand 

m  »  blind  man  "  (Owen).   Each  species  has  hairs  of  this 


Flo.  4.— Tactile  Corpuscles 
from  clitoris  of  rabbit  n. 


'  whiskers  of  the  night-prowling  felines,  and  in  the  aye-aye, 

a  monkey  having  nocturnal  habits.  In  the  Vnmdata  the 
hoofs  need  no  delicacy  of  touch  as  regards  the  discrimina- 
tion of  minute  points.  Such  animals,  however,  have  broad, 
massive  sensations  of  touch,  enabling  them  to  appreciate 
the  firmness  of  the  soil  on  which  they  tread,  and  under  the 
hoof  we  find  highly  vascular  and  sensitive  lamella;  or 
papilla;,  contributing  no  doubt,  not  only  to  the  growth  of 
the  hoof,  but  also  to  its  sensitiveness.  The  Celaeea  have 
numerous  papilla)  in  the  skiu,  regarding  which  John 
Hunter  remarks:  "These  villi  are  soft  and  pliable;  they 
float  in  water;  and  each  is  longer  or  shorter  according  to 
the  size  of  the  animal.  In  the  spermaceti  whale  they  are 
about  a  quarter  of  an  inch  long;  in  the  grampus,  bottle- 
nose,  much  shorter;  in  all  they  arc  extremely  vascular; 
they  are  sheathed  in  corresponding  hollows  of  the  epidenn." 
In  some  whales  the  skin  is  thrown  into  numerous  longi- 
tudinal plaits  on  the  under  and  fore  part  of  the  body 
(BaUcnoptera).  Prof.  Owen  remarks  regarding  these:  "It 
is  peculiar  to  the  swifter  swimming  whales  that  pursue 
mackerel  and  herring,  and  may  serve  to  warn  them  of 
shoals,  by  appreciation  of  an  impulse  of  the  water  rebound- 
ing therefrom,  and  so  conveying  a  sense  of  the  propinquity 
of  sunken  rocks  or  sand  banks.  Sensitiveness  to  the  move- 
ments of  the  ambient  ocean  is  indicated  by  certain  observed 
phenomena.  The  whale-fishers  aver  that  when  a  straggler 
is  attacked  its  fellows  will  bear  down  from  some  miles'  dis- 
tance, as  if  to  its  assistance  ;  and  It  may  be  that  they  are 
attracted  by  perception  of  the  vibration  of  the  water  caused 
by  the  struggles  of  the  harpooned  whale  or  cachalot" 
(Owen's  Comparative  Anatomy,  vol.  iii.  p.  189).  Bats  have 
the  sense  of  touch  strongly  developed  in  the  wings  and  ex- 
ternal ears,  and  in  some  species  in  the  flaps  of  skin  found 
near  the  nose.  These  "nose-leaves"  and  expanded  ears 
frequently  show  vibratile  movements,  like  the  antennas 
of  insects,  enabling  the  animal  to  detect  slight  atmospheric 
impulses.  In  the  vampires  (Detmodi)  and  fruit-eating  bats 
I  Pteropi)  the  auricular  and  nasal  appendages  are  small ; 
"such  sensitive  tactile  guides  or  waraers  in  flight  are  only 
needed  in  the  bats  of  active  food,  which  must  follow  in  swift 
evolutions,  like  the  swallows,  but  in  gloom,  the  volatile 
insects  that  people  the  summer  air  at  dawn  or  dusk " 
(Owen).  There  is  little  doubt  that  many  special  forms  of 
tactile  organs  will  be  found  in  animals  using  the  nose  or 
feet  for  burrowing.  A  peculiar  end-organ  has  been  found 
in  the  nose  of  the  mole,  while  there  are  "end-rapsules"  in 
the  tongue  of  the  elephant  and  "  nerve  rings  "  in  the  ears 
of  the  mouse. 

End' Organ*  of  Touch  m  Man. — In  man  three  spe- 
cial forms  of  tactile  end-organs  have  been  described, 
and  can  be  readily  demonstrated. 

(1)  The  End-Bulb*  of  Kraute.— These  are  oval  or 
rounded  bodies,  from  j4B  to  of  an  inch  long. 
Each  consists  of  a  delicate  capsule,  composed  of 
nucleated  connective  tissue  enclosing  numerous  minute 
cells.  On  tracing  the  nerve  fibre,  it  is  found  that  the 
nerve  sheath  is  continuous  with  the  capsule,  whilst 
the  axis  cylinder  of  the  nerve  divides  into  branches 
which  lose  themselves  among  the  cells.  Waldeyer 
and  Longworth  state  that  the  nerve  fibrils  terminate 
in  the  cella,  thus  making  these  bodies  similar  to  the 


kind  developed  on  the  eyebrows,  lips,  or  cheeks,  to  suit  a 
particular  mode  of  existence,  as,  for  example,  the  long  fins 


Fia.  5.— Knd-Bulb  from  human  conjunctiva,  a,  nucleated  cap- 
sule ;  6.  core ;  e,  entering  nerve  fibre  terminating  in  the  core  atd. 

cells  described  by  Merkel  (ut  supra).  See  Fig.  5. 
These  bodies  are  found  in  the  deeper  layers  of  the  con- 
junctiva, margins  of  the  lips,  nasal  I 
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epiglottis,  fungiform  and  circumvallate  papilla*  of  the 
tongue,  glans  penis  and  clitoris,  mucous  membrane 
of  the  rectum  of  man,  and  they  have  also  been  found 
on  the  under  surface  of  the  "  toes  of  the  guinea-pig, 
ear  and  body  of  the  mouse,  and  in 
the  wing  of  the  bat"  (Landoisand 
Stirling).  In  the  genital  organs 
aggregations  of  end-bulbs  occur, 
known  as  the  "genital  corpuscles 
of  Krause"  (Fig.  4).  In  the  syn- 
ovial membrane  of  the  joints  of 
the  fingers  there  are  larger  end- 
bulbs,  each  connected  with  three 
or  four  nerve-filaments. 

(2)  The  Touch  Corpmcle*  of 
Wagner  and  Mtusner. — These  are 
oval  bodies,  about  jj0  of  an  inch 
long  by  v1b  of  an  inch  in  breadth. 
Each  consists  of  a  series  of  layers 
of  connective  tissue  arranged  trans- 
versely, and  containing  in  the 
centre  granular  matter  with  nuclei  J^teJSffg 

ig.  7).  One.  two,  or  three  nerve  calf.  »,  nerve, 
fibres  pass  to  the  lower  end  of  the 
corpuscle,  wind  transversely  around  it,  lose  the  white 
substance  of  Schwann,  penetrate  into  the  corpus- 
cle, where  the  axis  cylinders,  dividing,  end  in  some 
unknown.  The  corpuscles  do  not  contain  any  Boft 
core,  but  are  apparently  built  up  of  irregular  septse 
of  connective  tissue,  in  the  meshes  of  which  the 
nerve  fibrils  end  in  expansions  similar  to  Merkel's 
ccIIb.  Dr.  Thin  describes  simple  and  compound  cor- 
puscles according  to  the  number  of  nerve  fibres  enter- 
ing them.   These  bodies  are  found  abundantly  in  the 


Flo.  7.— Vertical  Section  or  (he  Skin  of  the  palm  of  the  hand, 
a,  bloodvessel ;  6,  papilla  of  the  cutis  vera ;  r,  papillary ;  d.  nerve- 
fibre  pawing  to  a  touch-corpuscle :  e,  Wagner'*  touch-corpuscle; 
/,  nerve  fibre,  divided  transversely  :  g,  cells  of  the  MalpiBhian 
layer  of  the  skin.  (Krotn  LandoU  and  Stirling,  after  Bicaladvcki.) 


palm  of  the  hand  and  sole  of  the  foot,  where  there 
may  be  as  many  as  21  to  every  square  millimetre  (1 
mm.  =  A  inch).  They  arc  not  no  numerous  on  the 
back  of  the  hand  or  foot,  mamma,  lips,  and  tip  of  the 
tongue,  and  they  are  rare  in  the  genital  organs. 
"  Kollmunn  describes  three  special  tactile  areas  in  the 
hand:  (I)  the  tips  of  the  fingers,  with  24  touch  cor- 
puscles in  a  length  of  10  mm. ;  (2)  the  three  eminences 
lying  on  the  palm  behind  the  slits  between  the  fingers, 
with  5.4 — 2.7  touch  corpuscles  in  the  same  length  ; 
and  (3)  the  ball  of  the  thumb  and  little  finger,  with 
3. 1-3.5  touch  corpuscles.  The  first  two  areas  also  con- 
tain many  of  the  corpuscles  of  Vater  or  Pacini,  whilst  in 
the  latter  these  corpuscles  are  fewer  and  scattered.  In 
the  other  parts  of  the  hand  the  nervous  end-organs 
are  much  less  developed. ' '    ( Landois  and  Stirling. ) 

(3)  The  Corniucla  of  Vater  or  Flicini. — These,  first 
described  by  Vater  so  long  ago  as  1741,  are  small  oval 
bodies,  quite  visible  to  the  naked  eye,  from  rV  to 


of  an  inch  long  and  ^  to  A  of  an  inch  in  breadth, 
attached  to  the  nerves  of  the  hands  and  feet  They 

can  be  readily  demonstrated 
in  the  mesentery  of  the 
cat  (Fig.  8).  Each  cor- 
puscle consists  of  40  to  50 
lamellie  or  coats,  like  the 
folds  of  an  onion,  thinner 
and  closer  together  on  ap- 
proaching the  centre.  Each 
lamella  is  formed  of  an 
elastic  material  mixed  with 
delicate  connective  tissue 
fibres,  and  the  inner  sur- 
face of  each  is  lined  by  a 
single  continuous  layer  of 
endothelial  cells.  A  double- 
contoured  nerve  fibre  passes 
to  each.  The  white  sub- 
stance of  Schwann  becomes 
continuous  with  the  lamel- 
la, whilst  the  axis  cylinder 
passes  into  the  body,  and 
ends  in  a  small  knob  or  in 
a  plexus.  Sometimes  a 
bloodvessel  also  penetrates 
the  Pacinian  body,  enter- 
ing along  with  the  nerve. 
Such  bodies  are  found  in 
the  subcutaneous  tissue  on 
the  nerves  of  the  fingers 
and  toes,  near  joints,  at- 
tached to  the  nerves  of  the 
abdominal  plexuses  of  the 
sympathetic,  on  the  coccy- 
geal gland,  on  the  dorsum 
of  the  penis  and  clitoris, 
in  the  meso-colon,  in  the 


Fto.  a— Vater1*  or  Pacini'* 
Corpuscle,  a,  stalk ;  b.  nerve- 
flbre  entering  it ;  e,  d,  connec- 
tive tissue  envelope;  e.  axis 
cylinder,  with  it*  end  divided 
at/. 


course  of  the  intercostal  and  periosteal  nerves,  and 
in  the  capsules  of  lymphatic  glands  (William  Stir- 
lin 


Pk 


hyriology  of  Touch  in  Man.— Such  are  the  special 
end-organs  of  touch.  It  has  also  been  ascertained 
that  many  sensory  nerves  end  in  a  plexus  or  network, 
the  ultimate  fibrils  being  connected  with  the  cells  of 
the  particular  tissue  in  which  they  are  found.  Thus 
they  exist  in  the  cornea  of  the  eye,  and  at  the  junc- 
tions of  tendons  with  muscles.  In  the  latter  situation 
"flattened  end-flakes  or  plates ' '  and  " elongated  oval 
end-bulbs"  have  also  been  found  (Sachs,  Rollett, 
Golgi).  A  consideration  of  these  various  types  of 
structure  show  that  they  facilitate  intermittent  press- 
ure being  made  on  the  nerve  endings.  They  are  aD, 
as  it  were,  elastic  cushions  into  which  the  nerve  end- 
ings penetrate,  so  that  the  slight  variation  of  pressure 
will  be  transmitted  to  the  nerve.  Probably  also  they 
serve  to  break  t  he  force  of  a  sudden  shock  on  the  i 
endings. 

Sentitirene**  and  Sente  of  Locality. — The  degree  of 
tiveness  of  the  skin  is  determined  by  finding  the 
at  which  the  two  points  of  a  pair  of 


*l  '  ■  1  T  \  ■  ■'  I         ■  ■  '  1  I  '  1  I 
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be  felt.  This  method,  first  followed  by  Weber,  ia  employed 
bv  physicians  in  the  diagnosis  of  nervoos  affection*  in- 
volving the  sensi tiveness  of  the  akin.  The  following  tab!* 
nhows  the  sensitiveness  in  millimetres  for  an  adult,  whilst 
the  corresponding  numbers  for  a  boy  12  years  of  age 
are  given  within  brackets  (Landoia  and  Stirling,  after 
Weber) : 
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Tt|>  «i  tongue 

Third  phalanx  of  linger,  volar 

Red  put  of  the  lip.  

Second  phalanx  of  finger,  volar 
First  paalanx  of  finger,  volar  surface. 
Third  phalanx  of  linger,  doraal  surface 

Tip  of  DOM. ••••>>  ••■-••••■•■•••••••>•••••••■■••• 

H«ed  of  metacarpal  bone,  volar  

Ball  of  thumb...  

Hall  of  little  Auger. 
Centre  of  pain 

the  lips;  metacarpal  part  of  the 

Third  phalanx  of  the  great  toe,  plantar 

of  the  fingers,  dorsal 


e:  white  of 


Back.. 


••••• 


•  * 

1,1 

n  n 

2-2.3 

Li-'. 

f  ">  Q 

4-4.5 

[3.9 

6.8 

6.8 

us| 

5-6.8 

[4.5] 

6.5-7 

5.5-6 

9 

[«*] 

11.3 

xet  oi 

11.3 

11.3 

1 

nz 

13.5  [ 

13] 

15 

15.8  [11.3] 

15.8 

[ft] 

20.3 

135] 

22.6 

15.8] 

22.6 

18] 

27.1 

22.6 

31.6 

22.6 

33.8 

22.6' 

33.8 

22.6 

36.1 

31.6 

44.6 

33.8 

45.1 

33.S 

54.1 

36.1 

54.1 

67.7 

67.7  [31.6- 

40.6] 

Eyelid  

Centre  of  hard  palate  

Lower  third  of  the  fore-arm,  volar  sur- 
face-   

In  (root  of  the  zygoma.  

Plantar  surface  of  the  great  toe.  

Inner  surface  of  the  lip.  

Behind  the  zygoma  

Forehead  

Occiput  

Back  of  the  hand  

Under  the  chin  

Vertex  

Knee  

Sacrum  (gluteal  region)  

Fare-arm  and  leg  

Neck  

Back  of  the  fifth  dorsal  vertebra ;  lower 
doraal  and  lumbar  regiou  

Middle  of  the  neck  

Upper  arm;  thigh ;  centre  of  the  back... 

These  investigat  ions  show  not  only  that  the  skin  is  sensi- 
tive, but  that  one  is  able  with  great  precision  to  distinguish 
the  part  touched.  This  latter  power  is  usually  called  the 
*n»e  of  locality,  and  it  is  influenced  by  various  conditions. 
The  greater  the  number  of  sensory  nerves  in  a  given  area 
of  skin  the  greater  is  the  degree  of  accuracy  in  distinguish- 
ing different  points.  Contrast  in  this  way  the  tip  of  the 
finger  and  the  back  of  the  hand.  Sensitiveness  increases 
from  the  joints  towards  the  extremities,  and,  as  pointed  out 
by  Vierordt,  sensitiveness  is  great  in  parts  of  the  body  that 
are  actively  moved.  The  sensibility  of  the  limbs  is  finer  in 
the  transverse  axis  than  in  the  long  axis  of  the  limb,  to 
the  extent  of  i  on  the  flexor  surface  of  the  upper  limb  and 
k  on  the  extensor  surface  ( Landois).  It  is  doubtful  if  exer- 
cise improves  sensitiveuess,  as  Francis  (Jalton  found  that 
the  performances  of  blind  boys  were  not  superior  to  those 
of  other  boys,  and  he  says  that  "the  guidance  of  the  blind 
depends  mainly  on  the  multitude  of  collateral  indications, 
to  which  they  give  much  heed,  and  not  their  superiority  to 
any  one  of  them."  When  the  skiu  is  moistened  with  in- 
different fluids  sensibility  is  increased.  Suslowa  made  the 
rations  discovery  that,  if  the  area  between  two  points  dis- 
tinctly felt  be  tickled  or  be  stimulated  by  a  weak  electric 
current,  the  impressions  are  fused.  Stretching  the  skin, 
and  baths  in  water  containing  carbonic  acid  or  common 
■alt,  increase  the  power  of  localizing  tactile  impressions. 
In  experimenting  with  the  compasses,  it  will  be  found  that 
a  smaller  distance  can  be  distinguished  if  one  proceeds  from 
greater  to  smaller  distances  than  in  the  reverse  direction. 
A  smaller  distance  can  also  be  detected  when  the  points  of 
the  compasses  are  placed  one  after  the  other  on  the  skin 
than  when  they  are  placed  simultaneously.  If  the  points 
of  the  compasses  are  unequally  heated,  the  sensation  of  two 
contacts  becomes  confused.  An  anosmic  condition,  or  a 
state  of  venous  congestion,  or  the  application  of  cold,  or 
violent  stretching  of  the  skin,  or  the  use  of  such  substances 
as  atropine,  daturin,  morphia,  strychnine,  alcohol,  bromide 
of  potassium,  cannabin,  and  hydrate  of  chloral  blunt  sensi- 
bility. The  only  active  substance  said  to  increase  it  is 
caffein. 

Abtointe  MAtiriwnetf,  as  indicated  by  a  *en*e  of  nrejwure, 
has  been  determined  by  various  methods.  Two  different 
weights  are  placed  on  the  part,  and  the  smallest  difference 
in  weight  that  can  be  perceived  is  noted.  Weber  placed 
small  weights  directly  on  the  skin ;  Aubcrt  and  Kammler 
loaded  small  plates;  Dohrn  made  use  of  a  balance,  having 
a  blunt  point  at  one  end  of  the  beam,  resting  on  the  skin, 
whiUt  weights  were  placed  on  the  other  end  of  the  beam  to 


equalise  the  pressure;  Eulenberg  invented  an  instrument 
like  a  spiral  spring  paper-clip  or  balance  (the  banestbesi- 
ometerj,  having  an  index  showing  the  pressure  in  grammes; 
fjoltc  employed  an  india-rubber  tube  filled  with  water,  and 
this,  "  to  ensure  a  constant  surface  of  contact,  bent  at  one 
Bpot  over  a  piece  of  cork,  is  touched  at  that  spot  by  the  cuta- 
neous part  to  be  examined,  and,  by  rhythmically  exerted 
pressure,  waves  analogous  to  those  of  the  arterial  pulse  are 
produced  in  the  tube  "  (Hermann) ;  and  Landois  mventcd 
a  mercurial  balance,  enabling  him  to  make  rapid  variations 
in  the  weight  without  giving  rise  to  any  shock  (figured  in 
Landois  and  Stirling's  Phynology,  p.  1155).  These  methods 
have  given  the  following  general  results :  (1 )  The  greatest 
acutenesa  is  on  the  forehead,  temples,  and  back  of  the  bund 
and  forearm,  which  detect  a  pressure  of  .002  gramme ;  fin- 
gers detect  .005  to  .015  gramme ;  the  chin,  abdomen,  and 
nose  .04  to  .05  gramme.  (2)  00112*8  method  gives  the  i 
general  results  as  Weber's  experiment  with  the  < 
with  the  exception  that  the  tip  of  the  tongue  has  its  i 
tion  of  pressure  much  lower  in  the  scale  than  its  sensation 
of  touch.  (3)  Eulenberg  found  the  following  gradations 
in  the  fineness  of  the  pressure  sense:  the  forehead,  lips, 
back  of  the  cheeks,  and  temples  appreciate  differences  of 
J,  to  ^  (2O0  :  205  to  300  : 310  grammes).  The  back  of  the 
last  phalanx  of  the.  fingers,  the  forearm,  hand,  1st  and  2d 
phalanges,  the  palmar  surface  of  the  hand,  fo 


upper  arm  distinguish  differences  of  rV  to  jV  (200  :  220  to 
200  :  210  grammes).  The  front  of  the  leg  and  thigh  is  simi- 
lar to  the  forearm.  Then  follow  the  back  of  the  foot  and 
toes,  the  sole  of  the  foot,  and  the  back  of  the  leg  and  thigh. 
Dohrn  placed  a  weight  of  1  gramme  on  the  akin,  and  then 
determined  the  least  additional  weight  that  could  be  de- 
tected, with  this  result:  3d  phalanx  of  finger.  .490  gramme ; 
back  of  the  foot,  J5  gramme ;  2d  phalanx,  .771  gramme  1 1st 
phalanx,  .82  gramme ;  leg,  1  gramme ;  back  of  hand,  1.156 
grammes;  palm,  1.108  grammes;  patella,  1.5  grammes; 
forearm,  1.99  grammes;  umbilicus, 3.5 grammes;  and  back, 
3.8  grammes  ( Landois  and  Stirling).  (4)  In  passing  from 
light  to  heavier  weights,  the  acutenc*s  increases  at  once,  a 
maximum  is  reached,  and  then  with  heavy  weights  the 
power  of  distinguishing  the  differences  diminishes  ( Hering, 
Biedermann).  (5)  A  sensation  of  pressure  after  the  weight* 
have  been  removed  may  be  noticed  (after-pretnre  »*n*ation), 
especially  if  the  weight  be  considerable  (6)  Valentine 
noticed  that,  if  the  finger  were  held  against  a  blunt-toothed 
wheel,  and  the  wheel  were  rotated  with  a  certain  rapidity, 
he  felt  a  rmooth  margin.  This  was  experienced  when  the 
intervals  of  time  between  the  contacts  of  successive  teeth 
were  less  than  from  xVn  u>  j4g  of  a  second.  The  same  ex- 
periment can  be  readily  made  by  holding  the  finger  over 
the  holes  in  one  of  the  outermost  circles  of  a  large  syren 
rotating  quickly :  the  sensations  of  individual  holes  be- 
come fused,  so  as  to  give  rise  to  a  feeling  of  touching  a  slit. 
(7)  Vibrations  of  strings  are  detected  even  when  the  num- 
ber is  about  1500  per  second ;  above  this  the  sensation  of 
vibration  ceases.  By  attaching  bristles  to  the  prongs  of 
tuning  forks,  and  bringing  these  into  contact  with  the  lip 
or  tongue,  sensations  of  a  very  acute  character  are  experi- 
enced, which  are  most  Intense  when  the  forks  vibrate  from 
GOO  to  1500  per  second. 

Information  from  Tactile  Impressions. — These  enablo  us  to 
come  to  the  following  conclusions :  (1)  W*-'  note  the  exist- 
ence of  somet  hing  touching  the  sensory  surface.  (2)  From 
the  intensity  of  the  sensation  we  determine  the  weight, 
tension,  or  intensity  of  the  pressure.  This  sensation  is  in 
the  first  instance  referred  to  the  skin,  but  after  the  pressu  re 
has  reached  a  certain  amount  muscular  sensations  are  also 
experienced — thcso-called  muscular  sense.  (3)  The  locality 
of  the  part  touched  is  at  once  determined,  and  from  this 
the  probable  position  of  the  touching  body.  Like  the 
visual  field,  to  which  all  retinal  impressions  are  referred, 
point  for  point,  there  is  a  tactile  field,  to  which  all  points 
on  the  skin  surface  maybe  referred.  (4)  By  touching  a 
body  at  various  points,  from  the  difference  of  pressure  and 
from  a  comparison  of  the  positions  of  various  points  in  the 
tactile  field  we  judge  of  the  configuration  of  the  body.  A 
number  of  "tactile  pictures"  are  obtained  bypassing  the 
skin  over  tho  touched  body,  and  the  shape  of  the  body  is 
further  determined  by  a  knowledge  of  the  muscular  move- 
ments necessary  to  bring  the  cutaneous  surface  into  contact 
with  different  portions  of  it.  If  there  is  abnormal  displace- 
ment of  position,  a  false  conception  may  arise  as  to  the 
shape  of  tho  body.  Thus,  if  a  small  marble  or  a  pea  be 
placed  between  the  index  and  middle  finger  so  as  to  touch 
!  with  the  palm  downwards)  the  outer  side  of  the  index 
finger  and  the  inner  side  of  the  middle  finger,  a  sensation 
of  touching  one  round  body  is  experienced ;  but  if  the  fingers 
be  crossed,  so  that  the  marble  touches  the  inner  side  of  the 
index  finger  and  the  outer  side  of  the  middle  finger,  there 
will  be  a  feeling  of  fwo  round  bodies,  because  in  these  cir- 
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oumstances  there  is  added  to  the  feel  in  pi  of  contact  a  feeling 
of  distortion  (or  of  muscular  action)  like  what  would  take 
place  if  the  Angers,  for  purposes  of  touch,  were  placed  iu 
that  abnormal  position.  Again,  as  showing  that  our  knowl- 
edge of  the  tactile  field  is  precise,  there  is  the  well-known 
fact  that  when  a  piece  of  skin  is  transplanted  from  the  fore- 
head to  the  nose,  in  the  operation  for  removing  a  deformity 
of  the  nose  arising  from  lupus  or  othur  ulcerative  disease, 
tho  patient  feels  the  new  nasal  part  as  if  it  were  his  fore- 
head, and  he  may  have  the  curious  sensation  of  a  nasal  in- 
stead of  a  frontal  headache.    (5i  From  the  number  of  points 
touched  we  judge  as  to  the  smoothness  or  roughness  of  a 
body.    A  body  having  a  uniformly  level  surface,  like  a  bil- 
liard ball,  i»  smooth  ;  a  body  having  points  irregular  in 
size  and  number  in  a  given  area  is  rough  ;  and  if  the  points 
are  very  close  together  it  gives  rise  to  a  sensation,  like  that 
of  the  pile  of  velvet,  almost  intolerable  to  some  individuals. 
Again,  if  the  pressure  is  so  uniform  as  not  to  be  felt,  as  j 
when  the  body  is  immersed  in  water  ( paradoxical  as  this 
may  seem,  it  is  the  case  that  the  aeusation  of  contact  is  felt 
only  at  the  limit  of  the  fluid),  we  experience  the  sensation  ] 
of  beiug  in  contact  with  a  fluid,  (0)  Lastly,  it  wonld  appear  ■ 
that  touch  is  always  the  result  of  variation  of  pressure.  No  ' 
portion  of  the  body  when  touchiug  anything  can  be  re-  f 
ganled  as  absolutely  motionless,  and  the  slight  oscillations  I 
of  the  sensory  surface,  and  in  many  cases  of  the  body  j 
touched,  produce  those  variations  of  pressure  on  whicu^ 
touch  depends. 

Theories  at  to  Touch. — To  explain  the  phenomenon  of  the 
tactile  field,  and  more  especially  the  remarkable  varia- 
tions of  tactile  sensibility  above  described,  various  theo- 
ries have  been  advanced.  (1)  The  one  most  generally 
known  is  that  of  E.  H.  Weber,  aa  modified  or  restated  by 
Lotxe,  Meissner,  Csermak,  and  others.  It  assumes  that, 
whilst  we  refer  every  tactile  sensation  to  a  certain  posi- 
tion In  the  tactile  field,  wo  do  not  refer  it  merely  to  a 
point,  but  to  a  circular  or  oval  area  on  the  skin,  called  a 
circle  of  sensibility.  Further,  it  is  assumed  that  if  two 
such  circles  touch  or  overlap  they  cannot  be  individually 
perceived,  and  that  they  can  only  be  so  individually  per- 
ceived when  one  or  more  circles  of  sensibility  intervene, 
t,  in  other  words,  when  there  is  a  "  non-irritated  sensory 
.  the  two  points  touched  (Figa.  10  and  11). 


and  we  may  therefore  assume  that  the  circles  < 
that  even  the  same  area  of  skin  receives  nn 
filaments,  and  that  consequently,  when  a 
it  excites  at  once  many  filaments.   This  is 
Fig.  12. 

It  will  be  seen  that  each  area  receives  a  certain  number 
of  nerve  fibres  and  each  nerve  fibre  supplies  fibrils  that 
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Each  circle  of  sensibility  may  be  supposed  to  be  inner- 
vated by  a  distinct  fibre.  Thus,  suppose  the  sensitive  sur- 
face of  the  skin  to  be  diagrammatically  represented  as  in 
Figs.  10  and  11,  each  square  would  be  a  "  circle  of  sensi- 
bility." In  more  sensitive  regions  the  squares  would  be 
smaller  and  the  number  of  nerve  terminations  greater 
than  in  less  sensitive  regions.  In  Fig.  10  the  area  con- 
tains nine  "circles"  and  has  nine  nerve  terminations, 
whilst  in  Fig.  11,  although  the  total  area  is  tho  same,  there 
are  thirty-six  "circles"  and  thirty -six  nerve  filaments. 
If  the  points  of  the  compasses  bo  placed  at  a  and  e  in  Fig. 
10  the  sensation  will  be  that  of  one  point;  there  would  also 
be  a  sensation  of  one  point  if  they  were  placed  at  e  and  d ; 
but  if  the  points  touch  e  and  <  there  will  be  a  double  sensa- 
tion, because  the  "  circle  "  d  intervenes.  Again,  in  Fig. 
11,  where  the  "  circles  "  are  much  smaller  and  more  numer- 
ous, the  minimum  distance  at  which  two  sensations  are 
experienced  is  much  less  than  in  Fig.  10,  for  this  would 
happen  when  the  compasses  touch  a  and  d.  It  will  also 
be  observed  that  the  same  distance  d  e  in  Fig.  10  would 
give  a  single  sensation,  whilst  it  would  give  a  double 
in  Fig.  11.  But  c  e  in  Fig.  10  gives  a  double 
,  and  yet  the  same  distance  would  give  a 
nsation  if  the  points  of  the  compasses  touched 
adjoining  "circles."  A  ''circle  of  sensibility,"  however, 
cannot  be  regarded  as  an  auatomical  magnitude  or  "cuta- 
neous sensory  unit,"  or,  in  other  words,  the  area  of  distribu- 
tion of  a  single  nerve-fibre.  The  extent  of  any  such 
hypothetical  circle 


showing  overlapping  of  "circles  of  sensi- 
bility."  (From  Beaunis.) 

cross  the  fibrils  of  adjoining  nerves.  If  the  point  of  the 
compass  touch  at  a,  it  will  irritate  all  the  fibres  from  1  to 
7.  but  these  will  not  be  excited  with  equal  Intensity;  the 
excitation  will  be  at  a  maximum  at  4,  more  feeble  for  3  sad 
5,  and  still  mora  feeble  for  2  and  6 ;  so  that  the  intensity  of 
the  excitation  may  be  represented  by  the  curve  above  c. 
Iu  this  case  the  sensation  will  be  that  of  one  point*  because 
all  the  fibrils  have  been  excited.  If  the  other  poiat  of  the 
compass  be  placed  at  6,  there  will  be  an  intermediary  region 
not  excited,  and  two  points  will  be  felt.  Suppose  now  the 
second  point  of  the  compasses  is  moved  to  e.  all  the  fibrils 
between  the  two  points  a  and  e  are  excited,  and  there  it 
likely  a  sensation  of  single  contact;  but  the  excitation  of 
the  fibrils  7  and  8  is  very  feeble,  and  it  ia  possible,  by  atten- 
tion and  practice,  to  leave  these  out,  and  then  there  will  be 
a  sensation  of  two  contacts  (Beaunis).  This  mechanical 
theory  bas  no  anatomical  basis,  except  it  be  the  statement 
made  by  Krause  that  the  distance  of  the  two  points  of  the 
compasses  at- which  two  points  are  felt  includes  in  the  mesa 
12  tactile  corpuscles.  Whilst  attention  has  been  mainly 
directed  to  the  skin  as  the  locality  where  an  anatomical 
explanation  is  to  be  sought  for,  it  must  not  be  forgotten 
that  processes  may  be  in  operation  in  the  nerve  centres.  It 
is  well  known  that  irradiation  of  nervous  impulses  oernn 
in  the  nerve  centres  (see  PHYMOLOOY,  vol.  xix.  p.  33),  and 
it  is  not  unlikely  that,  when  a  uervous  impression  reaeh<* 
the  brain  from  a  particular  area  of  skin,  this  may  be  dif- 
fused to  neighboring  nerve-cells,  exciting  these,  and  that 
then  the  effect  on  these  cells,  in  accordance  with  the  law 
that  sensations  in  nerve  centres  are  referred  to  the  origins 
in  the  periphery  of  the  sensory  nerve  fibres  reaching  them, 
will  be  referred  to  adjoining  areas  of  akin,  or,  in  other 
words,  to  adjoining  points  in  the  tactile  field. 

Wundt  has  propounded  a  psycho-physiological  theory  that 
every  part  of  the  skin  with  tactile  sensibility  always  con- 
veys an  impression  of  the  locality  of  the  sensation.  Each 
area  of  skin  has  a  "  local  color,"  and  this  diminishes  from 
area  to  area.  The  gradation  ia  sudden  where  the  sense  of 
locality  is  acute  and  gradual  where  it  is  obtuse.  "A  circle 
of  sensation  is  an  area  where  the  local  color  changes  so 
little  that  two  separate  impressions  fuse  into  one"  (Laa- 
dois).  Practice  enables  one  to  notice  the  changes  of  local 
color,  and  thus  more  and  more  accurately  to  discriminate 
together.   This  theory  does  not 


Ibe  pbe- 


points  closer  and  closer 
appear  to  explain  anything;  it  simply 
nomena  for  which  an  explanation  is  desired. 

Sensations  of  Temperature,— The  akin  is  not  merely 
the  seat  of  tactile  impressions,  but  also  of  impreasioMof 
temperature.  This  depends  on  thermic  irritation  of  the 
terminal  organs,  as  proved  by  the  following  experiment  of 
E.  H.  Weber:  "If  the  elbow  be  dipped  into  a  very  cold 
fluid,  the  cold  is  only  felt  at  the  immersed  part  of  the  body 
(where  the  fibres  terminate) ;  pain,  however,  is  felt  in  the 
terminal  organs  of  the  ulnar  nerve,  namely,  in  the  finger 
points;  this  pain,  at  the  same  time,  deadens  the  local  sen- 
sation of  cold."  If  the  sensation  of  cold  were  due  to  the 
irritation  of  a  specific-nerve  fibre,  the  sensation  of  cold 
would  be  referred  to  the  tips  of  the  fingers.  When  aay 
part  of  the  skin  is  above  its 
is  felt;  in  the 
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nean  temperature  of  a  given  area  Tories  according  to  the 
distribution  of  hot  blood  in  It  and  to  the  activity  of  nutri- 
tivt  changes  occurring  in  it.  When  the  akin  la  brought 
iato  contact  with  a  good  conductor  of  heat  there  is  a  sen- 
sation of  cold.  A  sensation  of  heat  is  experienced  when 
beat  ii  carried  to  the  akin  in  any  way.  The  following  are 
the  chief  facta  that  have  been  aacertaincd  regarding  the 
temperature  aense.   (1)  E.  H.  Weber  found  that,  with  a 


skin  temperature  of  from  15.5°  C.  [60°  F.]  to  35"  C.  [95°  F.J, 
the  tips  of  the  flngera  can  distinguish  a  d 
[  45°  F.]  to  2°  C.TJ8°  F.].  Temperal 
of  the  blood  (33°  C.  to  27°  C.)  [91°-81°  F.]  are 


difference  of  .25°  C. 
» .2°  C.TJ8°  F.].  Temperatures  just  below  that 
"  (33°  C.  to  27°  C.)  [91°-*10  F.]  are  distinguished 
by  the  moot  sensitive  parts,  even  to  .06°  C.  [.00°  F.J.  (2) 
The  thermal  sense  varies  in  different  regions  as  follows : 
tip  of  tongue,  eyelids,  cheeks,  lips,  nock,  belly.  The  "  per- 
ceptible minimum"  was  found  to  be,  in  degrees  C. :  breast, 
A*  [  7*°  F.) ;  back,  .9°  [1.6°  F.J ;  back  of  hand.  .3°  [.64°  F.) ; 
njum,  .4°  [.72°  F.J ;  arm,  .8°  [.36°  F.J ;  back  of  foot,  .4°  [.72° 
FJ;  thigh,  J5*  [J$0°  F.J ;  leg,  £°  fl.080  F.J  to  2°  [.36°  F.J ; 
cheek,  .4°  (.72°  F.J ;  temple,  3°  [M°  F.J.  (3)  If  two  dif- 
ferent temperatures  are  applied  side  by  side  and  simultane- 
ously, the  impressions  often  fuse,  especially  if  the  areas  are 
close  together.  (4)  Practice  is  aaid  to  improve  the  thermal 
sense.  ;5)  Sensations  of  heat  and  cold  may  curiously  alter- 
nate; thus  "  when  the  skin  is  dipped  first  into  water  at 
W  C  (50°  F.]  we  feel  cold,  and  if  it  be  then  dipped  Into 
water  at  16°  C.  [61°  F.]  we  have  at  first  a  feeling  of  warmth, 
but  soon  again  of  cold"  (Landoia).  (6)  The  same  tempera- 
ture applied  to  a  large  area  is  not  appreciated  in  the  same 
way  as  when  applied  to  a  small  one ;  thus  "  the  whole  hand 


when  placed  in  water  at  29.5°  C.  [86°  F.J  feels  warmer  than 
wben  a  finger  is  dipped  into  water  at  32°  C."  [92°  F.J. 

There  is  every  reason  to  hold  that  there  are  different 
serve  fibres  and  different  central  organs  for  the  tactile  and 
thermal  sensations,  but  nothing  definite  is  known.  The 
oee  sensation  undoubtedly  affects  the  other.  Thus  the 
minimum  distance  at  which  two  compass  points  are  felt  is 
diminished  when  one  point  is  warmer  than  the  other. 
Again,  a  colder  weight  is  felt  as  heavier,  "so  that  the 
apparent  difference  of  pressure  becomes  greater  when  the 
heavier  weight  is  at  the  same  time  colder,  and  less  when 
the  lighter  weight  is  colder,  and  difference  of  pressure  is 
fait  with  equal  weights  of  unequal  temperature"  (E.  H. 
Wrberi.  Great  sensibility  to  differences  of  temperature  is 
noticed  after  removal,  alteration  by  vesicants,  or  destruc- 
tion of  the  epidermis,  and  in  the  akin  affection  called 
herpes  taster.  The  same  occurs  in  some  cases  of  locomotor 
ataxy.  Removal  of  the  epidermis,  as  a  rule,  increases  tac- 
tile sensibility  and  the  sense  of  locality.  Increased  tactile 
•eniibility  is  termed  kmerpttiaphttuL,  and  is  a  rare  phe- 
nomenon in  nervous  diseases.  Paralysis  of  the  tactile 
is  called  hypoptelaphetia,  whilst  its  entire  loss  is 
Brown-Sequard  mentions  a  case  in  which 
'  two  points  gave  rise  to  a  sense  of  a  third  point 
of  contact  Certain  conditions  of  the  nerve  centres  affect 
tt.e  senses  both  of  touch  and  temperature.  Under  the  in- 
fluence of  morphia 
or  diminished  in 

awn  than  theother.  Herwn  statesrthat "  limbs  which  are 
sleeping"  feel  heat  and  not  cold  (Landois). 

Paix.— In  addition  to  sensations  of  touch  and  of  tem- 
perature referred  to  the  skin,  there  is  still  a  third  kind  of 
s-nsation  unlike  either,  namely,  pain.  This  sensation  can- 
not he  supposed  to  be  excited  by  irritations  of  the  end- 
organs  of  touch,  or  of  specific  thermal  end-organs  (if  there 
he  such',  but  rather  to  irritation  of  ordinary  sensory 
nerves,  aud  there  is  every  reason  to  believe  that  painful 
impressions  make  their  way  to  the  brain  along  spinal 
tracks  in  the  spinal  cord.  If  we  consider  our  mental  con- 
dition as  regards  sensation  at  any  moment,  we  notice 
numerous  sensations  more  or  less  definite,  not  referred 
directly  to  the  surface,  nor  to  external  objects,  such  as  a 
feeliiig  of  general  comfort,  free  or  impeded  breathing, 
hanger,  thirst,  malaise,  horror,  fatigue,  and  pain.  These 
are  all  caused  by  the  irritation  of  ordinary  sensory  nerves 
indifferent  localities,  and  if  the  irritation  of  such  nerves, 
by  chemical,  thermal,  mechanical,  or  nutritional  stimuli, 
passe*  beyond  a  certain  maximum  point  of  intensity  the 
remit  is  pain.  Irritation  of  a  nerve,  in  accordance  with 
the  law  of  "peripheral  reference  of  sensation,"  will  cause 
pain.  Sometimes  the  irritation  applied  to  the  trunk  of  a 
sensory  nerve  may  be  so  intense  as  to  destroy  its  normal 
function,  and  loss  of  sensation  or  aniesthesia  results.  If 
then  the  stimulus  be  Increased  further,  pain  is  excited 
which  is  referred  to  the  end  of  the  nerve,  with  the  result 
of  producing  what  has  been  called  antutMnin  dolorota. 
Pains  frequently  cannot  be  distinctly  located,  probably 
owing  to  the  fact  of  irradiation  in  the  nerve  centres  and 
subsequent  reference  to  areas  of  the  body  which  are  not 
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really  the  seat  of  irritations.  The  intensity  of  pain  depends 
on  the  degree  of  excitability  of  the  sensory  nerves,  whilst 
its  massiveness  depends  on  the  number  of  nerve  fibres 
affected.  The  quality  of  the  pain  is  probably  produced  by 
the  kind  of  irritation  of  the  nerve,  as  affected  by  the  struct- 
ure of  the  part  and  the  greater  or  leas  continuance  of 
severe  pressure.  Thus  there  are  piercing,  cutting,  boring, 
burning,  throbbing,  pressing,  gnawing,  dull,  and  acute 
varieties  of  pain.  Sometimes  the  excitability  of  the  cuta- 
neous nerves  is  so  great  that  a  breath  of  air  or  a  delicate 
touch  may  give  rise  to  suffering.  This  hyperalgia  is  found 
in  inflammatory  affections  of  the  skin.  In  neuralgia  the 
pain  is  characterised  by  its  charac 
course  of  the  nerve  and  by  severe 


d  by  its  character  of  shooting  along  the 
and  by  severe  exacerbations.   In  i 


to  the  skin,  such  as  alternations  of  heat  and  cold,  burning, 
creeping,  itching,  and  a  feeling  as  if  inserts  were  crawling 
on  the  surface  (formication).  This  condition  is  termed 
paralgia.  The  term  hypalgia  is  applied  to  a  diminution  and 
analgia  to  paralysis  of  pain,  as  is  produced  by  anaesthetics. 

Muscular  8kK8K.— The  sensory  impressions  considered 
in  this  article  are  closely  related  to  the  so-called  muscular 
sense,  or  that  sense  of  feeling  by  which  we  are  aware  of 
the  state  of  the  muscles  of  a  limb  as  regards  contraction  or 
relaxation.  Some  have  held  that  the  muscular  aense  is 
really  due  to  greater  or  less  stretching  of  the  skin  and 
therefore  to  irritation  of  the  nerves  of  that  organ.  That 
this  is  not  the  case  is  evident  from  the  fact  that  disordered 
movements  indicating  perversion  or  loss  of  this  sense  are 
not  affected  by  removal  of  the  Skin  (Claude  Bernard). 
Further,  cases  in  the  human  being  have  been  noticed 
where  there  was  an  entire  loss  of  cutaneous  sensibility 
whilst  the  muscular  sense  was  unimpaired.  It  is  also 
known  that  muscles  posness  sensory  nerves,  giving  rise,  in 
certain  circumstances,  to  fatigue,  and,  when  strongly  irri- 
tated, to  the  pain  of  cramp.  Muscular  sensation*  are 
really  excited  by  irritation  of  sensory  nerves  passing  from 
the  muscles  themselves.  We  are  thua  made  conscious  of 
whether  or  not  the  muscles  are  contracted,  and  of  the 
amount  of  contraction  necessary  to  overcome  resistance,  and 
this  knowledge  enables  us  to  judge  of  the  amount  of  volun- 
tary impulse.  Loss  or  diminution  of  the  muscular  sense  is 
seen  in  chorea  and  especially  in  locomotor  ataxy.  Increase 
of  it  is  rare,  hut  it  is  seen  In  the  curious  affection  railed 
anxietas  tibiarum,  "a  painful  condition  of  unrest,  which 
leads  to  a  continual  change  in  the  position  of  the  limbs" 
(Landois).   See  also  Physiology.  (J.  o.  at.) 

TOUL,  a  town  of  France,  chef-lieu  of  an  arron- 
dissement  in  the  department  of  Meurthe-et-Moselle, 
on  the  left  bank  of  the  Moselle,  199  miles  east  of  Paris 
by  the  railway  to  Nancy,  at  the  point  where  the  Marne 
Canal  joins  those  of  the  Rhine  and  the  East  The 
isolated  hills  of  St.  Michel  and  Barine  respectively 
rise  548  feet  and  574  feet  above  the  town,  which  is 
a  stronghold  of  the  first  order,  the  centre  of  an 
entrenched  camp  protected  by  numerous  forts  and 
redoubts,  and  a  link  in  the  chain  of  fortifications 
which  extends  from  Verdun  Jto  Belfort  The  light 
and  elegant  church  of  St.  Etienne'  (formerly  the 
cathedral)  has  a  fine  choir  and  transept,  dating  from 
the  13th  century;  the  nave  and  aisles  are  of  the  14th, 
and  the  beautiful  recently  restored  facade  and  the 
towers  (246  feet)  of  the  15th.  The  interior  (118  feet 
in  height,  289  in  length,  and  89  in  width)  has  fine 
glass,  a  remarkable  organ-loft,  and  some  interesting 
monuments.  Tbe  bas-reliefs  of  the  charming  Gothic 
cloister  (13th  and  14th  centuries)  were  much  damaged 
during  the  Revolution.  The  choir  and  transept  of 
St.  Gengoult,  a  fine  church  of  the  13th  century  with 
a  facade  of  the  15th,  contain  some  interesting  13th- 
century  glass;  and  the  light  groups  of  supporting 
columns,  and  the  sculptures  in  the  cloisters  (first  half 
of  the  16th  century).  Bhnuld  also  be  mentioned.  The 
old  episcopal  palace  (18th  century)  is  now  used  as  the 
town-hall ;  it  contains  the  museum  and  library,  in 
which  is  preserved  the  golden  bull  by  which  the 
emperor  Charles  IV.  in  1367  confirmed  the  liberties 
of  the  city.  The  population,  9632  in  1881,  was  9981 
in  1886  (commune  10,459). 

Toul  f Ttdltan)  is  one  of  the  oldest  towns  of  France; 
originally,  capital  of  the  Leuci,  in  the  Belgic  con federa* 

»  [The  original  church  was  begun  by  Bishop  St  Olrard  in  S7(\ 
but  In  the  12th  century  nothing  of  it  remalned.-Aii.  Ed.) 
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tion,  it  acquired  great  importance  under  the  Romans.  It 
was  evangelised  by  St.  Maiuruy  in  the  latter  half  of  the  4th 
century,  and  became  one  of  the  leading  seta  of  northeast 
Gaul  After  being  sacked  Buccessively  by  Ootha,  Rurgun- 
dians,  Vaudala,  and  Hung,  Toul  was  conquered  by  the 
Franks  in  450.  Under  the  Merovingians  it  was  governed 
by  counts,  assisted  by  elective  officers.  The  bUhops,  who 
had  become  increasingly  powerful,  were  invested  with 
sovereign  rights  in  the  10th  century,  holding  only  of  the 
emperor,  and  for  a  period  of  300  years  (13th  to  16th  cen- 
turies) the  citizens  maintained  a  long  struggle  against 
them.  The  town  was  forced  to  yield  for  a  time  to  the 
count  of  Vaudemont  in  the  12th  century,  and  twice  to  the 
duke  of  Lorraine  in  the  15th,  and  was  thrice  devastated  by 
the  plague  in  the  16th.  Charles  V.  made  a  solemn  entry 
into  the  town  in  1544,  bnt  iu  the  following  year,  at  the 
instance  of  the  Cardinal  de  Lorraine,  it  placed  itself  under 
the  perpetual  protection  of  tho  kings  of  Prance.  Henry  II. 
took  possession  in  1552,  but  the  town  with  its  territory 
was  not  officially  incorporated  with  France  till  1648. 
Henry  IV.  was  received  in  state  in  1003,  and  in  1637  the 
parleraent  of  Met*  was  transferred  to  TouL  In  1700  Vauban 
reconstructed  the  fortifications  of  the  town,  and  in  1790 
the  bishopric  was  suppressed  and  the  diocese  united  to  that 
of  Nancy.  Toul  capitulated  In  1870  after  a  bombardment 
of  twelve  days  from  heights  now  included  in  the  new 
fortifications. 

TOULON,  a  French  fortress  of  the  first  class,  chef- 
of  an  arrondissement  in  the  department  or  Var, 


Environs  of  Toulon. 


of  the  5th  naval  arrondissement  and  of  a  military 
subdivision,  is  situated  on  the  Mediterranean,  42  miles 
east-southeast  of  Marseilles  by  the  railway  to  Nice. 
The  bay,  which  opens  to  the  east,  has  two  divisions, 
the  "  grand  radc  '  and  the  "  petite  rade  "  ;  it  is  shel- 
tered on  the  north  and  west  by  high  hills,  closed  on 
the  south  by  the  peninsula  of  Capes  Sici6  and  C6pet, 
and  protected  on  the  east  by  a  huge  breakwater, — the 
entrance,  1 300  feet  wide,  being  defensible  by  torpedoes. 
A  ship  coming  from  the  open  sea  must  first  pass  the 
forts  of  St  Marguerite,  of  Cape  Brun,  of  La  Malgue, 
and  of  St  Louis  to  the  north,  and  the  battery  of  the 
signal  station  to  the  south  ;  before  reaching  the  petite 
radc  it  must  further  pass  under  the*  guns  of  the 
battery  of  Le  Salut,to  the  east,  and  of  the  forts  of 
Balaguier  and  L'Eguillette  to  the  west.  The  Bay  of 
La  Seyne  lies  west  of  the  petite  rade,  and  is  defended 
by  the  forts  of  Les  Six-Fours,  Napoleon  (formerly 
Fort  Cairo),  and  Malbousquet,  and  the  batteries  of 
Les  A  rones  and  Les  Gaus.  To  the  north  of  Toulon 
roe  the  defensive  works  of  Mont  Karon  and  Fort 
Rouge,  to  the  east  the  forts  of  Artigues  and  St.  LSee  vol  xvU.  p.  sol-am.  En.) 


Catherine,  to  the  northeast  the  formidable  new  fort 
of  Le  Coudon,  and  to  the  southeast  that  of  La  Colle 
Noire,  respectively  dominating  the  highway  into  Italy 
and  the  valley  of  Hycres  with  the  Bay  of  Carouey- 
ranne.  The  port  of  Toulon  consists  oi  the  old  dock, 
of  which  one-third  is  reserved  for  the  national  navy, 
a  new  dock,  wholly  so  devoted,  a  harbor  capable  of 
receiving  trading  vessels  drawing  from  16  to  18  feet, 
but  only  used  for  cargoes  of  wood  and  wine,  and  the 
Castigneau  dock.  The  naval  arsenal  (including  the 
arsenal  of  Castigneau,  which  is  contiguous  with  it,  in 
the  direction  of  La  Seyne)  extends  over  4  miles,  has  an 
area  of  667  acres,  and  employs  from  12,000  to  13.000 
men.  It  contains  the  offices  connected  with  the 
administration  of  the  port,  the  office  of  naval  construc- 
tion, a  well-stored  naval  museum,  and  a  great  variety 
of  workshops.  These  last  include  a  rope- work  1050  X  66 
feet,  covered  building  yards,  careening  basins,  forges, 
armorers'  and  joiners  shops,  general  magazines,  recon- 
structed on  a  fireproof  principle  since  the  conflagra- 
tion of  1793,  in  which  are  stored  all  materials  required 
in  the  arsenal  and  on  board  ship,  a  park  of  artillery,  a 
splendid  collection  of  arms,  and  separate  storehouses 
for  various  classes  of  rigging.  The  Castigneau  ar- 
senal contains  the  navy  bakery  of  twenty  ovens, 
capable  of  cooking  600,000  rations  daily,  the  foundry 
and  boiler-making  works,  engineers'  workshops, 
forges,  three  large  careening  basins,  a  washing 
house,  a  slaughter  house,  stores  of  provisions, 
coals,  anchors  and  machinery,  and  the  like.  The 
Mourillon  arsenal,  to  the  southeast  of  the  town, 
has  stores  of  wood,  building  yards,  and  appli- 
ances for  naval  construction  in  wood  and  iron. 
The  town,  enlarged  to  the  north  under  the  sec- 
ond empire,  has  on  that  side  a  fine  new  quarter; 
but  in  the  old  town  the  streets  are  for  the  most 
part  narrow,  crooked,  and  dirty,  and  to  their 
insanitary  state  the  cholera  epidemic  of  1884  has 
been  attributed.  The  chief  buildings  are  the  old 
cathedral  of  St  Marie  Majeure,  the  church  of 
St  Louis,  the  town-hall,  the  theatre  (seating 
2000  persons),  the  museum,  the  library  (I8,0U0 
volumes),  the  naval  and  military  hospital,  with 
a  natural  history  collection  ana  an  anatomical 
museum  attached,  a  naval  school  of  medicine,  a 
school  of  hydrography,  and  large  barracks.  The 
imports  are  wtne  (2,470,000  gallons  in  1881), 
corn,  wood,  coal,  hemp,  iron,  sugar,  coffee,  and 
fresh  fish;  the  exports  are  salt  copper  ore, 
barks  for  tanning,  and  oils.  In  1882  the  move- 
ment of  the  port  was  represented  by  280  ves- 
sels (41,000  tons).  The  interesting  buildings 
and  gardens  of  the  hospital  of  St  Mandrier 
stand  on  the  peninsula  of  Cape  Cepet,  and  near 
them  is  the  laiaretto.  In  1881  the  population 
of  Toulon  was  48,832,  and  in  1886  it  was  53,941, 
exclusive  of  12,487  soldiers,  sailors,  etc  (commune 
70,122). 

The  Roman  Trio  Martius  is  supposed  to  have  stood  near 
the  lazaretto.  The  town  was  successively  sacked  by  Goths, 
Rurgundians,  Franks,  and  Saracens.  During  the  early 
Middle  Ages,  and  till  conquered  by  Charles  of  Anjou  in 
1259,  it  was  under  lords  of  its  own,  and  entered  into  alliance 
with  the  republics  of  Marseilles  and  Aries.  St.  Louis, 
1/ouis  XII.,  and  Francis  I.,  strengthened  its  fortification*. 
It  was  seised  by  the  emperor  Charles  V.  in  1524  and  1536. 
Henry  IV.  founded  a  naval  arsenal  at  Toulon,  which  was 
further  strengthened  by  Richelieu,  and  Vauban  made  the 
new  dock,  a  new  enceinte,  and  several  forts  and  batteries.  In 
1707  the  town  was  unsuccessfully  besieged  by  the  duke  of 
Savoy.  Prince  Eugene,  and  an  English  fleet.  In  1721  there 
was  an  outbreak  of  the  plague.  In  1792,'  after  great  and 
sanguinary  disorder,  the  royalists  of  the  town  sought 
the  support  of  the  English  and  Spanish  fleets  cruising  in 
the  neighborhood.  The  convention  having  replied  by  pot- 
ting the  town  "  horn  la  loi,"  the  inhabitants  opened  their 
|  harbor  to  the  English.  The  army  of  the  republic  now  laid 
i  siege  to  the  town,  and  it  was  on  this  occasion  that  Nspoleon 
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Bonaparte  Ant  made  hia  name  aa  a  aoldier.  The  forts  com- 
manding the  town  having  been  taken,  the  English  ships 
retired  after  setting  fire  to  the  arsenal.  The  conflagration 
was  extinguished  by  the  prisoners,  but  not  before  38  out 
of  a  total  of  56  vessels  had  been  destroyed.  Under  the 
Directory  Toulon  became  the  most  important  French  mili- 
tary fort  on  the  Mediterranean  ;  it  was  here  that  Napoleon 
organized  the  Egyptian  campaign,  and  the  expedition 
igaiust  Algiera  set  out  from  Toulon  in  1830.  The  fortifica- 
tions have  been  strengthened  by  Napoleon  I.,  Louis  Phil- 
ippe, Napoleon  III.,  and  since  1870. 

TOULOUSE,  chef-lieu  of  the  French  department 
of  Haute-Garonne,  478  miles  south  from  Paris  and  1601 
southeast  from  Bordeaux,  stands  on  the  right  bank  of 
the  Garonne,  which  here  describes  a  bold  outward 
curve  to  the  east  On  the  left  bank  is  the  Faubourg 
St.  Cyprien.  The  river  is  spanned  by  three  bridges, 
—that  of  St  Pierre  to  the  north,  that  of  St  Michel 
towards  the  south,  and  the  Pont  Neuf  in  the  centre ; 
the  last-named,  a  fine  construction  of  seven  arches, 
was  begun  in  1543.  The  city  is  peculiarly  subject  to 
great  floods,  such  as  that  of  1855,  which  destroyed 
the  suspension  bridge  of  St.  Pierre,  or  the  still  more 
disastrous  one  of  June,  1875,  which,  besides  carry- 
ing away  that  of  St  Michel,  laid  the  Faubourg  St 
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Cyprien  under  water,  destroyed  7000  houses,  and 
drowned  300  people.  East  and  north  of  the  city  runs 
the  great  Canal  du  Midi  (from  the  Mediterranean), 
which  here  joins  the  Garonne.  Between  this  canal 
and  the  city  proper  extends  the  long  line  of  boulevards 
(Boulevards  Lacrosses,  d'Aroole,  du  22  Septcmbre, 
etc.)  leading  by  the  Allee  St  Etienne  to  the  Boulin- 
(frin,  whence  a  Beries  of  allocs  shoot  out  in  all  direc- 
tions. Southwest  the  Allee  St  Michel  leads  towards 
the  Garonne,  and  south  the  Grande  Allee  towards 
Faubourg  St  Michel.  These  boulevards  take  the  place 
of  the  old  city  walla  Between  them  and  the  canal 
lie  the  more  modern  faubourgs  of  St  Pierre,  Arnaud- 
Bernard,  Matabiau,  etc.  The  more  ancient  part  of  the 
city  consists  of  narrow  irregular  pebble-paved  streets. 
Most  of  the  houses  are  of  brick,  and  none  of  any  great 
architectural  pretensions,  except  those  which  date 
hack  at  least  to  the  17th  century.    In  1868  the  munici- 

1  [By  direct  line  this  city  Is  867  miles  from  Paris  and  1S4  south- 
can  from  Bordeaux.  The  text  gives  railway  distances.— Am.  Ed  ) 


pal  authorities  determined  to  construct  two  entirely 
new  streets,  broad  and  straight,  intended  to  cut  one 
another  at  right  angles  near  the  centre  of  the  city. 
Of  these  the  first,  the  Rue  de  Metz,  starts  eastward 
from  the  Pont  Neuf.  and  will  ultimately  intersect  the 
Rue  d' Alsace-Lorraine  running  from  north  to  south. 
These  alterations,  however,  go  on  very  slowly.  The 
Place  du  Capitole  may  be  regarded  as  the  centre, 
whence  the  streets  branch  out  in  every  direction. 
Eastward  and  northeast  the  Rue  La  Fayette  leadB 
across  the  boulevards  towards  the  Alloc  La  Fayette, 
beyond  which,  across  the  Canal  du  Midi,  are  the  Ecole 
Vetcrinaire  and  the  railway  station,  and  still  farther 
off  the  obelisk  erected  to  commemorate  the  battle  of 
Toulouse  (April  10,  1814),  and  the  observatory.  From 
the  northwest  of  the  Place  du  Capitole  the.  Rue  du 
Taur  runs  due  north  past  the  ancient  Eglise  du 
Taur  to  the  great  Eglise  St.  Sernin,  the  largest  and 
most  famous  church  of  southern  France.  l*rom  the 
.  northwest  corner  of  the  same  Place  the  Rue  des  Lois 
conducts  towards  the  Ecole  de  Droit  and  the  arsenal, 
i  In  a  more  westerly  direction  the  Rue  Pargaminiere 
1  stretches  towards  the  venerable  church  and  the  bridge 
|  of  St  Peter.    From  the  southwest  corner  the  Rue  des 

  Balances  extends  towards  the  Rue  de  Mctz  and 

the  Pont  Neuf.  From  the  south  the  Rue  St 
Rome,  Rue  des  Changes,  and  Rue  des  Filatiers 
lead  to  the  Place  des  Cannes  or  de  la  Rlpub- 
lique ;  while  from  the  southeast  corner  the  Rue 
de  la  Pom  me  and  the  Rue  Boulbonne  lead 
across  the  Rue  d'Alsace-Lorraine  to  the  cathe- 
dral of  St  Stephen.  In  the  south  of  the  city 
lies  the  palais  de  justice,  near  which  are  the 
ancient  church  of  the  Inquisition  and  several 
of  the  finest  houses  in  Toulouse.  .Going  north- 
wards, the  traveller  passes  the  Eglise  de  la 
Dal  bade  on  his  way  towards  the  Pont  Neuf, 
immediately  to  the  north  of  which  is  the  Eglise 
de  la  Daurade.  North  of  this  church,  but 
somewhat  farther  from  the  river,  is  the  military 
hospital,  to  the  immediate  east  of  which  lie  the 
lyoee,  the  church  of  the  Jacobins,  and  the  pub- 
lic library.  Southeast  from  this,  about  halfway 
towards  the  cathedral,  is  the  museum.  North 
of  the  military  hospital  and  beyond  the  Rue 
Pargaminiere  lie  the  arsenal  and  the  Faubourg 
St  Pierre.  Slightly  to  the  northwest  of  the 
Pont  St.  Pierre  the  Canal  de  Brienne  (finished 
1778)  cuts  across  the  angle  formed  by  the  Ga- 
ronne and  Canal  du  Midi.  Between  the  Canal 
de  Brienne  and  the  Garonne  is  the  chief  manu- 
facturing part  of  the  city,  where  the  great  Baza- 
cle  flour-mill  stands.  Along  the  right  bank  of 
the  river  run  the  various  quays  of  St  Pierre, 
etc.  In  the  Faubourg  St  Cyprien,  just  north 
of  the  Pont  Neuf,  is  the  H6tel  Dieu  St.  Jacques, 
said  to  hare  been  founded  before  the  12th  cen- 
tury, with  its  large  gardens.  Close  to  the  Pont  St 
Pierre  is  the  hospital  of  St  Joseph  de  la  Grave,  which 
makes  up  1432  beds,  and  affords  shelter  to  foundlings 
and  the  aged.  South »of  the  Alloc  St.  Michel  is  the 
Jardin  des  Plantes,  founded  by  the  ill-fated  La 
Perouse. 

The  most  interesting  building  is  the  church  of  St 
Scrota  or  Saturninus,  whom  legend  represents  as  the 
first  preacher  of  the  gospel  in  Toulouse,  where  be  was 
perhaps  martyred  towards  the  middle  of  the  3d  cen- 
tury. The  oldest  part  of  the  present  building  waa  con- 
secrated by  Urban  II.  in  1090.  This  church  is  now  the 
largest  edifice  of  southern  France,  being  375  feet  from 
east  to  west  and  217  feet  in  its  utmost  breadth.  The 
nave  (12th  and  13th  centuries)  is  remarkable  for  having 
double  aisles.  Four  pillars,  supporting  the  central  tower, 
are  surrounded  by  heavy  masonry,  which  somewhat  spoils 
the  general  harmony  of  the  interior.  In  the  southern 
transept  is  the  "  portail  des  comtes,"  so  named  because 
near  it  lie  the  tombs  of  William  Taillefer,  Pona,  and 
other  early  counts  of  Toulouse.  The  little  chapel  in 
which  these  tombs  (ascribed  to  the  11th  century)  are  fonnd 
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m  restored  by  the  capitals'  or  Toulouse  in  1648.  Another 
chapel  contains  a  Byzantine  Christ  of  late  11th-century 
workmanship.  The  choir  (11th  and  12th  centuries)  ends  In 
an  apse,  or  rather  chevet,  surrounded  by  a  rang*  of  columns, 
marking  oft*  an  aisle  which  in  ita  tarn  opens  into  five 
chapels.  The  stalls  are  of  16th  century  work  and  very 
grotesquely  carved.  Against  the  northern  wall  la  an 
ancient  table  cTauUl,  which  an  11th  century  inscription 
declares  to  have  belonged  to  St.  Sernin.  In  the  crypts  are 
many  relics,  which,  however,  were  robbed  of  their  gold  and 
silver  shrines  daring  the  Revolution.  The  finest  gate  is  on 
the  south,  and  is  surmounted  by  a  fine  representation  of  the 
Ascension  in  Byxantine  style.  The  capitals  of  the  St.  Sernin 
pillars  are  sometimes  ornamented  with  leaves  and  some- 
times with  grotesque  animals,  etc.  The  belfry  consists  of 
five  stories,  of  which  the  two  highest  are  of  later  date,  bat 
harmonise  very  well  with  the  three  lower  ones.  The 
cathedral,  dedicated  to  St.  Stephen,  dates  from  three  dif- 
ferent epochs.  The  nave,  commenced  by  Raymond  VI. 
towards  the  beginning  of  the  13th  century,  still  displays 
the  sculptured  arms  of  it*  founder,  and  a  few  years  ago 
preserved  the  pulpit  in  which  St.  Bernard  and  St.  Dominic 
are  said  to  have  preached.  The  choir,  commenced  by 
Bertrand  de  Lille  (c.  1272),  was  burned  in  1609,  but  restored 
in  the  same  century.  It  is  surrounded  by  seventeen 
chapels,  which  were  finished  by  the  Cardinal  d'Orleans, 
nephew  of  Louis  XI.,  towards  the  beginning  of  the  16th 
century.  These  chapels  are  adorned  with  glass  dating 
from  the  15th  to  the  17th  century.  The  great  western  gate 
was  constructed  by  Peter  du  Moulin,  archbishop  of  Toulouse, 
from  1439  to  1451.  It  has  been  greatly  battered,  and  pre- 
sents but  a  poor  approximation  to  ita  ancient  beauty.  Over 
this  grand  gate,  which  was  once  ornamented  with  the 
•tatuea  of  St.  Sernin,  8t.  Ex  u  peri  us,  and  the  twelve  apos- 
tles, as  well  as  those  of  the  two  brother  archbishops  of 
Toulouse,  Denis  (1423-1439)  and  Peter  du  Moulin,  there  is 
a  beautiful  13th-century  rose-window,  whose  centra,  how- 
ever, is  not  in  a  perpendicular  line  with  the  point  of  the 
Gothic  arch  below.  In  the  same  way  the  choir  and  the 
nave  hare  not  the  same  axis. 

Among  other  remarkable  churches  may  be  noticed  those 
of  St.  Pierre  des  Cuisines  (12th  century),  with  its  beauti- 
fully sculptured  capitals ;  of  Notre  Dame  de  la  Daurade, 
near  the  Pont  Ncuf.  built  on  the  site  of  a  9th-century 
Beuedictine  abbey,  but  reconstructed  in  1764;  and  of 
Notre  Dame  de  la  Dalbade,  perhaps  existing  in  the  11th 
century  but  in  ita  present  form  dating  from  the  15th.  The 
Egliae  des  Jacobins,  held  by  Viollet  le  Doc  to  be  "one 
of  the  most  beautiful  brick  churches  constructed  in  the 
Middle  Ages/'  was  built  towards  the  end  of  the  13th  cen- 
tury, and  originally  consisted  of  but  one  structure  divided 
into  two  aisles  by  a  range  of  columns.  It  has  a  beautiful 
octagonal  belfry.  Before  the  Revolution  it  contained  the 
mausoleum  of  Thomas  Aquinas.1  On  the  left  of  the 
Garonne  stands  the  church  of  St.  Nicholas,  also  with  an 
octagonal  belfry  and  a  spire  dating  from  the  15th  century. 
There  are  many  other  churches  of  considerable  antiquity. 

Of  secular  buildings  the  most  noteworthy  are  tho  capitole, 
the  museum,  and  the  lycee.  The  capitolo  (16-17th  cen- 
turies) has  a  long  Ionic  facade  constructed  by  Commas 
(1750-60).  The  theatre  is  situated  in  the  left  wing.  Run- 
ning along  almost  the  whole  length  of  the  first  floor  is  the 
"salle  des  illustres"  adorned  with  the  busts  of  forty -four 
great  natives  of  Toulouse;  tho  word  "native"  has,  how- 
ever, been  construed  very  liberally.  In  the  capitole  the 
Academie  (lea  Jeux  Floraux  holds  its  annual  meetings. 
Tho  museum  (opened  1795)  occupies  the  church  and  other 
buildings  of  the  Augustinian  convent  (14th-15th  cent.).  It 
contains  a  splendid  collection  of  antiquities  arranged  in 
two  cloisters,  and  a  collection  of  pictures.  The  natural 
history  museum  is  at  the  Jardin  des  Plan  tea.  The  lycee 
occupies  the  group  of  buildings  known  as  "Lea  Jacobins," 
the  Hotel  Bernui  (16th  century),  etc.  Here  is  the  public 
library  (65,000  volumes). 

Toulouse  is  singularly  rich  in  mansions  of  the  16th  and 
17th  centuries.  Several  of  these  are  richly  adorned  by 
Bachclicr,  Michelangelo's  pupil.  The  Hotels  d'Aasezat,  de 
St.  Jean,  Las  Bordes,  Felzins,  Duranti,  and  Maison  de  Pierre 
entioned.    A  few  houses  are  said  to  date. 


may  be  specially 
from  the  14th  century  or  even  earlier.   Near  the  Allfe  8t. 
Michel  is  the  palaisde„ 
of  Toulouso. 


and 


Close  by  was  the  old  Chateau 

sides  its  university,  which  ranks  next  to  those  of  Paris 
Lyons,  and  has  faculties  of  law,  science,  letters,  and 


>  (a vie  magistrates  or  enptowlt.  elected  until  Louis  XIV.  made 
them  roynl  officers  ;  see  p.  517  — Am.  Ed.] 


medicine,  Toalouse  possesses  many  educational  and  learned 
societies,  among  which  may  be  mentioned  the  Eeolc  del 
Beaux  Arts  et  des  Sciences  Industrie]  lea,  the  Eeole  Nor- 
male,  the  Eoole  de  Mosique,  the  Academies  des  Jeu 
Floraux,  des  Sciences  et  des  Belles  Lett  res  et  Arts,  and  da 
Legislation,  the  Socicte  d'Agriculture,  and  the  archro- 
logical  Societe  du  Midi. 

The  geographical  position  of  Toalouse,  on  the  plain  of 
Languedoc,  has  made  it  the  chief  entrepot  of  the  district 
for  wine,  corn,  and  almost  all  the  industries  of  the  neighbor- 
hood. Besides  the  grinding  of  floor,  its  leading  industries 
are  cabinetmaking,  hat-making,  calico-printing,  the  manu- 
facture of  pots  and  pans,  macaroni,  and  starch,  leatber- 
making  (morocco),  cloth  and  paper  making,  glass-blowing, 
saddlery,  and  pottery.  The  tobacco  factory  occupies  1250 
hands,  and  manufactures  1000  tons  of  snuff,  a  corresponding 
quantity  of  tobacco,  and  250  tons  of  cigars  an  anally. 

The  population  of  the  city,  127,196  in  1881,  numbered 
133.775  in  1886,  that  of  the  commune  being  147,617. 

Toloaa  (TsXurra),  chief  town  of  the  Voles*  Tcctosage*, 
|  does  not  seem  to  have  been  a  place  of  great  importance 
daring  the  early  centuries  of  the  Roman  rale  in  Gaul, 
though  one  incident  in  its  early  history  gave  rise  to  the 
famous  Latin  proverb  "habet  anrum  Toloannnm"  (Aul. 
Gel!.,  iii.  c  12).  It  was  possessed  of  a  circus  and  an  amphi- 
theatre, but  its  most  remarkable  remains  are  to  be  found  ou 
the  heights  of  Old  Toulouse  (vetus  Tolosa)  some  0  or  7  miles 
to  the  east,  where  huge  accumulations  of  broken  pottery 
and  fragments  of  an  old  earthen  wall  mark  the  site  of  an 
ancient  settlement.  The  numerous  coins  that  have  been 
discovered  ou  the  same  spot  do  not  date  back  farther  than 
the  2d  century  B.C.,  and  seem  to  indicate  the  position  of  a 
Roman  manufacturing  centre  then  beginning  to  occupy  ths 
Gallic  hill-fortress  that,  in  earlier  days,  had  in  times  of 
peril  been  the  stronghold  of  the  native  tribes  dwelling  on 
the  river  bank.  Tolosa  does  not  seem  to  have  been  a  T 
colonv ;  but  its  importance  must  have 
towards  the  middle  of  the  4th  century.  It  is  to  1 
entered  in  mora  than  one  itinerary  dating  from  about  this 
time:  and  Ausonius,  in  his  Ordo  Xobilitm  VrUmm,  slludes 
to  it  in  terms  implying  that  it  then  had  a  large  population. 
In  419  it  was  taken  by  Wallia,king  of  the  Visigoths,  under 
whom  or  whose  successors  it  became  the  seat  of  the  great 
Teutonic  kingdom  of  the  West-Goths,— a  kingdom  that 
within  fifty  years  had  extended  itself  from  the  Loire  to 
Gibraltar  and  from  the  Rhone  to  the  Atlantic.  On  ths 
defeat  of  Alario  II.  (507)  Toulouse  fell  into  the  hands  of 
Clovis,  who  carried  away  the  royal  treasures  to  Angoulrme. 
Under  the  Merovingian  king*  it  seems  to  have  remained 
the  greatest  city  of  southern  Gaul,  and  is  said  to  have  been 
governed  by  dukes  or  counts  dependent  on  one  or  other  of 
the  rival  kings  descended  from  the  great  founder  of  the 
Frankish  monarchy.  It  figures  prominently  in  the  pages 
of  Gregory  of  Tours  and  Sidonins  Apolllnaris.  About  62* 
Dago  be  rt  erected  South  Aquitaine  into  a  kingdom  for  bis 
brother  Charlbcrt,  who  chose  Toulouse  as  his  capital.  For 
the  next  eighty  years  its  history  is  obscure,  till  we  reach 
the  days  of  Charles  Martel,  when  it  was  besieged  by  Semi, 
the  leader  of  the  Saracens  from  Spain  (c  715-20),  but  de- 
livered by  Eudo,  "princeps  Aquitania?,"  in  whom  later 
writers  discovered  the  ancestor  of  all  the  later  counts  of 
Toulouse.  Modern  criticism,  however,  has  discredited  this 
genealogy;  and  the  real  history  of  Toulouse  recommences 
in  780  or  78l,  when  Charlemagne  appointed  his  little  son 
Louis  king  of  Aquitaine,  with  Toulouse  for  his  chief  city. 

During  the  minority  of  the  young  king  his  tutor  Cborvon 
ruled  at  Toulouse  with  the  title  of  dake  or  count.  Being 
deposed  at  the  council  of  Worms  (790 1,  he  was  succeeded  by 
William  Courtnex,  the  traditional  hero  of  southern  France, 
who  in  806  retired  to  his  newly  founded  monastery  at  Gel- 
lone,  where  he  died  in  812.  In  the  unhappy  days  of  Loois 
the  Pious  and  bis  children  Toalouse  suffered  in  common 
with  the  rest  of  western  Europe.  It  was  besieged  by  Charles 
the  Bald  in  844.  and  taken  four  years  later  by  the  Normans, 
who  in  843  had  sailed  up  the  Garonne  as  far  as  ita  walls. 
About  852  Raymond  L,  count  of  Querci,  succeeded  bis 
brother  Fridolo  as  count  of  Rouergne  and  Toulouse:  it  is 
from  this  noble  that  all  the  later  counts  of  Toulouse  trace 
their  descent.  Raymond  I.'s  grandchildren  divided  their 
parent's  estates;  of  these  Raymond  II.,  the  elder  (d.»4). 
became  count  of  Toulouse,  and  Ermengaud,  the  younger, 
count  of  Rouergne,  while  the  hereditary  titles  of  Ootiia. 
Querci,  and  Albi  were  shared  between  them.  Ravmond  II  '» 
trrandson,  William  Talllefer  (d.  c.  1037).  married  Emms  of 
Provence,  and  handed  down  part  of  that  lordship  to  bis 
youuger  son  Bertrand.*   William's  elder  son  Pons  left  two 

•  About  973  there  was  a  partition  of  the  estates  which  WUlUn 
Talllefer  and  his  cousin  Raymond  II.  of  Auvergne  held  In  « 


«  [A  shrine  said  to  contain  the  bead  of  Aquinas  Is  in  a  chapel  mon.-Albl.  Querci.  etc.,  falling  to  William,  and  Gotbia,  etc  .  *> 

Of  St  Semln  s  church.-Aa.  E».]  |  Raymond. 
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children,  of  whom  William  IV.  succeeded  hit  father  in 
Toulouse,  Albi,  Querci,  etc. ;  while  the  younger,  Raymond 
IV.  of  St.  Gilles  tc  1066),  made  himself  master  of  the  vast 
possessions  of  the  count*  of  Rouergne,  married  his  cousin 
the  heiress  of  Provence,  and  about  1085  began  to  rule 
the  immense  estates  of  his  elder  brother,  who  was  still 
living. 

From  this  time  the  counts  of  Toulouse  were  the  greatest 
lords  in  southern  France.  Raymond  IV.,  the  hero  of  the 
first  crusade,  assumed  the  formal  titles  of  marquis  of  Prov- 
ence, duke  of  Narbonne,  and  count  of  Toulouse.  While 
Barmond  was  away  in  the  Holy  Land,  Toulouse  was  seized 
by  William  IX.,  duke  of  AquiUiue,  who  claimed  the  city 
in  right  of  his  wife  Philippe,  the  daughter  of  William 
IV.,  but  was  unable  to  hold  it  long  (1098-1100).  Baymond's 
son  tod  successor  Bert  rand  followed  his  father's  example 
and  set  oat  for  the  Holy  Land  in  1109,  leaving  his  great 
esutes  st  his  death  to  his  brother  Alphonse-Jourdain.  The 
rale  of  this  prince  was  disturbed  by  the  ambition  of  William 
IX.  and  his  granddaughter  Eleanor,  who  urged  her  husband 
Louis  VII.  to  support  her  claims  to  Toulouse  by  war.  On 
brr  divorce  from  Louis  and  her  marriage  with  Henry  II., 
Eltanor's  claims  passed  on  to  this  monarch,  who  at  last 
forced  Raymond  v.  to  do  him  homage  for  Toulouse  in  1173. 
Raymond  V.,  the  patron  of  the  troubadours,  died  in  1194, 
sua  was  succeeded  by  his  son  Raymond  VL,  under  whose 
rale  Languedoc  was  desolated  by  the  remorseless  crusaders 
of  Simon  de  Montfort.  Raymond  V 1 1  . ,  the  sou  of  Raymond 
VI.  and  Princess  Joan  of  England,  succeeded  his  father  iu 
1222,  and  died  in  1249,  leaving  an  only  daughter  Joan,  mar- 
ried to  Alfonso  the  brother  of  Louis  I  X.  On  the  death  of 
Alfonso  snd  Joan  in  1271  the  vast  inheritance  of  the  counts 
of  Toulouse  lapsed  to  the  crown.1 

From  the  middle  years  of  the  12th  century  the  people  of 
Too  loose  seem  to  have  begun  to  free  themselves  from  the 
most  oppressive  feudal  dues.  An  act  of  Alphonse-Jourdain 
{1141)  exempts  them  from  the  tax  on  salt  and  wine;  and 
in  1152  we  have  traces  of  a  "  commune  consilium  Toloase  " 
asking  police  ordinances  in  its  own  name  "  with  the  advice 
of  Lord  Raymond,  count  of  Toulouse,  duke  of  Narbonne, 
snd  marquis  of  Provence."  This  act  is  witnessed  by  six 
"  apitularil,"  four  duly  appointed  judges  (judicet  conttduti), 
snd  two  advocates.    Twenty-three  years  later  there  are 


twelve  capitularii  or  consuls,  six 
saburbs,  all  of  them  elected 


ix  for  the  city  and  six  for  its 
and  sworn  to  do  justice  In 
whstever  municipal  matters  were  brought  before  them.  In 
1222  their  number  was  increased  to  twenty-four;  but  they 
were  forbidden  to  touch  the  city  property,  which  was  to 


the 

u 


in  the  charge  of  certain  "  commnnarii "  chosen  by 
the  14th  century  the  consuls  took 
■  »  or,  a  little  later,  that  of 
"  From  the  13th  century  the  con- 
in  their  own  house,  the  "  palatium  com  muni  tat  is 
"  or  hotel-de-ville.  In  the  16th  century  a  false  deri- 
changed  the  ancient  consuls  {domini  de  eapitulo)  into 
the  modern  "capitouls"  (domini  capUolii  Tolomxni),  a  bar- 
bsrons  etymology  which  in  its  turn  has,  in  the  present  cen- 
tury, transformed  the  old  assembly  house  of  Toulouse  into 
the  capitole. 

The  parlement  of  Toulouse  was  established  as  a  perma- 
nent court  in  1443.1  Louis  XI.  transferred  it  to  Montpellier 
in  1467,  but  restored  it  to  Toulouse  before  the  close  of  the 
next  year.  This  parlement  was  for  Languedoc  and  south- 
ern France  what  the  parlement  of  Paris  was  for  the  north. 
Towards  the  end  of  the  16th  century,  during  the  wars  of 
the  League,  it  was  split  up  into  three  different  sections, 
sitting  respectively  at  Carcassonne  or  Beaters,  at  Caste  l 
Ssrrasin.  and  at  Toulouse.  The  three  were  reunited  in 
1596.  Under  Francis  I.  it  began  to  prosecute  heretics,  and 
in  1018  rendered  itself  notorious  by  burning  the  philoso- 
pher Vsnini.  The  university  of  Toulouse  owes  its  origin 
to  the  action  of  Gregory  IX.,  who  in  1229  bound  Raymond 
Vll.  to  maintain  four  masters  to  teach  theology  and  eight 
others  for  canon  law,  grammar,  and  the  liberal  arts.  Civil 
lsw  and  medicine  were  taugnt  only  a  few  years  later.  The 

'  LUt  of  the  counts  of  Tonlouse,  mainly  from  De  Vic  and 
Wu*te: 


famous  "  Floral  Games  "  of  Toulouse,  in  which  the  poets  of 
'  Languedoc  contended  (Hay  1-3)  for  the  prize  of  the  golden 

violet  and  other  gold  or  silver  flowers,  given  at  the  expense 
1  of  the  city,  were  Instituted  In  1323-24. 

See.  besides  the  various  guide-books,  De  Vic  and  Valssete, 
Hutoirt  de  Languedoc,  ed.  1873  so./  Oatel,  Hittoire  de  TouLmtc, 
1623;  La  Faille,  Hutoirt  de  Tbit/ouse,  1687,  1701;  Du  Meg*.  UU- 
toirt  de*  Iwtttutiimt  de  Touiou*,  4  vols.,  1844-46;  D'Aldeguler, 
HUtoirr  de  la  ViUe  de  Tbatouar,  1883-36.  (t.  a.  a.) 

,    TOUNG-NGU,  a  district  in  the  extreme  north  of 
I  the  Tenasaerim  division  of  Burmah,  with  an  area  of 
1 t>iJ54  square  miles,  and  lying  between  17°  37'  and  19° 
28'  N.  lat,  and  between  95°  53'  and  96°  53'  E.  long. 
It  is  bounded  on  the  N.  by  Upper  Burmah,  on  the  E. 
) by  a  high  mountain  range  Known  as  the  "Great 
Watershed,"  on  the  S.  by  Shwe-gyeng  district,  and  on 
i  the  W.  by  the  Pegu  Yomas.    Three  mountain  ranges 
!  traverse  the  district — the  Pegu  Yomas.  the  Poung- 
loung,  and  the  Nat-toung  or    Great  Watershed."— 
'  all  of  which  have  a  north  and  south  direction,  ana  are 
,  covered  for  the  most  part  with  dense  forest  The 
Pegu  Yomas  have  a  general  elevation  of  from  800  to 
1200  feet,  while  the  central  range  averages  from  2000 
to  3000  loot.    The  rest  of  Toung-ngti  forma  the  upper 
portion  of  the  valley  of  the  Tsit-toung  (Sittang)  river, 
the  only  large  river  in  the  district,  the  chief  tributaries 
of  which  are  the  Tshwa,  Khaboung,  Hpyu,  Thouk- 
re-gat,  and  Rouk-thwa-wa,  all  being  navigable  for  a 
great  portion  of  their  course.    Limestone  appears  in 
various  places,  and  in  the  northeast  a  light  gray  mar- 
ble is  quarried  for  lime.   The  rivers  form  the  chief 
means  of  communication  during  the  rainy  season.  Of 
late  years  some  good  roads  have  been  constructed,  and 
the  Burmah  State  Railway,  when  completed,  will  in- 
tersect the  district  from  south  to  north. 

In  1881  the  population  numbered  128,848  (males  68,484. 
females  60,364),  of  whom  93,997  were  Buddhists,  17,448 
Christians,  2086  Hindus,  1962  Mohammedans,  and  12,612 
aborigines.  The  only  town  in  the  district  is  Toung-ngu, 
on  the  Tsit-toung  river  in  18°  55' 24"  N.  lat  and  96°  31*  4"  C 
long.,  with  a  population  of  17,199  in  1881.  Of  the  total  area 
only  59  square  miles  are  actually  under  cultivation,  owing 
mainly  to  the  hilly  nature  of  the  country.  Rice  is  the 
chief  product;  other  crops  include  oil-seeds,  sugar-cane, 
cotton,  fruit  »nd  vegetables.  The  principal  manufactures 
are  silk,  saltpetre,  and  gunpowder.  In  1885-86  the  gross 
value  of  the  district  was  £15,098,  of  whkh  the  land  pro- 
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'  [The  parlement*  began  abont  1272  under  Philip  the  Bold; 
"  rears  later  Philip  t.He  Fair  formally  recognised  them.- 


TOUR,  Maurice  Quentin  de  la  (1704-1788),  the 
renowned  pastellist,  was  born  at  St  Quentin  on  the 
5th  September,  1704.  On  leaving  Picardv  for  Paris 
he  entered  the  studio  of  an  artist  named  Du  Pouche, 
and  then  that  of  Spocde, — an  upright  man,  but  a  poor 
master,  rector  of  the  Academy  of  St  Luke,  who  still 
continued,  in  the  teeth  of  the  Royal  Academy,  the 
t  nidi t ions  of  the  old  guild  of  the  master  painters  of 
Paris.  This  possibly  contributed  to  the  adoption  by 
De  la  Tour  of  a  line  of  work  foreign  to  that  imposed 
by  an  academical  training  ;  for  pastels,  though  occa- 
sionally used,  were  not  a  principal  and  distinct  branch 
of  work  until  1720,  when  Rosalba  Carriera  brought 
them  into  fashion  with  the  Parisian  world.  In  1737 
De  la  Tour  exhibited  the  first  of  that  splendid  series 
of  a  hundred  and  fifty  portraits  which  formed  the  glory 
of  the  Salon  for  the  succeeding  thirty-seven  years.  In 
1746  he  was  received  by  the  Academy  ; 1  and  in  1751, 
the  following  year  to  that  in  which  he  received  the  title 
of  painter  to  the  king,  he  was  promoted  by  that  body 
to  the  grade  of  councillor.  His  work  had  the  rare 
merit  to  satisfy  at  once  both  the  taste  of  his  fashion- 
able models  and  the  judgment  of  his  brother  artists. 
His  art  consummate  of  its  kind,  achieved  the  task  of 
flattering  his  sitters,  whilst  hiding  that  flattery  behind 
the  iust  and  striking  likeness  which,  says  Mariette,  he 
hardly  ever  missed.  His  portraits  of  Rousseau,  of 
Voltaire,  of  Louis  XV.,  of  his  queen,  of  the  dauphin 
and  dauphineas,  are  at  once  documents  and  master- 


»  rLarousse  says  he  < 

berln  1744.-AM.  Ed.] 


he  wss  received  as  a  fellow  in  1738  and  a 
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Sieoes  unsurpassed  except  by  his  life  sire  portrait  of 
fadame  de  Pompadour,  which,  exhibited  at  the  Salon 
of  1755,  is  still  the  chief  ornament  of  the  cabinet  of 

Eastels  in  the  Louvre.  It  is  and  will  probably  always 
e  the  most  perfect  model  of  this  class  of  work  as 
long  as  time  and  damp  spare  the  fragile  dust  to  which 
it  owes  its  beauty.  The  museum  of  St  Quentin,  how- 
ever, also  possesses  a  magnificent  collection  of  works 
which  at  his  death  were  in  his  own  hands,  De  la  Tour 
retired  to  St.  Quentin  at  the  age  of  mi,  and  there  he 
died  on  17th  February,  1788.  The  nches  amassed 
during  his  long  life  were  freely  bestowed  by  him  in 
great  part  before  his  death ;  he  founded  prises  at  the 
Bchool  of  fine  arts  in  Paris  and  for  the  town  of  Amiens, 
and  endowed  St  Quentin  with  a  great  number  of  use- 
ful and  charitable  institutions.  He  never  married,  but 
lived  on  terms  of  warm  affection  with  his  brother  (who 
survived  him,  and  left  to  the  town  the  drawings  now 
in  the  museum) ;  and  his  relations  to  Mdlle.  Fel,  the 
celebrated  singer,  were  distinguished  by  a  strength  and 
depth  of  feeling  not  common  to  the  loves  of  the  18th 
oentury. 

See,  in  addition  to  the  general  works  on  French  art 
Dfdmaz.-,  three  works,  of  which  the  most  important  is  Le 
Reliquaire  de  la  Tour;  Gcilffrey  and  Toorneux,  Correnpond- 
afire  InMiltde  M.  Q.  de  la  Tour  ;  Champflenry,  De  la  Tour,  and 
Peintret  dt  Loon  et  tie  St.  Quentin ;  and  Drool  le  de  Nodon, 
xUM.Q.tol*  - 


TOURACO,  the  name,  evidently  already  in  use, 
under  which  in  1743  Kdwards  figured  a  pretty  African 
bird,1  and  presumably  that  applied  to  it  in  Guinea, 

whence  it  had  been  brought  alive.    Tt  is  the  Cuaihu 
of  Linnaeus,  and  Tuwcu*  or  Corythaix  ptrta  of 


White-Crested  Tourar-o  (Turanu  cJbirrutntue).  After  Schlcjrcl 


later  authors,  who  perceived  that  it  required  generic 
separation.  Cuvier,  in  1799  or  1800,  Latinized  its 
native  name  (adopted  in  the  meanwhile  by  both 
French  and  German  writers)  as  above,  for  which  bar- 
barous term  Illiger,  in  1811,  substituted  a  more  classi- 
cal word.  In  1788  Isert  described  and  figured  (Bco- 
bacht.  Gtttllich.  naturf.  Freunde,  iii.  pp.  16-20.  pi. 
1)  a  bird,  also  from  Guinea,  which  he  called  Muso- 
phaga  violacea.  Its  affinity  to  the  original  Touraco 
was  soon  recognised,  and  both  forms  have  been  joined 

1  Apparently  the  first  ornithologist  to  make  the  bird  known 
wm  Albln.  who  figured  It  In  1738  from  the  life,  yet  badly,  aa  "  The 
Crown-bird  of  Mexico."  He  had  doubtless  been  misinformed  a* 
to  itsproper  country  ;  but  Touracos  were  called  "  Crown-birds  "  by 
the  Europeans  In  West  Africa,  as  witness  Bosnian's  Drtcriptfon  of 
UwOOattqf  Guinea  (1721),  ed.  2,  p.  261,  and  W.  Smith's  Voyage  to 
"  the  name  was  also  given  to  the 


a  tnira  genus  aa  loryuutota  rru- 
the  foregoing  by  the  absence  of 
s  primaries,  and  seems  to  lead 
in  which  the  plumage  is  of  » 


Crowneo  i.ranes, 


by  modern  systematists  in  the  Family  Mruophagidar, 
commonly  Englished  Plantain-eaters  or  Touracos, 
sometimes  spelt  TourakooB. 

To  take  first  the  Plantain-eaters 
Muaophaga,  of  which  only  two  speei 
about  the  size  of  a  Crow  is  comparatively  common  in  mu- 
seums, and  is  readily  recognised  by  having  the  homy  bate 
of  its  fine  yellow  bill  prolonged  backwards  over  the  fore- 
head in  a  kind  of  shield.  The  top  of  the  bead,  and  the 
primaries,  except  their  outer  edge  and  tip,  are  deep  crim- 
son ;  a  white  streak  extends  behind  the  eye ;  and  the  rest 
of  the  plumage  is  of  a  rich  glossy  purple.  The  second 
specie*,  M.  route,  which  is  rare,  chiefly  differs  by  wanting 
the  white  eye-streak.  Then  of  the  Touracos— the  species 
originally  described  is  about  the  siae  of  a  Jay,  and  has  the 
head,  crest  (which  is  vertically  compressed  and  tipped  with 
red),  neck,  and  breast  of  a  fine  grass-green,  varied  by  two 
conspicuous  white  streaks— one,  from  the  gape  to  the  tipper 
part  of  the  crimson  orbit,  separated  by  a  black  patch  from 
the  other,  which  runs  beneath  and  behind  the  eye.  The 
wing-coverts,  lower  part  of  the  back,  and  tail  are  of  a  bright 
steel-purple,  the  primaries  deep  crimson,  edged  and  tipped 
with  bluish-black.  Over  a  doaen  other  congeneric  specie*, 
more  or  less  resembling  this,  have  now  been  described,  sad 
all  inhabit  some  district  of  Africa ;  but  there  is  only  room 
here  to  mention  that  found  in  the  Cape  Colony  and  Natal, 
where  it  is  known  as  the  "  Lory"  (ef.  vol.  xv.  p.  9,  note  1  , 
and,  though  figured  by  Daubenton  and  others,  first  differ- 
entiated in  1841  by  Strickland  {Ann.  Nat,  Bittoru,  viL  p 
33)  as  TuraeuM  albicrittalut — its  crest  having  a  conspicuous 
white  border,  while  the  steel-purple  of  T.  persa  is  replaced 
by  a  rich  and  glossy  bluish -green  of  no  leas  beauty.  In 
nearly  all  the  species  of  this  genus  the  nostrils  are  almost 
completely  hidden  by  the  frontal  feathers ;  but  there  an 
two  others  in  which,  though  closely  allied,  this  is  not  the 
case,  and  some  systematists  would  place  them  in  a  separate 
genus  OaUirex;  while  another  species,  the  giant  of  the 
Family,  has  been  moved  into  a  third  genus  as  Corytkjeoit  cm- 
tela.  This  differs  from  any  of  the  f 
the  crimson  coloration  of  the 
to  another  group,  Sehizorrh%9,  I 
still  plainer  type,  and,  moreover,  the 
only  exposed  but  in  the  form  of  a  slit  I 
as  in  all  the  rest.  This  genus  contains  about  half  a 
one  of  which,  8.  < 
io  Natal,  and  is  of  i 
A  good  deal  has  been  written  about  these  birds,  wh 
the  subject  of  one  of  the  most  beautiful  monographs 
published-/)*  Tatrake't  afgebdd  en  betekreren,-hy  Schlegel 
and  Westerman,  brought  out  at  Amsterdam  in  1860 ;  while 
the  latest  collected  information  is  contained  in  an  elaborate 
essay  by  Herr  8c h alow  (Jour.  f.  OmitKoiogie,  1886,  pp.  1-77). 
Still,  much  remains  te  be  made  known  aa  to  their  dis- 
tribution throughout  Africa,  and  their  habits.  They  seem 
to  be  all  fruit-eaters,  and  to  frequent  the  highest  trees, 
seldom  coming  to  the  ground.  Very  little  can  be  confi- 
dently asserted  as  to  their  nidification,  but  at  least  one 
species  of  Sckuorrhit  is  said  to  make  a  rough  nest  and 
therein  lay  three  eggs  of  a  pale  blue  color.  An  extraordi- 
nary peculiarity  attends  the  crimson  coloration  which 
adorns  the  primaries  of  so  many  of  the  Mutophagid*.  So 
long  ago  as  1818,  Jules  Verreaux  observed  (Ave.  ZooL  So- 
ciety, 1871,  p.  40)  that  in  the  case  of  T.  albieritlatmt  this 
beautiful  hue  vanishes  on  exposure  to  heavy  rain  and 
only  after  some  interval  of  time  and  when  the 
are  dry* 

The  Mutophagidce.  form  a  very  distinct  Family  of 
Prof.  Huxley's  Coceygomorphcr,  having  perhaps  the 
Coliidce  and  Cuculida;  as  their  nearest  allies.  Eytoo 
pointed  out  (Ann.  Nat.  History,  scr.  3.  ii.  p.  458)  » 
feature  possessed  in  common  by  the  latter  and  the 
Mutophagitkt.  in  the  "process  attached  to  the  ante- 
rior edge  of  the  ischium,"  which  he  likened  to  the 
so-called  "marsupial"  bones  of  Didelpbian  Mam- 
mals. J.  T.  Reinhardt  has  also  noticed  ( Yuirntk. 
Mcddth.  Naturhist.  Forming,  1871,  pp.  326-341) 
another  Cuculine  character  offered  by  the  os  unctnatun 
affixed  to  the  lower  side  of  the  ethmoid  in  the  Pis* 

*  The  fact  of  this  coloring  matter  being  soluble  in  water  was  in- 
cidentally mentioned  at  a  meeting  of  the  Zoological  Society  by 
Mr.  Tegeuneler.  and  brought  to  the  notice  of  Prof.  Church,  who 
after  experiment,  published  In  1868  {Student  and  InUiUetuat  » 
srncr,  I.  pp  161-168)  an  account  of  it  aa  "  Turacln,  a  new  into*, 
pigment  contalnlngcopper."  Further  Information  on  tbewblecl 
was  given  by  Monteiro  (CAewi.  A'ews,  xxvUl.  p.  201 :  Quart.  J** 
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tain-eaters  and  Touraoos ;  but  too  much  dependence 
must  not  be  placed  on  that,  since  a  similar  structure 
is  presented  by  the  Frigate- bird  (vol.  ix,  p.  690) 
ana  the  ['Ethels  (vol.  xviii.  p.  725).  A  correspond- 
ing process  seems  also  to  be  found  in  Troqon  (o.t>.). 
The  bill  of  nearly  all  the  species  of  Miuophagidce  u 
curiously  serrated  or  denticulated  along  the  margin, 
and  the  feet  have  the  outer  toe  reversible.  No  mem- 
ber of  the  Family  is  found  outside  of  the  continental 
portion  of  the  Ethiopian  Region.  (a.  n.) 

TOURCOING,  a  manufacturing  town  of  France  in 
the  department  of  Nord,  7  miles  northeast  of  Lille  on 
the  railway  to  Ghent,  is  rapidly  becomingone  with 
the  neighboring  town  of  Roubadc  {q.v. ).  Wool,  cot- 
ton, linen,  and  silk  are  spun  in  more  than  65  mills 
(40,000  spindles) :  there  are  upwards  of  25  combing 
establishment*  (by  machine  and  hand),  50  to  55  man- 
ufactories of  velvet -pile  carpets,  furniture  stuffs,  and 
all  kinds  of  woven  goods,  besides  dye-works,  soap- 
works,  a  sugar-refinery,  and  machine  workshops.  The 
total  industrial  production  of  Tourooing  may  be  set 
down  at  about  £6,800,000  [$33,048,000]  per  annum. 
Tourooing  possesses  a  chamber  of  commerce,  a  conseil 
de  prudhommes,  a  consultative  chamber  of  art*  and 
manufactures,  a  wool  "conditioning  "  bureau,  schools 
of  drawing,  painting,  music,  and  architecture,  and  a 
horticultural  society.  In  1866  a  pyramid  was  erected 
to  commemorate  a  battle  gained  by  Jourdan  and  Mo- 
reau  in  the  neighborhood  in  1794.  The  population, 
34,415  in  1881,  was  41,570  in  1886  (commune 
58,008). 

Famed  since  the  14th  century  for  Its  woollen  manufac- 
tures, Tourcoing  was  fortified  by  the  Flemings  when  Louis 
XL  of  France  disputed  the  inheritance  of  Charles  the  Bold 
with  Mary  of  Burgundy.  The  town  Buffered  much  from 
the  French  in  1477,  from  the  Huguenots  in  1556.  and  by 
Ire  in  1607  and  1711.  The  inhabitant*.  18,000  in  1789,  were 
reduced  by  the  French  Bevolutiou  to  10,000,  bat  anew  era 
of  prosperity  began  in  1832.  In  1801  the  population  of  the 
commune  was  23.493,  and  in  1871  it  was  43,322. 

TOURGUEN IEFF,  Ivan  1  (1818-1883),  the  de- 
scendant of  an  old  Russian  family*  was  born  at  Orel, 
in  the  government  of  the  same  name,  in  1818.  His 
father,  the  colonel  of  a  cavalry  regiment,  died  when 
our  author  was  sixteen  years  of  age,  leaving  two 
sons,  Nicholas  and  Ivan,  who  were  brought  up  under 
the  care  of  their  mother,  the  heiress  of  the  Litvinoffs, 
a  lady  who  owned  large  estates  and  many  serfs  ivan 
studied  for  a  year  at  the  university  of  Moscow,  then 
at  St,  Petersburg,  and  was  finally  sent  in  1843  to 
Berlin.  His  education  at  home  had  been  conducted 
by  German  and  French  tutors,  and  was  altogether 
foreign,  his  mother  only  speaking  Russian  to  her  ser- 
vants, as  became  a  great  lady  of  the  old  school.  For 
his  first  acquaintance  with  the  literature  of  his  coun- 
try the  future  novelist  was  indebted  to  a  serf  of  the 
family,  who  used  to  read  to  him  verses  from  the  Rat- 
find  of  Kheraskoff,  a  once-celebrated  poet  of  last  cen- 
tury. _  Tourguenieff 's  early  attempts  in  literature, 
consisting  of  poems  and  trifling  sketches,  may  be 
passed  over  here;  they  were  not  without  indications 
of  genius,  and  were  favorably  spoken  of  by  Bielinski, 
then  the  leading  Russian  critic,  for  whom  Tourgue- 
nieff ever  cherished  a  warm  regard.  Our  author  first 
made  a  name  by  his  striking  sketches  "  The  Papers 
of  a  Sportsman  '  (Zapuln  Okhotnikn),  in  which  the 
miserable  condition  of  the  peasants  was  described  with 
startling  realism.  The  work  appeared  in  a  collected 
form  in  1852.  It  was  read  by  all  classes,  including 
the  emperor  himself,  and  it  undoubtedly  hurried  on 
the  great  work  of  emancipation.  Tourguenieff  had 
always  sympathized  with  the  mvxhikt;  he  had  often 
been  witness  of  the  cruelties  of  his  mother,  a  narrow- 

1  [Tourguenleira  roll  name  was  Ivan  Sergerltch  and  his  birth- 
day b  tuualty  given  as  the  9th  November.  An  extensive  bibliog- 
raphy of  thU  subject  I*  given  in  the  Literary  World  (Boston,  22 
September,  lWSVln  which  occurs  a  noticeof  Eugene  Schuyler's 
translation  of  rWrt  and  dm,  menUoued  Id  the  text  undor  a 
similar  UU«  —  Am.  «W.* 


minded  and  vindictive  woman.  In  some  interesting 
papers  recently  contributed  to  the  "European  Mes- 
senger "  (  VZo/ntfc  Evropi)  by  a  lady  brought  up  in  the 
household  of  Mme.  Tourguenieff.  sad  details  are  given 
illustrative  of  her  character.  Thus  the  dumb  porter 
of  gigantic  stature,  drawn  with  such  power  in  Mumu, 
one  of  our  author's  later  sketches,  was  a  real  person. 
We  are,  moreover,  told  of  his  mother  that  she  could 
never  understand  how  it  was  that  her  son  became  an 
author,  and  thought  that  he  had  degraded  himself. 
How  could  a  Tourguenieff  submit  himself  to  be  criti- 
cised? The  next  production  of  the  novelist  was  "  A 
Nest  of  Nobles  "  (Vvoriansicoc  Gniezdo),  a  singularly 
pathetic  story,  which  greatly  increased  his  reputation. 
This  appeared  in  1859,  and  was  followed  the  next  year 
by  "On  the  Eye"  (Nakanun/), — a  tale  which  con- 
tains one  of  his  most  beautiful  female  characters, 
Helen.  In  1862  was  published  "Fathers  and  Chil- 
dren" [Otzi  i  Dieti),  in  which  the  author  admirably 
described  the  nihilistic  doctrines  then  beginning  to 
spread  in  Russia,  he  himself  inventing  the  word  nihil- 
ism, which  seems  likely  to  become  permanent.  In 
1867  appeared  "Smoke*'  {Mm),  and  in  1877  his  last 
work  or  any  length,  "Virgin  Soil"  [Nov).  Besides 
his  longer  stones,  many  shorter  ones  were  produced, 
some  of  great  beauty  and  full  of  subtile  psychological 
analysis,  such  as  nvdin,  "The  Diary  of  a  Useless 
Man"  [DnevnOe  Lithnago  Chdovieka),  and  others. 
These  were  afterwards  collected  into  three  volumes. 
The  last  works  of  the  great  novelist  were  "  Poetry  in 
Prose"  and  "Clara  Milich,"  which  appeared  in  the 
pages  of  the  "  European  Messenger." 

Tourguenieff.  during  the  latter  part  of  his  life,  did 
not  reside  much  in  Russia ;  he  lived  either  at  Baden 
Baden  or  Paris,  and  chiefly  with  the  family  of  the 
celebrated  singer  Viardot  Garcia,  to  the  members  of 
which  he  was  much  attached.  He  occasionally  visited 
England,  and  in  1879  the  degree  of  D  C  L.  was  con- 
ferred upon  him  by  the  university  of  Oxford.  He 
died  at  Bougival,  near  Paris,  on  September  4,  1883  ; 
according  to  his  wish,  his  remains  were  taken  to  St 
Petersburg,  and  buried  in  the  Volkoff  cemetery,  near 
those  of  the  critic  Bielinski 

Unquestionably  Tourguenieff  may  be  considered  one  of 
the  greatest  novelists  of  our  own  or  any  other  times,  and 
worthy  to  be  ranked  with  Thackeray,  Dickens,  and  George 
Eliot :  with  the  genius  of  the  last  of  these  be  has  many 
affinities.  His  studies  of  human  nature  are  profound,  and 
he  has  the  wide  sympathies  which  are  essential  to  genius 
of  the  highest  order.  A  melancholy,  almost  pessimist,  feel- 
ing pervades  his  writings,  but  perhaps  this  is  always  found 
in  those  who  have  truly  listened  to  the  "still, sad  music  of 
humanity."  This  morbid  self-analysis  seems  natural  to  the 
Slavonic  mind,  and  Tourguenieff  bas  given  abundant  proof 
nf  possessing  it.  The  closing  chapter  of  "A  Nest  of  Nobles  " 
is  one  of  the  saddest  and  at  the  same  1 " 
the  whole  range  of  existing  novels. 

The  writings  of  Tourguenieff  have  been  made  familiar  to 
persons  unacquainted  with  Russian  by  French  translations. 
There  are  some  versions  in  English,  but  the  only  two  wor- 
thy of  notice  are  the  translation  of  the  "  Nest  of  Noble 
under  the  name  of  "  Lisa,"  by  Mr. 
Soil,"  by  the  late  Mr.  Aahton  Dilke. 


TOURMALINE.  See  Electricity,  vol.  viii.  pp. 
8,  93.  Geology,  vol.  x.  p.  203 ;  and  Mineralogy, 
vol.  xvi.  p.  426. 

TOURNAI  (Flem.  Doornik),  a  town  of  Belgium, 
capital  of  an  arrondissement  in  the  province  of  Hai- 
nault,  53  miles  by  rail  west>southwest  from  Brussels, 
is  divided  into  two  parts  by  the  Scheldt,  which  is  here 
spanned  by  seven  bridges  and  lined  with  spacious  tree- 
shaded  quays.  The  older,  which  is  also  the  busier 
and  more  important  portion  of  the  town,  stands  on 
the  left  bank  ;  the  new  town  is  distinguished  by  its 
neat  regular  streets  and  modern  architecture.  The 
cathedral,  which  is  a  fine  example  of  tin-  Romanesque 
style,  is  a  cruciform  basilica,  with  a  series  of  chapels 
and  five  towers.  The  nave  was  probably  consecrated 
in  1171  ;  the  transepts  date  from  the  13th  century; 
and  the  (Gothic)  choir  was  completed  in  1338,  at 
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which  time  also  the  Romanesque  facade  was  altered, 
and  a  porch  in  the  Pointed  style  added.  The  sculpt- 
ures in  the  ™>-.'h  range  in  date  from  the  13th  to  the 
17th  century,'  and  deserve  special  notice,  particularly 
those  of  later  date  by  native  artists.  The  general 
effect  of  the  interior  u  harmonious  and  impressive. 
The  capitals  of  the  pillars  are  rich  and  varied ;  the 
passage  round  the  choir  contains  several  pictures  of 
the  Flemish  school ;  the  richly  sculptured  Renaissance 
rood  loft  dates  from  1566;  and  most  of  the  stained 
glass  in  the  transept  dates  from  about  1456.  The 
adjacent  belfry,  dating  originally  from  1187,  and 

8 artly  rebuilt  in  1391,  was  restored  in  1852.  In  the 
Grande  Place,  not  far  from  the  cathedral,  is  the 
church  of  St.  Quentin.  sometimes  spoken  of  as  "  la 
petite  cathearale,"  in  the  Transition  style,  and  nearly 
of  the  same  date  as  the  cathedra).  The  church  of  St. 
Jacques  dates  from  the  13th  and  14th  centuries,  and 
that  of  St  Brice  from  the  12th.  The  buildings  of 
the  old  monastery  of  St.  Martin,  on  the  southwest 
side  of  the  town,  are  now  used  as  an  hotel  de  ville,  in 
connection  with  which  there  is  a  small  picture  gallery 
containing  some  examples  of  Rembrandt,  Rubens,  and 
Van  Dyck.  The  town  contains  courts  of  law,  an  athe- 
naeum, a  theatre,  a  school  of  arts  and  manufactures, 
an  episcopal  palace  and  seminary,  a  natural  history 
museum,  besides  other  public  buildings.  The  fortifi- 
cations of  Vauban,  extended  after  the  second  treaty 
of  Paris,  are  now  demolished,  and  their  place  taken  by 
boulevards.  The  leading  objects  of  manufacture  are 
stockings  and  "Brussels  '  carpets:  the  other  indus- 
tries include  paper-making,  thread-making,  and  the 
spinning  of  wool  and  flax.  The  trade  of  the  place  is 
very  considerable,  as  vessels  of  150  tons  burden  can 
ascend  the  river  to  this  point,  and  its  railway  commu- 
nications are  good.  The  population  in  1876  was  32,145 
[and  in  1886  was  34,580]. 

Tuurnay,  supposed  to  be  the  Civitat  Nerviomm  of  Oeesar, 
■ad  Afterwards  known  as  Tournaeus,  was  one  of  the  first 
place*  conquered  by  the  Franks,  and  Clovis  made  it  for  a 
time  his  capital.  In  modern  times,  standing  as  it  does  on 
the  frontier  between  Belgium  and  France,  it  has  been  fre- 
quently besieged  and  taken.  History  records  specially  the 
siege  by  Alexander  of  Partna  in  1581,  when  it  was  bravely 
but  unsuccessfully  defended  by  the  princess  D'Espinoy, 
whose  statue  now  stands  in  the  Grande  Place.  Perk  in 
as  a  native  of 


TOURNAMENTS.  Toornaments  and  jousts  were 
the  chief  military  exercises  and  displays  of  the  age 
of  chivalry.  Besides  being  the  appropriate  sports  and 
pastimes  of  a  warlike  era  and  caste,  they  were  intended 
to  test  the  skill  and  exhibit  the  prowess  of  the  knights 
and  squires  who  took  part  in  them.  Considered  under 
their  more  serious  aspect,  apart  from  their  association 
with  pomp  and  festivity,  they  were,  practically  speak- 
ing, the  equivalents  of  the  reviews  and  sham-fights  of 
later  times,  and  were  designed  as  a  preparation  for  the 
actual  manoeuvres  and  real  conflicts  of  the  battlefield. 
Tournaments  and  jousts  differed  from  one  another 
principally  in  the  circumstance  that  in  the  first  several 
combatants  on  each  side  were  engaged  at  once,  and  in 
the  second  the  contention  was  between  two  combatants 
only.  The  former  consisted  of  the  mutual  charges  of 
equal  troops  of  cavalry,  while  the  latter  consisted  of  a 
duel  on  horseback.  Du  Cange  says  that  the  French 
tournoi,  English  "tournament,"  was  a  general  ex- 
pression which  comprehended  all  sorts  of  combats  that 
were  performed  by  way  of  exercise.  But  it  more 
properly  meant  such  as  were  performed  by  companies, 
where  many  were  in  conflict  against  the  same  number, 
representing  the  form  of  a  battle.  When  those  gen- 
eral combats  were  ended,  then  single  ones  commenced; 
for  all  whowere  desirous  of  displaying  their  address, 
and  attracting  public  notice  for  their  valor,  offered  sin- 
gle combat  with  sword  or  lance  against  all  who  Bhould 
present  themselves : "  and  he  adds  that  these  combats 
were  called  by  the  old  French  writers  "joustes,"  which 
is  the  same  word  as  the  English  "jousts."  But  jousts 


were  held  far  more  frequently  than,  and  quite  inde- 
pendently of,  regular  tournaments  throughout  the 
period  in  which  the  customs  of  chivalry  were  observed, 
and,  according  to  some  authorities,  the  lance  alone  was 
used  in  them,  while  in  the  others  all  weapons  except 
firearms  were  employed.  In  both  cases  such  weapons 
were  usually  although  not  invariably  rendered  innocu- 
ous, and  it  was  only  rarely  that  the  combatants  were 
killed  or  injured  by  wounds,  as  distinguished  from 
falls  and  bruises.  But  in  one  way  or  another  tourna- 
ments and  jousts  were  always  extremely  dangerous, 
and  a  long  list  of  eminent  persons  met  their  deaths  in 
them,  from  Raoul,  Com  to  de  Guinea,  to  Henry  IL  of 
France.  It  may  be  assumed  that  jousts  in  some  shape 
existed  at  all  periods,  in  which  men  fought  in  armor 
and  on  horseback,  and  were  in  the  habit  of  practicing 
themselves  in  time  of  peace  for  the  exigencies  of  war- 
fare. But  it  is  very  doubtful  when  ana  where  tourna- 
ments, in  theproper  sense  of  the  term,  were  originally 
instituted.  The  older  writers  on  the  subject  sought  to 
connect  them  with  the  "Troia"  or  "ludus  Trojie  " 
among  the  Romans  But  this  is  a  piece  of  archaeol- 
ogy of  the  same  sort  as  that  which  identified  the 
knighthood  of  the  Middle  Ages  with  the  ancient 
"  oroo  equestris,"  and  will  not,  of  course,  bear  exam- 
ination. Much  reliance  again  has  been  placed  by  some 
of  them  on  the  account  of  a  sham-fight  which  was 
held  at  the  celebrated  interview  between  the  emperor 
Louis  and  Charles  the  Bald  in  841,  which  in  certain 
respects  bore  a  dose  resemblance  to  a  tournament,  and 
was  no  doubt  the  kind  of  exhibition  out  of  which  the 
tournament  of  a  later  age  was  developed.  Others  at- 
tribute the  institution  of  tournaments  to  the  emperor 
Henry  the  Fowler,  who  died  in  936,  or  to  Geoffrey  de 
Preuilly,  the  ancestor  of  the  counts  of  Tours,  who  died 
in  1066.  However  this  may  be,  it  is  certain  that  they 
were  in  vogue  on  the  Continent  at  the  end  of  the  Uth 
century,  and  that  in  the  early  part  of  the  1 2th  cen- 
tury they  were  introduced  into  England.  In  the  13th 
ana  14th  centuries  they  were  common  all  over  Chris- 
tendom, including  the  Eastern  as  well  as  the  Western 
empire  and  the  states  comprised  in  or  adjacent  to  it. 
It  was  not  until  the  end  of  the  16th  century  that  tilts 
and  bastiludes  passed  out  of  fashion  in  Britain,  and 
even  in  the  earlier  years  of  the  17th  century  they  were 
occasionally  celebrated  under  the  patronage  of  Henry, 
prince  of  Wales,  son  of  King  James  L 

The  older  authorities  on  tournaments  and  Jousts  are  ex- 
ceedingly numerous.  Bat  all  that  is  material  f 
have  written  will  be  found  in  Ste  Palaye's 


VAndtmne  CKeralerie  and  Mill's  History  of  CSiflry.  The 
"  Dissertations"  of  Du  Cange  at  the  end  of  JoinvilleS 
Mtmoirt  and  the  Ckrxmidrt  of  Froiasart  and  Honstrelet  mar 
also  be  consulted.  Ste  Palaye  and  Mills  were  both  indus- 
trious compilers,  and  the  second  is  moch  indebted  to  the 
first. 

TOURNEBOUT,  a  wind  instrument  of  wood,  in 
which  a  cylindrical  column  of  air  is  set  in  vibration 
by  a  reed.  The  lower  extremity  is  turned  up  in  a  half 
circle,  and  from  this  peculiarity  it  has  gained  the 
French  names  tournebout  and  cromorne, — the  Utter  a 
corruption  of  the  German  name  Krummhorn.  There 
appears  to  be  no  English  equivalent.  The  reed  of  the 
tournebout,  like  that  of  the  bassoon,  is  formed  by  two 
tongues  of  cane,  adapted  to  the  small  end  of  a  conical 
brass  tube,  the  large  end  being  inserted  in  the  body  of 
the  instrument.  It  presents,  however,  this  difference, 
that  it  is  not,  like  that  of  the  bassoon,  in  contact  with 
the  player's  mouth,  but  is  covered  again  by  a  cap 
pierced  with  a  hole  hi  the  upper  part,  through  which 
opening  the  air  is  introduced  which  sets  the  reed  in 
vibration,  the  reed  being  therefore  subject  to  no  pres- 
sure of  the  lips.    The  compass  of  the  instrument  is 


naturally  limited  to  the  simple  fundamental  sounds 
which  the  successive  opening  of  the  lateral  holes  riTea 
rise  to.   The  tournebout*  have  not  much  length  for 


the  deep  sounds  they  produce,  which  arises  from  these 
sounding,  like  all  tubes  of  cj  Undrical  bore 
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provided  with  reeds,  the  same  ss  the  stopped  pipes 
of  an  organ.  That  is  to  say,  theoretically  they  require 
only  half  the  lengths  nec- 
essary for  the  open  pipes 
of  an  organ,  or  for  coni- 
cal tubes  pro  Tided  with 
reeds,  to  produce  notes 
of  the  same  pitch.  More- 
over, when,  to  obtain  a 
harmonic,  the  column  of 
air  is  divided,  the  tour- 
Debout  will  not  give  the 
octave  like  the  oboe  and 
bassoon,  but  the  twelfth, 
corresponding  in  this  pe- 
culiarity with  the  clarinet 
and  all  stopped  pipes  or 
bourdons.  With  the  or- 
dinary boring  of  eight 
lateral  holes,  the  tourne- 
bout  possesses  a  limited 
scale  embracing  a  ninth. 
Sometimes,  however,  the 
deeper  sounds  are  com- 
pleted by  the  addition  of 
one  or  more  keys.  By 
its  structure  the  toume- 
boot  is  one  of  the  oldest 
wind  instruments;  it  is 
cfidently  derived  fro  in 
the  Greek  aula  and  the 
Roman  tibia,  which  con- 
sisted equally  of  a  simple 
cylindrical  pipe  of  which 
the  column  of  sir  was  set 
is  Tibration  by  a  double 
teed. 

Notwithstanding  the 
successive  improvements 
that  were  introduced  in 

the  manufacture  of  wind  instruments,  the  tournebout 
scarcely  ever  varied  in  the  details  of  its  construction. 
Such  as  we  see  it  represented  in  the  treatise  by  Vir- 
duog1  we  find  it  again  about  the  epoch  of  its  disap- 
pearance in  L1  Art  du  Faiteur  </'  Instruments  de  1  En- 
cydopidk  de  Diderot  et  d  Alembert  (Paris,  1751-80). 

The  tooraeboaU  existed  as  a  complete  family  from  the 
15th  century.  According  to  Virdung,  It  was  formed  of  four 
individual  instruments;  Prsstorius*  cites  five.— the  deep 
bass,  the  baas,  the  tenor  or  alto,  the  cantos  or  soprano,  ana 
the  high  soprano,  with  com  pass  respectively  of 
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A  band,  or,  to  use  the  expression  of 
I    Pnetorius,  an  "  accort,"  of  tourneboats 
I    comprehended — 1  deep  bass,  2  bass,  3 
t      *-  alto-tenor,  2  cantos  (soprano),  1  high 

soprano  =  9. 

The  ton  me  bouts  were  not  always  an  orchestra  by  them- 
selves; they  allied  themselves  also  to  other  instruments,  and 
notably  to  flutes  and  oboes.  It  was  thus  that  the  little 
group*  of  musicians  in  the  service  of  princes  or  those  en- 
cased by  some  large  town  on  the  occasion  of  a  festival  or 
Public  ceremony,  where  composed  of  several  tournebout 
players  combined  with  some  flautists  and  oboe  players.  In 
1685  the  orchestra  of  the  Neue  Kirche  at  Strasburg  com- 
prised two  tournehouts,  and  until  the  middle  of  the  last 
century  these  instrument*  formed  part  of  the  music  called 
"la  k ramie  ecurie"  in  the  service  of  the  French  kings. 
Tournebout*  have  in  our  days  become  of  extreme  rarity, 
and  scarcely  exist  in  collections.  The  museum  of  the  Con- 
servatoire Royal  de  Musique  at  Brussels  has  the  good  fort- 
to  possess  a'  complete  family,  which  ia  regarded  as 
belonged  to  the  duke  of  Ferrara,  Alphonso  IL 
a  prince  who  reigned  from  1558  to  1597.  The 


soprano  fcantua  or  discant)  has  the  st 
while  the  alto,  the  tenor  (furnished 


with  a  key),  and 


m 
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The  bass  (see  accompanying  figure),  besides  having  two 
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keys,  in  distinguished  from  the  others  by  a  kind  of  i 
bolt,  two  of  which  slide  in  grooves  and  close  the  two  holes 
that  form  the  lowest  notes  of  the  instrument,  It  is  very 
curious  to  observe  that  the  employment  of  these  bolts, 
placed  at  the  extremity  of  the  tournebout  and  out  of 
reach  of  the  fingers  of  the  instrumentalist,  forces  him  to 
require  the  assistance  of  a  person  whose  sole  mission  is  to 
attend  to  these  bolts  during  the  performance. 

The  "  Platerspil "  of  which  Virdung  gives  a  drawing  is 
only  a  kind  of  tournebout.  It  presents  especially  the  pecu- 
liarity that  instead  of  having  a  cap  to  cover  over  the  reed, 
there  is  a  spherical  receiver  surrounding  the  reed  to  which 
the  tube  for  insufflation  is  adapted.  This  receiver  was  of 
wood  worked  round,  or  perhaps  consisted  of  a  simple  gourd. 

TOURNEFORT,  Joseph  Pitton  ot  (1656-1708), 
a  botanist  of  considerable  reputation,  was  born  at 
Aiz,  in  Provence,  in  1656.  He  studied  in  the  con- 
vent of  the  Jesuits  at  Aix,  and  was  destined  for  the 
church,  but  the  death  of  his  father  left  him  free  to 
follow  his  botanical  inclinations.  After  •  coaple  of 
years  collecting,  he  studied  medicine  at  Montpellier, 
but  soon  returned  to  his  favorite  pursuit,  and  was 
appointed  professor  of  botany  st  the  Jardin  des 
Plantes  in  1683.  By  the  king's  order  he  travelled 
through  western  Europe  where  he  made  very  exten- 
sive collections,  and  subsequently  spent  three  years  in 
Greece  and  Asia  Minor  (1700-1702).  Of  this  journey 
s  description  in  s  series  of  letters  was  posthumously 
published  in  3  vols.  (Relation  «f  tin  Voyage  du  Ijevant, 
Lyons,  1717).  His  principal  work  is  entitled  Inititu- 
timet  Rei  Herbaria  (3  vols.,  Paris,  1700),  and  upon 
this  rests  chiefly  his  claims  to  remembrance  as  one  of 
the  most  eminent  of  the  systematic  botanists  who 
prepared  the  way  for  Linnmus.  His  exact  position 
among  these  has  been  discussed  at  length  by  Sachs 
( Gachichte  d.  Botanik,  Munich,  1875).  He  died  De- 
cember 28,  1708. 

TOURNEUR,  Ctbil,  %  tragic  poet  of  the  first 
order,  has  left  no  record  of  his  existence  beyond  the 
respective  dates  of  his  first  and  last  extant  works 
( 1 600-16)  3).  An  allegorical  poem ,  worthless  as  art  and 
incomprehensible  as  allegory,  is  the  earliest  of  these ;  an 
elegy  on  the  death  of  Pnnce  Henry,  son  of  James  I.,  is 
thelatest.  The  two  plays  on  which  his  fame  rests  and 
on  which  it  will  rest  forever,  were  published  respect- 
ively in  1607  and  1611,  but  all  students  have  agreed  to 
accept  the  internal  evidence  which  assures  us  that  the 
later  in  date  of  publication  must  be  the  earlier  in  date  of 
composition.  His  only  other  known  work  is  an  epicede 
on  Sir  Francis  Vere,  of  no  great  merit  as  poetry,  but 
of  some  value  as  conveying  in  a  straightforward  and 
masculine  style  the  poet's  ideal  conception  of  s  per- 
fect knight  or  "  happy  warrior,"  comparable  by  those 
who  may  think  fit  to  oompare  it  with  the  more  nobly 
realised  ideals  of  Chaucer  and  of  Wordsworth.  But 
if  Tourneur  had  left  on  record  no  more  memorable 
evidence  of  his  powers  than  might  be  supplied  by  the 
survival  of  his  elegies,  he  could  certainly  nave  claimed 
no  higher  place  among  English  writers  than  is  now 
occupied  by  the  Rev.  Charles  Fitzgeoffrey,  whose 
voluminous  and  fervent  elegy  on  Sir  Francis  Drake  is 
indeed  of  more  actual  value,  historic  or  poetic,  than 
either  or  than  both  of  Tourneur' s  elegiac  rhapsodies. 
The  singular  power,  the  singular  originality,  and  the 
singular  limitation  of  his  genius  are  all  equally  obvious 
in  The  Atheist's  Tragedy,  a  dramatic  poem  no  less 
crude  and  puerile  ana  violent  in  action  and  evolution 
than  simple  and  noble  sod  natural  in  expression  and 
in  style.  The  executive  faculty  of  the  author  is  in 
the  metrical  parts  of  his  first  play  so  imperfect  as  to 
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suggest  either  incompetence  or  perversity  in  the  work- 
man ;  in  The  Revenger' t  Tragedy  it  is  so  magnificent, 
so  Bimple,  impeccable,  and  sublime,  that  the  finest 
passages  of  this  play  can  be  compared  only  with  the 
noblest  examples  of  tragic  dialogue  or  monologue  now 
extant  in  English  or  in  Qrcck.  There  is  no  trace  of 
imitation  or  derivation  from  an  alien  source  in  the 
genius  of  this  poet.  The  first  editor  of  Web- 
ster has  observed  how  often  he  imitates  Shakes- 
peare ;  and,  in  fact,  essentially  and  radically  inde- 
pendent as  is  Webster's  genius  also,  the  sovereign 
influence  of  his  master  may  be  traced  not  only 
in  the  general  tone  of  his  style,  the  general 
scheme  of  his  composition,  but  now  and  then 
in  a  direct  and  never  an  unworthy  or  imperfect 
echo  of  Shakespeare's  very  phrase  and  accent. 
But  the  resemblance  between  the  tragic  verse 
of  Tourneur  aod  the  tragic  verse  of  Shakespeare 
is  simply  Buch  as  proves  the  natural  affinity  be- 
tween two  great  dramatic  poets,  whose  inspira- 
tion partakes  now  and  then  of  the  quality  more 
proper  to  epic  or  to  lyric  poetry .  The  fiery 
impulse,  the  rolling  music,  the  vivid  illustra- 
tion of  thought  by  jets  of  insuppressible  pas- 
sion, the  perpetual  sustenance  of  passion  by 
the  implacable  persistency  of  thought,  which 
we  recognise  as  the  dominant  and  distinctive 
qualities  of  such  poetry  as  finds  vent  in  the 
utterances  of  Hamlet  or  of  Timon,  we  recog- 
nize also  in  the  scarcely  less  magnificent  poetry, 
the  scarcely  less  fiery  sarcasm,  with  which  Tour- 
neur has  informed  the  part  of  Viudioc — a  harder- 
headed  Hamlet,  a  saner  and  more  practically  sav- 
age and  serious  Timon.  He  was  a  satirist  as  passionate 
as  Juvenal  or  Swift,  but  with  a  finer  faith  in  goodness, 
a  purer  hope  in  its  ultimate  security  of  triumph.  This 
fervent  constancy  of  spirit  relieves  the  lurid  gloom 
and  widens  the  limited  range  of  a  tragic  imagination 
which  otherwise  might  be  felt  as  oppressive  rather 
than  inspiriting.  His  grim  and  trenchant  humor  is  as 
peculiar  in  its  sardonic  passion  as  his  eloquenoe  is 
original  in  the  strenuous  music  of  its  cadences,  in  the 
roll  of  its  rhythmic  thunder.  As  a  playwright  his 
method  was  almost  crude  and  rude  in  the  headlong 
straightforwardness  of  its  energetic  simplicity  ;  as  an 
artist  in  character,  his  interest  was  intense  but  narrow, 
his  power  magnificent  but  confined  ;  as  a  dramatic 
poet,  the  force  of  his  genius  is  great  enongh  to  ensure 
nini  an  enduring  place  among  the  foremost  of  the 
followers  of  Shakespeare.  (a.  C.  8.) 

TOURS,  a  town  of  France,  formerly  the  capital  of 
Touraine,  now  chef-lieu  of  the  department  of  Indrc-et- 
Loire,  the  see  of  an  archbishop,  and  the  headquarters 
of  the  9th  corps  d'armee,  lies  145  miles  (by  rail)  south- 
west of  Paris,  on  the  left  bank  of  the  Loire,  a  little 
above  the  junction  of  the  Loire  and  Cher.  Many  for- 
eigners, especially  English,  live  at  Tours,  attracted  by 
the  town  itself,  its  mild  climate,  its  beautiful  situation 
in  "  the  garden  of  France,"  and  the  historic  ch  a  tea  us 
of  the  neighborhood.  The  Loire  is  crossed  by  two 
suspension  bridges,  by  a  railway  bridge,  and  by  a  fine 
stone  bridge,  but  its  waters  too  often  either  expose 
large  stretches  of  sand,  or  come  down  in  devastating 
flood.  Many  of  the  inhabitants  belong  to  the  leisured 
class,  and  the  town  possesses  societies  of  science,  art, 
and  literaturet  of  agriculture,  of  horticulture,  of  archas- 
ology,  of  medicine,  and  a  library  (50,000  volumes,  and 
1200  MSS.,  including  a  gospel  of  the  8th  century,  on 
which  the  kings  of  France  took  oath  as  honorary 
canons  of  the  church  of  St.  Martini.  The  industrial 
establishments  include  four  large  silk  mills,  the  print- 
ing and  publishing  works  of  Manic  (1200  workmen), 
manufactories  of  cloth,  carpets,  files,  white  lead, 
stained  glass,  boots  and  shoes,  and  pottery.  A  con- 
siderable trade  is  carried  on  in  wine,  brandy,  and  dried 
fruits,  and  tho  sausages  and  confectionery  of  the  town 
arc  well  known.  The  population,  52,209  in  1881, 
69,585  in  1886. 


Tours,  under  the  Oft  til*  the  capital  of  the  Tuwroes  or 

Turons,  originally  stood  on  the  right  bank  of  the  Loire,  a 
little  above  the  present  village  of  St.  Byniphorien.  At  fin* 
called  .t'liuNi.u,  the  town  waa  afterwards  officially  known 
as  Or*aro<fu>itim.  The  Roman*  removed  the  town  from  the 
hill  where  it  originally  stood  to  the  plain  on  the  left  bank 
of  the  river.  Behind  the  present  cathedral,  remmtni  of  the 
amphitheatre  (443  feet  in  length  by  394  In  breadth |  built 
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toward*  the  end  of  the  2d  century  might  till  lately  be  seen. 
Tour*  became  Christian  about  250  through  the  preach  inx 
of  Oatieu,  who  founded  the  bishopric.  The  first  cathedral 
waa  built  a  hundred  years  later  by  St.  Litoriu*.  The  bish- 
opric became  an  archbishopric  when  Gratian  made  Toon 
the  capital  of  Lugdunensis  Tertia.  and  about  the  tame 
time  the  official  name  of  Cceaarodunum  waa  changed  for 
that  of  Civitas  Turonnrum.  St.  Martin,  the  great  apostle  of 
the  Gaul*,  wa*  Bishop  of  Tour*  in  the  4th  century,  aod  he 
waa  buried  in  a  suburb  which  soon  became  a*  important  at 
the  town  itself  from  the  number  of  pilgrim*  who  flocked  to 
hi*  tomb.  Toward*  the  end  of  the  4th  century,  appre- 
hensive of  barbarian  invasion,  the  inhabitants  pulled  down 
some  of  their  earlier  buildings  in  order  to  raise  a  forti&ed 
wall,  the  course  of  which  can  still  be  traced  in  plates. 
Their  advanced  fort  of  Larcay  «till  overlooks  the  valley  of 
the  Cher.    Affiliated  to  the  Armorican  confederation  in 


436,  the  town  did  not  fall  to  the  Visigoths  till  473.  and  the 
new  master*  were  always  hated.  It  became  part  of  the 
Franklsh  dominion*  under  Clovla,  who,  in  consideration 
of  tho  help  afforded  by  8t.  Martin,  presented  the  church 
i  out  of  the  spoils  taken  from  AUriccon- 

i°  thTtfUe  3  ca^of  St 


for  himself  and  hi* 
Martin.  The 

from  472  to  477,  waa  the  largest  and  finest  church  of  1 
and  one  of  the  moat  Important  built  in  the  West  during  the 
decline  of  the  Roman  empire ;  it  i*  said  by  St  Gregory  of 
Tours  to  have  been  160  feet  long,  60  wide,  and  45  high.  It 
seems  to  have  been  one  of  the  first  which  had  an  ambula- 
tory round  the  choir.  Tour*  grew  rapidly  tn  prosperity 
under  the  Merovingians,  but  abuse  of  the  right  of  sanctuary 
led  to  great  disorder,  and  the  church  itself  became  a  hot- 
bed of  crime.  Charlemagne  re-established  discipline  in  the 
disorganised  monastery  and  set  over  it  the  learned  Alcnin, 
who  established  at  Tour*  one  of  the  oldest  public  schools 
of  Christian  philosophy  and  theology.  The  abbey  was 
made  Into  a  collegiate  church  in  the  11th  century,  and  was 
for  a  time  affiliated  to  Cluuy,  but  soon  came  under  tbe 
direct  rule  of  Rome,  and  for  long  had  bishops  of  its  own. 
The  suburb  in  which  the  monastery  waa  situated  became 
a*  important  as  Tours  itself  under  the  name  of  MartinopolU. 
The  Normans,  attracted  by  ita  riches,  pillaged  it  in  sV>  and 
903.  8trong  walla  were  erected  from  906  to  910,  and  in  the 
12th  century  tho  name  waa  changed  to  that  of  Chiteauoeoi. 
Philip  Augustus  abolished  the  disorderly  commune  in  1212. 
but  the  innumerable  offerings  of  princes,  lords,  and  pil- 
grims maintained  tho  prosperity  of  the  town  all  through 
the  Middle  Ages.  A  13th-century  writer  speaks  with  en- 
thusiasm of  the  wealth  and  luxury  of  the  inhabitants,  of 
the  beauty  and  chastity  of  the  women,  and  of  the  rich 
shrine  of  the  saint.   A  third  church,  replacing  one  which 
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had  been  built  after  the  burning  of  that  of  St.  Perpetuus  in 
997,  was  begun  in  1175,  and  finished  in  the  13th  century. 
It  was  374  feet  long  and  85  feet  high,  and  had  five  towers, 
of  which  only  two  remain.  The  rest  of  the  church ,  sold 
to  speculators  after  the  Revolution,  disappeared  under  the 
tot  empire.  Of  the  monastic  buildings,  only  a  beautiful 
inclosed  gallery,  built  by  Bastien  Francois,  nephew  of 
Michel  Colomb.  in  the  time  of  the  Renaissance,  rv mains, 
hot  the  streets  which  formerly  belonged  to  Chlteauneaf 
tbuw  many  Interesting  relics  of  ecclesiastical  and  civil 
architecture.  About  1130  Archbishop  Hildevert  bnilt  a 
cathedral  in  the  old  Roman  town  itself,  on  the  ruins  of 
thuse  successively  erected  by  Litorius  and  Gregory  of  Tours. 
This  was  burnt  in  1166  during  the  quarrel  between  Louis 
VII.  of  France,  and  Henry  II.  of  England,  the  latter  being 
lord  of  Tours  and  count  of  Anjoa.  The  work  was  resumed 
in  1175,  bat  not  finished  till  1547.  Part  of  the  towers  be- 
long to  the  12th  century ;  the  choir  to  the  13th ;  the  tran- 
sept and  first  bays  of  the  nave  to  the  14th ;  the  remaining 
bars,  the  cloister  on  the  north,  and  the  fine  facade  to  the 
15th ;  and  the  two  Renaissance  towers  (217  feet  and  223 
feet)  to  the  16th.  The  building  is  nevertheless  remarkable 
for  the  harmony  and  regularity  of  its  construction ;  spe- 
cially noteworthy  details  are  the  triple  western  portal,  the 
upper  staircase  of  the  north  tower,  a  Renaissance  staircase 
in  the  cloister,  the  old  wood-work  in  chestnut- wood,  and 
the  splendid  glass  of  the  13th,  14th,  and  15th  centuries.  A 
pretty  little  mausoleum,  built  in  1506  by  Jean  Juste,  is  the 
burial-place  of  three  young  sons  of  Charles  VIII.  The 
archbishop's  palace  is  to  the  right  of  the  cathedral,  with  an 
interesting  chapel  of  the  12th  century,  and  an  outside 
palpit  of  the  16th.  During  the  10th  century  the  Bene- 
dictine abbey  of  St.  Julien  was  re-established  by  Archbishop 
Theotolon,  and  a  Romanesque  church  built,  of  which  the 
(Treat  square  tower  still  remains.  St.  Julien  has  a  fine  nave 
and  double  aisles;  the  straight  terminal  wall  has  two  16th- 
cvntury  apses  attached.  There  are  some  paintings  of  the 
12th  century  under  the  tower. 

The  magnificence  of  Tours  declined  in  the  14th  century ; 
it  was  then  united  to  Chateauneuf  by  a  common  wall,  of 
which  an  elegant  round  tower  (the  Tour  de  Guise)  remains 
near  the  quay,  and  both  towns  were  pot  nnder  the  same 
government.  The  numerous  and  long-continued  visits  of 
Charles  VII.,  Louis  XI.,  and  Charles  VIII.  in  Touraine 
daring  the  15th  century  favored  the  commerce  and  industry 
of  the  town,  then  peopled  by  75,000  inhabitants.  To  the 
flourishing  school  of  art  which  existed  at  the  Renaissance 
are  due  several  private  houses,  a  fountain,  and  the  church 
of  Notre  Dame  La  Riche,  with  splendid  windows  by  Pinai- 
grier.  An  unimportant  building,  part  of  a  modern  chateau, 
is  all  that  remains  of  the  royal  residence  and  magnificent 
loudens  of  Plessis-les-Toars,  where  Louis  XI.  shnt  himself 
up  and  died,  the  states  in  1506  proclaimed  Louis  XII.  the 
father  of  his  people,  and  Henry  III.  and  Henry  of  Navarre 
united  in  1589  against  the  League.  From  that  year  Tours 
was  deserted  by  the  kings  of  France.  A  fine  bridge  of 
fifteen  arches  was  built  across  the  Loire  from  1765  to  1777 
by  Bsyeux.  The  chief  modern  buildings  are  the  theatre, 
the  church  of  St.  Joseph,  the  railway  station,  and  a  museum 
with  collections  of  antiquities,  pictures,  pottery,  and  min- 
eralogy. There  are  also  antiquities,  in  the  museum  of  the 
archaeological  society  of  Indre-et-Loire.  The  gardens  and 
a  remarkable  portal  of  the  archbishop's  palace,  a  magnifi- 
cent iron  gate  of  the  18th  century  in  the  prefecture,  once 
the  convent  of  the  Visitation,  and  the  general  hospital 
1200  beds)  should  also  be  mentioned.  In  1870  Tours  was 
the  seat  of  the  government  of  the  national  defence.  Tours 
is  th<<  birthplace  of  the  heretic  Berengarius,  the  two  mar- 
shals Boucicaut,  the  novelist  Honore  de  Balzac,  the  poet 
Ifestoucbes,  the  painters  Fouquet  and  Clouet,  and  Madame 
de  la  Valliere. 

TOUSSAINT  LOUVERTURE,  Pierre-Domini- 
QUE  (1746-1803),  one  of  the  liberators  of  Hayti, 
claimed  to  be  descended  from  an  African  chief,  his 
father,  a  slave  in  Hayti,  being  the  chiefs  second  son. 
He  was  born  20th  May,  1746,  at  Breda,  and  was  at  first 
surnamed  Breda,  which  was  changed  to  Louverture 
in  token  of  the  results  of  hia  valor  in  causing  a  gap 
in  the  ranks  of  the  enemy.  From  childhood  he  mani- 
fested unusual  abilities,  and  succeeded,  by  making  the 
utmost  use  of  every  opportunity,  in  obtaining  a  re- 
markably good  education.  He  obtained  the  special 
confidence  of  his  master,  and  was  made  superinten- 
dent^ of  the  other  negroes  on  the  plantation.  After 
ihe  insurrection  of  1791  he  joined  the  insurgents,  and 
having  acquired  some  knowledge  of  surgery  and  medi- 
ane,  acted  as  physician  to  the  forces.    His  rapid  rise 
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in  influence  aroused,  however,  the  jealousy  of  Jean 
Francois,  who  caused  his  arrest  on  the  ground  of  his 
partiality  to  the  whites.  He  was  liberated  by  the  rival 
insurgent  chief  Baisson,  and  a  partisan  war  ensued, 
but  after  the  death  of  Baisson  he  placed  himself  under 
the  orders  of  Jean  Francois.  Subsequently  he  joined 
the  Spaniards,  but,  when  the  French  Government 
ratified  the  Act  declaring  the  freedom  of  the  slaves, 
he  came  to  the  aid  of  the  French.  In  1796  he  was 
named  commander-in-chief  of  the  armies  of  St.  Do- 
mingo, but,  having  raised  and  disciplined  a  powerful 
army  of  blacks,  he  made  himself  master  of  the  whole 
country,  renounced  the  authority  of  France,  and  an- 
nounced himself  "the  Buonaparte  of  St.  Domingo." 
For  further  details  of  his  career  see  Hayti  (vol.  xi.  p. 
487).  He  was  taken  prisoner  by  treachery  on  the  part 
of  France,  and  died  in  the  prison  of  Joux,  near  Bes- 
ancon,  27th  April,  1803. 

See  Mhnoiree  written  by  himself,  1853  ;  Saint-Bemy,  Pis 
de  Touuaint  Louverture,  1850  ;  Oragnon-Lacoste,  Toiutaint 
Louverture,  General  en  Chef  de  F  Arnie  de  Saint- Domiiigue 
mrnommi  le  Premier  dee  Noire,  based  on  private  papers  of  tha 
Louverture  family,  1877. 

TOWN,  TOWNSHIP.  8ee  Borough.  Crrr, 
Municipality,  and  United  States,  pp.  776-884. 

TOWNSHEND,  Charles  Townshend.  Second 
Viscount  (1674-1738),  a  statesman  of  unsullied  integ- 
rity was  the  eldest  son  of  Horatio,  the  first  viscount, 
and  was  born  in  1674.  He  succeeded  to  the  peerage 
in  December,  1687,  and  was  educated  at  Eton  and 
King's  College,  Cambridge.  When  he  took  his  seat 
in  the  House  of  Lords  his  sympathies  leant  to  Toryism 
but  this  predilection  soon  faded  away,  and  in  February, 
1701-2.  it  was  rumored  among  the  courtiers  that  he 
would  hold  the  office  of  privy  seal  in  the  Whig  minis- 
try which  William  III.  had  in  view.  For  some  years 
after  the  accession  of  Queen  Anne  he  remained  with- 
out office,  but  on  29th  September,  1707,  he  was  created 
captain  of  the  yeomen  ot  the  guard,  and  in  the  same 
year  he  was  summoned  to  the  privy  council,  a  distinc- 
tion renewed  by  the  queen's  two  successors  on  the 
throne.  The  command  of  the  yeomen  remained  in 
his  hands  until  13th  June,  171 1,  but  its  responsibilities 
did  not  prevent  him  from  acting  as  joint  plenipotenti- 
ary with  the  duke  of  Marlborough  in  the  peace  nego- 
tiations with  France  which  were  carried  on  at  Gertruy- 
denberg.  near  Breda,  or  from  serving  as  ambassador 
extraordinary  at  The  Hague  congress  (2d  May,  1709,- 
26th  March,  1711).  Townshend  was  high  in  favor  with 
George  I.,  and  on  that  king's  arrival  at  The  Hague  in 
September,  1714,  he  published  the  appointment  of 
Townshend  as  secretary  of  state  for  the  southern 
department,  and  entrusted  to  his  new  minister  the 
privilege  of  nominating  his  own  colleague.  Horace 
Walpole,  his  brother-in-law  and  private  secretary, 
recommended  Stanhope  for  the  vacant  post,  and  Stan- 
hope was  duly  appointed.  Townshend  did  not  neglect 
to  avail  himself  of  the  advantages  afforded  by  his 
attendance  on  the  king,  and  before  the  arrival  of 
George  I.  in  England  he  had  obtained  complete  ascen- 
dency both  over  his  mind  and  the  dispositions  of  the 
advisers  by  whom  his  line  of  conduct  was  generally 
determined.  The  policy  of  the  new  ministers  at  home 
and  abroad  lay  in  the  promotion  of  peace.  With  this 
object  they  endeavored  to  limit  the  charges  against 
their  predecessor  Harley,  Lord  Oxford,  to  nigh  crimes 
and  misdemeanors.  To  gain  this  end  they  brought 
about,  in  1716,  an  alliance  between  those  ancient  rivals 
in  arms,  France  and  England.  In  spite  of  their  success 
their  influence  was  gradually  undermined  by  the  in- 
trigues of  Lord  Sunderland  and  by  the  discontent  of  the 
Hanoverian  favorites,  who  deemed  the  places  and  the 
pensions  which  they  had  gained  an  insufficient  reward 
for  their  exertions.  In  October,  1716,  Stanhope  accom- 
panied the  king  on  his  journey  to  Hanover,  and  dur- 
ing this  visit  was  seduced  from  his  allegiance  to  his 
colleagues  by  the  wily  Sunderland,  who  had  ingratiated 
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himself  into  the  royal  favor.  George  L  was  induced 
to  believe  that  Townshend  and  Walpole  were  caballing 
with  the  prince  of  Wales,  and  were  forming  designs 
against  the  royal  authority.  Townshend  was  dismissed 
in  December,  1716,  from  bis  place  of  secretary  of  state, 
and  was  offered  in  lieu  thereof  the  splendid  banish- 
ment of  lord-lieutenant  of  Ireland,  a  gilded  sinecure 
which  he  at  first  contemptuously  declined  and  only 
condescended  ultimately  to  accept  on  the  condition  that 
he  was  not  required  to  set  foot  on  Irish  soil.  His 
latent  spirit  01  hostility  to  this  arrangement  quickly 
developed  into  open  antagonism,  and  in  March.  1717, 
Townshend  was  dismissed  from  his  position.  At  the 
close  of  May,  1720,  a  partial  reconciliation  took  place 
between  the  opposing  Whig  sections  of  Stanhope  and 
Townshend.  The  latter  was  readmitted  into  the  minis- 
try as  lord  president  of  the  council  (11th  June,  1720), 
and  his  devoted  relation  and  colleague  Sir  Robert 
Walpole  became  paymaster-general.  When  the  South 
Sea  Bubble  burst,  the  fortunes  of  the  principal  mem- 
bers of  the  ministry  shared  in  the  misfortune  of  the 


scheme  which  they  had  promoted.  Stanhope,  in  a 
paroxysm  of  passion  during  a  heated  debate,  broke 
•  bloodvessel,  and  Sunderland,  though  acquitted  of 
the  charge  or  personal  corruption,  was  forced  to  re- 
tire into  private  life  The  withdrawal  of  these  states- 
men assigned  to  their  rivals  the  chief  prises  in  the 
state:  Townshend  became  (10th  February,  1721)  sec- 
retary of  state,  and  Walpole  gained  the  position  of 
first  lord  of  the  treasury  and  chancellor  of  the  ex- 
chequer. The  death  of  George  I.  threatened  a  change 
of  advisers,  but  the  dismay  of  the  new  king's  favor- 
ite, Spencer  Compton,  at  being  called  upon  to  draw 
up  the  royal  speech,  led  to  the  old  ministers  of  the 
crown  being  retained  in  their  places.  What  the  at- 
tacks of  the  opposition  could  not  effect,  the  internal 
strife  of  the  administration  accomplished.  Townshend 
was  of  a  proud,  impetuous  disposition,  born  with  a 
nature  more  accustomed  to  rule  than  to  obey.  His 
family  had  for  several  generations  stood  higher  in  the 
social  life  of  Norfolk  than  Walpole's  progenitors,  and 
when  he  himself  attained  to  distinction  in  politics  his 
position  as  a  member  of  the  Upper  House  was  greater 
than  that  enjoyed  by  his  friend  in  the  Commons.  As 
the  power  of  the  Lower  House  increased,  and  as  Wal- 
pole became  more  and  more  the  object  of  the  attacks 
of  the  Tories,  the  pre-eminence  of  Townshend  passed 
from  him.  So  long,  to  use  the  witty  remark  of  Sir 
Robert  Walpole,  as  the  firm  was  Townshend  and  Wal- 
pole, things  went  well  with  them,  but  when  the  posi- 
tions were  reversed  jealousies  arose  between  the 
partners.  The  growing  alienation  was  hastened  by  the 
death,  in  1726,  of  the  secretary's  wife,  the  sister  of 
Walpole.  At  the  dose  of  1729  Townshend  endeavored 
to  obtain  the  appointment  of  his  old  and  attached 
friend,  Lord  Chesterfield,  as  his  fellow  secretary  of 
state,  and  the  failure  of  the  attempt  brought  about  a 
fierce  scene  between  Wralpo)e  and  himself.  They  broke 
out  into  passionate  words,  seised  one  another  by  their 
coat-collars,  and  would  have  come  to  blows  bad  they 
not  been  prevented  by  their  friends  who  were  present. 
After  this  outbreak  of  passion  further  co-operation  was 
impossible,  and  Townshend,  having  the  good  sense  to 
recognize  the  position,  retired  into  private  life  on  15th 
May,  1730.  The  chief  domest  ic  events  of  bis  ministry 
were  the  impeachment  of  Bishop  Atterbury,  the  partial 
restoration  of  Lord  Bolingbroke,  and  the  troubles  in 


1729).    Townshend  died  of  apoplexy  21st  June,  1738 


Townahend  was  slow  in  forming;,  but  resolute  in  adhering 
to.  his  opinion,  and,  like  most  other  men  of  that  stamp,  was 
impatient  of  contradiction.  His  manners  have  been  styled 
"coarse,  rustic,  and  seemingly  brutal,"  but  these  defects 
were  not  visible  in  his  domestic  life.  Never  did  minister 
leave  office  with  cleaner  hands ;  he  did  not  add  one  acre  to 

to  his 


TOWNSHEND,  Charles  (1725-1767),  a  politician 
ever  to  be  remembered  as  the  embodiment  ot  wit  and 
indiscretion,  was  the  second  son  of  Charles,  third  Vis- 
count Townshend,  who  married  Audrey,  the  daughter 
and  heiress  of  Edward  Harrison  of  Ball's  Park,  near 
Hertford,  a  lady  who  rivalled  her  son  in  brilliancy  of 
wit  and  frankness  of  expression.  Charles  was  born 
29th  August,  1725,  and  was  sent  for  his  education  to 
Leyden  and  Oxford.  At  the  Dutch  University, 
where  he  matriculated  27th  October,  1745,  be  as- 
sociated with  a  small  knot  of  English  youths,  after 
wards  well  known  in  various  circle*  of  life,  among 
whom  were  Askew,  the  book -collector,  Dowdeswell,  his 
subsequent  rival  in  politics.  Wilkes,  the  witty  and  un- 
principled reformer,  and  Alexander  Carl yie,  the  genial 
Scotchman,  who  devotes  some  of  the  pages  of  his 
Autobiography  to  chronicling  their  sayings  and  their 
doings.  He  represented  Great  Yarmouth  in  parliament 
from  1 747  to  1 1 61 ,  when  be  found  a  seat  in  the  treasury 
borough  of  Harwich.  Public  attention  was  first  drawn 
to  his  abilities  in  1753,  when  he  delivered  a  lively  at- 
tack, as  a  younger  son  who  might  hope  to  promote  his 
advancement  by  allying  himself  in  marriage  to  a  wealthv 
heiress,  against  Lord  Hardwicke's  mamage  bill.  Al- 
though this  measure  passed  into  law,  he  attained  this 
object  in  August  of  the  following  year  by  marrying 
Caroline,  the  eldest  daughter  of  the  second  duke 
of  Argyle  and  the  widow  of  Francis,  Lord  Dalkeith, 
the  eldest  son  of  the  second  duke  of  Buccleugh. 
In  April,  1754,  Townshend  was  transferred  from  the 
position  of  a  member  of  the  Board  of  Trade,  which 
he  had  held  from  1749,  to  that  of  a  lord  of  the  admi- 
ralty, but  at  the  dose  of  1755  his  passionate  attack 
against  the  policy  of  the  ministry,  an  attack  which 
snared  in  popular  estimation  with  the  scathing  denun- 
ciations of  Pitt,  the  supreme  success  of  Single-Speech 
Hamilton,  and  the  hopeless  failure  of  Lord  Chester 
field's  illegitimate  son,  caused  his  instant  dismissal. 
In  the  administration  which  was  formed  in  December. 
1756,  and  which  was  ruled  by  Pitt,  the  lucrative  office  of 
treasurer  of  the  chamber  was  given  to  Townshend,  and 
in  the  following  spring  he  was  summoned  to  the  privy 
council.  With  the  accession  of  the  new  monarch  in 
1760  this  volatile  politician  transferred  his  attentions 
from  Pitt  to  the  young  king's  favorite,  Bute,  and  when, 
at  the  latter' s  instance,  several  changes  were  made  in 
the  ministry,  Townshend  vaa  promoted  to  the  post  of 
secretary  of  war.  In  this  place  he  remained  after  the 
great  commoner  had  withdrawn  from  the  cabinet,  but 
m  December,  1762,  he  threw  it  up.  Bute,  alarmed  at 
tbe  growth  in  numbers  and  in  influence  of  nis  enemies, 
tried  to  buy  back  Townshend's  co-operation  by  sundry 
tempting  promises,  and  at  last  secured  his  object  in 
March,  1763,  with  the  presidency  of  the  Board  of 
Trade.  When  Bute  retired  and  George  Grenville  ac- 
cepted the  cares  of  official  life,  the  higher  post  of  first 
lord  of  the  admiralty  fell  to  Townshend's  lot,  but  with 
his  usual  impetuosity  he  presumed  to  designate  one 
of  his  satellites  to  a  place  under  him  at  the  board,  and 
the  refusal  to  accept  the  nomination  led  to  bwexduaon 
from  the  new  administration.  While  in  opposition  bis 
mind  was  swaved  to  and  fro  with  conflicting  emotions 
of  dislike  to  the  head  of  the  ministry  and  of  desire  to 
share  in  the  spoils  of  office.  The  latter  feeling  ulti- 
mately triumphed ;  he  condescended  to  accept  in  the 
dying  days  of  Granville's  cabinet,  the  to  retain  through 
the  lutestring  "  administration  of  Lord  Rockingham. 
— "pretty  summer  wear."  as  Townshend  styled  it, 
"  but  it  will  never  stand  the  winter,"— the  highfr  paw 
position  of  paymaster-genera),  refusing  to  identify  him- 
self more  closely  with  its  fortunes  as  chancellor  of  the 
exchequer.  The  position  whicb  he  refused  from  the 
hands  of  Lord  Rockingham  he  was  forced  to  accept 
from  the  imperious  Pitt  (August,  1766),  and  a  few 
weeks  later  his  urgent  appeals  to  tbe  great  minister  for 
increased  power  were  favorably  answered,  and  he  was 
admitted  to  the  inner  drole  of  the  cabinet.  Dowdes- 
well, his  predecessor  at  the  i 
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The  new  chancellor  pro- 
posed the  continuance  of  the  land  tax  at  four  shillings 
to  the  pound,  while  he  held  out  hopes  that  it  might  be 
reduced  next  year  to  three  shillings,  whereupon  his 
predecessor,  by  the  aid  of  the  landed  gentlemen,  car- 
ried a  motion  that  the  reduction  should!  take  effect  at 
once.  This  defeat  proved  a  great  mortification  to  Lord 
Chatham,  and  in  his  irritation  against  Townshcnd  for 
this  Wow,  as  well  as  for  some  acta  of  insubordination, 
he  meditated  the  removal  of  his  Bhowy  colleague. 
Before  this  could  be  accomplished  Chatham's  mind 
became  impaired  by  some  mysterious  malady,  and 
Townshend,  who  was  the  most  determined  and  influ- 
ential of  his  colleagues,  swayed  the  ministry  as  he  liked. 
Hiswife  was  created  (August,  1767)  Baroness  Green- 
wich, and  his  brother  was  made  lord-lieutenant  of 
Ireland.    He  himself  delivered  in  the  House  of  Com- 
mons many  speeches  unrivalled  in  parliamentary  history 
for  wit  and  recklessness  ;  and  one  of  them  still  lives  in 
history  as  the  "champagne  speech."    His  last  act 
was  to  pass  through  parliament  resolutions  which  even 
his  colleagues  deprecated  in  the  cabinet,  for  taxing 
several  articles,  such  as  glass,  paper,  and  tea,  on  their 
importation  into  America,  which  he  estimated  would 
produce  the  insignificant  sum  of  £40,000  [$194,400] 
for  the  English  treasury,  and  which  shrewder  observers 
prophesied  would  lead  to  the  lues  of  the  American 
colonies.    Shortly  after  this  event  he  retired  to  his 
wife's  country  seat  in  Oxfordshire,  where  he  died  on 
4th  September,  1767,  from  a  fever  which  he  had  neg- 
lected. 

The  universal  tribute  of  Townahend's  colleagues  allows 
him  the  pome— ion  of  boundless  wit  and  ready  eloqnenoo, 
•rt  off  by  perfect  melody  of  intonation,  but  marred  by  an 
aoexampled  lack  of  judgment  and  discretion.  He  ahifted 
his  ground  in  politics  with  every  new  moon,  and  the  world 
fastened  on  him  the  nickname,  which  he  himself  adopted 
io  his  "  champagne  "  speech,  of  the  weathercock.  His  offi- 
cial knowledge  was  considerable ;  and  it  would  be  nnjost 
to  bis  memory  to  ignore  the  praises  of  his  contemporaries 
or  his  profound  knowledge  of  hia  oountry'a  commercial  in- 
terests. The  House  of  Commons  recognised  in  him  its 
spoilt  child,  and  Burke  happily  said  that  ahe  never  thought, 
did.  or  said  anything"  without  judging  its  effect  on  his 
nembcra.  Charles  Townshend  is  the  subject  of  a 
by  Mr.  Percy  Fitzgerald  [1868]. 


TOXICOLOGY.   See  Poisons. 

TRACHIS,  a  city  of  ancient  Greece,  at  the  foot  of 
Mount  (Eta,  a  little  to  the  northwest  of  Thermopvlas. 
As  commanding  the  approach  to  Thermopylae  from 
Tbessaly,  it  was  a  place  of  great  military  importance. 
According  to  Homer,  it  was  one  of  the  places  subject 
to  Achilles,  and  was  famed  in  legend  as  the  scene  of 
Hercules' b  death — an  event  which  forms  the  subject 
of  Sophocles' s  play  The  Trachinian  Women.  •  In  his- 
torical  times  it  first  attained  importance  on  the  foun- 
dation of  Heraclea  by  the  Spartans  in  426  B.c.  The 
Tbessalians,  jealous  of  the  establishment  of  a  Spartan 
outpost  on  their  borders,  attacked  Heraclea,  and  in  420 
the  Heracleote  were  defeated  by  them  with  heavy  loss. 
In  the  winter  of  409-8  Heraclea  sustained  another 
disastrous  defeat  In  395  the  The  bans  expelled  the 
Spartans .  and  restored  the  city  to  the  old  Trachinian 
and  (Eucan  inhabitants.  In  later  times  Heraclea  was 
ope  of  the  mainstays  of  the  JStolian  power  in  northern 
Greece.  In  191  B.C.,  after  the  defeat  of  Antiochus  at 
Thermopylae,  Heraclea  was  besieged  and  taken  from 
the  *Etolians  by  the  Romans  under  the  consul  Acilius 
Glabrio.  From  Livy's  account  of  the  siege  (xxxvi.  24), 
H  appears  that  the  citadel  was  outside  the  town,  which 
lay  on  the  low  ground  between  the  rivers  Karvunaria 
(Asopus)  and  Mavra-Neria  (Melas).  There  are  still 
traces  of  the  citadel  on  a  lofty  rock  above. 
.  TRACT  SOCIETIES  are  associations  for  publish- 
ing or  circulating  religions  treatises  or  books.  The 
circulation  of  short  treatises  for  the  promotion  of  Chris- 
tian knowledge  is  older  than  the  invention  of  printing. 
Wickliffe,  for  instance,  was  a  great  writer  ana  circula- 
tor of  tracts,  employing  bis  Oxford  friends  and  pupils 


to  multiply  copies.  So  was  Luther  in  bis  day,  with 
the  help  by  that  time  of  printer  and  bookseller.  In 
later  times  John  Wesley  was  a  busy  worker  in  this 
way  ;  and  Hannah  More,  from  her  own  pen,  produced 
what  were  known  as  the  "  Cheap  Repository  Tracts," 
highly  lauded  by  Bishop  Porteus,  and  widely  used 
towards  the  close  of  the  18th  century.1  Before  this 
time  there  had  been  efforts  of  associated  labor  for  the 
same  object,  a  "book  society  for  promoting  religious 
knowledge  among  the  poor'  having  been  established 
in  1750.  A  similar  society  was  formed  at  Edinburgh 
in  1793.  But  it  was  at  the  close  of  the  century,  in 
1799,  that  there  was  founded  in  London  the  Religious 
Tract  Society,  an  institution  unparalleled  in  the  extent 
and  variety  of  its  operations,  and  the  parent  of  numer- 
ous societies  in  different  parts  of  the  empire  as  well  as 
in  the  United  States  ana  on  the  continent  of  Europe. 
Tli en;  are  other  associations  with  kindred  objects,  but 
in  connection  with  particular  ecclesiastical  systems. 
Thus  the  tract  department  of  the  Christian  Knowledge 
Society  is  specially  connected  with  the  Church  of  Eng- 
land ,  and  the  Wesleyans,  Baptists,  and  other  denom- 
inations have  their  own  tract  societies.  The  Church 
of  Rome  also  has  now  similar  associations.  The  Re- 
ligious Tract  Society  is  alone  in  being  confined  to  the 
diffusion  of  religious  truth  common  to  all  Protestant 
Christiana,  to  the  exclusion  of  topics  touched  by  eccle- 
siastical divisions.  This  catholicity  is  secured  by  the 
fundamental  rules  of  the  society,  and  bv  its  managing 
committee  being  composed  half  of  Churchmen  and  half 
of  Nonconformists  of  all  denominations. 

A  brief  statement  of  the  proceedings  of  the  Religions  Tract 
Society,  as  presented  in  its  latest  annual  Report,  will  best 
serve  to  show  the  general  objects  and  operations  of  all  such 
organizations, — any  special  or  varied  action  elsewhere 
adopted  being  noted  as  we  proceed.  The  main  object  of  the 
society  is  the  preparation  and  publication  of  religious  litera- 
ture. At  first  this  consisted  mostly  of  tracts  and  small 
treatises.  After  a  time  larger  books  were  published,  in- 
cluding series  of  reprinted  works  of  the  early  Reformers 
and  English  Protestant  theologians  and  Biblical  expositors, 
and  also  books  on  common  subjects  treated  in  a  religious 
spirit.  The  society  also  issues  magazines  for  all  classes. 
Four  of  these  periodicals,  the  Leitnre  Hour,  the  Sunday  at 
Home,  the  Hoys'  (hen  Paper,  and  the  (lirW  Own  Paper,  have 
a  united  circulation,  Including  monthly  parts  and  yearly 
volumes,  of  nearly  600,000  numbers  weekly,  or  above  30 
millions  in  the  year.  The  total  annual  issue,  including 
books,  tracts,  etc,  at  home  and  abroad,  ia  nearly  86  mil- 
lions. 

The  distribution  of  this  is  chiefly  through  the  ordinary 
channels  of  trade,  with  the  exception  or  the  tracts,  which 
arc  circulated  by  home  and  foreign  missionary  societies, 
and  various  agencies  public  and  private.  Almost  every 
missionary  agency  is  indebted  to  the  Religious  Tract  Society 
for  the  work  carried  on  through  the  press.  Grants  are 
made,  either  free  or  as  nearly  as  possible  at  cost  price ;  and, 
when  it  is  advisable  to  produce  publications  at  foreign  sta- 
tions, grants  of  paper  and  other  material,  as  well  as  i 
payments,  arc  voted.  The  publications  are  in  i 
tongue,  the  list  containing  works  in  174  " 

The  funds  for  this  large  and  varied  work  come  partly 
from  donations,  subscriptions,  and  legacies,  but  chiefly  from 
the  profits  of  the  sales  of  the  society's  publications.  The 
total  missionary  and  evangelistic  expenditure  in  the  year 
ending  March  31, 1886.  amounted  to  £47,722  [$231,928,921, 
of  which  £19.019  [$92,432.34]  was  supplied  from  the  trade 
funds,  which  have  also  borne  the  entire  cost  of  management, 
both  of  the  business  and  missionary  departments.  The  tetel 
amount  received  from  sales,  subscriptions,  and  all  other 
sources  was  £212.731,  lis.  8d.  [$1,033,875.50]. 

The  American  Tract  Society  and  some  of  the  Continental 
societies  undertake  the  distribution  as  well  as  the  produc- 
tion of  tracts  and  books,  by  means  of  paid  colporteurs  and 
other  agents.  The  Continental  societies  produce  most  of 
their  own  books  and  tracts,  aided  largely  by  grants  of 


'  [The  tracts  produced  from  1796-S  (see  vol.  xvt.  p.  840)  long  re- 
tained their  popularity  and  circulation  In  America.— AM.  Ed.] 

*  [The  evangelical  movement  which  gave  tine  to  the  Religious 
Tract  Society  of  tondon  was  equally  efficient  In  the  I'nited  States 
about  the  beginning  of  the  present  century.   Local  tract  f" 
leties  were  formed  In  the  Xc 
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TRACTION,  Electric.  The  driving  of  vehicles 
by  electricity  was  made  commercially  practicable  by 
the  invention  of  the  dynamo-electric  machine,  which 

Sve  a  ready  means  of  producing  electrical  energy  by 
e  expenditure  of  mechanical  work,  and  by  the 
further  discovery  that  the  function  of  the  dynamo  could 
be  reversed,— that  it  was  capable  of  acting  efficiently 
as  a  motor  to  do  mechanical  work  when  supplied  with 
energy  in  the  electrical  form.  Experiment  has  shown 
that  when  a  dynamo  is  used  to  produce  an  electric  cur- 
rent, which,  in  its  turn,  drives  another  dynamo  serving 
as  a  motor,  the  double  conversion  of  energy  may  be 
performed  with  no  very  serious  loss.  In  favorable 
cases,  when  the  dynamo  and  motor  are  close  together, 
the  motor  will  yield  more  than  80  per  cent,  of  the  work 
which  is  spent  in  driving  the  dynamo.  When  they 
are  far  apart  there  is  an  additional  loss,  due  to  the 
resistance  of  the  conductor  which  connects  them,  and 
a  further  loss  due  to  its  imperfect  insulation.  The  use 
of  high  electromotive  force,  which  reduces  the  first  of 
these,  tends  to  increase  the  second ;  it  is,  however, 
practicable  to  keep  both  within  reasonable  limits. 
Early  attempts  to  apply  electricity  to  traction  were 
made  by  Robert  Davidson,  who  placed  an  electro- 
magnetic locomotive  on  the  Edinburgh  and  Glasgow 
Railway  in  1837,  and  by  Jacobi  of  St  Petersburg, 
who  propelled  a  boat  on  the  Neva  in  1839  by  an  electro- 
magnetic engine  driven  by  a  battery  of  Grove's  cells, 
The  inefficiency  and  bulkiness  of  early  electromotors, 
and  the  cost  of  producing  electric  energy  when  a  gal- 
vanic battery  was  the  source,  made  it  impossible  for 
electricity  under  such  conditions  as  these  to  compete 
with  other  methods  of  traction.  A  good  battery  using 
sine  as  the  active  metal  consumes  from  1  to  2  ro  of  sine 
per  hour  per  horse-power  developed ;  a  good  steam- 
engine  consumes  from  2  to  3  lb  of  coal  in  doing  the 
Bamc  amount  of  work,  and  the  cost  of  zinc  is  about 
fifty  times  that  of  coal.  Hence,  notwithstanding  mod- 
ern improvements  in  electromotors,  the  cost  of  pro- 
ducing mechanical  power  by  means  of  electricity,  when 
a  sine-consuming  battery  is  the  source,  is  still  pro- 
hibitive. 

The  earliest  practical  electric  railwaywas  constructed 
at  the  Rerlin  exhibition  of  1879  by  "Dr.  Werner  Sie- 
mens. At  one  station  was  a  dynamo  driven  by  a  steam- 
engine.  The  current  was  conducted  to  the  moving  car 
through  a  special  rail  placed  between  the  ordinary 
rails  and  insulated  from  the  ground  by  blocks  of  wood. 
From  this  rail  it  passed  through  a  motor-dynamo  on 
the  car,  and  the  ordinary  rails  completed  the  circuit 
Electrical  contact  with  the  ordinary  rails  was  made  by 
the  wheels,  and  with  the  central  rail  by  a  pair  of 
brushes  made  of  copper  wire  which  rubbed  against  its 
sides.  S  pur- wheels  were  used  to  con  nect  the  motor  sh  all 
with  the  wheels  and  to  effect  a  suitable  reduction  of 
speed.  The  line  was  half  a  mile  long  and  of  2-feet 
gauge.  The  motor  developed  about  3|  horse-power, 
carried  by  a  separate  truck,  forming  a  loco- 


the  New  York  Religious  Tract  Society,  formed  In  1812,  and  the 
New  England  Tract  Society  In  1814  became  prominent.  The  lat- 
ter In  Is.'J)  changed  its  name  to  the  American  Tract  Society  with 
headquarters  at  Boston.  In  May,  1825.  it  was  merged  In  a  new 
organization,  bearing  the  same  name,  but  formed  from  a  wider 
constituency,  and  having  Its  publication-house  in  New  York.  At 
first  this  society  issued  only  tracts,  but  In  1827  It  began  to  publish 
books.  In  \M3  a  monthly  paper,  in  1852  the  Child  »  Paper,  and  In 
1871  the  lUuttrtUtd  Chrittian  Weekly.  The  publication  of  the  latter 
has  since  been  transferred  to  other  hands.  In  1858  the  American 
Tract  Society.  Boston,  resumed  its  separate  work  when  the  main 
society  had  suppressed  everything  bearing  on  the  slavery  ques- 
tion. In  1878  a  coalition  was  again  formed.  The  Western  Tract 
and  Book  Society,  Cincinnati,  which  had  been  distinctively  anti- 
slavery,  is  now  an  auxiliary  in  the  general  work.  Besides  tracts, 
booka,  and  periodica)*  In  English,  the  American  Tract  Society 
has  Issued  similar  literature  In  German,  French,  Spanish,  Por- 
tuguese, Italian,  8wedlsh,  Dutch.  Danish,  Welsh,  Finnish,  and 
Hungarian,  for  the  use  of  Immigrants.  It  has  also  contributed 
for  the  printing  of  approved  works  at  foreign  mission  stations 
Its  list  of  publications  comprises  3000  tracts  and  over  1500  vol- 
umes. The  total  circulation  has  been  not  leas  than  30,000.000 
volumes  and  450,000.000  tracts.  The  Methodist  Book  Concern, 
which  dates  from  1789,  has  also  published  many  tracts  for  col- 
portage,  And  the  tendency  in  the  united  States  seems  to  be  away 
from  union  and  towards  se 
evangelistic  work.— Am.  Ed.) 


motive  which  drew  a  car  with  20  passengers  at  a  speed 
of  from  4  to  7  miles  an  hour. 

The  success  of  the  Rerlin  experiment  was  complete, 
and  Messrs.  Siemens  followed  it  up  in  1881  by  the 
construction  of  a  permanent  electric  tramway,  lj  miles 
in  length,  at  Lichterfelde,  which  has  now  (1887)  been 
in  continuous  operation  for  six  years.  At  Lichterfelde 
the  ordinary  rails,  insulated  by  wooden  sleepers,  are 
the  only  conductors.  Where  roads  cross  the  line  the 
rails  are  cut  out  of  circuit,  and  the  current  is  carried 
past  the  gap  by  underground  cables,  but  switches  are 
provided l>y  which  the  current  can  be  sent  into  the  in- 
sulated sections  if  required.  Each  car  takes  24  pas- 
sengers, and  runs  at  a  speed  of  12  miles  an  hour. 
There  is  no  separate  locomotive,  the  motor-dynamo 
being  on  the  car  itself.  In  1882  Messrs,  Siemens  con- 
structed an  electric  tramway  in  the  mines  of  Zanke- 
rodc,  in  Saxony,  and  built  for  it  a  locomotive  able  to 
draw  8  tons  at  a  speed  of  7  j-  miles  an  hour.  Overhead 
conductors  were  employed,  consisting  of  a  pair  of  in- 
sulated 1 -shaped  rails  fixed  to  the  roof  of  the  work- 
ings ;  the  current  was  conveyed  to  and  from  the 
locomotive  by  means  of  a  pair  of  contact  carriages 
sliding  on  these  conductors,  and  connected  with  the 
car  by  short  flexible  cables.  A  similar  line  was 
opened  in  1883  at  the  Hohenxollern  colliery  in  Upper 
Silesia. 

The  same  year  witnessed  the  completion  of  another 
pioneer  undertaking  of  the  first  importance,  an  electric 
tramway  6  miles  long  connecting  Portrush  and  Bush- 
mills, in  the  north  of  Ireland.  Here  the  insulated 
conductor  is  a  special  rail,  carried  alongside  of  the  line 
on  wooden  posts  at  a  height  of  1J  feet  above  the 
ground.  Contact  is  made  by  springs  shaped  like  car- 
riage-springs, which  project  from  one  side  of  the  car 
at  Doth  ends,  so  that  the  length  of  the  car  enables 
continuous  contact  to  be  maintained  at  cross-roads, 
where  there  are  gaps  in  the  conducting  rail,  past 
which  the  current  is  taken  by  underground  cables 
The  ordinary  rails  serve  as  return  conductors.  The 
dynamos  are  driven  by  turbines  at  a  station  nearly  a 
mile  distant  from  the  line  ;  they  supply  a  current  of 
100  amperes  with  an  electromotive  force  of  250  volts. 
The  motors  are  placed  on  passenger  cars ;  their  speed 
is  regulated  by  means  of  resistance  coils,  which  the 
driver  of  the  car  switches  into  the  circuit  A  similar 
tramway,  3  miles  long,  connecting  Bessbrook  and 
Ncwry,  was  opened  in  1885  ;  there  also  water-power 
is  made  use  of  to  drive  the  generating  dynamos.  On 
these  lines  the  train  usually  consists  of  a  motor  car 
with  passengers,  followed  by  two  or  three  good  wagons, 
and  the  whole  working  expenses  are  from  3d.  to  4d. 
[6  to  8  cts.]  i>er  train-mile  The  speed  is  10  miles  an 
hour. 

Amongst  early  electrical  railways  Mr.  Yolk's  short 
line  on  the  beach  at  Brighton  deserves  mention. 
There  the  rails  themselves  act  as  conductors,  and  are 
insulated  only  by  wooden  sleepers  lying  on  the  shingle. 
The  line  has  been  in  operation  since  1883,  with  a 
working  expense  of  only  2d.  per  car-mile. 

Other  Englisn  and  Continental  lines  will  be  referred 
to  later;  it  is,  however,  in  America  that  electrical 
traction  has  hitherto  found  its  widest  development 
In  1880  Mr.  Edison  ran  an  electric  locomotive  on  an 
experimental  track  near  his  laboratory  at  Menlo  Park. 
Soon  after  the  Chicago  exhibition  of  1883,  at  which 
an  electric  railway  was  shown  in  action,  a  large  number 
of  permanent  lines  were  established.  There  are  now 
more  than  twenty  electrical  tramways  at  work  in  the 
United  States,  under  the  patents  of  Edison,  Field, 
Daft,  Van  Dcpoele,  Sprague,  and  others.  Many  more 
lines  are  projected,  and  experiments  are  in  progress 
on  the  application  of  electrical  traction  on  a  large  scale 
I  to  the  elevated  railways  of  New  York. 

In  all  the  instances  which  have  been  referred  to  above, 
!  electricity  is  employed  as  a  means  of  transmitting  J»wer 
as  it  ia  wanted  from  a  generating  station  to  the  cars,  through 
i  a  conductor  extending  along  the  track.  Another  method  of 
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electric  traction  is  to  carry  a  store  of  energy  on  the 
car  or  on  a  special  locomotive,  by  using  sec- 
Klcctric  ondary  batteries  which  are  charged  from  time 
to  time  at  the  generating  station.  This  sys- 
tem, which  was  introduced  in  England  by  Mr. 
Reckenzaun  and  on  the  Continent  by  M.  Julien, 
has  been  successfully  employed  on  several  lines. 

The  system  of  storage,  by  means  of  secondary  batteries, 
has  the  great  advantage  over  the1  system  of  transmission 
through  a  conductor  that  it  makes  each  car  independent 
and  that  it  is  applicable  to  ordinary  tramway  lines.  As 
regards  economy  of  power,  we  have  in  the  storage  system  a 
more  complex  series  of  transformation  of  energy,  and  there- 
fore a  larger  number  of  items  of  loss.  In  both  systems 
alike  we  have  a  certain  loss  of  energy  at  the  dynamo  and 
at  the  motor.  A  secondary  battery  yields  in  the  electrical 
form  only  about  70  per  cent,  of  the  energy  given  to  it.  In 
comparing  the  two  methods,  the  loss  which  this  involves 
has  to  be  set  off  against  that  which  occurs  in  the  trans- 
mission system  in  the  process  of  conduction,  an  item  which 
may  be  very  small  in  favorable  cases,  but  which  becomes 
large  when  there  are  many  cars  to  be  driven,  when  the  line 
is  Took,  and  when,  owing  to  the  use  of  an  exposed  con- 
ductor, the  electromotive  force  has  to  be  kept  low.  Under 
average  conditions  it  is  probable  that  the  conductor  system 
has  a  slight  advantage  over  the  other  in  this  respect,  but 
the  difference  is  not  material,  especially  as  the  cost  of  power 
is  a  comparatively  small  part  of  the  whole  working  expense 
of  a  line.  The  difference  is  slightly  affected  by  the  fact 
that  in  the  storage  system  there  is  an  extra  weight  to  be 
carried — namely,  the  batteries — amounting  to  about  J  or  | 
of  the  whole  weight,  and  the  tractive  force  required  to 
overcome  friction  is  increased  in  a  corresponding  degree. 
A  serious  objection  to  the  storage  system  is  the  probable 
cost  of  renewing  batteries.  In  respect,  however,  both  of 
durability  and  of  power  (in  relation  to  weight)  secondary 
batteries  have  of  bite  undergone  a  marked  improvement; 


aod  it  is  likely  that  the  storage  system  will  prove  the  most 
applicable  to  tramways  in  city  streets,  where  conductors  on 
the  level  of  the  road  are  impracticable  and  overhead  con- 
ductors would  not  be  permitted. 
The  existing  methods  of  electrical  traction  as  applied  to 
tramways  may  be  classified  as  follows : 
Clarifies-  I.  Motor  driven  by  storage  batteries,  the  bat- 
ttonof  teriea  and  motor  being  carried  either  (o)  in  the 
.r-ema.       car  itself  or  (&W>n  a  separate  truck  forming  a 

in  which  the  batteries  are  under  the  seats,  are  examples  of 
the  first  plan,  which  is  in  operation  on  lines  at  Antwerp, 
"  and  New  York.  Mr.  Elieson's  tramway 
j  in  London  on  the  North  Metropolitan 
i  is  an  example  of  the  second  plan.  It  is  obviously 
,  when  space  can  be  found  on  the  car  itself  for 
and  batteries,  to  place  them  there  rather  than  on 
a  separate  truck.  When  a  separate  locomotive  is  used  it 
most  be  heavy  enough  to  grip  the  rails,  and  the  whole 
weight  to  be  drawn  is  then  considerably  greater.* 
IL  Conductor  systems,  which  may  be  classified  thus : 
<«)  Those  using  the  ordinary  rails  as  the  only  conductors. 
The  lines  at  Lichterfelde  and  Brighton,  already  mentioned, 
are  examples  of  this  plan,  which  is  quite  inapplicable  where 
the  rails  are  laid  flush  with  the  roadway  as  in  city  streets. 

(I)  Those  using  a  third  (insulated)  rail  above  ground. 
To  thisclass  belong  the  Portrush.the  iksssbrook,  and  several 
American  lines.  This  plan,  like  the  last,  is  not  applicable 
to  city  streets. 

(c)  Those  using  one  (or  in  some  cases  two)  overhead  con- 
doctors.  A  line  of  this  type  has  been  successfully  worked 
between  Modling  and  Hinterbruhl,  near  Vienna,  and  an- 
other between  Frankfort  and  Offenbach,  both  since  1884,  at 
»  cost  of  about  3Jd.  per  car-mile.  The  conductors  consist 
*'  slotted  tubes  1  inch  in  bore  supported  on  posts  18  feet 
hiRh  and  stayed  by  wires  at  intermediate  points  to  keep 
them  from  sagging.  The  contact  carriages  are  pistons 
»Ming  in  the  tubes.1  The  Daft  lines  at  Baltimore  and 
other  places  in  America  and  the  Van  Depoele  lines,  of 
jthich  some  30  miles  are  in  operation,  are  mostly  worked 
"J  means  of  overhead  conductors. 

[i]  Those  using  underground  conductors  in  a  slotted 
rijannel  or  conduit.  This  system,  which  has  the  obvious 
wvantag©  that  the  conductor  is  placed  entirely  out  of  the 
*»T  of  street  traffic,  has  been  introduced  at  Blackpool  by 


F"T  a  comparison  of  the  weights  to  be  drawn  and  the  tractive 
"/""red  In  different  systems,  see  a  paper  by  Mr.  Recken- 
*,u"  fff«-  ««■..  May  21,  lfWt 

,h"r  details  of  the  construction  and  working  expenses  of  these 
nth*,  lines,  sec  the  valuable  paper  by  Mr.  Reckenzaun,  Jour. 
ELT£*  APril       1*S7-   Statistics  of  American  lines  will  be 
fife*  J*P".  ■?*  T.  C.  Martin,  read  before  the  American  InaU- 


|  Mr.  Holroyd  Smith,  and,  in  America,  at  Cleveland  by  Messrs. 

I  Bentley  and  Knight  and  at  Philadelphia  by  Mr.  Schleainger. 

j  In  the  Blackpool  line  the  conductor  is  split  into  two  parts 
which  run  parallel  to  each  other  within  the  conduit  on 
its  two  sides,  and  are  touched  by  a  contact  arm  which 
reaches  down  through  a  narrow  central  slot  at  the  level  of 
the  street ;  an  electromotive  force  of  200  vi.lt*  is  employed. 
The  conduit  is  placed  midway  between  the  rails,  but  it  may 
be  questioned  whether,  in  view  of  the  conditions  of  ordinary 
street  traffic,  a  better  place  for  it  would  not  be  at  one  side. 
Mr.  Field  has  proposed  a  tramway  with  two  conduits,  one 
beside  each  rail,  containing  two  conductors,  one  to  be 
charged  positively  and  the  other  negatively,  so  that  a  com- 
paratively high  resultant  difference  of  potential  is  available 
for  the  motor  although  the  potential  of  neither  conductor 
differs  to  a  dangerous  degree  from  that  of  the  earth. 

(e)  One  system  remains  to  be  described,  which  was  pro- 
posed in  1881  by  Messrs.  Ayrton  and  Perry  as  specially  appli- 
cable to  electric  railways  of  considerable  length,  in  which 
an  exposed  conductor  would  give  rise  to  much  loss  through 
leakage.  Their  plan  is  to  use  a  well -insulated  conductor 
in  a  closed  channel  underground.  The  line  is  divided  into 
short  sections ;  each  of  these  has  an  exposed  conductor, 
which  may  be  one  of  the  rails,  and  this  is  placed  in  tempo- 
rary contact  with  the  insulated  conductor  as  the  train 
passes,  by  the  pressure  of  the  wheels  on  a  flexible  rail  or 
stud,  or  by  means  of  automatic  electromagnetic  switches. 
Leakage  is  thus  restricted  to  the  continuous  and  well- 
insulated  conductor  together  with  that  section  of  the 
surface  conductor  which  Is  in  contact  with  the  former  at 
any  one  time;  and  the  system  has  the  further  advantage 
that  it  gives  the  means  of  providing  an  automatic  block 
by  which  successive  trains  are  kept  from  overtaking  one 
another. 

The  form  and  disposition  of  the  motor-dynamo  and  the 
mode  by  which  it  is  connected  with  the  driving-axle  of  the 
car  are  matters  in  which  much  variety  of  practice  exists. 
The  question  of  gearing  is  complicated  by  the  fact  that  the 
frame  of  the  car  oscillates  vertically  with  respect  to  the 
axles.  Spur-wheels,  worm-gear,  friction-gear,  belts, 
tiple-band  gear,  and  chain-gear  are  or  have  been 
Mr.  Beckenzaun's  car  is  carried  by  two  bogie  trucks,  < 
under  each  end,  and  each  bogie  carries  a  motor  whose  axle, 
placed  longitudinally,  drives  a  central  spur-wheel  on  one 
axle  of  the  bogie  by  means  of  a  worm.  An  advantage 
possessed  by  two  motors  is  that,  by  coupling  them  in  series 
or  parallel,  or  by  using  one  only,  the  driver  is  able  to  com- 
mand different  grades  of  power  without  the  use  of  resist- 
ance coils.  In  cars  driven  by  storage  batteries  the  same 
object  may  be  secured  by  various  groupings  of  the  cells. 

Telpherage.— In  all  the  methods  of  electrical  traction  to 
which  reference  has  been  made  the  road  on 
which  the  cars  run  is  esentially  a  railway  or  Telpherage, 
tramway  of  the  kind  used  in  horse  traction 
and  steam  traction.  In  1881  the  late  Prof.  Fleeming  Jenkin 
devised  a  system  of  electric  locomotion  in  which  the 
vehicles  are  hung  upon  what  resembles  an  exaggerated 
telegraph  line.  To  this  he  gave  the  name  of  telpherage. 
As  developed  by  the  inventor,  in  conjunction  with  Messrs. 
Ayrton  and  Perry,  the  system  is  especially  adapted  to  the 
transport  of  goods  at  a  slow  speed,  in  localities  where  the 
traffic  would  be  insufficient  to  support  an  ordinary  rail- 

, way"  . 
The  telpher  line  is  a  steel  rod  or  cable,  suspended  from 

]  brackets  on  posts  about  70  feet  apart ;  it  serves  at  once  as 
carrier  of  weights  and  conductor  of  electricity.  The  line 
may  be  made  rigid,  and  in  that  case  a  high  speed  of  transit 
may  be  attained ;  but  in  general  the  line  is  flexible  and  the 
trains  travel  slowly  in  what  may  be,  if  the  volume  of  traffic 
requires  it,  a  nearly  continuous  stream.  Each  train  con- 
sists of  a  series  of  buckets  or  skeps  which  hang  each  from 
a  single  running  wheel  or  pair  of  wheels,  and  are  spaced 
[  by  wooden  connecting  bars.  A  small  electric  motor,  which 
I  hangs  below  the  line  and  is  geared  by  spur  and  chain  gear- 
ing  to  a  pair  of  driving-wheels,  forms  the  locomotive.  In 
general,  the  line  is  electrically  divided  into  equal  sections, 
which  have  the  same  length  as  a  single  train,  so  that  the 
front  carriage  is  always  on  the  section  in  advance  of  the 
I  rear  carriage.  The  train  is  furnished  with  a  continuous 
I  conductor  from  end  to  end,  through  which  it  makes  electric 
contact  between  the  section  in  front  and  the  section  behind, 
and  the  motor  is  included  in  the  circuit  of  this  conductor. 
Two  systems  of  working  are  used,  which  enable  trains  to 
be  run  either  in  electrical  series  or  "  parallel."  In  the  series 
system  the  successive  sections  of  the  line  are  electrically 
connected,  so  long  as  no  train  is  on  them,  by  means  of 
switches  at  the  joints  between  the  sections,  so  that  the 
whole  forms  one  continnous  conductor.  When  a  train 
comes  on  any  one  section 
that 


action  it  breaks  contact  at  the  joint 
and  the  one  behind  it;  the  circuit, 
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however,  remains  closed  through  the  conductor  on  the  train 
itself,  and  in  this  way  the  motor  receives  the  current  which 
is  passing  through  the  line.  Other  trains  at  other  places 
in  the  line  receive  the  same  current,  each  by  breaking  for 
the  time  the  ordinary  contact  between  the  two  sections 
it  touches,  mnd  substituting  a  contact  through  its  own  con- 
ductor and  motor.  When  a  train  leaves  a  section  it  re- 
places the  switch  that  makes  contact  with  the  section 
behind.  If,  however,  there  are  more  than  one  train  on 
the  line,  an  automatic  block  system  is  added  to  prevent  one 
from  overtaking  another  by  letting  the  section  which  a 
train  leaves  stand  insulated  for  a  time.  No  control  is 
exercised  from  the  vehicles  themselves ;  ii  fact,  the  trains 
run  without  attendants.  In  the  simplest  parallel  system 
of  telpherage  a  continuous  conductor  distinct  from  the  line 
Lb  stretched  alongside  of  it;  th< 


to  shunt  winding  necessary  for  this  result  depends  oa 
the  relation  of  the  resistance  of  the  armature  to  that  of 
the  shunt  coil,  and  it  is  an  easy  deduction  from  the  theory 
that,  when  the  resistance  of  the  armature  is  negligibly 
small,  the  speed  of  a  simple  shunt-wound  motor  driven  by 
means  of  a  constant  external  electromotive  force  is  sensibly 
constant,  a  result  which  has  been  experimentally  demon- 
strated by  Mr.  Mordey  (PhiL  May.,  Jan.,  1886).  It  is  shown 
in  the  same  paper  that  a  similar  means  of  governing  msy 
be  used  when  the  current  passing  through  the  motor  is 
kept  constant,  instead  of  the  external  electromotive  force. 
The  principle  of  differential  compound  winding  to  secars 
automatic  regulation  of  speed  hsa  been  applied  in  several 
American  motors,  notably  by  Mr.  Sprague. 

Details  of  most  of  the  electrical  tramways  and  railwi 
1  the  text  will  be  found  In  the  Journals 
EWtiriekm.  and  Brrtriati  Uorid  (f 


dates  referred  to. 


(New  Yorklofute 
also  The  Etrctric  Mabn  and 


the  two.  The  figure  shows  another  plan,  known 
ver  parallel  system,  which  is  suitable  where 
s  of  trains  it  desired.  There  Ai,  Bt,  As,  .  .  . 
ve  sections  of  one  line,  and  Bi,  As,  Bs  .  .  .  of 
Ai,  As,  As  ...  are  electrically  continuous,  and 
ted  to  one  pole  of  the  dynamo.  Bi,  Bs,13t  .  .  •  are 
iuoojs,  and  are  connected  to  the  other  pole.  Thus 
the  sections  of  each  line  are  alternately  positive  and  nega- 
tive. Any  train,  such  as  P  or  Q,  bridges  the  gap  between 
two  sections  and  receives  a  current  which  suffers  reversal 
as  the  train  passes  from  one  section  to  the  next.  It  is  to  be 
regretted  that  space  does  not  admit  of  any  description  of 
the  details  of  telpherage,  many  of  which  present  the 
utmost  ingenuity.  The  system  was  shown  to  be  uracti- 
cable  by  experiments  on  an  experimental  line  at  Weston. 
The  first  telpher  line  on  a  commercial  basis  was  erected  in 
1885  at  Qlynde,  in  Sussex,  and  has  been  maintained  in 
operation  notwithstanding  many  difficulties  inseparable 
from  so  completely  novel  an  undertaking. 
The  electrical  propulsion  of  boats  by  means  of  storage  bat- 
teries, has  been  the  subject  of  several  success- 
PropuUlon  f„  j  experimenta,but  has  not  found  systematic  ap- 
oi  boats.  plication.  In  this  connection  reference  should 
be  made  to  a  scheme  proposed  by  Ayrton  and  Perry  for  the 
haulage  of  boats  on  canals  or  of  wagons  upon  roads.  Their 
proposal  was  to  have  a  conductor  ranged  along  the  towing 
path,  or  along  the  side  of  the  road.  A  motor  running  on 
this  was  to  pull  itself  along  and  drag  the  boat  or  wagon 
after  it 

In  aerial  navigation,  storage  batteries  work- 
navutaUon  *n  e'oc'r'c  motor  have  been  used  to  drive 
™  '  the  propeller  of  a  "dirigible"  balloon. 
Space  does  not  admit  of  more  than  the  briefest  reference 
to  the  theory  of  electrio  motors.  A  motor  may 
be  regarded  as  a  dynamo  acting  to  produce 
an  electromotive  force  t  which  la  opposite  in 
direction  to  the  externally  impressed  electromotive  force 
£.  The  resultant  electromotive  force  is  E  —  e,  and  on  this, 
together  with  the  resistance  of  the  circuit,  the  strength 
of  the  current  C  depends.  The  electrical  power  supplied 
is  CE,  and  of  this  the  motor  utilises  (>.  The  efficiency  is 
eVE.  It  is  easily  seen,  as  was  first  shown  by  Jacobi,  that 
the  power  developed  by  the  motor  (Ce)  is  a  maximum 
when  e  —  4  E.  But  this  condition  of  maximum  power 
"  the  energy  supplied  is  wasted ;  to  secure 
,  motors  are  in  practice  run  at  much  lees 
mum  power,  so  that  s  may  approach  more 
nearly  to  equality  with  E  The  field  magnets  of  motors, 
like  those  of  dynamos,  may  be  wound  with  coils  in  series 
with  the  armature  coil,  or  with  coils  forming  a  shunt  to 
the  armature,  or  with  a  combination  of  both.   A  very  im- 


Theory  of 

motors. 


;  part  of  the  theory  deals  with  the  automatic  regula- 
of  speed  by  the  use  of  compound  winding.  In  a 
■  of  fundamental  importance  with  regard  to  this  part 
of  the  subject,  Messrs.  Ayrton  and  Perry 1  have  shown  that 
a  motor  may  be  made  to  run  at  constant  speed  under  vary- 
ing loads  when  the  external  electromotive  force  is  constant, 
provided  that  a  differential  combination  of  direct  shunt 
and  reverse  series  winding  be  employed, — the  shunt  coil 
serving  to  energise  the  magneto  and  the  series  coil  to 
reduce  their  magnetism  to  a  certain  extent  when  the  cur- 
rent in  the  armature  is  increased.   The  proportion  of  series 

*J*  Electromotors  and  their  Government,"  Jour.  Soc.  Td.  Eng.. 

I 


iff  Application*,  by  T.  C.  Martin  and  J.  Weuler 

Sew  York.  1887).  The  Portrush  line  is  desert  U<J 
E.  Hopkinson  and  A.  Siemens  In  a  paper  read 
before  the  Society  of  Arts,  April,  1883.   For  telpher- 
age, In  addition  to  articles  in  the  Journals  me>«L 
see  Fleeming  Jenkln.  "On  Telpherage,"  /oar.  Soc 
1884  .  l^  Jcunmai  l^prr,  of  Or- corps 

(*■>.  *•  a) 

TRACY,  A.vtoine  Louis  Claude  Dkstltt,  Coktb 
dx  (1754-1836),  was  born  in  Bourbonnais  on  July  20. 
1754.  The  noble  family  to  which  he  belonged  was  of 
Scottish  descent,  tracing  its  origin  to  Walter  Stntt,  a 

Ssntleman  who  in  1420  accompanied  the  earls  of 
uchan  and  Douglas  to  the  court  of  France,  and 
whose  family  afterwards  rose  to  be  counts  of  Tracy. 
The  father  of  Destutt  de  Tracy  (as  he  is  usually 
called)  was  a  soldier,  and  died  a  field-marshal.  _  Des- 
tutt de  Tracy  began  his  studies  under  the  superintend- 
ence of  his  mother,  and  afterwards  prosecuted  tbeo 
at  the  university  of  Strasburg.    During  his  student 
days,  however,  he  was  chiefly  noted  for  his  skill  in 
every  kind  of  manly  exercise.  On  leaving  the  univer- 
sity he  embraced  a  military  career,  in  which  his  ad- 
vance was  rapid.   When  the  Revolution  broke,  Tracy, 
who  was  then  thirty-five  years  of  age,  took  an  active 
part  in  the  provincial  assembly  of  Bourbonnais.  He 
was  elected  a  deputy  of  the  nobility  to  the  states-gen- 
eral, where  he  sat  alongside  of  his  friend  La  Fayette. 
In  the  spring  of  1792  ne  received  the  rank  of  field- 
marshal,  along  with  the  sole  command  of  the  cavalry 
in  the  army  of  the  North  ;  but,  as  the  conduct  of  af- 
fairs fell  more  and  more  into  the  hands  of  the  extrem- 
ists, he  took  an  indefinite  leave  of  absence,  and  settled 
with  his  family  at  Auteuil.    Here,  in  the  society  of 
Condorcet  and  Cabanis,  he  devoted  himself  to  scien- 
tific studies.    Under  the  Reign  of  Terror  be  was 
arrested  and  imprisoned  for  nearly  a  year.    It  was  his 
solitary  meditations  at  this  period,  we  are  told,  which 
discovered  to  him  his  true  bent,    tinder  the  influence 
of  Locke  and  Condillac  be  abandoned  the  natural 
sciences  for  the  study  of  mind.   On  the  motion  of 
Cabanis  he  was  nameel  associate  of  the  Institute  in  the 
class  of  tbe  moral  and  political  sciences.    He  soon 
began  to  attract  attention  by  the  mimoira  which  he 
read  before  hi6  colleagues— papers  which  formed  the 
first  draft  of  his  comprehensive  work  on  ideolojry. 
The  society  of  "ideologists"  at  Auteuil  embraced, 
besides  Cabanis  and  Tracy,  who  have  been  called  re- 
spectively the  physiologist  and  the  metaphysician  of 
the  school,  Volney,  who  has  been  called  its  moralist,  and 
Qarat,  its  professor  in  the  National  Institute.  Under 
the  empire  he  was  a  member  of  the  senate,  but  took 
little  part  in  its  deliberations.    Under  the  Restoration 
he  became  a  peer  of  France,  but  protested  against  the 
reactionary  spirit  of  the  Government,  and  remained 
in  opposition.    In  1808  he  was  elected  a  member  of 
the  French  Academy  in  room  of  Cabanis,  and  in  1£32 
he  was  also  named  a  member  of  the  Academy  of 
Moral  Sciences  on  its  reorganisation.    He  appeared, 
however,  only  ones  at  its  conferences.    He  was  old 
and  nearly  blind,  and  filled  with  sadness,  it  is  said,  by 
the  loss  of  his  friends  and  tbe  discredit  into  which  hi* 
most  firmly  cherished  opinions  had  fallen.   "  His  only 
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distraction  was  to  have  Voltaire  read  aloud  to  him." 
He  died  at  Paris  on  the  9th  of  March,  1836. 


the  sensualistic  school  which  Condillac  founded  in  France 
upon  a  one-aided  interpretation  of  the  doctrines  of  Locke. 
He  pained  the  sensual istic  principles  of  Condillac  to  their 
l»»t  consequences,  being  in  full  agreement  with  the  material- 
istic views  of  his  friend  Gabanis,  though  the  attention  of 
itter  waa  devoted  more  to  the  physiological,  that  of 
'to  the  psychological  or  "  ideological  "  side  of  man. 
r,  be  frankly  stated,  formed  a  part  of  aoology," 
or,  as  we  should  aay,  of  biology.  To  think  is  to  feci. 
The  four  (acuities  into  which  he  divides  the  conscious  life 
—perception,  memory,  judgment,  will— are  all  varieties  of 
se&sstion.  Perception  is  sensation  caused  by  a  present  af- 
fection of  the  external  extremities  of  the  nerves ;  memory 
u  sensation  caused,  in  the  absence  of  prcseut  excitation,  by 
dispositions  of  the  nerves  which  are  the  result  of  past  ex- 
periences; judgment  is  the  perception  of  relations  between 
sensations,  and  is  itself  a  species  of  sensation,  because  if  we 
are  aware  of  the  sensations  we  mast  also  be  aware  of  the 
relations  between  them;  will  he  identifies  with  the  feeling 
of  desire,  and  therefore  Includes  it  as  a  variety  of  sensa- 
tion. It  is  easy  to  see  that  such  conclusions  ignore  im- 
portant distinctions,  and  are,  indeed,  to  a  large  extent  an 
sbase  of  language.  As  a  psychologist  Dcstatt  de  Tracy  de- 
serves credit  for  his  distinction  between  active  and  passive 
touch,  which  has  developed  into  the  modern  theory  of  the 
muscular  sense.  His  account  of  the  notion  of  external 
existence,  as  derived,  not  from  pure  sensation,  but 
from  the  experience  of  action  on  the  one  hand  and  resist- 
ance on  the  other,  may  be  compared  with  the  account  of 
Bain  and  later  psychologist*.  Tracy  worked  up  his  separate 
monographs  extending  over  a  number  of  years  into  the 
EUmenU  d'Idtologie  ( 1617-18  and  1824-25),  which  presents 
his  complete  doctrine.  He  also  wrote  in  1806  a  Commentaire 
nr  C Eitprit  da  Loi»  dt.  Montesquieu,  in  which  he  argues  ably 
in  support  of  a  free  constitution  on  grounds  which  hardly 
admit  of  being  harmonized  with  his  general  philosophical 
principles.  The  book  waa  translated  in  America  by  bis 
friend  President  Jefferson,  who  recommended  it  for  use  in 
the  colleges.  The  first  French  edition  appeared  in  1817, 
and  it  was  several  times  reprinted. 


TRADE,  Board  op.  The  greater  part  of  such 
supervision  of  commerce  and  industry  as  exists  in  the 
United  Kingdom  is  exercised  by  the  "Committee  of 
Privy  Council  for  Trade"  (see  Privy  Council),  or, 
as  it  is  usually  called  the  Board  of  Trade.  As  early 
as  the  14th  century  councils  and  commissions  had  been 
formed  from  time  to  time  to  advise  parliament  in  mat- 
ters of  trade,  but  it  was  not  till  the  middle  of  the  17th 
century,  under  the  Commonwealth,  that  any  depart- 
ment of  a  permanent  character  was  attempted.  Crom- 
well's policy  in  this  respect  was  continued  under  the 
Restoration,  and  in  1660  a  committee  of  the  privy 
council  was  appointed  for  the  purpose  of  obtaining  in- 
formation as  to  the  imports  and  exports  of  the  coun- 
try, and  improving  trade.  A  few  years  later  another 
committee  of  the  council  was  appointed  to  act  as  inter- 
mediaries between  the  crown  and  the  colonies,  or  for- 
eign plantations  as  they  were  then  called.  This  joint 
commission  of  trade  and  plantations  was  abolished  in 
1675,  and  it  was  not  until  twenty  years  later  that  the 
Board  of  Trade  waa  revived  under  William  III. 
Among  the  chief  objects  set  before  this  board  were  the 
inquiry  into  trade  obstacles  and  the  employment  of 
the  poor ;  the  state  of  the  silver  currency  was  also  a 
subject  on  which  John  Locke,  its  secretary,  lost  no  time 
in  making  representations  to  the  Government.  Locke's 
retirement  in  1700  removed  any  chance  of  the  Board 
of  Trade  advocating  more  enlightened  opinions  on 
sommercial  subjects  than  those  generally  held  at  that 
time.  _  It  had  only  a  small  share  in  making  the  con- 
stitutions of  the  colonies,  as  all  the  American  ones 
except  Georgia  and  Nova  Scotia  were  formed  before 
the  reign  of  Charles  IL  ;  and  in  1760  a  secretary  of 
state  for  the  colonies  was  appointed,  to  whom  the  con- 
trol drifted  away.  In  1780  Burke  made  his  celebrated 
attack  on  the  public  offices,  which  resulted  in  the 
abolition  of  the  board.  In  1786,  however,  another 
permanent  committee  of  the  privy  council  was  formed 
by  order  in  council,  and  with  one  or  two  small  excep- 
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tions  the  legal  constitution  of  the  Board  of  Trade  is 
still  regulated  by  that  order.  Under  it  all  the  princi- 
pal officers  of  state,  including  the  first  lords  of  the 
treasury  and  admiralty,  the  secretaries  of  state,  and 
certain  members  of  the  privy  council,  among  whom 
was  the  archbishop  of  Canterbury,  obtained  seats  at 
the  board  ex  qfficw ;  and  ten  unofficial  members,  in- 
cluding several  eminent  statesmen,  were  also  placed 
on  the  committee.  The  duties  of  the  revived  board 
were  made  the  same  as  they  were  in  the  beginning  of 
the  century,  but,  in  addition,  the  regulation  of  the 
food  supply  of  the  country,  by  restricting  or  relaxing 
the  export  and  import  of  corn,  was  brought  into 

Cromiuence  owing  to  a  larger  population  requiring  to 
b  fed.  New  duties  were  thrown  on  the  board  by  the 
growth  of  joint-stock  companies,  the  development  of 
railways,  and  the  increase  in  shipping,  and  it  was 
necessary  to  break  it  up  into  departments  charged  with 
the  administration  of  the  various  Acts  of  Parliament. 
The  Board  of  Trade  thus  became  a  mere  name,  the 
president  being  practically  the  secretary  of  state  for 
trade,  and  the  vice-president  became,  in  1867,  a  par- 
liamentary secretary,  with  similar  duties  to  those  of  a 
parliamentary  undersecretary  of  state.  At  present, 
besides  the  president,  who  has  usually  a  seat  in  the 
cabinet,  the  parliamentary  secretary,  and  a  permanent 
secretary,  there  are  six  assistant  secretaries,  each  in 
charge  of  a  department 

1.  7V  Commercial  Department  is  the  real  remains  of  the 
original  Board  of  Trade,  as  it  combines  the  charge  of  the 
trade  statistics  with  the  general  consultative  duties  with 
which  KingCharles  II.'s  board  was  originally  entrusted. 
The  statistical  work  includes  compiling  the  abstracts  relat- 
ing to  the  United  Kingdom,  the  colonies,  and  foreign  coun- 
tries, the  supervision  of  the  trade  accounts,  snd  the  prepa- 
ration of  shipping,  railway,  emigration,  and  fishery  statis- 
tics. A  record  of  the  prices  of  corn  has  been  obtained  from 
actual  sales  in  the  chief  market  towns  for  about  a  hundred 
years,  the  original  object  being  the  sliding  scale  of  corn 
duties,  but  these  are  now  coutinued  to  govern  the  tithe 
payments,  and  form  an  unbroken  series  of  prices  based  on 
actual  transactions,  and  not  mere  market  quotations. 
Foreign  and  colonial  customs  tariffs  and  regulations  are 
also  matters  on  which  information  is  published,  and  labor 
statistics  are  for  the  future  to  have  special  attention.  In 
1872  one  of  tho  most  important  functions  of  the  com- 
mercial department,  vis.,  the  negotiation  of  commercial 
treaties,  was  transferred  to  the  Foreign  Office,  but  the 
Board  of  Trade  is  still  consulted  on  these  matters  by  the 
Foreign  Office,  ss  well  as  by  the  Colonial  Office  on  colonial 
commercial  matters,  and  by  the  other  public  departments. 
The  Bankruptcy  Act  of  1883  added  a  new  branch  of  work, 
but  for  this  there  is  now  a  separate  establishment  under  an 
inspector-general.  The  last  new  work  undertaken  by  the 
department  Is  the  publication  (begun  August,  1886)  of  a 
Monthly  Journal  of  commercial  information,  chiefly  from 
official  sources. 

2.  The  Railway  Department  was  originally  constituted  in 
1840,  and  performs  multifarious  duties  under  various  Ball- 
way  Acts,  including  the  inspection  of  railways  before  they 
are  open,  inquiries  into  accidents,  reports  on  proposed  rail- 
ways, approval  of  by-laws,  appointment  of  arbitrators  in 
disputes,  as  well  ss  many  duties  under  privste  Ballway 
Acts.  The  inspection  or  tramways,  their  by-lsws  and 
"provisional  orders,"  are  all  dealt  with  here,  as  are 
similar  orders  relating  to  gas  and  water  schemes  and  to 
electric  lighting.  Patents,  designs  and  trade-marks  are 
now  dealt  with  by  tho  Patent  Office,  which  is  subordinate 
to  the  railway  department,  and  copyright,  art  uuions,  aud 
industrial  exhibitions  are  also  among  the  matters  dealt  with 
by  the  department. 

3.  Th*  Marine  i 
at  the  Board  of 
and  important 


Trade,  such,  for  example,  as  the  s 
era,  the  compulsory  examination 
establishment  of  shipping  offices 


in  1850,  about  which' 

under  the  Board  of 
as  the  survey  of  passenger  steam- 
of  masters  and  mates,  the 


ipping  offices  for  the  engagement  and 
Furth 


discharge  of  seamen.  Further  work  fell  to  the 
department  by  the  Act  of  1853,  which  gave  it  the  control 
of  lighthouse  funds,  and  to  a  certain  extent  of  pilotage. 
The  consolidating  Merchant  Shipping  Act  of  1854  and  sub- 
sequent legislation  so  much  increased  the  department  that 
in  1868  it  was  divided  into  three,  tie.,  the  present  marine 
which  deals  with  ships  and  seamen,  the  har- 
and  the  fluaucu  department. 
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4.  The  Harbor  Department  was,  m  stated  above,  a  branch 
of  the  marine  department  until  1866,  so  far  as  it  is  connected 
with  the  physical  adjuncts  of  navigation,  but  various  other 
matters  have  since  been  added,  e.g.,  the  charge  of  the  fore- 
fthores  belonging  to  the  crown,  formerly  managed  by  the 
commissioners  of  wood*  and  forests,  and  the  protection  of 
navigable  harbors  and  channels,  long  under  the  control  of 
the  Admiralty.  Lighthouse  fnnda.  provisional  orders  for 
oyster  and  mussel  fisheries,  the  management  of  Holyhead 
and  Uamsgate  harbors  and  of  Dover  pier,  wreck,  and  quar- 
antine are  all  among  the  matters  dealt  with  by  this  depart- 
ment, which  also  has  charge  of  the  standards  department 
for  weight*  and  measures. 

5.  The  Finance  Department  was,  like  the  harbor  depart- 
ment, separated  in  1H66  from  tho  marine  department.  The 
accounts  of  all  the  branches  of  the  Board  of  Trade  are  in 
its  charge,  including  the  subordinate  offices.  It  also  deals 
with  the  accounts  of  harbors,  lighthouses,  and  mercantile 
marine  offices,  and  of  the  merchant  seamen's  fund,  and  with 
the  consul's  accounts  for  disabled  seamen  abroad.  Savings 
banks  and  seamen's  money  orders  are  also  among  the  ac- 
counts and  payments  with  which  it  is  charged,  and  outside 
these  marine  matters  it  has  to  prepare  for  parliament  the 
life  insurance  companies'  accounts  and  to  take  charge  of 
the  bankruptcy  estate  accounts. 

6.  The  Fukeriet  Department.— By  a  recent  Act  the  powers 
of  the  Home  Office  over  salmon  and  other  fisheries  have 
been  transferred  to  the  Board  of  Trade,  and  a  small  depart- 
ment has  consequently  been  created  charged  with  the  care 
of  those  industries.1 

TRADE-MARKS.  There  seems  no  reason  to  doubt 
that  the  practice  of  employing  a  mark  to  denote  the 

?;oods  of  a  particular  trader  (not  necessarily  the  manuf- 
acturer) grew  out  of  the  use  of  signs,  which,  first 
affixed  to  the  dealer's  shop,  were  afterwards  repre- 
sented on  his  tokens,  and  eventually  placed  on  the 
goods  themselves.  Trade-marks  proper  appear  to  have 
been  in  use  in  England  in  the  reign  of  Elizabeth. 
The  first  reported  case  was  in  1783,  when  Lord  Mans- 
field decided  that  the  sale  by  the  defendants  of  a  certain 
medicine  under  the  name  or  mark  of  the  plaintiff  was 
a  fraud.  By  other  decisions  it  was  affirmed  that  the 
use  of  another's  trade-mark  was  actionable,  even  with- 
out the  intent  to  defraud.  The  law.  however,  remained 
in  nn  unsatisfactory  condition  till,  by  the  Merchandise 
Marks  Act  in  1 862,  it  was  made  a  misdemeanor  to  forge 
or  counterfeit  a  trade  mark,  while  penalties  were  in- 
flicted for  the  sale  of  articles  bearing  a  forged  mark. 

In  1875  the  Trade  Marks  Registration  Act  estab- 
lished for  the  first  time  a  registry  of  trade-marks  in 
Britain,  greatly  facilitating  the  proof  of  title.  A 
more  precise  definition  of  a  trade-mark  was  also  pro- 
vided. In  1883  this  Act  was  repealed  by  the  Patents, 
Designs,  and  Trade  Marks  Act,  in  which  its  principal 
provisions  were  incorporated.  All  proceedings  for  the 
registration  of  trade-marks  are  now  regulated  by  the 
Patents  Act  A  trade-mark  may  be  a  name  printed 
or  otherwise  delineated  in  some  particular  or  distinctive 
manner,  or  a  signature,  or  a  device,  mark,  brand,  etc 
Registration  is  compulsory,  at  least  in  the  sense  that 
the  owner  cannot  prevent  infringement  or  sue  for  dam- 
ages for  infringement  unless  he  has  registered,  though 
it  would  appear  that  this  disability  exists  only  in  the 
case  of  a  mark  capable  of  being  registered  under  the 
Act  There  are  certain  indicia  which  cannot  be  reg- 
istered because  they  do  not  fall  within  the  definition 
of  a  trade-mark,  but  which  may  yet  be  protected  at 
equity.  Registration  is  deemed  equivalent  to  public 
use  of  the  mark,  and,  after  the  expiration  of  five  years, 
is  conclusive  evidence  of  right  to  exclusive  use. 
Applications  for  registration  nave  to  be  addressed  to 
the  comptroller  of  patents ;  should  he  refuse  to  regis- 
ter, there  is  an  appeal  to  the  Board  of  Trade.  If  there 
is  opposition,  the  matter  goes  to  the  High  Court  of 
Justice.  Registration  holds  good  for  fourteen  years, 
at  the  end  of  which  time  it  has  to  be  renewed.  Special 
provision  is  made  in  the  Act  for  the  retention  of  cer- 

1  [In  the  United  States  boards  of  trade,  chambers  of  commerce, 
ana  cotton,  coal,  metal,  produce,  and  other  exchanges  arc  vol- 
untary associations  to  promote  the  bu«ine«i  Interests  of  their 
members.  They  exist  In  all  the  principal  cities  and  towns. 
Most  of  them  publish  Reports.  Statistics.  etcT-AM.  Ed  ] 


tain  of  the  ancient  privileges  of  the  Cutlers  Company 
of  Sheffield.   The  total  number  of  : 
the  register  is  nearly  50,000. 

The  Customs  Consolidation  Act,  1876,  forbids 
tation  of  articles  of  foreign  manufacture  bearing 
purporting  to  be  the  mark  of  manufacturers  resident  inths 
United  Kingdom,  or  stating  or  implying  that  such  articles 
were  manufactured  in  the  United  Kingdom.  The  Merchsa- 
dise  Marks  Act,  1887.  consolidated  and  amended  the  law  of 
offences  relating  to  trade-marks  and  trade  descriptions.  It 
repealed  the  Act  of  1882  and  replaced  it  by  fuller  provisions. 
It  is  now  an  offence  to  forge  a  trade-mark,  to  falsely  apply 
to  goods  any  trade-mark  or  any  mark  so  nearly  resembling 
a  trade-mark  as  to  deceive,  to  make  any  die,  etc,  for  tin 
purpose  of  forging  or  for  being  used  for  forging  a  trade- 
mark, to  apply  any  false  trade  description  to  goods,  to  dis- 
pose of  or  have  in  possession  any  die,  etc.,  for  the  porpost 


of  forging  a  trade-mark,  or  to  cause  any  of  the  above-men- 
tioned things  to  be  done.  There  are  special  sections  in  the 
Act  dealing  with  its  application  to  watches  and  watch-case*. 
Where  a  watch-case  is  of  foreign  manufacture  it  mutt,  if 
stamped  at  an  assay  office  in  the  United  Kingdom,  bear  s 
mark  differing  from  the  mark  placed  upon  watches  nisnu- 
factured  in  the  United  Kingdom.  A  warranty  is  applied 
in  the  sale  of  goods  bearing  a  trade-mark  or  trade  descrip- 
tion.  See  Wabbanty. 

In  most  foreign  countries  provisions  have  Ionic  existed 
for  the  registration  of  trade  marks ;  and  they  also  form  ons 
of  the  classes  of  "  industrial  property "  for  the  protection 
of  which  an  international  convention  was  formed  in  1S<J. 
This  convention  now  includes  sixteen  states, — the  mors 
important  being  Belgium,  France,  Great  Britain.  Italy, 
Netherlands,  Norway,  Portugal,  Spain,  Sweden,  Switzer- 
land, and  the  United  States.  The  subjects  of  all  ths 
contracting  states  enjoy  in  each  state  the  same  rights 
and  privileges  aa  that  state  grants  to  its  own  sobjecti 
for  the  protection  of  trade-marks.  Registration  also  in 
one  of  the  states  confers  certain  rights  of  priority  in  the 
others. 

United  State*. — The  legislation  of  the  different  States  and 
Territories  varies  considerably,  some  providing  for  ths 
registration  of  trade-marks  either  with  or  without  protec- 
tion for  unregistered  trade-marks,  while  others  proride 
only  for  protection  without  registration.  On  March  3, 1— !. 
Congress  passed  an  Act  "to  authorise  the  registration  of 
trade-marks  and  protect  the  same,"  which  provides  that 
owners  of  trade-marks  used  in  commerce  with  foreiga 
nations  or  with  the  Indian  tribes,  provided  such  owners  be 
domiciled  in  the  United  States  or  located  in  any  foreign 
country  or  tribe  which  affords  similar  privileges  t 
of  the  United  States,  may  obtain  registration  of  I 
marks  under  the  Act  Registration  is  not  con 
failure  to  register  a  trade-mark,  or  to  renew 

he  mtitlit 


tion,  does  not  deprive  the  owner  of  any  remedy  he  might 
have  at  law  or  In  equity  j  and  the  courts  will,  gener- 
ally speaking,  protect  the  unregistered  equally  with  the 


ally  speaking,  protect  the  unregistered  equally 

registered. 

For  fuller  information  see  L.  B.  Sebastian's  Ixiie  af  Tratte  Nnrhi 
or  K.  W.  Wallace's  edition  of  the  Patents,  Designs,  and  Trade 
Marks  Act  :  and  in  America  Rowland  Cox's  Amtnmn  XVufr-Jfort 
Craw,  Cox's  Manual  nf  Trade  Mart  Cam.  and  William  Henry 
Brown's  TreatUe  on  the  Lav  of  Trade  Mark*. 

TRADE  UNIONS  are  combinations  for  regulating 
the  relations  between  workmen  and  masters,  workmen 
and  workmen,  or  masters  and  masters,  or  for  imposing 
restrictive  conditions  on  the  conduct  of  any  industry 
or  business.  By  the  common  law  all  such  combina- 
tions were,  with  certain  rare  and  unimportant  excep- 
tions, regarded  as  illegal.  They  were  considered  to  be 
contrary  to  public  policy,  and  were  treated  as  con- 
spiracies in  restraint  of  trade.  These  who  were  en- 
gaged or  concerned  in  them  were  liable  to  be  crimi- 
nally prosecuted  by  indictment  or  information,  and  to 
be  punished  on  conviction  by  fine  and  imprisonment 
The  offence  was  precisely  the  same  whether  It  wsi 
committed  by  masters  or  by  workmen.  But,  although 
the  provisions  of  the  common  law  applied  mutntu 
mutandis  to  both  of  them  alike,  it  was,  practically 
speaking,  in  reference  rather  to  the  latter  than  to  the 
former  that  their  effects  were  developed  and  ascer- 
tained. While  it  was  held  to  be  perfectly  lawful  for 
workmen,  as  individuals,  to  consent  or  to  refuse  to 
labor  for  anv  remuneration  or  for  any  time  they  pleased, 
when  two  or  more  of  them  joined  together,  and  agreed 
to  labor  only  on  certain  stipulated  * 
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either  to  the  payment  or  the  duration  of  their  labor, 
they  were  guilty  ip$o  facto  of  a  misdemeanor.  It  was 
immaterial  whether  the  end  they  had  in  view  was  to 
determine  wages  or  to  limit  work  ;  or  whether  the 
means  they  adopted  for  promoting  its  attainment  wan 
a  simultaneous  withdrawal  from  employment,  an 
endeavor  to  prevent  other  workmen  from  resuming  or 
taking  employment,  or  an  attempt  to  control  the  mas- 
ters m  the  management  of  their  trade,  the  engage- 
ment of  journeymen  or  apprentices,  or  the  use  of 
machinery  or  industrial  processes  ;  or  whether  in  seek- 
ing to  enforce  their  demands  they  relied  merely  on 
advice  and  solicitation,  or  resorted  to  reproach  and 
menace,  or  proceeded  to  actual  violence.  In  any  event 
their  combination  in  itself  constituted  a  criminal  con- 
spiracy, and  rendered  them  amenable  to  prosecution 
and  punishment  From  the  reign  of  Edward  L  to  the 
reign  of  Oeorge  IV.  the  operation  of  the  common  law 
was  enforced  and  enlarged  by  between  thirty  and  forty 
Acts  of  Parliament,  all  of  which  were  more  or  less 
distinctly  and  explicitly  designed  to  prohibit  and  pre- 
vent what  we  have  learned  to  describe  and  recognize 
as  the  "organization  of  labor."  But  the  rise  of  the 
manufacturing  system  towards  the  end  of  the  last  cen- 
tury, and  the  revolution  which  accompanied  it  in  the 
industrial  arrangements  of  the  country,  were  attended 
by  a  vast  and  unexpected  extension  of  the  movement 
which  the  legislature  had  for  so  long  and  with  so  much 
a^iduity  essayed  to  suppress.  Among  the  multitudes 
of  workmen  who  then  began  to  be  employed  in  single 
factories  or  in  neighboring  factories  in  the  same  towns, 
trade  unions  in  the  form  of  secret  societies  speedily 
became  numerous  and  active,  and  to  meet  the  novel 
requirements  of  the  situation  a  more  summary  method 
of  procedure  than  that  which  had  hitherto  been  avail- 
able was  provided  by  the  40th  Geo.  III.  cap.  106. 
By  this  statute,  passed  in  1800,  it  was  enacted  that  all 
persons  combining  with  others  to  advance  their  wages 
or  decrease  the  quantity  of  their  work,  or  in  any  way 
to  affect  or  control  those  who  carried  on  any  manu- 
facture or  trade  in  the  conduct  and  management  thereof, 
mieht  be  convicted  before  one  justice  of  the  peace, 
and  might  be  committed  to  the  common  jail  for  any 
time  not  exceeding  three  calendar  months,  or  be  kept 
to  hard  labor  in  the  house  of  correction  for  a  term  of 
two  calendar  months.  The  discontent  and  disorder 
of  which,  in  conjunction  with  a  state  of  commercial 
depression  and  national  distress,  the  introduction  of 
steam  and  improved  appliances  generally  into  British 
manufactures  was  productive  in  the  first  quarter  of 
the  current  century  led  to  the  nomination  of  a  select 
committee  by  the  House  of  Commons,  to  inquire  into 
the  whole  question  of  what  were  popularly  and  com- 
prehensively designated  the  "combination  laws,"  in  the 
session  of  1824.  After  taking  evidence,  the  commit- 
tee reported  to  the  House  that  "  tho.se  laws  had  not 
only  not  been  efficient  to  prevent  combinations  either 
of  masters  or  workmen,  but  on  the  contrary  had,  in  the 
opinion  of  many  of  both  parties,  had  a  tendency  to 
produce  mutual  irritation  and  distrust,  and  to  give  a 
violent  character  to  the  combinations,  and  to  render 
them  highly  dangerous  to  the  peace  of  the  community. " 
They  further  reported  that  in  their  judgment  "mas- 
ten  and  workmen  should  be  freed  from  such  restric- 
tions as  regards  the  rate  of  wages  and  the  hours  of 
working,  and  be  left  at  perfect  liberty  to  make 
such  agreements  as  they  mutually  think  proper." 
They  therefore  recommended  that  "  the  statute  laws 
which  interfered  in  these  particulars  between  masters 
and  workmen  should  be  repealed,"  and  also  that  "  the 
common  law  under  which  a  peaceable  meeting  of 
masters  or  workmen  might  be  prosecuted  should  be 
altered."  In  pursuance  of  their  report,  the  4th  Geo. 
Hi .  cap.  95  wasatonce  drafted,  brought  in,  and  passed. 
But  the  immediate  results  of  the  change  which  it 
effected  were  regarded  as  so  inconvenient,  formidable, 
and  alarming  that  in  the  session  of  1825  the  House  of 
appointed  another  select  committee  to  re- 


examine the  various  problems,  and  review  and  recon- 
sider the  evidence  which  had  been  submitted  to  their 
predecessors  in  the  previous  year.  They  reported 
without  delay  in  favor  of  the  total  repeal  of  the  4th 
Geo.  IV.  cap.  95,  and  the  restoration  of  those  provi- 
sions of  the  combination  laws,  whether  statutory  or 
customary,  which  it  had  been  more  particularly  in- 
tended to  abrogate.  The  consequence  was  the  enact- 
ment of  the  6th  Geo.  IV.  cap.  129,  of  which  the  pre- 
amble declares  that  the  4th  Geo.  IV.  cap.  95  had  not 
been  found  effectual,  and  that  combinations  such  as 
it  had  legalized  were  "injurious  to  trade  and  com- 
merce, dangerous  to  the  tranquillity  of  the  country, 
and  especially  prejudicial  to  the  interests  of  all  who 
were  concerned  in  them."  The  effect  of  the  6th  Geo. 
IV.  cap.  129  was  to  leave  the  common  law  of  conspiracy 
in  full  force  against  all  combinations  in  restraint  of 
trade,  except  such  as  it  expressly  exempted  from  its 
operation,  as  it  had  been  before  the  4th  Geo.  IV.  cap. 
95  was  passed.  It  comprised,  however,  within  itself 
the  whole  of  the  statute  law  relating  to  the  subject, 
and  under  it  no  persons  were  liable  to  punishment  for 
meeting  together  for  the  sole  purpose  of  consulting 
upon  and  determining  the  rate  or  wages  or  prices 
which  they,  being  present,  would  require  for  their 
work  or  pay  to  their  workmen,  or  the  hours  for  which 
they  would  work  or  require  work  in  any  trade  or  busi- 
ness, or  for  entering  into  any  agreement,  verbal  or 
written,  for  the  purpose  of  fixing  the  rate  of  wages 
or  prices  which  the  parties  to  it  should  so  receive  or 
pay.  But  all  persons  were  subjected  to  a  maximum 
punishment  of  three  months'  imprisonment  with  hard 
labor  who  should  by  violence,  threats  or  intimidation, 
molestation,  or  obstruction  do,  or  endeavor  to  do,  or 
aid,  abet,  or  assist  in  doing  or  endeavoring  to  do,  any 
of  a  series  of  things  inconsistent  with  freedom  of  con- 
tract which  the  Act  enumerated  and  defined.  After- 
wards, in  order  to  remove  certain  doubts  which  had 
arisen  as  to  the  true  import  and<  meaning  of  the  words 
"molestation"  and  "obstruction,"  it  was  provided 
by  the  22d  Vict  cap.  34  that  "no  person,  by  reason 
merely  of  his  endeavoring  peaceably  and  in  a  reason- 
able manner,  and  without  threat  or  intimidation  direct 
or  indirect,  to  persuade  others  to  cease  or  abstain  from 
work,  in  order  to  obtain  the  rate  of  wages  or  the 
altered  hours  of  labor  agreed  to  by  him  and  others, 
should  be  deemed  to  have  been  guilty  of '  molestation 
or  '  obstruction.'  "  In  spite  of  the  partial  recognition 
which  trade  unions  had  thus  received,  they  continued 
to  be  unlawful,  although  not  necessarily  criminal, 
associations  In  certain  cases,  they  were  by  statute 
exempted  from  penal  consequences,  and  their  mem- 
bers were  empowered  to  combine  for  specified  pur- 
poses, and  to  collect  funds  by  voluntary  contributions 
for  carrying  them  into  effect.  But  in  the  estimation 
of  the  common  law  the  special  privileges  which  had 
been  accorded  to  them  under  particular  circumstances 
did  not  confer  any  general  character  of  legality  upon 
them,  and  where  their  rules  were  held  to  be  in  re- 
straint of  trade,  as  in  the  prohibition  of  piece  work 
or  the  limitation  of  the  number  of  apprentices,  they 
were  still  regarded  as  conspiracies.  Ilcnce  they  were 
practically  excluded  from  the  advantages  in  regard  to 
the  security  of  their  property  and  the  settlement  of 
their  disputes  which,  under  the  Friendly  Societies  Act. 
18th  and  19th  Vict  cap.  63,  had  been  granted  to  all 
associations  established  for  any  purposes  which  were 
not  illegal.  In  this  condition  the  law  was  when  what 
became  notorious  as  the  4 '  Sheffield  and  Manchester 
outrages  "  suggested  the  appointment  of  the  royal 
commission  on  trade  unions,  which  investigated  the 
subject  from  1867  to  1869.  The  outcome  was,  first,  a 
temporary  measure  for  the  more  effectual  protection 
of  the  funds  of  trade  unions,  passed  in  1869,  and, 
secondly,  the  two  measures  which,  as  amended  and 
amending,  arc  cited  together  as  the  ' 1  Trade  Union 
Acts  1871  and  1876"— the  34th  and  35th  Vict  cap. 
22  and  the  39th  and  40th  Vict  cap.  31. 
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By  these  statute*,  construed  with  the  Conspiracy  and 

Protection  of  Property  Act,  1875,  the  38  and  39  Vict.  cap. 
86,  the  law  relating  to  combinations,  whether  of  workmen 
or  of  masters,  assumed  the  shape  in  which  it  exists  at  the 
present  time.  In  connection  with  trade  disputes  no  person 
can  now  be  prosecuted  for  conspiracy  to  commit  an  act 
which  would  not  be  criminal  if  committed  by  him  siugly, 
and  consequently  employers  and  employed  alike  may  law- 
fully do  in  combination  all  that  they  would  be  entitled  to 
do  as  individuals.  The  purposes  of  a  trade  union  are  not 
to  be  deemed  illegal  merely  because  they  are  in  restraint 
of  trade,  aud  the  circumstance  that  they  are  In  restraint 
of  trade  is  not  to  render  any  member  of  it  liable  to  prose- 
cution, nor  is  it  to  avoid  or  make  voidable  any  agreement 
or  trust  relating  to  it.  No  court,  however,  can  entertain 
legal  proceedings  with  the  object  of  directly  enforcing  or 
recovering  damages  for  the  breach  of  an  agreement  between 
the  members  of  a  trade  anion  as  such,  concerning  the  con- 
ditions on  which  the  members  for  the  time  being  shall  or 
shall  not  sell  their  goods,  transact  their  business,  employ  or 
be  employed,  or  the  payment  by  any  person  of  any  sub- 
scription or  penalty  to  a  trade  union,  or  for  the  application 
of  the  funds  of  a  trade  union  to  provide  benefits  or  to 
furnish  contributions  to  any  employer  or  workmen  not  a 
•  of  such  trade  union  in  consideration  of  such  em- 
ir workman  acting  in  conformity  with  the  rules  or 
of  such  trade  union,  or  to  discharge  any. fine 
uponjuiy^  person  by  any  court  of  justice  or  any 

any  bond  to  secure  such  agreements.  But  such  incapacity 
to  sue  on  such  agreements  is  not  to  be  taken  as  constituting 
any  of  them  illegal.  Every  person,  however,  commits  a 
misdemeanor,  and  on  conviction  is  liable  to  a  maximum 
fine  of  £20  [$87.20],  or  to  a  maximum  imprisonment  of  three 
months  with  hard  labor,  who  wilfully  and  maliciously 
breaks  a  contract  of  service  or  hiring,  knowing,  or  having 
reasonable  cause  to  believe,  that  the  probable  consequence 
of  his  so  doing,  either  alone  or  in  combination  with  others, 
will  be  to  endanger  human  life  or  cause  serious  bodily  in- 
jury, or  to  expose  valuable  property,  whether  real  or  per- 
sonal, to  destruction  or  serious  Injury ;  or  who,  being  em- 
ployed by  a  municipal  authority  or  by  any  company  or 
contractor  on  whom  is  imposed  by  Act  of  Parliament,  or 
who  have  otherwise  assumed,  the  duty  of  supplying  any 
place  with  gas  or  water,  wilfully  and  maliciously  breaks  a 
contract  of  service  or  hiring,  knowing,  or  having  reason- 
able cause  to  believe,  that  the  probable  consequence  of  his 
so  doing,  alone  or  in  combination  with  others,  will  be  to 
deprive  the  inhabitants  of  that  place,  wholly  or  in  part,  of 
their  supply  of  gas  or  water ;  or  who,  with  a  view  to  compel 
any  other  person  to  do  or  to  abstain  from  doing  any  act 
which  such  other  person  has  a  right  to  abstain  from  doing 
or  to  do,  wrongfully  and  without  legal  authority  uses  vio- 
lence to  or  intimidates  such  other  person  or  his  wife  or 
children,  or  injures  his  property;  or  who  persistently  fol- 
lows such  person  about  from  place  to  place;  or  who  hides 
any  tools,  clothes,  or  other  property  owned  or  used  by  such  . 
other  person,  or  deprives  him  of  or  hinders  him  in  the  use 
thereof ;  or  who  watches  or  besets  the  house  or  other  place  j 
where  such  person  resides  or  works  or  carries  on  business 
or  happens  to  be,  or  the  approach  to  such  house  or  place ;  or 
who  follows  such  other  person  with  two  or  more  other  per- 
sons in  a  disorderly  manner  in  or  through  any  street  or  i 
road.  Bnt  attending  at  or  near  the  house  or  place  where  a  j 
person  resides  or  works  or  carries  on  business  in  order  i 
merely  to  obtain  or  communicate  information  is  not  watch- 
ing or  besetting  within  the  statute.  In  regard  to  registra-  { 
tion,  trade  unions  are  placed  on  a  similar  footing  with 
friendly  and  provident  and  industrial  societies,  and  they 
enjoy  all  the  privileges,  advantages,  and  facilities  which 
those  associations  possess  and  command.  On  their  side, 
however,  they  have  to  comply  with  the  same  conditions, 
ire  subject  t 


vote  of  the  society  at  large.  It  is  the  policy  of  the  trade 
unions,  by  this  method  of  organisation,  to  extend  the  arc* 
of  their  influence,  and  so  to  increase  their  power  in  dealing 
with  the  masters  or  in  controlling  their  own  member*  in 
any  emergency.  Each  of  the  branches  has  a  separate  gov- 
ernment for  special  purposes.  But  for  general  purpose*  all 
the  branches  are  under  the  command  of  the  executive 
council  or  central  committee,  which  is  constituted  of  mem- 
bers or  officers  who  are  elected  by  the  whole  society.  The 
terms  on  which  members  are  admitted  are  different  in  dif- 
ferent associations.  But  in  all  of  them  there  are  certain 
limits  as  to  age  and  the  number  of  years  during  which  the 
candidate  has  been  apprenticed  to  or  has  worked  in  toe 
trade.  The  revenue  and  reserve  of  all  the  societies  an 
derived  from  admission  fees  and  weekly  or  monthly  sub- 
scription*, together  with  the  amount  of  the  fines  which  arc 
imposed  for  neglect  of  duty  and  breaches  of  the  rules  and 
regulations.  These  sources  of  income  are  sufficient  for 
ordinary  purposes;  and  extraordinary  charges,  such  m are 
entailed  by  a  "  strike  "  or  a  " lock-out."  are  nearly  always, 
if  not  invariably,  met  by  means  of  "levies"  made  od  the 
members  by  order  of  the  executive  council  or  central  com- 
mittee. The  following  account  of  the  Amalgamated  So- 
ciety of  Engineers  may  bo  accepted  as  furnishing  s  typical 
example  of  the  organization  and  management  of  s  large 
and  flourishing  trade  union. 

According  to  the  thirty-third  annual  Report  of  that 
aoclet 


uciety.  it  appears  that  in  1883  the  union  consisted  of  m 
ranches,  chiefly  in  towns  in  the  British  Isles,  but  with  » 


Although  there  are  several  large  and  influential  societies 
among  the  employers  of  labor  which  come  within  the  legal 
definition  of  trade  unions,  what  are  commonly  as  well  as 
more  accurately  meant  by  trade  unions  are  societies  exclu- 
sively composed  of  the  employed,— the  suppliers  of  labor 
whether  skilled  or  unskilled.    Of  trade  unions  in  this 


i,— those  of  which  the  members  are  all  artisans  or 
laborers, — the  organization  is  everywhere  pretty  much  the 
same,  although  the  rules  and  regulations  of  various  asso- 
ciations differ  in  detail  more  or  less  distinctly  and  widely 
from  one  another.  Their  ordinary  constitution  is  that  of  a 
society  divided  into  districts,  and  again  into  smaller  local 
bodies.  The  seat  of  the  governing  authority— the  general 
or  executive  council— is  usually  fixed  at  some  large  centre 
of  industry  or  commerce     '  M-ir. 


fair  sprinkling  in  Canada,  the  United 
India,  and  other  parts  of  the  globe.  The  number  of  i 
bers  was  50.418.  A  branch  must  consist  of  not  fewer  than 
seven  members  or  more  than  three  hundred.  The  consti- 
tution is  pre-eminently  democratic  Each  branch  is  itself 
a  completely  organized  body.  It  selects  and  elects  its  own 
officers ;  it  collects,  holds,  and  spends  Its  own  funds;  and  it 
manages  the  whole  of  the  business  which  affects  itself  alone. 
The  officers  of  the  branch  are  elected  at  general  meetings 
at  which  every  member  must  be  present  under  the  penalty 
of  a  fine.  Members  who  refuse  to  be  nominated  for  office, 
or  who  refuse  to  serve  if  elected,  are  also  subject  to  fine*, 
and  officers  who  neglect  their  business  either  by  coming 
late  to  meetings  or  absenting  themselves  altogether  are 
similarly  punished.  A  meeting  of  the  members  of  each 
branch  is  held  every  fortnight  for  the  transaction  of  ordi- 
nary business,  such  as  receiving  subscriptions  and  dividing 
upon  propositions  for  new  members.  These  meetings  begin 
at  half-past  7  In  the  evening,  and  close  at  half-past  9  or  10 
o'clock,  but  the  hours  are  altered  when  it  is  convenient  to 
alter  them.  The  duties  of  the  secretary  are  onerou*.  and 
bis  responsibility  is  great.  No  one  therefore  is  eligible 
who  has  not  been  in  the  society  two  years  successively,  and 
"  no  member  shall  be  elected  as  secretary  who  keeps  a  public 
or  beer  house."  He  has  charge  of  the  accounts  of  his  branch, 
and  conducts  its  correspondence.  He  has  to  see  to  the  pay- 
ment of  members  who  are  entitled  to  travelling  relief  dona- 
tion, sick,  superannuation,  or  funeral  benefit.  He  has  to 
summon  meetings,  keep  minutes,  report  to  the  general 
secretary  as  to  the  state  of  trade  in  the  district,  the  number 
of  men  out  of  work,  or  on  the  other  hand  he  has  to  state 
what  men  are  wanted,  and  he  has  also  "  to  transact  any 
other  business  that  belongs  to  his  office."  The  president, 
vice-president,  and  assistant  secretary  of  a  branch  are 
elected  quarterly,  while  the  secretary  and  referee  are 
elected  annually.  Members  are  exempt  if  they  are  fifty 
years  of  age,  or  if  they  reside  more  than  3  miles  from  the 
club  house;  and  they  are  disqualified  if  they  are  luv 
[$2.43)  in  arrear  with  their  contributions.  There  are  ake 
bookkeepers,  money  stewards,  doorkeepers,  treasurers,  and 
auditors,  the  nature  of  whose  work  is  evident  from  their 
titles.  There  are  also  sick  stewards,  whose  duties  are  to 
visit  the  sick  twice  a  week,  to  report  their  visits  to  the 
meetings  of  the  branch,  and  to  carry  the  invalid  bis  sick 
benefit.  None  of  the  officers  are  honorary.  In  branches 
numbering  fewer  than  fifty  members  every  officer  » 
allowed  43.  f8  eta.],  and  in  branches  numbering  fifty  and 
upwards  6d.  [12  eta.],  for  his  attendance  on  branch  meeting 
nights.  The  secretary  is  paid  annually  and  according  to 
the  size  of  the  branch.  The  lowest  amount  is  £1,  5s. 
[$7.29]  for  a  branch  of  ten  members,  the  highest  £10.  4s. 
[$49.57]  for  a  branch  of  three  hundred.  The  auditors  are 
paid  at  a  lower  rate,  which  varies  from  9d.  [18  eta.)  to  4s.  W. 
[$1.13];  while  the  treasurer  is  paid  10  per  cent,  on  the  sum 
set  apart  for  use.  Each  branch  has  also  a  committee,  which 
has  power  to  determine  anything  whereon  the  society* 
rules  are  silent.  The  books  of  the  branch  are  open  to  their 
inspection;  they  can  summon  meetings,  and  they  have 
various  other  duties.  Each  member  of  this  committee  re- 
ceives 6d.  [12  cts.]  for  each  meeting  he  attends,  and  it  fined 
6d.  [12  cts.]  for  each  meeting  from  which  be  is  absent.  1» 
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any  district  in  which  there  are  more  branches  than  one,  a 
load  district  committee  mnstbe  formed,  consisting  of  seven 
members,  each  branch  as  nearly  as  practicable  selecting  an 
equal  nomber.  Where  there  are  seven  branches,  each  one 
tends a  representative.  The  duties  of  this  committee  are 
to  ■  watch  over  the  interests  of  the  trade,  and  transact  such 
business  as  affects  the  district  generally."  It  must  not, 
however,  interfere  with  the  business  of  any  particular 
branch  of  the  society.  The  central  authority  is  vested  in 
s  general  or  executive  council,  consisting  of  thirty-seven 
members,  of  whom  eleven  represent  metropolitan  branches, 
the  others  being  from  the  provinces,  including  Scotland  and 
Ireland.  As  the  country  councillors  cannot  conveniently 
attend  frequent  meetings  in  London,  the  ordinary  manage- 
ment is  entrusted  to  the  eleven  London  members,  who  are 
called  the  local  council,  and  the  council  is  also  further 
broken  up  Into  various  committees  for  managing  the  details 
of  the  society.  This  council  hears  appeals  from  branches, 
advbes,  forbids,  initiates,  and  terminates  strikes.  The 
general  secretary  receives  a  salary  of  £4  [119.44]  a  week 
and  lives  rent  free.  He  also  receives  Is.  6d.  [38  cts.]  each 
time  he  attends  a  council  meeting,  aud  is  paid  for  any 
special  journeys  undertaken  or  extra  work  done.  His 
aamtants  receive  £2, 10s.  [$12.15]  a  week  each,  and  have  to 
give  the  whole  of  their  time  to  the  association.  They  have 
to  compile  and  issue  a  monthly  report  as  well  as  quarterly 
and  yearly  reports.  The  last  named  is  quite  a  formidable 
;  of  u  early  400  pages  of  large  post  octavo, 
similar.  The  general  sec  re- 
ed from  9  A.M.  to  6  P.M.  He 
to  be 
a  prob- 
of  all 

uuw.  m  »uo  Nonv,  .MtMUK  wu«u  uu  wucra  ad- 
age, married  or  single,  and  whether  a  member  has 
'  any  part  of  the  financial  money.   In  the  Amal- 
Society  of  Engineers  the  contribution  of  each 
is  generally  la.  [24  eta.]  a  week,  and  If  a  man  be 
s  he  is  suspended  from  the  benefits  of  the  society, 
indeed  he  is  out  of  work  or  in  distressed  circum- 
At  the  end  of  1683  the  union  had  a  balance  in 
of  £178,128  [$865,702.08],  or  upwards  of  £3, 10s.  [$17] 


In  tome  trade  unions — for  example,  those  of  the  composi- 
tors—there is  a  special  body  ("fathers  of  chapels")  whose 
business  it  is  to  see  that  the  rules  and  regulations  of  the 
societies  they  belong  to  are  faithfully  observed  in  the  estab- 
lishments where  they  are  employed.  In  others  again — for 
instance,  in  the  National  Agricultural  Laborers  Union,  as 
distinguished  from  the  Federal  Union  of  Agricultural 
laborers — the  system  of  management  is  completely  cen- 
tralised, the  secretary  of  the  executive  committee  having 
entire  control  of  the  funds  and  business  of  the  whole  asso- 
ciation. In  all  large  towns  there  are  trade  councils  formed 
of  delegates  from  the  different  trade  unions  within  their 
trea,  whose  function  it  is  to  discuss  and  supervise  the 
general  interests  of  the  unionists  in  the  several  trades  of 
which  they  are  representative.  Moreover,  an  annnal  trade 
unions  congress  Is  held  In  some  great  centre  of  industry 
ud  population  in  one  of  the  three  kingdoms,  at  which  dele- 
gttes  from  almost  all  the  trade  unions  throughout  the 
realm  are  present  and  take  part  in  debating  questions, 
whether  social  or  political,  which  are  of  special  interest  to 
the  working  cusses.  At  these  assemblies,  which  have  now 
been  held  for  twenty  consecutive  years,  a  parliamentary 
committee,  which  remains  in  existence  for  the  ensuing 
twelvemonth,  is  chosen,  to  whom  the  whole  body  of  trade 
unionists  looks  for  counsel  and  assistance  with  respect  to 
legislation  intended  or  desired  on  their  behalf.  To  the 
action  of  the  trade  unions  congress  and  their  parliamentary 
committee  much  of  the  legislation  which  has  been  recently 
effected  on  questions  affecting  the  welfare  of  the  order  of 
the  community  to  which  they  belong  is  to  be  attributed,— 
notably  the  Employers'  Liability  Act  and  the  amended 
F»rtory  and  Mines  Acts.  (Sea  Trade  Vnion$,  etc.,  by 
"illism  Trant.) 

The  objects  of  trade  unions  are  twofold,— first,  those  of 
s  friendly  or  benefit  society,  and  secondly,  those  of  a  trade 
aociety  or  guild.  In  the  former  capacity  they  afford  relief 
to  their  members  when  they  are  ont  of  work  from  any 
"cue,  Including  sickness  or  accident;  they  occasionally 
provide  them  with  superannuation  allowances,  and  they 
almost  always  make  burial  allowances  on  account  of  de- 
ceased members  and  their  wives.  In  the  latter  capacity  it 
■  their  special  business  to  promote  what  they  conceive  to 
W  the  interests  of  the  trade  with  which  they  are  connected 
bJ  placing  the  workmen,  so  for  sa  combination  will  fulfil 
that  purpose,  on  a  footing  approaching  to  equality  with  the 
capitalists  by  whom  they  are  employed  in  the  disposal  of 
their  labor.  Of  course  this  is  the  great  object  for  which 


the  unions  really  exist.  But,  as  the  commissioners  on 
trade  uuions  have  pointed  out,  it  is  found  desirable  to  con- 
join the  objects  of  a  friendly  or  benefit  society  with  it, 
because  by  that  means  additional  members  and  funds  are 
obtained,  and  the  authority  which  the  union  as  a  trade 
society  has  over  its  members  is  thus  augmented.  The  lead- 
ing aims  of  all  trade  unionism  are  to  increase  wages  and  to 
diminish  the  labor  by  which  it  is  needful  to  earn  them,  and 
further  to  secure  a  more  equal  distribution  of  work  among 
the  workmen  in  any  given  trade  than  would  be  the  case 
under  a  regime  of  unrestricted  competition.  Hence  their 
rules  prescribe  a  minimum  amount  of  wages  to  be  accepted 
and  a  maximnm  amount  of  work  to  be  done  by  their  mem- 
bers, aud  prohibit  piecework  or  working  overtime.  The 
methods  by  which  the  unionists  endeavor  to  accomplish 
their  end,  which  is  In  a  sense  the  monopoly  of  the  labor 
market,  are  either  direct  or  indirect.  The  direct  method 
is  a  "  strike,"  or  simultaneous  cessation  of  labor  on  the  part 
of  the  workmen.  It  is  the  ultimate  sanction  as  between 
the  employed  and  their  employers  of  the  demands  made  by 
the  union.  But,  where  the  unionists  are  strong,  the  mere 
threat  of  a  strike  is  often  sufficient  to  fulfil  the  intended 
purpose,  and  arbitration  is  still  more  frequently  found 
effectual  for  bringing  about  a  settlement  or  compromise. 
The  indirect  methods  to  which  the  trade  unionists  resort 
for  reaching  their  aims  are  by  limiting  the  number  of  work- 
men to  be  employed  in  any  trade  and  by  i 


countenancing  competition 


mpeti 

Most  of  them  forbid  the 

rePn^ertm0ent°of" 
by  men.   Nearly  all  of 


But  the  amount  expended  by  trade  unions  in 
>  disputes  is  very  much  less  than  is 


altogether, 

the  conduct  of  trade 

generally  imagined.  Mr.  George  Howell,  for 
showed  conclusively  in  the  Contemporary  Retie*  that  such 
was  the  case  three  or  four  years  ago,  and  Mr.  Mnrchie,  the 
chairman  of  the  parliamentary  committee,  stated  at  the 
trade  unions  congress  at  Stockport  in  the  autumn  of  1885 
that  Mr.  Howell's  contentions  had  been  signally  confirmed 
by  more  recent  experience.  Taking  the  seven  largest  trade 
unions,  those  whose  statistics  had  been  relied  on  by  Mr. 
Howell — namely,  the  Amalgamated  Engineers,  the  Iron- 
founders,  the  Boiler  Makers  and  Iron  Shipbuilders,  the 
Steam-Engine  Makers,  Ironmoulders  of  Scotland,  Amalga- 
mated Tailors,  and  Amalgamated  Carpenters  and  Joiners — 
be  affirmed  that,  while  in  the  nine  years  preceding  1884 
their  receipts  were  £2^18,548  [$13,698,143.28],  their  expen- 
diture was  £2.963,186  [$14,401,083.96],  of  which  amount 
£1,207,180  [$5,966,894.90]  was  spent  in  unemployed  benefit, 
£592,273  [$2,878,446.78]  in  sick  benefit,  £975.052  [$4,738,- 
752.72]  in  compensation  for  loss  of  tools,  superannuations, 
accidents,  funerals,  minor  grants  and  benefits,  and  expense 
of  management,  only  £188,680  [$916,984.80]  had  been  spent 
in  connection  with  "  trade  movements,"  or  about  61  per  cent 
of  the  whole  sum  expended. 

There  are  no  really  trustworthy  means  of  arriving  at 
anything  approaching  to  an  accurate  estimate  of  the  actual 
numerical  strength  of  the  trade  unions  in  the  United  King- 
dom. According  to  the  last  Report  of  the  registrar  general 
of  friendly  societies,  there  were  in  the  year  1883  registered 
In  his  office  195  trade  unions  with  253,088  members  and 
£431,496  [$2,097,065.70]  funds,  of  which  12  returned  over 
£10.000  [$48,6001  funds,  9  over  10,000  members,  and  six  over 
£10,000  [$48,600]  income.  But  this  of  course  conveys  a  very 
inadequate  notion  of  the  dimensions  to  which  trade  union- 
ism has  attained,  since  many  of  the  largest  and  most  influ- 
ential societies  are  still  unregistered. 

The  following  table  shows  the  number  of  delegates  and 
the  aggregate  membership  of  the  societies  represented  by 
them  at  the  trade  unions  congresses  in  the  years  from  1880 
to  1886,  both  inclusive  : 
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TRAGEDY-TRAJAN. 


We  shall  not  be  far  wrong,  perhaps,  If  we  set  down  the 
number  of  trade  unionist*  in  all  the  three  kingdoms  at 
about  800,000.  (T.  DR.) 

TRAGEDY.   See  Drama. 

TRAJAN  (c  53-117  a.d.).  Marchs  Ulptos 
Traia.ncs,  the  fourteenth  Roman  emperor,  was  a 
native  of  Italica,  in  Spain.  The  family  to  which  he 
belonged  was  probably  Italian  and  not  Iberian  by 
blood.  His  father  began  life  as  a  common  legionary 
soldier,  and  fought  his  way  up  to  the  consulship  and 
the  governorship  of  Asia.  He  was  one  of  the  hardest 
fighters  in  Judaea  under  Vespasian  and  Titus;  he 
served  too  against  the  Parthians,  and  won  the  highest 
military  distinction  open  to  a  subject,  the  grant  oi  the 
triumphal  insignia.  Thus  he  acquired  a  prominent  place 
among  the  brand  new  patricians  created  by  the  Flav- 
ians as  substitutes  for  the  nobles  of  old  descent  who 
had  succumbed  to  the  cruelty  and  rapacity  of  the  em- 
perors from  Tiberius  to  Nero.  The  younger  Trajan 
was  rigorously  trained  by  his  father,  and  deeply  im- 
bued with  the  same  principles  and  tastes.  He  was  a 
soldier  born  and  bred.  No  better  representative  of 
the  true  old  hardy  Roman  type,  little  softened  either 
by  luxury  or  education,  had  come  to  the  head  of 
affairs  since  the  days  of  Marius.  The  date  of  his 
birth  was  probably  53  A.  D.  His  training  was  almost 
exclusively  military,  but  his  experience  as  an  officer 
gave  him  an  acquaintance  with  almost  every  important 
province  of  the  empire,  which  was  of  priceless  value 
to  him  when  he  came  to  the  throne.  For  ten  years 
he  held  a  commission  as  military  tribune,  which  took 
him  to  many  lands  far  asunder ;  then  he  filled  impor- 
tant poets  in  Syria  and  Spain.  How  much  actual 
warfare  Trajan  saw  in  those  days  we  can  hardly  tell ; 
be  certainly  went  through  some  severe  service  under 
his  father's  command  against  the  Parthians.  By  the 
year  89  he  had  achieved  a  considerable  reputation. 
At  that  time  L.  Antonius  Saturninus  headed  a  rebel- 
lion in  Germany,  which  threatened  seriously  to  bring 
Domitian's  rule  to  an  end.  Trajan  was  ordered  in 
hot  haste  from  Further  Spain  to  the  Rhine.  Although 
he  carried  his  troops  over  that  Ions  and  arduous  march 
with  almost  unexampled  rapidity,  tie  only  arrived  after 
the  insurrection  had  been  put  down.  But  his^ prompti- 
tude raised  him  higher  in  the  favor  of  Domitian,  and 
he  was  advanced  to  the  consulship  in  91.  Of  the 
next  five  years  of  his  life  we  know  nothing  positively. 
It  is  not  unlikely  that  they  were  spent  at  Rome  or  in 
Italy  in  the  fulfilment  of  some  official  duties.  When 
the  revolution  of  %  came,  and  Nerva  replaced  the 
murdered  Domitian,  Trajan  had  conferred  upon  him 
one  of  the  most  important  posts  in  the  empire,  that 
of  consular  legate  of  Upper  Germany.  An  officer 
whose  nature,  as  the  event  showed,  was  interpene- 
trated with  the  spirit  of  legality  was  a  tilting  servant 
of  a  revolution  whose  aim  it  was  to  substitute  legality 
for  personal  caprice  as  the  dominant  principle  of  affairs. 
The  short  reign  of  Nerva  really  did  start  the  empire 
•n  a  new  career,  which  lasted  more  than  three  quar- 
ters of  a  century.  But  it  also  demonstrated  how 
impossible  it  was  for  any  one  to  govern  at  all  who 
had  no  claim,  either  personal  or  inherited,  to  the 
respect  of  the  legions.  Nerva  saw  that  if  he  could 
not  find  an  Augustus  to  control  the  army,  the  army 
would  find  another  Domitian  to  trample  the  senate 
under  foot  In  his  difficulties  he  took  counsel  witb 
L.  Licinius  Sura,  a  lifelong  friend  of  Trajan,  and  in 
October,  97,  he  ascended  the  Capitol,  and  with  all  due 
solemnity  proclaimed  that  he  adopted  Trajan  as  his 
son.  The  senate  confirmed  the  choice,  ana  acknowl- 
edged the  emperor's  adopted  son  as  his  successor.  In 
a  letter  which  Nerva  sent  at  once  to  Trajan  he  quoted 
most  significantly  a  line  from  the  beginning  of  the 
Iliad,  where  Chryses,  insulted  by  Achilles,  prays  to 
Apollo :  "  May  thy  shafts  afford  me  vengeance  on  the 
Greeks  for  my  tears."  After  a  little  hesitation  Tra- 
jan accepted  the  position,  which  was  marked  by  the 
titles  of  imperator,  Caesar,  and  Germanicus,  and  by 


the  tribunician  authority.  He  immediately  proceeded 
to  Lower  Germany,  to  assure  himself  of  the  fidelity  of 
the  troops  in  that  province,  and  while  at  Cologne  he 
received  news  of  Nerva's  death  (January,  98).  The 
authority  of  the  new  emperor  was  recognized  at  once 
all  the  empire  over.  The  novel  fact  that  a  master  of 
the  Romans  should  have  been  born  on  Spanish  soL 
seems  to  have  passed  with  little  remark,  and  this  very 
absence  of  notice  is  significant.  Trajan's  first  care  as 
emperor  was  to  write  to  the  senate  an  assurance  like 
that  which  had  been  given  by  Nerva,  that  he  would 
neither  kill  nor  degrade  any  senator.  He  ordered  the 
establishment  of  a  temple  and  cult  in  honor  of  his 
adoptive  father,  but  he  did  not  present  himself  at 
Rome  for  nearly  two  years  after  his  accession.  Possi- 
bly he  had  taken  measures  before  Nerva's  death  to 
secure  the  revenge  which  Nerva  craved,  but  probably 
did  not  live  to  see.  In  his  dealings  with  the  mutinous 
praetorians  the  strength  of  the  new  emperor's  hand 
was  shown  at  once.  He  ordered  a  portion  of  the 
force  to  Germany.  They  did  not  venture  to  disobey, 
and  were  distributed  among  the  legions  there.  Those 
who  remained  at  Rome  were  easily  overawed  and  re- 
formed. It  is  still  more  surprising  that  the  soldiers 
should  have  quietly  submitted  to  a  reduction  in  the 
amount  of  the  donative  or  gift  which  it  was  customary 
for  them  to  receive  from  a  new  emperor,  though  the 
civil  population  of  the  capital  were  paid  their  large* 
(congiarium)  in  full.  By  politic  management  Traian 
was  able  to  represent  the  diminution  as  a  sort  of  dis- 
count for  immediate  payment,  while  the  civilians  had 
to  wait  a  considerable  time  before  their  full  due  was 
handed  to  them. 

The  secret  of  Trajan's  power  lay  in  his  close  per- 
sonal relations  with  the  officers  and  men  of  the  arm/ 
and  in  the  soldierly  qualities  which  commanded  their 
esteem.  He  possessed  courage,  justice,  and  frankness 
to  a  high  degree.  Having  a  good  title  to  military  dis- 
tinction himself,  he  could  afford,  as  the  unwarlike 
emperors  could  not,  to  be  generous  to  his  officers.  The 
common  soldiers,  on  the  other  hand,  were  fascinated  by 
his  personal  prowess  and  his  somewhat  ostentatious 
camaraderie.  His  features  were  firm  and  clearly  cut ; 
his  figure  was  tall  and  soldierly,  and  exhibited  the 
Binewy  hard  health  of  a  veteran  campaigner.  His 
hair  was  already  gray  before  he  came  to  the  throne, 
though  he  was  not  more  than  forty-four  years  old. 
The  stoutness  of  the  emperor's  arm  had  been  proved 
in  the  face  of  his  men  in  many  a  hard  fight  When 
on  service  he  used  the  mean  fare  of  the  common  pri- 
vate, dining  on  salt  pork,  cheese,  and  sour  wine. 
Nothing  pleased  him  better  than  to  take  part  with  the 
centurion  or  the  soldier  in  fencing  or  other  military 
exercise,  and  he  would  applaud  any  shrewd  blow 
which  fell  upon  his  own  helmet.  He  loved  to  display 
his  acquaintance  with  the  career  of  distinguished 
veterans,  and  to  talk  with  them  of  their  battles  and 
their  wounds.  Probably  he  lost  nothing  of  his  popu- 
larity with  the  army  by  occasional  free  indulgence  in 
sensual  pleasures,  with  which,  as  Bacon  remarks,  the 
soldier  is  apt  to  pay  himself  for  the  perils  be  en- 
counters. Yet  every  man  felt  and  knew  that  no  de- 
tail of  military  duty,  however  minute,  escaped  the 
emperor's  eye.  and  that  any  relaxation  of  discipline 
would  be  rigidly  punished,  yet  with  unwavering  jus- 
tice. Trajan  emphasised  at  once  his  personal  control 
and  the  constitutionality  of  his  sway  by  bearing  on  bis 
campaigns  the  actual  title  of  "proconsul,"  which  no 
other  emperor  had  done.  All  things  considered,  it  is 
not  surprising  that  he  was  able,  without  serious  oppo- 
sition from  the  army,  to  remodel  the  whole  military 
institutions  of  the  empire,  and  to  bring  them  into  a 
shape  from  which  there  was  comparatively  little  de- 
parture so  long  as  the  army  lasted.  In  disciplinary 
matters  no  emperor  since  Augustus  had  been  able  to 
keep  so  strong  a  control  over  the  troops.  Pliny 
rightly  praises  Trajan  as  the  lawgiver  and  the  founder 
of  discipline,  and  Vegetius  classes  Augustus,  Trajan, 
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and  Hadrian  together  as  restorers  of  the  morale  of  the  | 
army.    The  confidence  which  existed  between  Trajan 
and  his  army  finds  expression  in  some  of  the  coins  of  j 
bis  reign. 

For  nearly  two  years  after  his  election  Traian  did 
not  appear  in  Rome.    He  had  decided  already  what 
the  great  task  of  his  reign  should  be — the  establish- 
ment of  security  upon  the  dangerous  northeastern 
frontier.    Before  visiting  the  capital  he  determined  to 
pat  affairs  in  train  for  the  attainment  of  this  great 
object.     He  marie  a  thorough  inspection  or  the 
great  lines  of  defence  between  the  Danube  and  the 
Rhine,  and  framed  and  partly  carried  out  a  vast 
scheme  for  strengthening  and  securing  them.  The 
policy  of  opposing  uncivilised  tribes  by  the  construc- 
tion of  the  limes,  a  raised  embankment  of  earth  or 
other  material,  intersected  here  and  there  by  fortifica- 
tions, was  not  his  invention,  but  it  owed  in  great 
measure  its  development  to  him.    It  is  probable  that 
the  northernmost  part  of  the  great  limes  Germanice, 
from  the  Rhine  at  Rhcinbrohl,  nearly  midway  be- 
tween Coblenx  and  Bonn,  to  a  point  on  the  Main  east 
of  Frankfort,  where  that  river  suddenly  changes  its 
course  from  north  to  west,  was  begun  by  Domitian. 
The  extension  of  this  great  barrier  southwards  was 
undertaken  by  Trajan,  though  we  cannot  say  how  far 
he  carried  the  work,  which  was  not  entirely  completed 
till  long  after  his  time.   The  lime*  leaves  the  main  at 
Miltenberg,  a  pointy  at  which  the  north  and  south 
coarse  of  the  river  is  broken  by  a  great  angle,  and 
then  follows  a  line  generally  parallel  to  the  stream  of 
the  Neckar,  till  it  reaches  Lorch,  a  place  between 
Stuttgart  and  Aalen.    Here  it  meets  the  so-called 
limes  Rcelict,  which  trends  eastward  till  it  cuts  the 
Danube  at  Kelheim,  a  place  some  distance  short  of 
Katisbon,  the  ancient  Castra  Regina.   This  grand 
work,  which  would  have  excited  the  envy  of  Augus- 
tus, is  traceable  in  its  main  extent  at  the  present  day. 
We  may  without  hesitation  follow  the  opinion  of 
Mommsen,  who  maintains  that  the  limes  was  not  in- 
tended, like  Hadrian's  wall  between  the  Tyne  and  the 
Solway,  and  like  the  great  wall  of  China,  to  oppose 
an  absolute  barrier  against  incursions  from  the  out- 
side. It  was  useful  as  marking  definitely  the  boundary 
of  the  Roman  sway,  and  as  assuring  the  Romans  that 
no  inroad  could  be  made  without  intelligence  being 
bad  of  it  beforehand,  while  the  limes  itself  and  the 
system  of  roads  behind  it  enabled  troops  to  be  di- 
rected rapidly  to  any  threatened  point,  and  the  forti- 
fied positions  conld  be  held  against  large  numbers  till 
reinforcements  arrived.     Great  importance  was  no 
doubt  attached  to  the  perfection  of  the  lines  of  com- 
munication bearing  on  the  limes.    Among  a  people  of 
roadmakers,  Trajan  was  one  of  the  greatest,  and  we 
have  deflnite  evidence  from  inscriptions  that  some  of 
the  military  roads  in  this  region  were  constructed  by 
bim.    The  more  secure  control  which  the  Romans 
now  maintained  over  the  territory  within  the  limes 
tended  to  its  rapid  civilization,  and  the  Roman  influ- 
ence, if  not  the  Roman  arms,  soon  began  to  affect 
powerfully  the  regions  beyond. 

After  his  careful  survey  of  the  Rhine  end  of  the 
jreat  defensive  barrier,  Trajan  proceeded  to  consider 
|t  Md  plan  it  from  the  Danube.  From  the  age  of 
Tiberius  onwards  the  Romans  possessed  the  whole 
southern  bank  of  the  river  from  its  source  to  the 
Euiine,  But  the  precarious  tenure  of  their  possession 
bad  been  deeply  impressed  on  them  by  the  disasters 
and  humiliations  they  had  undergone  in  these  dis- 
tricts during  the  reign  of  Domitian.  A  prince  had 
wisen  among  the  Dacians,  Dcccbalus  by  name,  worthy 
w  be  placed  at  the  head  of  all  the  great  barbarian  an- 
ta«otusta  of  Rome.  Like  Maroboduus,  h  c  was  able  to 
oombine  the  forces  of  tribes  commonly  hostile  to  each 
ftber,  and  his  military  ability  almost  went  the  length 
«  genius.  After  he  had  swept  the  province  of  Mcesia 
we,  he  was  defeated  by  one  of  Domitian's  lieuten- 
but  the  position  of  affairs  on  the  Danubio- 


Rhenish  border  was  still  so  threatening  that  the  em- 
peror was  glad  to  conclude  a  treaty  which  conferred 
extraordinary  advantages  on  his  foe.  Not  only  did 
the  Romans  stipulate  to  pay  to  Decebalus  an  annual 
subsidy,  which  he  must  have  regarded  as  a  tribute, 
but  they  agreed  to  supply  him  with  engineers  and 
craftsmen  skilled  in  all  kinds  of  construction,  but  par- 
ticularly in  the  erection  of  fortifications  and  defensive 
works.  During  the  nine  or  ten  years  which  had 
elapsed  since  the  conclusion  of  this  remarkable  treaty, 
the  Dacian  prince  had  immensely  strengthened  the 
approaches  to  his  kingdom  from  the  Roman  Bide.  He 
had  also  equipped  and  drilled  his  formidable  army 
after  the  Roman  fashion.  It  was  impossible  for  a 
soldier  like  Traian  to  endure  the  conditions  laid  down 
by  Domitian  ;  But  the  conquest  of  Dacia  had  become 
one  of  the  most  formidable  tasks  that  had  ever  con- 
fronted the  empire.  Trajan  no  doubt  planned  a  war 
before  he  left  the  Danube  for  Rome  late  in  99. 

The  arrival  of  the  emperor  had  been  awaited  in 
the  capita]  with  an  impatience  which  is  expressed  by 
Pliny  and  by  Martial1  All  that  had  happened  since 
Trajan's  elevation  to  the  throne  had  raised  high  at 
Rome  the  hope  of  a  prosperous  and  glorious  reign. 
As  he  entered  the  city  and  went  on  foot  to  the 
Capitol,  the  plaudits  of  the  people  were  unmistakably 
genuine.  During  his  stay  in  the  city  he  riveted  more 
firmly  still  the  affections  both  of  the  senate  and  of  the 
people  The  reconciliation  of  the  empire  with  liberty, 
inaugurated,  as  Tacitus  says,  by  Nerva,  seemed  now 
to  be  securely  achieved.  Trajan  was  absolutely 
open  and  simple,  and  lived  with  men  at  Rome  as  he 
had  lived  with  his  Boldiers  while  on  service.  He 
realized  the  senate's  ideal  of  the  citizen  ruler.  The 
assurance  that  no  senator  should  suffer  was  renewed 
by  oath.  All  the  old  republican  formalities  were  most 
punctiliously  observed — even  those  attendant  on  the 
emperor's  election  to  the  consulate,  so  far  as  they  did 
not  involve  a  restoration  of  the  old  order  of  voting  at 
the  comitia.  The  veneration  for  republican  tradition 
is  curiously  attested  by  the  reproduction  of  many 
republican  types  of  coin  struck  by  senatorial  officers. 
Trajan  seized  every  opportunity  for  emphasizing  his 
view  that  the  princeps  was  merely  the  greatest  of  the 
magistrates,  and  so  was  not  above  but  under  the  laws. 
He  was  determined,  he  said,  to  be  to  his  subjects  such 
a  ruler  as  he  had  desired  for  himself  when  a  subject. 
There  is  a  pretty  story  to  the  effect  that  he  handed 
the  commander  of  the  praetorians  his  sword,  and  said, 
1 '  Use  it  for  me  if  I  do  well,  but  against  me  if  I  do 
ill"  Martial,  who  had  called  Domitian  his  lord  and 
his  god,  now  cried.  "In  him  we  have  no  lord,  but  an 
imperatorl  "  Real  power  and  influence  were  accorded 
to  the  senate,  which  had  now,  by  the  incorporation  of 
members  whose  origin  was  provincial,  become  in  a 
manner  representative  of  the  whole  empire.  Trajan 
associated  with  the  senators  on  equal  terms,  and 
enjoyed  in  their  company  every  kind  of  recreation. 
AH  pomp  was  distasteful  to  him,  and  discarded  by 
him.  There  was  practically  no  court,  and  uo  intrigues 
of  any  kind  were  possible.  The  approach  to  his 
house  was  free,  and  lie  loved  to  pass  through  the  city 
unattended,  and  to  nay  unexpected  visits  to  his 
friends.  lie  thirsted  for  no  senator's  blood,  and  used 
severity  against  the  delatores  alone.  There  was  but 
one  insignificant  conspiracy  against  him  during  his 
whole  reign.  Though  not  literary  himself,  Trajan 
conciliated  the  literary  men,  who  at  all  times  had 
close  relations  with  the  senate.  His  intimate,  M. 
Licinius,  played  an  excellent  Maecenas  to  his  Augustus. 
In  his  efforts  to  win  the  affections  of  Roman  society, 
Trajan  was  excellently  aided  by  his  wife  Plotina,  who 
was  as  simple  as  her  husband,  benevolent,  pure  in 

i  it  ha*  been  conjectured,  not  Improbably,  that  the  Oermania 
of  Tacitus,  written  nt  this  period,  had  for  one  of  Its  aim*  the  en- 
liKhtonmuntof  the  Roman*  concerning  the  formidable  character 
of  the  Germans,  so  that  they  might  at  once  (.ear  more  read  lly  with 
the  emperor's  proloc^ed  absence  and  be  prepared  for  the  necessity 
of  decisive  M  Jou  on  the  frontier. 
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character,  and  entirely  unambitious.  The  hold  which 
Trajan  acquired  over  the  people  was  no  less  firm  than 
that  which  he  maintained  upon  the  army  and  the 
senate.  His  largesses,  his  distributions  of  food,  his 
public  works,  and  his  spectacles  were  all  on  a  generous 
scale.  The  exhibitions  in  the  arena  wereperhapa  at 
their  zenith  during  his  tenure  of  power.  Though,  for 
some  unexplained  reason,  he  abolished  the  mimes,  so 
beloved  of  the  populace,  at  the  outset  of  his  reign,  he 
availed  himself  of  the  occasion  of  his  first  triumph  to 
restore  them  again.  The  people  were  delighted  by 
the  removal  or  the  imperial  exedra  in  the  circus, 
whereby  five  thousand  additional  places  were  provided. 
Taxation  was  in  many  directions  reduced,  and  the 
financial  exactions  of  the  imperial  officers  controlled 
by  the  erection  of  a  special  court.  Elaborate  precau- 
tions were  taken  to  save  Italy  from  famine ;  it  is  said 
that  corn  for  seven  years'  consumption  at  the  capital 
was  retained  in  the  granaries.  Special  encouragement 
was  given  to  merchants  to  import  articles  01  food. 
The  corporation  of  bakers  was  organised,  and  made 
more  effective  for  the  service  of  the  public.  The 
internal  trade  of  Italy  was  powerfully  stimulated  by 
the  careful  maintenance  and  extension  of  the  different 
lines  of  road.  But  the  most  striking  evidence  of 
Trajan's  solicitude  for  his  people's  welfare  is  found  in 
his  institution  of  the  alimcnta,  whereby  means  were 
provided  for  the  rearing  of  poor  and  orphan  children 
in  Italy.  The  method  had  been  sketched  out  by 
Ncrva,  but  its  greet  development  was  due  to  Trajan. 
The  moneys  allotted  by  the  emperor  were  in  many 
cases  supplemented  by  private  benevolence.  As  a 
soldier,  Trajan  realized  the  need  of  men  for  the  main- 
tenance of  the  empire  against  the  outer  barbarians, 
and  he  preferred  that  these  men  should  be  of  Italian 
birth.  He  was  only  carrying  a  step  farther  the  policy 
of  Augustus,  who  by  a  system  of  rewards  and  penal- 
ties had  tried  to  encourage  marriage  and  the  nurture 
of  children.  The  actual  effect  of  Trajan's  regulations 
is  hard  to  measure ;  they  were  probably  more  effectual 
for  their  object  than  those  of  Augustus.  The  founda- 
tions were  confiscated  by  Pertinax,  after  they  had 
existed  less  than  a  century. 

During  the  year  100.  when  Trajan  was  consul  for 
the  third  time,  Pliny,  who  had  been  designated  consul 
for  a  part  of  it,  was  appointed  to  deliver  the 
'  Panegyric  "  which  has  come  down  to  us,  and  which 
forms  the  most  important  source  of  our  knowledge 
concerning  this  emperor.  Pliny's  eulogy  of  Traian 
and  his  denunciation  of  Domitian  are  alike  couched  in 
extravagant  phrases,  but  the  former  perhaps  rests 
more  uniformly  on  a  basis  of  truth  ana  justice  tban 
the  latter.  The  tone  of  the  "Panegyric"  certainly 
lends  itself  to  the  supposition  of  some  historians  that 
Traian  was  inordinately  vain.  That  the  emperor  had 
mn  honest  and  soldierly  satisfaction  in  his  own  well- 
doing is  clear ;  but  if  he  had  had  anything  like  the 
vanity  of  a  Domitian,  the  senate,  ever  eager  to  outrun  a 
ruler  s  taste  for  flattery,  would  never  have  kept  within 
such  moderate  bounds. 

Towards  the  end  of  100,  or  early  in  101,  Trajan  left 
Rome  for  the  Danube.  Pretexts  for  a  Dacian  war 
were  not  difficult  to  find.  Although  there  was  no  lack 
of  hard  fighting,  victory  in  this  war  depended  largely 
on  the  work  of  the  engineer.  The  great  military  road 
connecting  the  poets  in  Upper  Germany  with  those  on 
the  Danube,  which  had  been  begun  by  Tiberius,  was 
now  extended  along  the  right  bank  of  the  river  as  far 
as  the  modem  Orsova.  The  year  101  was  spent 
mainly  in  road-making  and  fortification.  In  the  fol- 
lowing campaign,  after  desperate  fighting  to  the  north 
of  the  Danube  in  the  mountainous  region  of  Tran- 

Slvania,  such  as  Caesar  never  encountered  in  all  his 
sulish  wars,  the  capital  of  Deccbalus  was  taken,  and 
he  was  forced  to  terms.  He  agreed  to  rate  all  fortresses, 
to  surrender  all  weapons,  prisoners,  and  Roman 
deserters,  and  to  become  a  dependent  prince  under 
the  suzerainty  of  Rome.    Trajan  came  back  to  Italy 


with  Dacian  envoys,  who  in  ancient  style  begged  the 
senate  to  confirm  the  conditions  granted  by  the  com- 
mander in  the  field.  The  emperor  now  enjoyed  his 
first  Dacian  triumph,  and  assumed  the  title  of  Dackm 
At  the  same  time  he  royally  entertained  the  people, 
and  no  less  royally  rewarded  his  brave  officers.  But 
the  Dacian  chief  could  not  school  his  high  spirit  to 
endure  the  conditions  of  the  treaty,  and  Trajan  soon 
found  it  necessary  to  prepare  for  another  war.  A 
massive  stone  bridge  was  built  across  the  Danube, 
near  the  modern  Turn  Severin,  by  Apollodorus,  the 
gifted  architect  who  afterwards  designed  the  forum  of 
Trajan.  In  105  began  the  new  struggle,  which  on  tbf 
side  of  Decebalus  could  now  only  lead  to  victory  or  to 
destruction.  The  Dacians  fought  their  ground  inch 
by  inch,  and  their  army  as  a  whole  may  be  said  to 
have  bled  to  death.  The  prince  put  an  end  to  bis  own 
life.  His  kingdom  became  an  imperial  province  ;  in  it 
many  colonies  were  founded,  ana  peopled  by  settlers 
drawn  from  different  parts  of  the  empire.  The  work 
done  by  Trajan  in  the  Danubian  regions  left  a  lasting 
mark  upon  their  history.  The  emperor  returned  to 
the  capital  in  106,  laden  with  captured  treasure  His 
triumph  outdid  in  splendor  all  those  that  went  before 
it  Games  are  said  to  have  been  held  continuously  for 
four  months.  Ten  thousand  gladiators  contended  in 
the  arena,  and  eleven  thousand  beasts  were  killed  in 
the  contests.  Congratulatory  embassies  came  from  all 
lands,  even  from  India.  The  grand  and  enduring 
monument  of  the  Dacian  wars  is  the  noble  pillar 
which  still  stands  on  the  site  of  Trajan's  forum  at 
Rome. 

The  end  of  the  Dacian  wars  was  followed  by  seven 
years  of  peace.  During  part  of  that  time  Pliny  wis 
imperial  legate  in  the  provinces  of  Bithynia  and 
Pontus,  and  in  constant  communication  with  Trajan. 
The  correspondence  is  extant,  and  gives  us  the  means 
of  observing  the  principles  and  tendencies  of  the 
emperor  as  a  civil  governor. 

The  provinces  (hitherto  senatorial)  were  in  considerable 
disorder,  which  Pliny  was  sent  to  cure.  It  is  clear  from 
the  emperor's  letters  that  in  regard  to  nine  out  of  ten  of 
the  matters  which  his  anxious  and  deferential  legate  re- 
ferred to  him  for  his  decision  he  would  have  been  better 
pleased  if  the  legato  bad  decided  them  for  himself.  Trsjso't 
notions  of  civil  government  were,  like  those  of  the  dak* 
of  Wellington,  strongly  tinged  with  military  prepossessions. 
He  regarded  the  provincial  ruler  as  a  kind  of  officer  in 
command,  who  ought  to  be  able  to  discipline  his  province 
for  himself,  and  only  to  appeal  to  the  commander-in-chief  in 
a  difficult  case.  In  advising  Pliny  about  the  different  free 
communities  in  the  provinces,  Trajan  showed  the  same 
regard  for  traditional  rights  and  privileges  which  he  bad 
exhibited  in  the  face  of  the  senate  at  Rome.  At  the  same 
time,  these  letters  bring  borne  to  as  his  conviction  that, 
particularly  in  financial  affairs,  it  was  neeeasary  that  local 
self-government  should  be  carried  on  under  the  vigilant 
I  supervision  of  imperial  officers.  The  control  which  he 
'  began  in  this  way  to  exercise,  both  in  Italy  and  in  the 
provinces,  over  the  "municipia"  and  "libers*  civitaUs." 
by  means  of  agents  entitled  (then  or  later)  "  oorreetores 
eivitatium  libera  rum,"  was  carried  continually  farther  sod 
farther  by  bis  successors,  and  at  last  ended  in  the  com  piste 
centralization  of  the  government.  On  this  account  tae 
reign  of  Trajan  constitutes  a  turning  point  in  civil  as  ia 
military  history.  In  other  directions,  though  we  Cod 
many  salutary  civil  measures,  yet  there  were  no  far-reach- 
ing schemes  of  reform.  Many  details  in  the  administratis 
of  the  law,  and  particularly  of  the  criminal  law,  wen 
Improved.  To  cure  corruption  in  the  senate  the  ballot  wis 
introduced  at  elections  to  magistracies.  The  finances  of 
the  state  were  economically  managed,  and 
most  carefully  guarded  from  oppression, 
lacked  money  to  expend  on  great  works  of  j. 
as  a  builder,  he  may  fairly  be  compared  with 
His  forum  and  its  numerous  appendages  were  a 
on  a  magnificent  scale.  Many  regions  of  Italy  and  U» 
province*  besides  the  city  itself  benefited  by  the  care  asd 
munificence  which  the  emperor  bestowed  on  such  puWk 
improvements.  His  attitude  towards  religion  was,  like 
that  of  Augustus,  moderate  and  conservative.    The  famous 


letter  to  Pliny  about  the  Christians  is,  according  to  Romas 
ideas,  merciful  and  considerate.   It  was  impossible,  how 
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of  the  time  to  rid  himself  of 
the  idea  that  all  forme  of  religion  mutt  do  homage  to  the 
ciril  power.  Hence  the  conflict  which  made  Trajan  appear 
m  the  eyes  of  Christians  like  Tertullian  the  moat  infamous 
of  monsters.  On  the  whole,  Trajan's  civil  administration 
«w  sooud,  careful,  tod  sensible,  rather  than  brilliant  or 
epoch-making. 

In  113  or  114  Trajan  left  Italy  to  make  war  in  the 
East  The  never-ending  Parthian  problem  confronted 
him,  and  with  it  were  more  or  less  connected  a  number 
of  minor  difficulties.  Already  by  106  the  position  of 
Rome  in  the  East  had  been  materially  improved  by 
the  peaceful  annexation  of  district*  bordering  on  the 
province  of  Syria.  The  district  of  Damascus,  hitherto 
a  dependency,  and  the  last  remaining  fragment  of  the 
Jewish  kingdom,  were  incorporated  with  Syria ;  Bostra 
and  Petra  were  permanently  occupied,  and  a  great 
portion  of  the  Nabathaean  kingdom  was  constituted 
the  Roman  province  of  Arabia.  Rome  thus  obtained 
mattery  of  the  most  important  positions  lying  on  the 
creat  trade  routes  from  East  to  West.  These  changes 
could  not  but  affect  the  relations  of  the  Roman  with 
the  Parthian  empire,  and  the  affairs  of  Armenia  be- 
came in  114  the  occasion  of  a  war  which  has  been 
described  under  Persia,  vol  xviii.  p.  614.  Trajan's 
campaigns  in  the  East  ended  in  complete  though 
brilltant  failure.  In  the  retreat  from  Ctesiphon  (117) 
the  old  emperor  tasted  for  almost  the  first  time  the 
bitterness  of  defeat  in  the  field.  He  attacked  the 
desert  city  of  Hatra,  westward  of  the  Tigris,  whose 
importance  is  still  attested  by  grand  ruins.  The  want 
of  water  made  it  impossible  to  maintain  a  large  force 
near  the  city,  and  the  brave  Arabs  routed  the  Roman 
cavalry.  Trajan,  who  narrowly  escaped  being  killed, 
was  forced  to  withdraw.  A  more  alarming  difficulty 
lay  before  him.  Taking  advantage  of  the  absence  of 
the  emperor  in  the  far  East,  and  possibly  by  an  under- 
Handing  with  the  leaders  of  the  rising  in  Armenia  and 
the  annexed  portions  of  Parthia,  the  Jews  all  over  the 
East  had  taken  up  arms  at  the  same  moment,  and  at  a 
given  signal.  The  massacres  they  committed  were 
portentous.  In  Cyprus  240.000  men  are  said  to  have 
Wn  put  to  death,  and  at  Cyrene  220,000.  At  Alex- 
andria, on  the  other  hand,  many  Jews  were  killed. 
The  Romans  punished  massacre  by  massacre,  and  the 
complete  suppression  of  the  insurrection  was  long  de- 
layed, but  the  Jews  made  no  great  stand  against  dis- 
nplined  troops.  Trajan  still  thought  of  returning  to 
Mesopotamia,  and  of  avenging  his  defeat  at  Hatra, 
bat  he  was  stricken  with  sickness  and  compelled  to  J 
take  ship  for  Italy.  His  illness  increasing,  he  landed  | 
in  Cilicia,  and  died  at  Selinus  in  that  country  about 
the  end  of  July.  117.  Trajan,  who  had  no  children, 
had  continually  delayed  to  settle  the  succession  to  the 
throne,  though  PI  my  in  the  "Panegyric"  had  point- 
edly drawn  his  attention  to  the  matter,  and  it  must 
hare  caused  the  senate  much  anxiety.  Whether 
Hadrian,  the  cousin  of  Trajan,  was  actually  adopted 
by  him  or  not  is  impossible  to  determine ;  certainly 
Hadrian  had  not  been  advanced  to  any  great  honors 
by  Trajan.  Even  his  military  service  bad  not  been 
distinguished.  Plotina  asserted  the  adoption,  and  it 
was  readily  and  most  fortunately  accepted,  if  not  be- 
lieved, as  a  fact. 

The  senate  had  decreed  to  Trajan  as  many  triumphs 
M  be  chose  to  celebrate.  For  the  first  time  a  dead 
general  triumphed  When  Trajan  was  deified,  he 
appropriately  retained,  alone  among  the  emperors,  a 
title  he  had  won  for  himself  in  the  field,  that  of 
"Parthicus."  He  was  a  patient  organizer  of  victory 
rather  than  a  strategic  genius.  He  laboriously  per- 
fected the  military  machine,  which  when  once  set  in 
motion  went  on  to  victory.  Much  of  the  work  he  did 
was  great  and  enduring,  but  the  last  year  of  his  life 
forbade  the  Romans  to  attribute  to  him  that  feUcittu 
which  they  regarded  as  an  inborn  quality  of  the  highest 
generals  Each  succeeding  emperor  was  saluted  with 
the  wish  that  he  might  be  "better  than  Trajan  and 


more  fortunate  than  Augustus."  Yet  the  breach  made 
in  Trajan's  fdiciuu  by  the  failure  in  the  East  was 
no  greater  than  that  made  in  the  felicitas  of  Augustus 
by  his  retirement  from  the  right  bank  of  the  Rhine. 
The  question  whether  Trajan's  Oriental  policy  was 
wise  is  answered  emphatically  by  Mommsen  in  the 
affirmative.  It  was  certainly  wise  if  the  means  existed 
which  were  necessary  to  carry  it  out  and  sustain  it. 
But  succeeding  history  proved  that  those  means  did 
not  exist.  The  assertion  of  Mommsen  that  the  Tigris 
was  a  more  defensible  frontier  than  the  desert  line 
which  separated  the  Parthian  from  the  Roman  empire 
can  hardly  be  accepted.  The  change  would  certainly 
have  created  a  demand  for  more  legions,  which  the 
resources  of  the  Romans  were  not  sufficient  to  meet 
without  danger  to  their  possessions  on  other  frontiers. 

The  recorda  of  Trajan's  reign  are  miserably  deficient. 
Our  beat  authority  is  the  68th  book  of  Dio  Caaaius;  then 
comes  the  "  Panegyric  "  of  Pliny,  with  his  correspondence. 
The  facts  to  be  gathered  from  other  ancient  writer*  are 
scattered  and  scanty.  Fortunately  the  inscriptions  of  the 
time  are  abundant  and  important.  Of  modern  hiatoriea 
which  comprise  the  reign  of  Trajan  the  best  in  English  is 
that  of  Men  vale  ;  but  that  in  German  by  H.  Schiller 
( (retchiehte  der  romueken  KaUerteit,  Qotha,  1883)  is  more  on 
a  level  with  recent  inquiries.  There  are  special  works  on 
Trajan  by  H.  Francke  (Qustrow,  (1837),  De  la  Berge  (Paris, 
1877),  and  Dierauer  (in  M.  Bud  in  tier's  I'ntertutJiungtn  car 
rbmiteken  Kaisergetchiehie,  Leipsic,  1868).  A  paper  by  Momm- 
sen in  HtrtMi,  iii.  pp.  30  tq.,  entitled  "  Zur  Lebensgeachichte 
des  jungeren  Plimus,"  is  important  for  the  chronology  of 
Trajan's  reign.  (j.  s.  a.) 

TRALEE,  a  market-town  and  seaport,  and  the  chief 
town  of  Kerry,  Ireland,  is  situated  on  the  Ballymullen 
or  Leigh  river,  about  a  mile  from  where  it  discharges 
itself  into  Tralee  Bay,  and  on  the  Great  Southern  and 
Western  Railway,  21  miles  northwest  of  Ki Harney  and 
18  southwest  of  Listowel.  It  is  a  neat,  well-built,  and 
comparatively  prosperous  town.  The  principal  publio 
buildings  are  the  court-house,  the  town- hall ,  the  com 
exchange,  the  chamber  of  commerce,  the  workhouse, 
the  infantry  barracks,  the  county  hospital,  and  the 
fever  hospital.  A  ship  canal,  permitting  the  passage 
of  ships  of  200  tons  burden,  and  constructed  at  an  ex- 

Eense  of  £30,000  [$145,800],  connects  it  with  Tralee 
.  ay.  Coal,  iron,  and  timber  are  imported,  and  there 
is  a  considerable  export  of  grain.  There  is  a  large 
trade  in  butter.  The  population  of  the  town  in  1871 
was  9506  and  in  1881  it  was  0396. 

Tralee,  anciently  Traleigh,  the  "  strand  of  the  Leigh," 
owes  its  origin  to  the  foundation  of  a  Dominican  monas- 
tery in  1213  hy  John  Fitz- Thomas,  of  the  Gerald ine  family. 
During  the  reign  of  Elisabeth  it  was  in  the  possession  of 
Earl  Desmond,  on  whose  forfeiture  it  came  into  possession 
of  the  Dennya.  At  the  time  of  the  rebellion  in  1641  the 
English  families  in  the  neighborhood  asked  to  be  placed 
in  the  castle  under  the  charge  of  Sir  Edward  Denny,  but 
during  his  absence  a  surrender  was  made.  The  town  was 
incorporated  by  a  charter  in  the  10th  of  James  I.,  and  had 
the  privilege  of  sending  two  members  to  the  Irish  par- 
liament. Though  disfranchised  at  the  Union,  it  obtained 
the  privilege  of  returning  one  member  in  1832,  but  in  1885 
it  was  merged  in  the  county. 

TRAMWAY.  Originally  a  tramway  signified  a 
wheel  track  laid  with  timbers,  and  afterwards  with 
iron  plates,  having  a  flange  on  the  inner  edge  by  which 
wheels  of  the  ordinary  sort  were  kept  in  the  track  (see 
Railway).  The  introduction  of  the  flanged  wheel 
and  edge  rail  caused  tramways  to  be  superseded  by 
railways,  but  not  until  many  miles  of  tramroads  had 
been  laid  and  successfully  worked  in  various  parts  of 
the  United  Kingdom.  Although  the  name  is  some- 
times given  to  a  light  railway,  by  a  tramway  is  now 
generally  understood  a  street  railway,  constructed  so 
as  to  interfere  but  little  with  the  ordinary  traffic,  on 
which  vehicles  haying  flanged  wheels  are  propelled  by 
animal  or  mechanical  power.  Tramways  in  tnia  sense 
originated  in  the  United  States 

A  street  railway  for  passengers  was  laid  in  New 
York  in  1832,  but  it  was  soon  removed  on  account  of 
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by  it  In  1852  a  French  engineer, 
Loub&t,  revived  tramways  in  New  York,  and  they 
were  soon  afterwards  laid  in  other  American  cities.  A 
short  line  was  also  laid  in  Paris  in  1853.  The  rails 
used  were  of  wrought -iron,  5  inches  wide,  having  a 
groove  for  the  flanged  wheels  of  the  cars  1 }  to  2\ 
inches  wide  and  I  to  I J  inches  deep  (Fig.  1 ).  To  lessen 
the  inconvenience  to  ordinary  traffic  occasioned  by 
this  rail,  the  "  step-rail  " 
(Fig.  2)  was  introduced, 
consisting  of  a  flat  sur- 
face 3  to  5  inches  wide, 
which  can  be  used  by 
ordinary  wheels,  and  a 
raised  tread  on  the  outer 
side  1  inch  higher  and  1) 
inch  wide,  on  which  the 
flanged  wheels  of  the 
cars  run.  This  form  of 
rail  is  still  very  general  in 
America,  ana  is  a  good 
one  for  the  tramways,  though  not  for  the  general  pub- 
lic. In  1858-59  George  F.  Train,  an  American,  en- 
deavored  to  obtain  an  Act  of  Parliament  authorising 
tramways  in  London :  failing  in  that,  he  laid  tram- 
ways, by  consent  of  the  road  authority,  first  in  1860 
at  Birkenhead,  and  soon  afterwards  in  London.  The 
rail  laid  at  Birkenhead  had  a  step  of  I  inch  between 
flat  Hurfaces  3  inches  and  1 \  inches  wide.  That  laid  in 
London  was  narrower,  with  a  step  of  half  an  inch, 
but  the  slippery  flat  surface  and  the  step  of  the  rail 
caused  serious  inconvenience  and  numerous  accidents 
to  carriages,  and  the  tramways  were  removed  in  a  few 
months,  after  one  of  them  had  been  successfully  in- 
dicted as  a  nuisance.  In  Birkenhead,  in  spite  of  com- 
plaints of  the  inconvenience  caused  to  the  general 
traffic,  the  original  rails  remained  until  1864,  when, 
after  a  short  length  had  been  laid  as  an  experiment 
with  a  rail  of  the  grooved  section  now  in  general  use 

(Fig.  3),  the  whole  of  the  tramway,  several  miles  in 
ength,  was  relaid  with  it  The  tramway  was  subse- 
quently indicted  as  a  nuisance,  but  the  trial  resulted 
in  a  verdict  in  favor  of  the  grooved  rail.  In  1 868  an 
Act  of  Parliament  authorizing  the  construction  of 
about  6f  miles  of  tramways  in  Liverpool  was  obtained ; 
and  in  1869-71  Acts  for  61  miles  of  tramways  in 
London  were  passed,  and  were  soon  followed  by  other 
Acts  for  tramways  in  Olasgow,  Dublin,  Edinburgh, 
and  other  provincial  towns. 

In  1870  the  Tramways  Act  was  passed,  enabling  the 
Board  of  Trade  to  make  provisional  orders 
Tramway*  authorising  the  construction  of  tramways 
in  Great  Britain,  with  the  consent  of  the 
local  authorities,  and  giving  considerable  powers  for 
regulating  their  construction  and  working.  By  the 
Act  the  gauge,  unless  otherwise  prescribed  by  special 
Act,  is  to  be  such  as  will  admit  of  the  use  of  carriages 
constructed  for  use  on  railways  of  a  gauge  of  4  feet  8J 
inches.  Tramways  for  which  Acts  had  been  previ- 
ously obtained  were  of  4  feet  8}  inches  gauge,  to  com- 
ply with  a  standing  order  intended  for  railways,  and 
not  to  make  them  available  for  railway  rolling  stock, 
which  the  narrow  groove  of  an  ordinary  tramway  rail 
will  not  admit  There  is  reason  to  think  that  a  nar- 
rower gauge,  such  as  3  feet  6  inches,  is  often  sufficient 
and  preferable  to  the  4  feet  8  k  inches  gauge. 

Tramways  in  towns,  authorized  by  provisional  order, 
are  to  be  constructed  in  the  middle  of  the  road,  and 
are  not  to  be  so  laid  that  for  30  feet  and  upwards  a  less 
space  than  9  feet  6  inches  shall  be  left  between  the 
outside  of  the  foot-path  and  the  rail,  if  one-third  of 
the  owners  or  occupiers  of  premises  abutting  upon 
that  part  of  the  road  object  Vehicles  are  thus  ena- 
bled to  stop  at  the  road  side  without  hindrance  from 
the  tram  cam.  To  leave  9  feet  6  inches  on  each  side 
of  a  single  line  of  tramway  of  4  feet  8}  inches  gauge 
a  street  must  be  upwards  of  24  feet  wide.  No  carriage 
J  on  a  tramway  must  extend  more  than  11  ! 


I  beyond  the  outer  edge  of  the  wheels,  and  there  must 
j  be  a  space  of  at  least  15  inches  between  the  sides  of 
!  the  widest  carriages  or  engines  to  be  used,  when  pass- 
ing one  another.    A  width  of  not  less  than  3  feet  2 
inches  between  double  lines  and  at  passing  placet  is 
thus  necessary,  and  a  double  line  of  tramway,  leaving  9 
f  feet  6  inches  space  on  each  side,  requires  a  street  at  leut 
I:  32  feet  6  inches  wide  between  the  footways.  In  narrow 
roads  there  is  a  convenience  in  having  the  tramway  at 
the  side,  and  it  is  sometimes  provided  for  in  special 
Acts.   The  space  between  the  rails,  and  for  18  inches 
beyond  them,  is  repairable  as  part  of  the  tramway. 
Power  is  given  to  local  authorities  to  purchase  tram- 
ways at  the  expiration  of  twenty-one  years,  and  they 
may  be  removed  under  certain  circumstances. 

ft  appears  from  a  parliamentary  return  that  in  1886 
there  were  779  miles  of  street  tramways  open  for 
traffic  in  Great  Britain,  on  which  a  capital  of 
£11,503,438  [$55,906,708,681  had  been  expended,  the 
net  receipts  for  the  year  being  £563,735  [$2,739,- 
752.10]  and  the  working  expenses  79  per  cent  of  the 
gross  receipts. 


The  grooved  rail  first  laid  in  England  was  4  J 
and  an  inch  thick,  having  a  tread  or  rolling  am 
wheel  11  inches  wide,  and  a  groove  i  inch 
deep,  j  inch  wide  at  the  bottom,  and  1|  * 
wide  at  the  top  (Fig.  3).  The  rail  wai 
through  to  a  longitudinal 


for  the 


Kio.S. 

secured  to  them  by  angle  bracket*  and  spikes.  This  ran1 
and  method  of  laying  were  generally  adopted,  but  it  was 
fonnd  that  the  heads  of  the  spike*  wore  off.  and  tbe  rails 
required  re-spiking,  and  split  and  worked  loose  at  the 
joint*.  A  rail  known  as  the  box-rail  was  introduced, 
having  flanges  below  on  each  aide,  through  boles  in  which 
clip*  are  driven  to  fasten  the  rail  to  the  timber.  This  con- 
stitutes a  good  fastening,  and  the  flanges  give  stiffness  to 
the  rail,  but  the  clips  cause  gape  between  the  rail  and  the 
paving  stones,  wbich  lead  to  the  formation  of  ruts  along- 
side the  rails.  The  longitudinal  timbers,  Instead  of  being 
laid  on  cross  sleepers,  on  which  the  paving  does  not  bed 
well,  are  often  fixed  in  cast-iron  chairs  connected  by  trans- 
verse tie-bars.  A  bed  of  concrete  is  always  bud  under  the 
longitudinal  timbers,  and  should  extend  to  the  whole  width 
of  the  paving.  The  rails  first  laid  weighed  40  ft  per  yard, 
but  it  was  soon  found  desirable  to  increase  the  weight  to 
60  lb  per  yard.  It  la,  however,  Impossible  to  fish  the  joints 
of  rails  like  the  above,  and  it  was  found  that  the  working 
of  the  joints  under  the  passage  of  the  cars  loosened  the 
ends  of  the  rails,  dislocated  the  paving,  and  damaged  both 
the  tramway  cars  arid  ordinary  vehicles^  T«m ways  proved 

S  for'st^am  StSSt  irangefforW  raU  wd  artier 
of  permanent  way  became  necessary.  Many  forms 
have  been  devised,  the  rail  being  either 
_aously  or  on  chairs  at  intervals.  In  the 
of  these  the  train  rail  can  be  replaced  when  worn  with- 
out disturbing  the  foundation.  In  the  system  used  111 
Liverpool  cast-iron  longitudinal  sleepers  weighing  80  and 
90  ft  a  yard  carry  steel  rails  of  a  T  section  (Fig.  4)  weigh- 
ing 40  ft  a  yard,  both  sleepers  and  rails  being  held  down  by 
bolts  to  jaws  anchored  in  the  concrete  foundation.  The 
rails  can  be  renewed  and  the  sleepers  can  be  taken  np  with 
very  little  disturbance  of  the  paving.  Steel  rails  of  s  flat- 
footed  or  a  bridge  section,  and  of  such  a  depth  as  to  eoofO- 
tute  both  rati  and  sleeper,  are  also  need.  In  some  of  the 
latest  and  best  examples  the  rail  la  of  a  flatfooted  section 
(Fig.  5),  6  or  7  inchea  deep,  and  6  or  7  Inches  wide  at  th« 
base,  weighing  65  to  93  ft  per  yard.  The  head  has  a  groove 


iron 
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way,  and  are  as  strong  as  the  rail  itself, 
sometimes  used,  but  when  the  rail  ia  slightly  bedded  in  the 
concrete  foundation  they  are  dispensed  with.  The  paving 
is  art  in  cement  dose  against  the  rail,  and  is  bedded  di- 


rectly or  in  sand  on  the  bate  of  the  rail,  upon  which  there 
is  a  bearing  of  11  or  2  inches.  Sneh  a  tramway  will  stand 
.♦team  traction  and  the  heaviest  street  traffic,  bnt  the  rail, 
which  is  of  an  expensive  section,  requires  entire  renewal 
when  the  head  is  worn  out.  Iron  or  steel  continuous  bear- 
ings are  leas  elastic,  and  therefore  more  jarring  and  noisy 
than  timber  sleepers. 

The  profile  of  the  uppeT  surface  of  tram  rails  has  been 
little  altered  ainoe  the.  first  grooved  rail  was  devised  for 
Birkenhead  in  1863,  thongh  alight  modifications  have  been 
nude  in  the  form  of  the  groove  with  the  object  of  lessening 
tractive  resistance.  For  the  sake  of  the  ordinary  traffic 
the  groove  should  not  exceed  1  inch  in  width,  and  a  rounded 
section  with  sides  splaying  outwards  facilitates  the  forcing 
oot  of  the  mud  and  dirt.  A  nearly  upright  side  next  the 
tread  or  rolling  surface  with  a  aplay  on  the  inner  aide 
throws  the  mod  away  from  the  wheel.  The  upper  corners 
of  the  rail  ahonld  be  angular,  to  make  as  thin  a  joint  as 
possible  between  the  rail  and  the  paving.  There  has  been 
» tendency  to  diminish  the  width,  and  a  rail  as  narrow  as 
3  inches  haa  been  laid.  A  deviation  from  the  usual  profile 
bat  been  adopted  in  Liverpool,  where  the  groove  is  tn  the 
middle  of  a  rail  3*  inches  wide. 

must  not  only  afford  a  good  rolling  surface 
capable  of  bearing  the  weight*  running  on  It, 
but  it  must  also  be  able  to  resist  the  shocks  of 


with  wood,  but  generally  with  stone  sets  in  the 
tr  on  a  concrete  foundation.  The  seta  alongside 
lould  be  carefully  dressed  and  fitted  to  make  a 


thin  joint.  There  is  much  extra  wear,  and  a  tendency  to 
form  a  rot  alongside  the  rail,  arising  from  ordinary  wheels 


Ming  the  tram  rail,  and  unless  the  surface  of  the  paving  is 
kept  to  the  level  of  the  rail  the  wheels  of  carriages  are 
caught  by  the  rail,  and  damage  and  accidents  are  caused. 
To  resist  the  wear  near  the  ralla,  chilled  cast-iron  blocks 
hsve  been  used  where  the  traffic  is  great.  On  a  uiacadam- 
ixed  road  there  is  the  same  tendency  to  form  a  rut  along 


■  edge  of  the  tramway  paving,  which  is  to  some  <•*- 
t>-at  prevented  by  giving  a  serrated  edge  to  the  paving.  I 
There  is  always  great  difficulty  in  keeping  the  road  surface 
to  the  level  of  the  paving,  and  it  is  better  to  pave  the  entire 
width  of  a  street  in  which  a  tramway  is  laid. 
Although  cars  can  be  drawn  round  very  sharp  curves, 
the  latter  should  be  as  easy  as  possible.    A  ra- 
Cams,       dius  of  150  to  200  feet  is  the  least  that  should 
be  nspd  when  there  is  any  choice,  but  necessity 
may  compel  the  use  of  curves  of  50  or  even  30  feet  radius. 
"Ti  such  curves,  however,  the  cars  are  liable  to  be  strained, 
and  the  resistance  to  traction  is  greatly  increased. 
A  tingle  line  of  tramway  must  have  passing  places  for 
the  cars,  consisting  of  pieces  of  donhle  line  of  I 
Pwslng       length  sufficient  to  hold  two  cars  at  least,  with  ; 
P™0*        connecting  curves  and  the  necessary  points  and 
crossings.   Where  steam  or  other  mechanical 
Power  is  to  be  used  the  passing  loop*  should  be  at  least  200 
feet  in  length.   There  is  Inevitable  delay  and  interference 
with  the  street  traffic  at  passing  places,  and  where  cars  are 
to  be  run  at  frequent  intervals  it  is  better  to  lay  down  a 
double  line  if  the  street  is  wide  enough.    It  is  a  great  ad- 
jutage to  the  ordinary  traffic  to  have  the  cars  moving 
»iw»yt  in  the  same  direction  on  the  same  line  of  rails. 

For  horse  traction  fixed  points  of  chilled  cast-iron  or 
"eel  are  sufficient,  as  the  driver  can  turn  his  horses  and 
direct  the  car  on  to  either  line  of  rails.  When  rnechan- 
SSJ9*S'      U8isd'         points  or  movable  points  are  re- 


taken is  of  the  full  depth,  and  the  other  groove  shallow,  so 
that  the  engine  and  cars  naturally  take  the 
former.  On  coming  out  of  the  shallower  groove  points 
to  the  deeper  there  is,  however,  a  drop  encoun-  and 
tered  which  is  damaging  to  the  rolling  stock,  crossings 
and  especially  to  the  engines.  Movable  points 
require  setting  by  hand,  or  they  are  actuated  by  a  spring 
or  balance  weight.  In  one  form  of  spring  point  one  groove 
is  filled  up  by  a  tongue  which  is  pressed  down  by  wheels 
passing  out  of  a  loop,  but  which  forms  the  side  of  the  groove 
for  wheels  running  the  opposite  direction.  A  spring  point 
of  steel,  which  is  forced  aside  by  the  flange  of  the  wheel 
passing  out,  and  shuts  close  again  by  its  own  elasticity,  is 
also  successfully  used.  A  movable  point  on  one  side  of  the 
way  is  sufficient.  Crossings  are  either  built  np  from  rails 
cut  to  the  required  angle,  or  they  are  cast  solid  in  steel  or 
chilled  iron.  Filling  pieces  of  the  same  material,  roughened 
on  the  surface  for  foot-hold,  are  inserted  between  the  rails 
at  the  angles  of  points  and  crossings.  Both  points  and 
crossings  wear  rapidly,  and  are  troublesome  to  maintain  in 
good  condition,  and  1 
to  ordinary  traffic. 

The  tramcars  generally  in  use  in  the  United 
are  constructed  to  carry  22  persons  inside  and 
24  outside.  They  are  16  feet  long  in  the  body, 
or  24  feet  including  the  platforms  at  each  end, 
and  weigh  24  to  2}  tons  when  empty  and  about  5i  tons 
when  fully  loaded.  Smaller  cars  to  carry  20  or  14  persons 
inside,  drawn  by  one  horse,  are  useful  to  run  at  short  in- 
tervals when  the  traffic  is  not  great,  a  frequent  service  of 
cart  being  a  great  element  of  success.  The  car  wheels  are 
usually  of  steel  or  chilled  iron,  with  a  flange  half  an  inch 
deep  and  are  fitted  with  powerful  brakes.  The  axles  are 
about  6  feet  apart,  giving  a  short  wheel-base  to  enable  the 
oars  to  pass  sharp  curves,  but  with  the  disadvantage  of 
overhanging  ends.  Oars  to  be  drawn  by  mechanical  power, 
especially  if  outside  passengers  are  to  be  carried,  should 
have  a  flexible  wheel-base,  either  by  means  of  bogie  frames 
or  radiating  axles.  In  Hamburg  and  Copenhagen  tramcars 
have  wheels  without  flanges,  and  a  small  guiding  wheel 
running  in  the  groove,  which  can  be  raised  to  allow  the  car 
to  leave  the  track. 

The  tractive  force  required  on  a  straight  and  level  tram- 
way is  found  to  vary  from  ^  to  ^  of  the  load, 
according  to  the  condition  of  the  rails.  On  a  Traction, 
tramway  in  average  condition  it  ia  about  rhj. 
The  resistance  is  thus  at  the  best  nearly  double  that  on  a 
railway,  aud  sometimes  as  much  as  on  a  good  pavement. 
This  is  due  to  the  friction  of  the  flange  of  toe  wheel  in  the 
grooved  rail,  and  to  the  circumstance  that  the  latter  is 
always  more  or 
the 


with  dirt, 
the  groove  is 


inaccuracy  of  gauge, 
is  greatly  increased  < 
By  removing  the  flanges  from  two  of  the  four  wheels  of  a 
tramway  car  Treeca  found  that  the  resistance  was  reduced 
from  Tji5  to  of  the  load.  The  resistance  due  to 
gravity  is  of  course  not  lessened  on  a  tramway ;  and,  if  T  J  „ 
of  the  load  be  the  tractive  force  required  on  the  level,  twice 
as  much,  or  -V,  of  the  load,  will  be  required  on  a  gradient 
of  1  in  100  and  three  times  as  much  on  a  gradient  of  1  in 
50.  To  start  a  tramcar,  four  or  five  times  as  great  a  pull 
is  required  as  will  keep  it  in  motion  afterwards,  and  the 
constant  starting  after  stoppages,  especially  on  inclines,  is 
very  destructive  to  horses.  Horses  employed  on  tramways 
are  worked  only  a  few  hours  a  day,  a  day's  work  being  a 
journey  of  10  or  12  miles,  or  much  less  on  steep  gradients. 
In  London  a  tramcar  horse  bought  at  the  age  of  five  years 
haa,  to  be  sold  at  a  low  price  after  about  four  years'  work. 
On  the  Edinburgh  tramways,  in  conseqnenco  of  the  steep 
gradients,  the  horses  last  a  leas  time,  and  they  have  to  be 
constantly  shifted  from  steep  to  easier  gradients.  The  cost 
of  traction  by  horses  is  generally  fid.  or  7d.  per  mile  for  two 
horses,  and  more  when  the  gradients  are  steep. 

The  application  of  steam  as  a  motive  power  on  street 
tramways  is  attended  with  special  difficulties, 
arising  from  the  conditions  under  which  the  Steam 
engines  have  to  work.  A  tramway  engine  traction, 
must  be  able  to  draw  its  load  up  steep  gradi- 
ents, demanding  perhaps  seven  or  eight  times  the  power 
required  on  a  level,  ana  it  must  have  the  necessary  adhe- 
sion without  being  too  heavy  for  the  permanent  way.  It 
must  be  capable  of  traversing  sharp  curves,  of  going  back- 
wards or  forwards  with  safety,  and  of  stopping  and  start- 
ing quickly.  For  the  safety  and  convenience  of  the  public 
the  Board  of  Trade  require  that  tramway  engines  shall 
have  brakes  to  each  wheel,  to  be  applied  by  hand  and  by 
steam,  a  governor  so  arranged  as  to  shut  off  the  steam  and 
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miles  an  hoar  or  other  stated  speed,  an  indicator  to  show 
tbe  speed,  a  whistle  or  bell  to  be  sounded  as  a  warning,  and 
a  fundor  to  push  aside  obstructions :  the  engine  must  be 
free  from  noise  produced  by  blast,  and  from  clatter  of  ma- 
chinery such  as  to  constitute  a  reasonable  ground  of  com- 
plaint; and  the  machinery  and  Are  must  be  concealed  from 
view;  no  smoke  or  steam  mast  be  emitted  so  as  to  consti- 
tute auv  reasonable  ground  of  complaint  to  passengers  ox 
the  public. 

Hie  flint  attempt  to  use  steam  on  a  modern  tramway  was 
with  Grantham's  combined  engine  and  car.    It  was  about 

85  feet  long,  having  a  vertical  boiler  in  •  central  compart- 
ment, with  the  steam  cylinders  below,  driving  one  pair  of 
Wheels  2  feet  0  inches  in  diameter.    It  carried  20 


Fio.  8.— Gripper. 

24  outside,  weighing  81  tons  empty  and  12  ton* 
Iu  a  later  car  the  boiler  and 


In  a 


body  of  the  car  was  carried  on 
led  engine  and  car  the  weight 
is  utilised  for  adhesion  of  the 


fully 
ery  were  at 
a  bogie 
of  the 

driving  wheels,  and  this  is  conveniently  effected  in  Rowan's 
car,  in  which  there  are  two  four-wheel  bogies,  the  leading 
one  carrying  the  engine  and  boiler,  and  half  the  body  of  the 
car  and  passengers.  The  engine  can  be  detached  from  the 
car  for  repair  and  another  engine  can  be  substituted  fn  a 
few  minutes.  Economy  of  rolling  stock,  and  the  advantage 
of  being  able  to  use  cars  intended  for  bone*,  are  in  favor 
of  independent  engines.  Tbey  are  usually  in  general  con- 
struction similar  to  locomotives,  but  are  enclosed  so  as  to 
resemble  in  outward  appearance  a  short  tramcar.  The  cylin- 
ders are  6  to  9  inches  in  diameter,  with  a  stroke  of  10  to  12 
inches.  The  wheels  are  coupled,  2  to  3  feet  In  diameter,  and 
the  engines  weigh  4  to  6  tons  with  fuel  and  water.  Tbe 
governor  to  shut  off  steam  and  apply  the  brakes  when  any 
determined  speed  is  attained  is  actuated  either  by  the  en- 
gine wheels  or  by  an  independent  wheel  to  prevent  the  pos* 
sibility  of  the  brakes  being  pat  on  when  the  driving-wheels 
■lip.  An  effectual  way  of  rendering  the  exhaust  steam  in- 
visible is  to  condense  it  by  passing  it  through  water  in  a 
tank,  or  through  a  shower  of  water  let  off  at  each  blast, 
bat  when  the  water  gets  hot  it  mast  he  changed,  and  in 
streets  it  is  difficult  to  get  rid  of  the  hot  water.  Several 
methods  of  superheating  by  passing  the  exhaust  steam 


with  an  increased  consumption  of  fuel  which  in  cold  damp 
weather  is  considerable.  It  is  now  preferred  to  pus  tbe 
steam  into  tubes  exposed  to  the  air  on  the  top  of  the  en- 
gine car,  from  which  the  condensed  water  U  returned  to 
the  feed-tank,  to  be  again  pumped  into  the  boilrr  at  a  high 
temperature.  Any  steam  remaining  uucondeused  paw** 
into  the  smoke-box.  Compound  cylinders  have  been  ap- 
plied to  tramway  engine*,  giving  a  greater  range  of  power, 
economizing  fuel,  and  rendering  the  exhaust  steam  ea«rr 
to  deal  with.  The  extra  com  plication  of  at 
is,  however,  a  drawback. 

The  cost  of  steam  traction  with  engines  of  ordinary  lite  is 
generally  3d.  to  4d.  per  mile  run  by  tbe  engine,  sad  own 
on  linea  with  steep  gradient*.  To  this  must  be  added  tor 
depreciation  10  percent.,  or, according  to  some  authorities 
IS  per  cent,  on  the  original  cost  of  the  engines,  making  al- 
together 4d.  to  6d.  per  mile  ran  on  a  tramway  with  arerare 

first  tried  in  New  Orleans,  and  ban 

Tlrelen 

re  to  a  very  high 
temperature  in  stationary  boilers  and  carried  ins  reservoir. 
Where  it  gives  off  steam  as  the  pressure  and  teniperatBrr 
are  reduced.  Two  tons  of  water  heated  to  give  a  sfesiu- 
pressure  of  250  B>  to  the  square  inch  serves  for  s  run  of  ■> 
or  10  miles,  leaving  more  than  -ft  of  tbe  water  and  a 
ure  of  20  to  25  lb  above  the  atmosphere  on  returning  U>  the 
boiler.  Large  ixiiler-power  is  required  to  reheat  the  engine 
reservoirs  quickly,  and  this  cannot  be  afforded  for  only  i 
few  engines,  bat,  when  worked  oo  a  sufficient  scale,  the 
flrcless  engines  are  claimed  to  be  economical,  the  « 
resulting  from  the  generation  of  the  i 
ary  boilers. 

Compressed  air  as  a  motive  power  offers  the 
of  having  neither  steam  nor  the  product*  of  com- 
bustion to  be  got  rid  of.  In  Scott  MoucrielTs 
engine,  which  was  tried  on  the  Vale  of  Clyde 
t  nun  ways  in  1S76,  air  was  compressed  to  310  tb  on  tie 
square  inch,  and  expanded  in  the  cylinders  from  a  uniform 
working  pressure  to  that  of  the  atmosphere.  There  isseoo- 
dernhle  loss  of  heat  during  the  expansion  of  the  air  which 
is  attended  with  a  serious  loss  of  pressure,  and  in  M£kar*ki'i 
system,  which  has  been  in  use  for  the  propulsion  of  traci- 
cars  at  Nantes  for  seven  years,  the  loss  of  pressure  i«  con- 
siderably lessened  by  heating  the  air  daring  expansion. 
Tbe  air.  at  a  pressure  of  426  ft  per  square  inch,  is  stored  is 
cylindrical  reservoirs  beneath  the  cor,  and  before  as  M 
passed  through  a  vessel  three-quarters  full  of  water  hestwl 
to  300°  F.,  by  which  it  is  heated  and  mixed  with  steam.  The 
heat  of  the  latter  is  absorbed  by  the  air  during  its  expan- 
sion, first  to  a  working  pressure  which  can  be  regulated  by 
the  driver,  and  then  to  atmospheric  pressure  iu  the  fl- 
inders. At  Kan  tea  the  average  coat  for  three  yean  for 
propelling  a  car  holding  34  persons  was  about  6d.  [1*  eta] 
per  mile. 

Iu  8an  Francisco  a  main  charged  with  air  at  a  pressure  of 
about  120  lb  per  square  inch  has  been  laid  along  the  tram 
route,  from  which  reservoirs  on  the  cars  are  charged  hr 
means  of  standpipes  and  flexible  connections  at  convenient 
points,  the  operation  taking  a  very  short  time.  The  inventor 
claims  to  utilise  30  per  cent,  of  the  power  applied  to  the 


Street  tramways  worked  by  mean 


of  a  wire  rope  ban 


1873.  There  are  now  upwards  of  24  miles  tram  win. 
of  double  line  in  San  Francisco,  and  10  mi  lea  in 
Chicago,  and  tbe  system  is  being  adopted  iu  other  Ameri- 
can and  colonial  cities.  It  has  also  been  in  operation  fa 
England  at  Highgate  Hill  for  several  yeara,  and  is  about  to 
be  adopted  in  other  localities.  The  motive  power  is  trans- 
mitted from  a  stationary  engine  by  a  rope  of  steel  win 
running  alwavs  in  one  direction  up  one  track  and  down 
the  other,  In  a  tube  midway  between  the  rails,  on  palleyi 
which  are  arranged  so  as  to  suit  curves  and  changes  of 
gradient  as  well  as  straight  and  level  lines.  Over  tbe  roj* 
is  a  slot  I  inch  wide,  in  which  travels  a  flat  aim  of  «te*l 
connecting  the  dummy  car  with  the  gripper  which  grasps 
tbe  cable.  The  flat  arm  is  in  three  pieces,  tbe  two  ootrr 
ones  constituting  a  frame  which  carries  tbe  lower  jaw  of 
the  gripper,  with  grooved  rollers  at  each  end  of  it,  over 
which  the  cable  runs  when  the  gripper  is  not  in  action. 
The  upper  jaw  is  carried  by  the  middle  piece,  which  j.lid*o 
within  the  outer  frame,  and  can  be  depressed  by  a  lever 
or  screw,  pressing  the  cable  first  on  the  rollers,  and  then  on 
the  lower  jaw  until  it  ia  firmly  held.  The  speed  of  the 
cable,  which  is  generally  6  to  8  miles  an  hoar,  is  thus  in:- 
iwrted  to  the  car  gradually  and  without  jerk.  The  arrange- 
ment* for  passing  the  pulleys,  for  changing  the  dummy 
from  one  line  to  the  other  at  the  end  of  the  mad. 
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Fio  7.— Carrying  Pulley- 


for  keeping  the  cable  uniformly  taut,  and  for  crossings 
and  junction*  with  other  Hue* 
are  of  considerable  ingenuity. 
When  the  cars  are  cast  off  from 
the  cable  they  must  be  stopped 
by  hand  brakes,  which  on  steep 
gradients  especially  must  be  of 
grvat  power. 

The  system  has  advantages  on 
doable  lines  with  few  and  easy 
curves  when  the  gradients  are 
long  and  steep,  and  it  can  be  em- 
ployed on  gradients  too  steep  for 
strain  traction.  On  level  lines  it 
is  doubtful  if  it  could  compete  in 
economy  with  steam,  or  even  with  horse  traction,  unless 
with  s  very  frequent  service  of  cars,  though  then  it  presents 
the  advsntages  of  being  comparatively  quiet  and  free  from 
smoke  and  steam,  and  of  admitting  a  frequent  service  of 
cars  with  little  extra  cost.  On  the  cable  roads  of  San  Fran- 
cisco it  has  been  found  that,  of  the  average  daily  power  em- 
plnyed,  88  per  cent,  is  expended  in  moving  the  cables,  etc.,  28 
per  cent,  for  the  cars,  and  A  per  cent,  for  passengers.  It  is 
considered  that  it  is  practicable  to  utilize  in  moving  cars 
and  passengers  ss  much  as  50  per  cent,  of  the  power,  pro- 
Tided  the  cars  are  fully  loaded  and  run  at  short  intervals. 
Electricity  has  been  appl  icd  as  a  motive  power  on  a  tram- 
way about  2  miles  long  at  Blackpool.  The  cur- 
rent is  conveyed  by  two  copper  conductors  in  a 
central  channel  beneath  the  roadway,  and  is 
to  the  motors  in  the  car  by  a  collector  run- 
ning upon  the  conductors  and  passing  through  a  narrow  slit 
iu  the  channel.  The  return  current  passes  through  the 
rails.  The  cars  carry  as  many  as  56  passengers  on  a  level 
line.  Tramways  have  also  been  worked  by  accumulators 
at  Antwerp  and  Brussels,  but  the  weight  of  them  appears  to 
be  at  present  prohibitory  to  this  method  of  applying  elec- 
tricity, except  for  short  trips.   See  Traction. 


1706  ;  and  as  a  mission  station  it  still  retains  its  im- 
portance. 

TRANSBAIKALIA  {Zabaikahkaya  Obl<ut)t  a 
province  of  Eastern  Siberia,  to  the  east  of  Pee  ToL 
Lake  Baikal,  has  Irkutsk  on  the  west,  xxii. 
Yakutsk  on  the  north,  the  province  of  *• 
Amur  on  the  east,  and  Mongolia  on  the  south.  Its 


Electric 


For  fuller  information,  see  D.  K.  Clark,  Trnmwayt,  their  Con- 
itrvetiun  and  Maintenance :  F.  Strafon.  La  Tramvav»  et  le*  Che- 
bim  de  Fee  aw  Ramie*:  "Street  Tramways,"  Proc.  Inat  C.  £.. 
T  il.  L-toL  lxvii. ;  "  The  Working  of  Tramways  by  Steam," 
JM..  vol  lxxix, ;  and  F.  B.  Smith,  Cable  Tramways.       (T.  c) 

TRANCE  See  Slkkp;  also  Magnetism  (  Animal). 

TRANI,  a  seaport  of  Italy,  on  the  Adriatic,  in  the 
province  of  Ban,  and  2G  miles  by  rail  west-northwest 
of  that  town,  still  retains  its  old  walls  and  bastions, 
with  the  citadel,  now  used  as  a  prison.  Some  of  the 
streets  remain  much  as  they  were  in  the  mediaeval 
period,  and  many  of  the  houses  display  more  or  less 
of  Norman  decoration.  The  cathedral,  on  a  raised 
open  site  near  the  sea,  dating  from  about  the  year 
11 00,  is  a  basilica  with  three  apses,  a  large  crypt,  and 
a  lofty  tower.  The  arches  of  the  Romanesque  portal 
are  beautifully  ornamented,  in  a  manner  suggestive  of 
Arab  influence  j  the  bronze  doors,  executed  by  Bari- 
**nas  of  Trani  in  1175,  rank  among  the  best  of  their 
period  in  southern  Italy.  The  capitals  of  the  pillars 
in  the  crypt  are  fine  examples  oi  the  Romanesque. 
The  interior  of  the  cathedral  has  been  barbarously 
modernized.  The  vicinity  of  Trani  produces  an  ex- 
•client  wine  (Moscado  di  Trani),  and  its  figs,  oil, 
almonds,  and  corn  are  also  profitable  articles  of  trade,  i 
The  harbor  was  once  deep  and  good,  but  lately  has  got 
silted  up.  The  population  of  the  town  fn  1881  was 
8,173  Icommune  25,647). 

Trani  is  the  Turenum  of  the  itineraries.  It  first  became 
»  flourishing  place  under  the  Normans  and  during  the  cru- 
udea,  but  attained  the  acme  of  its  prosperity  as  a  seat  of 
trade  with  the  East  under  the  Angevine  princes.  Several 
synagogues  continue  to  afford  an  indication  of  its  former 
commercial  prosperity. 

TRANQUEBAR,  a  seaport  town  in  the  Taniore 
district  of  Madras  presidency,  India,  in  11°  1'  37,rN. 
at.  and  79°  55'  E  long.  In  the  17th  century  it  be- 
longed to  the  Danes ;  it  was  taken  by  the  British  with 
other  Danish  settlements  in  1807,  but  restored  in  1814, 
and  finally  purchased  in  1845  for  a  sum  of  £20,000 
1197,2001  in  Danish  times  Tranquebar  was  a  busy 
port,  but  its  prosperity  has  fluctuated  considerably  of 
gj  years,  and  is  now  at  a  very  low  ebb.  It  was  the 
first  settlement  of  Protestant  missionaries  in  India, 
founded  by  Ziegenbalg  and  Plutschau  (Lutherans)  in 


rea  (240,780  square  miles)  is  about  as  great  as  that 
if  Austria-Hungary,  but  its  population  is  under  half 
a  million.  With  regionB  of  a  purely  Siberian  charac- 
ter on  the  one  hand,  and  including  on  the  other  the 
outer  borders  of  the  Mongolian  steppes  and  the  upper 
basin  of  the  Amur,  Transbaikalia  forms  an  interme- 
diate link  between  Siberia,  Mongolia,  and  the  northern 
Pacific  littoral.  The  mountains  of  the  Yablonovoi 
Khrebet,  which  run  in  a  northeasterly  direction  from 
the  sources  of  the  Kerulefi  to  the  bend  of  the  Olekma 
in  56°  N  lat,  divide  the  province  into  two  quite  dis- 
tinct parts :  to  the  west  the  upper  terrace  of  the  high 
East  Asian  plateau  continued  from  the  upper  Selenga 
and  Yenisei  (from  4000  to  5000  feet  high)  towards  the 
plateau  of  the  Yitim  (3500  to  4000  feet) ;  and  to  the 
east  the  lower  terrace  of  the  same  plateau  (about  2800 
feet  high),  which  appears  as  a  continuation  of  the 
eastern  Gobi.  The  continuity  of  the  high  plateau  ex- 
tending from  the  upper  Selenga  to  the  upper  Yitim 
was  for  a  long  time  overlooked  in  consequence  of  a 
broad  and  deep  valley  by  which  it  is  intersected.  Be- 
ginning at  Luke  Baikal,  it  pierces  the  huge  north- 
western border-ridge  of  the  plateau,  and  runs  eastward 
up  the  Uda,  with  an  imperceptible  gradient,  like  a 
gigantic  railway  cutting  enclosed  between  two  steep 
slopes,  Bending  another  branch  south  towards  Kiakhta. 
After  having  served,  through  a  succession  of  geologi- 
cal periods,  as  an  outlet  for  the  water  and  ice  which 
accumulated  on  the  plateau,  it  is  now  utilized  for  the 
two  highways  which  lead  from  Lake  Baikal  over  the 
plateau  (3500  to  4000  feet)  to  the  Amur  in  the  east  and 
the  Chinese  depression  in  the  south.  Elsewhere,  the 
high  and  massive  border-ridge  on  the  northwestern  edge 
of  the  plateau  can  be  crossed  only  by  difficult  footpaths. 
The  border-ridge  just  mentioned,  pierced  by  the  wide 
opening  of  the  Selenga,  runs  from  southwest  to  north- 
east under  different  names,  being  known  as  Khamar- 
daban  to  the  south  of  Lake  Baikal  (the  Khamar-daban 
peak  raising  its  bald  summit  to  a  height  of  6900  feet 
above  the  sea),  and  as  the  Barguzin  Mountains  (7000 
to  8000  feet)  along  the  eastern  Dank  of  the  Barguzin 
river,  while  farther  to  the  northeast  it  has  been  de- 
scribed by  the  present  writer  under  the  names  of  the 
South  Muya  and  Tchara  Mountains  (6000  to  7000 
feet).  Resting  its  southeast  base  on  the  plateau,  it 
descends  steeply  on  the  northwest  to  the  lake,  or  to 
the  broad  picturesque  valleys  of  the  Barguzin,  the 
Muya,  and  the  Tchara.  Larch,  fir,  and  cedar  forests 
thickly  clothe  the  ridge,  whose  dome-shaped  rounded 
summits  (oofany)  rise  above  the  limits  of  tree  vegeta- 
tion, but  do  not  reach  the  snow-line  (here  above  10,000 
feet).  The  high  plateau  itself  has  the  aspect  of  an 
undulating  table  land,  intersected  by  low  ranges,  which 
rise  some  1500  or  2000  feet  above  its  surface,  and  are 
separated  by  broad,  flat,  and  marshy  valleys,  which 
the  rivers  languidly  traverse  till  they  find  their  way 
across  the  border-ridges.  Those  of  the  valleys  which 
are  better  drained  have  fine  meadow  lands,  hut  as  a 
whole  the  plateau  has  the  appearance,  especially  in 
the  north,  of  a  wet  or  marshy  prairie  in  the  hollows, 
while  the  hills  are  thickly  clothed  with  forests  (almost 
exclusively  of  larch  and  birch).  Numberless  lakes  and 
ponds  occur  along  the  river  courses.  Tungus  hunters 
find  a  livelihood  in  the  forests  and  on  the  meadows,  but 
permanent  agricultural  settlements  are  impossible,  corn 
seldom  ripening  on  account  of  the  early  frosts.  The 
lower  parts  of  the  broad  and  flat  valley  of  the  Djida 
have,  however,  a  few  Cossack  settlements,  and  on  the 
upper  Selenga  and  Yenisei  Mongolian  shepherds  (Ur- 
yankhes  and  Darkhatc9)  inhabit  the  high  grassy  valleys 
about  Lake  Kossogol)  5560  feet  above  the  sea).  Quite 
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different  ia  the  lower  terrace  of  the  plateau,  occupied 
by  the  eastern  Gobi  and  the  Nertchinsk  region  of 
Transbaikalia,  and  separated  from  the  above  by  the 
Yablonovoi  ridge.  This  last  is  the  southeastern  border 
ridge  of  the  higher  terrace.  It  rises  to  8260  feet  in 
the  Sokhondo  peak,  but  elsewhere  its  dome-shaped 
summits  do  not  exceed  5000  or  6000  feet.  When 
crossing  it  from  the  northwest,  about  Tchita,  the 
traveller  hardly  perceives  that  he  is  approaching  the 
great  water-parting  between  the  Arctic  and  the  Pacific 
oceans.  Numberless  lakes,  with  flat  undefined  borders, 
feed  streams  which  flow  lazily  amidst  marshes,  some  of 
them  to  join  the  great  northward  rivers,  others  to  find 
their  way  to  the  Amur  and  the  Pacific  Low  hills  rise 
gently  above  the  edge  of  the  plateau,  but  an  abrupt 
slope  descends  towards  the  southeast,  where  the  hill- 
foots  of  the  Yablonovoi  are  nearly  1500  and  2000  feet 
lower  than  on  the  northwest  Climate,  flora,  and  fauna 
suddenly  change  as  soon  as  the  Yablonovoi  has  been 
crossed  ;  the  steppes  of  Dauria  (continuations  of  those 
of  the  Gobi),  covered  with  a  bright  luxuriant  vegeta- 
tion, meet  the  view  of  the  spectator.  The  Siberian 
flora  gives  way  to  the  much  richer  Daurian  flora,  which 
in  turn  is  exchanged  for  the  Pacific  littoral  flora  as 
soon  as  the  traveller  descends  from  the  lower  terrace 
of  the  plateau  towards  the  Manchurian  plains  and 
lowlands. 

The  lower  terrace,  occupied  in  Transbaikalia  by  the 
Nertchinsk  district,  has  the  character  of  a  steppe,  but 
is  also  intersected  by  a  number  of  ranges,  all  running 
southwest  to  northeast,  and  all  being  plications  of 
Silurian  and  Devonian  rocks,  containing  silver,  lead, 
and  copper,  and  also  auriferous  sands.  Agriculture 
can  be  easily  carried  on  in  the  broad  prairies,  the  only 
drawbacks  being  droughts,  and  also  frosts  in  the  set- 
tlements in  the  higher  close  valleys  of  the  Nertchinsk 
or  Gasimur  Mountains.  The  lower  terrace  is  in  its 
turn  fringed  by  a  border-ridge — tin-  Great  Khingan 
— which  has,  with  reference  to  the  lower  terrace,  the 
same  characters  as  the  Yablonovoi  in  relation  to  the 
upper,  and  separates  Siberia  from  northern  Manchuria. 
This  important  ridge,  as  shown  elsewhere  (vol.  xxii. 
pp.  7,  8),  does  not  run  from  south  to  north,  as  repre- 
sented on  the  old  maps,  but  from  southwest  to  north- 
east ;  it  is  pierced  by  the  Amur  near  Albazin,  and 
joins  the  Okhotsk  ridge,  which  in  its  turn  docs  not 
join  the  Yablonovoi  Mountains.  The  mountains 
drawn  west  and  east  on  older  maps  to  connect  the 
Yablonovoi  with  the  Okhotsk  ridge  have  no  actual 
existence. 

The  riven  belong  to  three  different  nyntems, — the  afflu- 
ent* of  Lake  Baikal,  of  the  Lena,  and  of  the  Amur.  Of 
the  first  the  Selenga  (800  miles  long)  rises  in  the  Hanghai 
Mountains  of  north  western  Mongolia,  one  of  its  great  tribu- 
taries (the  Ebin-gol)  being  an  emissary  of  Lake  Koesogol. 
It  flows  past  Selenghlnsk  and  enters  Lake  Baikal  from  the 
southeast,  forming  a  wide  delta.  The  Tchikol,  the  Khilok. 
and  the  Uda  are  its  chief  tributaries  in  Transbaikalia* 
The  Barguzin  and  the  Upper  Angara  are  two  large  tribu- 
taries of  Lake  Baikal  from  the  northeast  Of  the  tributaries 
of  the  Lena,  the  Vitim  with  its  affluents  (Karunga.  Tsipa, 
Mu.va,  Katar,  Katakan)  flows  on  the  high  plateau  through 
uninhabited  regions,  as  also  does  the  Olekma,  The  tribu- 
taries of  the  Amur,  which  is  formed  by  the  Junction  of  the 
the  Argufl,  are  much  more  Important.  The 
,  which  at  a  quite  recent  epoch  received  the  waters 
i-nor,  and  thus  had  the  Kerulefi  for  its  source, 
is  no  longer  in  communication  with  the  rapidly  drying 
Mongolian  lake,  and  has  its  sources  in  the  Oafl,  which  I  lows 
from  the  Great  Khingan.  It  is  not  navigable,  but  receives 
the  Oaximar  and  several  other  streams  which  water  the 
Nertchinsk  mining  district  The  Shilka  is  formed  by  the 
union  of  the  Onon  and  the  Tchita  rivers,  and  is  navigable 
from  the  town  of  Tchita,  thus  being  an  important  channel 
of  transit  to  the  Amur. 

Lake  Baikal,  with  an  area  of  12,430  square  miles  (nearly 
equal  to  that  of  Switzerland),  extends  in  a  half  crescent 
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;  feet  above  the  sea*  About  the  middle  it  is  divided  into 
two  parts,  the  Great  Lake  and  the  Little  Lake,  by  the 
island  Olkhon  and  the  peninsula  of  Svyatoi  Not,  which 
closely  approach  one  another.   Between  the  two  there  i*  a 

,  submerged  ridge,  which  must  be  considered  as  a  coating*- 
tion  of  the  Barguzin  Alps.  The  wide  delta  of  the  Selenps 
narrows  the  Great  lake  iu  its  middle  part,  and  render*  it 
more  shallow  in  the  east  than  in  the  west — the  greatest 

:  depth  (4186  feet)  having  been  reached  by  Dr.  Godlevski  in 
the  southwest   The  depth  of  the  Little  Lake  doe*  not  ex- 

I  eoed  210  feet  According  to  Tchersky,  the  trough  now  occu- 
pied by  the  base  had  its  origin  in  three  separate  synclinal 
valleys,  which  date  from  the  Azoic  epoch,  and  were  gulii 
of  the  ocean  during  the  Silurian  or  Huronian  period.  They 
coalesced  at  a  much  later  epoch.1  Of  other  lakes,  the 
Gusinoye  and  Lako  Baunt  on  the  Vitim  plateau,  and  Orou 
at  its  base,  are  worthy  of  notice.  Many  lakes  yield  com- 
mon^salt  or  sulphate  of  natron. 

itos,  covered  with  Laurentian  schists.'  8ilurian  and  De- 
vonian marine  deposits  occur  only  on  the  lower  terrace. 
Since  that  time  the  region  has  not  been  under  the  sea.  and 
only  freshwater  Jurassic  deposit*  and  coal-beds  are  met 
with  in  the  depressions.  During  the  Glacial  period  most 
of  the  high  terrace  of  the  plateau  and  its  border  ridget 
were  undoubtedly  covered  with  vast  glaciers.  Volcanic 
rocks  of  more  recent  origin  (Mesozoicr)  are  met  with  in  the 
northwestern  border  ridge  and  on  its  slopes,  as  well  as  on 
the  Vitim  plateau.  During  the  Glacial  period  the  (anna  of 
the  lowest  parts  of  Transbaikalia  was  decidedly  arctic ;  while 
during  the  Lacustrine  or  Post-Glacial  period  it  \ 
with  numberless  lakes,  the  shores  of  which 
by  Neolithic  man.  Only  few  traces  of  these  have  remained, 
and  they  arc  rapidly  drying  up.  Earthquakes  are  very 
frequent  on  the  shores  of  Lake  Baikal,  especially  at  the 
mouth  of  the  Selenga,  extending  as  far  as  Irkutsk.  Bar- 
gusin, and  Selenghinsk ;  in  1862  an  extensive  area  wis 
submerged  by  the  lake.  Numerous  mineral  springs,  tome 
of  them  of  high  repute,  are  spread  all  over  Transbaikalia. 
The  chief  of  them  are  the  hot  alkaline  springs  <  130°  F.I  at 
Turka,  at  the  mouth  of  the  Barguzin,  whither  hundred*  of 
patients  resort  annually,  those  of  Pogromua  on  the  Uda 
(very  similar  to  the  Seltzer  springs),  those  of  Molokova 
near  Tchita,  and  those  of  Darasun  in  the  Nertchinsk  dis- 
trict (very  rich  in  carbonic  acid  and  phosphate  of  iron). 

The  flora  and  fauna  of  Transbaikalia,  owing  to  their 
intermediate  character  between  a  purely  Siberian  flora  and 
fauna  and  those  characteristic  of  the  Mongolian  and  Man- 
churian regions,  have  been  the  subject  of  many  cartful 
investigations  since  the  time  of  Pallas  down  to  those  of 
Turczanim  >tt",  Middondorff,  Schrenck,  Radde.  and  Polyakoff. 
Their  various  characters  iu  different  parts  of  this  extensive 
territory  could  not  be  described  without  entering  too  largely 
into  details.  The  reader  may  consult  the  works  of  the 
authors  just  named  (see  vol.  xxii.  p.  17-18). 

The  climate  is,  as  a  whole,  exceedingly  dry  and  extreme. 
The  winter  is  cold  and  dry ;  snow  is  so  trifling  that  the 
horses  of  the  Bnriats  And  their  food  throughout  the  winter 
on  the  steppes,  and  in  the  very  middle  of  the  winter  wheeled 
vehicles  are  used  all  over  the  west  To  the  east  of  the 
Yablonovoi  ridge  the  Nertchinsk  district  I 
of  the  North  Pacific  monsoon  region,  am 
thickly,  especially  in  the  valleys,  but  the  i 
to  be  hot  and  dry.  On  the  high  plateau,  even  the  I 
is  cold,  owing  to  the  altitude  and  the  humidity  ariaing  from 
the  marshes,  and  the  soil  is  frozen  to  a  great  depth.  In  the 
tikal  the  moderating  influence  of  the 
felt  to  some  extent,  and  there  is  a  cooler 
;  in  "winter  exceedingly  deep  snow  covers  the  fvittp 
and  valleys  of  the  mountains  around  the  lake.4 

The  population  (497,760  in  1882)  is  exceedingly  sparse, 
unless  the  immense  uninhabitable  spaces  of  the  plateau*  be 
left  out  of  account.  Even  on  the  lower  terrace  nearly  the 
whole  of  the  region  on  the  left  bank  of  the  Shilka  is  un- 
suited  for  agriculture,  as  also  are  the  Gasimur  Mountains, 
where  only  a  few  settlers  gain  a  livelihood  in  some  of  the 
▼alleys,  struggling  against  an  unhealthy  climate  and  the 
influence  of  goitre.   The  Russian  population  there  gather! 


to  northeast;  it 
miles  and  a  width  of  from  20  to  S3 
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a  length  of  over  400 
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»  According  to  the  levelling  made  In  1875-76  from  Zverinofn- 
lovsk,  in  Orenburg,  to  Lake  Baikal.  There  la  uncertainty  as  to 
thejahwh^altlU^e^hat  of  2 vejin^orakj^a  feel^aTii*  jffll 

1MB 

•  I.  Tchersky,  "  Results  of  the  Exploration  of  Lake  Baikal."  in 
Mem.  Ruu.  Qtnqr.  Sor..  P*v*.  Georgr.,  vol.  xv.,  1886,  with  a  geo- 
logical map  on  a  scale  of  7  miles  to  an  Inch ;  Fr.  Schmidt'*  report 
In  the  yearly  Report  of  the  Russian  ideographical  Society  tor  1*4 
(both  Russian). 

♦  "  Das  Kl 
,1884. 
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families  are  settled,  at 


the  steppe*  are  occupied  by  Buriata.  A  i 
Uges,  supported  partly  by  agriculture  and  partly  by  hi 
•  trade  with  Mongolia,  are  settled  along  the  8h 
Tchita  and  8ryetensk,  while  farther  down  the 
irs  in  such  a  wild  mountain  region  that  only  a  few 
lances  some  20  miles  apart,  to 
The  same  is  true  with  regard 
>wer  Argufi.  The  valleys  of  the  Uda,  the  lower 
and  especially  the  Tchikoi  and  the  Khiiok  have 
upied  since  the  beginning  of  the  century  by  Ras- 
who  have  received  the  name  of  Semeuktye  on  ac- 
thelr  large  (compound)  families,  and  there  one 
finds,  in  a  condition  of  prosperity  such  as  is  unknown  in 
Ml  proper,  some  of  the  finest  representatives  of  the 
Russian  race.  The  remainder  of  the  steppe  of  the  Uda  is 
occupied  by  Buriata,  while  the  forests  and  marshes  of  the 
pUteau  are  the  hunting  grounds  of  the  nomad  Tungnses. 
Only  the  valley  of  the  Djida  in  the  south  of  the  Khamar- 
dihan  is  settled  in  its  lower  parts. 

The  Russians  of  Transbaikalia  present  a  great  variety  of 
ethnological  types.  Mainly  owing  to  the  difficulties  of 
communication,  many  Great  Russian  Raskolnika  and  Lit- 
tle Russian  settlers  have  preserved  their  ethnographical 
feature*  pure  from  any  admixture ;  while  there  are,  on  the 
other  hand,  villages  in  the  Nertchinak  district,  chiefly  com- 
pf»«d  of  the  earliest  Russian  settlers,  where  a  great  ad- 
mixture of  Tungusian  or  Mongolian  blood  is  observable. 
On  the  upper  Argufi  the  Cossacks  are  in  features,  character, 
Ssnguage,  and  manners  largely  Mongolian.  The  Russians 
•iong  the  Chinese  frontier  constitute  a  separate  roiiko  of  the 
Traoshai kalian  Cossacks.  There  is  great  uncertainty  as  to 
the  numbers  of  the  Buriats ;  they  are  estimated  at  about 
130,000.  The  Tunguses  number  only  a  very  few  thousands. 

Agriculture  is  carried  on  to  a  limited  extent  by  the  Buriata 
ud  in  all  Russian  settlements ;  but  it  prospers  only  in  the 
valleys  of  west  Transbaikalia,  and  partly  in  the  Nertchinsk 
region,  while  in  the  steppes  of  the  Argufi  and  On  on  even 
thr  Russians  resort  chiefly  to  cattle-breeding  and  trade,  or 
to  hunting.  On  the  whole,  corn  has  to  be  imported  ;  sum- 
mer wheat  and  summer  rye,  oats,  and  barley  are  the  chief 
rrops  in  the  east,  winter  rye  not  being  sown  in  consequence 
'■!  the  want  of  snow.  Cattle-rearing  is  extensively  carried 
on.  especially  by  the  Buriats,  but  their  herds  and  flocks, 
which  wander  freely  over  the  steppes  throughout  the  winter, 
»rv  often  destroyed  in  great  numbers  by  the  snow-storms  of 
'pring.  Hunting  is  an  important  occupation,  even  with 
th*  Russians,  many  of  whom  leave  their  homes  in  October 
totpendsix  weeks  in  the  taiga  (forest-region).  The  fisheries 
of  lake  Baikal  and  the  lower  parte  of  its  affluents  are 
important.  Enormous  quantities  of  Salmo  omul  are  token 
«*«ry  year ;  and,  although  the  caring  is  most  primitive,  the 
innual  yield  is  valued  at  £20,000  [$97,200].  The  Salmo 
tSpnaUu*,  S.  oxyrhynehut,  and  8.  Jluviatili*  are  also  taken 
largely. 

The  possibilities  of  discoveries  of  gold  are  absorbing  all 
the  industrial  forces  of  Transba  i  kali  a.  Gold-diggiugs  occur 
chiefly  in  the  basins  of  the  Shilka  and  the  upper  Vitim. 
also  on  the  Tchikoi  and  the  Khiiok.  No  less  than  25,400 
">  »  extracted  annually  by  private  enterprise,  and  about 
3300  lb  by  the  crown,  at  the  Kara  gold-diggings,  where 
oarly  1400  convicts  are  employed.  The  silver  mining 
formerly  carried  on  at  several  crown  works  is  now  on  the 
<J«rea»9  (see  Nertchinsk)  ;  the  quantity  extracted  in  1884 
*»•  only  241  lb.  Every  kind  of  manufactured  ware  has  to 
1*  imported  from  Russia  ;  and  even  petty 
unknown  in  the  villages. 

The  trade  of  the  province  is  chiefly  r 
of  Kiakhta.   The  Cossack*  on  the  fron 
trade  in  brick-tea,  cattle,  and  hides  with  Mongolia.  The 
*X£.rt  of  furs  is  of  considerable  value. 

The  communications  of  Transbaikalia  are  limited  to  the 
mst  Amur  highway,  which  fringes  the  south  coast  of  Lake 
Bwksl  and  passes  through  Verkhneudinsk,  Tchita,  and 
•Vrtehinsk  to  8ryetensk,  whence  steamers  ply  down  to  the 
m«nth  of  the  Amur;  in  winter,  further  communication 
»Jth  the  Amur  beyond  Sryetensk  is  maintained  on  sledges 
onthe  ice  of  the  Shilka,  but  in  the  autumn  and  spring  a 
horseback  journey  as  far  as  Kumara  is  the  only  possible 
method  of  reaching  the  middle  Amur.  Steamer  communi- 
cstion  is  also  maintained  for  six  or  seven  months  across 
Uke  Baikal,  from  Posolskoye,  at  the  mouth  of  the  Selenga, 
«'  ustveniebnayn,  40  miles  from  Irkutsk.  A  highway 
r »nnects  Verkhneudinsk  with  Selenghinsk  and  Kiakhta, 
*nu  communication  on  the  steppes  of  the  Argufi  and  the 
well  as  up  the  Barguiin  is  easy.  The  rest  of  Trans- 
•l't»li»  can  be  visited  only  on  horseback. 
Transbaikalia  is  divided  into  five  districts,  the  chief 
•was  of  whkh  (with  populations  in  1880)  are  Tchita, 
I  of  the  province  (12,600  inhabitants),  Bargusin  (800), 
"  (4070),  Selenghinsk  (1160),  and  Verkhneudinsk 
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(4150).  Kiakhta  has  4290  inhabitants,  and  Sryetensk,  be- 
ing at  the  head  of  the  navigation,  is  a  rising  town.  ^ 

TRANSCASPIAN  REGION  (Zakaspiytkaya  Ob- 
hut),  an  extensive  territory  to  the  east  of 
the  Caspian,  annexed  by  Russia  within  jrtjSj; 
the  last  fafteen  years,  is  bounded  on  the  S.  xxvi. 
by  the  highlands  of  Khorasan  and  Afghan- 
istan, on  the  N.  by  Uralsk  (from  which  it  is  divided 
by  a  line  drawn  from  the  Mortvyi  Kuttuk  Bay  of  the 
Caspian  to  the  south  extremity  of  Lake  Aral),  on  the 
N.K.  by  Khiva  and  Bokhara,  and  on  the  S.h.  (where 
it  penetrates  towards  Herat  on  the  Blopes  of  the 
Paropami8U9,  and  includes  the  Badhyz  plateau)  by 
Afghan  Turkestan.  So  defined,  it  has  an  area  of 
220, (XX)  square  miles. 

Although  nine-tenths  of  this  territory  consists  of 
uninhabitable  desert  an  interest  attaches  to  it  on  ac- 
count of  the  great  physical  changes  it  has  undergone 
'  daring  the  Post-Gfacial  period.  Since  Pallas  visited 
'  its  borders,  and  still  more  since  Humboldt  discussed 
its  history,  it  has  never  ceased  to  attract  the  attention 
of  geographers.  In  fact,  some  of  the  most  interesting 
problems  of  geography,  such  as  those  relating  to  the 
1  changes  in  the  course  of  the  Jaxarte*  and  the  Ox  us, 
the  bifurcation  and  the  oscillation  of  a  great  river,  and 
the  supposed  periodical  disappearance  of  Lake  Aral, 
are  connected  with  the  Transcaspian  deserts  ;  and  it  is 
here  that  we  must  look  for  a  clue  to  the  great  physical 
changes  which  transformed  the  Mediterranean  of 
Western  Asia— the  Aral-Caspian  and  Pontic  basin— 
into  a  series  of  separate  seas,  and  desiccated  them. 

fiowerfully  influencing  the  distribution  of  floras  and 
annas,  and  compelling  the  inhabitants  of  Western 
and  Central  Asia  to  enter  upon  their  great  migrations. 
But  down  to  a  very  recent  date  the  dry  ana  barren 
deserts,  peopled  only  by  wandering  Turcoman  bands, 
remained  almost  a  terra  incognita,  and  only  now  are 
we  beginning  to  make  the  very  first  steps  towards  their 
really  scientific  exploration. 

A  mountain  chain,  in  length  comparable  to  the  Alps, 
separates  the  deserts  of  the  Transcaspian  from  the  high- 
lands of  Khorasan.  It  runs  from  northwest  to  southeast, 
and  appears  as  a  continuation  of  the  Caucasus.  It  begins 
in  the  Krasnodovsk  peninsula  of  the  Caspian,  under  the 
names  of  Kuryanin-kara  and  Oreat  Balkans,  whose  masses 
of  granite  and  other  crystalline  rock  reach  a  height  of  more 
than  5000  feet.  Farther  to  the  southeast  these  are  continued 
in  the  much  lower  Little  Balkans  and  Kyuren-dagh  (2000 
feet),  the  Kopepet-dagh,  Kosty-dagh,  Astlma,  and  Zaryn- 
kul, — the  name  of  Kopepet-dagh  or  Kopet-dagh  being  often 
now  used  to  designate  the  whole  chain  which  rises  steep 
and  wild  above  the  flat  deserts  from  the  Caspian  to  the 
river  Murghab,— a  stretch  of  600  miles.  In  structure  it  is 
homologous  with  the  Caucasus  chain ;  it  appears  as  an  outer 
wall  of  the  Khorasan  plateau,  and  is  separated  from  it  by 
a  broad  valley,  which,  like  the  Rion  and  Kura  valley  of 
Transcaucasia,  is  watered  by  two  rivers  flowiug  in  opposite 
directions,— the  Atrck,  which  flows  northwest  into  the 
Caspian,  and  the  Keshefrud,  which  flows  to  the  southeast, 
and  is  a  tributary  of  the  Murghab.  On  the  other  side  of 
this  valley  the  Allah-dagh  and  the  Binalund  border-ridges 
(9000  to  11,000  feet)  fringe  the  edge  of  the  Khorasan  pla- 
teau. At  its  southeastern  extremity  this  outer  wall  loses 
its  regularity  where  it  meets  with  the  spurs  of  the  Hindu- 
kush.  Descending  towards  the  steppe  with  steep  stony 
slopes,  it  rises  to  heights  of  6000  and  9000  feet  to  the  east 
of  Klxil-arvat,  while  the  passes  which  lead  from  the  Turco- 
man deserts  to  the  valleys  of  Khorasan  are  seldom  as  low 
as  3500,  usually  rising  to  5000,  6000,  and  even  8500  feet,  and 
in  moat  cases  being  very  difficult  This  wall  is  pierced  by 
but  one  wide  opening,  that  between  the  Oreat  and  Little 
Balkans,  through  which  the  sea  which  once  covered  the 
steppe  maintained  connection  with  the  Caspian. 

While  the  Allah-dagh  and  Binalund  border-ridges  are 
chiefly  composed  of  crystalline  rocks  and  metamorphio 
slates  covered  with  Devonian  deposits,  a  series  of  more  re- 
cent formations — Upper  and  Lower  Cretaceous,  and  Mio- 
cene— are  shown  in  the  oater  wall  of  the  Kopet-dagh. 
Here  again  we  find  that  the  mountains  of  Asia  which 
stretch  towards  the  northwest  continued  to  be  uplifted  at  a 
geologically  recent  epoch.  Quaternary  deposits  have  an 
extensive  development  on  its  slopes,  and  its  hillfoote  are 
.  bordered  by  a  girdle  of  loess. 
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The  loess  terrace,  c«IM  "  Atok  "  ("mountain  base":,  is 
lint  narrow,  ranging  in  width  from  10  to  20  mile*  ;  still  ita 
chain  of  settlements  have  rendered  it  possible  to  lay  down 
a  railway  which  now  connects  the  Caspian  with  Barak  b*. 
It  ia  very  fertile,  bat  could  produce  nothing  without  irri- 
gation, and  the  streams  flowing  from  the.  Kopet-dagh  are 
few  and  meagre-  The  winds  which  reach  the  northern 
slope  of  the  mountains  have  been  deprived  of  all  their 
moisture  In  crossing  the  Kara-kum — the  Black  Sends  of 
the  Turcoman  desert ;  and  even  such  rain  as  falls  on  the 
Kopet-dagh  (101  inches  at  Kizil-arvat)  too  often  reaches  the 
soil  in  the  shape  of  showers  which  do  not  saturate  it,  so 
that  the  average  relative  humidity  is  but  56  and  the  aver- 
age nebulosity  only  3.9,  as  against  62  and  4.1  at  even  so  dry 
a  place  as  Krasnovodsk.  Still,  at  those  places  where  the 
mountain  streams  are  closer  to  one  another,  as  at  Qeok-tepe, 
Askabad,  Lutfabad,  and  Kahka,  the  villages  are  more  popu- 
lous, and  the  houses  are  surrounded  by  gardens,  every 
square  yard  and  every  tree  of  which  is  fed  by  irriga- 
tion. 

Beyond  this  narrow  strip  of  irrigated  land  begins  the 
desert, — the  Kara-knm, — which  extends  from  the  moun- 
tains of  Khoraaan  to  Lake  Aral  and  the  Ust-Urt,  and  from 
the  Caspian  to  the  Amu,  interrupted  only  by  the  oases  of 
Merv  and  Tejefl.  It  appears,  however,  that  the  terrible 
shifting  sands  blowu  into  barkhant,  or  elongated  hills,  some- 
times SO  and  60  feet  in  height,  are  grouped  chiefly  in  the 
west,  where  the  country  has  more  recently  emerged  from 
the  sea.  Farther  to  the  east  the  barkhant  are  more  stable, 
their  slopes  being  covered  with  bushes  (for  the  most  part 
the  caravans  sometimes  follow  their  crests,  and 
shifting  sands  occupy  restricted  spaces.  Large  areas 
idst  the  sands  are  occupied  by  takyrt,  or  flat 
covered  with  clay  which  is  hard  as  a  rule,  but 
almost  impassable  after  heavy  rains.  In  tbeae  :' 
Turcomans  dig  ditches,  draining  into  a  kind  of 
tho  kak— where  the  water  of  the  spring  rains  keeps  for  a 
few  months.  Wells  are  sunk  also  along  the  routes  of  the 
caravans,  and  water  ia  found  in  them  at  depths  of  10  to  60 
or  occasionally  100  feet  and  more.  All  is  not  desert  in  the 
Btrict  sense ;  in  spring  there  is  for  the  most  part  a  covering 
of  grass,  which  allows  of  journeys  across  the  desert.  There 
are  footpaths  in  several  directions,  especially  from  the  irri- 
gated and  cultivated  Atok  towards  Khiva. 

The  vegetation  of  the  Kara-kum  cannot  be  described  as 
poor;  the  typical  representative  of  the  sand  deserts  of  Asia, 
the  sakssul  (Anabatit  Ammodendron),  has  been  almost  de- 
stroyed within  the  last  hundred  years,  and  never  appears 
in  forests,  but  the  borders  of  tho  spaces  covered  with  salted 
clay  are  brightened  by  forests  of  tamarisk,  which  are  in- 
habited by  great  numbers  of  the  desert  warbler  (Atraphor- 
ii it  aralentit) — a  typical  inhabitant  of  the  sands, — sparrows, 
and  ground-choughs  {Podocet);  the  Houbara  maequennii, 
<lray,  though  not  frequent,  is  characteristic  of  the  region. 
Hares  and  foxes,  jackals  and  wolves,  marmots,  moles, 
hedgehogs,  and  one  species  of  marten  live  in  the  steppe, 
especially  in  spring.  As  a  whole,  the  fauna  is  richer  than 
might  be  supposed,  while  in  the  Atok  it  contains  represent- 
atives of  all  the  species  known  in  Turkestan,  mixed  with 
Persian  and  Himalayan  species.1 

The  Vtboi. — A  feature  distinctive  of  the  Turcoman  desert 
is  seen  in  the  very  numerous  tkort,  or  elongated  depressions, 
the  lower  portions  of  which  are  occupied  mostly  with  sand 
impregnated  with  brackish  water.  They  are  obviously  the 
remains  of  brackish  lakes,  and,  like  the  lakes  of  the  Kirg- 
hiz steppes,  they  often  follow  one  another  in  close  succession, 
thus  closely  resembling  river-beds.  As  tho  direction  of 
these  thort  is  generally  from  the  higher  terraces  watered  by 
the  Amu-Daria  towards  the  lowlands  of  the  Caspian,  they 
were  usually  regarded  as  old  beds  of  the  Amu-Daria,  and 
were  held  to  support  the  idea  of  its  once  having  flowed 
across  tho  Turcoman  desert  towards  what  is  now  the  Caspian 
Sea.  A  few  years  ago  it  seemed  almost  settled,  not  only 
that  that  river  (see  Oxub)  flowed  into  the  Caspian  during 
historical  times,  but  that,  after  having  ceased  to  do  so  In 
the  7th  century,  Its  waters  were  again  diverted  to  the 


Caspian  about  1221.  A  succession  of  elongated  depressions, 
having  a  faint  resemblance  to  old  river-beds,  was  traced 
from  Urgenj  to  the  gap  between  the  Great  and  the  Little 


Uzboi,  or  old  bed  of 
the  Oxus.»  The  idea  of  again  diverting  the  Amu  into 
the  Caspian  was  thus  set  afloat,  and  expeditions  were  sent 
out  for  explorations  with  this  view.  The  result  of  these 
investigations  by  Russian  engineers,  especially  HedroiU, 

1  Bee  N.  Zarudnyl,  "  Lea  Olseaux  de  la  Contrce  Transcas- 
ptenm*  in  BhU.  Soe.  Not  Mote.,  IMS. 

1  It  Is  to  bo  observed  that  on  the  original  Russian  map  of  the 
Transcaspian,  drawn  immediately  after  the  survey  of  the  Uzboi 
had  been  completed,  the  1'riioi  has  not  the  continuity  which  Is 
given  to  It  on  »i)b*eo,uent  maps. 


Konshin,  Muahketofl*,  Leaser,  and  Svintsoff*  waa,  however, 
to  show  that  the  Uzboi  is  no  river-bed  at  all,  and  that  oo 
river  has  ever  discharged  its  waters  in  that  direction.  The 
existence  of  an  extensive  lacustrine  depression,  where  the 
small  Hary-kamysh  lakes  are  now  the  only  remains  of  a 
wide  baain,  waa  proved,  and  it  became  evident  that  this 
depression,  having  a  length  of  more  than  130  miles,  a  width 
of  70  miles,  and  a  depth  of  280  feet  below  the  present  level 
of  Lake  Aral,  would  nave  to  be  filled  by  the  Amn,  before  iu 
waters  could  advance  farther  to  the  southwest.  The  sill  of 
this  basin  being  only  2H  feet  below  the  present  level  of  Lake 
Aral,  this  latter  could  uot  be  made  to  disappear,  nor  even 
be  notably  reduced  in  size  by  the  Amu  flowing  from  Urzrnj 
to  the  southwest.  A  more  careful  exploration  of  the  Uzboi 
has  shown  moreover  that,  while  the  deposits  in  the  Sary- 
kamysh  depression,  and  the  Aral  shells  they  contain,  bear 
unmistakable  testimony  as  to  the  fact  of  the  basin  having 
once  been  fed  by  the  Amu-Daria,  no  such  traces  are  found 
along  the  Uzboi  below  the  Sary-kamysh  depression  f  on 
the  contrary,  shells  of  mollusks  still  inhabiting  the  Caspian 
are  found  in  numbers  all  along  it,  and  the  supposed  old  bed 
has  all  the  characters  of  a  series  of  lakes  which  continued 
to  subsist  at  the  hillfoots  of  the  Ust-Urt  plateau,  while  the 
Caspian  waa  slowly  receding  westwards  during  the  Past- 
Pliocene  period.  On  rare  occasions  only  did  the  waters  of 
the  Sary-kamysh.  when  raised  by  inundationa  above  the 
sill  just  mentioned,  send  their  surplus  into  the  Uzboi.  It 
appears  most  probable  that  in  the  16th  century  the  Sary- 
kamysh  was  confounded  with  a  gulf  of  the  Caspian  *  and 
this  gives  much  plausibility  to  Konsbin's  supposition  that 
the  changes  in  the  lower  course  of  the  Amu  (which  no  geol- 
ogist would  venture  to  ascribe  to  man,  if  they  were  to  mean 
the  alternative  discharge  of  the  Amu  into  the  Caspian  and 
Lake  Aral)  merely  meant  that  by  means  of  appropriate 
dams  the  Amu  was  made  to  flow,  in  the  13th,  14th.  15th. 
and  16th  centuries,  alternately  into  Lake  Aral  and  Into  the 
Sary-kamysh. 

As  for  the  ancient  texts  with  regard  to  the  Jaxartea  and 
Ox  as,  it  becomes  more  and  more  probable  that  their  inter- 
pretation, if  possible  at  all,  is  only  so  when  it  is  admitted 
that,  aince  the  epoch  to  which  these  relate,  the  outline*  of 
the  Caspian  Sea  and  Lake  Aral  have  undergone  notable 
changes,  commensurate  with  those  which  are  supposed  to 
have  occurred  in  the  courses  of  the  Centra]  Asian  riven. 
The  desiccation  of  the  Aral  -Caspian  basin  proceeded  wits 
such  rapidity  that  the  shores  of  the  Caspian  could  not  pos- 
sibly maintain  for  some  twenty  centuries  the  outlines  which 
they  have  at  present.  When  studied  in  detail,  the  genera: 
configuration  of  the  Transcaspian  region  leaves  no  doott 
that  both  the  Jaxartea  and  the  Ox  us,  with  ita  former  tribu- 
taries, the  Murghab  and  the  Tejefl,  once  flowed  toward*  thr 
west ;  but  the  Caspian  of  that  time  was  not  the  sea  of  oar 
days ;  its  gulfs  penetrated  the  Turcoman  steppe,  and  wasW. 
the  base  of  the  Ust-Urt  plateau,  as  is  shown  by  the  deposit) 
of  its  shells  described  by  the  Russian  engineers. 

Kelif-Utboi. — There  ia  also  no  doubt  that,  instead  of  flow- 
ing northwestward  of  Kelif,  the  Amu  once  flowed  to  join 
the  Murghab  and  Tejefl;  the  succession  of  depressioni 
described  by  the  Russian  engineers  as  the  Kelif- Uzboi* 
supports  this  hypothesis,  which  a  geographer  cannot  aToid 
making  when  studying  a  map  of  the  Transcaspian  region  , 
but  the  date  at  which  the  Ox  us  followed  snch  a  course,  and 
the  extension  which  the  Caspian  baain  then  bad  towards  the 

•  Their  original  papers  are  printed  In  the  Iivatia  of  the  RtiwU:. 
Ueogr.  Soc.,  lSKt  to  1887.  as  also  in  the  Journal  of  the  Russian  Min- 
istry of  Roads  and  Communications. 

«  According  to  A.  E  Hedrottz  and  A.M.  Konshin  theoldTono- 
Daria  bed  of  the  Amu  contains  shells  of  mollusks  now  living  in 
the  Amu  (Vyrenn  flnminalit.  I»rit*ma  yriym<irpha.  and  AnndeUt 
The  Sary-kamysh  basin  Is  characterized  by  deposits  containing 
SnitHMiUuTata,Drrimmapidymorpha.mnA  Lymntrut,  chararteri*i« 
of  this  basin.  Below  the  Hary-kamysh  there  are  no  more  df  po*Jt< 
i  containing  shells  characteristic  for  the  Amu  ;  Jnodont* are  found 
quite  occasionally  on  the  surface,  not  in  beds.  In  company  with 
tne  Caspian  Oariium  (Didacna)  tripmoidet,  var.  erattum,  Oardtam 
pimmidatum,  Dreittrnapolymorpha,  I),  rottriformit,  Hydrabia  eatfta. 
Xeritina  tOurata.  and  Drrittena  brardii ;  the  red  clay*  with  these 
fossils  extend  for  130  mile*  to  the  east  of  the  Caspian  (/swaSs  of 
Runs.  (ieog.  Sdc  ,  1883  and  18861. 

•  As  by  Jenklnson,  who  mentions  a  sweet-water  gulf  of  the 
Caspian  within  six  days-  march  from  Khwarezm,  by  which  gulf 
he  could  mean  nothing  but  the  Sary-kamysh  depression. 

•  In  connection  with  this  southern  "old  bed."  it  1*  worthy  of 
notice  that  the  Ersari -Turcomans  call  it  I'nghyuz  or  Onguz  ('  dry 
old  bed "),  and  there  can  be  no  doubt  that  when  the  R>'l>b  -: 
Tchertezh  of  the  16th  century  (speaking  from  anterior  informs 
tlon)  mention*  a  river.  Ughyu*  or  Ugu*.  flowing  to  the  west  from 
the  Amu  towards  the  Caspian,  it  is  merely  describing  a*  a  river 
what  iu  very  name  shows  to  have  been  a  dry  bed.  onty'<;pr«»f  • 
to  have  been  once  occupied  by  a  river.  The  similarity  of  UV 
names  Ongus  and  Ugus  with  the  Ogus  and  Ochus  Is  *o  itrikic* 
that  one  is  inclined  to  see  in  the  Ogus  or  Ochus  nothing  bot  the 
mention  of  n  drv  otd  bed.  Compare  Petrusevltrh,  "  The  South 
East  Shores  of  the  Caspian  "  in  Xapitki  of  the  Caucasian  Oeogr. 
Soc..  vol.  xi.,  1**). 
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east,  remain  unsettled.  Mach,  however,  hu  still  to  be  done 
•»  fore  we  can  fully  reconstruct  the  geological  history  of  that 
region  since  the  Pliocene  epoch,  or  show  how  far  the  data  of 
Pliny,  Strabo,  and  Ptolemy  were  descriptions  of  actual  facts.1 
imputation. — With  the  exception  of  some  35,000  Kirghiz 
encamped  with  their  herds  on  the  Ust-Urt  plateau  (a  swell- 
ing some  GOO  to  1000  feet  in  height  and  nearly  92,000  square 
miles  in  extent,  which,  owing  to  its  dryness  and  cold  winter, 
ran  be  inhabited  only  by  nomad  cattle-breeders)  and  a  few 
Persians  in  the  Lutfabad  and  Shllghyan  villages  of  the 
Atok,  the  whole  of  the  population  of  the  Transcaspian  re- 
Kion  consists  of  Turcomans.  Until  a  very  recent  date  their 
chief  occupation  was  cattle- rearing  and  robbery.  Even 
those  Turcomans  who  had  settled  abodes  on  the  oases  of 
the  Atok,  Tejcn,  and  Merv  were  in  the  habit  of  encamping 
daring  spring  in  the  steppes,  and  there  practicing  robbery. 
Robber  bands  were  easily  formed,  and  on  their  powerful 
bones  they  extended  their  excursious  to  distances  of  200 
ind  300  miles  from  their  abodes.  They  infested  the  Astra- 
had  province ;  and  the  villages  of  the  khanates  of  Afghan 
Turkestan,  from  Balkh  to  Meshbed,  were  periodically  de- 
vastated by  them.  The  aspect  of  the  steppe  has,  however, 
irreatly  changed  since  the  Russian  advance,  the  fall  of  the 
Turcoman  stronghold  of  Geok-tepc,  and  the  massacres  which 
••□sued ;  the  Persians  are  already  beginning  to  avenge  them- 
wives  on  the  inhabitants  of  the  Atok  by  disputing  with 
them  the  supplies  of  water  coming  from  the  Kopet-dagh. 

The  chief  oasis  of  the  Turcoman  desert  is  the  Atok,  which 
extends  along  the  base  of  the  Kopet-dagh,  and  is  now  tra- 
versed by  the  Transcaspian  railway.  The  Akhal  and  the 
Vrakadj  oases,  collectively  called  Atok,  now  have  a  popula- 
tion of  about  42,000  Tekke-Turcomana,  who  have  recently 
"  there,  and  live  for  the  most  part  in  miserable  clay 
in  felt  tents  ( kibitkat).  They  raise  wheat,  barley,  and 
the  Persians  have  excellent  gardens.  Some 
ae  culture  of  the  silk-worm  is  be- 
The  chief  settlements  are  Askabad, 
and  Oeok-tepe. 

of  Hbbv  tq.r.  i  is  inhabited  by  Akhal-tekkes 
160,000),  mostly  poor.    In  Jauuary,  1887,  they  sub- 
mitted to  Russia. 

The  oasis  of  Tejefi  has  recently  sprung  up  where  the  river 
Tejen  (Heri-rud)  terminates  in  the  desert.  Formerly  it  was 
only  temporarily  visited  by  the  Tekkes  who  came  to  cultl- 
rUe  the  fields  in  summer.  In  1883  it  was  estimated  to  have 
7500  inhabitants. 

S>nt*we*f  Turcoman™. — The  region  between  the  Heri-rud 
*ad  the  Murghab,  as  they  issue  from  the  highlands,  de- 
scribed in  English  maps  under  the  name  of  Badhyz,  and 
by  the  Russians  as  Southwest  Turcomania,  has  of  late 
lUraeted  a  good  deal  of  attention  since  the  Russian  occupa- 
tion of  Sarakbs  on  the  Tejefi  (see  Afghanistan  and  Persia) 
sad  Penjdeh  on  the  Murghab.  It  has  the  characters  of  a 
plateau  reaching  about  2000  feet  above  the  sea,  with  hills  500 
sod  600  feet  high  covered  with  sand,  the  spaces  between 
'*<i>k  tiled  with  loess.  The  Borkhut  Mountains  which 
connect  the  Kopet-dagh  with  the  Sefid-kuh,  reach  3000  to 
W0  feet,  and  are  crossed  in  a  gorge  by  the  Heri-rud. 
Thickets  of  poplar  and  willow  follow  the  courses  of  both 
the  Murghab  and  Heri-rud,  and  the  trees  reach  a  consider- 
*ble*ise.  Pistachio  and  mulberry  trees  grow  in  isolated 
proem  on  the  hills ;  but  there  are  few  places  available  for 
culture,  and  the  Saryks  (some  60,000  in  number)  congregate 
in  only  two  oases  at  Yot-otan  and  Penjdeh.  Cattle-breeding 
>*  their  chief  occupation,  and  enables  them  to  live  in  a  cer- 
tain degree  of  affluence.  Brigandage,  formerly  s  notable 
wore*  of  income,  is  now  being  suppressed.  The  Sarakhs 
<aiu  is  now  occupied  by  the  Salors,  hereditary  enemies  of 
tbe  Tekkes,  who  number  about  9000  tents  at  Old  Sarukhs, 
sod  1700  more  on  the  Murghab,  at  Tchardjui,  at  Maimene, 
ud  close  to  Herat. 

Great  modifications  in  the  life  of  the  steppe  have  of  course 
been  brought  about  by  the  Russian  conquest,  which  was 
followed  with  great  rapidity  by  the  construction  of  a  rail- 
*»j  from  Mikhailovsk  on  the  Caspian  to  Kizll-arvat  and 
Ssrskhs,  and  thence  to  Merv  and  northeastward  toTchardJui 
on  the  Amu,  from  which  point  it  is  now  being  continued 
"rat  Bokhara  towards  Samarkand.  Attempts  at  growing 
rntton  and  tea  are  being  made,  and  land  has  been  rented  at 
■m  for  cotton  plantations.  Cotton  is  to  be  pressed  by 
"earn  at  Bokhara  and  Tchardjui,  to  be  sent  to  Russia  by  the 
Trsittcaspum  railway.* 

l  ftneh  an  Intermingling  of  modern  data  with  older  traditions 
»  not  unknown  to  geographers.  A  striking  Instance  of  it  Is  given 
jj>  the  «uppo»ed  connection  of  Lake  Aral  with  the  Arctic  Ocean 
j1;1  ring  historical  times;  physical  changes  are  proceeding  so  rap- 
JJ2 iB  Arts  that  we  find  traces  of  like  survivals  of  traditions 
•»■» m  thU  sge  of  accurate  surveys. 

ulS  Ru«i»n  aea  shows  so  rapid  a  growth  of  navigation  as  the 
°»«Pl*a  Sea  during  the  last  fifteen  years.  In  1884  no  less  than 
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Caspian  Littoral. — The  Caspian  littoral  is  divided  into 
two  districts,  Krasnovodsk  and  Manghisbtak.  The  for- 
mer has  about  15,500  settled  inhabitants  and  3056  Turcoman 
kibitkas  (partly  shifted  in  summer  to  Persian  territory). 
The  chief  settlements  of  the  district  are  Krasnovodsk  on 
the  Krasnovodsk  Gulf;  Mikhailovsk,  the  terminus  of  the 
Transcaspian  railway,  in  regular  communication  by  steamer 
with  Baku ;  and  Tchikishlyar,  close  to  the  mouth  of  the 
A  trek .  The  Manghisbtak  district,  which  includes  the  Ust- 
Urt  plateau,  has  a  population  of  about  34,500  Kirghiz.  Its 
chief  settlement  is  Alexandrovsk. 

The  total  population  of  the  Transcaspian  region  was  esti- 
mated in  1883— that  is.  before  the  annexations  in  South- 
west Turcomania— at  from  214,000  to  260,000  Inhabitants. 

(P.  A.  K.) 

TRANSCAUCASIA,  the  name  given  to  that  por- 
tion of  the  Russian  empire  (in  Caucasus, 
Armenia,  and  Aria  Minor)  which  lies  to  pute," 
the  south  of  the  main  Caucasus  ridge.    It  in! 
comprises  the  governments  of  Kutais  (in- 
clusive of  the  province  of  Bat  urn } .  Tiflis,  Elisabethpol, 
En  vim,  and  Kara,  with  parts  of  Daghestan  and  meet 
of  Baku,  and  the  separate  military  districts  of  Tcher- 
nomorsk  and  Zakataty.    Sometimes  Transcaucasia  is 
identified  with  Southern  Caucasus,  and  then  it  is 
intended  to  include  the  whole  of  Daghestan.   So  de- 
fined, it  would  have  an  area  of  95,930  square  miles, 
and  a  population  of  4,173,380. 

Three  regions  must  be  distinguished:  (1)  the  nar- 
row strip  of  land  between  the  main  Caucasus  ridge 
and  the  Black  Sea  (Tchzrnomorsk  district,  q.v.)\ 

(2)  the  broad  valley,  watered  by  the  Rion  in  the  west 
and  the  Kura  in  the  east,  which  separates  the  main 
Caucasus  ridge  from  the  region  next  to  be  mentioned  ; 

(3)  the  highlands,  mountains,  and  plateaus  of  Lasis- 
tarr  Kara,  and  Armenia. 

The  valley  referred  to,  which  crosses  the  isthmus 
from  the  Black  Sea  to  the  Caspian,  consists  of  two 
widely  different  sections, — the  drainage-area  of  the 
Rion,  which  is  Mediterranean  in  its  physical  character- 
istics, and  the  valley  of  tbe  Kura  and  Araxes,  which 
slopes  to  the  Caspian,  and  in  its  lower  parts  becomes 
purely  cis-Caspian.  The  Mesques  or  Meshik  Moun- 
tains (3000-5000  feet),  a  ridge  running  southwest  to 
northeast,  and  probably  a  continuation  of  the  Black 
Sea  coast  ridge  (Tchorokh  Mountains),  separate  the 
two.  The  drainage-area  of  the  Rion,  which  corre- 
sponds approximately  to  the  government  of  Kutais, 
includes  the  former  provinces  of  Imeritia,  Mingrelia, 
Gruria,  and  Swanetia  on  the  upper  Ingur  and  Tsnenis- 
tshali.  With  the  exception  of  the  valley  of  the  Rion 
(some  25  miles  broad),  and  the  sandy  and  marshy  lit- 
toral, it  is  wholly  occupied  by  spurs  of  the  main  Cau- 
casus ridge,  the  Meshik,  and  the  Wakhan  Mountains; 
the  last-named  rise  to  10,000  and  11,000  feet  above  the 
sea  in  their  highest  summits,  and  are  intersected  by 
deep  and  fertile  valleys.  The  region  iB  characterized 
bv  a  heavy  rainfall  and  a  moist  maritime  climate. 
The  vegetation,  which  is  luxuriant,  is  of  a  circum-Med- 
iterranean  character:  fine  forests  of  deciduous  trees 
clothe  the  mountain  slopes,  and  the  highland  villages 
nestle  amid  thickets  of  azalea,  almond,  and  rhododen 
dron.  Maize,  the  mulberry,  the  vine,  and  a  great 
variety  of  fruit  trees  are  cultivated.  Mingrelia  and 
Imeritia  are  the  real  gardens  of  Caucasus;  but  the 
high  valleys  tributary  to  the  Ingur,  inhabited  by 
Swanians,  are  wild  and  difficult  of  access;  in  some  of 
them,  which  are  narrow  and  marshy,  fevers  and  scurvy 
prevail.  The  Rion  is  not  navigable,  and  of  ite  tribu- 
taries only  the  Tshenistshali  and  the  Kvirila  are 
worthy  of  metition.  Several  lakes  (such  as  the  Paleoa- 
tora,  surrounded  by  marshes  at  the  mouth  of  the 
Rion)  occur  in  the  coast  region.  The  population  con- 
sists of  Imeritians,  Mingrelians,  Ourians,  and  Swanians, 
all  belonging  to  the  Kartvelian  branch  of  Caucasians 
(see  vol  x.  p.  389),  with  a  few  Ossetians,  Jews,  Arme- 
nians, and  Tartars.    Russians  are  not  numerous. 

19V>  steamers  (611.000  tons),  engaged  In  foreign  trade,  entered  the 
Russian  ports  of  tbe  Caspian,  as  against  409  (118,000  tons)  In  1816. 
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The  p«H  of  Buram,  by  which  the  Transcaucasian  railway 
now  crosses  the  Mesqnes  Mountains,  leads  from  the  valley 
of  the  Bion  to  that  of  the  Kara.  Span  from  the  Caucasus 
and  the  Anticaucasus  fill  up  the  broad  longitudinal  depres- 
sion between  these,  so  that  above  Tiflia  the  bottom  of  the 
valley  is  but  a  narrow  atrip.  But  below  that  city  it  sud- 
denly widens,  and  stretches  for  nearly  350  miles  eastward 
towards  the  Caspian  with  a  steadily  increasing  breadth, 
nntil  it  becomes  nearly  100  miles  wide  in  the  steppe  of 
Mugafi  on  the  Caspian  littoral.  The  snow-clad  peaks  of 
the  main  Caucasus,  descending  by  short  steep  slopes,  fringe 
the  valley  on  the  northeast ;  while  a  huge  wall,  much 
lower,  and  having  the  characters  of  a  border-ridge  of  the 
Armenian  plateau,  bounds  the  valley  on  the  southwest.1 
The  floor  or  the  valley  gently  slopes  from  1200  feet  at  Tiflis 
to  500  feet  in  its  middle,  and  to  85  feet  below  the  level  of 
the  ocean  on  the  Caspian  shore;  but  a  plateau  ranging 
from  2000  to  3000  feet  in  height,  very  fertile  along  the 
Ataz&fi,  a  left-hand  tributary  of  the  Kura,  stretches  along 
the  southern  hillfoots  of  the  main  ridge.  In  its  lower 
i  the  Kura  Is  joined  by  the  A  razes,  a  river  nearly  as 
itself,  which  brings  to  it  the  waters  of  the  Arme- 


000) ;  the  majority  are  Tartar  shepherds,  next  to  whom' 
oome  the  Iran  ian  Tates  and  Talyshes  ( the  latter  probably 
aborigines  of  Baku  j,  who  constitute  23.1  per  cent,  of  the 
population  ;  some  27,000  Armenians,  chiefly  about  Shema- 
kha, and  35,000  Kurins,  or  Lesghians,  on  the  slope  of  the 
Great  Caucasus,  must  be  added,  as  also  some  Jew*  sod 
Arabs. 

A  mining  industry  of  some  importance  has  been  growing 
up  of  late  in  this  part  of  Transcaucasia.  The  copper  works 
of  Kedabek  in  Elitabethpol  yield  from  10,000  to  15,000 
cwt.  of  copper  annually  ;  nearly  300,000  cwt.  of  mangaueee 
are  extracted  in  Kutais,  and  30,000  cwt.  of  sulphur  in  Dag- 
hestan  and  Baku ;  the  coal  mines  of  Kutais,  the  alam  ores 
of  Elixsbethpol  and  the  fire-clay  and  cement  of  Tch&mo- 


The  highest  mountains  of  the  Caucasus  enclose  the  upper 
parts  of  the  valley  (now  the  government  of  Tiflis).  An 
unbroken  series  of  peaks,  from  10,000  to  12,000  feet  in 
height,  mostly  snow-clad  and  separated  by  but  slight  de- 
pressions, is  seen  in  profile  as  one  looks  from  some  height 
of  the  Anticaucasus  towards  the  main  chain  and  the  broad 
valley  of  the  Kura.  Deep  short  gorges  and  valleys  indent 
the  steep  slopes  which  are  inhabited  by  Ossetians,  Tushes, 
Pshavs,  and  Khevsurs  in  the  west,  and  by  the  various 
tribes  of  the  Lesghians  in  the  east.  Every  available  patch 
is  used  In  these  high  and  stony  vallevs  for  the  culture  of 
barley,  even  at  heights  of  7000  and  8000  feet  above  the  sea; 
but  cattle-breeding  is  the  chief  resource  of  the  mountain- 
eers, whose  little  communities  are  separated  from  one  an- 
by  passes  in  few  cases  lower  than  10,000  feet.  The 
which  cover  the  bottom  of  the  valley  are  for  the 
part  too  dry  to  be  cultivated  without  irrigation.  It 
is  only  nearer  the  hillfoots  in  Kahetla,  where  multitudi- 
nous streams  supply  the  fields  and  the  gardens  of  the  pla- 
teau of  the  Alaxafi,  that  wheat,  millet,  and  maise  are  grown, 
and  orchards,  vineyards,  and  mulberry-tree  plantations  are 
possible.  Lower  down  the  valley  cattle-rearing  becomes 
the  chief  source  of  wealth,  white  in  the  small  towns  and 
villages  of  the  former  Georgian  kingdom  (see  Georgia) 
various  petty  trades,  testifying  to  a  high  development  of 
artistic  taste  and  technical  skill,  are  widely  diffused.  Fur- 
ther down  the  Kura,  in  the  government  of  Elisabethpol, 
and  especially  on  the  right  bank  of  the  river,  a  popula- 
tion of  Russian  agriculturalists— chiefly  Nonconformists — is 
rapidly  springing  up,  so  that  corn  Is  exported  from 
the  villages  on  the  Ganja.  The  slopes  of  the  Antioau- 
casus  are  covered  with  beautiful  forests,  and  the  vine  is 
grown  at  their  base,  while  in  the  broad  and  wide  steppes 
the  Tartars  rear  cattle,  horses,  and  sheep.  The  lower  part 
of  the  Kura  valley,  which  belongs  mainly  to  the  province 
of  Baku,  assumes  the  character  of  a  dry  steppe  where  the 
rainfall  hardly  reaches  13.7  inches  at  Baku,  and  is  still  less 
in  the  Mugafi  steppe  (in  most  striking  contrast  with  the 
moistness  of  the  Lenkoran  region  close  by).  The  steep 
slopes  of  the  Great  Caucasus  are  still  covered  with  thriving 
forests ;  but  forests  and  meadows  disappear  in  the  steppe, 
whose  scanty  vegetation  has  a  Central-Asian  character. 
Only  tugait,  or  thickets  of  poplar,  dwarf  oak,  tamarisk,  and 
so  on,  follow  the  actual  course  of  the  Kura,  whose  delta  is 
covered  with  impenetrable  growths  of  rushes.  The  Mugafl 
steppe,  however,  does  not  deserve  its  ancient  evil  reputa- 
tion ;  the  serpents  with  which  it  was  said  to  abound  are 
entirely  fabulous, and  in  the  winter  it  is  full  of  life;  herds 
of  antelopes  roam  over  it,  and  its  southern  irrigated  parts 
promise  to  become  the  granary  of  Caucasus,'  although  its 
parts  will  probably  never  recover  their  former 


richness,  the  Kura  having  excavated  its  bed  to  a  much 
greater  depth.  The  Apsheron  peninsula,  In  which  the 
Great  Caucasus  terminates  at  Baku,  to  be  continued  farther 
southeast  by  a  submarine  plateau  of  the  Caspian,  is  the  seat 
of  those  remarkable  naphtha  springs  which  have  recently 
given  rise  to  an  important  industry  and  now  supply  most 
of  the  Volga  steamers  with  fuel;  while  the  western  shores 
of  the  wide  K  i  ril -agate  b  Bay—the  Tatysh,  or  Lenkoran 
district  on  the  slopes  of  the  Armenian  plateau — on  account 
of  their  rich  vegetation,  fertile  soil,  and  moist  climate,  are 
ono  of  the  most  beautiful  possessions  of  Russia  in  Asia. 
The  population  includes  only  a  few  Russians  (about  16,- 


1  For  this  valley  and  the  contrasts  between  the  Caucasus  and 

AntlcsucsKU*.  sec  Raddc's  Omit  Oaveeuiea,  Cansel.  1884. 
«  Seidlltz,  Xpitki  na«tennyU>  myrH  BaHtukoi  gubrrnii. 


The  highlands  of  Transcaucasia,  which  extend  from 
northwest  to  southeast  for  nearly  375  miles,  with  an 
average  width  of  160  miles,  must  in  their  turn,  be  sub- 
divided into  two  sections— the  Armenian  plateau,  in- 
cluding the  provinces  of  Erivafi  and  Kan  and  parts  of 
Baku,  and  the  Black  Sea  coast-region,  including  the 
former  province  of  Batum  (now  the  Batum  and  Am- in 
districts  of  Kutais). 

The  former  of  those  is  an  immense  plateau  separated 
by  the  valley  of  the  Araxea  from  the  highlands  of 
Adherbaijan  and  of  Turkish  Armenia,  which  belong 
to  the  drainage-areas  of  the  Euphrates  or  those  of 
Lakes  Van  and  Urmia.  All  over  Kara  and  Erivafi  is 
a  series  of  plateaus  ranging  in  altitude  from  5000  to 
6500  feet,  sometimes  quite  flat,  sometimes  broadly 
undulating,  covered  with  rich  meadows,  and  for  the 
most  part  available  for  agriculture.  Dome-shaped 
mountains,  isolated,  or  grouped  into  relatively  low 
ridges,  rise  from  these  plateaus  to  heights  which  range 
from  8000  to  9500  feet,  and  occasionally  reach  10,000  or 
11,000  above  sea-level.  Several  summits  in  the  east 
exceed  that  height,  and  the  Alaghbs  reaches  13,436 
feet 

This  plateau  region  is  bounded  on  the  sooth  by  the  valley 
of  the  A  raxes,  the  river  which  forms  the  frontier  with 
Turkey,  except  where  it  is  crossed  by  Russia  in  the  south 
of  Kara  and  west  of  Erivafi.  There  the  river  flows  ia  s 
broad  valley  4500  feet  above  sea-level,  and  the  Kars  plateau 
falls  towards  it  by  a  steep  slope,  while  on  the  other  tide  » 
steep,  rooky  ridge  of  exceedingly  wild  aspect  rises  ss  thr 
northern  border- ridge  of  the  South  Armenian  (Alaabkert 
plateau  and  the  water-parting  between  the  Caapain  Sea  sod 
the  Indian  Ocean.  This  ridge,  which  includes  the  Allah- 
dagh  and  Kosa-dagh  (10,720  and  11,260  feet  respectively),  at 
also  the  Great  and  Little  Ararata  (17,100  and  12,990  feet , 
has  no  general  name,  but  is  described  under  the  names  of 
Shah-ioly,  or  Agrt-dagh.* 

A  number  of  Takes  occur  on  the  plateau,  especially  along 
Its  northern  border-ridge,  the  chief  being  that  of  Goktcha. 
an  extensive  alpine  basin  (500  square  miles  6310  feet  above 
sea-level)  surrounded  by  wild  mountains.  Most  of  the  de- 
pressions of  the  plateau  bear  traces  of  having  been  under 
water  during  the  Lacustrine  (Post-Glacial)  period.  Granites 
and  other  unstratified  rocks  constitute  the  nucleus  of  the 
Armenian  and  Kars  plateaus.  These  are  covered  with  Aaoic 
slates,  and  partly  with  Devonian  and  Carboniferous  deposits; 
Jurassic  and  Cretaceous  are  wanting,  but  the  Tertiary 
(Eocene  and  Miocene)  are  widely  spread  both  in  the  valley 
of  the  Rion  and  Kura  and  in  the  depressions  of  the  plateau. 
Rocks  of  volcanic  origin  are  widely  diffused  all  over  Erivaa : 
the  Alexandropol  plateau,  surrounded  by  extinct  volcanoes, 
is  all  covered  with  volcanic  products,  which  overlie  the 
Tertiary  deposit*  and  in  turn  are  covered  with  Glacial 
boulder-clay. 

The  Alaghos,  the  Ararat*,  and  the  peaks  around  lake 
Goktcha  are  huge  trachitic  masses  surrounded  by  volcanic 
rocks.  Iron  and  copper  ores  are  widely  spread  :  alum  and 
rock-salt  are  obtained,  the  latter  at  Kulpi  and  Nakbicherat 
Mineral  springs  are  numerous.  The  region  is  watered  by 
the  upper  Araxes— too  rapid  and  rocky  to  be  navigated- 
and  its  tributaries,  most  of  which  flow  at  the  bottoms  oi 
deep  gorges.  The  upper  Kura  waters  western  Kara.  Thr 
climate  presents  all  the  varieties  which  might  be  expected 
in  a  region  of  so  varied  altitudes.  While  cotton  grows  in 
the  drv  and  hot  climate  of  the  valley  of  the  lower  Ami'*, 
the  winter  is  severe  on  the  plateau,  and  Alexandropol  (5010 
feet)  has  an  average  temperature  of  ouly  41.5°  (Jan.  12J  ; 


GeogT.  Boc. 


lalsky,  1 
,  vol.  x 


xxlll.,  1887. 


Digitized  by  Google 


TRANSIT  CIRCLE. 


54'/ 


July.  73.6°).  The  difference  between  summer  and  winter 
■.it  ill  more  striking  at  Erivafi  (3210  feet),  which  bu  in 
Jsnoary  an  average  of  only  5°  while  that  of  August  reaches 
77.7s.  On  the  Kara  plateau  the  winter  is  still  more  severe. 
Kaghyxinan  (4820  feet)  and  Sary-kamyah  (7800  feet)  have 
ibe  winter  temperature  of  Finland,  and  the  latter  place, 
with  an  annual  mean  the  same  as  that  of  Hanimerfest  (30° 
P.),  bat  frosts  of  [i. «.—  27°  J  27°  and  heats  of  99°.  The  vege- 
ut iuu  of  the  Kan  plateau  reflects  these  extremes  of  climate, 
and,  besides  the  alpine  vegetation  of  the  high  yaxLu  (alpiue 
meadows;,  we  find  there  the  Anatolian,  Armenian,  and 
Pontic  floras  meeting.  The  population  of  Erivafi  consists 
of  Armenians  (54  per  cent.),  Tartars  (40  per  cent.),  some 
28,000  Kurds,  and  some  4400  Russians,  together  with  a  few 
Greek*  and  Jews.  In  localities  under  4000  feet  cotton  and 
nee  are  the  chief  crop*,  oil-yielding  plants,  the  vine,  the 
mulberry,  and  fruit  trees  being'  also  cultivated.  Higher  up 
wheat  and  barley  are  grown,  while  at  altitudes  above  6000 
tad  7000  feet  the  Tartars  and  Kurds  support  themselves  by 
r>»riug  cattle.  Many  petty  trades  are  developed  in  the  j 
towns  among  the  Armenians,  and  the  trade  of  Erivafi  with 
Persia  and  Turkey  amounts  to  about  10,000,000  roubles.  , 
[$7,700,000]. 

The  population  of  the  province  of  Kara  (167,610  in  1883) 
is  very  mixed.  In  a  remote  antiquity  it  was  inhabited 
by  Armenians,  whose  capital  Am,  Mren  with  its  beautiful 
rains  of  a  grand  cathedral,  and  several  other  towns  now  in 
niius  testify  to  the  former  wealth  and  populousneaa  of  the 
country.  After  the  fall  of  the  Armenian  empire  the  Turks 
occupied  the  region ;  Kurds  from  Kurdistan  and  Diarbekr  in- 
Taded  the  alpine  pasturages  of  the  valley  of  the  Araxes ;  later 
on,  Kabards,  Circassians,  Oases,  and  Kara  pa  pax  lis  found 
refuge  there ;  and  finally,  after  the  last  war,  the  Mobam- 
modans  emigrated  to  Asia  Minor  (82,760  in  1878-Sl),  while 
Christian  Armenians,  Greeks,  Russians,  Raskolnika,  and 
same  Yesids  took  tbeir  place.  The  population  consists  now 
of  Turk*.  Armenians,  Turcomans,  Greeks,  Kurds,  Adher- 
baijan  Tartars,  Gypsies,  and  Russians.  The  Kara  tanjak, 
which  was  one  of  the  granaries  of  Turkey,  has  lost  this 
reputation  ;  but  the  crops  (chiefly  wheat  and  barley)  are 
sow  again  increasiag  where  the  early  frosts  do  not  interfere 
with  sgriculture.  Cotton  is  raised  in  the  Olty  region  ;  aud 
in  the  valley  of  the  Araxes  gardening  and  the  culture  of 
the  silkworm  are  widely  diffused  ;  while  cattle-rearing  is 
the  chief  source  of  income  in  the  highlands,  especially 
with  the  Kurds,  who  move  their  felt  tents  on  the  yaiUu  to 
hither  levels  as  the  summer  sun  burns  up  the  vegetation. 


The  western  part  of  the  Transcaucaaian  highlands 
comprises  the  Batum  and  Artviu  district*,  which  now 
belong  to  Kutais,  The  whole  of  the  region  is  occupied 
by  alpine  ridges — the  Pontic  ridge  in  the  west,  and 
those  of  Arjai  and  Arsian  in  the  east,  whose  highest 
peaks  rise  to  10,000  and  1 1,000  feet,  without,  however, 
reaching  the  limits  of  perpetual  snow.  The  Tchorokh 
And  its  tributaries,  mountain  streams  enclosed  in  deep 
valleys,  water  the  region  ;  the  Tchorokh  is  navigable 
by  small  boats  for  60  miles. 

The  coast  region  enjoys  an  excellent  climate ;  the  average 
yearly  temperature  at  Batum  is  65°  F.,  that  of  the  coldest 
month  (February)  beiug  41.5°,  and  that  of  July  76.5°. 
Daring  the  last  four  years  the  thermometer  never  fell  lower 
th»o39.50  at  Batum.  The  rainfall  is  excessive  (93.4  inches) 
and  days  are  recorded  on  which  the  amount  of  rain  ex- 
ceeded 10  inches.  The  region  has  accordingly  a  very  lux- 
uriant and  subtropical  vegetation,  and  even  higher  up  the 
bili*  the  villages  are  literally  buried  amidst  gardens.  The 
oiither  hills  hs>ve  luxuriant  meadows.  Rice  is  culti- 
vated in  the  coast  region,  and  millet,  barlev,  tobacco,  and 
•  variety  of  fruit-trees  on  higher  altitudes.  The  inhabitants 
^bout  90,000  in  1884)  are  chiefly  Georgians,  approaching 
the  Ourians  moat  nearly.  The  Lazes  number  about  2000 
and  the  Kurds  about  1000.  A  few  Khemshilli,  or  Moham- 
»"ian  Armenians,  have  found  refuge  in  the  gorge  of 
aukrial. 

Town*.— The  chief  towns  of  Transcaucasia  are  more  im- 
portant than  those  of  northern  Caucasus.  Tiflis  (q.v.), 
with  104,024  inhabitants  iu  1883.  is  the  capital  of  Caucasia. 
Kitajb  'q.r.)  (13.000),  to  which  tradition  assigns  an  ago  of 
«!*<0  or  5000  years,  has  grown  rapidly  of  late,  owing  to  its 
wtuation  at  the  head  of  the  alluvial  plain  of  the  Rion  and 
the  proximity  of  thcTkvibula  coal  deposits  and  the  Kvirila 
manganese  mines.  Khoni  (4000)  and  Orpiri  are  mere  ad- 
ministrative centres  of  Kutais.  Redut-kale  (620)  has  lost 
its  importance  as  a  seaport,  and  Poti  (3110),  at  the  mouth 
of  the  Rion,  has  not  yet  become  an  important  port,  not- 
withstanding efforts  to  improve  its  roadstead  and  its  railway 


port  of  Transcaucasia  is  Batum  ( q.v. I,  which  has  been  dili- 
gently fortified  of  late,  and  has  now  a  population  of  12,000. 
Artvin  (5860)  and  Ardjari  are  the  two  other  chief  towns  of 
the  Batum  region.  The  chief  towns  of  the  govemmeut  of 
Tiflis  besides  its  capital  are  Uorl,  capital  of  Georgia  (popula- 
tion 4800),  Mtzhet  (770)  at  the  Junction  of  the  Vladikavka* 
highway  with  the  Transcaucasian  railway,  Telav  (7020), 
DuBhety  (3000),  Zakataly  (1080),  chief  town  of  a  separate 
military  district,  and  Signakh  (10,340),  which  are  built  in 
the  spurs  of  the  main  chain ;  while  Akhaftsikh  (18,270),  on 
the  upper  Kura  aud  on  the  Kara  plateau,  is  a  busy  centre 
for  petty  trades.  The  old  city  of  Ahalkaiaki  (3200)  on  the 
same  plateau  is  now  a  Russian  fort.  Elizabbthpol,  Nukha 
and  Shdsha  {qq.v.),  are  the  principal  towns  in  the  province 
of  Elizabetbpol.  Baku  {q.v.)  the  terminus  of  the  Trans- 
caucasian  railway,  and  in  regular  steamer  communication 
with  Mikhailovsk  in  the  Transcaspian  region,  derives  its 
importance  from  the  naphtha  wells  which  surround  it. 
Shemakha  (a.v.)  (28.810),  and  Saliany  (10,170),  at  the  head 
of  the  delta  of  the  Kura,  and  notable  for  its  fisheries,  are 
the  only  places  of  importance  in  the  province  of  Baku. 
EmvAS'O.r.)  (12,450),  capital  of  the  province  of  Erivafi, 
and  the  chief  city  of  the  Armenian  plateau,  is  one  of  the 
oldest  cities  of  the  country,  and,  owing  to  its  position,  would 
be  much  more  important  than  it  is,  but  for  its  climate. 
Etchmiadxin,  or  Vagarshapad  (2910),  is  the  real  capital  (the 
Rome)  of  Armenia,  for  its  antiquities,  monastery,  library, 
and  printing  offices.  Nakhitchevafi  (5390)— the  Naxuana 
of  Ptolemy — is  another  centre  of  Armenia.  The  most  popu- 
lous town  of  the  region,  however,  is  Alexandropol  (23,010) 
or  Gumbi  iq.r.)  the  chief  Russian  fortress  of  Transcaucasia 
—the  other  towns  of  Erivafi  being  Ani,  or  Oni,  Novobayazet 
at  Lake  Goktcha.  and  Ordubad  (3600i.  The  long-disputed 
Kaba  iq.v.),  which  has  now  7340  inhabitants,  is  the  chief 
town  of  the  new  Russian  province  of  the  same  name,  an- 
nexed in  1878.  Kaghysman  (3700),  on  the  upper  Araxes, 
is  but  a  collection  of  clay  houses  surrounded  by  rich  gar- 
dens ;  Ardahan  (1270),  on  the  upper  Kura,  and  Olty  (530) 


are  the  only  other  towns  of  Kara  worthy  of  notice  as  ad- 
ministrative centres.  (p.  a.  k.) 

TRANSIT  CIRCLE,  or  Meridian  Circle^  an  in- 
strument for  observing  the  time  of  a  star's  passing  the 
meridian,  at  the  same  time  measuring  its  angular 
distance  from  the  zenith.  The  idea  of  having  an  instru- 
ment (quadrant)  fixed  in  the  plane  of  the  meridian 
occurred  even  to  the  ancient  astronomers,  and  is  men- 
tioned by  Ptolemy,  but  it  was  not  carried  into  prac- 
tice until  Tycho  Brahe  constructed  a  large  meridian 

3uadrant  This  instrument  enabled  the  observer  to 
etermine  simultaneously  right  ascension  and  declina- 
tion, but  it  does  not  appear  to  have  been  much  used 
for  right  ascension  during  the  17th  century,  the 
method  of  equal  altitudes  by  portable  quadrants  or 
distance  measures  with  a  sextant  being  preferred  (see 
Observatory  and  Time).  These  methods  were, 
however,  very  inconvenient,  which  induced  Roemer 
(q.v.)  to  invent  the  transit  instrument  about  1690. 
It  consists  of  a  horizontal  axis  in  the  direction  east 
and  west  resting  on  firmly  fixed  supports,  and  having 
a  telescope  fixed  at  right  angles  to  it,  revolving  freely 
in  the  plane  of  the  meridian.  At  the  same  time 
Roemer  invented  the  altitude  and  azimuth  instrument 
for  measuring  vertical  and  horizontal  angles,  and  in  1704 
he  combined  a  vertical  circle  with  his  transit  instru- 
ment, so  as  to  determine  both  coordinates  at  the  same 
time.  This  latter  idea  was,  however,  not  adopted 
elsewhere,  although  the  transit  instrument  soon  came 
into  universal  use  (the  first  one  at  Greenwich  was 
mounted  in  1721),  and  the  mural  quadrant  continued 
till  the  end  of  the  century  to  be  employed  for  deter- 
mining declinations.  The  advantage  of  using  a  whole 
circle,  as  less  liable  to  change  its  figure,  and  not  re- 
quiring reversal  in  order  to  observe  stars  north  of  the 
zenith,  was  then  again  recognized  by  Ramsden  (q.v.), 
who  also  improved  the  method  of  reading  off  angles 
by  means  of  a  micrometer  microscope  as  described  dc- 
low.  The  making  of  circles  was  shortly  afterwards 
taken  up  by  TROUOirroN  (q.v.),  who  in  1806  con- 
structed the  first  modern  transit  circle  for  Mr.  Groom- 
bridge's  observatory  at  Blackheath,  but  he  afterwards 
abandoned  the  idea,  and  designed  the  mural  circle  to 
take  the  place  of  the  mural  quadrant  In  the  United 
Kingdom  the  transit  instrument  and  mural  circle  con- 
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tinned  till  the  middle  of  the  present  century  to  he 
the  principal  instruments  in  observatories,  the  first 
transit  circle  constructed  there  being  that  at  Greenwich 
(mounted  in  1850),  but  on  the  Continent  the  transit 
circle  superseded  them  from  the  years  1 818-1  y,  when 
two  circles  by  Rkpsold  (q.v.)  and  by  Reichenbach 
iq.v.)  were  mounted  at  Gottingen,  and  one  by  Reich- 
enbach at  KbnigHberg.'  The  firm  of  Repsold  was  for 
a  number  of  years  eclipsed  by  that  of  Pistor  and  Mar- 
tins in  Berlin,  who  furnished  the  observatories  of  Co- 
penhagen, Albany,  Leydcn,  Lcipsic,  Berlin,  Washing- 
ton, and  Dublin  with  first-class  instruments,  but  since 
the  death  of  Martins  the  Rcpsolds  have  again  taken 
the  lead,  and  have  of  late  years  made  transit  circles 
for  Strasburg,  Bonn,  Wilhelmshafen,  Wdliamstown 
(Massachusetts),  Madison  (Wisconsin),  etc.  The  ob- 
servatories of  Harvard  College  (United  States),  Cam- 
bridge, and  Dun  Bcht  have  largo  circles  by  Troughton 
and  Simms,  who  also  made  the  Greenwich  circle  from 
the  design  of  Airy.' 

We  shall  describe  the  principal  features  of  a  transit 
circle,  referring  for  smaller  transit  instruments  and 
altazimuths  to  the  article  Surveying  (vol.  zxiL  p. 
156). 

In  the  earliest  transit  instrument  the  telescope  was  not 
placed  in  the  middle  of  the  axis,  but  much  nearer  to  one 
•nd,  in  order  to  prevent  the  axis  from  bending  under  the 
weight  of  the  telescope.   It  is  now  always  placed  in  the 


read  oft*  by  means  of  microscope*,  generally  four  for  each 
circle  at  90°  from  each  other,  as  by  taking  the  mean  of  the 
four  readings  the  eccentricity  and  to  a  great  extent  the 
accidental  errors  of  graduation  are  eliminated."  lu  the 
earlier  instruments  by  Pistor  and  Martin*  the  microscope, 
were  fixed  in  holes  drilled  through  the  pier,  but  after- 
wards they  let  the  piers  be  made  narrower,  no  that  the 
microscopes  could  be  at  the  aides  of  there,  attached  to 
radial  anus  starting  from  near  the  bearings  of  the  axis- 
This  is  preferable,  as  it  allows  of  the  temporary  attach- 
ment of  auxiliary  microscopes  for  the  purpose  of  investi- 
iratinj;  the  errors  of  graduation  of  the  circle,  but  the  plan 
of  the  Repsolds  and  of  Simms,  to  make  the  piers  short  sod 
to  let  the  microscopes  and  supporta  of  the  axis  be  carried 
by  an  iron  framework,  is  better  still,  as  no  part  of  the  circle 
is  exposed  to  radiation  from  the  pier,  which  may  caste 
strain  and  thereby  change  the  angular  distance  between 
various  parts  of  the  circle.  Each  microscope  is  furnished 
with  a  micrometer  screw,  which  moves  a  frame  i-arryinjr  » 
cross,  or  better  two  close  parallel  threads  of  spider's  web. 
with  which  the  distance  of  a  division  line  from  the  centre 
of  the  field  can  be  measured,  the  drum  of  the  screw  being 
divided  to  single  seconds  of  arc  (0.1"  being  estimated 
while  the  number  of  revolutions  are  counted  by  a  kind  of 
comb  in  the  field  of  view.  The  periodic  errors  of  the  screw 
must  be  investigated  and  taken  into  account,  and  care 
must  be  taken  that  the  microscopes  are  placed  and  kept 
at  such  a  distance  from  the  circle  that  one  revolution  will 
correspond  to  I',  the  excess  or  defect  (error  of  run)  being 
determined  from  time  to  time  by  measuring  standard  in- 
tervals of  2'  or  5'  on  the  circle. 
The  telescope  consists  of  two  slightly  conical  tabes 
screwed  to  the  central  cube  of  the  axis.  It  is  of 
great  importance  that  this  connection  should  be  at 
firm  and  the  tube  as  stiff  as  possible,4  as  the  flexor* 
of  the  tube  will  affect  the  declinations  deduced 
from  the  observations.  The  flexure  in  the  hori- 
zontal  position  of  the  tube  may  be  determined  by 
means  of  two  collimators  or  telescopes  placed 
horizontally  in  the  meridian,  north  and  sooth  of 
the  transit  circle,  with  their  object  glasses  toward* 
it  If  these  are  pointed  on  one  another  (through 
holes  in  the  central  cube  of  the  telescope),  so  that 
the  wire-crosses  in  their  foci  coincide  then  the 
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•entre  of  the  axis.  The  latter  consists  of  one  piece  of  brass 
•r  gun-metal  with  can-fully  turned  cylindrical  pivots  at 
each  end.  The  centre  of  the  axis  is  shaped  like  a  cube, 
the  sides  of  which  form  the  basis  of  two  cone*  which  ond 
in  cylindrical  parts.  The  pivots  rest  on  V-shaped  bearings, 
•ither  let  into  the  massive  stone  or  brick  piers  which  sup- 
port the  instrument  or  attached  to  metal  frameworks  bolted 
•n  the  tops  of  the  piers.  In  order  to  relieve  the  pivots 
from  the  weight  or  the  instrument,  which  would  soon 
destroy  their  flgnre,  the  cylindrical  part  of  each  etid  of  the 
axis  is  supported  by  a  hook  supplied  with  friction  rollers, 
and  suspended  from  a  lever  supported  by  the  pier  and 
•ounter-balanced  so  as  to  leave  only  about  10  pounds 
on  each  bearing.  Near  each  end  of  the  axis  is  at- 
a  circle  or  wheel  (generally  of  3  or  31  feet  diameter) 
finely  divided  to  2'  or  5'  on  a  slip  of  silver  let  into  the  face 
of  the  circle  near  the  circumference.   The  graduation  is 

1  The  most  notable  exception  was  the  transit  instrument  and 
vertical  circle  of  the  Pulkova  observatory,  specially  designed  by 
ibe  elder  Strove  for  fundamental  determinations. 

>  This  Instrument  differs  in  many  particulars  from  others ;  the 
important  principle  of  symmetry  in  all  the  parts  (scrupulously 
("Mowed  in  all  others)  is  quite  discarded  ;  there  is  only  one  cir- 
1  tbeinstrujTient  cannot^be  rever*ed-  There  Is  a  similar 


if  pointed  first  to 
will  have  described  exactly  180°,  and  by 
g  off  the  circle  each  time  the  amount  of 
flexure  will  be  found.  M  Loewy  has  constructed 
a  very  ingenious  apparatus  *  for  determining  the 
flexure  in  any  senith  distance,  but  generally  the 
observer  of  standard  stars  endeavors  to  eliminate 
the  effect  of  flexure  in  one  of  the  following  ways: 
either  the  tube  is  so  arranged  that  eye-piece  and 
object-glass  can  be  interchanged,  whereby  the 
mean  of  two  observations  of  the  same  star  in  the 
two  positions  of  the  object-glass  will  be  free  from 
the  effect  of  flexure,  or  a  star  is  not  only  observed 
directly  (in  senith  distance  Z),  but  also  by  re- 
flection from  a  mercury  trough  (in  senith  distance 
180°  —  Z),  as  the  mean  result  of  the  ZJ).  of  the 
direct  and  reflection  observations,  before  and  after 
reversing  the  instrument  east  and  west,  will  only 
contain  the  terms  of  the  flexure  depending  oa 
sin2Z,  sin47,  etc  In  order  to  raise  the  instru- 
ment a  reversing  carriage  is  provided  which  runs 
on  rails  between  the  piers,  and  on  which  the  axis  with  cir- 
cles and  telescope  can  be  raised  by  a  kind  of  screw-jack, 
wheeled  out  from  between  the  piers,  turned  exactly  199s. 
wheeled  back,  and  gently  lowered  on  its  bearings. 

The  eye  end  of  the  telescope  has  in  a  plane  through  the 
focus  a  number  of  vertical  and  one  or  two  hori  son  tal  wires 
I  spider  lines).  The  former  are  used  for  observing  the  tran- 
sits of  the  stars,  each  wire  furnishing  a  separate  result 
for  the  time  of  transit  over  the  middle  wire  by  adding  or 
subtracting  the  known  interval  between  the  latter  and  the 
wire  in  question.  The  intervals  are  determined  by  observ- 
ing the  time  taken  by  a  star  of  known  declination  to  pass 
from  one  wire  to  the  other,  the  pole  star  being  best  on  ac- 
count of  its  slow  motion*  The  instrument  is  provided  with 

1  On  Relchenbach's  circles  there  were  verniers  instead  of  nit-' 
c rout-opes,  and  they  were  attached  to  an  alidade  circle,  the  im 
movabillty  of  which  was  tested  by  a  level. 

*  Reichenbach  supplied  his  tubes  with  count*rpou»inK  lever- 
like  those  on  the  Dorpat  refractor  (see  Tklsscop*,  rig.  3D) 

*  ttmptra  Rrniiui,  vol.  lxxxviL  p.  24. 

*  The  transits  are  cither  observed  by  "  eye  and  ear,"  counting 
the  second  beats  of  the  clock  and  comparing  the  distance  of  the 
star  from  the  wire  at  the  last  beat  befbT  the  transit  overthr  wirr 
with  the  distance  at  the  first  beat  after  the  transit,  tn  this  way 

to  US;  or  the  observer  employ*  a 
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apparatus,  by  which  the 
Mt  to  the  approximate 
the 


i  pushing  the  end  of  a  fine 
which  at  the  other  aide  is 


except  very 
screw  again* t  the' 
pressed  by  a  strong  spring.  By  this  slow  motion  the  star 
is  made  to  ran  along  one  of  the  horixontal  wires  (or  if  there 
are  two  close  ones,  in  the  middle  between  them),  after 
which  the  microscopes  are  read  off.  The  field  or  the  wires 
an  be  illuminated  at  the  observer's  pleasure ;  the  lamps 
arc  placed  at  some  distance  from  the  piers  in  order  not  to 
heat  the  instrument,  and  the  light  passes  through  holes  in 
the  piers  and  through  the  hollow  axis  to  the  cube,  whence 
it  is  directed  to  the  eye-end  by  a  system  of  prisma.1 

The  time  of  the  star's  transit  over  the  middle  wire  is 
sever  exactly  equal  to  the  actual  time  of  its  meridian  pas- 
sage, as  the  plane  in  which  the  telescope  turns  never  abso- 
hatelv  coincides-  with  the  meridian.  Let  the  production 
of  the  west  end  of  the  axis  meet  the  celestial  sphere  in  s 
point  of  which  the  altitude  above  the  horizon  is  A  :  the  error 
of  inclination),  and  of  which  the  aximuth  is  90°  —  a  (the 
azimuth  being  counted  from  south  through  west),  while 
the  optical  axis  of  the  telescope  makes  the  angle  90° 
;  e  with  the  west  end  of  the  axis  of  the  instrument,  then 
the  correction  to  the  observed  time  of  transit  will 


be« 


sin(*-£)     b  «»(<>-*)       ^  where,  j8  the  laM. 

COS  i  COS  t 


tode  of  the  station  and  i  the  declination  of  the  star  (see 
Uxodby,  vol.  x.  p.  149).  This  is  called  Tobias  Mayer's 
formula,  and  is  very  convenient  if  only  a  few  observations 
have  to  be  reduced.  Putting  6  sin  $  —  a  cos  £  =  n,  we  get 
Hansen's  formula,  which  gives  the  correction  —  6  sec  (  » 
(tan  i  —  ten  *)  -f-  e  sec  i,  which  Is  more  convenient  for  a 
greater  number  of  observations.  The  daily  aberration  is 
si  ways  deducted  from  c,  as  it  is  also  multiplied  by  sec  ' 
(being  0.31"  cos  *  sec  i).  The  above  corrections  are  for 
upper  culmination ;  below  the  pole  180°  —  i  has  to  be  sub- 
stituted for  i.  The  constant  e  is  determined  by  pointing 
the  instrument  on  one  of  the  collimators,  measuring  the 
distance  of  its  wire-cross  from  the  centre  wire  of  the  tran- 
sit circle  by  a  vertical  wire  movable  by  a  micrometer  screw, 
reversing  the  instrument  and  repeating  the  operation,  or 
(without  reversing)  by  pointing  the  two  collimators  on  one 
another  and  measuring  the  distance  of  first  one  and  then 
the  other  wire-cross  from  the  centre  wire.  The  inclination 
i  ia  measured  directly  by  a  level  which  can  be  supported 
on  the  pivots.  Having  thus  found  b  and  c,  the  observation 
of  two  stars  of  known  right  ascension  will  furnish  two 
aquations  from  which  the  clock  error  and  the  asimuth  can 
be  found.  For  finding  the  aximuth  it  is  most  advantageous 
to  use  two  stars  differing  as  nearly  90°  in  declination  as 
possible,  such  as  a  star  near  the  pole  and  one  near  the  equa- 
tor, or  better  still  (if  the  weather  permit*  it)  two  successive 
meridian  transits  of  a  close  circumpolsr  star  (one  above 
sod  one  below  the  pole),  as  in  this  case  errors  In  the 
sunmed  right  ascension  will  not  influence  the  result. 

The  interval  of  time  between  the  cnlminations  or  meri- 
dian transits  of  two  stars  is  their  difference  of  right  ascen- 
sion, 24  hours  corresponding  to  360°  or  1  hour  to  15°.  If 
ones  the  abtolmU  right  tucmtion*  of  a  number  of  standard 
sJars  are  known,  it  is  vary  simple  by  means  of  these  to  de- 
termine the  SJL  of  any  number  of  stars.  The  absolute 
R  A.  of  a  star  is  found  by  observing  the  interval  of  time 
between  its  culmination  and  that  of  the  sun.  If  the  incli- 
nation of  the  ecliptic  («)  is  known,  and  the  declination  of 
U*  son  (i)  U  observed  at  the  time  of  transit,  we  have  ain 
•  tan  i  =»  tan  i,  which  gives  the  R.A.  of  the  sun,  from  which 
together  with  the  observed  interval  of  time  corrected  for 
lis  rau  of  the  clock,  we  get  the  B.A.  of  the  star 
i  formula  shows  that 


equinoxes  are 


a.  is 

WO—  A 
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pedant  cat 


■*r  the 

in  the 

will  have  no  influence  if  the 
the  sun's  B.A.  Is  A  and 

f  this  kmJ  *  1  ^rnUh^na^aU°for*l[ 
;  but  the  right  ascensions  of  many  im- 
have  been  found  by  making  use  of  the 
previous  catalogue  to  determine  the  clock  error 
"  e  individual  adopted  B.A.S  of  the 


the 

Is  order  to  determine  absolute  declinations  or  polar  die- 
*nces,  it  is  first  necessary  to  determine  the  co-latitude  (or 
distance  of  the  pole  from  the  seoith)  by  observing  the  upper 
sad  lower  culmination  of  a  number  of  circumpolsr  stars. 

"  ^renograph.*'  and  by  pressing  an  electric  key  causes  a  mark 
»  oe  made  on  a  paper  stretched  over  a  uniformly  revolving 
SSl  °"whlch  *»  clock  beats  are  at  the  same  time  also  marked 
flertrtcally. 

f       :    h  ;  ,K  trough  the  axis  la  due  to 


the  circle  reading  after  observing  a 
star  and  the  reading  corresponding  to  the  senith  is  the 
xenith  distance  of  the  star,  and  this  plus  the  co-latitude  is 
the  north  polar  distance  or  90°  —  i.  In  order  to  determine 
the  senith  point  of  the  circle,  the  telescope  is  directed  ver- 
tically downwards  and  a  basin  of  mercury  is  placed  under 
it,  forming  an  absolutely  horixontal  mirror.  Looking 
through  the  telescope  the  observer  sees  the  horixontal  wire 
and  a  reflected  image  of  the  same,  and  if  the  telescope  is 
moved  so  a*  to  make  these  coincide,  its  optical  axis  will  he 
perpendicular  to  the  plane  of  the  horizon,  and  the  circle 
reading  will  be  180°  -f  senith  point.  In  observations  of 
stars  refraction  has  to  be  taken  into  account  as  well  as  the 
errors  of  graduation  and  flexure,  and,  if  the  bisection  of  tlte 
star  on  the  horixontal  wire  was  not  made  in  the  centre  of 
the  field,  allowance  must  be  made  for  curvature  (or  the  de- 
viation of  the  star's  path  from  a  great  circle)  and  for  the 
inclination  of  the  horizontal  wire  to  the  horizon.  The 
amount  of  this  inclination  is  found  by  taking  repeated  ob- 
servations of  the  senith  distance  of  a  star  during  the  one 
transit,  the  pole  star  being  most  suitable  owing  to  its  slow 
motion. 

IMemturt  —  The  method*  of  Investigating  the  errors  of  a  transit 
circle  and  correcting  the  results  of  observations  for  them  are 
given  In  Brflnnow's  and  Cbauvenet's  manuals  (see  Tmx).  For 
detailed  descriptions  of  modern  transit  circles,  see  particulsrly 
Annate*  der  StmwaHe  in  Uyden  (vol.  1.),  the  HuaAinffton  06*rrtt- 
turns  for  1806,  and  the  Publication*  of  the  Washburn  observstory 
(vol.  II.).  The  Greenwich  circle  is  described  In  an  appendix  to 
the  Greenwich  Observation*  for  1852.  (j.  l.  k.  d.) 

TRANSMIGRATION.  See  Metempsychosis. 

TRANSPORTATION.   See  Prison  Discipline. 

TR  AN  SUBSTANTIATION.   See  Eucharist. 

TRANSVAAL,  or  South  African  Republic,  a 
country  in  South  Africa,  north ernmoet  of 
the  European  states,  lying  between  22°  15'  ^J^n 
and  28°  S.  lat.,  and  25°  and  32°  10'  E. 
long.,  is  bounded  N.  and  N.W.  by  the  Limpopo, 
separating  it  from  the  Makalaka  and  Bainangwato 
countries ;  W.  partly  by  the  Marico  and  the  Hart, 
partly  by  an  irregular  line  between  these  streams, 
separating  it  from  the  new  British  protectorate  of 
Bechuanaland  ;  S.  by  the  Vaal  and  the  Buffalo,  sepa- 
rating it  from  the  Orange  Free  State  and  Natal:  E. 
by  the  Libomba  Mountains,  separating  it  from  Zulu- 
land  and  the  Portuguese  East  African  possessions.* 
Transvaal  thus  forms  a  compact  inland  territory  nearly 
as  broad  as  long,  not  more  than  45  or  50  miles  from 
the  Indian  Ocean  at  Delagoa  Bay,  but  otherwise  lying 
completely  within  the  outer  rim  of  the  vast  South 
African  tablelands  A  line  drawn  from  the  southwest 
extremity,  where  it  touches  Griqualand  West,  north- 
eastwards to  the  Limpopo-Shaaha  confluence,  gives 
an  extreme  length  of  500  miles,  the  distance  from  the 
same  confluence  southwards  to  the  Natal  frontier 
being  425,  and  the  greatest  length  east  and  west  be- 
tween the  Zulu  and  Bechuana  frontiers  about  400 
miles.  In  the  absence  of  accurate  surveys,  the  total 
area  has  been  variously  estimated  at  from  110,000  to 
120,000  square  miles,  with  a  population  (including 
aborigines)  roughly  calculated  at  from  750,000  to 
800,000. 

Physical  Fratwrt*.  — Physically  Transvaal  forms  a 
well-marked  section  of  the  great  South  African  pla- 
teau, an  elevated  shallow  basin  with  a  mean  altitude 
of  over  3000  feet,  whose  conformation  has  been  com- 

Kred  to  that  of  a  saucer.  On  the  south  and  east  thin 
lin  is  separated  from  the  coast  by  a  lofty  inner  and 
less  elevated  outer  rim,  the  former  from  6000  to  10,000. 
the  latter  about  2000  feet  high,  sweeping  round  in 
curves  conceutric  with  that  of  the  seaboard,  from  Cape 
Colony  through  Natal  and  the  east  Bide  of  Transvaal 
northwards  to  the  equatorial  regions.  The  inner  rim, 
whose  various  sections  in  the  extreme  south  are  known 
as  the  Roggeveld,  Nieuweveld,  and  Quathlamba  ran- 
ges, takes  in  Natal  and  Transvaal  the  general  name 
of  the  Drakenberg  Mountains.  From  the  Natal  fron- 
tier to  the  Lipalule  (Olifant)  tributary  of  the  Limpopo, 
the  Drakenberg  maintains  the  aspect  of  a  more  or  less 

«  The  boundaries  of  Transvaal,  Ions  a  subject  of  dispute  with 
Great  Britain  and  the  other  conterminous  state*,  were  at  la 
cisely  defined  by  the  < 
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continuous  range  5000  to  7000  feet  high,  culminating 
in  the  Mauchberg  (8725),  the  highest  point  in  Transvaal. 
A  little  to  the  east  is  the  Spitskop  (5637),  and  further 
south  the  Khpstad  (6020)  and  Holnek  (5600).  This 
section,  whose  several  ridges  are  known  as  the  Versa- 
melberg,  Randberg,  Slangupiesberg,  and  Komatiberg, 
fulls  everywhere  precipitously  eastwards  towards  the 
Libotnba  range,  or  outer  nm  of  the  plateau,  which 
maintains  a  mean  elevation  of  2000  feet  along  the 
eastern  border  of  Transvaal.  Beyond  the  Lipalule, 
the  Drakenberg  loses  the  character  of  a  well-defined 
mountain  system,  broadening  out  into  uplands  moder- 
ately elevated  above  the  surrounding  plateau,  and 
breaking  into  ridges,  such  as  the  Murchison  and  Zout- 
pansberg  ranges,  which  run  east  and  west  between  the 
Lipalule  and  Limpopo.  The  whole  system  slopes 
gently  westwards  to  the  central  tableland,  which  is 
itself  intersected  by  several  broken  ranges,  such  as  the 
Maqnassieberg,  Oat  Rand,  Witwater  Rand,  and  Maga- 
liesberg  in  the  south,  the  Dwarsberg,  Marikele,  Hang- 
lip,  Waterberg,  and  Blauberg  in  the  north,  all  mostly 
trending  in  the  direction  from  east  to  west.  But  few 
of  these  ridges  rise  much  above  4000  feet,  and,  as  the 
plateau  has  a  mean  altitude  of  considerably  over  3000 
feet,  they  detract  little  from  the  aspect  of  a  vast  level 
or  slightly  rolling  upland  plain,  almost  everywhere 
presented  by  Transvaal  west  of  the  Drakenberg  oro- 
graphic system. 

The  numerous  fossil  remains  of  aquatic  life,  together 
with  extensive  sandy  tracts  and  the  presence  in  several 

E laces  of  water-worn  shingle,  give  to  the  central  table- 
tnd  the  appearance  of  an  upheaved  lacustrine  basin, 
whose  waters  escaped  at  one  time  through  the  Lim- 
popo to  the  Indian  Ocean,  at  another  through  the 
Vaal  to  the  Orange  river,  and  thence  to  the  Atlantic. 
The  Vaal  and  Limpopo  are  still  the  two  great  fissures 
in  the  plateau,  which  carry  off  most  of  the  surface 
waters  to  the  surrounding  marine  basins.  The  water- 
parting  between  these  two  river  systems  lies,  not  in 
the  Drakenberg,  itself  pierced  by  the  Lipalule  and 
several  of  its  affluents,  but  in  the  Wit  water  Rand  to- 
wards the  southwest  of  the  state.  Prom  this  point 
the  Limpopo,  or  Crocodile,  sweeps  round  first  to  the 
*rest,  then  to  the  northeast,  describing  a  semicircle  of 
about  1000  miles  to  the  Limvuba  (PaTuri)  confluence, 
where  it  leaves  Transvaal,  flowing  thence  for  nearly 
340  miles  through  Portuguese  territory  southeast  to 
the  Indian  Ocean.  _  Captain  G.  A  Chaddock  has 
shown  (1884)  that  it  is  navigable  for  steamers  to  this 
confluence,  above  which  it  is  obstructed  by  the  Tolo 
Axirne  and  other  rapids.  Throughout  its  whole  course 
it  receives  numerous  affluents  on  both  sides,  such  as 
the  Shasha  and  Nuanetsi  from  the  north,  the  Marioo, 
N  v  1 .  Limvuba,  Lipalule  and  others  from  Transvaal,  of 
which  region  it  drains  fully  95,000  square  miles.  With 
the  exception  of  a  few  tracts  watered  pv  the  headstreams 
of  the  Buffalo  (Tugcla),  Mvolozj,  Usutu,  and  Umoo- 
mati  (King  George),  flowing  in  independent  channels 
eastwards  to  the  Indian  Ocean,  all  the  rest  of  Trans- 
vaal is  drained  by  the  Vaal  westwards  to  the  Orange 
and  Atlantic.  The  Vaal  has  its  easternmost  sources  in 
the  Wakkerst  room  district  on  the  west  slope  of  the 
Drakenberg,  whence  it  flows  for  about  450  miles,  partly 
within,  but  mainly  along,  the  southern  frontier  of 
Transvaal,  of  which,  with  the  Hart  and  other  tributa- 
ries on  ita  right  bank,  it  drains  about  20,000  square 
miles  altogether.  Besides  these  perennial  streams, 
there  are  numerous  shallow  lagoons  or  saltpans  scat- 
tered over  the  western  and  northern  districts,  as  well 
as  thermal  and  mineral  waters,  such  as  the  Warmbad 
in  the  Nyl  valley.  But  the  only  lake  properly  so  called 
is  Lake  Chrissie,  a  sheet  of  water  nearly  40  miles  round, 
and  in  parts  very  deep,  which  lies  on  the  west  side  of 
the  Drakenberg,  5755  feet  above  sea-level. 

(HmaU. — Although  lying  on  the  border  of  and  partly 
within  the  tropics,  Transvaal,  thanks  to  its  great  elevation 
above  the  sea,  and  to  the  absence  of  extensive  marshy 
tract*,  enjoys  on  the  whole  a  healthy  invigorating  climate, 


well  suited  to  the  European  constitution.  Owing  to  the 
dryness  of  the  air,  due  to  the  proximity  of  the  Kalahari 
desert,  the  wee  tern  and  central  district*  are  specially  favor- 
able to  persons  suffering  from  consumption  and  other  chest 
complaints.  Bat  some  of  the  low-lying  moist  tracts  along 
the  Limpopo  and  other  river  valleys,  close  to  or  within  the 
torrid  tone,  are  extremely  insalubrious,  fever  of  the  general 
African  type  being  here  endemic,  and  its  prevalence  usually 
marked  by  the  presence  of  the  destructive  tsetse  fly.  The 
route  from  Delagoa  Bay  to  the  interior  also  traverses  a 
fever-stricken  coast  district  between  these*  and  the  Libomba 
escarpment,  dangerous  especially  in  the  rainy  summer  sea- 
son. The  rains  generally  begin  about  October,  sometimes 
a  little  before  or  after,  and  last  intermittently  till  April 
But  the  rainfall  is  very  unequally  distributed,  most  of  the 
moisture-bearing  clouds  from  the  Indian  Ocean  being 
arrested  by  the  great  barrier  of  the  Drakenberg,  or  coun- 
teracted by  the  dry  west  winds  from  the  Kalahari  f 
Thus,  while  there  is  abundance  of  rain  in  the 
country  gradually  becomes  drier  as  it  approachi 
land.  During  the  dry  winter  season  (April  to  September! 
keen  frosty  winds  blow  from  the  sooth,  sweeping  freely 
over  the  central  plains  and  carrying  the  moisture  to  be 
precipitated  as  snow  along  the  eastern  highlands.  Never- 
theless, according  to  the  careful  meteorological  observation! 
made  by  Mr.  Lys  at  Pretoria  between  1877  and  1880.  the 
mean  annual  temperature  is  considerably  over  68°  F, 
falling  to  about  40"  in  June  and  rising  to  90°  and  occasion- 
ally even  95°  in  January.  The  rainfall  in  the  same  central 
district  seldom  reaches  30  inches,  which  is  probably  a  fan- 
average  for  the  whole  of  Transvaal,  falling  to  12  toward* 
the  western  and  rising  to  GO  on  the  eastern  frontier. 

Mineral  Retourem. — Transvaal  yields  to  no  other  African 
region  in  the  abundance  of  its  mineral  resources,  while  it 
is  altogether  unrivalled  in  their  extraordinary  variety. 
These  include,  besides  the  precious  metals  and  diamonds, 
iron,  copper,  lead,  cobalt,  sulphur,  saltpetre,  and  coal,  this 
last  with  gold,  copper,  and  iron  being  probably  the  most 
abundant  and  widely  distributed.  Gold,  largely  diffused 
throughout  the  Drakenberg  and  in  the  northern  Zoutpans- 
berg  and  Waterberg  districts  and  in  the  Bustenburg  and 
Marico  districts  in  the  extreme  west,  as  well  as  in  the  high- 
lands between  Transvaal  and  the  Zambesi,  has  hitherto 
been  worked  chiefly  in  the  rich  auriferous  region  of  Lyden- 
burg  about  Mount  Mauchberg  and  Mount  Bpitskop  in  the 
central  parts  of  the  Drakenberg  range,  and  farther  south  in 
the  Johannesburg  and  Lower  Kaap  (Shcba)  district,  Middel- 
bnrg.  The  Lydenburg  deposits,  discovered  in  1873,  lie  st 
an  elevation  of  4500  to  5000  feet  40  miles  sooth  of  the 
Lipalule  river  and  125  northwest  of  Lorenzo  Marques  on 
Delagoa  Bay,  the  chief  diggings  being  at  Pilgrim's  Best 
and  Mac  Mac  close  to  the  8pitskop.  In  the  Middelborg 
district  the  chief  centres  of  mining  operations  are  the 
recently  founded  towns  of  Barberton  and  Johannesburg. 
In  some  years  the  Lydenburg,  Marabastad,  and  other  dig- 
gings have  jointly  yielded  over  £300,000  [$1,458,000],  ob- 
tained by  washing  and  without  any  quarta-cnishing.  Iron 
ores  are  also  widely  distributed,  and  the  Yxerberg  ("  Iron 
i»)  near  Manbastad  (24°  8.,  30°  E.)  consists  of  an 
of  rich  iron  ore,  which  the  natives  have 
are  chiefly  confined  to  the 
on  the  Vaal  above  the  great  diamantifer- 
region  of  Kimberley  in  Griqualand  West.  Ooal  abound* 
in  She  southeastern  districts  (Wakkerstroom,  Utrecht),  and 
also  further  north  in  Middelburg  (Naxareth)  and  Lyden- 
burg. In  some  places  seams  7  or  8  feet  thick  lie  so  near  the 
surface  that  they  are  quarried  and  the  coal  carted  sway 
by  the  natives.  The  prevailing  formations  where  this 
great  mineral  wealth  is  embedded  are  quarts,  porphyry, 
granites,  clay  slates,  greenstone,  Lower  Devonian  strata, 
conglomerate*,  and  limestones. 

Flora.— In  Transvaal,  as  in  most  of  the  continent,  an 
herbaceous  flora  prevails  largely  over  forest  growths,  which 
are  here  confined  chiefly  to  the  deep  kloofs  (gorges!  of  the 
mountain  ranges,  and  to  the  courses  of  the  larger  streams. 
Bush,  including  mimosas,  thorn  thickets,  and  creepers, 
covers  extensive  tracts  on  the  northern  and  southern  plain*, 
and  the  Wakkerstroom  and  Utrecht  districts  towards  Natal 
are  well  wooded.  But  elsewhere  the  characteristic  features 
are  grasslands,  downs,  hill  slopes,  flats,  and  even  many  parts 
of  the  higher  uplands  being  covered  with  savannah-  gen- 
erally affording  good  pasturage  and  fodder  for  cattle.  Ia 
the  woodlands  the  prevailing  species  are  three  varieties  of 
yellow  wood  {Podotartnu),  often  growing  to  an  enormous 
sise,  the  Cape  beech  iMyrrine),  several  varieties  of  the  wild 
pear  (OKwia)  and  of  stink  wood  [Oreodapkne),  iron  wood,  and 
ebony.  The  Boers  and  other  settlers  have  hitherto  occu- 
pied themselves  chiefly  with  stock-breeding  (sheep,  cattle, 
and  horses),  but  there  can  be  no  doubt  that  much  of  the 
country  is  eminently  suited  for  the  cultivation  of  cereals. 
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yielding  two  annual  crops  and  producing  some  of  the  finest 
wheat  in  tbe  world.  Tobacco,  the  vine,  and  most  European 
fruits  and  vegetables  also  thrive  well,  while  semi-tropical 
products,  such  as  cotton,  sugar,  and  coffee,  might  be  raised 
in  the  warmer  northern  districts. 

Auum.  -  By  the  early  settlers  Transvaal  was  described  as 
tbe  "  paradise  of  hunters,"1  abounding  in  the  characteristic 
Urge  animals,  such  as  the  lion,  leopard,  rhinoceros,  elephant, 
giraffe,  zebra,  quagga,  several  varieties  of  antelope,  and  the 
ostrich,  which  roam  over  the  continent  from  Soudan  to  the 
Cape.  All  these  animals  still  exist,  but  in  greatly  reduced 
numbers,  being  now  largely  replaced  by  the  domestic  ani- 
mals— cattle,  sheep,  and  horses — introduced  by  the  white 
settlers.  All  the  large  rivers  are  inhabited  by  the  hippopot- 
amus and  crocodile,  the  latter  giving  an  alternative  name 
to  the  Limpopo ;  the  buffalo,  gnu,  eland,  springbok,  wild- 
beeste,  baboon,  and  several  other  members  of  the  ape  family 
are  also  frequently  met  with.  The  country  is  occasionally 
swept  by  destructive  flights  of  locusts;  but  the  greatest 
•'nemy  of  the  stock-breeder  is  the  tsetse  fly,  which  infests 
the  ooastlands  and  many  of  the  riverine  tracts,  but  shows  a 
tendency  to  disappear  with  the  large  game,  retreating  with 
the  advance  of  the  plough.  A  tsetse  belt  40  miles  wide 
along  the  whole  course  of  the  Limpopo  still  bars  the  spread 
of  European  settlements  beyond  Transvaal  in  the  direction 
of  tbe  Zambesi. 

Inhabitant*.— Of  the  population  not  more  than  50,000  are 
whites,  mostly  Boers  (descendants  of  the  early  Dutch, 
French,  and  Oerman  immigrants  to  the  Cape),  with  a  largo 
and  increasing  percentage  of  British  settlers,  attracted  in 
receut  years  especially  to  tbeLydenburg  and  other  mining 
districts.  All  the  rest  are  natives,  belouging  mainly  to  the 
HosQto  and  Bechuana  branches  of  tho  Bantu  family,  and 
consequently  allied  in  speech  and  to  a  largo  extent  in 
physique  to  their  Znlu-Kaffre  neighbors.  A  considerable 
number  of  these  natives  have  abandoned  the  tribal  state 
and  taken  service,  either  freely  or  by  compulsion,  with  the 
whites  as  farm  laborers  in  the  rural  districts,  and  as  domestic 
servants  in  tbe  towns,  and  are  now  also  hugely  employed 
in  mining  operations, 
tain  their  national 
more  or  lens 

in  the  northern  and  eastern  provinces  of  Zoutpansberg 
1.164,000),  Waterberg  (174,000),  and  Lydenburg  (123,000). 
There  are  also  about  40,000  in  Bloemhoff  (extreme  south- 
west), and  the  same  number  in  the  western  provinces  of 
Kustenburg  and  Marico,  but  only  a  few  scattered  groups  in  all 
the  rest  of  tbe  country.  These  western  and  southwestern 
tribes  (Barolongs,  Batlapins,  Bakwenas,  Bakhatlas,  etc.)  are 
all  Bechuanas;  the  others  mainly  Makatis,  as  the  Basutos 
»re  here  collectively  called.  It  may  be  stated  in  a 
way  that  the  whole  country  south  of  the  Lipalule 
free  of  native  claims  and  open  to  " 

i  that  river  and  the  Lim- 
by 


us,  ana  are  now  also  largely  empioyea 
is.  The  great  bulk  of  the  rest,  who  re- 
usages  and  recognire  the  authority  of 
endent  tribal  chiefs,  are  concentrated 


svaal  has  been  divided 
I  regions,  determined 
chiefly  by  the  relief  of  the  land,  and  its  climatic  and  vo- 
litions. These  are— (1)  the  Hoogt  eeid,  or  uplands, 
the  southern  districts  drained  by  the  Vaal  and 
nberg  highlands  as  far  north  as  the  Lipalule, 
about  35,000  square  miles  altogether,  with  an  altitude  rang- 
ing from  4000  to  7000  feet ;  (2)  tbe  Banken  veld,  or  terrace 
lands,  comprising  the  low  eastern  tone  between  the  Draken- 
berg  and  Libomba  ranges,  falling  in  many  places  down  to  a 
level  of  2000  feet,  with  an  area  of  15,000  to  20,000  square 
miles;  (3)  the  Bosch  teld,  or  bush  country,  comprising  all 
tbe  rest  of  the  land,  with  an  altitude  of  3000  to  4000  feet 
and  an  area  of  60,000  square  miles.  For  administrative 
purposes  the  country  is  again  divided  into  thirteen  prov- 
inces :  Zoutpansberg  and  Waterberg  in  the  north ;  Lyden- 
burg, Middelburg  (formerly  Nazareth 'i,  Pretoria,  Rusten- 
burg,  and  Marico  in  the  centre;  Utrecht,  Londina,  Wak- 
k  erst  room,  Heidelberg,  Potchefstroom,  and  Bloemhoff  in  the 
♦oath.  In  the  southern  part  of  Lydenburg  lies  the  some- 
what detached  district  of  New  Scotland,  comprising  some 
500,000  acres  selected  by  the  late  Mr.  M'Corkindale  as  a 
Scotch  pastoral  and  agricultural  settlement  It  is  a  healthy 
prosperous  country,  lying  on  the  slopes  of  the  Drakenberg, 
within  310  miles  of  Durban,  Natal.  But  the  most  thickly 
settled  province  is  Potchefstroom,  a  fertile  tract,  3500  to 
.1000  feet  high,  abundantly  watered  by  the  Mooi,  Schoen, 
and  other  streams  flowing  to  the  Vaal,  and  well  suited  for 
tillage  and  pasturage.  Its  capital  of  like  name  (derived 
from  elements  in  those  of  Potgieter,  Scherf,  and  Stocken- 

leaders  during  the  early 


1  On  the  route  between  the  Orange  and  Vaal  ns3f>-37)  the  " 
trekkers"  are  said  to  have  killed  as  many  as  200  lions. 


tions)  is  the  most  settled  and  one  of  the  largest  towns  in 
Transvaal.  Tbe  only  other  places  deserving  the  name  of 
town  are  Pretoria,  capital  of  the  province  of  like  name  and 
of  the  state,  occupying  a  somewhat  central  position  100 
miles  northeast  of  Potchefstroom,  980  from  Cape  Town,  820 
from  Port  Elisabeth,  and  400  from  Durban  ;  Barberton,  in 
the  Lower  Kaap  mining  district,  150  miles  by  road  from 
Delagoa  Bay,  only  three  years  old,  but  already  by  far  the 
largest  place  in  the  state,  with  a  population  (1887)  of  15,000; 
and  Johannesburg,  centre  of  the  gold-fields  of  the  same 
name,  30  miles  southeast  of  Pretoria,  and  72  east  of  Potch- 
efstroom, founded  in  1886,  but  already  larger  than  Pretoria, 
with  a  population  of  over  4000. 

Administration  and  Statistic*. — Transvaal  enjoys  represen- 
tative institutions,  with  a  volksruad  or  parliament  of  forty- 
four  members  elected  for  four  years,  one-half  retiring  every 
two  years,  the  executive  being  entrusted  to  a  president 
elected  for  five  years  by  the  whole  body  of  electors,  assisted 
by  a  council  of  four,  the  ex-officio  vice-president  and  the  state 
secretary,  with  two  others  appointed  by  the  volksraad.  The 
revenue,  derived  chiefly  from  land  sales,  quit  rente,  stamps, 
hut-tax,  and  customs,  balanced  the  expenditure  in  1885,  and 
exceeded  it  by  £15,000  ($72,900]  in  1686,  the  respective  sums 
being  £260,000  [$1,263,600],  and  £245,000  [$1,190,700].  In 
1884  tbe  public  debt  was  £396,000  [$1,824,560],  the  exports 
(gold,  ivory,  corn,  wool,  hides,  cattle,  ostrich  feathers,  etc.) 
about  £600,000  [$2,916,000],  and  the  imports  probably  over 
£1,000,000  [$4,860,000].  The  long-projected  railway,  in- 
tended to  afford  an  outlet  to  the  coast  at  Delagoa  Bay,  was 
completed  in  1887  from  Lorenzo  Marquee,  the  seaward  ter- 
minus, to  tbe  Transvaal  frontier,  a  distance  of  50  miles. 
Transvaal  is  in  telegraphic  communication  with  the  Cape 
and  the  rest  of  the  world  through  the  Orange  Free  State. 

History. — The  historic  life  of  Transvaal  begins  with  the 
"  Great  Trek,"  or  general  exodus  of  tbe  Cape  Colony  Boers, 
who,  being  dissatisfied,  especially  with  the  liberal  policy 
of  the  British  Government  towards  the  natives,  removed 
northwards  in  large  numbers  between  the  years  1833  and 
1837.  By  1836  some  thousands  had  already  crossed  the  Vaal, 
that  is,  had  reached  the  "Trans -Vaal  "  country,  which  at 
that  time  was  mostly  under  tbe  sway  of  tbe  powerful  refugee 
Zulu  chief  Moselekatze,  whose  principal  kraal  was  at  Mosega 
in  the  present  Marico  district  on  the  west  frontier.  To 
avenge  the  massacre  of  some  emigrant  bonds,  the  Boers 
under  Maritz  and  Potgieter  attacked  and  utterly  defeated 
Moselekatze  at  this  place  in  1837.  Next  year  the  Zulu  chief 
withdrew  beyond  the  Limpopo,  where  he  founded  the  pres- 
ent Matebele  state  between  that  river  and  the  Zambesi,  thus 
leaving  the  region  between  the  Vaal  and  Limpopo  virtually 
in  the  hands  of  the  Trekkers.  But  their  position  was  ren- 
dered insecure  on  the  east  side  by  tbe  military  despotism 
of  the  fierce  Zulu  chief  Dingaan,  who,  after  the  murder  of 
bis  brother  Cbaka,  had  asserted  his  authority  over  the 
whole  of  Zululand  and  most  of  the  present  Natal.  Thesitua- 
tion  was  rendered  almost  desperate  by  the  complete  rout 
and  wholesale  massacre  (1838)  of  the  right  division  of  the 
emigraut  Boers,  who  had  ventured  to  cross  the  Buffalo  un- 
der Pietcr  Betief,  and  who  were  defeated  by  Dingaan,  first 
at  TJmkongloof  ("  Aceldama "),  then  at  Weenen  (■•  Weep- 
ing";, and  again  soon  after  under  Dys,  Maritz,  and  Pot- 
gieter, when  as  many  as  800  fell  before  the  irresistible 
onslaught  of  the  disciplined  Zulu  warriors.  At  this  critical 
juncture  tbe  Trekkers  were  saved  from  utter  extermination 
by  Andries  Pretorius  of  Graafl'  Beinet,  by  \ 
met  with  a  first  check  before  the  close  of  1838, 
January,  1840,  by  a  still  more  crushing  defea 
having  been  soon  after  murdered,  the  friendlj 
set  up  in  his  place,  and  Natal  proclaimed  a  1 
But  the  British  occupation  of  that  territory  in  1843  induced 
the  Boers  to  retire  in  two  bands  across  the  Drakenberg,  the 
southern  division  settling  in  the  present  Orange  Free  State, 
the  northern  again  passing  into  Transvaal.  But,  owing  to 
internal  dissensions,  and  the  perpetual  bickerings  of  tbe 
two  most  prominent  personalities,  Pretorius  and  Potgieter, 
all  attempts  at  establishing  an  organised  system  of  govern- 
ment throughout  Transvaal  ended  in  failure,  till  Pretorius 
induced  the  British  Government  to  sign  the  Sand  River 
convention  (January  17, 1852),  which  virtually  established 
the  political  independence  of  that  region.  The  death  both 
of  Pretorius  and  Potgieter  in  1853  prepared  tbe  way  for  a 
period  of  internal  peace  under  Pretorius  s  eldest  son  Mar- 
thinuB  Wessels  Pretorius,  first  president  of  the  "  Dutch 
African  Republic,"  whose  title  was  afterwards  altered  (1858) 
to  that  of  the  South  African  Republic."  But  a  fatal  ele- 
ment of  weakness  lay  in  the  persistent  refusal  of  the  Boers 
to  treat  tbe  natives  on  a  footing  of  equality,  or  even  with 
common  justice.  The  murder  of  Hermann  Potgieter  and 
family  (1854),  avenged  by  Pretorius  at  Makapan's  Cave, 
was  followed  (1856)  by  the  "  Apprentice  Law,"  establishing 
a  system  of  disguised  slavery,  which  was  further  strength  - 
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ened  by  the  sanction  (1858)  of  the  Orond  wet,  or  "  Funds- 
mental  Law,"  declaring  that  tbe  "  people  will  admit  of  no 
equality  of  pertom  of  color  with  the  white  inhabitants 
either  in  state  or  church."  Owing  to  this  policy  opposition 
was  constantly  shown  both  to  the  English  traders,  disposed 
to  deal  fairly  with  all,  and  to  the  missionaries,  preachers 
of  universal  equality,  as  illustrated  by  the  plunder  of  Liv- 
ingstone's bouse  by  the  commando  sent  against  the  native 
d    i  -  A  brief  chronicle  must  here  suffice  of 


Invasion  of  the  Orange  Free  State  by  Pretorius ;  dis- 
pute settled  without  bloodshed  by  the  treaty  of  June  1. 
Pretorius  elected  president  of  the  Free  State ;  fails  to 
effect  the  union 


Return  of  Pretorius,  during  whose  absence  affairs 
had  fallen  Into  confusion  ;  continued  troubles  with 


Mauch's  an  noun 


tbe  natives ;  quarrels  with  the 
and  Griquas  in  the  west;  in  t 
way*  king  of  ZuluW 

Disoovery  of 
of  gold-fields  in  the  ii 

Pretorius's  proclamation  extending  tho  boundaries 
of  the  state  west  to  Lake  Ngami,  east  to  Delagoa 
Bay,  whence  disputes  and  negotiations  with  England 
and  Portugal,  Delagoa  Bay  being  ultimately  awarded 
(July,  1875)  to  Portugal  by  the  French  president  Mar- 
shal MacMahon,  to  whose  decision  the  matter  had 
been  referred. 

Boundary  disputes  towards  the  southwest  settled  by 
the  award  of  Lieutenant-Governor  Keate  of  Natal, 
leading  to  the  resignation  of  Pretorius  and  appoint- 
ment of  President  Burgers. 

Tho  Fundamental  Law  forces  Burgers  to  measures 
leading  to  the  war  with  Sikokuni,  chief  of  the 
Bapedi,  south  of  tbe  Olifant  river,  who  claimed  large 
part  of  Lydenburg  and  even  of  Pretoria ;  Burgers'* 
visit  to  Europe  in  connection  with  the  Delagoa  Rail- 
way scheme;  on  his  return  he  finds  everything  in 
the  greatest  confusion  ;  Boers  dispirited  by  repeated 
reverses  in  the  Sikokuni  war;  an  empty  treasury; 
broken  credit;  tbe  state  practically  bankrupt  and 
exposed  to  imminent  danger  of  invasion  by  Ua pedis 
and  Zulus.  Hence 
1870-77  Intervention  of  England,  and  Sir  Theophilus 
Shepstone's  proclamation  (April  12,  1877)  annexing 
Transvaal,  followed  by  the  appointment  of  Sir  W. 
Owen  Lanyon  as  British  administrator. 
MBO-  m.  Revolt  of  the  discontented  Boers,  who,  being  suc- 
cessful in  a  few  contests  with  the  British  troops, 
induced  the  British  Government  to  restore  the  re- 
public under  the  "suzerainty  "  of  the  queen,  by  the 
sty  of  peace  of  March  21, 1881,  a  British 
with  the  functions  of  a 


.  J.  Paul 
Convention  of 


27,  ratified  by  the 


volksraad,  August  8)  recognizing  tbe  state  as  the 
South  African  Republic,  and  considerably  restricting 
the  British  suzerainty. 


Proclamation  (March  23)  of  the  British  protectorate 
over  Becbuanaland,  thereby  arresting  the  westward 
)  of  the  Boers  into  the  Bamangwato,  Bak  wena, 
kketsi,  and  Barolong  territories,  and  keeping 
i  the  great  trade  route  from  Cape  Colony  through 
.  etown  and  Shoshong  to  the  Zambesi. 
Fresh  discoveries  of  rich  auriferous  deposits  especially 
in  the  Middelburg  province,  followed  by  a  great 
influx  of  English-speaking  populations,  threatening 
to  swamp  the  Boer  element. 
1888.  Projected  South  African  confederation,  opposed  by 
Kruger,  but  supported  by  the  Orange  State,  Gape 
Colony,  and  a  majority  of  the  Transvaal  Boers.  Con- 
nected with  this  scheme  is  the  proposal  of  a  uniform 
tariff  and  the  immediate  construction  of  a  through 
railway  from  Cape  Town  to  Delagoa  Bay. 

(A.  H.  K.) 

TRANSVERSE  FLUTE,  Thk,  —  or  German 
Flute,  as  it  was  formerly  designated  in  Great  Britain, 
— may  be  described  as  a  musical  instrument  in  which 
a  oolumn  of  air  is  set  in  vibration  by  regular  pulsa- 
tions derived  from  a  current  of  air  directed  by  the 
lips  of  the  executant  against  the  side  of  an  orifice 
serving  as  an  embouchure,  pierced  laterally  in  the  sub- 
stance of  the  pipe  and  towards  its  upper  extremity. 
This  mode  of  blowing  appears  to  be  of  very  ancient 
origin :  the  Hindus,  Chinese,  and  Japanese  claim  to 


have  used  it  from  time  immemorial ;  in  Europe  the 
high  antiquity  of  a  lateral  embouchure  is  generally 
admitted,  although  it  does  not  really  rest,  so  far  as  onr 
present  knowledge  goes,  on  any  conclusive  evidence.1 
The  oblique  mite  of  the  Greeks  was  of  Egyptian 
origin,  and  it  is  therefore  safest  to  suppose  it  to  have 


been  like  the  instrument  frequently  figured  on  the 
monuments  of  ancient  Egypt,  which,  held  obliquely, 
was  blown  through  the  orifice  itself  of  the  pipe  at  its 


upper  extremity.  The  same  instrument  (called  'nay") 
■  still  used  in  Mohammedan  countries.  Tbe  flute  is 
often  mentioned  in  mediaeval  poetry,  but  no  details 
of  its  construction  are  given.  It  was  the  custom,  more- 
over, to  designate  various  instruments  by  this  name. 
The  oldest  representation  we  know  of  the  transverse 
flute  is  found  in  the  11th-century  frescos  of  tbe  cathe- 
dral of  St.  Sophia  at  Kieff.  Eustache  Deschampt, 
a  French  poet  of  tbe  14th  century,  in  one  of  bis 
ballads,  makes  mention  of  the  "  flute  traversaine,"  and 
we  are  justified  in  supposing  that  he  refers  to  the 
transverse  flute.  It  had  certainly  acquired  some  vogue 
in  the  15th  century,  being  figured  in  an  engraving  in 
Sebastian  Virdung's  celebrated  work,'  where  it  is  called 
"  Zwerchpfeiff,"  and,  with  the  drums,  it  already  con- 
stituted the  principal  element  of  the  military  nit 
Agricola'  alludes  to  it  as  the  "  Querchpleiff"  or 
"  Schweizerpfeiff,"  the  latter  designation  dating,  it  is 
said,  from  the  battle  of  Marignan  (1515),  when  the 
Swiss  troops  used  it  for  the  first  time  in  war. 

From  Agricola  onwards  transverse  flutes  formed  a  com- 
plete family,  said  to  comprise  the  distant,  the  alto  and 

tenor,  and  the  base- 
respectively.  Tbrrr  is 
evidently  an  error  in 
the  indications  ef 
pitch  here  given,  for 
the  instruments 


m 


3 


in  fact  have  produced  sounds  an  octave  higher 
those  noted.    Pnetorius,'  who  in  a  special  note  wares 
his  readers  against   inaccuracies  of  this   kind  which 
were   then   frequent,   designates   the  transverse 


the  tenor 
and  alto 

in 


the 


in 


varieties  then  in  use.  A  flute  concert  at  that  time 
two  discanta,  four  altos  or  tenors,  and  two 
The  same  author  distinguishes  between  the  "Trsveris' 
and  the  "  Schwelserpfeiff  "  (which  he  also  calls  "  Feldpfeiff,' 
i.e.,  military  flute),  although  the  construction  was  the 
There  were 
two  kinds  of 


In 


and 


respectively; 
they  were  em- 
ployed exds- 
sively  with  the 
military  dram' 


Mersenae's*  account  of  the  transverse  flute,  then  desig- 
nated "  flute  d'allemand  "  or  "  flute  allemande  "  in  France,  u 
obscure  enough ;  but  the  tablatures  and  an  "  Air  de  0o«r' 
for  four  flutes  in  his  work  lead  us  to  believe  that 


ing  to 


The  Museum  of  the 
vatolre  Royal  of 
possesses  specimens  of  att 
varieties  hitherto  mentioeH 


i  The  Louvre  has  two  ancient  statnes^fton^t^e  VWbsBori*e«i!) 

Ing  our  present  subject,  and  are  therefore  examples  of  no  rsloc 
to  us.  Another  statue  representing  a  flute  player  ocean  in  UK 
British  Museum.  Tbe  instrument  has  been  supposed  «o  be  a 
transverse  flute,  but  erroneously,  for  tbe  it 
tube  against  which  the  Instrumentalist  pr 
without  the  Intervention  of  a  reed,  excite  tbe 
ment  of  tbe  column  of  air. 

•  Mutica  gctuttchl  tuvi  aumortogen,  Basel.  1511. 
»  JsWira  Inttntmenlalit.  WltUrnberg,  U 

*  Orffanoffra^Ma.  Wolfcnbuttel.  1618. 

»  It  Is  from  the  word  IJnf  tl 
lisb  F(fe,  still  applied  to  the 
evidently  derived. 
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except  the  last.  All  of  them  are  laterally  pierced  with  six 
finger  hole*  ;>  they  hare  a  cylindrical  bore,  and 
••at  of  asingle  piece  of  wood.  Their  compass 
consists  of  two  octave*  and  a  fifth.  The 
successive  opening  of  the  lateral  hole*  gives 
rise  to  a  aeries  of  fundamental  notes  forming 
the  first  octave.  By  a  stronger  pressure  of 
the  breath  these  notes  are  reproduced  in  the 
belt  octave  higher,  and  the  extent  of  com- 
pass of  the  instrument  is  completed  in  the 
higher  region  by  the  production  of  other 
harmonics.1 

The  largest  bass  Ante  in  the  Brussels 
museum  is  in  jgr;  n  ~  at  the  French  nor- 
mal pitch  A  -  435  double  vibra- 
tions per  sec-   ond.    It  measures 

0.96  m.  from  the  centre  of  the  blow  ori- 
fice to  the  lower  extremity  of  the  tube. 
The  disposition  of  the  lateral  holes  is  such 
that  it  is  impossible  to  cover  them  with 
the  fingers  if  the  flute  is  held  in  the  ordi- 
nary way.  The  inttrunn-iit  must  be  placed 
against  the  mouth  in  an  almost  vertical 
direction,  inclining  the  extremity  of  the 
tube  either  to  the  right  or  the  left.  This 
inconvenient  position  makes  it  necessary 
that  the  instrument  should  be  divided  into 
two  parts,  enabling  the  player  to  turn  the 
head  joint  that  the  embouchure  may  bo 
most  commodiously  approached  by  the  lips, 
which  is  not  at  all  easy.  The  first  ami 
foorth  of  the  six  lateral  holes  are  double, 
bat  those  holes  are  stopped  up  with  wax 
which  have  become  useless  through  the 
player's  habit  of  using  the  fingers  of  the 
right  or  left  hand  to  cover  the  higher  three 
holes.  The  bass  flute  shown  in  Fig.  1  is  the 
five-simile  of  an  Instrument  in  the  MuseoCiv- 
ieoof  Verona.  The  original,  unfortunately 
do  longer  fit  for  use,  is  nevertheless  suffi- 
ciently well  preserved  to  allow  of  all  its  pro. 
perilunate  measurements  being  given.  The  \M 
lowest  note,  Ek,  is  obtained  with  a  remark-  Flo.  1.  Fio 
able  amplitude  of  sound, 


thus  upsetting  a 


very  prevalent  opinion  that  it  is  impossible  to  produce  by 
lateral  insufflation  sounds  which  go  a  little  lower  than  the 
ordinary  limit  downwards  of  the  modern  orchestral  flute.* 
The  bass  flute  cited  by  Merseune  should  not  differ  much 
from  that  of  the  Musco  Civico  at  Verona.  We  suppose  It 
to  have  been  in  fry  ,  and  that  it  was  furnished  with 

as  open    key  »H?  like  that  which  was  applied  to 

the    recorders   ( f&Ut  douce* )  of  the  same 

epoch,  the  function  of  the  key  being  to  augment  by 
note  the  compass  of  the  instrument  in  the  lower 


Following  Quanta*  it  was  In  France  and  about  the 
middle  of  the  17th  century  that  the  first  modifications 
were  introduced  in  the  manufacture  of  the  flute.  The  im- 
provements at  this  period  consisted  of  the  abandonment  of 
the  cylindrical  bore  in  favor  of  a  conical  one,  with  the  wide 
part  in  the  head  of  the  instrument.    At  the  same  time  the 

anfioot*  whfeVwe^Umtf^  suMMded.'  ^e 

ras  divided  into  two  pieces,  so  that 
i  could  be  tuned  to  the  different  pitches  then 
it  with  longer  or  shorter  pieces.  It 
about  1677,  when  Lully  introduced  the  Ger- 
io  the  opera,  and  recourse  was  had  for  the  first 
time  to  keys,  and  that  the  key  of  Df  was  applied  to  the 
lower  part  of  the  instrument.*  The  engraving  of  B.  Pi  cart, 
d*t*d  1707,  which  ornaments  the  work  of  the  French 
fiaotist  Hotteterre-le- Remain*  represents  the  flute  as 
baring  reached  the  stage  of  improvement  of  which 
we  have  just  spoken,  but  the  body  was  still  formed 
•f  one  piece  only-    In  1728  Quanta,'  finding  himself  in 


toasts 

man  Ante  into  the 


to  indicate  t  h  e  tonality  of  flutes  by  the  note  ^>n> 


Mtie 

•weed  when  the  six  lateral  boles  are  covered  by  tbe  finger*.  _ 
co*tom  la  objectionable  because  It  Is  the  disposition  of  the  finders 
which  is  made  use  of  to  sound  D.  The  practice  has  for  Its  result 
wet  tbe  tonality  Is  always  a  note  lower  than  the  signature  used. 
Thu  the  flats  In  D  is  really  in  C ;  that  In  F  In  r>,  etc. 
.  '  Victor  Mahlllou,  JlinU  on  the  Fingering  cj  the  Boekm  Flute,  Lon- 
000,18*4. 

'  reus.  Kopjmt  Star  Is  Mibrieation  da  Trmtntmenii  de,  Uutique  d 
r  bpamHcm  VnireneUe  de  PariM,  en  18H. 
*  Versa**  evner  Anwe-itmg  die  Plate  trovenitrt  ru  tpiden,  Berlin, 

nBSj 

I  Unless  where  the  contrary  is  stated,  we  have  always  in  view, 
to  uewriblnitthe  successive  Improvements  of  the  flute,  the  treble 
■ate  In  D,  which  is  considered  to  be  typical  of  the  ' 


Paris,  had  a  second  key  applied  to  tbe  flute,  placed  nearly 
at  the  same  height  as  the  firsts  that  of  the  — Q- 
intended  to  differentiate  the  Df  and  the  Eh-  A.       i  ' 
This  innovation  was  generally  well  received  in        tf  j  " 
Oermany,  but  does  not  appear  to  have  met  %)  W 
with  corresponding  success  in  other  countries. 
In  France  and  England  manufacturers  adopted  it  but 
rarely;  in  Italy  it  was  declared  useless*   About  the  same 
time  flutes  were  constructed  with  the  lower  extremity 
lengthened  and  furnished  with  two  supplementary  keys  to 
produce  the  G|  and  C.    This  innovation,  spoken  of  by 
Quants,  did  not  meet  with  a  very  favorable  reception,  and 
was  shortly  afterwards  abandoned.    Passing  mention  may 
be  made  of  the  drawing  of  a  flute  with  a  C  key  in  the  Mutia- 
al  of  J.  F.  B.  Mayers,  Nuremberg,  1741. 


•  f+mcipe*  de  la  Plate  Trover  tier* 

'  "Herm  Johann  Joachim  Quantxius  Lebenalauf,  von  ihm 
r  in  the  HittorUch-  KHHtrhe  BeUrdge  w  Au/nahme 


The  tuning  of  the  instrument  to  different  pitches 
effected,  as  already  explained,  by  changes  in  the  length,  and 
notably  by  substituting  a  longer  or  shorter  upper  piece  in 
the  middle  joint.  So  wide  were  the  differences  in  the 
pitches  then  in  use  that  seven  such  pieces  for  the  upper  por- 
tion of  it  were  deemed  necessary.  The  relative  proportions 
between  the  different  parts  of  the  instrument  being  altered 
by  these  modifications  in  the  length,  it  was  conceived  that 
the  just  relation  could  be  re-established  by  dividing  the 
foot  into  two  pieces,  below  the  key.  These  two  pieces  were 
adjusted  by  means  of  a  tenon,  and  it  was  asserted  that,  in 
this  way,  the  foot  could  be  lengthened  proportionately  to 
the  length  of  the  middle  joint.  Flutes  thus  improved  took 
the  name  of  "  flutes  a  regis tre."  The  register  system  was, 
about  1752,  applied  by  Quants  to  the  head  joint,  and,  the 
embouchure  section  being  thus  capable  of  elongation,  it  was 
allowable  to  the  performer,  according  to  the  opinion  of  this 
professor,  to  lower  the  pitch  of  the  flute  a  semitone,  without 
having  recourse  to  other  lengthening  pieces,  and  without 
disturbing  the  accuracy  of  intonation. 

The  upper  extremity  of  the  flute,  beyond  the  embouchure 
orifice,  is  closed  by  means  of  a  cork  stopper.  On  the  posi- 
tion of  this  cork  depends,  in  a  great  measure,  the 
tuning  of  the  flute.  It  is  in  its  right  place 
when  the  accompanying  octaves  are  true. , 
Quanta,  in  speaking  of  this  accessory, 
mentions  the  use  of  a  nut-screw  to  give 
the  required  position  to  the  cork.  He 
does  not  name  the  inventor  of  this  appli- 
ance, but,  according  to  Tromlits,'  the  improvement 
due  to  Quants  himself.  The  invention  goes  back  to  1728. 

When  the  Method  of  Quanta  appeared  there  were  still  in 
use,  besides  the  orchestral  flute  in  D,  the  little  fourth  flute 
in  O,  the  low  fourth  flute  in  A,  and  the  flute  d'amour  a  note 
higher;  in  France  they  had,  moreover,  the  little  octave 
flute  in  D  (octave).  A  bass  flute  in  D  had  also  been 
attempted  (see  Fig.  2).  When  Bibocq  published  his  Btmtr- 
kungen  uber  die  .Plots  M  the  flute  had  already  the  Ave  keys 
here  shown.  This 
not  cite  the  inventor  of  the 
new  keys,  but 
for  Kusder,  a  musical  i 
in  " 


sic,  and 


$  j  i  jfj-J 


than  by 

claim  for  himself  to  the  credit  of  th  is 
only  says  that  "he  had  occupied  himself  for  i 
in  applying  these  keys  so  as  not  to  augment 
of  playing,  but,  on  the  contrary,  to  re  " 
them  as  easy  ss  possible.""  We  may 
London  maker  as  the  author  of  the  first  flute  with  Ave 
keys,  with,  however,  a  reservation  as  to  the  OS  key,  whierv 
from  1727,  had  been  applied  by  Hoffmann  of  Rastenberg* 
to  the  transverse  flute  and  the  oboe.  The  higher  key  of 
C8,  adopted  from  1786  by  TromliU,  we  believe  to  have  been 
first  recommended  by  Ribocq  (1782). 

In  1785  Richard  Potter,  of  London,  improved  Quanta's 
slide  applied  to  the  bead  joint  as  well  as  to  the  register  of 
the  foot  by  a  double  system  of  tubes  forming  double  sliding 
air-tight  joints.  In  the  document"  describing  this  im- 
provement Potter  patented  the  idea  of  clothing  the  holes 
which  were  covered  by  keys  formed  by  metal  conical 
valves.  The  keys  mentioned  in  the  patent  were  four,— Df, 
F,  Of,  AS.  The  idea  of  extending  the  compass  of  the  flute 


drr  MuMi,  by  Marpurg.  Berlin,  17M.    QuanU  was  professor  of  the 

Ante  to  Frederick  the  Great. 

*  Antonio  Lo  reason! ,  Saggio  per  ben  Kmarr  U  JtotUo  travmo,  Vi- 
ce nm,  \m. 

•  Avefdhrlisker  wnd  ghMHeker  Vnlerrieht  He  PlUe 
Lelpaic,  1797.  Compare  Schilling,  Vnim.- Lexicon,  Leipstc.  1 


'"'Htendal.  1782. 
»  Kurte  Abbnn<Uuncxor\ 


u  Uerber,  Lexicon  der  -- 
d  Kngllsh  patent.  No.  1499 


178*. 
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downward!  wit  taken  up  again  about  the  same  time  by two 
player*  of  the  Ante  in  London  named  Taoet  and  Florio. 
They  deviaed  a  new  disposition  of  the  keys  C  and  Of,  and 
confided  the  execution  of  their  invention  to  Putter.  In  Dr. 
Arnold's  New  Instructions  for  the  German  Flute  occurs  a  tab- 
latnre,  the  engraving  of  which  goes  back  to  the  end  of  the 
18th  century,  and  bears  the  following  title,  "A  Complete 
Drawing  and  Concise  Scale  and  Description  of  Tacet  aud 
Florio's  new  invented  German  Flute,  with  all  the  additional 
keys  explained."  It  explains  the  use  of  six  keys,— C,  Of, 
1)1  F,  Of,  AS,— that  are  not  always  figured,  " 
employment  of  so  many  keys  was  a 
lite  himself,  who,  however,  made  fl 
adding  EJ»,  another  F,  and  <  X  declared  that  he  was  not  in 
favor  of  so  great  a  complication,  and  that  he  preferred  the 
flu w  with  only  two  keys,  Df  and  Yb,  with  a  register  foot 
joint  and  a  cork  nut-screw  at  the  head  Joint  This  instru- 
ment met  all  requirements.  He  was  even  against  the  use 
of  the  keys  for  CO  and  Cf,  because  they  altered  the  recog- 
nised quality  of  tone  of  the  instrument.  When  Tromlits 
published  bis  method,  the  family  of  flutes  had  become 
modified.  It  comprehended  only  the  typical  flute  in  D,  the 
flute  d'amoura  minor  third  lower,  a  "  third"  flute  a  minor 
third  higher,  and,  finally,  the  little  octave  flute. 

While  Tromlits  was  struggling  in  Germany  with  the  idea 
of  augmenting  the  compass  of  the  flute  downwards  by  em- 
ploying open  keys  for  C9  and  Cf,  an  Italian,  Giovanni  Ba- 
tista Orasi,1  increased  the  scale  of  the  instrument  down- 
wards by  the  application  of  five  new  keys,  vis.,  B,  Bfe,  A, 
A)),  and  G.  At  the  same  time  that  he  produced  this  inven- 
tion *  he  conceived  the  plugging  of  the  lateral  holes  by  the 
valve  keys  then  recently  invented  by  Potter.  But  it  was 
hardly  possible  to  obtain  a  perfect  plugging  of  seven  lateral 
holes  with  the  aid  of  as  many  keys,  for  the  control  of  which 
there  were  only  the  two  little  fingers,  and  therefore  this 
invention  of  Orasi  proved  a  failure. 

In  1808  Frederick  Nolan,*  of  Stratford,  near  London,  con- 
ceived an  open  key,  the  lever  of  which,  terminating  by  a 
ring,  permitted  the  closing  of  a  lateral  hole  at  the  same 
time  the  key  was  being  acted  upon.  The  combination  in 
this  double  action  is  the  embryo  of  the  mechanism  that  a 
little  later  was  to  transform  the  system  of  the  flute.  Two 
years  later  Macgregor,'  a  musical-instrument  maker  in 
London,  constructed  a  bass  flute  an  octave  lower  than  the 
ordinary  flute.  The  idea  was  not  new,  as  is  proved  by  the 
existenoe  of  the  bass  flute  mentioned  above.  The  differ- 
ence between  the  two  instruments  lies  in  the  mechanism  of 
the  keys.  That  employed  by  Macgregor  consisted  of  a 
double  lever,  a  contrivance  dating  from  before  the  middle 
of  the  18th  century,  of  which  the  application  is  seen  In  an 


About  1830  the  celebrated  French  flautist  Tulou  added 
two  more  keys,  those  of  Ft 
Cf.  and  a  key,  called  "d« 
denoe,"  to  facilitate  the 
panying  shakes. 

To  Increase  the  number 
keys,  to  Improve  their  system  »■  wrn 
plugging,  and  to  extend  the 
scale  of  the  instrument 


ober  of  d£ 
stem  of  tm 
nd   the  W 
in  the  *J 


t  region, — these  had  hitherto  been  the  principal  prob- 
i  dealt  with  in  the  improvement  of  the  flute.  No  maker, 
no  inventor  whose  labors  we  have  called  attention  to,  bad 
so  yet  devoted  his  attention  to  the  rational  division  of  the 
column  of  air  by  means  of  the  lateral  holes.  In  1831  Theo- 
bald Boehm,  a  Bavarian,  happening  to  be  in  London,  was 
struck  with  the  power  of  tone  the  celebrated  English  per- 
former Charles  Nicholson  drew  from  his  instrument.  Boehm 
learned,  and  not  without  astonishment,  that  his  English 
colleague  obtained  this  result  by  giving  the  lateral  holes  a 
much  greater  diameter  than  was  then  usually  admitted. 
About  the  same  time  Boehm  made  the  acquaintance  of  an 
amateur  player  named  Gordon,  who  had  effected  certain 
improvements ;  he  had  bored  the  lateral  hole  for  the  lower 
K,  and  had  covered  it  with  a  key,  while  he  had  replaced 
the  key  for  F  with  a  ring.  These  innovations  set  Boehm 
about  attempting  a  complete  reform  of  the  instrument.* 

1  Saogio  per  eottruiree  tuonare  xmjlauto  travtrto  enarmonieoehe  ha 
imonilurt  del  Vi/iUna,  Rome.  1W. 

*  The  Idea  of  this  large  flute  was  taken  up  inlti  In  1819  by 
Trexler  of  Vienns.  who  called  It  the  "  panaulon. 

»  Patent,  No.  8183. 

*  Patent,  No.  $349. 

*  Another  specimen,  almost  the  same,  constructed  about  1775. 
and  called  "  Basse  do  Musette."  may  be  seen  In  the  Museum  of 
the  Paris  Conservatoire. 

*  Bee  Debet  den  Flotenbau  und  die  peueMen  Vrrbetaeningm  dftvfbnx, 
Mai  nr.,  1847;  and  W.  8.  Broad  wood.  An  /ferny  on  the  (\>nMruetum 
0/  Flute, 


He  went  resolutely  to  work,  and  during  the  year  1832  he 
produced  the  new  flute  which  bears  his  name.  This  instru- 
ment is  distinguished  by  a  new  mechanism  of  keys,  ss  well 
as  by  larger  holes  disposed  along  the  tube  in  geometrical 
progression. 

Boehm's  system  had  preserved  the  key  of  Of  opes; 
Coche,'  s  professor  in  the  Paris  Conservatoire,  assisted  by 
Auguste  Buffet  the  younger,  a  musical-instrument  maker 
in  that  city,  modified  Boehm's  flute  by  closing  the  Gf  with 
a  key,  wishing  thus  to  render  the  new  flugering  more  i 
formable  to  the  old.  He  thus  added  a  k< 
shake  upon  Cf  with  Df,  and  brought 
changes  in  the  instrument  of  less  import 

Boehm  had  not,  he 
which  bad  been  conical  from  the  end  of  the  17th  century. 
In  1846,  however,  be  made  further  experiments,  sod  the 
results  obtained  were  put  in  practice  by  the  construction  of 
a  new  instrument,  of  which  the  body  was  bored  cylindrical 
but  the  head  was  modified  at  the  embouchure.  The  in 
ven tor  thus  obtained  a  remarkable  equality  in  the  tones  of 
the  lower  octave,  a  greater  sonorousness,  and  a  perfect  accu- 
racy of  intonation,  by  establishing  the  more  exact  propor- 
tions which  a  column  of  air  of  cylindrical  form  permitted. 

The  priority  of  Boehm's  invention  was  long  contested, 
his  detractors  maintaining  that  the  honor  of  having  recon- 
structed the  flute  was  due  to  Gordon.  But  an  impartial 
investigation  vindicates  the  claim  of  the  former  to  the 
invention  of  the  large  lateral  holes.*  His  greatest  title  to 
fame  is  the  invention  of  the  mechanism  which  allows  the 
production  of  the  eleven  chromatic  semitones  intermediate 
between  the  fundamental  note  and  its  first  harmonic  by 
means  of  eleven  holes  so  disposed  that  in  opening  them  suc- 
cessively they  shorten  the  column  of  air  in  exact  propor- 
tional quantities.'  Boehm10  has  published  a  diagram  or 
scheme  to  be  adopted  in  determining  the  position  of  the 
note- holes  of  wind  instruments  for  every  given  pitch.  This 
diagram  gives  the  position  of  the  intermediate  holes  which 
be  had  been  enabled  to  establish  by  a  rale  of  proportion 
based  on  the  law  of  the  lengths  of  strings. 

The  Boehm  flute,  notwithstanding  the  high  degree  of 
perfection  it  has  reached,  has  not  secured  unanimous  favor; 
even  now  there  are  players  who  prefer  the  ordinary  flute. 
The  change  of  fingering  required  for  some  notes,  the  great 
delicacy  and  liability  to  derangement  of  the  mechanism, 
have  something  to  do  with  this.  In  England  especially, 
the  ordinary  flute  retains  many  partisans,  thanks  to  the 
improvements  introduced  by  a  clever  player,  Abel  Slccama, 
in  1845."  He  bored  the  lateral  holes  of  E  and  A  lower,  and 
covered  them  with  open  keys.  He  added  some  keys,  and 
of  the  other  lateral  holes,  of  which 


he  increased  the  diameter,  producing  thus  a 

Boehm  flute,  while 


almost  equal  to  that  of  the  1 
ing  the  old  fingering  for  the  notes  of  the 
But  in  spite  of  these  Improvements  the  old  flute  will  sot 
bear  an  impartial  comparison  with  that  of  Boehm.   (v.  at.) 

TRANSYLVANIA  (Germ.  Subenbilrgen),  a 
mountainous  principality  (Gross-Furstenthum)  form- 
ing the  extreme  eastern  portion  of  Austria-Hungary, 
is  bounded  on  the  W.  and  N.  by  Hungary  proper,  on 
the  E.  by  Bukowina  and  Moldavia,  and  on  the  8.  by 
Walachia.  The  German  name  is  usually  derived  from 
the  seven  principal  fortified  towns  or  "burgs  "  founded 
by  the  German  colonists,  though  some  authorities 
prefer  to  connect  it  with  the  Zibin  Mountains  on  the 
south  frontier.  The  Latin  name  appears  first  after 
the  12th  century,  and  signifies  "beyond  the  woods," 
U,  from  Hungary;  the  Magyar  and  Roumanian 
names  (ErdcMy  and  Ardealu)  both  mean  "forest-land" 
For  all  political  and  administrative  ends,  and  in  the 
official  statistics  and  returns,  Transylvania  is  now 
wholly  incorporated  with  Hunoahv  (a.v. ),  and  to  all 
intents  and  purposes  is  a  part  of  that  Kingdom.  The 
principality  has  the  form  of  an  irregular  circle,  with 
an  area  of  about  21,000  square  miles,  and  is  on  sB 
sides  surrounded  by  mountain  chains,  while  the  in- 
terior is  barred  ana  striped  with  lower  ranges.  On 
the  west  or  Hungarian  side  there  are  various  wide  and 


AS 


I  Exnmen  critique  de  la  Flute  Ordinain  comparer  d  la  Flute  Both* 
Paris.  1838. 

•  They  existed  long  before,  however.  In  the  Chinese  TV  and  tht 

'VrhfTrcadcr'  may  consult  with  advantage  Mr.  C.  Welch's  lft> 
lory  of  the  Boehm  Flute  (London.  18R3).  wherein  all  the  documents 
relatfnK  to  this  interesting  discussion  have  * 
great  Impartiality. 
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ly  easy  passes  into  the  interior,  but  on 
the  east  and  south  frontiers  the  lofty  bounding 
mountains  present  steep  and  rugged  faces  outwards, 
firing  to  Transylvania  the  general  aspect  of  a  huge 
natural  fortress.  These  mountains  are  a  continuation 
of  the  Hungarian  and  Galician  Carpathians;  in  fact, 
the  mountains  of  Transylvania  may  be  regarded 
together  as  forming  the  southeastern  main  group  of 
the  Carpathian  system.  The  loftiest  and  most  rugged 
peaks  are  on  the  north  and  south  boundaries.  On 
the  north  the  highest  summit  is  the  Pietross  (7534 
feet),  one  of  the  Rodna  Alps ;  on  the  south  are  the 
Butehetsh  (8262  feet),  the  Konigstein  (7357  feet),  and 
the  Negoi  (8340  feet).  The  east  is  bounded  by  several 
parallel  chains,  the  highest  peak  in  which  is  the 
Ptetrossul  (6910  feet) ;  and  on  the  west  border  the 
greatest  height  is  attained  towards  the  south,  where 
several  peaks  reach  7200  feet.  On  the  west  are  the 
Transylvanian  Ore  Mountains  (Erxgebirge),  with  the 
curious  Detunata  ("  thunder-smit  '\ and  the  Bihar 
group,  with  its  numerous  caverns.  There  are  numer- 
ous valleys,  ravines,  and  cafions  in  the  network  of 
mountains  covering  the  interior  of  the  country,  but  it 
i*  only  along  the  courses  of  the  principal  rivers  that 
plains  of  any  size  are  found.  The  chief  riven  are  the 
Aluta  or  Alt,  which  flows  south,  pierces  the  southern 
boundary  mountains  at  the  Rot  her  Thurm  Pass,  and 
joins  the  Danube,  and  the  Maroe,  to  the  west,  and  the 
bzamos,  to  the  north,  both  tributaries  of  the  Theiss, 
which  also  falls  into  the  Danube.  All  these  are  navi- 
gable, and  are  fed  by  various  tributaries.  The  largest 
Lake  is  the  Hodoser  or  Eseger  See,  13  miles  long. 
Transylvania  abounds  in  mineral  springs  of  all  kinds, 
especially  saline  and  chalybeate.  The  climate  is  toler- 
ably severe :  hot  summers  alternate  with  very  cold 
winters ;  but  the  rainfall  is  not  great. 


tiold  is  found  in  certain  quantity  in  mines,  and  it  is  also 
>  "  in  some  of  the  streams,  chiefly  by  Gypsies.  The 
found  in  conjunction  with  tellurium  (first  dis- 
I  in  Transylvania  in  1782,  and  until  the  present  cen- 
tury not  found  anywhere  else,  see  Teixubium).  Silver, 
cupper,  lead,  and  iron  are  also  worked  to  some  profit.  Coal 
occur*  in  considerable  abundance,  and  it  is  mined  in  the 
Schilthal,  but  the  superabundance  of  timber  has  retarded 
its  exploitation.  Hills  largely  formed  of  pure  salt  are  met 
with  here  and  there,  and  there  are  also  very  rich  subter- 
of  salt,  sometimes  cropping;  upon  the  sur- 
i  of  the  saline  springs  also  yield  salt  enough  to 
their  evaporation  profitable.  The  vegetation  of 
Transylvania  is  luxuriant,  except  of  course  in  the  higher 
mountain  aones.  Fruits  abound,  as  apples,  pears,  peaches, 
apricots,  plums,  cherries,  chestnuts,  and  almonds ;  mulber- 
ries an  also  cultivated.  The  wine  nourishes  best  in  the 
valley  of  the  Marcs.  Agriculture  is  one  of  the  most  Im- 
portant industries,  though  the  available  good  land  is  by  no 
means  fully  taken  np.  The  chief  crop  is  maize ;  but  wheat, 
rye,  and  other  grains,  potatoes,  saffron,  hemp,  flax,  and 
tobacco  are  also  grown.  Extensive  forests  clothe  mncb  of 
the  country,  bat  are  in  a  somewhat  neglected  condition. 
Oo  the  boundary  mountains  the  trees  are  mainly  conifer- 
ova;  in  the  interior  oaks,  elms,  beeches,  and  ashes  are  con- 
spicuous. 

The  forests  afford  cover  for  many  wild  animals.  Bears, 
wolves,  foxes,  boars,  and  various  varieties  of  game  are 
found,  and  on  some  of  the  mountains  the  chamois.  There 
is  abundant  pasturage  on  which  excellent  cattle  are  reared  ; 
and  in  some  districts  buffaloes  are  bred  for  draught  pur- 
poses. More  Important  is  the  breeding  of  a  sturdy  race  of 
bones,  thousands  of  which  are  annually  exported.  The 
mountains  maintain  very  large  flocks  of  sheep,  of  which 
two  kinds  are  distinguished — with  a  fine  short -stapled  and 
a  coarse  long-stapled  wool  respectively.  Silkworms  are 
bred,  and  some  silk  is  spnn ;  and  the  export  of  honey  and 
wax,  from  both  wild  and  domestic  bees,  is  not  inconsid- 
erable. Neither  the  means  of  communication  with  the 
external  world  nor  the  manufacturing  industry  in  Transyl- 
vania is  developed  to  any  important  extent ;  the  latter, 
indeed,  has  to  a  certain  extent  gone  back.  The  most  in- 
dostrions  and  in  general  the  most  advanced  of  the  popula- 
tion are  the  "8axons  ";  and  trade,  the  great  bulk  of  which 
is  with  Ron  mania,  is  mainly  in  the  hands  of  Armenians  and 
Oreeks.  The  chief  commercial  centres  and  principal  towns 
are  H ernitan naiad t,  Kronsta.lt,  Bistritr,  and  Szamos-Uj 


Perhaps  the  most  interesting  point  in  connection  with 
Transylvania  is  the  variety  of  its  population,  which  ia 
1880  numbered  2,084,048  in  all.  Until  1848  the  chief  in- 
fluence and  privileges,  as  well  as  the  only  political  rights, 
were  divided  among  the  three  "  privileged  nations"  of  the 
Hungarians,  Saeklers,  and  Saxons.  The  first  are  the  de- 
scendants of  the  Magyar  conquerors.  The  Szeklers,  i.e, 
"guardians,"  chiefly  on  the  east  borders,  settled  in  eastern 
Transylvania  to  act  as  guardians  of  the  frontiers.  The 
Saxons  are  the  posterity  of  the  German  immigrants  brought 
by  King  Geiaall.  (1141-1161)  from  Flanders  and  the  lower 
Rhine  to  cultivate  and  re  people  his  desolated  territories. 
At  first  these  were  known  as  Teutonea,  Teutonici  Hospltea, 
and  Flandrenses,  but  since  the  beginning  of  the  13th  cen- 
tury the  general  name  of  "Saxons,"  as  tantamount  >  to 
"  Germans,"  has  prevailed  (c/.  Saxony,  vol.  xxi.  p.  3671. 
The  Hungarians  and  Sxeklers  together  number  609,208,  and 
the  Saxons  204,713,  but  by  far  the  most  numerous  element, 
though  long  excluded  from  power  and  political  equality,  is 
formed  by  the  Walachians  or  Roumanians,  1,146,611  in 
number,  a  mixed  race,  not  entitled  to  the  descent  which 
they  claim  from  the  early  Roman  colonists  of  Dacia.  The 
Gypsies  of  Transylvania,  who  are  beard  of  under  a  voivode 
or  prince  of  their  own  in  1417,  are  estimated  at  46,460; 
many  of  them  have  abandoned  a  nomadic  life  and  have 
taken  to  agriculture  or  gold-washing.  Jews,  Armenians, 
Bulgarians,  Ruthenians,  and  Greeks  are  also  represented  in 
the  medley  of  peoples.  About  70,000  (chiefly  children)  are 
returned,  un classed,  as  "  not  able  to  speak."  The  Magyars 
are  mostly  Roman  Catholics  or  Unitarians,  the  Germana 
Protestants,  and  the  Roumanians  adherents  of  the  Greek 
Church. 

Transylvania  formed  part  of  the  Roman  province  of 
Dacia.  After  the  withdrawal  of  the  Romans  the  country 
became  for  centuries  the  prey  of  the  various  peoples  whs 
swept  across  it  in  their  restless  migrations.  At  the  begin- 
ning of  the  11th  century  (1004)  Stephen  I.  of  Hungary 
made  himself  master  of  the  land,  which  was  thenceforward 
governed  as  an  Hungarian  province  by  a  voivode.  In  1538 
the  voivode,  John  Zapolya,  succeeded  in  rendering  himself 
independent,  and  he  and  his  successors,  who  were  generally 
elected  by  the  people,  were  supported  by  the  Turks  against 
the  house  of  Austria,  while  the  difficult  nature  of  their 
country  preserved  them  on  the  other  hand  from  becoming 
too  dependent  on  their  powerful  allies.  After  the  defeat 
of  the  Turks  at  Vienna  in  1683,  their  influence  in  Transyl- 
vania waned,  and  in  1699.  by  the  peace  of  Carlowita,  the 
Porte  acknowledged  the  sueeraluty  of  Leopold  L  of  Austria 
over  Transylvania.  By  the  Leopoldine  diploma  of  1691 
Leopold  had  guaranteed  the  ancient  rights  and  laws  of  the 
land,  and  united  it  formally  with  the  Hungarian  crown. 
In  1765  Maria  Theresa  made  it  a  grand  principality  (Gross- 
Furstenthum).  The  efforts  of  the  Roumanian  inhabitants 
to  secure  recognition  ss  a  fourth  "  nation,"  and  I 
tion  of  the  non-Magyar  population  to  a  < 
Hungary,  led  to  trot 
19th  century,  culminating 
in  1848.  In  1849,Transylv 
by  an  imperial  decree,  and  1 
but  in  1880  the  old  order  was  renewed,  an 
incorporation  with  Hungary  was  perfected  in  1868. 
that  time  the  policy  of  the  Hungarian  party  has  on  the 
whole  prevailed,  and  the  Magyarixation  of  the  principality 
is  steadily  being  carried  through,  in  spite  of  the  bitter  pro- 
test* and  discontent  of  both  the  Saxons  and  Roumanians. 
An  Hungarian  university  was  founded  at  Klausenborg  ta 
1872 ;  and  Hungarian  ia  recognised  as  the  official  language. 

(r.  arc.) 

TRAPANI,  a  seaport  of  Italy,  capital  of  the  prov- 
ince of  Trapani,  and  an  episcopal  see,  lies  on  the 
extreme  northwest  coast  of  Sicily,  19  miles  to  the 
north-northeast  of  Marsala  and  4  miles  to  the  westr 
southwest  of  Monte  St»  Oiuliano.  It  lies  on  a  Bandy 
peninsula  resembling  a  sickle  (whence  the  name,  from 
oWwavov),  projecting  westward  and  concave  towards 
the  north.  It  is  a  place  of  considerable  enterprise ; 
the  streets  are,  comparatively  speaking,  regularly 
built  and  well  kept ;  and  the  population  are  above  the 
average  in  industry  and  intelligence.  The  town  is 
still  surrounded  by  a  wall  with  bastions.  Some  of  tlte 
mediaeval  houses  are  interesting  architecturally,  but 
none  of  the  public  buildings  require  special  notice. 
Among  the  institutions  of  Trapani  may  be  mentioned 
the  lyceuni  (with  natural  history  collection  and  picture 
gallery),  the  gymnasium,  the  technical  and  navigation 
schools,  and  the  library.  Some  of  the  churches  con- 
tain choice  works  of  art.    The  industries  of  the  place 
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include  linen  manufacture  and  works  in  coral,  wood, 
iron,  marble,  alabaster,  mother-of-pearl;  there  are 
also  extensive  salt  lagoons  in  the  immediate  neighbor- 
hood, and  there  is  considerable  traffic  in  salt,  soda, 
sulphur,  and  grain.  The  harbor,  on  the  southwest 
side  of  the  sickle,  is  sheltered  by  a  mole  and  pro- 
tected by  a  fort  in  the  islet  of  Columbara ;  it  has  a 
lighthouse  at  the  entrance,  and  is  accessible  to  vessels 
of  about  400  tons.    The  population  in  1881  was  32, 


Trapanl,  the  ancient  Drepanwn  or  Drtpana,  was  the  sea- 
port of  Eryx  (see  Ebyx  and  Monte  San  Oioliamo),  and 
la  represented  by  Virgil  as  the  scene  of  the  death  of  An- 
chivn,  and  of  the  funeral  game*  celebrated  in  his  honor. 
Towards  the  beginning  of  the  First  Punic  War  (c.  260  B.C.) 
it  was  made  a  fortress  by  Hainilcar  Bare*,  who  removed 
hither  the  greater  number  of  the  inhabitants  of  Eryx,  the 
remainder  being  transferred  in  249.  It  fell  into  the  hands 
of  the  Romans  at  the  end  of  the  war,  and  does  not  figure 
again  in  ancient  history.  It  appears,  however,  to  have 
continued  to  flourish  aa  a  commercial  town,  being  men- 
tioned both  by  Cicero  and  by  Pliny.   In  the  Middle  Ages  it 

TRAPPISTS.  The  abbey  of  Notre  Dame  de  la 
Maiaon-Dieu  de  la  Trappe  was  founded  in  1140  by 
Rotrou,  count  of  Perche,  at  Soligny-la-Trappe,  a  vil- 
lage of  Haut-Perehe,  now  in  the  aiTondissement  of 
Mortagne,  department  of  the  Orae,  so  named  from 
the  narrow  gorge  which  formB  its  entrance,  compar- 
able to  a  trap-door.  It  was  at  first  attached  to  the 
congregation  of  Savigny.  a  minor  offshoot  of  the 
order  of  Fontevrault,  but  that  congregation  was  united 
in  1 148  to  the  Cistercian  order,  and,  by  the  special 
intervention  of  St  Bernard,  was  affiliated,  with  all 
its  dependencies,  to  his  own  abbey  of  Clairvaux.  No 
mediaeval  monastic  order  fell  more  rapidly  *nd  sig- 
nally from  the  spirit  of  its  original  institute  than  the 
Cistercian,  and  La  Trappe  formed  no  exception  to  the 
general  decay.  Indeed,  its  geographical  position  in  a 
district  fiercely  contested  during  the  long  war  between 
France  and  England  hastened  its  declension,  for  it  was 
several  times  taken  and  pillaged,  while  the  members 
of  the  community,  at  last  compelled  to  break  up  and 
disperse,  returned  at  the  close  of  the  war  with  their 
traditions  interrupted,  their  discipline  relaxed,  and 
their  moral  tone  deteriorated.  Nor  was  this  the  worst 
The  introduction  of  the  "commendam  "  system  into 
the  French  Church,  whereby  secular  ecclesiastics  were 
empowered  to  hold  monastic  benefices  without  resi- 
dence or  conformity  to  the  rule  of  the  society  in  which 
they  ranked  as  heads,  wrought  yet  further  mischief ; 
and,  though  the  Trappists  at  first  endeavored  to  resist 
Jean  du  Bellay,  the  celebrated  bishop  of  Paris  (after- 
wards cardinal-bishop  of  Ostia),  whom  Francis  I. 
nominated  in  1526  as  abbot  commendatory,  and  were 
upheld  by  the  pope  in  continuing  to  elect  their  own 
abbots,  yet  their  efforts  were  fruitless,  and  Du  Bellay 
was  succeeded  by  a  Beries  of  titular  abbots,  under 
whose  nominal  rule  the  estates  of  the  abbey  were  im- 
poverished, the  buildings  suffered  to  fall  into  nearly 
total  rain,  and  the  conduct  of  the  monks  became  a 
public  scandal  In  fact  the  community  was  broken 
up,  the  dismantled  monastic  buildings  were  abandoned 
to  a  few  domestics  and  their  families,  and  the  scattered 
Trappists  seldom  reassembled  save  for  hunting  parties 
and  similar  amusements.  Such  was  the  condition  of 
things  when  a  reformer  arose  in  the  person  of  one  of 
those  very  abbots  commendatory  who  hsd  been  the 
ruin  of  the  institute. 

Armand  Jean  Bouthillier  de  Ranee,  second  son  of 
Denis  Bouthillier  de  Ranee  and  Charlotte  Joly  his 
wife,  was  born  in  Paris  on  January  9,  1626.  By  his 
father's  side  he  was  sprang  from  a  patrician  family  of 
Breton  origin  long  settled  in  Normandy ;  by  his 
mother's  he  was  connected  with  powerful  members 
of  the  official  hierarchy.  His  near  kindred  were 
wealthy,  titled  and  highly  placed  in  the  magistracy, 
the  army,  and  the  dignities  of  the  church ;  while  the 


fact  that  Cardinal  Richelieu  was  one  of  his  sponsors 
and  gave  him  his  own  fore-names  sufficiently  attests 
the  political  influence  just  then  at  their  disposal  The 
child  showed  early  tokens  of  considerable  abilities,  and 
was  intrusted  by  his  father  to  accomplished  tutors, 
under  whom  he  made  rapid  progress.    He  was  origi- 
nally intended  to  enter  the  order  of  the  Knights  of 
Malta,  but  the  death  of  bis  elder  brother  in  1637. 
after  a  long  illness,  changed  his  father's  plans,  ami 
the  child  (who  had  been  tonsured  in  1635  by  way  of 
precaution  against  such  a  contingency)  was  at  once 
put  in  possession  of  the  various  benefices  which  had 
been  secured  for  his  cider ;  so  that  while  still  under 
eleven  years  of  »ge  J he  was  canon  of  Notre  Dame  de 
Paris,  abbot  of  La  Trappe.  of  Notre  Dame  du  Val, 
and  of  St  Symphorian  or  Beauvais,  and  prior  of 
Boulogne,  near  Chambord,  and  of  St  Clementin,  fa 
Poitou.  In  1 642  he  was  Rent  to  the  College  d'  Harcourt, 
where  he  began  the  usual  course  of  philosophy,  but  ad- 
dicted himself  almost  at  once  to  the  then  popular  study 
of  judicial  astrology,  which  he  soon  forsook  for  the 
cognate  delusion  of  alchemy.    Nevertheless,  he  dis- 
tinguished himself  in  the  more  accredited  studies  of 
the  college,  and  graduated  as  M  A.  in  1644.   It  was 
then  usual  for  Parisian  students  in  theology  to  attend 
the  course  of  lectures  delivered  at  the  Sorbonne,  but 
De  Ranee  preferred  to  return  home  and  pursue  his 
theological  studies  under  private  instruction.   He  was 
ordained  deacon  in  1648,  and,  being  in  the  heyday  of 
youth,  with  high  spirits  and  popular  manners,  feu 
readily  into  the  dissipations  of  the  time,  leading  a  verr 
irregular  life,  yet  not  so  as  to  forfeit  the  goodwill  of 
even  hia  stricter  acquaintance.    He  wan  ordained  priest 
in  1651,  but  made  no  alteration  in  his  habits,  and  yet 
so  far  kept  up  his  studies  that  when  examined  in  1652 
for  his  license  as  bachelor  in  theology,  he  came  out  st 
the  head  of  the  candidates,  while  the  famous  Bossurt 
ranked  only  as  third.    In  1653  he  lost  his  father,  who 
bequeathed  property  to  him  which  doubled  his  already 
large  income,  and  in  1654  be  graduated  as  doctor  of 
divinity,  when  his  uncle,  the  archbishop  of  Toon, 
made  mm  one  of  his  archdeacons,  hinting  that  thb 
preferment  would  be  merely  the  preliminary  of  a 
mitre.    He  never  so  much  as  pretended  to  discharge 
the  duties  of  his  new  office,  but  spent  bis  time  amusinc 
himself  at  bis  ohateau  of  Vereti ;  in  despite  of  which 
his  uncle  nominated  him  as  deputy  from  the  diocese 
of  Tours  to  the  general  assembly  of  the  French  clergy 
convoked  by  the  king  in  1655  to  discuss  the  Jansemst 
controversy.    The  chief  matter  of  interest  in  this 
connection  is  that  he  was  one  of  the  minority  of  63 
doctors  of  the  Sorbonne  who  refused  to  vote,  with  the 
majority  of  127.  a  censure  upon  the  Jansenist  leader 
Arnauld,  though  he  took  part  later  against  that  school. 
The  sudden  death  of  the  duchess  of  Rohan  -Mont 
bason,  with  whom  he  was  intimate,  and  whose  rela- 
tions with  him  were  the  subject  of  much  hostile  com- 
ment, is  said  to  have  been  the  first  great  shock  which 
began  the  process  of  change  io  his  views  of  life  and 
duty.   A  story,  which  was  first  given  currency  in  so 
anonymous  account  of  his  conversion  published  at 
Cologne  in  1668,  much  heightens  this  by  alleging  that 
De  Rat  ice  arrived  at  the  Duchess's  house  unaware  of 
her  death,  and  went  direct  to  ber  apartment  without 
being  warned  by  the  servants,  only  to  find  her  bead 
lying  apart  frorr  her  decapitated  body,  having  been 
cut  off  because  the  coffin  was  too  short  and  there  wis 
no  time  to  procure  another.  The  truth  of  this  story 
(itself  containing  several  improbable  incidents)  was 
promptly  denied  by  Maupeou,  the  earliest  of  Pe 
Ranch's  biographers,  and  has  been  rejected  by  Bark 
and  St  Simon,  though  accepted  by  La  Harpe  and 
Voltaire.    What  is  certain  is  that  the  alteration  in  bis 
habits  nearly  synchronises  with  the  death  of  Madame 
de  Montbason,  and  that  the  yean  1657,  1658,  and 
1659  were  mainly  spent  in  solitary  studies  or  in  visit* 
to  the  monasteries  of  which  he  was  titular  head,  varied 
by 
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be  sooght.  while  in  1660  the  death  of  the  duke  of 
Orleans,  whose  chief  almoner  he  was,  appears  to  have 
giren  tue  final  direction  to  his  thoughts,  though  it  was 
not  for  some  years  that  he  carried  out  his  new  plans 
to  the  full.   His  first  resolution  was  to  sell  his  patri- 
mony and  resign  his  benefices,  and  in  1662  he  actually 
»>ld  his  chateau  of  Veretx,  made  over  two  mansiuns 
in  Paris  to  the  h6tel-dieu,  and  obtained  permission  to 
transfer  all  his  abbeys  except  Boulogne  and  La  Trappe 
to  resident  heads  chosen  by  himself.    His  canoury  of 
Notre  Dame  had  been  resigned  so  far  back  as  1653 
because  of  some  difficulty  about  residence.  _  Alter 
making  provision  for  family  claims,  and  retaining  a 
comparatively  small  sum  fur  the  repair  of  Boulogne 
and  La  Trappe,  he  distributed  the  remainder  of  his 
property  to  the  poor.    In  1662  he  visited  La  Trappe, 
which  he  found  in  a  deplorable  condition,  and  the  few 
resident  monks  so  indisposed  to  listen  to  his  projects  of 
reform  that  they  threatened  to  murder  him  ana  throw 
his  body  into  the  abbey  ponds.  In  his  turn  he  threatened 
them  with  the  king  s  direct  interference,  and  such 
was  the  terror  of  Louis  XIV.  's  name  that  they  at  once 
submitted,  and  consented  to  retire  upon  the  payment  of 
•  moderate  pension  ;  whereupon  De  Ranee'  filled  their 
places  in  1663  with  monks  of  the  strict  Cistercian  ob- 
servance, and  carefully  repaired  the  monastic  buildings 
there  and  at  Boulogne.  In  that  same  year  he  finally  de- 
cided to  enter  the  monastic  life,  and  began  his  novici- 
ate at  the  Cistercian  abbey  of  Perseigne  in  Maine,  as- 
suming, on  his  profession  in  1664  the  actual  headship 
of  the  abbey  of  La  Trappe,  whose  nominal  abbot  he 
bad  been  for  nearly  thirty  years.   Associating  himself 
with  other  personages  who  desired  to  revive  the  Cis- 
tercian discipline,  be  made  two  journeys  to  Rome  to 
obtain  papal  sanction  for  their  plans,  and  after  con- 
siderable delay  a  brief  was  procured  from  Alexander 
VII  authorising  the  abbot  of  Citeauz,  as  general  of 
the  Cistercians,  to  hold  a  grand  chapter  of  the  order 
to  discuss  the  proposed  reforms,  which  actually  did 
meet  in  1667.    But  De  Ranee's  ideas  went  much  be- 
yoinl  the  mere  re-establishment  of  the  strict  observ- 
ance; and.  though  he  judged  some  details  of  the 
original  rule  unsuited  to  his  own  day,  and  blended 
with  it  some  particulars  borrowed  from  the  Benedic- 
tine rule,  yet  he  was  bo  fur  from  diminishing  its  general 
austerity  that  he  added  to  the  protracted  fasts,  the 
total  abstinence  from  flesh-meat,  fish,  egjra.  and  wine, 
the  laborious  manual  occupations,  the  hard  beds,  and 
the  severe  asceticism,  even  in  the  church  services, 
which  made  part  of  the  original  rule,  also  the  obliga- 
tion of  perpetual  silence. — save  at  prayers  (to  which 
eleven  hours  daily  are  devoted),  and  save  also  the 
"Memento  mori "  with  which  the  Trappists  greet 
each  other  on  first  meeting, — which  is  the  distinguish- 
ing feature  of  La  Trappe,  a  ride  from  which  none  arc 
dispensed  save  the  abbot  and  the  guest-master,  as 
obliged  to  hold  some  degree  of  intercourse  with  out- 
siders ;  and  he  further  ordained  that  each  monk  should 
spend  some  time  each  evening  digging  his  own  grave, 
snd  should  sleep  on  straw  in  his  coffin  for  a  bed. 
These  austerities,  though  cheerfully  embraced  by  the 
monks  of  La  Trappe,  and  attracting  enthusiasts  from 
without,  were  far  from  being  approved  generally,  even 
in  the  Cistercian  order  itself,  and  when  a  decree  was 
issued  by  the  council  of  state  in  1675  giving  the  abbot 
of  Citeaux  absolute  authority  over  all  Cistercians  of 
the  strict  observance,  De  Ranoe  took  alarm,  and, 
thinking  it  possible  that  an  attempt  might  be  made  to 
mitigate  the  severities  he  had  introduced  (particularly 
as  the  mortality  amongst  the  members  of  his  society 
had  been  very  large,  and  was  currently  attributed  to 
insufficient  nutriment),  induced  them  to  renew  their 
*<>wg  and  to  pledge  themselves  against  the  admissjon 
<jf  any  relaxations.   Nor  was  he  content  with  opposing 
this  kind  of  resistance  to  the  bishops,  abbots,  and 
others  who  remonstrated  with  him  upon  the  subject, 
but  he  also  took  up  his  pen  in  defence  of  his  views, 
and  published  in  16S3  his  treatise  De  h  SninteU  et  dm 


Devout  de  la  Vie  Mtmattique,  which  involved  him  in 
much  controversy,  notably  with  the  learned  Benedic- 
tine Mabillon,  who  replied  to  him  in  his  well-known 
work  Traiti  de*  Etude*  Afonattiqum,  published  in  1691. 
Advancing  years  and  unremitting  asceticism  told  even 
on  the  strong  constitution  of  De  Rancc,  and  he  found 
himself  unable  to  take  his  share  of  the  manual  labors 
of  the  house,  or  even  to  be  present  in  chapter,  so  that 
in  1 695  he  felt  obliged  to  resign  the  abbacy,  and  pro- 
cured the  nomination  to  succeed  him  of  the  prior 
Zosimus,  who  died  before  tbe  arrival  of  the  bulls  for 
his  installation,  and  Dom  Francis- Armand  was  sub- 
stituted in  his  room,  and  inducted  into  office  in  1696. 
He  proved  a  failure  as  a  ruler,  and  La  Trappe  broke 
up  into  two  factions  during  his  headship,  some  hold- 
ing to  him  and  others  to  De  Ranee,  till  the  new  abbot 
resigned  in  a  fit  of  disgust  of  which  he  soon  repented, 
but  could  not  succeed  in  recalling  his  abdication.  Dom 
Jacques  de  la  Tour,  a  man  in  sympathy  with  De  Ranee, 
was  then  nominated  by  the  crown,  and  while  he  was 
still  abbot  De  Ranee  died,  on  October  20,  1700,  in  the 
seventy-fifth  year  of  his  age. 

De  Ranee  was  a  tolerably  copious  author,  though 
most  of  his  writings  were  little  more  than  occasional 
pamphlets  suggested  by  the  controversies  in  which  he 
was  engaged,  short  devotional  treatises,  and  notices 
of  deceased  members  of  his  community,  but  his  repu- 
tation for  ability  and  scholarship  was  never  contested. 
He  was  a  successful  administrator,  and.  though  the  ex- 
treme severity  of  his  institute  resulted  in  the  failure  of 
fully  six-sevenths  of  the  postulants  who  presented  them- 
selves, he  gathered  round  him  during  nis  government 
of  the  abbey  no  fewer  than  three  hundred  ascetics, 
French,  Belgians,  Germans,  Italians,  and  Irishmen, 
one-third  of  whom  were  drawn  from  less  austere  com- 
munities or  from  the  ranks  of  the  parochial  clergy  and 
candidates  for  the  priesthood.  Of  lay  outsiders  who 
joined  him,  the  largest  proportion  consisted  of  rural 
artisans  and  laborers,  and  of  soldiers,  from  officer  to 
private  (a  class  for  which  La  Trappe  has  always  con- 
tinued to  have  attractions),  with  a  small  sprinkling  of 
the  legal  profession  ;  while  two  physicians  and  a  single 
tradesman  complete  the  tale  of  those  who  persevered 
out  of  the  two  thousand  or  so  who  presented  them- 
selves. No  daughter  houses  were  founded  from  La 
Trappe  during  De  Ranee's  life,  for,  though  he  was 
ready  enough  to  send  some  of  his  monks  for  a  time  or 
even  permanently  to  revive  the  Cistercian  discipline  in 
other  monasteries,  he  was  opposed  on  principle  to 
everv  scheme  which  tended  to  drain  the  resources  of 
La  Trappe  itself,  and  it  was  not  till  1705  that  the  first 
offshoot  of  the  Trappists  was  planted  at  Boon -Solano, 
near  Florence,  at  the  solicitation  of  Cosmo  III.,  grand- 
duke  of  Tuscany. 

No  remarkable  events  occurred  in  connection  with 
La  Trappe  till  the  French  Revolution,  when  the  order 
was  included  in  the  general  suppression  of  monastic 
societies  by  the  Constituent  Assembly  in  1790.  Even 
then  the  nigh  character  borne  by  La  Trappe,  and 
honorably  distinguishing  it  from  too  many  monasteries 
at  that  time,  seemed  likely  to  exempt  it  from  the 
common  fate,  and  great  efforts  were  made  to  obtain 
its  exclusion  from  the  operation  of  the  decree.  A 
petition  addressed  by  the  Trappists  to  the  National 
Assembly  was  referred  to  the  council-general  of  the 
department  of  the  Orne  at  Alencon,  which  reported 
against  it  to  the  ecclesiastical  committee  of  the 
assembly,  though  admitting  that  all  the  local  munici- 
palities which  they  had  consulted  were  in  favor  of 
sparing  the  abbey.  Dom  Augustin  (Louis  Henri 
L' Estrange),  at  that  time  master  of  the  novices,  fore- 
seeing the  result  of  the  inquiry,  went  to  Switzerland 
to  provide  a  refuge  for  the  brethren,  and  obtained 
permission  from  the  authorities  of  canton  Freiburg  to 
take  possession  of  Val-Sainte,  an  unoccupied  Cister- 
cian monastery,  and  to  bring  no  more  than  twenty- 
five  persons  thither.  This  necessitated  leaving  more 
than  a  hundred  at  La  Trappe  to  await  the  coming 
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,  which  bant  apon  Trinity  Sunday,  June  3,  1792, 
when  commissionere  Beized  all  the  movable  goods 
in  their  inventory,  and  compelled  the  in- 
j  disperse.  Some  betook  themselves  to  Soleure ; 
a  few  retired  singly  into  private  dwellings ;  hut  various 
groups  set  out  together  to  found  colonies  in  Spain, 
Germany,  England,  and  Canada ;  while  the  earlier 
8wiss  and  Tyrolese  houses  were  compelled  to  break  up 
and  seek  refuge  elsewhere  from  the  French  invaders. 
Hut  amidst  all  difficulties  and  discouragements  the 
order  not  merely  maintained  itself,  but  grew  and 
strengthened,  ana  in  1808  ventured  to  plant  anew  two 
houses  in  France  itself  This  same  year,  however, 
saw  the  division  of  the  order  into  two  congregations, 
because  the  Trappists  of  Darfeld,  under  their  prior 
Eugene  de  Prade,  resisted  what  they  considered  to  be 
the  excessive  demands  made  upon  them  by  the  abbot 
of  the  order,  that  very  L'  Estrange  who  had  led  out 
the  colony  of  Val-Sainte  (and  who  had  been  constituted 
its  head,  and  that  of  the  whole  society,  by  a  brief  of 
Pius  VI.  in  1794),  and  the  dispute  was  appealed  to 
Some,  with  the  result  that  in  June,  1808,  judgment 
was  given  against  L' Estrange,  and  Darfeld  was  erected 
into  an  independent  abbey  under  De  Prade  as  abbot, 
and  subjected  to  the  jurisdiction  of  the  bishop  of 
Mtinster.  Nearly  every  Trappist  house  at  this  date 
was  within  Napoleon's  dominions,  and,  as  the  order 
sided  with  the  pope  against  the  emperor,  the  latter 
expelled  its  monkB  from  all  monasteries  in  the  empire, 
•nd  imprisoned  not  a  few  of  them.  With  his  fall  they 
revived  again,  and  obtained  permission  to  return  to 
France,  whither  between  1814  and  1K25  they  drilled 
back  from  most  of  their  places  of  exile,  though  1450 
were  expelled  anew  in  1880  under  the  operation  of  the 
Ferry  laws.  La  Trappe  itself  was  repurchased  by 
L' Estrange,  and  became  once  more  the  mother  house, 
while  there  are  fifteen  other  French  monasteries  of  the 
order,  four  Belgian,  two  English  (Mount  St  Bernard, 
Leicestershire,  and  Sta[>e  Hill,  Dorset),  two  in  Ire- 
land, one  each  in  Germany,  Savoy,  and  Algiers,  two 
in  Italy,  two  (Gethsemane  in  Kentucky  and  New 
Mclleray  in  Iowa)  in  the  United  States,  and  one 
originally  settled  in  Pennsylvania,  but  now  at  Tracadie 
in  Nova  Scotia.1  An  order  of  Trappistine  nuns  was 
founded  byDom  Augustin  in  1827,  and  has  nine  French 
houses  and  one  English.  The  total  number  are  com- 
puted at  3000  menibera  of  both 
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(a.  r.u) 

TRAS-OS-MONTES  {i.e.,  "Behind  the  Moun- 
tains " )  is  the  northeast  frontier  province  of  Portugal, 
situated  on  the  other  side  of  the  Serra  de  Marilo  from 
Oporto.  On  the  W.  it  is  bounded  by  Entre  Minho  e 
Douro,  and  on  the  S.  by  Beira.  The  area  is  4260 
square  miles,  and  the  population  increased  from 
393,279  in  1878  to  396,676  in  1881.  Physically  the 
province  is  a  mountainous  plateau,  the  most  elevated 
m  Portugal,  and  characterized  by  the  picturesqueness 
and  wildness  of  its  scenery.  Monte  Zinho  reaches  a 
height  of  7445  feet.  Vast  tracts  are  covered  with 
heath ;  but  in  certain  parts  the  soil  is  fertile,  and  the 

1  [In  1803  a  Trapplrt  colony  settled  at  Pigeon  Hill,  near  Oone- 
wago.  Pa.  Thin  colony  removed  to  Kentucky  in  l*k'i.  and  from 
there  to  Tracadie.  Nova  Scotia,  In  IMS.  The  present  Trappist 
bouse  at  Oethseniane,  Ky.,  was  established  In  1H4B.-A*.  En.] 


rich  wine-growing  district  on  the  upper  Dour. .  (Alto 
Douro)  is  the  native  country  of  port.  Silk-growins  is 
also  carried  on ;  and  wheat,  rye,  hemp,  and  flax  appear 
among  the  exports.  The  province  is  divided  into  the 
two  administrative  districts  of  Villa  Real  and  Bra- 
ganza.  Besides  the  two  towns  thus  named,  two  only, 
Chaves  and  Miranda  do  Douro,  are  of  any  considerable 
size. 

TRAVANCORE,  a  native  state  in  Madras  pres. 
dency,  India,  between  8°  4'  and  10°  22*  N.  lat.  and 
between  76°  12'  and  77°  38'  E  long.,  with  an  area  of 
6730  square  miles.  It  is  bounded  on  the  N.  by  the  native 
state  of  Cochin,  on  the  E.  by  the  British  districts  of 
Madura  and  Tinnevelli,  and  on  the  S.  and  W.  by  the 
Indian  Ocean.  This  state  is  described  as  one  of  the 
most  picturesque  portions  of  southern  India.  Its 
most  marked  physical  feature  is  furnished  by  the 
Western  Ghats,  which  rise  to  an  elevation  of  8000 
feet  and  are  clothed  with  magnificent  primeval  forest; 
they  throw  out  spun  towards  the  coast,  along  which 
there  is  a  belt  of  flat  country  of  about  10  miles  in 
width,  covered  with  an  almost  unbroken  mass  of  cocoa- 
nut  and  areca  palms,  which  to  a  great  extent  constitute 
the  wealth  of  the  country.  The  whole  surface  is 
undulating,  and  presents  a  series  of  bills  and  valley! 
traversed  from  east  to  west  by  many  riven,  the  floods 
of  which,  arrested  by  the  peculiar  action  of  the 
Arabian  Sea  on  the  coast,  spread  themselves  oat  into 
lagoons  or  backwaters,  connected  here  and  there  by 
artificial  canals,  and  forming  an  inland  line  of  smooth- 
water  communication  for  nearly  the  whole  length  of 
the  coast  The  chief  river  is  the  Periyir,  which  is 
navigable  for  60  miles ;  other  important  riven  are  the 
Pambai  and  its  tributary  the  Achinkoil,  the  Kallada, 
and  the  Western  Tambrapami.  Iron  is  abundant 
Elephants  are  numerous,  and  tigere,  leopards,  bears, 
bison,  elk,  and  various  kinds  or  deer  abound  in  the 
forests.  The  state  possesses  some  good  roads,  and,  on 
the  whole,  internal  communication  is  tolerably  com- 
plete. Travancore  has  an  abundant  rainfall,  with 
every  variety  of  climate  and  temperature. 


In  1881  the  population  of  Travancore  was  found  to 
number  2,401,168  (males  1,197,134,  females  1,204,024),  of 
whom  1,755,610  were  Hindus,  146,909  Mohammedans,  and 
498,542  Christians.  The  chief  towns  are  TbivaItdioi 
iq.r.  ,  the  capital,  Aleppi,  the  commercial  centre  and  chief 
Beaport  of  the  state,  and  Quilon,  another  seaport  and 
military  headquarters.  Among  the  principal  articles  which 
the  state  produce*  are  rice,  cocoa-nut  palm,  pepper,  areca- 
nnt,  cardamons,  tamarind,  coffee,  timber,  etc.  The  manu- 
facture* comprise  cocoa-nut,  gingelly,  lemon-grass,  and 
laurel  oils,  jaggery  and  molasses,  salt,  arrack,  cotton  cloths 
and  yarns,  pottery,  and  coir  yarn,  rope,  and  matting.  Its 
revenue  in  1884-85  was  estimated  at  £640,548  [$3,113,063 .28]. 
Travancore  state  is  in  subsidiary  alliance  with  the  British 
Government,  to  which  it  pays  a  tribute  of  £80,000  [$3tW,XO] 
a  year.  It  is  one  of  the  few  states  which  have  never 
turned  against  the  British.  Under  the  enlightened  rale 
of  the  late  mabarajah  the  country  made  great  progrr*. 
and  it  now  stands  very  high  among  native  states.  It  is  free 
from  debt,  and  has  a  surplus  of  revenue  over  cxpenditurf. 
The  sovereignty  as  well  as  the  Inheritance  of  property  passe* 
in  the  female  line. 

TRAWLING.   See  Fibrerim. 

TREASON.  The  law  which  punishes  treason  is» 
necessary  consequence  of  the  idea  of  a  state,  and  is 
essential  to  the  existence  of  the  state.  Most,  if  not 
all,  nations  have  accordingly,  at  an  early  period  of 
their  history,  made  provision  by  legislation  or  other- 
wise for  the  punishment  of  those  offences  against 
public  order  which  consist  in  more  or  less  direct 
attacks  upon  the  safety  of  the  state  or  its  chief.  The 
principle  is  universal ;  it  is  the  application  of  the 
principle  which  leads  to  differences  of  opinion.  What 
would  have  been  a  capital  crime  at  Rome  under 
Tiberius  may  be  no  offence  at  all  in  England  It  is  to 
the  advantage  of  both  the  state  and  the  citizen  that 
what  is  treason  and  what  is  not  should  be  dearly 
defined,  so  that  as  little  as  possible  discretionary 
;  power,  apt  to  be  strained  in  times  of  popular  excite- 
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tnent,  should  be  left  to  the  judicial  or  executive 
authorities.  The  importance  of  this  was  seen  by 
Montesquieu.  Vagueness  in  the  crime  of  treason, 
days  he,  is  sufficient  to  make  the  government  degen- 
erate into  despotism.1  At  the  same  time,  it  may  be 
observed  that  despotic  governments  have  not  always 
left  the  crime  undefined.  The  object  of  Henry  VIII. , 
for  instance,  was  rather  to  define  it  as  closely  as 
possible  by  making  certain  acts  treason  which  would 
not  have  been  so  without  such  definition.  In  both 
ancient  and  modern  history  treason  has  generally  been 
a  crime  prosecuted  by  exceptional  procedure,  and 
visited  with  afflictive  as  distinguished  from  simple 
punishments  (to  use  the  terminology  of  Bentham). 

In  Roman  law  the  offences  originally  falling  under 
the  head  of  treason  were  almost  exclusively  those 
committed  in  military  service,  such  as  in  England 
would  be  dealt  with  under  the  Army  Act  The  very 
name  perduellio,  the  name  of  the  crime  in  the  older 
Roman  law,  is  a  proof  of  this.  Perduelles  were, 
strictly,  public  enemies  who  bore  arms  against  the 
state ;  and  traitors  were  regarded  as  having  no  more 
rights  than  public  enemies.  The  Twelve  Tables  made 
it  punishable  with  death  to  communicate  with  the 
enemy  or  to  betray  a  citizen  to  the  enemy^  Other 
kinds  of  perduellio  were  punished  by  interdiction  of 
fire  and  water.  The  crime  was  tried  before  a  special 
tribunal,  the  duumviri  perdueUionis,  perhaps  the 
earliest  permanent  criminal  court  existing  at  Rome. 
At  a  later  period  the  name  of  perduellio  gave  place  to 
that  of  lata  majesUu,  deminuta  or  minuta  majestat, 
or  simply  majestas.  The  lex  Julia  majestatis,  to  which 
the  date  of  48  B.o.  has  been  conjecturally  assigned, 
continued  to  be  the  basis  of  the  Roman  law  of  treason 
until  the  latest  period  of  the  empire.  The  original 
text  of  the  law  appears  to  have  still  dealt  with  what 
were  chiefly  military  offences,  such  as  sending  letters 
or  messages  to  the  enemy,  giving  up  a  standard  or 
fortress,  and  desertion.  With  the  empire  the  law  of 
majestas  received  an  enormous  development,  mainly  in 
the  reign  of  Tiberius,  and  led  to  the  rise  of  a  class  of 
professional  informers,  called  delatores.*  The  concep- 
tion of  the  emperor  as  divine'  had  much  to  do  with 
this.  It  became  a  maxim  that  treason  was  next  to 
sacrilege4  in  gravity.  The  law  as  it  existed  in  the  time 
of  Justinian  is  contained  chiefly  in  the  titles  of  the 
Digest  and  Code*  '  *  Ad  legem  Juliam  majestatis . "  The 
definition  gjven  in  the  'Digest  (taken  from  Ulpian)  is 
this:  "majestatis  crimen  ill  ml  est  quod  ad  versus 
populum  Romannn  vel  adversus  securitatem  ejus 
committitur."  Of  treasons  other  than  military  of- 
fences, some  of  the  more  noticeable  were  the  raising 
of  an  army  or  levying  war  without  the  command  of 
the  emperor,  the  questioning  of  the  emperor's  choice 
of  a  successor,  the  murder  of  (or  conspiracy  to  murder) 
hostages  or  certain  magistrates  of  high  rank,  the  oc- 
cupation of  public  places,  the  meeting  within  the  city 
of  persons  hostile  to  the  state  with  weapons  or  stones, 
incitement  to  sedition  or  administration  of  unlawful 
oaths,  release  of  prisoners  justly  confined,  falsification 
of  public  documents,  and  failure  of  a  provincial  gov- 
ernor to  quit  his  province  at  the  expiration  of  his  office 
or  to  deliver  his  army  to  his  successor.  The  intention 
{voluntas)  was  punishable  as  much  as  an  overt  act 
(effectus).1  The  reported  opinions  as  to  what  was  not 
treason  show  the  lengths  to  which  the  theory  of  treason 
must  have  been  earned  by  at  least  some  person  in  au- 
thority.   It  was  not  treason  to  repair  a  statue  of  the 


>  ftprt  da  IsAm,  bk.  xU.  c.  7. 

•  See  Merivale,  HUC  of  the  Soman*  under  tM  Empire,  vol.  lit,  p. 
167,  vol.  v.  p.  141. 

'  ■  Prlncfpcs  liutar  dcorum  ene  "  are  the  words  of  TrcI tus. 
4  This  crime  was  called  Utta  nutirjtcu  divina  In  later  law. 

•  xlvUl.  4.  •  lx.  8. 

'  A  similar  provision  was  contained  in  the  Golden  Boll  of 
rharles  IV.  c.  $4.  In  English  law,  with  the  one  exception  of  a 
iUtute  of  Richard  II.  (21  Rlc.  II.  c.  S)  repealed  In  the  first  year 
of  Henry  TV.,  an  overt  act  has  always  been  necessary.  The  diffi- 
culty of  proving  a  mere  intention  is  obvious.  In  French  and 
<Jennan  law  the  overt  act  (attentat  or  Vnternekmen)  Is  as  indispens- 
able as  in  Engl"  " 


emperor  which  had  decayed  from  age,  to  hit  such  a 
statue  with  a  stone  thrown  by  chance,  to  melt  down 
such  a  statue  if  unconsecreted,  to  use  mere  verbal 
insults  against  the  emperor,  to  fail  in  keeping  an  oath 
sworn  by  the  emperor,  or  to  decide  a  case  contrary  to 
an  imperial  constitution.  Treason  was  one  of  the 
"publics,  judicia,"  t.«.,  one  of  those  crimes  in  which 
any  citizen  was  entitled  to  prosecute.  The  law  went 
further  than  this,  and  deprived  the  accused  in  a  charge 
of  treason  of  his  ordinary  remedy  for  malicious  prose- 
cution. It  also  took  from  him  the  privilege  (which 
those  accused  of  other  crimes  generally  possessed) 
from  accusation  by  women  or  infamous  persons,  from 
liability  to  be  put  to  the  torture,  and  from  having  his 
slaves  tortured  against  him  (see  Torttjrk).  The  pun- 
ishment from  the  time  of  Tiberius  was  death  (usually 
by  beheading)*  and  confiscation  of  property,  coupled 
with  complete  civil  disability.  A  traitor  could  not 
make  a  will  or  a  gift  or  emancipate  a  slave.  Even  the 
death  of  the  accused,  if  guilty  of  treason  of  the 

5 revest  kind,  such  as  levying  war  against  the  state, 
id  not  extinguish  the  charge,  but  the  memory  of 
the  deceased  became  infamous,  and  his  property 
forfeited  as  though  he  had  been  convicted  in  his  1 
time. 

The  law  of  England  corresponds  to  a  considerable 
extent  with  Roman  law ;  in  fact,  treason  is  made  by 
Blackstone  the  equivalent  of  the  crimen  Iceste  majes- 
tatis. The  history  of  the  crime  in  the  two  systems 
agrees  in  this  that  in  both  the  law  was  settled  by  legis- 
lation at  a  comparatively  early  period,  and  subsequently 
developed  by  judicial  construction.  In  both,  too,  there 
were  exceptional  features  distinguishing  this  crime  from 
other  offences.*  For  instance,  at  common  law  treason 
was  not  bailable  (except  by  the  Queen's  Bench)  or 
clergyable,  could  not  be  cleared  by  sanctuary,  and  did 
not  admit  of  accessories,  for  all  were  principals,  nor 
could  a  married  woman  plead  coercion  by  her  husband. 
To  stand  mute  and  refuse  to  plead  did  not  save  the 
lands  of  the  accused,  as  it  did  in  felony,  so  that  the 
"  peine  forte  et  dure  (see  Torture)  was  unnecessary 
in  treason.  These  severities  were  due  to  the  concep- 
tion of  treason  as  a  breach  of  the  oath  of  allegiance. 
Other  differences  introduced  by  statute  will  be  men- 
tioned later.  In  some  cases  a  statute  simply  affirmed 
the  common  law.  as  did  the  Statute  of  Treasons  to  a 
great  extent,  and  as  did  26  Hen.  VIII.  c.  1 3,  depriv- 
ing those  accused  of  treason  of  the  benefit  of  sanctuary. 
How  far  the  Roman  law  was  consciously  imitated  in 
England  it  is  impossible  to  determine.  It  was  certainly 
not  adopted  to  its  full  extent,  for  many  acts  were  ma- 
jestas which  were  never  treason,  even  in  the  most 
despotic  periods.  Treason  was  the  subject  of  legisla- 
tion in  many  of  the  pre-Conquest  codes.  The  laws 
of  Alfred10  and  jEthelred"  punished  with  death  any 
one  plotting  against  the  life  of  the  king.  Soon  after 
the  Conquest  the  Leges  Henrici  Primi™  put  any  one 
slaying  the  king's  messenger  in  the  king's  mercy.  The 
crime  was  shortly  defined  by  GlanvilFand  at  greater 
length  by  Bracton,"  who  follows  Roman  law  closely. 
!  He  includes  under  treason  sedition  and  coining.  Trea- 
son seems  to  have  rested  chiefly,  if  not  wholly,  upon 
common  law  until  the  year  1352,  when  the  famous 
Statute  of  Treasons  (25  Edw.  III.  st  5,  c  2)  wns 
passed.  The  statute  appears  to  have  arisen  from  a 
petition  of  the  Commons  in  1 348,  praying  for  a  defini- 
tion of  the  offence  of  accroaching  royal  power,  a  charge 
on  which  several  persons — notably  Gaveston  and  the 
Despencers— had  suffered.  The  offences  made  treason 
by  the  statute  are  these:  (1)  to  compass  or  imagine" 


*  To  harbor  a  fugitive 
Uon.  Dig.,  xlvili.  19,  40.  i 

*  The  position  of  treason  as  a  special  crime  prosecuted  by 
special  procedure  is  one  common  to  roost  legal  system*  at  some 
period  of  their  existence.  For  instance,  in  Germany,  by  a  con- 

"  the  procedure  was  to  be  summary,  rime 


stitutton  of  Henry  VII. 
ttrtpihi  et  figura  judirU. 

1*0.4.  »T.».  »ljCXix.2,  MjdV.t. 

»  These  words,  according  to  Luders  {Law  Tract*,  note 
to  attempt  or 


Digitized  by  Google 


660 


TREASON. 


tie  death  of  the  king,1  the  queen,  or  their  eldest  eon 
and  heir;  (2)  to  violate  the  Icing  s  companion,  or  hie 
eldest  daughter  unmarried,  or  the  wife  of  his  eldest 
son  and  heir ;  (3)  to  levy  war  against  the  king  in  his 
realm,  or  be  adherent  to  the  king's  enemies  in  his 
realm,  giving  them  aid  and  comfort  in  the  realm  or 
elsewhere ;  (4)  to  counterfeit  the  king's  great  or  privy 
seal  or  his  money ;  (5)  to  bring  false  money  into  the 
realm,  counterfeit  to  the  money  of  England,  as  the 
money  called  Lushburgh,1  knowing  the  money  to  be 
false ;  (6)  to  slay  the  chancellor,  treasurer,  or  the  king's 
justices  of  the  one  bench  or  the  other,  justices  in 
eyre,  or  justices  of  assize,  and  all  other  justices 
assigned  to  hear  and  determine,  being  in  their  places 
doing  their  offices.  The  statute  further  defined  petty 
treason  to  be  the  slaying  of  a  master  by  his  servant, 
a  husband  by  his  wife,  or  a  prelate  by  a  man 
secular  or  religious  owing  him  allegiance.  In  all 
i-a.M- '   ■      tr.  i-  ti      t  specified    in    cb-   n'.nt  it.  lb- 


justices  before  whom  the  case  came  were  to  tarry 
without  going  to  judgment  until  the  cause  had  been 
showed  and  declared  Defore  the  king  and  his  parlia- 
ment whether  it  ought  to  be  judged  treason  or  felony. 
The  statute,  so  far  as  it  defines  the  offence,  is  still  law, 
except  the  olauses  as  to  counterfeiting  the  seal,  coining 
and  petit  treason,  repealed  respectively,  after  a  con- 
siderable amount  or  intermediate  modification  by 
statute,  by  11  Geo.  IV.  and  1  Will.  IV.  e.  66,  2  and  3 
Will.  IV.  c.  34,  30  Geo.  IIL  c.  48,  and  9  Geo.  IV.  c, 
31.  Petit  treason  is  now  treated  as  murdert  24  and  25 
Vict.  c.  100.'  From  the  time  of  the  passing  of  the 
Statute  of  Treasons  the  limits  of  treason  were  con- 
tinually being  extended  for  a  time,  and  again  reduced 
to  the  bounds  fixed  by  the  statute.  It  protected  only 
the  king's  life,  and  its  insufficiency  was  supplemented 
in  periods  of  danger  by  legislation,  often  of  a  tempo- 
rary nature.  Under  Richard  II.  and  Henry  VIII. 
many  new  offences  were  made  treason,4  but  the  Acts 
creating  these  new  treasons  were  repealed  at  the  earli- 
est opportunity  by  the  parliaments  of  their  successors 
and  the  Statute  of  Treasons  was  made  the  final  stand- 
ard by  1  Mary,  sess.  I.e.  1.  The  reign  most  prolific 
in  statutory  additions  to  the  law  of  treason  was  un- 
doubtedly that  of  Henry  VIII.  Legislation  in  this 
reign  was  little  more  than  a  register  of  the  fluctuating 
opinions  of  the  monarch.  Thus,  by  25  Hen.  VIIL  c. 
22  it  was  treason  not  to  believe  Mary  illegitimate  and 
Elizabeth  legitimate  ;  by  28  Hen.  VIII  c.  7  it  was 
treason  to  believe  either  legitimate  ;  by  35  Hen.  VIII. 
a  1  it  was  treason  not  to  believe  both  legitimate.  An 
interesting  act  of  this  reign,  37  Hen.  VIIL  c.  10,  shows 
that  a  class  of  men  like  the  Roman  dehttoret  must  have 


s  by  all  the  new  legislation, 
felony  to  make  anonymous 


The  Act  constituted  it 

charges  of  treason  without  daring  to  appear  in  support 
of  them  before  the  king  or  council.  Out  of  the  mass 
of  Henry  VIII. 's  Acts,  only  two  are  still  law. — 28 
Hen.  VIIL  c.  15  and  35  Hen.  VIIL  c  2,  giving 
power  to  try  treasons  committed  within  the  jurisdiction 
of  the  admiralty  and  out  of  the  realm.  Many  other 
instances  of  offences  of  a  temporary  kind  made  treason 
at  different  times  occur  among  the  statutes,  especially 
in  those  levelled  at  the  papal  jurisdiction  by  the  parlia- 
ments of  Elizabeth.  A  few  of  the  more  interesting 
of  other  kinds  may  be  briefly  noticed.  It  was  treason 
by  21  Ric.  II.  c.  4  to  attempt  to  appeal  or  annul  judg- 
ments made  by  parliament  against  certain  traitors ;  by 
2  Hen.  V.  Bt  1.  c.  6,  and  29  Hen.  VI.  c.  2  to  break  a 

»  This  by  Mary.  turn.  S,c  1  Include*  a  queen  regnant 
1  ie.,  Luxemburg. 

■  Since  the  disappearance  of  petit  treason  as  a  dlrtlnct  crime. 
It  ieem»  u»elww  to  retain  the  old  name  of  high  treason  by  which 
what  may  be  railed  treason  proper  wan  formerly  known. 

•  One  reason  for  making  these  ofTeiircs  treason  rather  than 
felony  was  no  doubt  to  give  the  crown  rather  than  the  lord  of 
the  fee  the_right  to  the  real  estate  of  the  criminal  on  forfeiture. 

I  king  would  have  had  only  his 
[  to  the  lord. 


truce  or  safe-conduct;  by  5 and  6  Edward  VI.  c.  11  to 
holdcastles,  fortresses,  or  munitions  of  war  against  the 
king ;  by  17  Car.  II.  c.  5  to  adhere  to  the  United  Prov- 
inces ;  by  9  Will.  IIL  c.  L  to  return  without  license 
if  an  adherent  of  the  Pretender ;  by  12  and  13  WilL 
III.  c.  3  to  correspond  with  the  Pretender;  and  by 
57  Geo.  IIL  c  6  to  compass  or  imagine  the  death  of 
the  prince  regent.  In  addition  to  these,  many  Acts  of 
attainder  were  passed  at  different  times.  One  of  the 
most  severe  was  that  against  Catherine  Howard,  33 
Hen.  VIIL  c.  21,  which  went  as  far  as  to  make  it 
treasonable  for  any  queen  to  conceal  her  antenuptial 
incontinence.  Other  Acts  were  those  against  Arch- 
bishop Scrope,  Owen  Glendower,  Jack  Cade,  Lord 
Seymour,  Sir  John  Fenwick,  James  Stuart,  and  Bishop 
Atterbury.  In  one  case,  that  of  Cromwell,  Ireton,  and 
Bradshaw,  an  Act  of  attainder  was  passed  after  the 
death  of  those  guilty  of  the  treason,  12  Car.  II.  c.  30. 
At  times  Acts  of  indemnity  were  passed  to  relieve  those 
who  had  taken  part  in  the  suppression  of  rebellion 
from  any  possible  liability  for  illegal  proceedings. 
Three  such  Acts  were  passed  in  the  reign  of  William 

m 


Had  the  offences  been  felony  the  kl 


Statute  of 


The  Statute  of  Treasons,  as  interpreted  by  til 
still  the  standard  by  which  an  act  is  determined  to  be  1 
son  or  not.  The  judicial  Interpretation  has  been  some- 
times strained  to  meet  oases  scarcely  within  the  contempla- 
tion of  the  frame rs  of  the  statute :  «.?.,  it  became  estab- 
lished doctrine  that  a  conspiracy  to  levy  war  against  the 
king's  person  or  to  imprison  or  depose  him  might  be  gives 
in  evidence  as  an  overt  act  of  compassing  bis  death,  and 
that  spoken  words,  though  they  could  not  in  themselves 
amount  to  treason,  might  constitute  an  overt  act,  and  so  be 
evidence  Besides  decisions  on  particular  main,  the  judges 
at  different  times  came  to  general  resolutions  which  {.ad  an 
appreciable  effect  on  the  law.  The  principal  resolution* 
were  those  of  1397  (confirmed  by  21  Bic.  IL  c.  12),  of  1567. 
and  those  agreed  to  in  the  case  of  the  regicides  at  the  Res- 
toration and  reported  by  Sir  John  Kelyng.  A  remarkable 
resolution  in  favorm  rti  among  the  latter  was  that  a 
prisoner  ought  not  to  be  ironed  daring  trial.  The  result  of 
judicial  decisions  on  the  Statute  of  Treasons  was  summed 
up  in  Acts  passed  in  1786,  made  permanent  in  1817  and  ia 
1848  (57  Oeo.  III.  c.  6  and  11  Vict.  c.  12,  the  latter  often 
called  the  Treason  Felony  Act).  The  effect  of  this  legisla- 
tion, according  to  Mr.  Justice  Stephen,  is  that  such  of  the 
judicial  constructions  as  extend  the  imagining  of  the 
king's  death  to  imagining  hia  death,  destruction,  or  aay 
bodily  harm  tending  to  death  or  destruction,  maim  or 
wounding,  imprisonment  or  restraint,  have  been  adopted, 
while  such  of  the  constructions  as  make  the  imagining 
of  hia  deposition  conspiring  to  levy  war  against  him,  and 
instigating  foreigners  to  invade  the  realm,  have  not  been 
abolished,  but  are  left  to  rest  on  the  authority  of  decided 
cases.  The  present  state  of  the  law  has  been  incorporated 
by  skilled  lawyers  in  the  draft  criminal  code,  which  will  no 
doubt  become  an  Act  when  parliament  has  leisure  to  devote 
to  matters  of  this  kind.  The  code  draws  a  distinction 
between  treason  and  treasonable  crimes,  the  former  includ- 
ing such  acta  (omitting  those  that  are  obviously  obsolete) 
as  by  the  Statute  of  Treasons  and  subsequent  legislation  are 
regarded  as  treason  proper,  the  latter  including  the  crimes 
contained  in  the  Act  of  1848.  In  the  words  of  the  code 
(|  76)  "  treason  is  (a)  the  act  of  killing  Her  Majesty,  or 
doing  her  any  bodily  barm  tending  to  death  or  destruction, 
maim  or  wounding,  and  the  act  of  imprisoning  or  restrain- 
ing her;  or  (6)  the  forming  and  manifesting  by  an  overt 
act  an  intention  to  kill  Her  Majesty,  or  to  do  her  any  bodily 
harm  tending  to  death  or  destruction,  maim  or  wounding, 
or  to  imprison  or  to  restrain  her;  or  (e)  the  act  of  killing 
the  eldest  son  and  heir-apparent  of  Her  Majesty,  sr  ths 
queen  consort  of  any  king  of  the  United  Kingdom  of  Great 
Britain  and  Ireland:  or  (d)  the  forming  and  manifesting 
by  an  overt  act  an  intention  to  kill  the  eldest  son  and  heir- 
apparent  of  Her  Majesty,  or  the  qu"cn  consort  of  any  king 
of  the  United  Kingdom  of  Groat  Britain  and  Ireland;  or 
it)  conspiring  with  any  person  to  kill  Her  Majesty,  or  todo 
her  any  bodily  harm  tending  to  death  or  destruction,  maim 
or  wounding,  or  conspiring  with  any  person  to  imprison  or 
restrain  her:  or  (/)  levying  war  against  Her  Majesty 
either  with  intent  to  depose  Her  Majesty  from  the  style, 
honor,  and  royal  name  of  the  Imperial  crown  of  the  United 
Kingdom  of  Great  Britain  and  Ireland  or  of  any  other  of 
Majesty's  dominions  or  countries ;  er  in  order  by  fores 
to  compel  Her  Majesty  to  change  her  i 
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or  counsels,  or  in  order  to  intimidate  or  overawe  both 
Houses  or  either  House  of  Parliament ;  or  yg\  conspiring  to 
levy  war  against  Her  Majesty  with  any  such  intent  or  for 
any  rach  purpose  as  aforesaid ;  or  (*)  instigating  any  for- 
signer  with  force  to  invade  this  realm  or  any  other  of  the 
dominions  of  Her  Majesty ;  or  (»)  assisting  any  public  enemy 
at  war  with  Her  Majesty  iu  soch  war  by  any  means  what- 
soever ;  or  ( j  i  violating,  whether  with  her  consent  or  not, 
a  queen  consort,  or  the  wife  of  the  eldest  son  and  heir-ap- 
parent fur  the  time  being  of  the  king  or  queeu  regnant." 
There  are  a  few  other  Acts  still  in  .force  besides  those  of 
1817  and  ItHS  which  have  dealt  with  substantive  law. 
By  11  Henry  VII.  c.  1  obedience  to  the  dt  facto  sovereign  for 
the  time  being  is  not  treason.  By  1  Anne  st.  2,  c  21,  it  is 
treason  to  endeavor  to  hinder  the  next  successor  to  the 
crown  from  succeeding,  aod  by  6  Anne  o.  41  it  is  treason 
to  maliciously,  advisedly,  and  directly  by  writing  or  print- 
ing maintain  and  affirm  that  any  person  has  a  right  to  the 
crown  otherwise  than  according  to  the  Acts  of  Settlement 
aod  Union,  or  that  the  crown  and  parliament  cannot  pass 
lUtutes  for  the  limitation  of  the  succession  to  the  crown. 

The  Acts  dealing  with  procedure  and  punishment  are 
more  numerous,  and  are  characterized  by  a  slowly  increas- 
ing favor  shown  to  the  accused.— in  fact,  considerably 
greater  than  in  felony,  for  counsel  were  not  allowed  to 
prisoners  in  charges  of  felony  until  1836,  and  such  prisoners 
are  ctill  not  entitled  to  a  copy  of  the  indictment 
of  the  names  of  the  witnesses  or  jury.  With  respect 
to  the  mode  of  trial,  the  effect  of  common  law 
and  legislation  is  that  there  are  now  four  varieties, — 
bfPKACBifR.VT  (o.v.),  trial  of  a  peer  by  the  peers,  court 
martial,  and  trial  by  a  judge  of  the  High  Court  of  Justice 
aod  a  jury.  The  offence  cannot  be  tried  at  quarter  sessions. 
Trial  by  battle  in  cases  of  treason  ceased  in  the  14th  cen- 
tury, as  far  as  regards  appeals  in  the  common  law  courts  or 
in  parliament,  by  the  effect  of  several  statutes  passed  be- 
tween 1332  aod  1399.  Appeals  of  treason  were  finally 
abolished  in  1819  (see  Appeal).  In  the  court  of  the  lord 
high  constable  an  award  of  battle  occurred  as  lately  as  1631 
in  the  case  of  Lord  Rea.1  Traitors  in  the  reign  of  Edward 
IV„  and  perhaps  later,  were  at  times  tried  by  martial  law. 
The  issue  of  commissions  of  martial  law  in  time  of  peace 
was  declared  illegal  by  the  Petition  of  Right  in  1628.  The 
prerogative  of  the  crown  to  try  traitors  by  martial  law  in 
rebellion  still  exists,  and  is  recognized  by 
'  aling  with  Ireland, 
i  IV. 
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Procedure  in  Mich  trials  is  regulated  by  7  and  8  Will.  III. 
c  3,  aod  other  Acts.  The  last  trial  of  a  peer  for  treason 
•a.  that  of  Lord  Lovat  in  1746-47.  Persons  subject  to 
naval  or  military  law  are  triable  by  court  martial  in  cer- 
tain cases  under  the  powers  given  by  the  Naval  Discipline 
Act.  1*66,  and  the  Army  Act,  18S1.  The  trial  or  treason 
committed  out  of  the  realm  is  regulated  by  35  Hen.  VIII. 
c  2, 5  and  6  Edw.  VI.  c  11,  and  7  Anne  c.  21.  Lord  Mac- 
gtiira  was  tried  by  iury  in  England  under  35  Hen.  VIII.  c. 
*  tor  treason  cotnm  itted  in  Ireland.*  Procedure  before  and 
at  the  trial  depends  upon  a  large  number  of  Acts,  of  which 
tae  most  important  is  one  passed  in  1695  (7  and  8  Will.  III. 
e.  3/.  It  enacted  that  persons  indicted  for  treason  are  to 
have  a  copy  of  the  indictment  delivered  to  them  five  days 
Wore  trial.  The  court  is  empowered  to  assign  counsel  for 
the  prisoner  (a  power  extended  to  impeachments  by  20  Geo. 
U.  c  30).  The  oath  of  two  witnesses,  or  confession  in 
open  court,  or  refusal  to  plead,  or  peremptory  challenge  of 
more  than  thirty-five  jurors  is  necessary  for  conviction. 
The  witnesses  must  be  both  to  the  same  overt  act  or  one  to 
one  and  the  other  to  another  overt  act  of  the  same  treason. 
If  two  or  more  treasons  of  divers  kinds  are  alleged  in  one 
indictment,  one  witness  to  prove  one  treason  and  another 
to  prove  another  are  not  sufficient.  No  person  is  to  be  in- 
dicted unless  within  three  yean  after  the  offence,  except 
on  a  charge  of  attempted  assassination  of  the  king.  The 
accused  is  to  have  copies  of  the  panel  of  the  jury'  two  days 
before  trial.  He  is  entitled  to  the  same  process  to  compel 
bis  witnesses  to  appear  as  is  usually  granted  to  compel  the 
witnesses  for  the  prosecution.  No  evidence  is  to  be  given 
of  any  overt  act  not  expressly  laid  in  the  indictment.  The 


Act  expressly  denied  the  prisoner  the  names  of  the  wit- 
nesses against  him.  The  law  on  this  point  was  altered  by 
7  Anne  c  21,  which  enacted  that  a  list  of  soch  witnesses 
was  to  be  delivered  to  him  ten  days  before  trial.  Such 
witnesses  had  previously  been  made  examinable  upon  oath 
by  1  Anne  st.  2,  c  9.  By  5  and  6  Vict,  e.  51  (extending 
the  provisions  of  an  Act  of  1800)  the  advantages  given  by 
the  Act  of  William  III.  are  not  to  extend  to  a  prisoner 
charged  with  treason  in  compassing  or  imagining  any 
bodily  harm  tending  to  the  death  or  destruction,  maiming 
or  wounding  of  the  queen,  where  the  overt  act  is  an  at- 
tempt to  injure  the  person  of  the  queen.  In  such  a  case 
the  trial  is  to  proceed  in  every  respect  and  on  the  like  evi- 
dence as  if  it  were  for  murder.  By  11  Vict,  c  12  no  prose- 
cution for  a  felony  under  the  Act,  in  so  far  as  it  is  ex- 
pressed by  open  and  advised  speaking  only,  is  to  be  insti- 
tuted unless  information  be  given  to  a  justice  or  sheriff 
within  six  days  and  a  warrant  issued  within  ten  days  of 
the  information,  and  no  person  is  to  be  convicted  of  such 
an  offence  except  on  confession  in  open  court  or  proof  by 
two  witnesses.  The  prisouer  is  not  to  be  acquitted  if  the 
facts  amount  to  treason.  There  may  be  accessories  to 
felonies  under  this  Act,  which,  as  has  been  already  stated, 
there  cannot  be  to  treason.  The  prosecutor  and  witnesses 
are  not  entitled  to  costs.  By  a  later  Act  of  the  same  year 
(11  and  12  Vict.  c.  42,  f  23)  a  person  charged  with  treason 
is  not  to  be  admitted  to  bail  except  by  order  of  a  secretary 
of  state  or  by  the  Queen's  Bench  Division  or  a  judge 
thereof  lu  vacation. 

The  punishment  of  treason  at  common  law  was  barbarous 
in  the  extreme.4  The  sentence  was  that  the  offender,  if  a 
man,  be  drawn  on  a  hurdle  to  the  place  of  execution,  that 
there  he  be  hanged  by  the  neck  till  he  be  dead,  that  his 
head  be  severed  from  his  body,  and  that  his  body  be  di- 
vided into  four  quarters,  the  head  and  quarters  to  be  at  the 
disposal  of  the  crown.  A  woman  was  drawn  to  the  place 
of  execution,  and  there  burned  alive.  The  Acta  of  30  Geo. 
III.  c.  48  and  54  Geo.  III.  c.  146  changed  the  sentence  to 
banging  in  the  case  of  women,  and  in  the  case  of  men  en- 
abled the  crown,  by  warrant  under  the  sign  manual  coun- 
tersigned by  a  secretary  of  state,  to  change  the  sentence  to 
beheading  or  remit  it  altogether.  By  the  Felony  Act,  1870. 
the  punishment  is  hanging  only,  but  54  Geo.  HI.  c  146 
appears  to  be  still  so  far  iu  force  that  beheading  may  be 
substituted  by  warrant  of  the  crown  where  the  criminal  is  a 
man.  A  ttainder  and  forfeiture  are  abol  ished  by  the  Felony 
Act,  1870,  except  where  the  offender  has  been  outlawed.* 
The  ii....\;u.nr», 


for  a  felony  under  the  Act  of  1848 


fe.    I  n  e  very  pardon  of 
TrUls^o?  bwmb  Grcat^uS  a^Trelin^  have"0 


'Shakespeare  twice  makes  effective  use  of  the  trial  by  battle 
m  treason.  In  King  Lear  aod  Richard  II. 
«  t  Sate  Trial*. 

'  By  the  Bill  of  Rights  the  Jurors  in  trials  for  treason  must 


volumes  of  the  State  Trial*.  Some  of  the  more  interesting 
may  be  mentioned.  Before  the  Statute  of  Treasons  were 
those  of  Gave* ton  and  the  Despensers  in  the  reign  of 
Edward  II.  on  charges  of  accroach  in*  the  royal  power. 
After  the  Statute  were  those  isome  before  the  peers  by  trial 
or  impeachment,  most  before  the  ordiuary  criminal  courts) 
of  Etupson  and  Dudley,  Fisher.  More,  the  earl  of  Surrey, 
the  duke  of  Somerset,  Anne  Iioleyn,  Lady  Jane  Grey,  Sir 
Thomas  Wyatt,  Cranmer,  the  queen  of  Scots,  Sir  Walter 
Raleigh.  Strafford,  Laud,  Sir  Heury  Vane  and  other  regi- 
cides, William,  Lord  Russell,  Algernon  Sidney,  the  duke  of 
Monmouth,  and  those  implicated  in  the  Pilgrimage  of 
Grace,  the  Gunpowder,  Popish,  Rye  House,  and  other  plots. 
Cases  where  the  proceeding  was  by  bill  of  attainder  have 
been  already  mentioned.  Occasionally  the  result  of  a  trial 
was  confirmed  by  statute.  In  some  of  these  trials,  as  is 
well  known,  the  law  was  considerably  strained  in  order  to 
insure  a  conviction.  8inoe  the  Revolution  there  have  been 
the  cases  of  those  who  took  part  in  the  risings  of  1715  and 
1745,  Lord  George  Gordon  in  1780,  Hardy  and  HorneTooke 
in  1794,  the  Cato  Street  conspirators  in  1820,  Frost  in  1840, 
and  the  Fenians  in  1867.  It  should  be  noticed  that  many 
canes  of  proceedings  for  treason  against  foreigners  occur. 
Treason  committed  by  them  within  the  realm  is  a  breach 
of  what  has  been  called  local  allegiance,  due  to  the  sover- 
eign of  the  country  in  which  they  reside.  Such  are  the 
cases  of  Leslie,  bishop  of  Ross,  ambassador  to  Elizabeth 
from  the  queen  of  Scotis.  the  Marquis  de  Guiscard  in  Queen 
Anne's  reign,  and  Gyllenborg,  the  ambassador  from  Sweden 

♦  The  exceptional  character  of  the  punishment,  like  that  of  the 
procedure,  may  be  paralleled  from  Germany. 


The  punishment 


.  ■  By  the  Bin 

^vJ"^n  ft««holdera.  This  provision  of  the  Act  was  repealed 
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of  traitors  by  Frederick  II.  by  wrapping  them  in  lead  and  throw- 
ing them  into  a  furnace  Is  alluded  to  fey  Dante,  Inferno,  xxiii.  06. 

*  Proceeding*  after  the  death  of  an  alleged  traitor  might  at  one 
time  have  been  taken,  but  only  to  a  very  limited  extent  as  com- 
pared with  what  was  allowed  in  Roman  and  Scots  law  Sir  K. 
Coke  (4  Rep..  b~)  states  that  there  might  have  been  forfeiture  of 
the  land  or  goodsof  one  -lain  In  rebellion  on  view  of  the  body  by 
the  lord  f 
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to  George  II.  Proceedings  against  ambassadors  for  treason 
have  never  gone  beyond  imprisonment,  more  for  safe  cus- 
tody than  as  a  punishment.  No  amount  of  residence 
abroad  will  suffice  to  exempt  a  native-born  subject  from 
the  penalty  of  treason  if  he  bear  arms  against  the  country 
of  his  birth.* 

of  treason,  in 


^Jfwprmon^ffrom^the  old  French  w 

and  concealment  of  treason,  without  any  degree  of 
thereto,  for  any  assent  makes  the  party  a  principal  ti 
At  common  law  even  the  concealment  was  treason,  but  5 
and  6  Edw.  VI.  c.  11  and  1  and  3  Ph.  and  M.  c.  10  made 
concealment  a  misprision  only.  The  offence  was  dealt 
with  by  many  Acts,  nnder  some  of  which  rather  remark- 
able crimes  were  made  misprision ;  e.g.,  14  Khz.  c  3  consti- 
tuted the  counterfeiting  of  foreign  coinage  a  misprision. 
The  procedure  in  trials  for  misprision  is  in  general  the 
same  as  that  followed  in  trials  for  treason,  most  of  the  Acta 
regulating  procedure  including  both  crimes-  The  punish- 
ment is  loss  of  the  profit  of  the  lands  of  the  offender  during 
life,  and  imprisonment  for  life. 

Cognate  Offences. — Under  this  head  may  be  conveniently 
grouped  certain  offences  against  public  order  which,  though 
not  technically  treason  or  treasonable  offences  (to  use  the 
language  of  the  draft  criminal  code),  are  so  nearly  allied  to 
them  as  to  make  it  convenient  to  treat  them  under  the 
head  of  treason.  The  most  Interesting  of  these  for  his- 
torical reasons  is  praemunire.  The  word  is  derived  from 
prsmnnire  or  prtmoneri  facial,  the  introductory  words  of 
the  writ  of  summons  to  the  defendant  to  answer  the  charge. 
From  this  the  word  came  to  be  nsed  to  denote  the  offences 
prosecuted  by  means  of  such  a  writ,  usually  of  an  ecclesi- 
astical kind.  The  Statute  of  Praemunire,  specially  so 
called,  is  16  Bic  II.  c.  5,  enacting  that  the  procuring  at 
Borne  or  elsewhere  of  any  translations,  bulls,  etc.,  against 
the  king  puts  the  persons  offending  out  of  the  king's  pro- 
tection,  subjects  their  goods  to  forfeiture  and  themselves  to 
attachment  or  process  of  prtmunire  facias.  The  Act  intro- 
duced no  new  principle,  but  simply  continued  the  anti- 
papal  policy  visible  in  the  Statutes  of  Proviso rs,  the  earliest 
of  which  dated  from  1307.  At  different  times  many  other 
Acts  were  passed,  extending  the  penalties  of  praemunire  to 
other  crimes,  usually  those  connected  with  the  supremacy 
of  the  pope  (2  Hen.  IV.  c.  4,  mentioned  under  Tithes,  u 
an  example),  but  sometimes  of  a  more  distinctly  political 
as  distinguished  from  religious  nature.  Thus  it  is  praemu- 
nire by  13  Oar.  I.  c.  1  to  affirm  the  power  of  parliament  to 
legislate  without  the  crown,  by  the  Habeas  Corpus  Act  to 
send  a  prisoner  beyond  seas,  and  to  verbally  assert  the 
right  of  a  person  to  the  crown  contrary  to  the  Acts  of  Set- 
tlement and  Union  is  praemunire  by  0  Anne  c.  41.  To  do 
so  by  writing  or  printing  is,  as  has  been  said,  treason.  The 
latest  Act  constituting  a  praemunire  is  the  Royal  Marriage 
Act,  12  Oeo.  III.  c.  11,  which  subjects  to  the  penalties  of 
premunire  any  one  guilty  of  a  breach  of  the  provisions  of 
the  Act.  A  peer  charged  with  premunire  is  not  entitled 
to  trial  by  his  peers,  but  is  to  be  tried  by  a  jury.  The 
most  famous  historical  instance  of  a  prosecution  on  the 
Statute  of  Pnemunire  was  that  of  Wolsey  in  1529.  Other 
offences  cognate  to  treason  are  publishing  scandalous  stories 
about  the  king  (the  leasing-making  of  Scotch  law),  mal- 
administration and  sale  of  public  offices,  coining,  offences 
against  the  Foreign  Enlistment  Act,  and  the  crimes  spe- 
cially provided  against  by  33  Hen.  VIII.  c.  12  and  5  and  6 
Vict.  c.  51.  The  former  Act  punished  malicious  striking  in 
the  king's  palace  by  perpetual  imprisonment,  fine,  and  loss 
of  the  right  hand.  The  minute  provisions  for  the  mutila- 
tion of  the  offender  are  very  curious,  but  not  of  immediate 
interest,  as  that  part  of  the  Act  which  inflicted  mutilation  I 
was  repealed  by  9  Oeo.  IV.  c.  31.  By  5  and  6  Vict.  c.  51  it  1 
is  a  high  misdemeanor,  punishable  by  penal  servitude  for 
seven  years,  to  wilfully  discharge,  point,  aim,  or  present 
at  the  person  of  the  queen  any  gun  or  other  arms,  loaded  J 
or  not,  or  to  strike  at  or  attempt  to  throw  anything  upon 
the  queen's  person,  or  to  produce  any  firearms  or  other 
arms,  or  any  explosive  or  dangerous  matter,  near  her  per- 
son, with  intent  to  injure  or  alarm  her,  or  to  commit  a 
breach  of  the  peace.  For  other  offences  which  are  more  or 
less  nearly  connected  with  treason  reference  may  be  made 
to  the  articles  Libel,  Oaths,  Petition,  Biot,  and  Sedi- 
tion* 

>  See  .Eneas  Macdonald's  case,  18  State  Trial*.  857. 

*  Atithoritia  — The  text -writer*  on  criminal  law.  such  as  Hale 
and  Hawk  Inn ;  Bacon,  law  Tract*.  Canes  of  Treason ;  Coke, »  Inst. 
1  89  ;  Sir  R.  Holbourne,  Hearting  <m  the  Statute  of  Treammt ;  Luders, 
Isiw  Trtiri*:  Foster,  IHtcmrte  of  Treamm:  8tephen,  Comm.,  vol.  Iv. 
bk.  Vi  ch.  vL  The  Statute  or  Treasons  Is  noticed  by  Hallam. 
Om*t.  Hi*t.,  vol.  111.  p.  208 ;  Stubbs,  (\m$L  Hist.,  vol.  ill.  p.  513. 
The  mo«t  valuable  modern  authorities  are  Stephen.  HUt.  i\f  the 
Crimin.il  ixiv,  vol.  II.  ch.  xxilt.,  and  WUlis  Bund,  Sefertton  qf  Casts 
tYotn  the  St*nt€  TricrfB* 


(1600),  taking 
sometimes 


Scotland. — Treason  included  treason  proper  or  crimei 
against  the  crown  or  the  state,  such  as  rebellion  and  crime* 
which,  though  not  technically  treasonable,  were  by  legis- 
lation punished  as  treason.  Examples  of  the  latter  were 
the  remaining  in  England  against  the  king's  will,  1430.  c. 
19;  wilful  fire-raising,  1526,  c.  10;  kidnapping,  1567,  c  27; 

1567,  c  34. 

There  were  also  many  acts  deal 
nature  of  resistance  to  authority,  i 
tions,  and  with  treasons  of  a 
such  as  attempting  to  restore  the  Butht 
or  owning  the  Covenants  (1685:,  or 
James,  VII.  (1696).  Acts  of  forfeiture 
directed  against  individuals,  as  1645,  c  23,  against  the 
marquis  of  HunUy,  Scottish  procedure  was  as  a  rale  lea 
favorable  to  the  accused  than  English.  In  one  matter, 
however,  the  opposite  was  the  case.  Advocates  compellable 
to  act  on  behalf  of  the  accused  were  allowed  him  by  1597, 
c  57,  more  than  a  century  before  the  concession  of  s  similar 
indulgence  in  England.  At  one  time  trial  in  absence  sad 
even  after  death  was  allowed,  as  in  Roman  law.  In  tlx 
ease  of  Robert  Leslie,  in  1540,  a  summons  after  death  wis 
held  by  the  estates  to  be  competent,  and  the  bones  of  the 
deceased  were  exhumed  and  presented  at  the  bar  of  tbe 
court.*  The  Act  1542,  c.  13,  confined  this  revolting  pro- 
cedure to  certain  treasons  of  the  more  heinous  kind.  By  7 
Anne  c.  21  trial  in  absence — the  last  instance  of  which  had 
occurred  in  1698 — was  abolished.  The  same  Act  assimilated 
the  law  and  practice  of  treason  to  that  of  England  in  other 
respects  by  enacting  that  no  crime  should  be  treason  or 
misprision  in  Scotland  but  such  as  was  treason  or  mispri- 
sion in  England.  The  Act  further  provided  that  the  trial 
was  to  be  by  a  jury  of  twelve,  not  fifteer  as  in  other  crimes, 
before  tbe  court  of  justiciary,  or  a  commission  of  oyer  and 
terminer  containing  at  least  three  lords  of  justiciary.  To 
slay  a  lord  of  justiciary  or  lord  of  session,  or  to  counterfeit 
the  great  seal,  was  made  treason.  Tbe  Act  also  contained 
provisions  as  to  forfeiture,4  qualification  of  jurors,  and  pro- 
cedure. Outlawry  for  treason  was  regulated  by  22  Oeo.  II. 
e.  48.  The  punishment  still  remains  the  same  as  it  was  ia 
England  before  the  Felony  Act,  1870,  i 
forfeiture  are  still  the  effects  of 
the  Act  of  1870  not  extending  to 
other  statutory  provisions  may  be  briefly  noticed.  The  trial 
of  a  peer  of  Great  Britain  for  treason  committed  in  Scot- 
la  to  be  by  a  commission  from  the  crown,  on  iodiei- 
found  by  a  jury  of  twelve  (6  Anne  c  23,  6  Oeo.  IV.  c. 
66).  Bail  in  treason-felony  is  only  to  be  allowed  by  consent 
of  the  public  prosecutor  or  warrant  of  the  high  or  circait 
court  (11  Vict,  c  12).  The  term  Usenajestg  i 
used  for  what  was  treason  proper,  t.g.,  in  1524,  c  4,  i 
it  lese-majesty  to  transport  the  king  out  of  the  realm,  t 
times  as  a  synonym  of  tearing -making.  This  crime  (also 
called  verbal  sedition)  consisted,  in  the  engendering  discord 
between  king  and  people  by  slander  of  the  king*  The 
earliest  Act  against  leasing-making  eo  nomine  was  in  1524. 
The  reign  of  James  VI.  was  pre-eminently  prolific  in  legis- 
lation against  this  crime.  It  is  now  of  no  practical  interest, 
as  prosecutions  for  leasing-making  have  long  fallen  into 
desuetude.  At  one  time,  however,  the  powers  of  the  vari- 
ous Acts  were  put  into  force  with  great  severity,  especially 
in  the  trial  of  the  earl  of  Argyll  in  1681.  The  punishment 
for  leasing-making,  once  capital,  is  now,  by  6  Geo.  IV.  c.47, 
fine  or  imprisonment,  or  both.  The  offence  of  praemunire 
was  introduced  into  Scotland  ata  comparatively  late  period. 
By  8  Anne  c.  23  it  is  praemunire  for  the  peers  of  Scotland 
Bet  representatives  to  treat  of  any  other 


assembled  to 
matter.* 

Ireland.— Numerous  Acts,  beginning  with  18  Hen.  VL  e. 
2,  were  passed  by  the  Irish  parliament — in  many 
mere  echoes  of  previous  English  legislation.  As  in 
land  and  Scotland,  there  was  a  tendency  to  include  i 
treason  crimes  of  quite  another  character.  Murder  was 
made  treason  by  10  Hen.  VII.  c.  21,  and  arson  by  13  Hen. 
VIII.  c  1.  Apparently  the  law  must  sometimes  have  been 
strained  against  accused  persons,  for  3  and  4  Ph.  and  M.  c 
11  enacted  that  trials  for  treason  were  to  be  according  to 

*  In  the  one  instance  In  England— that  of  Cromwell.  Iretoo. 
and  Bradshaw— where  the  bodies  of  alleged  traitors  were  ei- 
burned  after  death  they  were  not  brought  to  the  bar  of  a  court 
as  In  Scotland.  ,  ... 

«  Tbe  provisions  in  the  Act  as  to  forfeiture  (now  repeated' 
were,  according  to  Blackstone,  Comm.,  vol.  I  v.  p.  SM  the  rcMj.t 
of  a  compromise  between  the  House  of  Lords.  In  favor  of  |t» 
continuance,  and  the  House  of  Commons,  supported  by  uv 
Scottish  nation,  struggling  to  secure  a  total  Immunity  from  tan 
disability.  ,  ,    .  , 

*  It  Is  called  by  Hallam  "  the  old  mystery  of  Iniquity  in 
Scot*  law." 

*  For  the  existing  Scots  law  of  treason  sec  Macdooald, 
wortow,  p.  220.     or  leasing-making  see  Hume, 
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the  common  law.  Treasons  of  a  temporary  nature  were 
often  the  subject  of  legislation.  An  example  ia  11  Elii.  c.  6, 
making  it  treason  to  assume  the  name  and  authority  of 
O'Neill.  The  provisions  of  the  English  Act  of  William  III. 
as  to  witnesses,  etc.,  were  not  extended  to  Ireland  until 
ltfil  by  1  and  2  Geo.  IV.  c.  24.  Many  Acts  of  indemnity 
were  passed  both  by  the  parliaments  of  Ireland  and  of  the 
United  Kingdom.  Among  the  more  important  were  an 
Irish  Act  of  1799  (39  Geo.  III.  c.  3),  indemnifying  those 
who  had  been  active  in  suppressing  the  treasonable  rising 
of  the  previous  year,  and  one  of  the  parliament  of  the 
United  Kingdom  (41  Geo.  III.  c.  104),  indemnifying  those 
who  bad  taken  part  in  the  suppression  of  rebellion  subse- 
quent to  1799.  The  law  is  now  practically  the  same  as 
that  of  England,  unless  where  exceptional  political  circum- 
stances have  led  to  exceptional  legislation.  Thus  a  series 
of  enactments  called  the  "  Whiteboy  Acts"  (passed  by  the 
Irish  and  the  United  Kingdom  parliaments  between  1775 
and  1830;  was  intended  to  give  additional  facilities  to  the 
executive  for  the  suppression  of  tamoltuous  risings.  Many 
Irish  Acts  dealt  with  unlicensed  possession  and  manufac- 
ture of  arms.  A  similar  policy  was  continued  after  the 
Union,  and  appears  in  the  Peace  Preservation  Act,  1881, 
continued  in  1887  for  five  years.  Some  Acta,  such  as  3 
and  4  Will.  IV.  c  4,  went  as  far  as  to  make  offenders 
in  a  proclaimed  district  triable  by  coart-martial.  By  the 
Prevention  of  Crime  Act,  1882,  now  expired,  the  lord- 
lieutenant  was  empowered  to  issue  special  commissions  for 
the  trial  without  jury  of  treason  and  treason-felony.  The 
power  was  never  exercised.  The  Criminal  Law  and  Pro- 
cedure (Ireland)  Act,  1867,  deals  with  resistance  to 
authority  mad  offences  of  a  treasonable  nature, 

by*"   "  'uJ'  L"l""J  '  1 

Colonies  and  Dependencies. — The  law  in  the 
rith  that  of  the  mother  country,  but  it  is  quite  com- 
petent for  a  colony  to  deal  with  treason  by  its  own  legisla- 
tion which  need  not  necessarily  be  in  accordance  with 
English  law,  and  is  sometimes  expressed  in  more  definite 
terms.  Thus  the  Indian  penal  code  makes  it  punishable 
with  transportation  for  life  to  wage  war  against  the  Gov- 
ernment of  any  Asiatic  power  in  alliance  or  at  peace  with 
the  queen,  or  to  attempt  to  excite  feelings  of  disaffection  to 
the  Government.  Numerous  temporary  Acts  were  passed 
about  the  time  of  the  mutiny,  one  of  the  most  characteristic 
being  an  Act  of  1858  making  rebellions  villages  liable  to 
confiscation.  By  the  Cape  of  Good  Hope  statutes  it  is  trea- 
son to  deliver  arms  or  gunpowder  to  the 


A  striking 


English  legislation  as  to  pn 
th  Wales,  etc..  enact  the 
feature  of  colonial  legial. 


occur  in 

the  legislation  of  Canada,  Ceylon,  the  Cape  of  Good  Hope, 
New  Zealand,  St.  Vincent,  and  Jamaica.  The  most  impor- 
tant in  the  history  of  law  is  the  Jamaica  Act  of  1866,  in- 
damnifying  Mr.  Eyre  for  any  acts  committed  during  the 
suppression  of  the  rising  in  the  previous  year.  It  was 
finally  held  by  the  Exchequer  Chamber  in  1870  that  this 
Act  protected  Mr.  Byre  from  being  sued  successfully  in 
England  on  a  cause  of  action  arising  out  of  his  acts  during 
the  outbreak  ("  Phillips  v.  Eyre,"  Law  Reports,  6  Queen's 
Bench,  I). 

United  States.— The  law  is  based  upon  that  of  England. 
By  Art.  3  s.  3  of  the  constitution  "treason  against  the 
United  States  shall  consist  only  in  levying  war  against 
them,  or  in  adhering  to  their  enemies,  giving  them  aid  and 
comfort.  No  person  shall  be  convicted  of  treason  unless  on 
the  testimony  of  two  witnesses  to  the  same  overt  act,  or  on 
confession  in  open  court.  The  Congress  shall  have  power 
to  declare  the  punishment  of  treason  ;  but  no  attainder  of 
treason  shall  work  corruption  of  blood  or  forfeiture,  except 
daring  the  life  of  the  person  attainted."  By  Art.  2  s.  4 
impeachment  for  and  conviction  of  treason  is  a  ground  for 
removing  the  president,  vice-president,  and  other  civil 
officers.  The  punishment  by  an  Act  of  1790  was  declared 
to  be  death  by  hanging.  But  during  the  Civil  War  a  new 
Act  (17  July,  1862)  was  passed,  providing  that  the  punish- 
ment should  be  death,  or,  at  the  discretion  of  the  court, 
imprisonment  at  hard  labor  for  not  leas  than  five  years, 
sod  a  fine  of  not  less  than  10,000  dollars  to  be  levied  on  the 
real  and  personal  property  of  the  offender,  in  addition  to 
disability  to  hold  any  office  under  the  United  States.  The 
Act  of  1862  and  other  Acts  also  deal  with  the  crimes  of  in- 
citing or  engaging  in  rebellion  or  insurrection,  criminal 
correspondence  with  foreign  Governments  in  relation  to 
any  disputes  or  controversies  with  the  United  States,  or  to 
defeat  the  measures  of  the  Government  of  the  United  States, 
•editions,  conspiracy,  recruiting  soldiers  or  sailors  and 

United  States.   The  Act  of 


1790  further  provides  for  the  delivery  to  the  prisoner  of  a 
copy  of  the  indictment  and  a  list  of  the  jurors,  for  defence 
by  counsel,  and  for  the  finding  of  the  indictment  within 
three  years  after  the  commission  of  the  treason.  Misprision 
of  treason  is  defined  to  be  the  crime  committed  by  a  person 
owing  allegiance  to  the  United  States,  and  having  knowl- 
edge of  the  commission  of  any  crime  against  them,  who 
conceals  and  does  not  as  soon  as  may  be  disclose  and  make 
known  the  same  to  the  president  or  to  some  judge  of  the 
United  States,  or  to  the  governor  or  to  some  judge  or  justice 
I  of  a  particular  State.  The  punishment  is  imprisonment  for 
,  not  more  than  seven  years  aud  a  fine  of  not  more  than  1000 
dollars  (see  Revised  Statutes,  \\  1033, 1034,  1043,  5331-5338 ; 
Story,  Constitution  of  the  United  States,  9  j  1296-1301,  1796- 
1 1802).  Treason  against  the  United  State*  cannot  be  in- 
j  quired  Into  by  any  State  court,  but  the  States  may,  and 
;  some  of  them  have,  their  own  constitutions  and  legislation 
as  to  treasons  committed  against  themselves,  generally  fol- 
lowing the  lines  of  the  constitution  and  legislation  of  the 
United  States.  In  some  cases  there  are  differences  which 
are  worth  notice.  Thus  the  constitution  of  Massachusetts, 
{  25,  declares  that  no  subject  ought  in  any  case  or  in  any 
time  to  be  declared  guilty  of  treason  by  the  legislature.  The 
same  provision  is  contained  in  the  constitutions  of  Vermont, 
Connecticut.  Pennsylvania,  Alabama,  and  others.  In  some 
States  the  crime  of  treason  caunot  be  pardoned  ;  in  others,  as 
in  New  York,  it  may  be  pardoned  by  the  legislature,  and  the 
governor  may  suspend  the  sentence  until  the  end  of  the 
session  of  the  legislature  next  following  conviction.  In 
some  States  a  person  convicted  of  treason  is  disqualified  from 
exercising  the  franchise.  In  New  York  conviction  carries 
with  it  forfeiture  of  real  estate  for  the  life  of  the  convict 
and  of  his  goods  and  chattels.  (J.  wf.) 

TREASURE-TROVE  is  defined  by  Rlackstone  to 
be  money  or  coin,  gold,  silver,  plate,  or  bullion  found 
hidden  in  the  earth  or  other  private  place,  the  owner 
thereof  being  unknown.  This  definition  is  simply  an 
extension  or  the  Roman  law  definition  of  thesaurus 
inventus  as  an  ancient  deposit  of  money  {vet us  drpotitio 

fecunia)  found  by  accident  and  without  actual  search, 
he  right  to  treasure- trove  was  not,  however,  the 
same  in  Roman  and  English  law.  The  former  at  its 
latest  stage  divided  it  between  the  finder  and  the  owner 
of  the  land  on  which  it  was  found,  except  where  it  was 
found  on  public  or  imperial  property,  when  one-half 
went  to  the  rise.  If  a  man  found  treasure  on  his  own 
land,  he  had  a  right  to  the  whole.  The  rights  of  the 
crown,  modified  by  those  of  the  feudal  lord,  gradually 
became  more  extensive  in  the  feudal  law  of  Europe, 
so  much  so  as  to  become,  in  the  words  of  Orotius, 
"jus  commune  et  quasi  gentium."  In  more  recent 
times  there  has  been  a  return,  at  any  rate  in  the  case 
of  France,  to  the  division  made  by  the  Roman  law. 
In  England  the  common  law,  which  at  one  time  appar- 
ently conferred  treasure-trove,  wherever  found,  upon 
the  finder,  now  gives  it  all  to  the  king,  in  accordance 
with  the  maxim  "quod  nullius  est  fit  domini  regis." 
This  is  always  provided  that  the  owner  cannot  be 
known  or  discovered.  If  he  can  be,  he  and  not  the 
king  is  entitled  to  it 

A  right  to  treasure- trove  may  be  granted  by  the  British 
crown  as  a  Fkanchibx  (q.v.).  It  is  the  duty  of  one  finding 
treasure  to  make  it  known  to  the  coroner.  By  the  statute 
Do  Officio  Coronatoris  (4  Edw.  I.  at.  2),  the  coroner  is  to 
inquire  of  treasure  that  is  found,  who  were  the  finders  and 
likewise  who  is  suspected  thereof,  and  that  may  be  well 
perceived  where  one  liveth  riotously,  haunting  taverns, 
and  hath  done  SO  of  long  time.  Concealment  of  treasure- 
trove  is  a  misdemeanor  at  common  law.  There  can  be  no 
larceny  of  it  nntil  it  has  been  found  by  the  coroner  to  be 
the  property  of  the  crown.  The  Home  Office  has  recently 
issued  a  notification  modifying  the  existing  regulations  so 
far  as  to  permit  the  finders  of  coins  and  antiquities  coming 
under  the  description  of  treasure-trove  to  retain  articles 
not  actually  required  for  national  institutions,  and  the  sum 
received  from  such  institutions  as  the  antiquarian  value  of 
any  articles  retained,  subject  to  a  deduction  of  20  per  cent, 
from  the  antiquarian  value  of  the  objects  retained  and  10 
per  cent,  from  the  value  of  other  objects.  In  the  United 
States  treasure-trove  is  usually  vested  in  the  State  as  bona 
vacantia.  Louisiana  follows  the  French  Code  Civil,  and 
gives  half  to  the  finder  and  half  to  the  landowner.  The 
1  importance  of  treasure-trove  in  India  led  to  the  passing  of 
!  the  Indian  Treasure-Trove  Act  (Act  vi.  of  1878).  It  pro- 
vides that  treasure  is  to  be  delivered  to  the  finder  if  no 
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TREATIES.    I.  A  treaty  is  a  contract  between 
two  or  more  state*.  The  term  ' 1 1 rac tat us, ' 1 

JuSr'11"  and  ita  de"Tative«.  though  of  occasional 
occurrence  in  this  sense  from  the  13th  cen- 
tury onwards,  only  began  to  be  commonly  so  employed, 
in  lieu  of  the  older  technical  terms  "oonventio  pub- 
lica,"  or  "  fcsdus,"  from  the  end  of  the  17th  century. 
In  the  language  of  modern  diplomacy  the  term 
"  treaty  "  is  restricted  to  the  more  important  interna- 
tional agreements,  especially  to  those  which  are  the 
work  of  a  congress,  while  agreements  dealing  with  sub- 
ordinate questions  are  described  by  the  more  general 
term  ' '  convention. "  The  present  article  will  disregard 
this  distinction. 

2.  The  making  and  the  observance  of  treaties  is 

Antiquity.  JSSrjJ  of  civilization,  *and  the  theory  of 
treaties  was  one  of  the  first  departments  of  interna- 
tional law  to  attract  attention.  Treaties  are  recorded 
on  the  monuments  of  Egypt  and  Assyria:  they 
occur  in  the  Old  Testament  Scriptures;  ana  ques- 
tions arising  under  ow0?«<u  and  "fosdera"  occupy 
much  space  in  the  Greek  and  Roman  historians.1 

3.  Treaties  have  been  classified  on  many  principles, 

of  which  it  will  suffice  to  mention  the 
curiae*-    more  important    A  "personal  treaty," 

having  reference  to  dynastic  interests,  is 
contrasted  with  a  '  real  treaty,"  which  bindsthe  nation 
irrespectively  of  constitutional  changes;  treaties  cre- 
ating outstanding  obligations  are  opposed  to  "transi- 
tory conventions,"  e.g.,  for  cession  of  territory, 
recognition  of  independence,  and  the  like,  which 
operate  irrevocably  once  for  all,  leaving  nothing  more 
to  be  done  by  the  contracting  parties  ;  and  treaties  in 
the  nature  of  a  definite  transaction  (RechUgnch&ft) 
are  opposed  to  those  which  aim  at  establishing  a  gen- 
eral rule  of  conduct  (Rec/Ustatz).  With  reference  to 
their  objects,  treaties  may  perhaps  be  conveniently 
classified  as  (1)  political,  including  treaties  of  peace, 
of  alliance,  of  cession,  of  boundary,  for  creation  of 
international  servitudes,  of  neutralisation,  of  guaran- 
tee, of  submission  to  arbitration  ;  (2)  commercial, 
including  consular  and  fishery  conventions,  and  slave 
trade  and  navigation  treaties:  (3)  confederations  for 
special  social  objects,  sueh  as  the  Zollverein,  the  Latin 
monetary  union,  and  the  still  wider  unions  with  ref- 
erence to  posts,  telegraphs,  submarine  cables,  and 
weights  and  measures  ;  (4)  relating  to  criminal  justice, 
eg.,  to  extradition  and  arrest  of  fugitive  seamen  ;  (5) 
relating  to  civil  justice,  e.g.,  to  the  protection  of 
trade-mark  and  copyright,  to  the  execution  of  foreign 
judgments,  to  the  reception  of  evidence,  and  to 
actions  by  and  against  foreigners ;  (6)  providing  gen- 
eral rules  for  the  conduct  of  warfare,  eg.,  the  declara- 
tion of  Paris  and  tbe  convention  of  Geneva.  It  must 
be  remarked  that  it  is  not  always  possible  to  assign 
a  treaty  wholly  to  one  or  other  of  the  above  classes, 
since  many  treaties  contain  in  combination  clauses 
referable  to  several  of  them. 

4.  The  analogy  between  treaty-making  and  legisla- 
tion is  striking  when  a  congress  agrees  upon 
general  principles  which  are  afterwards  ac- 
cepted by  a  large  number  of  states,  as,  for  instance,  in 
the  case  ol  the  Geneva  convention  for  improving  the 
treatment  of  tbe  wounded.  Many  political  treaties 
containing  "transitory"  conventions,  with  reference 
to  recognition,  boundary,  or  cession,  becmue,  as  it 
were,  the  title-deeds  of  the  nations  to  which  they  re- 


1  For  the  celebrated 
Carthage,  see  1'olyblua  til. 
Barbeyrae'n  full  but 
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the  subject  general! 


late.*  But  the  closest  analogy  of  a  treaty  is  to  a  coo- 
tract  in  private  law,  as  will  appear  from  the  imme- 
diately following  paragraphs. 

5.  The  making  of  a  valid  treaty  implies  several 
requisites.    (1)  It  must  be  made  between   _    . _ 
competent  parties,  ie.,  sovereign  states.  ^ 
A  '  omcordat,"  to  which  the  pope,  as  a  spiritual 
authority,  is  one  of  the  parties,  is  therefore  not  a  treaty, 
nor  is  a  convention  between  a  state  and  an  individual, 
nor  a  convention  between  the  rulers  of  two  states  with 
reference  to  their  private  affairs.  Semi-sovereign 
states,  such  as  San  Marino  or  Egypt,  may  make  con- 
ventions upon  topics  within  their  limited  competence. 
It  was  formerly  alleged  that  an  infidel  state  could  not 
be  a  party  to  a  treaty.    The  question  where  the  treaty  - 
making  power  resides  in  a  given  state  is  answered  by 
the  municipal  law  of  that  state.    It  usually  resides  in 
the  executive,  though  sometimes,  as  in  the  United 
States,  it  is  shared  by  the  legislature,  or  by  a  branch 
of  it-*   (2)  There  must  be  an  expression  of  agreement. 
This  is  not  (as  in  private  law)  rendered  voidable  by 
duress ,  ft  g. ,  the  cession  of  a  province,  though  extorted 
by  overwhelming  force,  is  nevertheless  unimpeachable. 
Duress  to  the  individual  negotiator  would,  however, 
vitiate  the  effect  of  his  signature.    (3)  From  the  nature 
of  the  case,  the  agreement  of  states,  other  than  those 
the  government  of  which  is  autocratic,  must  be  signi- 
fied by  means  of  agents,  whose  authority  is  either  ex- 
press, as  in  the  case  of  plenipotentiaries,  or  implied, 
as  in  the  case  of,  eg.,  military  and  naval  commander* 
for  matters,  such  as  truces,  capitulations,  and  cartels, 
which  are  necessarily  confided  to  their  discretion. 
When  an  agent  acts  in  excess  of  his  implied  authority 
he  is  said  to  make  no  treaty,  but  a  mere  "  sponsion/' 
which,  unless  adopted  by  his  Government,  does  not 
bind  it,  e.g.t  the  affair  of  the  Oaudinc  Forks  (Livy,  ix. 
5)  and  the  convention  of  Closter  Seven  in  1757.  (41 
Unlike  a  contract  in  private  law,  a  treaty,  even  though 
made  in  pursuance  of  a  full  power,  is,  according  to 
modern  views,  of  no  effect  till  it  is  ratified.    (5)  No 
special  form  is  necessary  for  a  treaty,  which  in  theory 
may  be  made  without  writing.  It  need  not  even  appear 
on  the  face  of  it  to  be  a  contract  between  the  parties, 
but  may  take  the  form  of  a  joint  declaration,  or  of  aa 
exchange  of  notes.  Latin  was  at  one  time  the  language 
usually  employed  in  treaties,  and  continued  to  he  so 
employed  to  a  late  date  by  the  emperor  and  the  pope. 
Treaties  to  which  several  European  powers  of  different 
nationalities  are  parties  are  now  usually  drawn  up  in 
French  (the  use  of  which  became  general  in  the  time 
of  Louis  XIV.),  but  the  final  act  of  the  congress  of 
Vienna  contains  a  protest  against  the  use  of  this  lan- 
guage bein/ir  considered  obligatory.    A  great  European 
treaty  usually  commences  ,rIn  the  name  of  the  Most 
Holy  and  Indivisible  Trinity,"  or,  if  the  Porte  is  a 
party,  "In  the  name  of  Almiphty  God."    (6)  It  is 
sometimes  said  that  a  treaty  must  have  a  lawful  object, 
but  the  danger  of  accepting  such  a  statement  is  appar- 
ent from  the  use  which  has  been  made  of  it  by  writers 
who  deny  the  validity  of  any  cession  of  national  terri- 
tory, or  even  go  so  far  as  to  lay  down,  with  Flore,  that 
"  all  should  be  regarded  as  void  which  are  in  any  way 
opposed  to  the  development  of  the  free  activity  of  a 
nation,  or  which  hinder  the  exercise  of  ita  natural 
rights."    (7)  The  making  of  a  treaty  is  sometimes  ac- 
companied bv  acts  intended  to  secure  its  better  per- 
formance.  The  taking  of  oaths,  the  assigning  of 
"  conservatores  pacis,'  and  the  giving  of  hostages  are 
now  obsolete,  but  revenue  is  mortgaged,  territory  is 
pledged,  and  treaties  of  guarantee  are  entered  into  for 
this  purpose. 

*  'Y  Rlr  Edward  Hertalet'a  very  useful  collection  entiUed  TV 
Map  itf  Europe  by  Treaty,  1875. 

'  [On  the  part  of  tbe  United  State*,  the  president  and  senate 
constitute  the  treaty-making  power.  Treatle*  drawn  up  by  toe 
executive  and  submitted  to  tbe  senate  must  hare  the  approval 

'  when  they  are  acted  on.  Ho 


AUerOium,   of  two-third*  of  tbe  senators  present  w 
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6.  A 


"  transitory  convention  "  operates  1*  once, 
eaving  no  duties  to  be  subsequently  per- 


_ formed,  but  with  reference  to  conventions 
of  other  kinds  questions  arise  as  to  the  duration  of  the 
obligation  created  by  them,  in  other  words,  as  to  the 
moment  at  which  those  obligations  come  to  an  end. 
This  may  occur  by  the  dissolution  of  one  of  the  con- 
tracting states,  by  the  object-matter  of  the  agreement 
ceasing  to  exist,  by  full  performance,  by  performance 
becoming  impossible,  by  lapse  of  the  time  for  which 
the  agreement  was  made,  by  contrariiu  corumtut  or 
mutual  release,  by  "  denunciation  "  by  one  party  under 
a  power  reserved  in  the  treaty.  By  a  breach  on  either 
side  the  treaty  usually  becomes,  not  void,  but  voidable. 
A  further  cause  of  the  termination  of  treaty  obligations 
isa  total  change  of  circumstances,  since  a  clause  rebus 
sic  stantibus '  is  said  to  be  a  tacit  condition  in  every 
treaty.1  Such  a  contention  can  only  be  very  cautiously 
admitted.  It  has  been  put  forward  by  Russia  in  justi- 
fication of  her  repudiation  of  the  clauses  of  the  treaty 
of  Paris  neutralizing  the  Black  Sea,  and  of  her  engage- 
ments as  to  Batoum  contained  in  the  treaty  of  Berlin. 
The  London  protocol  of  1871,  with  a  view  to  prevent 
*uch  abuses,  lays  down,  perhaps  a  little  too  broadly, 
"that  it  is  an  essentia)  principle  of  the  law  of  nations 
that  no  power  can  liberate  itself  from  the  engagements 
of  a  treaty,  nor  modify  the  stipulations  thereof,  unless 
with  the  consent  of  the  contracting  powers,  by  means 
of  an  amicable  arrangement."  Treaties  are  in  most 
eases  suspended,  if  not  terminated,  by  the  outbreak 
of  a  war  between  the  contracting  parties,  and  are 
therefore  usually  revived  in  express  terms  in  the  treaty 

°7^The  rules  for  the  interpretation  of  treaties  are 
not  so  different  from  those  appplicable  to 

tn^rpre-     contracts  in  private  law  as  to  need  here  a 
separate  discussion. 
8.  Collections  of  treaties  are  either  (i. )  general  or 

oaifccuona:  tfi-)  national 

(i.)  The  first  to  publish  a  general  collection  of  treaties  was 
Leibnitz,  whose  Codex  Juris  Gentium,  containing 
lenersl ;  documents  from  1097  to  1497,  "  en  qu»  soU  in- 
ter liberos  popnlos  legum  sunt  loco,"  appeared 
in  1693,  and  was  followed  in  1700  by  the  Mantitta.  The 
Ctrps  Universal  Diplomatique  du  Droit  dee  Gent  of  Dumont, 
continued  by  Barney rao  and  Boosset  In  thirteen  folio  vol- 
umes, containing  treaties  from  315  a.d.  to  1730,  was  pub- 
lished in  1726-39.  Wench's  Corp**  Juris  Gentium  Recent  it*t  mi, 
3  toIs.  8vo,  1781-95,  contains  treaties  from  1735  to  1772.  The 
6>o  Becueil  of  O.  F.  de  Martens,  continued  by  C.  de  Martens, 
Buaireld,  Marhard,  Samwer,  Hopf,  and  Stoerk,  commenced 
in  1791  with  treaties  of  1761,  and  is  still  in  progress.  The 
•cries  in  1887  extended  to  sixty-four  volumes.  Bee  also  the 
following  periodical  publications:  Dot  StaaUarchn,  8amm- 
bsmg  dtr  officieilen  Actenttucke  swr  Getehichte  der  Gegenwart, 
Lripsie,  commencing  in  1861 ;  Archive*  Diplomatique*,  Stutt- 
gart, since  1*21 ;  A  rehire*  Diplomatique*,  Becueil  Me**uel  de 
Diultmatio  at  d'Hittoire,  Paris,  since  1861;  and  Hsrtslet's 
BrtiUh  and  Portion  State  Paper*,  from  the  termination  of  the 
War  of  1814  to  the  lot  ft  period,  compiled  at  the  Foreign  Office 
h  <*«  Librarian  and  Keeper  of  the  Paper*,  London,  since  1819, 
and  still  in  progress. 
(U.)  The  more  important  collections  of  national  treaties 
are  those  of  M.  Neumann  and  M.  de  Plassan  for 
national.  Austria,  1855-84 ;  Beutner  for  the  German  em- 
pire, 1883;  Oalvo  for  "l'Ameriqne  Latine" 
11S2-69  ;  D«  Cleroq  for  France,  1864  -86;  De  Garcia  de  la 
Vega  for  Belgium,  1850-H3 ;  Lagemans  for  the  Netherlands, 
1*8 -82 ;  Soutxo  for  Greece,  1858 ;  Count  Solar  de  la  Mar- 
guerite for  Sardinia,  1836-61 ;  De  Castro  for  Portugal,  1856- 
7» ;  Bydberg  for  Sweden,  1877 ;  Kaiaer  (1861)  and  Eichmann 
(1885)  for  Switzerland  ;  Baron  de  Testa  (1864-82)  and  Aris- 
tarohi  Bey  (1873-74)  for  Turkey ;  F.  de  Martens  for  Bussia, 
1*74-65 ;  Mayers  for  China,  1877.  The  official  publication 
for  Italy  begins  in  1864,  for  Spain  in  1843,  for  Denmark  in 
1674.  The  treaties  of  Japan  were  published  by  authority 
in  1884.  Those  of  the  United  States  are  contained  in 
the  Statute*  at  Ijtrg*  of  the  United  States,  and  in  the 
collections  of  J.  Elliott  (1834)  and  H.  Minot  (1844-50);  see 
also  Mr.  Bancroft  Davis's  Note*  upon  the  Treaties 


Treatie*  and  Convention*  with  Foreign  Power*,  thronologicaOf 
arranged,  and  followed  by  an  Analytical  Index  and  a  Synoptical 
Index  of  the  Treatie*,  1873.  In  England  no  treaties  were 
published  before  the  17th  century,  such  matters  being 
thought  "  not  fit  to  be  made  vulgar."  The  treaty  of  1604 
with  Spain  was,  however,  published  by  authority,  as  were 
many  of  the  treaties  of  the  Stuart  kings.  Ryiuer*s  Fadcra 
was  published,  under  the  orders  of  the  Government,  in 
twenty  volumes,  from  1704  to  1732.  Treaties  are  officially 
published  at  the  present  day  in  the  London  Gaxette,  and 
are  also  presented  to  parliament,  bnt  for  methodical  collec- 
tions of  treaties  made  by  Great  Britain  we  are  indebted  to 
private  enterprise,  which  produced  three  volumes  in  1710- 
13,  republished  with  a  fourth  volume  in  1732.  Other  three 
volumes  appeared  in  1772-81,  the  collection  commonly 
known  as  that  of  C.  Jenkinson  (3  vols.)  in  1785,  and  that 
of  Chalmers  (2  vols.)  in  1795.  J.  Macgregor  published 
(1841-44)  eight  volumes  of  commercial  treaties  but  the  great 
collection  of  the  commercial  treaties  of  Great  Britain  is  that 
of  L  Hertslet,  librarian  of  the  Foreign  Office,  continued  by 
his  son  and  successor  in  office,  Sir  Edward  Hertslet,  entitled 
A  CompUie  Collection  of  the  Treatie*  and  C 
roeal  Regulation*  at  preterit  *nb*i*ting  I 


Foreign  Power*,  and  of  the  Law*  and  Order*  in  Council  concern- 
ing the  tame  *o  far  at  they  relate  to  Commerce  and  Navigation, 
the  Slave  Trade,  Poet  Office,  etc.,  and  to  the  Privilege*  and  In- 
teretltof  the  Subject*  of  the  Contracting  Parties,  1820-86, 16  vols. 
Sir  Edward  Hertslet  also  commenced  in  1875  a  series  of 


volumes  containing  Treatie*  and  Tariff*  regulating  the  Trade 
between  Britain  and  Foreign  Nation*,  and  Extract*  of  Treatie* 


IJwt  of  the 


Pub.,  ll.c.10. 


between  Foreign  Power*,  containing  the  Matt  Favored  Nation 
Clause*  applicable  to  Great  Britain,  The  treaties  affecting 
British  India  are  officially  set  out,  with  historical  notes,  in 
A  Collection  of  Treatie*,  Engagements,  and  Sannud*  relating  to 
India  and  Neighboring  Oountriet,  by  C.  W.  Aicheaon.  This 
work,  with  the  index,  extends  to  eight  volumes,  which 
appeared  at  Calcutta  in  1862-66. 

9.  It  may  be  worth  while  to  add  a  list  of  some  of 
the  more  important  treaties,  now  wholly  or 
partially  in  force,  especially  those  to  which    Mat °J'm- 
Great  Britain  is  a  party,  classified  according  treaties: 
to  their  objects,  in  the  order  suggested  in 
paragraph  3. 

(i.)  The  principal  treaties  affecting  the  distribution 
of  territory  between  the  various  states  of  __„..__. 
Central  Europe  are  those  of  Westphalia  P°micaI  • 
(Osnabrtick  and  Munster),  1648;  Utrecht,  1713; 
Paris  and  Hubertaburg,  1763;  for  the  partition 
of  Poland,  1772,  1793:  Vienna,  1815;  London,  for 
the  separation  of  Belgium  from  the  Netherlands, 
1831,  1839;  Zurich,  for  the  cession  of  a  portion  of 
Lombardy  to  Sardinia,  1859 ;  Vienna,  as  to  Bchleswig- 
Holstein,  1864;  Prague,  whereby  the  German  Con- 
federation was  dissolved,  Austria  recognising  the  new 
North  German  Confederation,  transferring  to  Prussia 
her  rights  over  Schleswig-Holstein,  and  ceding  the 
remainder  of  Lombardy  to  Italy,  1866;  Frankfort, 
between  France  and  the  new  German  empire,  1871. 
The  disintegration  of  the  Ottoman  empire  has  been 
regulated  by  the  great  powers,  or  some  of  them,  in 
the  treaties  of  London,  1832,  1863,  1864,  and  of  Con- 
stantinople, 1881,  with  reference  to  Greece ;  and  by  the 
treaties  of  Paris,  1856;  London,  1871 ;  Berlin,  1878; 
London,  1883,  with  reference  to  Montenegro,  Ron- 
mania,  Servia,  Bulgaria,  and  the  navigation  of  the 
Danube.  The  encroachments  of  Russia  upon  Turkey, 
previous  to  the  Crimean  War,  are  registered  in  a. 
series  of  treaties  beginning  with  that  of  Kutchok- 
Kainardji,  1774,  and  ending  with  that  of  Adrianople 
in  1829.  The  independence  of  the  United  States  of 
America  was  acknowledged  by  Great  Britain  in  the 
treaty  of  peace  Bigned  at  Paris  in  1 783.  The  boundary 
between  the  United  States  and  the  British  possessions 
is  regulated  in  details  by  the  treaties  of  Washington 
of  1842,  1846,  1871,  Switzerland,  Belgium,  Corfu 
and  Pazo,  and  Luxemburg  are  respectively  neutralized 
by  the  treaties  of  Vienna,  1815,  and  of  London,  1839, 
1864,  1867.  A  list  of  treaties  of  guarantee  to  which 
Great  Britain  is  a  party,  and  which  are  supposed  to 
be  still  in  force,  beginning  with  a  treaty  made  with 
Portugal  in  1373,  was  presented  to  parliament  is 
1859. 
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(ii.)  For  the  innumerable  conventions  to  which 

Great  Britain  is  a  party  as  to  oommeree,  con- 
c-iiiuui.T-      gular  jurisdiction,  fisheries,  and  the  slave 

trade,  it  must  suffice  to  refer  to  the  ex- 
haustive and  skilfully  devised  index  to  Hertslet's  Com- 
mercial Treatia,  forming  volume  xvi.,  1885. 

(iii.)  The  social  intercourse  of  the  world  is  facilitated 
.  . .  bv  conventions,  such  as  those  establishing 
100  1  the  Latin  monetary  union,  1865 ;  the  inter- 
national telegraphic  union,  1865;  the  universal  postal 
union,  1874 ;  the  international  bureau  of  weights  and 
measures,  1875  ;  and  providing  for  the  protection  of 
submarine  cables  in  time  of  peace,  1884.  Such  trea- 
ties are  somewhat  misleadingly  spoken  of  by  recent 
writers  (L.  von  Stein  and  FVde  Martens)  as  consti- 
tuting a  "  droit  administratif  international/ ' 
(ivj  The  following  are  the  now  operative  treaties 

of  extradition  to  which  Great  Britain  is  a 
tradition     P*"*? :  with  tne  United  States,  1842  ;  Bra- 

lil  and  Germany,  1872  ;  Austria,  Denmark, 
Italy,  Norway  and  Sweden.  1873;  Hayti  and  Neth- 
erlands, 1874  ;  Belgium  and  Prance.  1876;  Spain,  Por- 
tugal (as  to  India  only),  1878;  Tonga,  1879;  Lux- 
emburg, Eouador,  and  Switzerland,  1880;  Salva- 
dor, 1881 ;  Uruguay,  1884;  Guatemala,  1885;  Russia, 
1886.  It  will  be  observed  that  all  these,  except 
the  treaty  with  the  United  States,  are  subsequent 
to  and  governed  by  the  provisions  of  33  and  34  Vict, 
c  52,  Y'The  Extradition  Act,  1870."  Before  the 
passing  of  this  general  Act,  it  had  been  necessary  to 
pass  a  special  Act  for  giving  effect  to  each  treaty  of 
extradition.  The  most  complete  collection  of  treaties 
of  extradition  is  that  of  F.  J.  Kirchner,  L  Extradi- 
tion, Rental,  etc,  London,  1883. 
(v.)  General  conventions,  to  which  most  of  the 

European  states  arc  parties,  were  signed 

ittklfSfci   m  ^"■i*  f°r  tne  protection  of  in- 

dustrial, and  in  1 886  at  Bern  for  the  pro- 
tection of  literary  and  artistic,  property. 

I  vi.)  Certain  bodies  of  rules  intended  to  mitigate 
the  horrors  of  war  have  received  the  ad- 
rf.nduct  of  he*'on  of  most  civilized  states.  Thus  the 
warfare.  declaration  of  Paris,  1856  (to  which,  how- 
ever, the  United  States,  Spain,  Mexico, 
Venezuela,  Columbia,  Bolivia,  ana  Uruguay  have 
declined  to  accede),  prohibits  the  use  or  privateers 
and  protects  the  commerce  of  neutrals ;  the  Geneva 
convention,  1864,  gives  a  neutral  character  to  surgeons 
and  hospitals ;  and  the  St.  Petersburg  declaration, 
1868.  prohibits  the  employment  of  explosive  bullets 
weighing  less  than  400  grammes 
a  It  was  greatly  to  be  wished  that  the  official  publica- 
tion of  treaties  could  be  rendered  more  speedy  and 
more  methodical  than  it  now  is.  The  labors  of  the 
publicist  would  also  be  much  lightened  were  it  possible 
to  consolidate  the  various  general  collections  of  diplo- 
matic acta  into  a  new  Corpt  Diplomatique  Univenel. 
well  furnished  with  cross  references,  and  with  brief 
annotations  showing  how  far  each  treaty  is  supposed 
to  be  ' 


10.  In  addition  to  the  works  already  cited  in  the  course 
Literature  of  thia  article  the  following  are  for  various 
reasons  important:  J  oh.  Lupns,  De  Confedera- 
Hone  PrineipuM,  Birasbarjr,  1511  (the  first  published  mono- 
graph upon  the  subject);  Bodinus,  DiuerMio  de  Contraction* 
Summarum  PoteHatum,  Halle.  1686;  Neyron,  De  H  Ftnierum 
inter  Oentee,  Gott,  1778;  Neyron,  Eeeai  Uieiorique  et  Politique 
,  Gott.,  1797 ;  Wachter,  De  Modi*  TMmdi 
,  1780  ;  Drcach,  Ueber  die  Dauer  drr 
j  1808;  C.  Bergbohm.  Rtnatetertraait 
!»  Quelle*  da  VotkerrecM;  Dorpat,  1877;  Jellinek, 
Die  rechtlidie  Natur  der  SUitenterltragen,  Vienna,  1HW0;  Hol- 
■endortT,  llandhneh  de*  I'olkerreekte,  vol.  iii.,  1887.  On  the 
history  of  the  great  European  treaties  irr-nerally,  See  the 
Hutorie  Abrfgh  de*  Traiti*  de  Pair  eutre  le*  Puunanre*  de 
r Europe,  by  Koch,  as  recast  and  continued  bv  Schdll,  in  1817 
and  1818,  and  again  by  Count  de  Garden  in  1848-59;  as  also 
the  RecueU  Manuel  of  De  Martens  and  Cussv.  now  continued 
by  (i.  ffrken.  For  the  pence  of  Wcstpha)ia"Potter's  Oeitt  de* 
1785,  is  useful  j  for  the  congress  of 


Vienna,  Kluber's  Aden  de*  Wiener 
Le  Qmarie  de  llernne  et  let  Traiti*  de  1815,  priemU  dm  Com- 
ftreuee*  de  Dreede,  de  Prague,  et  de  CkattUon.  nets*  Sat  Om«rf» 
a  Aiz-la-CnapetU,  Troppau,  Uubaek,  et  Vtrone,  by  Count 
Angeberg.  The  List-mentioned  writer  has  also  published 
collections  of  treaties  relating  to  Poland.  1762-1882  j  to  the 
Italian  question,  1850;  to  the  congress  of  Paris,  1856,  and 
the  revision  of  its  work  by  the  conference  of  London,  1871 ; 
and  to  the  Franco- German  War  of  1870-71.  For  the  treaties 
regulating  the  Eastern  question,  see  7V  Enropeem  Concert 
I.  b£      E.^Holland^l8&,  and  U 

(T.  X.  H.) 
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TREBIZOND,  in  Greek  Trapbus,  a  city  of  Asia 
Minor,  situated  on  the  Black  Sea,  near  its  southeastern 
angle,  from  the  time  of  its  foundation  as  a  Greek  col- 
ony to  the  present  day  has  always  been  a  considerable 
emporium  of  commerce,  and  at  one  time  was  for  two 
centuries  and  a  half  the  capital  of  an  empire.  Its  im- 
portance is  due  to  its  geographical  position,  because  it 
commands  the  point  where  the  chief  and  most  direct 
trade  route  from  Persia  and  Central  Asia  to  Europe, 
over  the  tableland  of  Armenia  by  Bayazid  and  Erie- 
roum,  descends  to  the  sea.  Its  safety  also  was  secured 
by  the  barrier  of  rugged  mountains  which  separates 
its  district  from  the  rest  of  Asia  Minor,  rising  to  the 
height  of  7000  or  8000  feet  above  the  sea-level.  So 
complete  is  the  watershed  that  no  streams  pass  through 
these  ranges,  and  there  is  hardly  any  communication 
in  this  direction  between  the  interior  of  Asia  Minor 
and  the  coast.  For  the  same  reason,  together  with  its 
northern  aspect,  the  climate  is  humid  and  temperate, 
and  favorable  to  the  growth  of  vegetation,  unlike  that 
of  the  inland  regions,  which  are  exposed  to  great  ex- 
tremes of  heat  in  summer  and  cola  in  winter.  The 
position  which  was  occupied  by  the  Hellenic  and 
mediaeval  city  is  a  sloping  table  of  ground  (whence 
the  original  name  of  the  place,  Trapexus,  or  the 
"Tableland"),  which  falls  in  steep  rocky  precipice* 
on  the  two  siaes,  where  two  deep  valleys,  descending 
from  the  interior,  run  parallel  at  no  great  distance 
from  one  another  down  to  the  sea.  The  whole  is 
still  inclosed  by  the  Byxantine  walls,  which  follow  the 
line  of  the  cliffs,  and  are  carried  along  the  sea-face . 
and  the  upper  part  of  the  level,  which  is 
from  the  lower  by  an  inner  cross  wall,  forms  the  < 
while  at  the  highest  point,  where  a  sort  of  neck  is 
formed  between  the  two  valleys,  is  the  keep  which 
crowns  the  whole.  The  fortifications  and  their  sur- 
roundings are  singularly  picturesque,  for  the  towers, 
some  round,  some  angular,  which  project  from  them 
are  in  many  cases  covered  with  creepers,  and  toe 
gardens  that  occupy  the  valleys  below  teem  with 
luxuriant  vegetation.  On  each  side,  about  half  way 
between  the  keep  and  the  sea,  these  ravines  are 
crossed  by  massive  bridges,  and  on  .the  further  side 
of  the  westernmost  of  these,  away  from  the  city,  a 
large  tower  and  other  fortifications  remain,  which 
must  have  served  to  defend  the  approach  from  that 

Starter.  The  area  of  the  ancient  city  is  now  called 
e  Kaleh.  and  is  inhabited  by  the  Turks;  eastward 
of  this  is  the  extensive  Christian  quarter,  and  beyond 
this  again  a  low  promontory  juts  northward  into  the 
sea,  partly  covered  with  the  houses  of  a  well-built 
suburb,  which  is  the  principal  centre  of  commerce. 
The  harbor  lies  on  the  eastern  side  of  this  promontory, 
but  it  is  an  unsafe  roadstead,  being  unprotected  to- 
wards the  northeast,  and  having  been  much  silted  ni>. 
so  that  vessels  cannot  approach  within  a  considerable 
distance  of  the  shore.  The  neighborhood  of  thia  is 
the  liveliest  portion  of  the  city,  as  it  is  from  here  iLat 
the  caravans  start  for  Persia,  and  at  certain  perltxis 
,  of  the  year  long  trains  of  camels  may  be  seen,  and 
;  Persian  merchants  conspicuous  by  their  high  black 
caps  and  long  robes.  The  total  population  of  tlie 
place  is  estimated  at  32,000,  of  whom  2000  are  Am* 
j  nians,  7000  or  8000  Greeks,  and  the  rest  Turks. 

The  city  of  Trapeaus  was  a  colony  of  Sinope,  but  it  first 
,  comes  into  notice  at  the  time  of  the  Retreat  of  the  Tea 
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Thousand,  who  found  repose  there.  Notwithstanding  its 
commercial  importance,  the  remotenen  of  its  position  pre- 
rmtcd  it  from  being  mach  known  to  fame  either  in  the 
Hellenic  or  the  early  medieval  period  ;  its  greatness  dates 
from  the  time  of  the  fourth  crusade  ( 1804 ),  when  the  By  ran  - 
Use  empire  was  dismembered  and  its  capital  occupied  by 
Us  Utius.  During  the  confusion  that  followed  that  event 
•  icion  of  the  imperial  family  of  the  Oomneni,  called 
Alexius,  escaped  into  Asia,  and,  having  collected  an  army 
of  Iberian  mercenaries,  entered  Trebisond,  where  he  was 
acknowledged  as  the  legitimate  sovereign,  and  assumed  the 
title  of  Grand  Comnenus.  Though  only  twenty-two  years 
af  age,  Alexins  was  a  man  of  ability  and  resolute  will, 
capable  of  establishing  order  in  a  time  of  anarchy ;  and  thus 
he  succeeded  without  difficulty  in  making  himself  master 
of  the  greater  part  of  the  southern  coast  of  the  Black  Sea. 
The  empire  that  was  thus  founded  continued  to  exist  until 
1461,  when  the  city  was  taken  by  Mohammed  II.,  eight 
rears  after  he  had  captured  Constantinople.  The  cause  of 
tab  long  duration,  and  at  the  same  time  the  secret  of  its 
history,  is  to  be  found  In  the  isolated  position  of  Trebicond 
sod  its  district,  between  the  mountains  and  the  sea,  which 
has  already  been  described.  By  this  means  it  was  able  to 
r  both  the  S-lj 6ka  and  the  Ottomans,  and  to  maintain 
it*  independence  against  the  emperors  of  Nicsaa  and  Con- 
But  for  the  same  reason  its  policy  was  always 
»,  so  that  it  never  exercised  any  beneficial  influence 
It  was  chiefly  in  the  way  of  matri- 
illiaaoes  that  it  was  brought  into  contact  with  other 
The  imperial  family  were  renowned  for  their 
beauty,  and  the  princesses  of  this  race  were  sought  as  brides 
br  Bysantine  emperors  of  the  dynasty  of  the  PaUeologi,  by 
Western  nobles,  and  by  Mohammedan  princes;  and  the 

ilomatic 


of  intrigue  and  immorality, 
i  also  patrons  of  art  and  learning, 
sod  in  consequence  of  this  Trebitond  was  resorted  to  by 
many  eminent  men,  by  whose  agency  the  library  of  the 
palace  was  provided  with  valuable  manuscripts  and  the  city 
wis  adorned  with  splendid  buildings.  The  writers  of  the 
time  speak  with  enthusiasm  of  its  lofty  towers,  of  the 
churches  and  monasteries  in  the  suburbs,  and  especially  of 
the  gardens,  orchards,  and  olive  groves.  It  excited  the  ad- 
miration of  Oonxales  Clavijo,  the  Spanish  envoy,  when  he 
parsed  through  it  on  his  way  to  visit  the  court  of  Titnur  at 
Samarkand  (Claviju,  HUioria  del  Gran  Tamorlan,  p.  84) ;  and 
Cardinal  Bessarion,  who  was  a  native  of  the  place,  in  the 
latter  part  of  his  life,  when  the  city  hsd  passed  into  the 
funds  of  the  Mohammedans,  and  he  was  himself  a  dignitary 
of  the  Boman  Church,  so  little  forgot  the  impression  it  had 
made  upon  him  that  he  wrote  a  work  entitled  "  The  Praise 
of  Trebisond  "  (Ey«-*i»»  Tf a-rt ;0 ;»rt, ),  which  exists  in  man n - 
•rript  at  Venice.  Little  was  known  of  the  history  of  the 
empire  of  Trebisond  until  the  subject  was  taken  in  hand 

SProf.  Pallmerayer  of  Munich,  who  discovered  the 
rookie  of  Michael  Pauaretus  among  the  books  of  Oardi- 
<uU  Bessarion,  aud  from  that  work,  and  other  sources  of 
iafonnation  which  were  chiefly  unknown  up  to  that  time, 
compiled  his  Gt»ckicKU  de*  Kaxterihmm*  tow  Trapemtnt  (Mu- 
nich, 1837).  Fin  lay's  account  of  the  period,  in  the  fourth 
volume  of  his  History  of  Greece,  is  based  on  this.  From 
time  to  time  the  emperors  of  Trebisond  paid  tribute  to  the 
x  ljtik  sultans  of  Ioonium,  to  the  grand  khans  of  the  Mod- 
Kola,  to  Tim  ox  the  Tartar,  to  the  Turcoman  chieftains,  and 
to  the  Ottomans  ;  but  by  means  of  skilfnl  negotiations  they 
vers  enabled  practically  to  secure  their  independence.  We 
find  them  also  at  war  with  many  of  these  powers,  and  with 
the  Genoese,  who  endeavored  to  monopolize  the  commerce 
of  the  Black  Sea.  The  city  was  several  times  besieged,  the 
most  formidable  attack  being  that  which  occurred  in  the 
rviru  of  Andronicus  L,  the  second  emperor,  when  the  Bel- 
juks,  ander  the  command  of  Mel  Ik,  the  son  of  the  great 
wltan  Ala-ed-din,  first  assaulted  the  northern  wall  in  the 
direction  of  the  sea,  and  afterwards  endeavored  to  storm 
the  upper  citadel  by  night.  They  failed,  however,  in  both 
attempts;  and  in  the  latter,  owing  to  the  darkness,  and  to 
the  occurrence  of  a  violent  storm  which  suddenly  swelled 
the  torrents  in  the  ravines,  their  force  was  thrown  into  in- 
extricable confusion,  and  they  were  compelled  to  abandon 
their  camp  and  make  the  best  of  their  escape  from  the 
country.  So  great  was  the  strength  of  the  fortifications 
that,  when  Mohammed  II.  turned  his  thoughts  towards 
the  subjugation  of  this  state,  he  might  have  experienced 
much  difficulty  in  reducing  it,  and  might  have  been  dis- 
posed to  offer  favorable  terms,  had  it  not  been  for  the 
pusillanimous  conduct  of  David,  the  last  emperor,  who 
turrendered  the  place  almost  unconditionally. 


Several  interesting  monuments  of  this  period  remain  at 
Trebisond  in  the  form  of  churches  in  the  Byzantine  style 
of  architecture.  One  of  these  is  within  the  area  of  the  old 
city,  via.,  the  church  of  the  Pauaghia  Chrysokephalos,  or 
Virgin  of  the  Golden  Head,  a  large  and  massive  but  ex- 
cessively plain  building,  which  is  now  the  Orta-hissar 
mosqne.  On  the  further  side  of  the  eastern  ravine  stands 
a  smaller  but  very  well  proportioned  structure,  the  church 
of  St.  Eu  genius,  the  patron  saint  of  Trebisond,  now  the 
Yeni  Djuma  djami,  or  New  Friday  mosqne.  Still  more 
important  is  the  church  of  Haghla  Sophia,  which  occupies 
a  conspicuous  position  overlooking  the  sea,  about  two  miles 
to  the  west  of  the  city.  The  porches  of  this  are  hand- 
somely ornamented,  and  about  a  hundred  feet  from  it 
rises  a  tall  campanile,  the  Inner  walls  of  which  have 
been  covered  in  parts  with  frescos  of  religious  subjects, 
though  these  are  now  much  defaced.  But  the  most  re- 
markable memorial  of  the  Middle  Ages  that  exists  in  all 
this  district  is  the  monastery  of  Sumo  las,  which  is  situ- 
ated among  the  mountains,  about  25  miles  from  Trebisond, 
at  the  side  of  a  rocky  glen,  at  a  height  of  4000  feet  above 
the  sea.  Its  position  is  most  extraordinary,  for  it  occupies 
a  cavern  in  the  middle  of  the  face  of  a  perpendicular 
cliff  a  thousand  feet  high,  where  the  white  buildings  offer 
a  marked  contrast  to  the  brown  rock  which  forms  their 
Betting.  It  is  approached  by  a  zigzag  path  at  the  side  of 
the  chff,  from  which  a  flight  of  stone  Btcps  and  a  wooden 
staircase  give  access  to  the  monastery.  The  valley  below 
is  filled  with  the  richest  vegetation,  the  undergrowth 
being  largely  composed  of  azaleas  snd  rhododendrons.  An 
antiquity  of  1500  years  is  claimed  for  the  foundation  of  the 
monastery,  but  it  is  certain  that  the  firs 
raised  it  to  importance  was  the  emperor  Alexins  Co 
III.  of  Trebizond ;  he  rebuilt  it  in  1360,  aud  richly  < 
it.  The  golden  bull  of  that  emperor,  which 
thenceforth  the  charter  of  its  foundation,  is  still  piw 
it  is  one  of  the  finest  specimens  of  such  documents,  and 
contains  portraits  of  Alexius  himself  and  his  queen.  The 
monastery  also  possesses  the  firman  of  Mohsmmed  II.,  by 
which  be  accorded  bis  protection  to  the  monks  when  he 
became  master  of  the  country.  (u.  F.  T.) 


TREDEGAR,1  a  town  of  Monmouthshire,  England, 
is  situated  on  the  Sirhowv  river,  and  on  the  London 
and  North-Western  Railway  system,  7  miles  east- 
northeast  of  Merthyr  Tydvil  and  249  west  of  London. 
The  town  owes  its  existence  to  the  establishment  in 
the  beginning  of  the  century  of  the  works  of  the 
Tredegar  Iron  and  Coal  Company,  who  lease  the  soil 
and  minerals  from  Lord  Tredegar.  The  iron-works, 
chiefly  for  the  smelting  of  iron  and  the  manufacture* 
of  iron  and  steel  rails,  are  of  enormous  extent,  and 
employ  upwards  of  4000  men.  The  town  is  also  sur- 
rounded by  iron  and  coal  mines,  the  property  of  the 
company.  It  consists  chiefly  of  workmen's  houses, 
but  is  built  with  regularity  and  neatness,  the  principal 
streets  diverging  from  an  open  space  called  the  Circle, 
in  the  centre  of  the  town,  where  there  arc  a  number 
of  good  shops.  The  church  of  8t.  Qeorge  is  a  taste- 
ful modern  building  in  the  Norman  style.  The  tem- 
perance hall,  union  workhouse,  and  literary  institute 
and  library  deserve  notice.  The  population  of  the 
urban  sanitary  district  (area  7029  acres),  a  small  por- 
tion of  which  is  in  Brecknockshire,  in  1871  was  16,989 
and  in  1881  it  was  18,771. 

TREE-CREEPER,  one  of  the  smallest  of  British 
birds,  and,  regard  being  had  to  its  requirements,  one 
very  generally  distributed.  It  is  the  Certhia  familiari* 
of  ornithology,  and  remarkable  for  the  stiffened  shafts 
of  its  long  ana  pointed  tail-feathers,  aided  by  which, 
and  by  its  comparatively  large  feet*  it  climbs  nimbly, 
in  a  succession  of  jerks,  the  trunks  or  branches  of 
trees,  invariably  proceeding  upwards  or  outwards  and 
generally  in  a  spiral  direction,  as  it  seeks  the  small 
insects  that  are  hidden  in  the  bark  and  form  its  chief 
food.  When  in  the  course  of  its  search  it  nears  the 
end  of  a  branch  or  the  top  of  a  trunk,  it  flits  to  an- 
other, always  alighting  lower  down  than  the  place  it 
has  left,  and  so  continues  its  work. 

Inconspicuous  in  color,  for  its  upper  plumage  is  mo 
of  various  shades  of  brown  mottled  with  white,  buff, 


•  [The  Tredegar  Iron  Works,  at  Richmond.  Vs..  where  the 
srmor  plates  for  the  iron-clad  steamer  Merrimack  were  rolled, 
derive  their  name  from  the  English  town  TredeK*r.-A*.  En.J 
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j,  ud  beneath  it  U  of  a  silvery  white,  the  Tree- 
Creeper  is  far  more  common  than  the  incurious  suppose  ; 
bat,  attention  once  drawn  to  it,  it  can  be  frequently  seen 


AUopMa  exedta  of  Norfolk  Island  having  sometimes 

measured  60  to  80  feet.    The  fronds  are  rarely  stank 
uui,,  uwuwiu  uuue  drawn  uj  it,  n  can  oe  irequenuv  Been  !  •  i_    •  ,    .  ,,       .  .       •~«-sr  """P* 

and  at  timea  heard,  for  though  a  shy  singer  ita  aong  I*  lend  or  8lmPly  J"nnat«.  but  usuallv  tripinnate  or  dtcom- 


and  aweet.  The  neat  ia  neat,  generally  placed  in  a  chink 
formed  by  a  half-detached  piece  of  bark,  which  secures  it 
from  observation,  and  a  considerabl  e  tunas  uf  material  ia 
commonly  used  to  partly  stuff  up  the  opening  and  give  a 
anre  foundation  for  the  tiny  cup,  in  which  are  laid  from 
six  to  nine  eggs  of  a  translucent  white,  spotted  or  blotched 
with  ruat-color.  The  Tree-Creeper  inhabits  almost  the 
whole  of  Europe  aa  well  aa  Algeria,  and  has  been  traced 
across  Aaia  to  Japan.  It  ia  now  recognized  aa  an  inhabitant 
of  the  greater  part  of  North  America,  though  for  a  time 
examples  from  that  part  of  the  world,  which  diner  alightly 
in  the  tinge  of  the  plumage,  were  accounted  a  diatinct 
apeciea  (C.  amerieana),  and  even  those  from  Mexico  and 
Guatemala  (G  mexieana),  have  lately  been  referred  to  the 
same.  It  therefore  occupies  an  area  not  exceeded  in  extent 
by  that  of  many  Passerine  birds,  and  is  one  of  the  strongest 
witneases  to  the  close  alliance  of  the  so-called  Nearcticand 
Palasarctic  Regions. 

Allied  to  the  Tree-Creeper,  bnt  wanting  its  lengthened 
and  stiff  tail-feathers,  ia  the  genua  Tickodnma,  the  aingle 
member  of  which  la  the  Wall-Creeper  (  T.  muraria)  of  the 
Alps  and  some  other  mountainous  parts  of  Europe  and 
Asia,  and  occasionally  aeen  by  the  fortunate  visitor  to  Switz- 
erland fluttering  like  a  big  butterfly  against  the  face  of  a 
rock,  conspicuous  from  the  scarlet-crimson  of  its  wing- 
coverts  and  its  white  spotted  primaries.  Its  bright  hue  is 
hardly  visible  when  the  bird  is  at  riat,  and  it  then  presents 
a  dingy  appearance  of  gray  and  black.  It  is  a  species  of 
wide  range,  extending  from  Spain  to  China;  and,  though 
bat  seldom  leaving  Its  cliffs,  it  has  wandered  even  so  far  as 
England.  Herrett  (JWx.  p.  177)  in  1667  included  it  as  a 
British  bird,  and  the  correspondence  between  Marsham  and 
Gilbert  White  (free.  Norf.  and  None.  Nat.  Society,  ii.  p.  180) 
proves  that  an  example  was  shot  in  Norfolk,  30th  Octolier, 
1792;  while  another  ia  reported  (Zoologist,  aer.  2,  p.  4839; 
to  have  been  killed  in  Lancashire,  8th  May,  1872. 

The  genus  Certhia  aa  founded  by  Linnaeus  contained 
25  species,  all  of  which,  except  the  two  above  men- 
tioned, have  now  been  shown  to  belong  elsewhere; 
and  for  a  long  while  so  many  others  were  referred  to 
it  that  it  became  a  most  heterogeneous  com  pan  v.  At 
present,  so  few  are  the  forms  left  in  the  Family  Cer- 
thudos  that  systematica  are  not  wanting  to  unite  it 
with  the  Sittidos  {ef.  Nuthatch),  for  the  two  groups 
however  much  their  extreme  members  may  differ,  are 
linked  by  so  many  forms  which  still  exist  that  little 
violence  is  done  to  the  imagination  by  drawing  upon 
the  past  for  others  to  complete  the  series  of  descend- 
ant* from  a  common  and  not  very  remote  ancestor, 
one  that  was  possibly  t  he  ancestor  of  the  Wrens  {q.v.  j 
as  well.  One  thing,  however,  has  especially  to  be 
noticed  here.  The  Certhiidas  have  not  the  least  affinity 
to  the  Picida  (c/  Woodpecker,  infra),  but  are 
strictly  Passerine,  though  the  Australian  genus  Cli- 

^7p^.rt n &  w jng  them-  (JL  !  ' 

iruiiiii-rrKKfl.  In  old  and  well-grown  specimens 
of  some  of  the  familiar  ferns  of  our  temperate  climates 
the  wide-spreading  crown  of  fronds  may  be  observed 
to  rise  at  a  distance  often  of  a  good  many  inches  above 
the  surface  of  the  ground,  and  from  a  stem  of  con- 
siderable thickness.  The  common  male  fern  Ncphro- 
dwm  [  Lattrma)  furnishes  the  commonest  instance  of 
this;  higher  and  thicker  trunks  are,  however,  occa- 
sionally presented  by  the  royal  fern  ( Otm  undo-  rtgnlu), 
in  which  a  height  of  2  feet  may  be  attained,  and  this 
with  very  considerable  apparent  thickness,  due,  how- 
ever, to  the  origin  and  descent  of  a  new  series  of 
adventitious  roots  from  the  bases  of  each  annual  set 
of  fronds.  Some  tropical  members  and  allies  of  these 
genera  become  more  distinctly  tree-like,  «.o.,  Todat ; 
ram  fJao  has  some  sub-arboreal  forms.  Oleandrn  is 
branched  and  shrub-like,  while  Angiopteri*  and  Ma- 
rattui  (Marattincea)  may  also  rise  to  2  feet  or  more. 
But  the  tree-fernB  proper  are  practically  included 
within  the  family  Cvathtacea.     This  includes  five 

fenera  {Cyathea,  Ahophila,  Hemitelia,  Dicksonia, 
ialanttum)  and  nearly  200  species,  of  which  a  few 
are  herbaceous,  but  the  majority  arboreal  and  palm- 
like, reaching  frequently  a  height  of  50  feet  or  more, 


pound,  and  may  attain  a  length  of  20  feet,  thus  form 
ing  a  splendid  crown  of  foliage.  The  stem  may 
occasionally  branch  into  many  crowns.  The  genera 
are  of  wide  geographical  range,  mostly  of  course 
within  the  tropics  of  the  Old  and  New  World ;  but 
South  Australia,  New  Zealand,  and  the  Southern 
Facific  islands  all  possess  their  tree-ferns.  In  Tasmania 
AUtmhila  a  ust  ml  is  has  been  found  up  to  the  snow- 
level,  and  in  the  humid  and  mountainous  regions  of 
the  tropics  tree-ferns  are  also  found  to  range  up  to  • 
considerable  altitude.  The  fronds  may  either  contrib- 
ute to  the  apparent  thickness  of  the  stem  by  leav- 
ing more  or  less  of  their  bases,  which  become  har- 
dened and  persistent,  or  they  may  be  articulated  to 
the  stem  and  fall  off,  leaving  characteristic  scars  in 
spiral  series  upon  the  stem.  The  stem  is  frequently 
much  increased  in  apparent  thickness  by  the  down- 
growth  of  aerial  roots,  forming  a  black  coating  sevenl 
inches  or  even  a  foot  in  thickness,  but  its  easemiil 
structure  differs  little  in  principle  from  that  familiar 
in  the  rhizome  of  the  common  bracken  (/^ero).  To 
the  ring,  or  rather  netted  cylinder  of  fibre-vascular 
bundles  characteristic  of  all  fern  stems,  scattered  in- 
ternal as  well  as  external  bundles  arising  from  these 
are  superadded  ;  and  in  a  tree-fern  these  are  of  course 
in  greater  numbers.  The  outer  bundles  give  off 
branches  to  the  descending  roots  from  the  region  where 
they  pass  into  the  leaves. 

Tree-ferns  are  of  course  cultivated  for  their  bean  ty  alone, 
a  few,  however,  are  of  some  economic  applications,  chiefly 
as  sources  of  starch.  Thus  the  beautiful  AUopkiia  curb* 
of  Norfolk  Island  is  aaid  to  be  threatened  with  extinction  for 
the  sake  of  its  sago-like  pith,  which  ia  greedily  eaten  by 
hogs;  Cyatkea  meduUaru  also  furnishes  a  kind  of  sago  to 
the  natives  of  New  Zealand,  Queensland,  and  the  Paciflt 
islands.  A  Javanese  speciea  of  Dickeonia  (D.  ckryotrtdie] 
furnishes  hi  Iky  hairs,  which  have  been  imported  as  a  styp- 
tic, and  the  long  ailky  or  rather  woolly  hairs,  ao  abundant 
on  the  atem  and  frond-leaves  in  the  various  apeciea  of  Ob- 
Hum,  have  not  only  been  put  to  a  aimilar  use,  bat  ia  tat 
Sandwich  Islands  furnish  wool  for  stuffing  mattrcaaes  sod 
cushions,  which  waa  formerly  an  article  of  export.  The 
"  Tartarian  lamb,"  or  Aamu aajAsjNS  of  old  travellers'  tales 
in  China  and  Tartary,  ia  aimply  the  woolly  stock  of  C.  flers- 
metM,  which,  when  dried  and  inverted  and  all  save  four  of 
its  frond-sulks  cut  away,  has  a  droll  resemblance  to  a  ley 
aheep. 

Bee  Fax  if ;  J.  Smith,  Hwtoria  PWewm;  Lueraeen,  Med.  Asm 
Ratanik;  and  for  the  structure  of  the  atem,  De  Bait's  ly^vtl 
Anaiomit  d.  Phanerog.  u.  /tame. 

TREGELLES,  Samuel  Prideaux  (1813-1875), 
New  Testament  scholar,  was  born  at  Wodehouse 
Place,  near  Falmouth,  on  January  30,  1813.  His 
parents  were  Quakers,  and  he  himself  for  many  yean 
was  in  communion  with  the  (Darbyite)  Plymouth  Breth- 
ren,but  latterly  he  became  a  member  of  the  Church  of 
England.  He  was  educated  at  Falmouth  grammar 
school,  and  afterwards,  without  having  attended  any 
university,  held  various  modest  educational  appoint- 
ments, but  finally  devoted  himself  entirely  to  a  labor- 
ious student  life,  until  he  was  incapacitated  for  literary 
work  by  paralysis  in  1870. 
April  24,  1875. 


Most  of  hi*  numerous  publications  had  reference  to  bis 
great  critical  edition  of  the  New  Testament  (see  BiblcvoL 
iii.  p.  561).  They  include  an  Aeammt  of  (As  PrimUd  Ttxtoftke 
Greek  New  Teetament  (1854),  a  new  edition  of  Home's  Intro- 
duciien  (18801,  and  Canon  Murotorianu* :  EarlxeM  Oaialoovt  »f 
Book*  of  tke  New  Testament  (1888).  Aa  early  aa  1844  be  pub- 
lished an  edition  of  the  Apocalypse,  with  the  Greek  text  so 
revised  aa  to  rest  almost  entirely  upon  ancient  evidence. 
Tregellea  wrote  Head*  of  Hebrew  Grammar  (1852)  translaUd 
Oeaenins's  Hebrew  Lexicon,  and  waa  the  aotbor  of  a  link 
work  on  the  JaneenuU  (1R51)  and  of  various  worka  ia  ex* 
'■   la  ape«^€«hatotogical  vie  ws^fjsawsrfa  oa  tt» 


TREMATODA,  popularlv known  as  "flukes,"  form 
one  of  the  three  main  divisions  of  the  flat  worms  «r 
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Ratukdmintha.  They  have  been  defined  thus  (Jack- 
son, 1) : 1 

"UaiMgnienU]  Verm*,  with  a  flattish,  leaf-like, 
more  or  less  cylindrical  body  provided  with  organs  of 
adhesion  in  the  shape  of  suckers  and  sometimes  of 
ehitinoid  hooka.  The  cuticle,  so  called,  appears  to  be 
a  metamorphosed  layer  of  cells.  Th  ere  is  a  well-de- 
reloped  nervous  system,  the  ganglia  of  which  are  en- 
tirely sapra-pharyngeal,  i.e.,  dorsal  There  is  a  mouth, 
iod  an  alimentary  canal  which  is  usually  forked,  but 
do  anas.  The  excretory  system  has  the  form  of  more 
or  less  branching  tubes  commencing  with  flame-cells, 
tod  either  ending  in  a  contractile  vesicle  or  opening  by 
two  independent  orifices.  Hermaphrodite  self-impreg- 
nation occurs,  as  well  as  reciprocal  impregnation.  The 
embryo  either  develops  direct  into  the  sexual 
form  (mono-genetic  TremcUoda)  or  gives  origin 
to  a  aeries  of  intermediate  non-sexual  dimorphic 
forms  (digene tic  TVematoda),  Parasitic." 

Hutorical  Sketch. — Some  of  the  more  salient 
points  in  the  history  of  our  knowledge  of  these 
animals  have  already  been  alluded  to  in  the 
article  Parasitism  (q.v.);  a  few  additional 
facts  must,  however,  be  mentioned  here.  The 
Trematoda  were  first  formed  into  a  group  by 
Rudolphi  (2),  who  included  in  it  the  follow- 
ing genera:  Monottoma,  Amphutoma,  DUtoma, 
Trutoma,  Pentcutoma,  ana  IWyttoma:  the 
name  had  reference  to  the  suckers,  which  Ru- 
dolphi regarded  as  being  for  the  most  part  open- 
ings into  the  body  (Grr.  rpvp*,  an  aperture). 
Some  of  these  forms  were  soon  perceived  to 
have  but  small  connection  with  the  others;  and 
Cavier  (3)  reduced  the  whole  to  one  genus,  for 
which  he  adopted  the  name  Fatcima,  Linn. 
The  Pen  tas  tomes  have  since  been  transferred  to 
the  Arachnlda  (9.0. ). 

Our  scientific  acquaintance  with  the  .em up 
may  be  said  to  date  from  1831,  when  Mehlis 
noticed  that  the  eggs  of  certain  Distomes 
hatched  into  a  minute  ciliated  body  with  an 
eye -speck  resembling  an  Infusorian,  an  obser- 
vation which  gave  the  key  to  the  life-history  of 
these  forms,  yon  Siebofd  in  1K35  (4)  supple- 
mented this  discovery  by  the  observation  that 
the  ciliated  embryo  of  Morwstomum  mutabile 
contained,  as  a  ''  necessary  parasite,"  as  it  was 
termed,  an  organism  identical  with  the  "kings- 
yellow  worm     (Redia)  found  by  Boianua  in 

Knd-snails,  and  Von  Baer  had  previously  shown 
I  that  these  gave  rise  to  free-swimming  or- 
ganisms not  unlike  tailed  Trematodes.  The 
materials  were  thus  ready  to  hand  for  a  co-ordi- 
nation of  the  whole  life-history,  and  Steenstrup 
recognised  it  as  an  instance  of  the  so-called 
"alternation  of  generations"  (6).  These  re- 
Marches  received  important  addition*  at  the 
hands  of  Pa^enetecher  (7)  and  others,  who 
showed  experimentally  that  encysted  Distomes 

Km  mature  directly  after  their  transference 
tn  one  host  to  another,  and  thus  that  a  mi- 
ration is  necessary  to  the  attainment  of  their 
maturity.  Dieaing's  great  work  (8)  appeared 
in  1850,  and  has  formed  the  groundwork  of  all 
rubaequent  treatises  on  the  systematic  arrange- 
ment of  parasitic  worms,  although  it  included 
which  really  belong  to  quite  different  groups.  In  1861 
Van  Beneaen  gained  a  prise  offered  by  the  French 
Academy  by  his  elaborate  memoir  on  the  intestinal 
worms  (0),  in  which  he  not  only  described  many  new 
and  interesting  forms,  but  gave  anatomical  details  re- 
iariing  others  previously  known,  and  entered  into 
detailed  comparisons  between  the  Cestodes  and  Tre- 
matodes, both  in  their  adult  and  immature  states. 
Of  recent  years  the  chief  additions  to  our  knowledge 
have  been  more  in  the  direction  of  further  details 

l,T,heee  figures  refer  to  the  bibliography  at  the  end  of  the 


regarding  the  structure  and  life-history  of  special 
forms  than  the  elaboration  of  new  general  princi- 

Anatomy.  -In  endeavoring  to  give  a  very  brief  account  of 
the  more  aalient  points  in  the  anatomy  01  the  Trematoda  it 
has  been  thought  expedient  to  select  some  well-known 
form  as  a  type,  and  afterwards  to  indicate  the  characters  in 
which  other  species  differ  from  it ;  for  this  purpose  the 
commm  liver-fluke,  Fatciola  (DitUmum)  htpatiea  has  been 
chosen,  as  it  ia  not  unfrequently  found  in  the  bile-ducts  of 
sheep  and  other  domestic  animals,  and  constitutes  a  c 
much  dreaded  by  farmers.  The  account  I 
the  main  abstracted  from  Sommer  (10). 

External  Appearance. — The  animal  has  a  flattened  oval 
shape,  with  a  aub-triangular  Jjroceas  on  the  broader  end, 


Flo.  1  — A,  Fhteiala  hepaUea,  from  the  ventral  surface  <X  21;  the  allmew. 
id  nervoua  17 item*  only  shown  on  the  left  side  of  the  figure,  the 


Ury  and 

excretory  only 
t.  a  diverticula 

pharynx  ;  *,  ventral  sucker;  e»,  cirrus  sac  ;  d,  left  anterior 
tory  vessel ;  at,  main  vessel  :  r,  left  anterior  ventral  trunk 


the  right,   a,  right  main  branch  of  the  Intestine; 
rlfoi 


only  on 

a  diverticulum  ;  g,  lateral  ganglion  :  a.  lateral  nerve ;  o,  month ;  p, 

d,  left  anterior  dorsal  excre- 
r  ventral  trunk  ;  s,  excretory 

E>re.  B,  Anterior  portion  more  highly  magnified  (from  Marshall  and 
□rat,  after  Sommer).  es,  cirrus  sac  ;  a,  ductus  eiaculatorras  |  /,  female 
aperture ;  0,  ovary  ;  od,  oviduct ;  p.  penis ;  s,  shell -gland  ;  t,  anterior  LestU ; 
u,  uterus;  to,  rp,  vasa  deferentia;  es.  veslcula  seminalts;  y,  yolk-gland; 
yd,  lis  duct.  C.  Genital  sinus  and  neighboring  parte  (from  Sommer). 
a,  ventral  sucker ;  b,  cirrus  sac  ;  e,  genital  pore ;  d\  evaginated  cirrus  sac 
r  penis ;  e,  end  of  vagina ;  /,  vasa  deferentia ;  g,  vesicula  seminal  Is  ;  a, 
ductus  ejaculatorius  ;  i,  accessory  gland.  D,  A  ciliated  funnel  from  the 
excretory  apparatus,  highly  magnified  (from  Fraipont).  o,  orifice  of  the 
funnel.   E,  Egg  of  foMt-Toia  hepaliea  ;  x  330  (from  Thomas). 


forms 


20  to  35  mm.,  the  breadth  from  6  to  12  ram.  On  superficial 
examination  two  narrower  lateral  areas  may  generally  be 
distinguished  from  a  broader  median  one  ;  the  former 
are  occasionally  of  a  coarsely  granular  appearance  and 
reddish-brown  or  orange  in  color,  and  increase  in  breadth 
towards  the  posterior  end  of  the  body,  where  they  com- 
monly unite.  The  median  area  is  commonly  grayish- 
yellow  in  color,  sometimes  spotted  with  black ;  its  an. 
terior  portion  corresponds  to  the  uterus,  the  posterior  to  the 

in  the  middle  line 


Two  suckers  ( Fig.  1,  A,  e.  <)  are 
of  the  body;  one  is, 
forwards  and 
anterior  or  < 

The  posterior  or  ventral  sucker  is  i 
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head -papilla.  The  suckers  measure  on  an  average  about 
1  mm.  in  diameter,  the  ventral  being  slightly  the  larger. 
The  internal  organa  communicate  with  the  outer  world 
by  four  apertures:  (1)  the  mouth  (oi,  situated  at  the  ante- 
rior pole  of  the  body  and  perforating  the  oral  sucker ;  (2) 


i  the 


the  excretory  pore  (*),  placed  at  the  opposite  extremit; 
and  giving  exit  to  the  effete  products;  (3)  tt 
(Fig.  1,  B,  p),  leading  into  a  sinus  inl 
of  both  seta  of  genital  organs  open,-lt  is  to  tx 
on  the  under  surface  of  the  head-papilla  at  or  neai 
tre ;  (4)  the  opening  of  the  Laurer-Stieda  canal,  situ 


its 
at* 
of 


a  ted  on  the  dorsal  surface  of  the  animal,  near  the  junction 
of  the  two  portions  of  the  median  art*,- it  is  excessively 
minute  and  difficult  of  detection,  and  leads  by  a  narrow 
canal  into  the  duct  of  the  volk -eland . 


which  i 


into  the  duct  of  the  yolk-gland. 
Internal  structure  —  All  Trenatoda  have  been  commonly 
regarded,  like  other  flat-worms,  as  devoid  of  a  body-cavity 
(coslotu),  and  as  consisting  of  parenchymatous  tissue,  in 
which  the  various  organs  were  embedded.  Recent  re- 
searches of  Fraipont  (16)  appear  to  show,  however,  that 
the  intercellular  spaces  in  this  tisane  are  to  be  regarded  as 
the  homologue  of  a  ooslom.  The  body  is  enclosed  by  a 
complex  sheath  (cortex),  which  may  be  resolved  into  seve- 
ral layers,  which  will  be  discussed  in  order,  proceeding 
from  without  inwards.  (1)  The  cuticle,  which  encloses  the 
whole  body,  is  a  thin,  pellucid,  structureless  membrane ;  at 
the  margin  of  the  mouth  it  is  reflected  so  as  to  form  a 
lining  for  the  casophagus,  and  similarly  at  the  opening  of  the 
genital  sinus  it  panaes  inward*  to  form  a  lining  to  the  va- 
gina. The  same  phenomenon  is  observed  at  the  excretory 
aperture.  By  the  application  of  ammonia  the  cuticle  may 
be  separated  from  the  subjacent  tissues  and  its  peculiarities 
demonstrated  -  although  apparently  smooth  to  the  naked 
eye,  it  presents  under  the  microscope  numerous  sharp  back- 
wardly  directed  processes,  each  of  which  encloses  a  hard 
stylet  shaped  body.  These  prominences  are  closely  set  over 
the  whole  body  except  immediately  around  the  auckera, 
extending  even  into  the  interior  of  the  sinus  genitalis.  The 
cuticle  la  furthermore  perforated  by  innumerable  fine  pores, 
directed  outwards  and  somewhat  backwards.  With  regard 
to  the  homology  of  the  cuticle  of  Tre  ma  tod  e*  the  same  un- 
certainty prevails  as  in  the  case  of  Ostodes  (see  Tape- 
Worms  ;  the  general  opinion  is  that  it  is  not  comparable 
with  the  chltinous  cuticle  of  Arihrvpoda,  but  is  either  a 
specially  developed  basement-membrane  (Kerbert,  11)  or  a 
layer  of  modified  cells  (Ziegler,  IS,  and  Schwarxc,  It).  (2) 
The  outer  cellular  layer  is  the  matrix  of  the  cuticle.  (3) 
The  muscular  coat  constats  of  three  different  layers :  (i.)  a 
thin  layer  of  circular  fibres ;  (II.)  the  longitudinal  muscles, 
h  form  a  aeries  of  separate  bundles ;  (iii.)  the  oblique 
,  confined  to  the  anterior  half  or  third  of  the  body, 
and  crossing  so  as  to  form  a  rhomboidal  lattice-work,— they 
are  especially  strong  on  the  anterior  ventral  aspect  of  the 
animal.  (4)  The  inner  cellular  layer  consists  of  elements 
which  closely  resemble  those  of  the  outer,  but  are  somewhat 
larger ;  they  have  been  mistaken  by  various  observers  for 
cuticular  glands.  The  suckers  may  be  considered  as  parts 
of  the  cortical  layer ;  speaking  generally,  each  has  the  form 
of  the  segment  of  a  sphere,  although  the  anterior  one  is 
shallower  at  the  lower  than  at  the  upper  margin,  and  is 
penetrated  by  the  casophagus.  Each  consists  of  three  seta 
of  muscles, — a  thin  outer  equatorial  layer,  a  second  merid- 
ional, and  a  mass  of  radially  disposed  fibres  forming  the 
greater  part  of  the  substance.  It  would  appear  that  the 
function  of  the  first  two  of  these  groups  is  to  flatten  out  the 
sucker,  whilst  the  radial  ones  restore  its  cavity  and  thus 
produce  a  suctorial  action.  To  the  ventral  sucker  are 
attached  a  number  of  muscular  fibres  belonging  to  the 
dorso- ventral  system,  add  in  particular  a  strong  bundle, 
which  passes  from  behind  downwarda  and  forwards. 

The  digestive  system  (Fig.  1,  A),  the  presence  of  which 
Digestive  furnishes  one  of  the  most  characteristic  differ- 
Hy.<em.  en  cos  between  Trematodea  and  Gestodes,  ex- 
tends throughout  the  body  on  a  plane  between 
the  peripheral  nervous  and  reproductive  systems.  It  has 
only  oue  aperture,  as  above  mentioued,  in  the  centre  of  the 
anterior  sucker.  The  anterior  portion  or  pharynx,  although 
very  abort,  measuring  not  much  more  than  1  mm.  in  length, 
is  again  divisible  into  two  section*.  The  binder  of  those  is 
the  larger,  and  is  sometimes  spheroidal  but  more  commonly 
fusiform  in  shape;  it  has  strong  muscular  walls,  which, 
in  conjunction  with  protractor  and  retractor  muscles,  bring 
about  a  kind  of  pumping  action  whereby  nutritive  fluids 
are  taken  into  the  stomach,  which  name  may  be  applied  to 
the  larger  posterior  section  of  the  alimentary  tract,  since  in 
it  tho  digestive  processes  are  carried  on.  The  canal,  which 
leads  from  the  posterior  end  of  the  pharnyx,  divides  almost 
immediately  Into  two  branches,  which  diverge  at  first  rap- 
idly and  then  run  almost  parallel,  as  far  as  the  hinder  end 
Each  of  these  gives  off  from  its 


some  16  or  17  lateral  branches  (e),  which  divide  and  ssb- 
divide  till  their  ramifications  fill  nearly  the  whole  area  of 
the  body.  The  digestive  tract  is  lined  by  a  layer  of  simpl* 
cells,  resembling  a  cylinder  epithelium,  These  behave 
towards  the  blood  corpuscles  and  other  contents  of  the  ia- 
testlne  exactly  as  would  a  number  of  Avuzhtc,  putting  oat 


fluke  lives  by ' 
14). 

The  canals  of  the  excretory  i 
into  three  groups.  (1)  The  collecting  t 
consists  of  very  fine  tubules  which  ani 
freely  with  each  other;  ts*ey  are  situated  on 
the  boundary  between  the  cortical  and  middle  layer*,  sad 
are  therefore  visible  from  either  aide  of  the  body.  (2i  Ceo- 
ducting  vessels  (r,  d)  receive  the  contents  of  this  network. 
Each  of  these  is  formed  by  the  union  of  a  larger  or  smaller 
number  of  the  delicate  canals  just  described,  and  after  s 
longer  or  shorter  course  opens  into  the  median  excretory 
canal  (at).  On  the  way,  however,  it  communicates  with  the 
neighboring  vessels,  so  that  a  second  network  is  formed, 
which  is  distinguished  from  that  of  the  collecting  tubules 
by  the  greater  sise  of  its  meshes  and  by  the  fact  that  it  is 
specially  visible  from  the  dorsal  surface  of  the  animal.  Is 
the  head  four  of  these  conducting  vessels  arise,  which  an 
disposed  in  two  pairs,  one  situated  dorsally  and  one  vea- 
trally.  As  they  pass  backwards  they  receive  many  branches, 
the  dorsal  unites  with  the  ventral  of  its  own  side,  and  the 
two  tubes  thus  formed  unite  to  constitute  the  last  division 
of  the  excretory  system.  (3)  The  median  vessel  (■>  passe* 
along  the  body  for  the  posterior  two-thirds  of  its  length, 
immediately  beneath  the  dorsal  cortical  layer.  It  is  widest 
near  the  commencement,  where  it  measures  about  0.5  tarn. 
In  diameter,  and  finally  opens  at  the  posterior  extremity  of 
the  body.  The  wall  of  the  excretory  apparatus  is  consti- 
tuted everywhere  by  an  exceedingly  delicate  elastic  mem- 
brane, which  exhibits  neither  a  cellular  lining  nor  cilia-, 
furthermore,  neither  valves  nor  muscles  have  been  demon- 
strated in  connection  with  it.  It  contains  a  thin  colorless 
flnid  in  which  very  small  highly  refractive  drops  are  hs- 
pended. 

The  details  of  the  termination  of  the  excretory  system 
seem  to  have  been  first  clearly  made  out  by  Fraipont  111), 
who  worked  upon  species  in  which  they  are 


tubules,  ab 


of  the  body  are 
rm,  and  into  these  the  finest  excretory 
ntioned,  open  by  funnels  (Fig.  1.  D),  tats 


of  the  body. 


of  which 
the  so-called  " 
rise  to  numerous  differences  of  opinion,  as  regards  questions 
both  of  fact  (It)  and  of  priority  (17). 

The  liver-fluke  contain*  a  complete  set  of  male  and  female 
organs,  which  form  the  most  conspicuous  part 
of  its  anatomy,  and  both  of  which  open  into  the  u^p0™^ 
genital  sinus  which  has  been  described  above. 
A  The  Male  Orfmt.  (L)  The  testes  ■  Fig.  1,  B,  t)  are  two  in 
number,  situated  one  behind  the  other  in  the  hinder  drri- 
alon  of  the  median  area.  They  rest  npon  the  ventral  cor- 
tical layer  in  the  parenchyma  of  the  body,  and  immediately 
above  them  are  the  ramifications  of  the  digestive  timet. 
Each  cousista  of  a  large  number  of  ramifying  tubes,  often 
with  slightly  dilated  extremities.  These  unite  into  tore* 
or  four,  and  eventually  into  two,  main  excretory  ducts  (as, 
rp),  which  terminate  at  the  base  of  the  cirrus-pooch. 
Within  the  testicular  tubules  may  be  found  spermatotos  in 
all  stages  of  development ;  the  first  stage  appears  to  consist 
of  small  roundish  membraneless  cells  with  a  single  nucleuv, 
the  nucleus  then  dividea  and  the  cells  become  polygon *i 
from  mutual  pressure.  These  large  cells  lie  in  the  middle 
rather  than  at  the  sides  of  the  tube,  and  among  tbeaa  are  a 
number  which,  while  they  possess  on  one  aide  a  smooth 
evenly  rounded  contour,  are  on  the  other  very  irregularly 
and  deeply  serrated.  These  serrations  elongate  until  they 
become  the  delicate  filaments  of  spermatozoa,  the  small 
shining  heads  of  which  are  still  embedded  in  the  protoplasm 
of  the  cell,  fii.)  The  vasa  deferentia  (t*,.*»)  are  a  pair  of 
slender  elongated  canal*,  which  lie  on  the  two  sides  of  the 
middle  line,  and  unite  at  the  inner  extremity  of  the  cirrus- 
pouch,  which  they  penetrate  in  common.  Their  walls  con- 
sist of  a  very  delicate  homogeneous  but  resistant  membrane, 
upon  which  contractile  fibres  are  disposed,  close  together 
and  parallel  to  the  axis,  (iii.)  The  cirrus-pouch  (ril  Ui 
muscular  egg-shaped  organ  ;  the  upper  pole,  which  receires 
the  united  vasa  deferentia,  is  situated  above  the  ventral 
sucker  and  separated  by  only  a  very  slight  interval  from  the 
dorsal  cortical  layer,  whilst  the  position  of  the  lower  pole  * 
indicated  by  the  poms  genitalia  (p).  The  muscles  are  di*- 
■  in  two  layers,  of  which  the  inner  is  thin  snd  com- 
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posed  of  circular  fibres;  the  outer  longitudinal  layer  is 
much  thicker,  and  its  fibres  are  disposed  in  bandies; 
furthermore  its  apex  receives  a  large  number  of  dorso- 
Tentral  fibres.  Within  the  cirrna-ponch  the  two  terminal 
sections  of  the  male  conducting  apparatus  are  situated.  (  i  v.) 
The  first  of  these  is  the  vesicnlaaeminalis  (Fig.  1,  B,v»;  C,  g), 
a  large,  spindle-shaped  dilatation  of  the  canal  usually  more 
or  less  curved  upon  itself.  Its  wall  is  somewhat  more  com- 
plex than  that  of  the  vase  deferentia,  consisting  of  a  layer 
of  tissue  with  many  nuclei  but  no  distinct  cell-boundaries, 
succeeded  by  a  delicate  layer  of  circular  muscular  fibres, 
which  is  again  followed  by  a  layer  of  longitudinal  ones. 
(r.t  The  ductus  ejaculatorius  (Fig.  1,  C,  k),  which  imme- 
diately succeeds  the  vesicula  seminalis,  is  a  long  slender 
tube,  disposed  in  coils,  and  usually  projecting  like  a  papilla 
into  the  base  of  the  sinus  genitalis.  Its  walls  are  furnished 
with  a  number  of  unicellular  glands.  B.  The  Female  Organ*. 
The  female  reproductive  apparatus  may  be  roughly  divided 
into  two  portions,  that  which  produces  the  egg*  and  that 
which  conveys  them  to  the  outside  of  the  body;  in  the 
former  of  these  processes  three  organs  take  part — one  pro- 
ducing the  germ,  another  the  secondary  or  food-yolk,  and 
a  third  the  egg-shell,  (i.)  The  germarium  or  ovary  (Fig. 
1.  B,  o)  is  situated  between  the  anterior  testis  and  the  ven- 
tral sucker,  in  about  three  cases  out  of  four  on  the  right 
hand  side  of  the  body.   It  has  the  form  of  a  branching 


The  oviduct  passes  U 
he*  this,  and 
the  yolk-| 
I  (»)  of  the  liver-fluke  are 
they 


through- 
ge  as  the 


of 
to 


I  in  groups  on  minute 
i  a  longitudinal  canal  on  either 
side  of  the  body.   These  canals  are  on  the  whole  parallel  to 
the  margins  of  the  animal  and  distant  from  it  about  one- 
fifth  of  its  greatest  breadth.   At  the  anterior  margin  of  the 
testicular  area  each  longitudinal  canal  gives  off  a  transverse 
branch,  which  unites  with  its  fellow  of  the  opposite  side  in 
the  middle  line  to  form  a  pear-shaped  reservoir,  situated 
just  behind  the  posterior  margin  of  the  shell-gland.  From 
this  reservoir  the  common  yolk-duct  passes  forwards  in  the 
substance  of  the  shell-gland  and  there  unites  with  the  ovi- 
duct.  Previously  to  this,  however,  it  gives  off  a  minute 
canal,  which  after  an  upward  course  opens  on  the  dorsal 
surface  of  the  animal ;  it  is  known  as  the  Laurer-Stieda 
canal,  and  its  function  has  been  the  subject  of  much  dis- 
cussion.  It  has  been  supposed  (1 )  "  to  serve  for  copulatory 
purposes,"  as  has  been  seen  by  Zeller  (II)  in  Potystovtum, 
•nd  as  is  supported  by  its  structure  in  Axine  and  Microootyle, 
sad  (2)  "to  act  as  a  safety  tube  for  the  escape  of  over- 
abundant or  altered  vitelline  products  and  spermatozoa," 
toe  main  argument  in  support  of  which  is  that  its  calibre 
is  too  narrow  to  admit  of  copulation  taking  place  by  its 
means;  compare  Sommer  (10),  Kerbert  (11),  Poirier  (19), 
Loos*  (90),  and  Lorens  (91).   (ill.)  The  uterus  or  female 
conducting  apparatus  (a)  originates  at  the  union  of  the 
dacts  of  the  germarium  and  yolk -gland.   Its  first  portion, 
which  lies  within  the  shell-gland,  is  a  delicate  narrow 
faaal,  except  when  it  is  distended  either  by  eggs  or  by 
semen.  The  median  section  of  the  organ  is  by  far  the 
largest  both  in  length  and  breadth ;  it  occupies  almost  the 
whole  of  the  anterior  part  of  tho  median  area  of  the 
mimal,  between  the  ventral  sucker  and  the  shell-gland, 
nod  forms  four  or  five  large  coils  lying  alternately  right 
md  left,  which  as  a  rule  are  filled  with  completely  formed 
eg iCt.  The  third  section  of  this  organ  includes  the  coils 
which  lie  above  and  anterior  to  the  ventral  sucker ;  it  is 
T'iDctimes  called  the  vagina.    When  it  contains  eggs  these 
are  generally  in  a  single  file,  and  thus  give  it  a  moniliform 
appearance;  it  lies  entirely  on  the  left  aide  of  the  body, 
gradually  approaching  the  middle  line  as  it  passes  forward, 
until  it  ends  below  the  cirrus-pouch  at  the  left  and  posterior 
aspect  of  the  genital  pore  (Fig.  1,  C,  «).   (iv.)  The  shell- 
gland  (Fig.  1,  B.  si.  which  (as  its  name  implies)  furnishes 
the  external  coating  of  the  eggs,  has  been  already  several 
times  mentioned.    In  the  Trematodes,  as  in  the  tape- 
worms, it  forms  a  kind  of  central  point  of  the  female 
generative  system;  it  is  a  spheroidal  mass  of  unicellular 
stands,  each  of  which  opens  by  its  own  special  duct  into 
the  commencement  of  the  uterus.   The  secretion  of  the 
^hell-gland  is  liberated  in  the  form  of  small  pellucid  drop- 
lets, which  unite  to  form  drops ;  afterwards  it  becomes 
thick  and  viscid  and  of  a  mahogany  brown  color.    In  this 
condition  the  drops  are  dispersed  through  the  uterus  mixed 
with  the  secretions  of  the  other  genital  glands,  and  they 
*Pply  themselves  to  tho  recently  formed  eggs,  producing  a 


delicate  membrane  around  them.  This 
on  in  those  coils  of  the  uterus  which  lie 
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is  carried 
immediately  out- 
side the  shell-gland,  corresponding  to  the  "  ootype "  de* 
scribed  by  Van  Beneden  in  other  Trematodes. 

The  eggs  undergo  a  gradual  development  as  they  pass 
along  the  uterus.  The  ripe  primitive  ovum,  on  entering 
the  female  conducting  apparatus,  becomes  coated  with  a 
larger  or  smaller  number  of  spherules  of  secondary  yolk, 
and  then  undergoes  the  process  of  segmentation  which 
leads  to  the  formation  of  a  morula.  At  this  point  it  re- 
ceives the  secretion  of  the  shell-gland.  The  completely 
formed  egg  (Fig.  1,  E)  has  a  length  of  0.13  mm.  and  is  ovoid 
in  shape,  with  a  small  lid  or  operculum  at  the  broader  end ; 
its  contents  consist  of  a  number  of  roundly  polygonal  cells, 
with  only  a  small  quantity  of  secondary  yolk  remaining 
among  them.  All  of  these  but  one  have  a  thick  granular 
protoplasm,  the  exceptional  cell  having  homogeneous  and 
strongly  refracting  contents.  It  usually  lies  immediately 
under  the  operculum,  and  is  partly  embedded  in  the  other 
cells.  They  are  often  present  in  the  bile-ducts  in  such 
quantities  as  to  form  a  stiff  brownish  mass  resembli 
sand,  and  the  number  produced  by  a  single  fluke  has" 
estimated  at  half  a  million. 

Tho  mode  of  fertilization  of  the  liver-fluke  has  given  rise 
to  much  discussion.  According  to  8ommer,  the  organ  which 
has  usually  been  described  as  a  cirrus  or  penis  is  merely  the 
genital  sinus  evaginated  by  abnormal  pressure  (Fig.  1,  C,  d) ; 
it  is  furthermore  but  ill-adapted  to  enter  either  of  the  canals 
which  could  possibly  serve  as  a  vagina.  He  is  therefore  of 
opinion  that  self-impregnation  occurs,  the  external  aperture 
being  closed  by  the  oblique  muscles,  and  the  semen  passing 
directly  from  the  vaa  deferens  through  the  genital  sinus 
intoth* 
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direct  internal  < 
female  < 

subsequent  writers,  but 

and  by  Zeller  in  the  case  of  Polyttomun  iniegerrimum  (19) ; 
however  this  may  be,  there  can  be  no  doubt  that  self-im- 
pregnation does  occur  in  certain  cases.  The  structure  of 
the  organs  renders  it  more  than  probable  in  some  species 
(see  Poirier,  19,  p.  582) ;  Zaddach  has  observed  it  actually 
taking  place  in  Distomum  eirrigernm  encysted  in  AHaciu(9&\, 
and  a  single  Polystomum  integerrimum  has  been  found  in  a 
frog's  bladder  with  sperm  in  the  female  passages.  Recip- 
rocal fertilisation,  in  which  two  individuals  act  both  as 
male  and  female  simultaneously,  has  been  recorded  by 
Zeller  in  Polyttomun  integerrimum,  by  Looss  (90)  in  Ditto- 
must  davigerum,  and  by  Cobbold  in  DitUmum  oampula. 

The  nervous  system  consists  of  a  commissure 
round  the  oesophagus  very  obliquely,  and  swell- 
ing out  into  ganglia  at  three  points.  Trittomttm 
moUe  possesses  eyes  of  an  extremely  simple  type, 
the  retina  being  merely  a  ganglion  cell  (Lang,  24). 

Life- History  and  Development. — The  life-history  of  Fatdola 
kepatica  was  worked  out  independently  by  Thomas  (25)  and 
Leuckart  (28) ;  regarding  the  question  of  priority  see  Jack- 
son (97). 

The  development  of  the  embryo  can  only  take  place 
outside  the  body  of  the  host  and  at  a  lower  temperature, 
the  most  favorable  being  from  23°  to  26°  C.  [73°  to 
79°  F.],  at  which  the  process  occupies  two  or  three  weeks. 
The  free  embryo  (Fig.  2,  A)  is  conical  in  shape,  with 
a  rounded  apex,  its  average  length  being  0.13  mm.  At 
the  broader  anterior  end  is  a  retractile  head  papilla,  with 
the  exception  of  which  the  body  is  ciliated  all  over. 
The  interior  of  the  body  is  composed  of  granular  nucleated 
cells,  and  it  contains  a  double  eye-spot,  composed  of  two 
crescentic  masses  of  pigment.  There  are  also  two  ciliated 
funnels  forming  the  rudiments  of  the  excretory  system 
and  a  granular  mass  behind  the  head-papilla,  probably  repre- 
senting the  digestive  tract.  The  embryo  swims  actively 
about,  but  if  it  does  not  succeed  in  meeting  the  appropriate 
host  for  its  next  stage  of  development  (Limnmus  truneatulus, 
a  small  pond  snail)  Its  period  of  vitality  seems  to  be  limited 
to  about  eight  hours.  If  it  should  meet  with  one  of  these 
snails  it  applies  the  head-papilla  to  some  part  of  its  surface 
and  begins  to  bore,  twisting  round  and  round  on  its  axis  by 
means  of  its  cilia,  the  head-papilla  becoming  pointed  and 
elongated  to  four  or  five  times  its  original  length.  Eventu- 
ally the  tissues  of  the  snail  are  separated  as  if  by  a  wedge, 
and  a  gap  is  formed  through  which  the  embryo  forces  an 
entrance  into  its  body.  Here  it  undergoes  a  metamorpho- 
sis, losing  its  organs  of  locomotion  and  becoming  what  is 
termed  a  sporocyst "  ( Fig.  2,  B).  This  is  an  elliptical  sac, 
which  commonly  attains  a  length  of  0.7  mm.  Its  wall  con- 
sists of  a  structureless  cuticle,  beneath  which  are  external, 
circular, 
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are  niooeeded  by  an  epithelium,  the  elements  of  which 
vary  greatly  in  fllxe.  These  sporocysts  may  be  produced 
by  a  process  of  transverse  fission.  Within  the  sporocyst 
rounded  masses  of  cells  are  formed  (morulas),  which  on- 
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Flo.  2-Flre  stage*  In  the  life-history  of  /usefofa  hepatic* ;  nil 
highly  magnified.  A,  The  free  -swim  ml  ng  embryo.  B.  A  sporo- 
cvKt  containing  young  redla;.  C.  A  young  redla,  the  digestive 
tract  shaded.  D.  An  adult  redta,  containing  a  deughter-redla 
two  alraoat  mature  cercarla-,  and  germs.  K,  A  free  cercarla.  The 
letters  have  the  same  significance  throughout,  e,  nearly  ripe 
cercarla!;  ec,  cystogenous cells;  dr.  daughter-redla  !  dt.  limbs  of 
the  digestive  tract;  /,  head  papilla  :  h.  eye-spots ;  A',  same  degene- 
rating ;  f .  germinal  cell ;  /,  cells  of  the  anterior  row ;  ro,  embryo 
in  optical  secUon,  gastrula  stage  ;  n.  pharynx  of  redla;  o  diges- 
tive sac:  or,  o*ophagiui ;  p,  lips  of  redla;  q,  collar;  r, processes 
serving  as  rudimentary  feet ;  j.  embryos;  1.  trabecule  crowing 
body-cavity  of  redla  ;  «,  glandular  cells  (?) ;  *,  birth-opening  ;  ir, 
w,  morulas ;  w  oral  «ucker  ;  ventral  sucker ;  »,  pharynx.  (All 
from  Marshall  and  Hurst  after  Thomas.) 

dergo  a  process  of  invagination,  producing  a  gastrula, 
which  again  develops  by  the  formation  of  a  digestive  tract 
Into  what  is  known  as  a  "  redia "  ( Pig.  2,  O,  D).  This  forces 
its  war  through  the  wall  of  the  sporocyst,  which  heals  up 
immediately,  and  then  wanders  through  the  tissue  of  the 
snail,  most  commonly  finding  its  way  to  the  liver.  If 
many  redias  are  present  the  snail  usually  perishes.  The 
adult  redia  may  attain  a  length  of  1.8  mm.  It  has  an 
elongated  cylindrical  form,  and  near  its  posteriorextrcmity 
are  two  processes  directed  backwards,  which  probably  serve 
as  aids  to  locomotion.  At  the  anterior  extremity  is  the 
mouth,  leading  into  a  inuscnlar  pharynx,  followed  by  a 
saccular  digestive  tract.  A  ring-shaped  thickening  is  seen 
a  little  way  behind  the  month,  and  immediately  posterior 
to  this  a  special  aperture  for  the  exit  of  the  germs  formed 
within  the  redla.  About  a  score  of  these  are  usually  to  be 
found  in  all  stages  of  development,  the  earliest  being  a 
rounded  mass  of  cells  (morula),  which  elongates,  one  end 
at  the  same  time  becoming  more  attenuated  than  the  other, 
and  gradually  forming  an  elongated  tail,  while  the  body 
becomes  oval  and  depressed  (Fig.  2,  El.    Two  suckers  and 


mal  it  the  presence  of  the  "  cystogenous  cells,"  two  lobste 
muses  arranged  one  on  each  side  of  the  body.  These  oaus 
contain  small  rod-like  bodies,  whence  they  have  Wei 
termed  "cellules  a  batonnets,"  and  similar  bodies  save 
been  found  in  the  protective  cyst  which  they  minis 
Sonaino  (88)  has  suggested  that  they  may  assist  in  in  part-' 
ing  stiffness  to  this  structure,  and  has  noticed  that  tbey  in- 
more  abundant  in  those  forms  which  encyst  in  the  open 
air.  When  the  cercarla  has  swum  about  for  a  short  time 
it  finds  its  way  to  the  water-plants,  and  encysts  itself  on 
their  stems  and  leaves.  During  this  process  the  tail  is 
swung  vigorously  about,  until  finally  a  more  violent  motion 
detaches  it;  at  the  same  time  the  cells  Just  mentioned 
throw  out  a  gummy  secretion,  which  rapidly  hardens  sad 
encloses  the  cercsria  in  a  kind  of  case.  It  is  in  this  condi- 
tion that  the  larvae  are  swallowed  by  the  grazing  sheep  to 
form  sexually  mature  flukes  in  their  livers. 

The  life-history  of  a  typical  digenetic  Trematode  rosy  be 
summed  up  as  follows:  (1)  the  egg,  produced  sexually;  12) 
the  ciliated  embryo ;  (3)  the  eporocyrt ;  (4)  the  ratio,  prod  seed 
aaexually;  (5j  the  ccrcaria,  produced  asexually;  (6)  the 
adult  Trematodt.  Hetice  it  would  appear  that  the  digenetic 
forms  have  at  least  one,  usually  many,  asexual  generations 
before  the  sexual  one  appears.  The  embryo  msy  form 
either  a  sporocyst  or  a  redia,  these  two  forma  being  distin- 
guished by  the  presence  of  a  digestive  tract  and  of  a  special 
birth-opening  in  the  latter.  Within  these  parent  forms  the 
germs  may  arise  from  two  sources, — the  cells  which  oeeopr 
the  central  region  of  the  young  sporocyst  or  redia,  or  the 
epithelium  lining  the  body-walls.  "The  germs  to  which 
a  sporocyst  gives  origin  may  develop  in  some  instances  into 
sporocysts,  in  others  into  red  ire  or  into  cercarise.  And  it 
does  not  seem  certain  that  there  is  any  limit  to  the  possible 
number  of  successive  generations  of  redia?.  Both  cercari* 
and  n-dire  may  occur  side  by  aide  in  the  same  nam. 
The  last  term  in  the  series  is,  however,  invariably  a  ear- 
caria," 

PagcDstcchcr.  Ercolani  (29),  and  others  have  stated  that 
the  tail  of  a  cercarla  may  become  a  sporocyst  and  produce 
germs,  but  this  has  not  met  with  general  acceptance,  and 
the  supposition  is  not  supported  by  the  structure  of  the  tail, 
which  consists  of  a  "contractile  substance,  occupying  the 
axis  and  periphery,  with  large  vesicular  cells  between" 
(Schwarze,  IS t.  Krcolani  (89)  has  also  published  striking 
statements  to  the  effect  that  the  structure  of  these  entosoa 
is  ao  profoundly  modified  by  their  habitat  that  what  have 
been  hitherto  described  as  distinct  species  may  be  only 
"  local  varieties  " ;  thus  he  finds  that  fVrmn'a  aruata  devel- 
ops in  Tropidonottu  into  Distomnm  ngnatum,  whilst  in  Jfa* 
mutculut  and  M.  decunauu*  it  becomes  a  distinct  dwarfed 
form,  /'.  marts. 

Pathological  and  Economic  Relation*. — Although  the  num- 
ber of  Trematodes  which  have  been  recorded  from  the 
human  body  la  about  equal  to  that  of  the  Ceatodes,  the 
medical  significance  of  the  former  is  much  leas  than  that 
of  the  latter,  because  as  a  rule  they  occur  in  smaller  num- 
bers and  are  leas  apt  to  invade  organs  of  vital  importaaoe. 
The  Trematodes  which  hsvc  been  found  in  man  are : 


In  the  liver. 
"  liver. 

"  lens  of  the  eye. 
"  small  intestine, 
"  Intestine. 
"  eggs  in  the  blood. 
"  liver, 
liver. 


liver, 
liter. 

Veins  of  bladder,  etc. 


lens  of  the  eye. 
ovary. 


Rueiola  hepaHea,  Linn., . 
Dutomum  lanerulatvm,  Mehlls,  . 
D.  ophthalmobium,  Dlcnlng,  . 
D.  ArfrropAysj,  Rilhera,  . 
D.  erasnin,  Bulk  —  D.  tmtka.  Wed  I. 

J),  capente,  Harley  

D.  tpatmlatum,  Ienckart.  . 
/'  nuirmirum,  Bsela.  . 
IK  hepatii  (rnwvwn,  Kaels, 
/'  raVtoniM.  Poirler  (42), 
Bilhanin  hxmatotna.  Cobbold. 
Monattommm  lentu,  S'urdmann, 
UrmtKyruHum  pinguiaAa,  Treutler. 
H.  venarum.  Treutler,     .      .  , 

For  the  general  principles  which  govern  the  pathological 
effects  of  Trematodes  in  common  with  other  entosoa,  refer- 
ence may  be  made  to  the  article  Tape- worms;  only  a  few 
special  cases  need  be  alluded  to  here.  The  occurrence  of 
most  of  the  forms  in  the  above  list  has  only  been  teaofaVal 
a  very  few  times,  and  in  many  cases  the  effects  produced 
were  very  inadequately  studied,  so  that  we  can  hardly  be 
said  to  pomes*  a  knowledge  of  their  individual  pathology. 
In  a  case  of  Dittomnm  lansrolatum  which  occu  rred  in  Bohe- 
mia, the  liver  was  enormously  enlarged  and  the  contracted 


the  rudiment  or  the  future  digestive  tract  make  their  ap-  gall-bladder  contained  eight  calculi  and  forty-seven  flukes; 
pearance.  As  soon  as  the  "cercarla,•'  this  being  the  name  the  symptoms  during  life  were  emaciation,  pain  over  the 
given  to  the  present  organism,  has  attained  this  stage  of  >  liver,  and  distension  of  the  abdomen. 


development  it  emerges  from  the  redia,  and  bv  the  aid  of 
its  suckers  and  tail  wriggles  its  way  out  of  the  host,  swim 


The  effects  produced  by  Bilhnrtia  hwmatobia  are  very  well 
defined  and  exceedingly  disastrous.   The  mature  worms  in 


niing  freely  about  in  the  water.  Like  other  cercaria*  de- 1  couples  inhabit  the  veins,  especially  those  of  the  urinary 
velopert  in  mlirn  this  one  has  no  head-spine,  but  in  mature  I  bladder  and  mesentery;  extravasations  of  blood  and  villous 
examples  the  anterior  of  the  body  often  exhibits  a  number  growths  or  ulcerations  of  the  mucous  membrane  of  the 
of  rery  minute  spines.    Au  Interesting  feature  in  the  ani-  ,  bladder  present  themselves,  and  thus  the  eggs  of  the  pare- 


by  Google 


TREMATUDA- 


673 


ute  rind  tbeir  way  iuto  the  nrine,  in  which  they  are  evacu- 
it.-d,  and  can  he  detected  by  microscopic  examination.  With 
the  characteristic  presence  of  the  eggs  are  associated  colic, 
uueinia,  and  great  prostration  of  the  vital  powers,  more 
particularly  in  the  later  stages ;  the  disease  when  once  fairly 
established  is  almost  always  fatal ;  see  Cobbold  (1  . 

Prom  a  practical  point  of  view  by  far  the  most  important 
rrcmatode  is  Fateiola  ( Diftomum )  hrpaiica,  which  gives  rise 
to  the  disease  known  as  "  liver  rot  in  sheep.  It  is  always 
more  or  leas  abundant  in  certain  districts,  and  it  is  esti- 
mated that  in  the  United  Kingdom  the  annual  loss  of  sheep 
■lii"  to  it  is  not  less  thau  1,000,000.  The  symptoms  are  said 
to  be  emaciation,  tenderness  in  the  loins,  harshness  and 
dryness  of  the  wool,  and  a  scaly  condition  of  the  skin.  On 
post-mortem  examination  fluid  is  found  in  the  peritonea) 
cavity  and  the  viscera  have  a  blanched  appearance ;  the 
liver  is  dark  chocolate  or  sometimes  pale  in  color,  nodu- 
lar, and  uneveu,  the  ducts  are  thickened  and  Distomes 
are  found  within  them.  Dead  flukes  have  been  known 
to  furnish  the  nuclei  of  gall-stones  in  the  gall-bladder. 
Briefly  stated,  the  principal  preventive  measures  seem  to  be 
as  follows :  (1)  destruction  of  the  eggs,  and  especially  ab- 
stention from  putting  manure  of  rotten  sheep  on  damp 
around;  (2)  slaughter  of  sheep  which  are  badly  fluked  ;  (3) 
adequate  drainage  of  pastures;  (4)  an  allowance  of  salt 
ind  a  little  dry  food  to  the  sheep;  and  (5)  dressings  of  lime 
or  salt  on  the  ground  to  destroy  the  embryos  (Thomas,  96). 
A  series  of  wet  seasons  increases  the  prevalence  of  the  mal- 
ady, and  animals  which  have  been  allowed  to  graze  in  low- 
lying  ill-drained  lands  are  specially  liable  to  infection — 
tacts  which  are  readily  explicable  on  a  consideration  of  the 
life-history  given  above. 

Hfttemaiie  Arrangement. — The  Tremnioda  may  be  classified 
a*  follows: 

I.  MONOGKNKA.  Van  Beneden ;  development  direct,  that  Is, 
without  the  mediation  of  nurse  forma. 
(L)  TaitTOMBx,  Leuckart;  body  roundish  or  elongate;  pos- 
terior extremity  never  specially  developed.  Two  adoral 
suckers  often  present :  a  large  ventral  sucker  often  armed 
with  chillnola  structures.   Sexual  apertures  on  the  left 
side  or  admedian.    Laurer-Stleda  canal  single  or  double. 
Ova  With  a  filament  at  one  pole  only. 
L  TrUtom Idas.  Van  Beneden.— I.  Trittumum.  Cuvlcr ;  about 
a  dosen  genera  of  previous  writers  are  here  Included ; 
over  U  species  are  known,  all  parasitic  on  flshe*;  Tas- 
Chenberg  (30). 
X  Monucotyllda*.  Tasohenberg.—  1.  Oalirutytr,  Dleslng :  only 
Species  C  KrOyrri (31).  2.  PtrudooMytt,  Taschcubcrg.  3. 
Momoeotyl*,  Tanchenberg:  only  one  species,  if.  myiuXxitit, 
on  Ibe  gills  of  the  eagle-ray  <  Mylvb-tf*  abulia), 
i  Udonellid*,  Johnston.— 1.  (Afonettri,  Jhnst.;  Are  species, 
the  type  being  K  atiijjorum,  parasitic  on  a  crustacean 
(OaUffut),  which  In  Its  turn  infests  the  holibut  {Hippo- 
glomu*  vulgarit). 
(it.)  FOLYSToxKJC.  Leuckart;  body  elongate,  pointed  and  nar- 
row anteriorly ;  broad  behind  and  generally  provided 
with  special  organs  of  adhesion  in  the  shape  of  suckers 
or  chitlnoid  hooks,  of  suckers  or  c  las  per*  with  chltinoid 
structures.  Two  adoral  suckers  In  some  instances.  Sex- 
ual apertures  median.    Laurer-Stieda  canal  single  or 
double.   Male  sexual  aperture  often  armed  with  chitln- 
oid hook*.  Ova  frequently  provided  with  two  long  ap- 
pendages. 

LOctobolhriidss.Taschenberg.— 1.  Octabcthrium,  Nordmann: 
about  a  dosen  genera  of  various  authors  are  here  in- 
cluded by  Taschenberg  (30),  containing  fourteen  spe- 
cies, parasitic  on  fishes,  and  almost  invariably  on  the 
■Ilia.  2.  AnttvtnjtyU,  Uesseand  Van  Beneden;  one  species 
M.mrWucti),  found  In  the  hake.  3.  PhyUocitvU.  Hesse  and 
Van  Beneden:  one  species,  from  the  gurnard.  4-  PUUy- 
eat  fie,  Hesse  and  Van  Beneden :  one  species,  from  the 
gurnard.  5.  Ptrurocotytf,  Oervais  ana  Van  Beneden 
(  —  Orubea  cochlear.  Dies.):  one  species,  from  the  gills  of 
tbe  mackerel.  6.  Diptoao-m,  Nordmann  (see  below).  7. 
Hexaevtyle,  Blalnville ;  one  species,  from  Thynmu  6m- 
ckyptertu.  R.  Pteetanocotgte,  Pies. ;  from  the  gills  of  La- 
brax  murrrmaliu. 

X  Polystomlde.  Van  Beneden.— I.  PdgMimum.  Zeder :  two 
species,  best  known  P.  integarimum  (see  below).  Hrxa- 
thyridium  Is  probably  a  synonym.  2.  Onchitcntyle,  Die*. ; 
five  species,  from  the  gills  of  shark*  and  rays.  8.  Erpo- 
eotytf,  Hesse  and  Van  Beneden  :  one  species,  from  the 
gills  of  MtutrtuMlwru.  4.  mMbothriim,  F.  S.  Leuckart; 
one  species,  from  the  gills  of  a  sturgeon. 

X.  Microeotylldsf.  Taschenberg. — 1.  Artnr,  Ablldganrd  ]  two 
species.  X  Mierocotyte,  Van  Beneden  :  about  half  a 
dosen  species,  all  parasitic  on  the  gill*  of  Ashes  (see 
below).  S.  GaMroentyle,  Hesse  and  Van  Beneden ;  one 
species,  from  the  gilts  of  Caranz  trwhwu*.  4.  Aipido- 
gatter.  Von  Baer  (see  below).  5  Cblylatpi*,  Leldy  ;  one 
species,  occurring  In  Anodtmta.   (t,  Arpiancotyle,  Dies. 

4.  Gyrodactylidss.  Van  Beneden. — 1.  ()</rndactytvt,  Nord- 
mann (see  below).  2.  DaeiulafnpruM,  Dies. ;  about  twenty 
species  all  parasitic  on  fishes,  mostly  on  the  gill*.  3. 
THraonchtu,  Dies. :  three  species,  on  the  gills  of  fresh- 
water fishes.  4.  Dipltrtanum,  Dies.  5.  OUccotttrmum,  Van 
Beneden ;  one  species,  on  the  gUls  of  Scixna  rujuUa,  6. 
gphyranvra,  Wright  (34.  45) :  one  species,  from  the 
mouth  of  Jtcnobninchiu  lattralit. 

U.  D1GKNEA.  Van  Beneden;  one  or  more  non-wxual  form*  in- 
tervene between  two  successive  sexual  forms 


m.i  MoNOSTOMiuaa,  Van  Beneden  :  eljngatc,  oval,  or  rounded 
In  shape;  one  oral  sucker.— 1.  Mnnottomum,  Zeder :  fifty  to 
sixty  species  in  mammals,  birds,  and  fishes ;  type,  Jf. 
mutntnlt.  Zeder, found  in  the  body-cavity  and  eyeof  water- 
birds.  2.  Notoeotyle,  Dies.;  K  truaialr.  Dies.  {  — ilmotlo- 
num  vcrrvcomin). 

(U.)  DurroMiOaV,  Van  Beneden  :  body  flattlsh,  more  or  lea* 
leaf-like  orelongate  ;  an  oral  and  a  ventral  sub-median  or 
posterior  sucker. — 1.  Dittomum,  Retxius  (see  below).  2. 
Rwinla,  Linn.;  three  species  are  known ;  >'.  hepatiea  Is  de- 
scribed above;  F.  pioantm  inhabits  the  liver  of  the  girafTe. 
3.  Bilhartia,  Cobbold  ( —  Gynreophonu,  Dies.);  one  species 
(see below).  4.  Echinottmnum,  Dujardln  ;  E. gadorum.  Van 
Beneden.  in  the  intestine  of  Gadut  carbonariut  (the  coal- 
fish),  and  twenty-five  other  species  In  the  alimentary 
canal  of  mammals,  birds,  and  fishes.  6.  Amphutamtim, 
Rudolphl ;  about  twenty  species  In  different  Vertebrates; 
A,  »ubciai>alum  (G6ze)  in  the  rectum  of  the  frog.  6.  Oosfm- 
dOcut  ft),  Leuckart  (see  also  37).  7.  Humalagaiier,  Polrier 
(38).  8.  (iattroUtylax,  Polrier.  ».  Eurycalium  Brock  (44), 
has  the  excretory  vessels  dilated  Into  wide  chambers 
(T  coslom). 

(ill.)  Gasterostoiiidjs,  Von  Siebold  ;  oral  tucker  sub-median 
and  ventral;  also  an  anterior  sucker.— 1.  GaMrrattumum, 
Von  Siebold;  eight  species,  all  In  fishes  ;  larval  form  Bu- 
rphntut  (see  below). 

(iv.)  HoLOSTOMiDaX,  Clans  (43)  |  body  flattened,  and  divided 
into  an  anterior  and  posterior  part,  the  former  bearing  an 
anterior  and  ventral  sucker:  two  adoral  lobes  with  glands 
In  connection,  or  a  clrcumoral  fold  with  lobes. — 1.  lluio- 
aVrmvm,  Nltxache ;  twenty-three  species,  most  In  water- 
birds;  //.  varuibUr,  In  various  raptorial  birds;  larval  forms 
Tttmcotyte and  Diplnttomum.  Z  Jlemistomum.  Dies.:  three 
species,  one  In  the  wild-cat,  two  in  birds.  3.  Euttemma, 
Dies. 

The  true  position  of  the  following  is  doubtful:  NemabtooOtrivm, 
Van  Beneden  (9);  DULymozxm,  Von  Linstow  (30);  StichocutyU, 
Cunningham  (30). 

IHpUntxm  parodoxum  (18)  Infests  the  gill  of  the  minnow  in  large 
numbers.  The  eggs  hatch  in  the  water,  continuing  to  be  at- 
tached to  the  gill  By  a  filament  at  one  extremity.  The  embryo  is 


c; 


Flo.  8— A,  Piplntnnn  pnradnxvm  ;  two  united  specimens.  R, 
pijyrtomum  inttgrrrimum  ;  X  about  1O0  (after  ZeUer).  C.  Mlcrom- 
iyic  tmttmyri ;  X  7.  D,  E,  two  views  uf  tlie  chltinous  framework 
of  a  sucker  of  Axine  belones;  highly  magnified  (after  Lorenz).  F, 
AtpUlngaMer  conchieota:  X  about  26  (after  Aubert).  O,  Qyrodactg- 
lu*  elegant;  X  about  80  (after  Wagcner). 

elongated  oval  in  shape,  and  ciliated  atl  over;  on  Its  back  are  two 
eyes,  consisting  of  a  cup-shaped  mass  of  pigment,  with  a  spher- 
oidal lenticular  body.  It  presents  also  the  mouth  with  two  pecu- 
liar suckers,  the  oesophagus  and  intestine,  and  the  two  clampers 
of  the  Diporpa.  The  embryo  swims  vigorously  about  until  It 
finds  lis  way  to  the  gill  of  a  minnow,  failing  which  It  die*  in 
about  six  hours.  Attached  to  Its  host  It  may  live  Isolated  for  a 
considerable  time,  increasing  in  *!«>;  usually,  however,  It  unites 
with  another  Individual  in  a  kind  of  reciprocal  copulation  (Fig. 
3,  A).  One  individual  by  means  of  its  ventral  sucker  seizes  the 
iorsal  papllls  of  another,  and  then  the  two  twist  across  each 
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other  so  that  the  nicker  of  the  secoad  seises  thepapillaof  theflrst  sucker,  from 
After  this  a  complete  fusion  of  the  Individual,  take,  place,  the  pa-  followed  by 
pilleandiiuckeriimwlnKtoKelhersorlrmlyMtobeanalomleally   these  again 


lust' pa  ni  ble.    Both  individual*  continue  to  grow  and 
a  second,  third,  and  sometimes  a  fourth  pair  of  claspers. 

In  PolyMomum  integtrrtnum  (18),  which  inhabits  the 
bladder  of  the  frog,  the  eggs  are  developed  during  the 
winter  and  are  laid  in  the  spring,  when  the  frogs  rr 
to  the  water.  It  appears  probable  that  the  worm 
trudes  Its  body  from  the  frog  and  thus  deposits  the  egg 
directly  m  the  water.  The  young  worm,  as  It  escape*  from 
the  egg.  which  takes  place  alter  a  lapse  of  six  or  eight 
weeks,  measures  about  0.3  mm.  In  length,  and  swims 
vigorously  about  by  the  aid  of  a  coating  of  cilia.  At  Its 
posterior  extremity  is  a  rounded  disk  (Fig.  3,  B),  round 
'  tof  which  sixteen  delicate  hooks  are  placed  at 
Above  tbe  four  hindmost  of  these  are 
two  others  still  smaller  and  more  delicate.  Upon  the 
back  are  situated  foureyea disposed  In  pairs.  The  mouth 
Is  wide  and  leads  into  a  pharynx,  and  this  into  the  in- 
two  excretory  vessels  are  present,  but  there  is  no 
of  generative  organ*.  The  blndermost  pair  of 
Is  the  first  to  be  developed,  and  they  enclose 
those  two  books  which  lie  at  tbe  outer  side  of  the  very 
delicate  ones  mentioned  above,  which  eventually  become 
the  strong  terminal  hooks  of  the  adult  The  other  two 
pairs  of  suckers  are  formed  In  a  similar  manner,  the  de- 
velopment of  all  three  being  usually  completed  during 
the  month  of  July.  The  young  PotyMomum  attacks  not 
the  full-grown  frog  but  the  tad-pole,  entering  the  gill- 
cavity  and  subsequently  proceeding  to  the  bladder.  Like 
the  frog  It  requires  four  or  five  years  to  attain  sexual 
maturity.  In  certain  cases  the  PolyMomum  does  not  mi- 
grate; It  then  becomes  prematurely  sexual  and  dies  when 
the  tadpole  undergoes  metamorphosis;  under  these  cir- 
cumstances the  sexual  organs  are  simpler  than  usual ; 
the  testis  Is  simple;  the  gcrmarlum  Is  long  and  colled; 
there  is  neither  prostate  nor  Laurer-Stieda  canal;  and  the 
oviduct  has  no  dilated  anterior  portion. 

MieroeotyU  mormyri,  Lorenx  (21)  (Fig.  3,  C),  has  no  penis, 
the  semen  Issuing  by  an  opening  posterior  to  the  spiked 
birth -opening;  the  vagina  opens  medially,  not  margin- 
ally. Tbe  posterior  extremity  Is  pointed.  Axine  beUnx*. 
Abildg..  resembles  it  but  is  broad  and  obliquely  truncated 
behind,  thin  margin  bearing  a  row  of  fifty  to  seventy  pecu- 
liar attaching  organ*,  which  are  of  the  form  of  a  hand- 
satchel  (Fig.  3,  D,  E).  the  metal  clasp  being  represented 
by  a  complicated  eh  I  tl nous  framework.  There  are  four 

JENMpa  of  hooks  and  one  ring  of  the  same  round  the  gen- 
tal  opening.  Tbe  mouth  has  a  sucker  at  either  side,  and 
above  it  an  oval  body  which  can  be  evaginated  like  the 
proboscis  of  a  Dendrocele  Planarian. 

AtpidogaMtr  eonehieaia  (32)  U  found  in  the  pericardial 
cavity  of  the  freshwater  mussel ;  It  is  conical  anteriorly 
with  a  terminal  oral  sucker;  the  ventral  sucker  is  very 
Urge  and  divided  Into  rectangular  area*  ;  the  excretory 
pore  is  at  the  posterior  extremity  of  the  body,  and  the 

Knllal  organs  open  on  the  left  side  of  tbe  fore-part  of 
e  animal  (Fig.  3.  F). 

Oyrodactytut  degaru  (33)  is  found  on  the  fins  and  sur- 
face of  the  body  of  the  pike,  stickleback,  and  other  fresh- 
water fishes,  and  measures  about  O.fi  mm.  in  length  ;  it 
is  flattened  in  form  and  tapers  towards  either  end  (Fig. 
8,  Q).  At  the  anterior  extremity  are  two  lappets,  while 
the  posterior  is  furnished  with  a  sub-triangular  plate, 
which  bears  the  organs  of  attachment  In  the  shape  of  two 
large  curved  hooks  in  its  centre  and  sixteen  smaller  ones  on  Its 
circumference.  The  most  Interesting  peculiarity,  however,  of 
this  form  is  to  be  found  In  the  fact  that  each  embryo  before  it 
is  extruded  (the  aulma)  Is  viviparous)  contains  another  embryo, 
and  this  In  its  turn  another,  so  that  three  embryonic  generations 
are  present  simultaneously. 

The  genus  DiMomum  is  by  far  the  most  extensive  in  the  group, 
containing  at  the  present  lime  over  300  species,  which  occur  al- 
most exclusively  In  Vertebrates;  the  most  Important  are  perhaps 
D.  laneroUitum,  which  Inhabits  the  same  situations  as  FiueitHa 
htpatiea,  U.  davigerum,  from  the  frog,  and  D.  miliiarr,  Van  Bene- 
den,  from  tbe  Intestine  of  the  duck.  The  name  fiucin/a  (Linn.) 
has  the  priority  over  DiMomum  (DiMoma)  of  Ketzlus,  which,  how- 
ever, has  obtained  extensive  currency.  The  name  fhtciola  may 
appropriately  be  used  In  a  restricted  sense  for  forms  which  have 
a  branched  digesUve  tract,  F.  hrpatica  above  described  being 
taken  as  the  type.  Thin  separation  has  not  met  with  general  rec- 
ognition, although  supported  by  Blancbard  and  Cobbold  (1). 
Welnlsnd  has  proposer]  to  substitute  tbe  term  [Hcrxxxtlium,  used 
by  Dujardfn.  for  DiMomum,  retaining  Phtciota  for  the  type-speelcs, 
but  this  pniisisal  has  not  met  with  acceptance.  The  Dlstomes 
vary  In  sise  from  form*  almost  microscopic  to  those  which,  like 
D.  ingetu.  Monies  (36).  measure  4  cm.  long  in  alcohol,  or  even 
12J»  cm.  in  the  fresh  condition  (D.  oiqat,  Nardo).  DiMomum  halo- 
nuri.  Bell  (38),  is  parasitic  opon  adeep-sea  fish  taken  in  1090  fath- 
om*. DiMomum  maeroMomum  (Fig.  4,  B)  of  the  woodpecker  (Ap- 
(emus  tiiilactyiiu)  has  a  remarkable  larval  form  known  as  Ijcuco- 
chlort't turn  pnradoxum,  which  Is  parasitic  on  Succinea  pvtrit,  and 
consists  of  a  number  of  branching  threads,  from  whlrh  are  de- 
veloped one  or  two  contractile  sacs  (Fig.  4.  C,  D).  Their  growth 
distends  the  tentacle  until  It  bursts  and  the  sac  bangs  outwards. 
The  threads  within  the  Suceinen  contain  only  granular  cells, 
whilst  the  contractile  sac  Is  occupied  by  an  organism  ovoid  In 
,  with  a  thick  clear  border,  the  rudiments  of  two  suckers,  a 
tive  tract,  and  excretory  system. 

harzia  hrmaiohta.  Cobbold  (1).  Is  one  of  the  most  dangerous 
human  parasites,  and  occurs  in  the  blood  of  the  portal  vein  and 
In  the  veins  of  the  mesentery  and  bladder.  The  sexes  are  dis- 
tinct, the  female  being  from  16  to  20  mm.  in  length,  and  some- 
Nematode  on  superficial  examination.  The 
'4  mm.  In  length,  but  much  thicker.  The 
covered  with  fine  spines  most  distinct 
pointed  extremity  Is  the  oral 


openi 

the  intestine,  which  at  first  forms  two 
uniting  posteriorly  to  the  generative  organs.  The 
:er  is  placed  only  0.2  mm.  behind  the  oral  one,  and  it 


Tia.  4.— A,  Bilhama  hrmatobia,  the  thin  female  in  the  gynarophoric 
canal  of  the  stouter  male;  X  IS  (after  Leuckart).  B,  DiMomum  nacroMty 
mum.  showing  the  digestive  and  the  greater  part  of  the  genital  appa- 
ratus with  the  cirrus  protruded ;  X  30.  C,  Snail  (Sucetnea),  tbe  tentacles 
deformed  by  Leueochloridium ;  natural  size.  IX  Lcucoehtoridium  removed 
from  the  tentacle ;  natural  size  (after  Zeller).   E,  Bucrphahu  p/Vyma-pAiu . 


what  re«cmhlinga  Ncma 
male  Is  only  from  10  to  14 
■■'  the^female  is 


Is  Immediately  succeeded  bv  a  long  narrow  groove,  which  ex- 
tends down  the  ventral  surface  and  corresponds  to  the  csnalU 
gynaacopboru*  of  the  male  (see  Fig.  4,  A). 

The  stages  In  tbe  life- history  of  QaMcroMomum  are  so  remark- 
able that  a  short  account  of  them  must  be  given.  From  the  egg 
there  escapes  (1)  a  club-shaped  embryo,  which  in  a  manner  hith- 
erto unobserved  enters  the  freshwater  mussel.  Anodontaot  'ins, 
where  it  forms  (2)  the  sporocyst  (Fig.  4,  F);  this  is  several  centi- 
metres long  and  provided  with  lateral  branches;  It  occurs 
chterty  In  the  liver  and  ovary,  and  it  is  best  developed  near  the 
skin.  The  wall  of  the  sporocyst  consists  of  cells,  muscles. snd 
perhaps  a  cuticle ;  the  extremities  are  pointed  and  filled  with 
cells,  and  It  Is  here  that  growth  takes  place.  Within  monilil  rm 
dilatations  of  these  ramified  tubes  are  formed  balls  of  cells, 
each  of  which  develops  into  (8)  a  "  bncephalus."  This  orgar.L'xa 
(Fig.  4.  E)  consists  of  a  small  oval  body  about  0.26  mm.  In  length 
with  a  double  tall.  At  one  extremity  Is  a  mass  of  glands  with  *a 
Invagination  of  the  integument,  which  has  been  mistaken  by 
many  observers  for  the  alimentary  canal.  This,  however, opens 
about  the  middle  of  the  body,  and  consist*  of  a  muscular  pharynx, 
a  forwardly  directed  oesophagus,  and  a  simple  saccular  intss- 
tine.  The  excretory  system  terminates  in  an  S-shaped  vesiUe. 
which  opens  posteriorly  In  such  a  way  that  its  contraction  drives 
tbe  fluid  Into  the  tail,  whence  it  probably  finds  its  exit  by 
osmosis.  Traces  of  genital  organs  are  found  In  the  form  of  so 
elongated  plug  of  cell*  In  the  binder  fourth  of  the  body,  and  two 
rounded  masses  of  undifferentiated  cells  situated  doraally.  The 
tall  is  double,  and  from  about  0.5  to  2.s  mm.  long  according  to  it* 
state  of  contraction.  Each  half  consists  of  a  spheroidal  fca**J 
portion,  and  an  elongated  tapering  filament.  These  caudal  ap- 
pendages contain  many  nucleated  connective-tissue  cells  with 
fine  protoplasmic  processes.  The  larvs*  swim  freely  in  the  wster. 
but  sink  and  perish  after  about  twelve  hours,  unless  they  enter 
the  mouth  of  certain  fishes  {e.g.,  I^ruciicu*  rryihTcrphthalmut],  when 
(4)  they  lose  their  tails  and  become  encapsulcd  under  tbe  skin. 
The  generative  organs  now  become  further  developed ;  reticular 
spines  and  the  anterior  sucker  are  formed.  If  the  fish  thus  in- 
fected be  swallowed  by  a  pike  or  perch  the  cyst  Is  dissolved,  snd 
the  worm*  (.S)  become  adult,  continue  to  live  in  the  Intestine,  snd 
produce  eggs.   For  further  details,  see  Ziegler  (18). 

Phyiogenriic  R*Uiium»,~ The  detailed  comparison!!  of  Vaa 
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do  doabt  that  the  Trtmatoda  are  closely  related  to  the  Ott- 
toia.  A  consideration  of  their  peculiarities  leads  moreover 
to  the  opinion  that  the  former  are  more  primitive  than  the 
latter;  that  is  to  aay,  the  com  moo  ancestors  of  the  two 
group*  resembled  Trematodes  rather  than  Cestodes.  The  I 
ancestry  of  the  Trtmatoda  is  probably  to  be  sought  in  types 
inch  as  the  Plaoarians  rather  than  the  Leeches ;  characters 
uniting  them  with  the  former  are  the  possession  of  a  com- 
monly Branched  alimentary  canal  without  an  anus,  but  with 
s  powerful  pharynx ;  the  generative  system  is  hermaph- 
rodite, and  similar  arrangements  obtain  in  the  excretory 
vessels,  nerves,  and  muscles,  while  histological  agreements 
also  are  not  wanting.  Furthermore,  certain  forms  are 
known  which  help  to  fill  np  the  gap  between  the  two 
groups:  Monocttit  caudotut  has  a  discoid  posterior  organ  of 
attachment,  and  if.  protroetilis  a  true  sucker.  Such  forms  as 
these  could  scarcely  be  distinguished  from  ec  to  parasitic 
Trematodes  except  for  their  ciliated  epithelium  (Leuckart, 
1).  In  this  connection,  however,  it  is  worth  while  to  call 
attention  to  the  researches  of  Fewkes  (40)  on  a  marine 
cerearia,  which  bad  a  tail  distinctly  annelid  in  character, 
with  bundles  of  bristles  disposed  at  intervals  along  it. 
Compare  also  Schaninsland  (41). 
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TRENCH,  Richard  Chenevix  (1807-1886),  arch- 
bishop of  Dublin,  poet,  scholar,  and  divine,  was  born 
»t  Dublin,  September  9,  1807,  and  graduated  at  Trin- 
ity College,  Cambridge,  in  1829.  While  incumbent  of 
Cordridge  Chanel,  near  Bishop  Waltham  in  Hamp- 
shire, he  published  (1835)  The  Story  of  Justin  Martyr 
and  other  Poems,  which,  having  been  very  favorably 
received,  was  followed  in  1838  by  Sabbation,  Honor 
Stale,  and  other  Poems,  and  in  1842  by  Poems  from 
Bittern  Sources.  These  volumes  revealed  the  au- 
thor as  decidedly  the  most  gifted  of  the  immediate 
disciples  of  Wordsworth,  with  a  warmer  coloring  and 
more  pronounced  ecclesiastical  sympathies  than  the 
r,  and  strong  affinities  to  Tennyson,  Keble,  and 


Milnas.  In  1841  he  resigned  his  living  to  become 
curate  to  Samuel  Wilberfbrce,  then  rector  of  Alver- 
stoke,  and  upon  Wilberforoe's  promotion  to'  the  dean- 
ery of  Westminster,  in  1845,  he  was  presented  to  the 
rectory  of  Itchenstoke.  In  1845  and  1846  he  preached 
the  Hulsean  lecture,  and  in  the  former  year  was  made 
examining  chaplain  to  Wilbcrforce,  now  bishop  of  Ox- 
ford. He  was  shortly  afterwards  appointed  theological 
professor  and  examiner  at  King  s  College,  London. 
In  1851  he  established  his  fame  as  a  philologist  by  his 
charniitig  little  work  on  The  Study  of  Words,  originally 
delivered  as  lectures  to  the  pupils  of  the  Diocesan 
Training  School,  Winchester.  His  purpose,  as  stated 
by  himself,  was  to  show  that  in  words,  even  taken 


singly,  "  there  are  boundless  stores  of  moral  and  his- 
toric truth,  and  no  less  of  passion  and  imagination  laid 
up  " — a  truth  enforced  by  a  number  of  most  apposite 
illustrations.  The  book  may  be  regarded  as  a  com- 
ment on  the  saying  that  "  language  is  fossil  poetry." 
It  was  followed  by  two  equally  delightful  little  volumes 
of  similar  character1 — English  Past  and  Present  (1855). 
and  A  Select  Glossary  of  English  Words  (1859).  All 
have  gone  through  numerous  editions,  and  they  have 

Erobably  contributed  more  than  all  the  labors  of  severer 
ut  less  cultured  and  tasteful  philologists  to  promote 
the  historical  study  of  the  English  tongue.  Yet 
Trench  did  little  more  than  indicate  the  existence  of  a 
vast  region  of  research  extending  over  all  literary  lan- 
guages. Another  great  service  to  English  philology 
was  rendered  by  his  paper,  read  before  the  Philological 
Society,  "  On  some  Deficiencies  in  our  English  vic- 
tionanes"  (1857),  which  gave  the  first  impulse  to  the 

Kat  enterprise  now  proceeding  under  the  auspices  of 
Murray.  His  advocacy  of  a  revised  translation 
of  the  New  Testament  (1858)  powerfully  aided  to  pro- 
mote another  great  national  undertaking.    In  1856  he 

{published  a  valuable  essay  on  Calderonv  with  a  trans- 
ition of  a  portion  of  /.{/"'•  is  a  Dream  in  the  original 
metre.  He  had  not,  meanwhile,  been  forgetful  of  pro- 
fessional claims  upon  his  pen.  In  1841  he  had  pub- 
lished his  Notes  on  the  Parables,  and  in  1846  his  AW 
on  the  Miracles,  works  which,  containing  much  to 
gratify  every  school  of  thought,  and  little  to  offend 
any,  obtained  the  most  extensive  popularity,  and  have 
been  resorted  to  by  English  theologians  of  all  persua- 
sions, who  have  turned  the  author  to  the  same  account 
as  he  has  turned  his  patristic.  Romanist,  and  Lutheran 
predecessors.  There  is,  in  fact,  very  little  originality 
in  these  volumes,  but  they  are  treasuries  of  erudite 
and  acute  illustrations,  selected  from  various  quarters 
with  admirable  judgment,  and  displayed  with  consum- 
mate taste. 

In  1856  Trench  was  raised  to  the  deanery  of  West- 
minster, probably  the  position  in  the  whole  church 
which  suited  him  best.  In  January,  1864,  lie  was  ad- 
vanced to  the  more  dignified  but  less  congenial  post 
of  archbishop  of  Dublin.  Stanley  had  been  named, 
but  rejected  by  the  Irish  Church,  and,  according  to 
Bishop  Wilberforce's  correspondence,  Trench's  ap- 
pointment was  favored  neither  by  the  prime  minister 
nor  the  lord  lieutenant.  It  was,  moreover,  unpopular 
in  Ireland,  and  a  blow  to  English  literature;  yet  the 
course  of  events  soon  proved  it  to  have  been  most  for- 
tunate. Trench,  indeed,  could  do  nothing  to  prevent 
the  disestablishment  of  the  Irish  Church,  though 
he  resisted  with  dignity,  and  repelled  the  insidious 
proposal  that  she  should  do  execution  upon  herself. 
But,  when  the  disestablished  communion  had  to  be 
reconstituted  under  the  greatest  difficulties,  it  was 
found  of  the  highest  importance  that  the  occupant  of 
his  position  should  be  a  man  of  a  liberal  and  genial 
spirit,  able  to  ward  off  the  narrowness  which  would 
have  alienated  the  sympathies  of  English  churchmen, 
and  sown  the  seeds  of  schism  in  a  body  beyond  alt 
others  in  need  of  amity  and  unity.  This  was  the  work 
of  the  remainder  of  Trench's  life  ;  and,  if  less  per- 
sonally agreeable  and  of  less  general  utility  than  the 
literary  performances  which  might  have  been  expected 
from  him  if  he  had  remained  at  Westminster,  it  was 
much  more  weighty  and  important.  It  exposed  him 
at  times  to  considerable  misconstruction  and  obloquy, 
but  he  came  to  be  appreciated,  and,  when  in  Novem- 
ber, 1884,  he  resigned  his  archbishopric  from  infirmity, 
clergy  and  laity  unanimously  recorded  tln-ir  sense  of 
his  wisdom,  learning,  diligence,  and  munificence." 
He  had  found  time  for  lecture*  on  Mediaeval  Church 
History  (1878)  ;  his  poetical  works  were  rearranged 
and  collected  in  two  volumes  {last  edition  1**5).  Ho 
died  in  London,  after  a  lingering  illness,  on  March  28, 
1886. 

As  a  man  Trench  was  universally  beloved  and  esteemed. 
He  was  remarkable  for  a  high  spirit,  i 
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ml  elevation  of  sentiment.  As  a  prose  author  he  ranks 
amoiiK  the  moot  useful  and  agreeable  of  his  generation,  and 
may  almost  be  said  to  gain  in  both  respects  by  bis  defi- 
ciency in  originality.  Both  as  biblical  commentator  and 
phiUlogist,  ho  has  done  far  more  by  popularizing  the  re- 
searches of  more  exact  nckolurn  and  more  profound  thinkers 
than  he  could  have  doue  by  striving  to  make  discoveries 
of  his  own.  For  durable  fame  as  a  poet  originality  is  in- 
dispensable,  and  here  Trench  fails.  The  style  of  his  poems 
is  frequently  admirable,  but  even  when  not  obviously  de- 
rived from  some  other  writer  it  wants  the  stamp  of  strong 
individuality.  He  ban  written  little  beyood  the  reach  of 
any  man  uniting  exquisite  culture  to  the  accomplishment 
of  verse :  the  pieces  where  poetry  seems  a  natural  language 
with  him  are  chiefly  to  be  found  among  his  elegiac  poems, 
which  express  real  personal  experience,  and  appeal  movingly 
to  the  heart.  (s.  a.) 

TRKNCK,  the  name  of  two  baronB  of  old  German 
extraction,  who.  endowed  with  exceptional  physical 
powers,  and  each  blending  to  a  singular  if  not  to  an 
insane  degree  the  hero  and  the  Bobadil,  have  left 
startling  records  of  not  wholly  dissimilar  adventures 
and  misfortunes. 

1.  Fran/.,  Baron  von  DEB  Trenck  (1711-1749), 
was  born  at  Reggio,  Calabria,  where  his  father  was 
lieutenant-colonefin  the  Austrian  service.  After  his 
rough  early  training  in  the  camp,  he  made  himself  so 
unendurable  at  the  college  of  Vienna  that  he  was 

Kedily  removed,  and  entered  in  1727  as  ensign  in  the 
fy  regiment,  from  which,  however,  after  a  brief  but 
riotous  course  of  duelling,  gambling,  and  love-making, 
he  received  a  new  dismissal.  lie  returned  to  his 
father,  and,  on  the  outbreak  of  war  between  the  Rus- 
sians and  Turks,  raised  a  corps  of  300  men  at  his  own 
expense  and  joined  the  Russian  army  on  the  Hunga- 
rian frontier.  His  brilliant  exploits  won  him  the  favor 
of  his  commander,  but  a  breach  of  orders  followed  by 
an  assault  on  his  colonel,  brought  him  under  sentence 
of  death,  from  which  a  daring  feat  of  arms  alone 
saved  him.  A  sentence  of  exile  to  Siberia,  incurred 
soon  after  by  a  second  affray  with  a  superior  officer, 
was  commuted  to  imprisonment  at  Kieff  and  expulsion 
from  the  country.  His  term  of  imprisonment  naving 
expired,  he  retired  to  his  estate,  whore  he  armed  and 
drilled  his  vassals,  and  in  a  series  of  encounters  com- 
piled the  Slavonian  brigands  to  seek  refuge  in  Turk- 
ish territory.  Prom  these  marauders  he  recruited  in 
1740  the  formidable  body  of  pandours  with  which  he 
joined  the  levies  in  aid  of  Maria  Theresa.  Repulsing 
the  French  near  Linz,  he  penetrated  into  Bavaria, 
took  Deckendorf  and  Reichenhall,  and  destroyed 
Cham,— the  conduct  of  his  troops  being  marked  not 
less  by  atrooity  than  by  desperate  courage.  Recalled 
to  Vienna  to  render  account  for  the  cruelties  practiced, 
he  refused  to  defend  himself,  and,  being  set  at  liberty, 
rejoined  his  men,  opened  in  1743  a  passage  across  the 
Rhine  for  the  army,  and  became  as  much  the  terror 
of  Alsace  as  he  had  been  of  Bavaria.  On  the  retreat 
of  the  army  to  Bohemia  he  covered  the  rear  and  took 
several  towns,  but  had  his  right  foot  crushed  by  a 
cannon-ball.  Maria  Theresa  sent  him  a  surgeon,  and, 
having  made  a  species  of  triumphal  entry  into  Vienna, 
he  resumed  his  command.  But  in  September,  1745, 
after  having  boldly  penetrated  with  his  pandours  to 
the  tent  of  Frederick  II.,  he  suffered  the  king  to 
escape  him  while  his  followers  were  stopping  to  plun- 
der, and  he  was  thereupon  accused  of  having  been 
bribed  by  that  monarch  to  release  him.  He  was  con- 
demned on  inquiry  to  pay  an  indemnity  for  peremp- 
tory dismissal  to  the  officers  accusing  him,  but  he  re- 
fused to  acknowledge  the  sentence,  and,  raising  new 
troops,  added  to  the  list  of  his  exploits.  His  conduct 
leading  to  a  renewal  of  the  inquiry,  he  laid  hands  on 
the  president  of  the  court-martial  and  was  thrown  into 
prison,  but  was  enabled  to  escape  by  the  baroness 
Lestock,  with  whom  he  fled  to  Holland.  He  was 
brought  back  to  Vienna,  and  condemned  to  perpetual 
imprisonment  in  the  Spielberg,  where,  finding  escape 
impossible,  he  poisoned  himself,  October,  1749,  at  the 
age  of  38. 


See  his  autobiography — Merhtvrdigt*  Leken  und  That r*  da 
Freikerm  Front  von  der  Trrnck,  Vienna,  1770;  also,  Framtv 
der  Trenck,  by  E.  F.  Hubner.  with  preface  by  Schubart,  3 
vols.,  17(38. 

2.  Fried  rich,  Freiherr  von  der  Tremck  (I7U6- 
1794),  cousin  of  the  preceding,  born  at  Konigsberr, 
16th  February,  1726.  His  precocious  abilities  won 
him  the  favor  of  Frederick  the  Great,  in  whose  guards 
he  was  enrolled  at  an  early  age  as  cadet,  and  by  whom 
he  was  made  cornet  in  1743  and  aide-de-camp  for  his 
gallantry  in  1744.  An  intrigue  with  the  princes 
Amelia,  sister  of  the  king,  led  to  bis  temporarjr  con- 
finement until  the  campaign  of  1 745  recaUed  him  to 
the  arm  v.  He  was  again  thrown  into  prison,  however, 
on  the  discovery  of  a  correspondence  between  him  and 
his  cousin,  then  fighting  with  his  pandours  in  the  ser- 
vice of  Maria  Theresa,  but  in  December,  1746,  tiler 
many  failures,  he  succeeded  in  escaping  from  the  fort- 
ress of  Glatz.  He  went  to  Vienna,  was  involved  in 
several  duels  by  his  cousin,  who  was  too  closely  con- 
fined to  give  expression  to  his  animosities  except  by 
proxy,  and  finally  accepted  a  company  in  the  smire 
of  the  czar.  On  the  declaration  of  peace  the  empress 
Elizabeth  bestowed  on  him  a  diamond-hilted  i<wonl. 
and  a  Russian  princess  left  him  a  fortune,  which  was 
still  further  increased  by  the  death  of  his  cousin,  who, 
on  condition  of  his  entering  none  but  the  Austrian 
service,  made  him  his  heir.  The  latter  inheritance 
being  heavily  burdened,  he  spent  the  next  three  yean 
in  a  scries  of  lawsuits,  and  then,  after  a  journey  to 
Italy,  became  a  captain  in  an  Austrian  regiment  of 
cuirassiers.  At  the  death  of  his  mother  he  revisited 
Germany,  but  was  promptly  seized  by  the  unforgetful 
king  and  closely  imprisoned  in  the  fortress  of  Magde- 
burg, his  efforts  to  escape  securing  him  the  honor  of  a 
specially  constructed  cell,  a  heavy  burden  of  chains, 
and  the  additional  punishment  of  being  roused  every 
quarter  of  an  hour  by  the  sentries.  Still  unsubdued, 
he  found  means  to  remove  his  chains  in  the  brief  in- 
tervals afforded  him,  and  occupied  himself  with  French 
and  German  composition.  In  the  meantime  the  prin- 
cess Amelia  had  not  ceased  to  move  in  favor  of  bit 
release,  and  Trenck,  having  been  set  free  in  1763,  re- 
turned to  Vienna  only  to  be  reconfined  there  as  a  luna- 
tic. He  was  speedily  released  by  the  intervention  of 
the  king,  and  raised  to  the  rank  of  major  by  way  of 
compensation;  but,  being  by  this  time  satiated  with 
royal  patronage  and  prisons,  he  retired  to  Aix-la- 
Chapefle,  commenced  business  as  a  wine  merchant,  and 
devoted  his  leisure  to  'iterature  and  politics,  publishing, 
among  other  works,  a  gazette  entitled  the  Friend  of 
Man  and  an  attack  on  Frederick  II.  as  the  "Mace- 
donian hero. ' '  His  com  mercial  ex  periences,  however, 
were  not  encouraging,  and,  after  spending  three  yean 
(1774-1777)  in  England,  he  returned  to  Vienna,  be- 
came the  secret  agent  of  Maria  Theresa,  and  at  her 
death  withdrew  to  his  castle  of  Zwerbach,  where  he 

Eave  himself  to  agriculture  and  wrote  his  famous  tuto- 
iography.  Not  until  1787  was  he  permitted  to  return 
to  his  own  country,  where  he  is  said  to  have  had  an 
affecting  interview  with  the  princess  Amelia  a  few  days 
before  tier  death.  The  publication  of  his  memoirs 
(Lebensgaehich(c)  in  1786,  translated  into  French  by 
himself  in  1789,  gave  him  immediate  and  wide  noto- 
riety, and  wax  effigies  of  the  illustrious  prisoner  in  his 
chains  were  exhibited  on  the  Parisian  boulevards  d 
deux  *ou*  rn  tortant.  Despite  the  grounds  which  the 
memoirs  undoubtedly  furnish  for  Carlyle's  terse  char- 
acterization of  him  as  an  "extensively  fabulous  block- 
head," they  took  a  strong  hold  of  the  popular  imagi- 
nation, and  obliterated  for  a  time  the  fame  of  his 
more  darkly  passionate  pandour  cousin.  The  tragic 
elements  in  the  story  were,  however,  to  be  emphasized 
by  a  still  more  tragic  close.  His  ready  advocacy  of 
the  French  Revolution  involved  him  in  disgrace  with 
the  Austrian  authorities,  and,  after  deprivation  of  bis 
pension  and  further  imprisonment,  he  set  out  towards 
the  close  of  1791  for  Paris.    In  place  of  anenthusia«- 
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tk  reception,  he  was  arrested  by  order  of  the  Commit- 
tee of  Public  Safety  as  a  secret  emissary  of  the  king 
of  Prussia,  and,  after  confinement  in  the  St.  Lazarus 

Srisun,  was  literally  dragged  to  the  guillotine  on  25th 
uly.  1794.    Hb  Sammtliche  GedicMe  und  Schri/ten 
were  published  at  Leipsic  in  1786. 

TRENDELENBURG,  Friedrich  Adolf  (1802- 
1872),  one  of  the  chief  revivers  of  Aristotelian  study 
in  the  present  century,  was  born  on  November  30, 
1802,  at  Eutin,  near  Liibeck.  He  received  his  educa- 
tion at  the  gymnasium  of  his  native  town  and  at  the 
universities  of  Kiel,  Leipsic,  and  Berlin,  displaying  ] 
from  his  earliest  years  an  extraordinary  industry  and 
thirst  for  knowledge.  He  was  introduced  to  philosophy 
by  Konig,  the  rector  of  the  gymnasium,  a  Kantian  : 
and  at  Kiel  he  came  under  the  influence  of  Reinhold 
and  Von  Berger,  to  the  latter  of  whom,  a  follower  of 
Schilling,  some  of  his  own  most  characteristic  views 
may  be  traced.  At  Berlin  he  heard  Hegel  and  Schleier- 
uiacher ;  but  his  university  studies  lav  chiefly  in  the 
direction  of  classics  and  classical  philology  under 
Wachsmuth,  Hermann,  and  Boeckh.  The  combina- 
tion of  the  philosopher  and  the  philologist^  together 
with  a  definitely  historical  turn  of  mind,  is  what  is 
most  distinctive  of  all  Trendelenburg's  work.  He 
became  more  and  more  attached  to  the  study  of  Plato 
and  Aristotle,  and  his  doctor's  dissertation,  published 
in  1826,  was  an  attempt  to  reach  through  AristoUe[s 
criticisms  a  mote  accurate  knowledge  of  the  Platonic 
philosophy  ( Ptatonii  de  Licit  et  Numeria  Doetrina  ex 
ArutoteU  Iliuttraia).  Recognizing  the  sphere  in 
which  his  best  life-work  could  be  done,  he  declined  the 
offer  of  a  classical  chair  at  Kiel,  and  accented  instead 
a  post  as  tutor  to  the  son  of  Herr  von  Nagler,  post- 
master-general, and  an  intimate  friend  of  Altenstein, 
the  enlightened  minister  of  education  in  Prussia.  He 
held  this  position  for  seven  years  (1826-33)  occupying 
his  leisure  time  with  the  preparation  of  a  critical  edi- 
tion of  Aristotle's  De  Anima,  and  conscientiously  ex- 
tended his  knowledge  in  all  directions.  His  acquaint- 
ance with  Karl  Ferdinand  Becker,  the  philologist  and 
scientific  grammarian,  was  of  importance  for  his  own 
views  on  the  origin  of  the  logical  categories  and  the 
relation  of  thought  to  language.  In  1833  Trendelen- 
burg was  appointed  extraordinary  professor  in  Berlin, 
and  four  years  later  he  was  advanced  to  an  ordinary 
professorship.  During  nearly  forty  years  he  proved 
himself  markedly  successful  as  an  academical  teacher, 
treating  in  turn  all  the  usual  philosophical  disciplines, 
besides  holding  more  select  classes  for  the  study  of 
Aristotle  with  advanced  students.  During  the  greater 
part  of  that  time  he  had  also  to  examine  in  philosophy 
and  pedagogics  all  candidates  for  the  scholastic  profes- 
sion in  Prussia.  He  died  on  the  24th  of  January, 
1872. 

It  was  with  a  view  to  the  philosophical  preparation  in 
the  gymnasia  that  be  published  (1836)  hia  Element  a  Logic** 
ArvtoUlicm.  This  oaeful  little  book  contains  a  selection  of 
passages  from  the  Organon,  giving  in  a  connected  form  the 
substance  of  Aristotle's  logical  doctrine.  The  Oreek  text  is 
famished  with  a  Latin  translation  and  notes,  and  at  a  later 
date  Trendelenburg  supplemented  this  book  with  further  ex- 
planations for  the  use  of  teachers  ( Erlauterungen  *u  den  Eiemen- 
tern  der  anttoteiUcken  Logih,  1842).  The  Element*  has  passed 
through  eight  editions,  and  the  Erlauterungen  through  three. 
In  1840  appeared  the  first  of  hia  important  works,  which, 
under  the  modest  title  of  LogUehe  Vutertuehungen,  develops 
a  coherent  philosophical  theory,  besides  acutely  criticising 
other  standpoints,  and  in  particular  the  then  dominant 
Hegelian  system.  The  Loguche  Untertuchungen  were,  in- 
deed, an  important  factor  in  the  reaction  against  Hegel 
which  set  in  about  that  time  in  Germany.  Two  articles 
written  by  Trendelenburg  in  the  controversy  which  ensued 
were  republished  separately,  under  the  title  Die  loginche 
Pmge  in  HegeVt  &y*tem  (1843).  A  second  and  enlarged  edition 
of  the  IsogUek*  Untermchungen  appeared  in  1862,  and  a  third 
in  1870.  In  1846  ho  published  the  first  volume  of  his 
"Historical  Contributions  to  Philosophy"  (Hittoritehe  Beit- 
rage  nr  Pkiloaophie),  containing  a  history  of  the  doctrine 
of  the  categories,  which  forms  a  pendant  to  his  own  elabora- 
tion of  the  same  subject  in  the  Logiteht 
Vol.  XXIIL-1196 


A  second  volume  of  the  "Historical  Contributions "  ap- 
peared in  1855,  and  a  third  iu  1867,  consisting  of  detached 
essays  on  points  of  interest  in  the  history  of  philosophy. 
A  number  of  these  are  papers  originally  read  before  the 
Prussian  Academy  of  the  Sciences,  of  which  Trendelen- 
burg was  made  a  member  in  1846.  He  was  secretary  of 
the  philosophico-historical  section  from  1847  till  1871,  and 
devoted  much  of  hia  valuable  time  to  the  duties  devolving 
upon  him.  A  number  of  his  papers  dealing  with  non- 
philosophical — mainly  with  national  and  educational — sub- 
jects have  been  collected  in  his  Klein*  Sckriften  (2  vols., 
1871).  In  1860  the  second  of  his  larger  works  appeared, 
Xaturreeht  auf  dem  Grande  der  Ethik  (second  enlarged 
edition,  1868).  In  1865  Trendelenburg  became  involved  m 
a  controversy  with  Kuno  Fischer  on  the  interpretation  of 
Kant's  doctrine  of  space,  which  waa  carried  on  with  no 
little  acrimony  for  a  number  of  years.  The  war  of  1870 
drew  from  him  a  short  treatise  on  the  defects  of  inter- 
national law, — Liicken  in  I 'olkerrecM.  He  had  always  had 
a  deeply  patriotic  Interest  in  the  political  development  of 
Prussia,  aud  th  rough  Prussia  of  Germany,  and  in  the  stormy 
timea  after  1848  had  even  acted  for  a  short  period  as  deputy 
to  the  Prussian  chamber. 

Trendelenburg's philosophising  is  conditioned  throughout 
by  his  loving  study  of  Plato  and  Ariatotle,  whom  he  re- 
gards not  as  opponents  but  as  building  jointly  on  I 
basis  of  idealism.  His  own  standpoint  may  a 
called  a  modern  version  of  Aristotle  thns 


While  denying  the  possibility  of  an  absolute 
and  an  absolute  philosophy,  as  contended  for  by  Hegel 
and  others,  Trendelenburg  was  emphatically  an  idealist  in 
the  ancient  or  Platonic  sense ;  his  whole  work  was  devoted 
to  the  demonstration  of  the  ideal  in  the  real.  But  he 
maintained  that  the  procedure  of  philosophy  must  bo 
analytic  riaing  from  the  particular  facts  to  the  universal 
in  which  we  find  them  explained.  We  divine  the  system 
of  the  whole  from  the  pan  we  know,  Just  as  from  a  torso 
we  may  reconstruct  a  work  of  art;  but  the  process  of 
reconstruction  must,  in  the  case  of  philosophy,  re- 
main approximative.  Our  position  forbids  the  possibility 
of  a  final  system.  Instead,  therefore,  of  constantly  begin- 
ning afresh  in  speculation,  it  ahould  be  our  duty  to  attach 
ourselves  to  what  may  be  considered  the  permanent  results 
of  h  intone  development.  The  classical  expression  of  these 
results  Trendelenburg  finds  mainly  in  the  Platonico-Aria- 
totelian  system.  The  philosophical  question  is  stated  thns 
— How  are  thought  and  being  united  in  knowledge?  how 
doea  thought  get  at  being  T  and  how  does  being  enter  into 
thought?  Proceeding  on  the  principle  that  like  cam  only 
be  known  by  like,  Trendelenburg  next  reaches  a  doctrine 
peculiar  to  himself  (though  based  upon  Ariatotle)  which 
plays  a  central  part  in  his  speculations.  Motion  is  the 
fundamental  fact  common  to  being  and  thought;  the  actual 
motion  of  the  external  world  has  its  counterpart  in  the 
constructive  motion  which  is  involved  in  every  Instance 
of  perception  or  thought.  From  motion  he  proceeds  to 
deduce  time,  space,  and  the  categories  of  mechanics  and 
natural  science.  These,  being  thus  derived,  are  at  ones 
subjective  and  objective  in  their  scope.  It  is  true  matter 
can  never  be  completely  resolved  into  motion,  but  the  irre- 
ducible remainder  may  be  treated  like  the  v^mr  *X»  of 

we  asymptotically  ap- 
but  never  reach.   The  facta  of  existence,  however, 


are  not  adequately  explained  by  the  mechanical  categories. 
The  ultimate  interpretation  of  the  universe  can  only  be 
found  in  the  higher  category  of  End  or  final  cause.  Here 
Trendelenburg  finds  the  dividing  line  between  philosophical 
systems.  On  the  one  side  stand  those  which  acknowledge 
none  but  efficient  causes,— which  make  force  prior  to 
thought,  and  explain  the  universe,  as  it  were,  a  tergo.  This 
may  be  called,  typically,  Democritism.  On  the  other  side 
stands  the  "organic"  or  teleological  view  of  the  world, 
which  interprets  the  parts  through  the  idea  of  the  whole, 
and  sees  in  the  efficient  causes  only  the  vehicle  of  ideal 
ends.  This  may  be  called  in  a  wide  sense  Platonism.  Sys- 
tems like  Kpinoziam,  which  seem  to  form  a  third  class, 
neither  sacrificing  force  to  thought  nor  thought  to  force, 
yet  by  their  denial  of  final  causes  inevitably  fall  back  into 
the  Etemocritic  or  essentially  materialistic  standpoint,  leav- 
ing us  with  the  great  antagonism  of  the  mechanical  and 
the  organic  systems  of  philosophy.  The  latter  view,  which 
receives  its  first  support  in  the  facta  of  life,  or  organic 
nature  as  such,  finds  its  culmination  aud  ultimate  verifica- 
tion in  the  ethical  world,  which  essentially  consists  in  the 
realization  of  ends.  Trendelenburg's  Saturreeht  may,  there- 
fore, be  taken  as  in  a  manner  the  completion  of  his  system, 
his  working  out  of  the  ideal  as  present  in  the  real.  The 
ethical  end  is  taken  to  be  the  idea  of  humanity,  not  in  the 
abstract  as  formulated  by  Kant,  but  in  the  context  of  She 
nd  of  history.   Law  is 
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vehicle  of  ethical  requirement*.  In  Trendelenburg's  treat- 
ment of  the  state,  as  the  ethical  organism  in  which  the 
individual  (the  potential  man)  may  be  aaid  flnt  to  emerge 
into  actuality,  we  may  trace  his  nurture  on  the  best  ideas 
of  Hellenic  antiquity.  (a.  be.) 

TRENT  ( Tridaxtum ;  Ital.  Trento  ;  Germ.  Trient), 
a  city  of  toe  Austrian  empire,  capital  of  Italian  or 
"  Welsoh "  Tyrol,  standa  on  the  left  bank  of  the 
Adige,  where  it  ia  joined  by  the  Persina,  on  the  Bren- 
ner Railway,  35  miles  below  Botxen  and  60  miles 
above  Verona.  It  has  a  very  picturesque  appearance, 
especially  when  approached  from  the  north,  with  ita 
embattled  walls  and  towers  filling  the  whole  breadth 
of  the  valley,  a  conspicuous  feature  being  the  rocky 
citadel  of  Dos  Trento  (the  Roman  Verruca)  on  the 
right  bank  of  the  river.  Of  the  old  walls  some 
massive  remains  are  attributed  by  local  tradition  to 
Theodorio  the  (roth.  Notwithstanding  many  symp- 
toms of  decay,  Trent,  with  ita  numerous  palaces,  sub- 
stantial houses,  broad  streets,  and  spacious  squares, 
still  retains  the  aspect  of  a  flourishing  Cisalpine  town. 
In  appearance  it  is  quite  Italian,  and  the  inhabitants 
apeak  Italian  only.  The  cathedral,  on  the  south  side 
or  the  spacious  Piazza  del  Duomo,  was  begun  in  ita 
present  form  in  1212,  and  finished  about  the  begin- 
ning of  the  15  th  century.  It  preserves,  however, 
some  Lombardic  features  of  ornamentation  in  the 
portals  and  elsewhere  which  possibly  date  from  the 
7th  or  8th  century.  The  church  of  St  Maria  Mag- 
giore,  a  simple  but  good  example  of  the  Italian  style 
of  the  15th  century,  was  the  meeting  place  of  the 
famous  council  (see  below),  and  possesses  a  picture 
containing  portraits  of  the  members.  Trent  is  the 
seat  of  a  prince-archbishop,  and  has  ail  the  public 
offices  according  with  its  administrative  rank.  It  has 
a  museum  and  library,  a  gymnasium,  a  "lyoeum,"  a 
seminary,  mod  a  deaf  and  dumb  institute.  The  chief 
industries  are  silk-spinning  and  weaving,  tanning, 
sugar-refining,  and  glass-blowing  ;  and  there  is  con- 
siderable trade  in  wine,  grain,  and  fruit,  as  also  in 
marble  from  the  extensive  quarries  in  the  neighbor- 
hood.  The  population  in  1880  was  19,585. 

Tridentum  is  mentioned  by  the  geographers  as  capital 
of  the  Tridentlni,  and  seems  ultimately  to  have  been  made 
a  Soman  colony.  It  suffered  much  during  the  period  of 
barbaric  invasion,  but  was  resuscitated  by  Theodoric,  be- 
coming the  seat  sucoeasively  of  Gothic  and  Lombard  dukes 
and  Prankish  counts.  In  1027  it  passed  under  the  rule  of 
its  bishops,  with  whom  it  had  frequent  disputes,  in  which 
it  sought  the  favor  and  alliance  of  the  lords  of  Tyrol.  The 
Venetians  made  repeated  efforts  to  set  up  the  lion  of  St. 
Mark  within  the  walls  of  Trent,  but  were  decisively  and 
finally  repulsed  in  1467. 

TRENT,  The  Council  or,  which  may  be  de- 
scribed as  the  watershed  of  Roman  Catholicism  and 
Protestantism,  is  the  most  important  occurrence  in 
post-mediaeval  church  history.  It  is  the  culminating 
event  in  a  long  series  of  similar  assemblies,  convoked 
to  remedy  the  evils  occasioned  during  and  by  the  great 


schism  of  the  papacy,  and  by  the  dissolution  of  lay 
and  clerical  morals  to  which  the  pagan  temper  of  the 
Renaissance  had  largely  contributed.  But  the  councils 
of  Pisa,  Constance,  Basel,  Perrara-Florence,  and  the 
Lateran  had  met  and  parted  without  attempting  to 
deal  effectually  with  any  of  the  practical  scandals  and 
abuses  in  the  church  which  were  sapping  the  loyalty 
and  affection  it  had  formerly  enioyed ;  and  these  re- 
peated failures  by  destroying  all  nope  of  redress  at 
the  hands  of  the  constituted  authorities,  precipitated 
the  crash  of  the  Reformation,  which  was  in  its  incep- 
tion scarcely  concerned  with  doctrinal  issues  directly, 
but  aimed  mainly  at  faults  of  administration  and 
morals. 

Consequently  a  largely  new  problem  presented  itself 
for  solution,  and  necessitated  a  fundamental  change  in 
the  attitude  of  those  concerned.  Hitherto,  whatever 
may  have  been  the  fierceness  and  bitterness  of  the  dis- 
putes which  the  15th  century  councils  had  attempted 


to  allay,  they  were,  so  to  speak,  family  quarrels  between 
members  of  the  same  great  household,  accustomed  to 
the  same  mode  of  looking  at  religious  questions, 
acknowledging  the  same  hierarchy,  and  accepting  the 
same  standards,  and  thus  with  a  vast  body  of  agree- 
ment to  go  upon  as  a  basis  of  reconciliation,  leaving 
only  comparatively  minor  details  to  be  adjusted.  But 
the  German  and  Swiss  Reformation  had  generated 
new  communions,  novel  alike  in  their  polity  and  much 
of  their  theology,  and  in  active  revolt,  not  merely 
against  this  or  that  detail  or  abuse,  but  against  the 
Roman  Catholic  Church  in  its  entirety,  hierarchical, 
doctrinal,  and  political.  The  movement  had  not  been 
confined  long  to  its  earlier  limits,  but  had  spread  over 
all  western  Europe,  had  virtually  conquered  Holland 
and  Scandinavia,  was  making  great  strides  in  France 
and  England,  and  was  beginning  to  threaten  even 
Italy  and  Spain.  Thus,  the  task  was  no  longer  the 
comparatively  simple  one  of  satisfying  the  demand* 
of  friendly  remonstrants,  but  of  winning  back  aliena- 
ted nations,  and,  if  that  were  too  much  to  hope  fur,  at 
least  of  saving  the  remnant  of  the  Roman  obedience 
from  further  disintegration.  And  for  this  purpose  it 
was  no  longer  sufficient,  as  it  would  have  been  a  few 
years  earlier,  to  discuss  administrative  details  alone, 
but  a  review  of  the  whole  theological  fabric  of  Latin 
Christianity,  no  part  of  which  had  been  left  wholly 
unim peached,  became  a  necessary  factor  in  any  possi- 
ble scheme  of  reconciliation.  True,  a  precedent  had 
been  set  in  the  theological  discussions  at  the  council 
of  Ferrara-Florence,  with  its  abortive  effort  to  reunite 
Oriental  and  Latin  Christendom,  but  the  area  and 


number  of  differences  to  be  reconciled  upon  that  occa- 


al  ways  the  danger  of  alienating  many  who^  had  con 
tinued  loyal  so  far,  if  very  hugs  concessions  were 
made  to  the  revolted  Protestants,  not  a  few  of  whom, 
besides,  had  already  passed  beyond  the  possibility  of 
reconciliation.  But,  on  the  other  hand,  Luther  had 
himself  appealed  to  a  general  council  from  the  ball 
"Exsurge  Domine"  launched  at  him  by  Leo  X.  in 
1520,  and  his  demand  was  taken  up  by  the  emperor 
and  the  princes  of  Germany,  whether  Catholics  or 
Protestants,  as  the  only  conceivable  means  of  termi- 
nating a  crisis  whose  religious  and  political  results 
might  prove  far  more  serious  than  even  the  least 
hopeful  ventured  to  forecast  There  was  thus  steady 
pressure  from  one  Bide  put  upon  the  Roman  curia 
to  obtain  the  convocation  of  such  a  council,  while 
scarcely  less  resistance  to  the  proposal  was  offered  by 
two  very  unlike  parties  in  the  Roman  Church  itself. 
For  not  only  did  those  oppose  it  who  were  interested 
in  the  maintenance  of  the  principal  abuses  complained 
of.  and  who  feared  that  sweeping  measures  might  be 
taken  for  their  abolition,  but  some  of  the  ablest  cham- 
pions of  internal  reforms,  such  as  Cardinals  Sadolet, 
Contarini,  and  Reginald  Pole,  were  equally  hostile  to 
it,  for  the  very  different  reason  that  they  believed  any 
such  council  hkely  to  contain  a  majority  determined  on 
making  it  as  abortive  as  those  great  synods  had  been 
which  were  fresh  in  the  memory  of  all.  Accordingly, 
this  section  gave  its  voice  for  the  alternative  scheme 
of  proceeding  by  way  of  less  forma]  conferences,  at 
which  mutual  explanations  and  concessions  might  be 
made  by  Catholics  and  Protestants,  whereby  a  moJm 
vivmdi  could  be  established,  with  less  chance  of  the 
whole  effort  being  wrecked  by  the  intrigues  of  those 
who  desired  nothing  less  than  practical  reforms.  A 
fresh  difficulty  was  presented  by  the  opposition  of  the 
i  German  princes  to  the  assemblage  of  the  council  at 
I  Rome  or  anywhere  outside  Germany,  as  they  dis- 
trusted the  probable  action  of  the  Italian  element, 
certain  to  preponderate  in  that  event;  and,  as  the 
curia  was  equally  bent  on  holding  it  within  the  sphere 
of  direct  papal  influence,  this  dispute  made  it  imprac- 
ticable to  agree  even  on  the  preliminaries  during  the 
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pontificates  of  Hadrian  VI.  and  Clement  VII.  The 
diet  of  Spires  in  1529  renewed  the  demand  for  a 
jeoeral  council,  to  be  held  in  some  large  German  city ; 
ud  the  diet  of  Augsburg  in  1530  summoned  the 
Lutherans  to  return  into  Catholic  communion  at  once 
ind  unconditionally,  leaving  their  doctrines  (formula- 
led  in  the  Confession  of  Augsburg  that  very  year)  to 
be  judged  of  in  a  future  council,  which  the  emperor 
L'bvles  V.  pledged  himself  to  obtain  within  a  brief 
mace.  Clement  V  IT.,  then  pope,  was  displeased  at 
lis  initiative  on  the  emperor's  part,  but  offered  to 
xioroke  a  council  in  some  Italian  city,  such  as  Mantua 
v  Milan,  belonging  to  the  empire,  and  outside 
he  States  of  the  Church, — expressing  his  wish  that 
Carles  V.  should  personally  attend  it  But  he  ham- 
icred  this  proposal  with  conditions  which  made  it 
alueleas  for  the  main  object  of  such  an  assembly,  by 
ledaring  that  no  theological  questions  upon  which 
he  church  had  spoken  could  be  reopened,  and  that, 
f  Protestants  were  to  be  admitted  to  the  council  at 
11,  it  most  be,  not  as  disputants,  but  as  on  their  trial, 
nd  pledged  beforehand  to  submit  to  the  decisions  of 
be  council.  No  result,  consequently,  followed  upon 
his  step,  nor  was  an  embassy  which  Clement  sent  in 
533  to  the  German  princes  and  to  the  kings  of  France 
nd  England  with  very  similar  provisions  more  suo- 
sssful,  for  it  merely  drew  out  a  peremptory  rejection 
f  the  scheme  from  the  Protestants  assembled  at 
thmalkald,  by  the  emperor's  desire,  for  the  purpose 
f  discussing  it  So  the  matter  rested  till  the  accea- 
on  of  Alexander  Farnese  to  the  papal  throne  as  Paul 
II.  in  1534.  A  much  abler  man  than  his  predeces- 
sor, he  was  also  more  alive  to  the  imperative  need  of 
t  least  appearing  to  approve  some  measure  of  reform, 
the  church  was  to  be  saved  from  impending  dangers 
ndeed,  a  report  on  this  subject,  drawn  up  at  his 
esire  by  a  committee  of  cardinals  in  1536,  is  one  of 
«  most  important  documents  of  the  era),  and  he 
as  thought  to  be  favorable  to  the  project  of  a  coun- 
I,  whereas  there  is  little  doubt  that  Clement  VII. 
td  weighted  his  acceptance  of  the  pi  an  wit  h  impossi- 
le  conditions,  in  order  to  avoid  its  realization,  yet  so 
t  to  let  the  responsibility  of  refusal  rest  with  others 
tan  himself.  Paul  III.  sent  Vergerio  as  envoy  into 
ermany,  to  confer  with  the  emperor  and  the  princes, 
Tering  to  convoke  a  council  at  Mantua,  and  urging 
k  danger  of  attempting  to  hold  it  in  Germany,  by 
*son  of  the  violent  lengths  to  which  the  Anabap- 
nswere  then  proceeding.  But  while  the  Catholic 
rinces  were  content  with  this  offer,  it  was  refused  by 
ie  Protestants,  and  the  embassadors  of  France  and 
agland  supported  them  in  their  attitude.  Vergerio, 
ho  had  also  a  fruitless  interview  with  Luther, 
turned  to  Rome  early  in  1536,  but  Paul  III.  was 
>t  discouraged  by  his  failure,  and  proposed,  in  a 
•nsistory  on  April  8,  to  convoke  a  council  at  Mantua, 
hi*  plan  was  in  turn  upset,  not  only  by  the  con- 
resistance  of  the  Protestants,  but  by  the  re- 
sal  of  the  duke  of  Mantua  to  permit  the  use  of 

*  city  for  such  a  purpose,  unless  upon  conditions 
hich  the  pope  was  unwilling  to  accept.  Notice  was 
oordingly  given  of  a  council  to  be  opened  at 
iceniaon  May  1,  1538,  and  legates  were  despatched 
ither  to  make  the  preliminary  arrangements,  and  to 
"wide  so  soon  as  the  members  should  assemble.  But 
hen  the  appointed  time  was  only  five  days  off  not 
«  bishop  nad  arrived,  and  the  pope  was  forced  to 
■orojrue  the  council  again  and  again.  Meanwhile, 

•  method  which  Contarini  and  Sadolet  had  recom- 
ended,  that  of  conferences  between  the  Catholics 
id  Protestants,  was  being  acted  on  in  Germany,  and 
wtings  of  this  nature  were  convened  successively  at 
apueoau,  Worms,  and  Ratisbon,  at  the  last  of 
bich,  in  1541,  Contarini  was  present  as  legate  of  the 
>pe,  and  showed  so  much  tact,  moderation,  and 
mpathy  that  he  succeeded  in  securing  a  large 
easure  of  agreement  upon  the  controversies  in 
spute,  notably  on  the  vexed  question  of  Justification. 


But,  as  his  concessions  and  explanations  were  promptly 
repudiated  at  Rome,  no  practical  result  followed.  In 
1542,  Paul  IIL  sent  Morone  as  his  envoy  to  the  diet 
of  Spires  to  offer  Trent  as  his  final  concession  of  the 
place  of  assembly,  on  the  ground  that  its  position  in 
Tyrol,  and  its  being  part  or  the  dominions  of  the  king 
of  the  Romans,  ought  to  meet  all  the  reasonable 
requirements  of  the  German  princes.  Ferdinand, 
king  of  the  Romans,  who  presided  at  the  diet,  was 
content  with  this  offer,  as  were  the  Catholic  princes 
generally,  but  the  Protestants  continued  to  object,  and 
refused  any  council  which  should  not  be  completely 
free  from  papal  influence  and  authority.  However, 
the  pope  issued,  on  May  22,  1542,  a  bull  appointing 
the  meeting  of  the  council  for  November  1  following. 
He  sent  three  legates  to  Trent  to  make  preparations,— 
Morone,  Parisio.  and  Reginald  Pole ;  but  they  did  not 
reach  the  city  till  three  weeks  later  than  the  appointed 
date  for  opening  the  council,  and  so  few  bishops 
arrived  during  seven  months  from  that  time  that  it 
was  necessary  to  prorogue  the  assembly.  In  fact,  the 
idea  of  the  council  was  distasteful  to  a  very  large 
proportion  of  the  Latin  clergy,  especially  such  as 
apprehended  danger  to  their  private  interests  from 
the  reforming  plans  of  the  pope,  and  also  such  as 
were  alarmed  lest  serious  religious  innovations  might 
be  made  in  order  to  conciliate  the  Protestants.  While 
this  delay  continued,  another  diet  at  Spires  in  1544 
resulted  in  great  advantages  to  the  Lutherans,  who 
availed  themselves  of  the  political  straits  of  Charles  V. 
to  extort  several  important  concessions  from  him.  The 
obnoxious  edicts  passed  against  them  at  Worms  and 
Augsburg  were  rescinded;  they  were  permitted  to 
retain  such  ecclesiastical  property  as  they  had  seised  ; 
they  were  made  eligible  for  such  civil  and  ecclesiastical 
offices  as  had  been  previously  barred  against  them  ; 
and  general  toleration  for  the  time  being  was  estab- 
lished. This  policy  was  extremely  distasteful  to  the 
pope,  who  addressed  a  brief  to  the  emperor,  strongly 
remonstrating  against  it  and  renewing  his  offer  of  a 
council.  Charles  V.,  who  had  not  been  a  free  agent 
in  the  matter,  was  much  of  the  pope's  mind,  and 
proceeded  to  relieve  himself  of  one  difficulty  in  the 
way  of  reversing  his  action,  by  concluding  peace  with 
Francis  I.  of  France  on  September  8,  1544.  Hereupon 
Paul  IIL  directed  public  thanksgivings  to  be  offered 
throughout  the  whole  Latin  Church,  and  issued  a  bull 
removing  the  suspension  of  the  council,  and  summon- 
ing it  to  meet  at  Trent  on  March  15,  1545.  Unable 
from  age  and  illness  to  be  present  himself,  as  he  had 
wished,  he  named  Giammaria  del  Monte,  bishop  of 
Palestrina  (afterwards  Pope  Julius  III.).  Maroello 
Cervini  (afterwards  Pope  Marcellus  II. ),  and  Reginald 
Pole  as  his  legates.  The  experience  of  former  abortive 
openings  was  repeated,  for  they  found  but  one  bishop 
awaiting  them,  and  so  few  continued  to  arrive  that  a 
fresh  prorogation  was  forced  upon  the  legates,  and  the 
pope,  in  the  bull  authorizing  this  action,  added  a  pro- 
viso that  no  proxies  should  be  received,  but  that  all 
bishops  summoned  should  attend  in  person,  under 
severe  penalties  for  contumacy.^  On  November  7, 
1545,  the  legates  received  final  instructions  to  open 
the  council  upon  December  13,  and  did  so  with  solemn 
ceremonial,  but  only  as  a  formal  initiative  of  the  pro- 
ceedings, for  the  first  session  was  postponed  till 
January  7,  1546.  When  that  time  arrived,  no  more 
than  some  five  and  twenty  archbishops  and  bishops, 
five  generals  of  religious  orders,  and  the  ambassadois 
of  King  Ferdinand  had  assembled,  and  none  of  the 
conciliar  officers  had  yet  been  nominated,  nor  any 
programme  of  procedure  sketched  out.  The  most 
important  question  arising  under  this  last  head  was 
whether  the  voting  should  be  taken  by  nations,  as  at 
the  council  of  Constance,  or  by  individuals,  and  the 
matter  was  referred  to  the  pope,  who  gave  his  decision 
for  the  latter,  as  at  once  the  more  ancient  (since  Con- 
stance anil  Basel  were  the  only  precedents  for  the 
national  vote)  and  the  more  convenient 
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from  the  ou tact  a  working  majority 
of  Italian  bishops  in  the  assembly,  at  once  by  reason 
of  the  small  size  of  the  average  Italian  diocese,  and  of 
the  greater  ease  with  which  Trent  could  be  reached 
from  Italy  than  from  any  other  oountry  which  sent 
representatives  thither,  besides  enabling  the  pope  to 
swell  the  majority  (as  in  the  Vatican  council  three 
■centuries  later)  with  bishops  in  partibwt,  having  no 
■dioceses  or  jurisdiction,  thus  amply  justifying  the 
objection  taken  all  along  by  the  German  Protestants 
to  the  assemblage  of  the  council  anywhere  outside 


Some  preliminaries  had  to  be  settled  before  the  second 
session,  and  the  plan  of  holding  private  "  general  congrega- 
tions," where  theologians  of  non-episcopal  rank  could  sit 
and  share  in  the  discussion  and  preparation  of  the  decrees 
to  be  proposed  and  voted  on  in  public  session,  was  at  once 
adopted  and  observed  thenceforward.  And  first,  the  ques- 
tion was  raised  whether  any  persons  except  bishops  should 
be  allowed  to  vote  upon  matters  of  doctrine.  The  decision 
was  that  the  vote  should  be  allowed  to  the  generals  of 
religious  orders  also,  and  that  the  right  of  the  proxies 
cf  absent  bishops  to  vote  should  be  referred  to  the  pope. 
The  title  to  be  given  to  the  council  at  the  head  of  the 
in  each  session  wsa  then  discussed,  and  a 


<s 


indirectly  menacing  to  papal 
informed 


s)  to  the  us 
«««cted  at  the 

The  legates,  also 
the  pope  that  the  majority  of  the 
desired  to  take  up  the  question  of  practical 
before  thst  of  doctrine,  and  that  it  might  be 
necessary  to  yield  the  point  to  avoid  scsndal  or  the  impu- 
tation of  sympathy  with  abuses,  but  that  they  would  insist, 
la  that  case,  on  making  the  measures  of  reform  apply  all 
round,  to  princes  and  laymen  as  well  as  to  ecclesiastics 
which  would  probably  damp  the  ardor  of  its  advocates. 

The  actual  business  of  the  second  session  (January  7, 
1546)  was  confined  to  the  promulgation  of  a  decree  touching 
the  discipline  to  be  observed  by  the  members  of  the  council 
during  its  progress,  as  well  in  the  msttere  of  their  private 
devotion  and  their  food  as  in  the  conduct  of  the  debates. 
The  congregations  which  preceded  the  third  session  were 
mainly  occupied  with  debating  the  thorny  question  of  the 
onl  r  in  which  the  discussion  of  faith  and  of  discipline 
was  to  come,  and  it  was  at  last  agreed  to  take  them 
aimultaneously. 

So  few  additional  bishops  had  arrived  up  to  this  time 
that  it  was  judged  inexpedient  to  promulgate  any  decrees 
in  the  third  session  (February  4, 1548),  and  little  was  done 
except  the  public  recitation  of  the  Niceno-Constantino- 
politan  creed  as  the  authoritative  confession  of  the  Boman 
Church,  and  as  the  council  worded  it,  "that  firm  and  only 
foundation  against  which  the  gates  of  hell  shall  not 

Srevsil."  A  fortnight  after  this  third  session  Martin  Luther 
ied  (February  18, 1546)  Just  as  the  situation  in  Germany 
wsa  becoming  more  strained,  and  the  emperor,  alarmed  at 
the  rapid  advance  of  Reformed  opinions  and  practices 
(notably  in  the  Palatinate,  where  the  elector  had  made 
large  concessions),  was  taking  measures  for  suppressing  the 
religious  revolt  bjr  force  of  arms.  ^The  a^oa{  of  Scripture 

"subject  for  discussion,  and  the  three  following 


questions  were  raised  :  (1)  Were  all  the  books  of  both 
Testaments  to  be  approved  and  received?  (2)  Was  there 
to  be  a  fresh  inquiry  into  their  canonical  character  before 

Siring  such  approval?  (3)  Should  there  be  any  dis- 
union drawn  between  the  books,  as  being  some  of 
them  read  merely  for  moral  instruction,  and  others  for 
proving  the  doctrines  of  Christian  belief?  The  first  of 
those  questions  was  decided  affirmatively.  The  second 
led  to  much  debate;  the  conclusion  arrived  at  was 
that  a  secret  examination  of  the  evidence  should  be 
made,  but  not  suffered  to  appear  in  the  public  acts  of  the 
council.  The  third  question  was  decided  negatively. 
These  congregations  were  the  first  wherein  theological 
experts  and  canonists,  not  being  rot-tubers  of  the  council, 
were  admitted  to  a  share  in  the  discussions.  The  nature 
and  function  of  tradition  was  also  debated  at  this  time, 
and  the  legates  informed  the  pope  thst  there  was  a  strong 
tendency  in  the  council  to  set  it  aside  altogether,  and  to 
make  Scripture  the  sole  standard  of  appeal.  Another 
burning  question  debated  was  that  of  vernacular  transla- 
tion and  lay  study  of  Scripture.  The  result,  in  the  fourth 
session  (April  8,  15461,  was  the  promulgation  of  two  de- 
crees, the  first  of  which  enacts,  under  anathema,  that 
and  tradition  are  to  be  received  and  vcm 


equally,  and  that  the  deutero-canonical  books  are  part  of 
the  canon  of  Scripture.  The  second  decree  declared  the 
Vulgate  to  be  the  sole  authentic  and  standard  Latin  venios, 
and  gave  it  such  authority  as  to  supersede  the  original 
texts;  forbade  the  interpretation  of  Scripture  cuntnrr  u 
the  sense  received  by  the  church,  "  or  even  contrary  to  the 
unanimous  consent  of  the  fathers;"  imposed  vsrioTu  re- 
strictions upon  printers  and  vendors  of  Bibles;  made 
licenses  to  read  any  Biblical  manuscript  or  publication 
compulsory;  and  prohibited  the  application  of  Scripture 
language  to  profane  and  superstitious  purposes.  The  sat  - 
jects  next  taken  up  were  the  doctrine  of  original  tin  and 
the  reformation  of  abuses  concerned  with  preacher*  and 
lecturers,  which  were  made  the  matter  of  two  decree*  it 
the  fifth  session  (June  17, 1546).  The  moat  noticeable  point 
in  the  former  is  the  ssving  clause,  whereby  the  tenet  of 
the  Immaculate  Conception  of  the  Blessed  Virgin  is  ex- 
cepted from  decision,  and  left  open ;  the  latter  enjoins  the 
erection  of  a  lectureship  of  Scripture  in  all  cathedral*, 
collegiate  churches,  and  monasteries,  imposes  the  duty  of 
preaching  upon  all  bishops  and  persons  with  cure  of  soak 
lays  down  stringent  rules  as  to  preaching  licenses, sod  for- 
bids the  "  questors  "  (that  is,  the  collectors  of  alms  commi*- 
sioned  by  the  mendicant  orders)  to  preach  anywhere. 
There  was  a  treaty  concluded  between  the  pope  and  the 
a  few  days  after  this  session,  to  i 
asp  Protestants  on  the  express  j 
to  submit  to  the  council,  and  from 


it*. 

felt  even  by  the  Boman  episcopate  in  the  proceedisp  *i 
Trent  thst,  instead  of  fresh  accessions  coming  to  remit 
the  small  numbers  present,  constant  defections  took  plan, 
and  a  proposal  to  stop  this  by  forbidding  any  bishop  to  out 
Trent  without  formal  permission  was  carried,  fa*  doe- 
trine  of  Justification,  made  a  burning  question  by  the  pro 
minence  given  to  it  in  Lutheran  theology,  was  next  takes 
up,  and,  this  being,  so  to  speak,  a  new  controverty,  with 
few  precedents  to  guide  the  council,  the  discussion  wit  pro- 
portionally protracted.  It  is  noteworthy  that  Lather* 
viewa  found  some  supporters,  and  the  resignation  of  the 
legateahip  at  this  time  by  Beginald  Pole,  and  his  departure 
from  the  council,  never  to  re  torn,  is  attributed  to  hit  di- 
satisfaction  with  the  conclusions  arrived  at  upon  thissab- 
ject  in  its  decree.  The  disciplinary  question  discussed  it 
this  time  was  that  of  the  obligation  of  residence,  especial:; 
as  regards  bishops ;  and  decrees  upon  both  these  sabjro 
were  promulgated  in  the  sixth  session  (January  13, 1547, 
— that  on  Justification  being  a  formal  dogmatic  treat  ne  is 
sixteen  chapters,  thirty-three  canons;  thst  on  resident 
reviving  former  canons,  and  imposing  new  penalities,  tat 
avoiding  the  solution  of  a  question  hotly  debated  in  the 
council,  whether  the  residence  of  bishops  was  oblir*ton 
jure  divino,  or  merely  by  ecclesiastical  precept.  Meat 
while,  Charles  V.  was  victorious  in  his  war  with  the  Prot- 
estants, and  had  sll  Germany  in  his  power,  bat,  instead 
of  using  the  opportunity,  as  the  pope  expected,  to  put  dowt 
the  Reformers,  ho  alleged  that  the  recent  war  had  not  bees 
one  of  religion,  and  assumed  an  attitude  of  toleration 
Hereupon  Paul  III.,  in  order  to  break  up  this  trace,  seat 
Instructions  to  the  legates  to  press  on  decrees  displeasing  w 
the  Protestants,  judging  that  the  emperor's  well-knowr 
interest  in  the  council  would  cause  him  to  be  accounted  re- 
sponsible for  its  measures,  and  thus  lose  all  credit  fur  hs 
recent  forbearance.  In  the  seventh  session,  held  on  March 
3,  1547,  two  decrees  were  promulgated,— one  defining  the 
sacraments  as  seven  in  number,  and  as  being  all  chanof  i 
of  grace,  also  adding  special  canons  concerning  baptism  tot 
confirmation;  the  other  dealing  with  pluralities,  union* 
of  benefices,  repair  of  churches,  and  kindred  matter*,  hot 
with  no  great  stringency.  A  more  important  part  of  the 
business  of  this  session  was  the  open  declaration  of  s  meat 
ore  which  the  pope  and  the  legates  had  been  privately 
planning  for  some  time,  the  transference  of  the  conncr1 
from  Trent  to  some  city  more  directly  under  papal  contra 
for,  while  Trent  sufficed  for  headquarter*  as  against  Pro", 
cstants,  yet  it  was  found  that  a  virtual  coalition  betweet 
the  Spanish,  French,  and  German  bishops  to  resist  t*> 
Italian  interfered  with  the  intentions  of  the  papal  own 
and  could  be  most  effectively  broken  np  by  s  change  of 
place.  Occasion  was  accordingly  taken  from  an  outbreak 
of  disease,  alleged  to  be  infectious,  at  Trent  to  issue  s  W 
transferring  the  council  to  Bologna,  which  was  read  in  the 
!  seventh  session,  while  the  promulgation  of  a  decree  in  s» 
1  cordance  with  it  formed  the  whole  business  of  the  edpM^ 
session  (March  11,  1547).  When  it  had  been  passed,  0K 
legates  produced  a  brief  which  they  had  obtained  nwr* 
than  two  years  before,  empowering  them  to  transfer  tb* 
council  as  they  pleased.     But,  while 
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quitted  Trent  the  next  day,  and  were  followed  by  the 
majority  of  the  bishops,  those  of  the  emperor's  party  con- 
tinued in  session  at  Trent,  and  refused  to  leave  it  without 
the  permission  of  their  sovereign,  though  they  abstained 
from  all  conciliar  action,  in  order  to  avoid  the  charge  of 
jchiam.   Charles  V.,  Incensed  at  the  pope's  action,  sent  a 
mandate  approving  and  confirming  their  conduct.  The 
ninth  session,  held  at  Bologna  (April  21,  1647),  and  the 
tenth  also  (June  2,  1547),  were  merely  formal,  nothing 
being  done  save  to  prorogue  the  council.    The  practical 
result  of  this  split  in  the  council  was  to  relieve  the  Protes- 
tants from  imminent  peril ;  for,  while  the  emperor's  suc- 
cesses enabled  him  to  put  severe  pressure  upon  them  to 
submit  to  its  decrees,  it  was  itself  incapacitated  for  valid 
action,  as  neither  the  bishops  at  Bologna  nor  those  at  Trent 
could  claim  to  be  the  whole  council,  nor  demand  acceptance 
of  their  acts  as  binding.    Hence  Charles  V.  was  urgent  for  j 
the  return  of  the  entire  body  to  Trent,  and  threatened,  in 
case  of  refusal,  to  go  to  Rome,  and  hold  the  council  there 
himself.    And  he  took  an  even  more  peremptory  step  by 
constituting  himself  arbiter  of  the  whole  controversy,  ap- 
pointing Julius  Pflug,  bishop  of  Naumburg,  a  prelate 
known  to  be  friendly  to  the  Lutherans,  Michael  Holding, 
called  Si  don  ins,  afterwards  bishop  of  Merseburg,  and  John 
Agrieola,  a  Lutheran  writer  of  some  mark,  to  draft  an 
eirenicon  upon  the  points  in  dispute,  which  was  published 
under  the  title  of  the  "  Interim,*'  by  the  emperors  author- 
ity, at  the  diet  of  Augsburg,  May  15,  1548.    It  proved, 
inefficacious,  and  was  formally  repudiated  and 
by  the  Catholic  princes  and  states  of  the  empire, 
yet  more  peremptorily  by  the  Protestants,  its  only  re- 
being  the  "  Interimistic  controversy."  It 
another  formulary  concerning  reform 


cepted  by  the  diet.    While  the  ei 
forw  the  "  Interim  "  upon  his  dominions,  the  pope. 
roTe  to  remove  the  dead-lock  of  the  divided  c. 


and  convoked  a 


ac- 
to 
his 

council, 

mittee  to  consist  of  members  of  both 


the  Bologueae  and  the  Tridentine  sections  to  confer  upon 
ecclesiastical  reforms.  But  the  bishops  at  Trent,  having 
communicated  with  the  emperor,  and  waited  three  weeks 
for  his  sanction,  refused  to  leave  that  city,  and  the 
was  compelled  to  direct  the  legates  at  Bologna  to 
the  bishops  assembled  there,  and  to  announce  the  suspen- 
sion of  the  council,  which  was  accordingly  done  upon 
September  17,  1549.  Paul  III.  died  on  November  10,  1549, 
and  was  succeeded  on  February  7, 1550,  by  Cardinal  del 
Monte,  the  chief  legate  at  the  council,  who  took  the  title 
of  Julias  III.  The  break  in  the  continuity  of  the  council 
occasioned  by  these  proceedings  lasted  till  May  1,  1551, 
wh«n  the  eleventh  session  was  held  at  Trent  under  the 
presidency  of  Cardinal  Crescenzio,  sole  legate  in  title,  but 
with  two  nuncios,  Pighini  and  Lippomaoi,  as  co-ordinate 
uaeasort.  It  was  merely  formal,  as  was  also  the  twelfth 
session,  on  September  1, 1551.  Just  at  this  time  Henry  II., 
kino:  of  Prance,  having  quarrelled  with  the  pope  about  the 
duchy  of  Parma,  sent  an  envoy  to  the  council  at  Trent, 
with  letters  styling  it  a  "  convention,"  denying  its  oicu- 
meuical  character,  declaring  that  it  was  not  accessible  to 
himself  or  to  the  French  bishops,  and  notifying  a  protest 
against  the  validity  of  its  proceedings,  which  he  desired 
might  be  registered,  and  a  copy  of  the  register  returned  to 
him.  No  reply  was  made  to  this  demand ;  so  Henry  dis- 
missed the  papal  nuncio  from  his  court,  and  published  a 
manifesto  to  justify  himself,  at  the  same  time  that,  in 
order  to  repel  any  charge  of  sympathy  with  the  Protestants, 
be  promulgated  a  severe  edict  against  them.  But  the 
absence  of  French  bishops,  and  the  comparatively  scanty 
attendance  from  Germany,  threw  matters  more  than  ever 
into  the  hands  of  the  Italian  majority,  as  appeared  from 


of 

a  safe-conduct  for  such  as  might  present 
with  some  warranty  that  it  should  be  really  safe. 
They  also  desired  the  postponement  of  any  decision  on 
the  doctrine  of  the  Eucharist,  and  especially  as  regards  the 
eommnnion  of  the  laity  in  the  chalice.  The  pope  ex- 
pressed himself  willing  to  grant  both  these  demands,  but 
do  real  attention  was  paid  to  either  of  them.  As  respects 
the  attendance  of  the  Protestants,  the  letters  of  Francis 
Vargas,  fiscal  (attorney -general)  in  Spain  to  Charles  V., 
and  his  agent  at  the  council,  state  plainly  that  the  legates 
merely  pretended  to  desire  it,  and  were  secretly  doing 
everything  to  prevent  it,  while  the  very  points  as  to  which 
delay  bad  been  promised  were  made  the  subject  of  the  de- 
crees in  the  above-named  session.  The  decree  on  the  Euchar- 
ist was  especially  directed  against  Lutheran  and  Zwing 

atiy  broached,  and  was 


In  eight  chapters  with  eleven  canons  appended.  It 
serted  the  doctrine  of  Transubstantistion,  already 
by  the  fourth  Lateran  council  in  1216,  while,  by 
third  of  the  canons,  which  declares  that  the  whole  sacra- 
ment is  entire  in  each  kind,  it  indirectly,  though  effec- 
tively, ruled  against  the  grant  of  the  chalice  to  the  laity; 
and  in  fact  the  Reformed  thesis  that  they  were  entitled  to 
it  by  divine  right,  and  could  not  be  debarred  from  it  without 
sin,  was  unanimously  condemned  in  the  previous  congrega- 
tion. Some  unimportant  decrees  affecting  the  criminal, 
jurisdiction  of  bishops,  and  for  referring  the  trials  of  bishops 
themselves  to  the  pope,  were  enacted  at  the  same  time  :  but 
more  noteworthy  was  a  decree  for  postponing  the  decision 
upon  lay  and  infant  communion,  and  for  granting  a  safe- 
conduct  to  the  Protestants,  which  was  the  last  business 
transacted  upon  this  occasion.  But  the  safe-conduct  was 
worded  so  as  to  excite  general  and  reasonable  suspicion  on 
the  part  of  those  to  whom  it  was  offered,  and  Vargas,  who 
was  no  friend  to  their  opinions,  comments  freely  upon  its 
deceptive  ambiguity.  In  the  fourteenth  session  (November 
25, 1551)  decrees  upon  penance  and  extreme  unction,  pre- 
pared in  the  congregations,  and  embodied  in  twelve  chapters 
upon  the  former  and  three  on  the  latter  topic,  followed 
severally  by  fifteen  and  four  canons,  were  promulgated. 
Some  disciplinary  enactments  affecting  the  clergy,  and 
corrective  of  minor  abuses,  were  enacted  at  the  same  time, 
the  most  important  provisions  being  the  abolition  of  the 
papal  dispensations  exempting  their  holders  from  the  juris- 
diction of  the  ordinary,  and  the  restriction  of  the  action  of 
titular  bishops.  But  the  reforming  party  in  the  council 
'  with  the  Inadequacy  of  the 


urea,  which  added  little  to  the  very  small  progress  msde  so 
far  in  the  revival  of  discipline.    Although  no  Protestant 


theologians  had  yet  presented  themselves  at  Trent,  repre- 
sentatives of  the  duke  of  Wfirtemberg  arrived  at  this  time, 
who  were  instructed  to  lay  the  Wfirtemberg  Confession  be- 
fore the  council,  and  to  say  that  Protestant  divines  who 
could  give  explanations  of  it  were  waiting  some  forty  miles 
from  Trent,  and  were  prepared  to  attend  the  council  so  soon 
as  a  safe-conduct  exactly  conformable  with  that  granted  to 
the  Bohemians  bv  the  council  of  Basel  was  issued,  and  on 
the  further  conditions  t  hat  the  discussions  actually  going 
on  should  be  suspended  and  all  the  matters  so  far  decided 
he  reopened,  that  the  pope  should  cease  to  preside  by  legates 
or  otherwise,  but  declare  his  own  submission  to  the  decrees 
of  the  council,  and  absolve  the  bishops  from  their  oath  of 
allegiance  to  himself  in  order  to  secure  their  liberty  of 
action.  The  envoys  refused  to  treat  with  the  legates  at  all, 
and  conducted  their  negotiations  through  the  imperial  em- 
bassadors. Crescenzio  was  very  angry,  and  refused  all  con- 
cession, even  going  so  far  as  to  abstract  the  conciliar  seal, 
lest  the  safe-conduct  might  be  granted ;  but  pressure  was 
put  upon  him  by  the  imperial  embassadors,  and  he  was 
forced  to  consent  to  the  admission  of  the  Protestant  envoys 
at  a  private  congregation  to  be  held  in  his  own  house, 
though  he  resisted  the  demand  for  introducing  them  to  a 
public  session.  And,  when  the  safe-conduct  was  recast,  it 
was  fonnd  to  differ  seriously  from  that  proposed  as  its 
model,  especially  by  failing  to  give  the  Protestants  the 
rights  of  session  and  suffrage,  of  observing  their  own  re- 
ligion in  their  houses,  and  of  being  guaranteed  against 
insults  to  their  creed.  To  the  remonstrances  made  in  con- 
sequence the  legate  returned  a  peremptory  reply,  refusing 
to  make  any  further  change,  ana  only  the  instances  of  the 
emperor,  then  at  Innsbruck,  but  three  days'  journey  from 
Trent,  induced  the  Protestant  envoys  to  remain  a  little 
longer,  to  find  if  any  better  terms  could  be  obtained.  Some 
more  Protestant  envoys  from  Strasburg  and  other  cities, 
and  from  Maurice  of  Saxony,  arrived  early  in  1552,  and 
were  admitted  to  a  congregation  held  on  January  24,  where 
they  renewed  the  demands  already  mentioned,  aud  required 
ees  of  Constance  and  Basel,  declaring  the 
subject  to  a  general  council,  should  be  re- 

the  fifteenth  HmvUTwrn  fcsM  lbs  next  day  (Janoary*25, 
1552),  wherein  the  council  was  prorogued,  and  a  safe-conduct 
more  in  accordance  with  the  Protestant  demands  was  drawn 
up  and  published.  It  is  remarkable,  however,  for  one  omis- 
sion, and  for  one  significant  clause.  The  omission  is  that 
of  toleration  for  the  private  exercise  of  their  religion ;  the 
insertion  is  a  proviso  pledging  the  council  not  to  avail  itself, 
"  for  this  one  occasion,"  of  any  laws  or  canons  whatever, 
"  especially  those  of  Constance  and  8iena,"  as  against  the 
Protestants.  The  reference  is  to  the  canon  of  Constance  by 
means  of  which  John  Huss  wss  tried  and  burnt,  declaring 
a  safe-conduct  no  protection  against  trial  for  heresy,  even 
If  the  accused  has  come  in  reliance  on  the  safe-conduct,  and 
would  not  have  come  without  it,  which  canon  was  reaffirmed 
at  the  council  of  Siena  in  1423.  While  the  negotiations 
by  these  proceedings  were  in  course,  war  broke 


also  that 
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oat  anew  In  Germany,  and  Maurice  of  Saxony  obtained 
considerable  1—1  over  the  emperor,  took  Augsburg,  and 
mi  marching  down  upon  Tyrol,  so  that  Charles  V.  fled  in 
haste  from  I  una  brack,  and  the  legate  convened  the  sixteenth 
session  (April  28,  1552)  of  the  council,  wherein  a  decree  was 
promulgated  suspending  it  for  two  years  in  consequence  of 
the  perils  of  war.  There  was  a  general  stampede  from  Trent  < 
at  once,  and  the  legate  Crescenaio,  then  very  ill,  had  just 
strength  to  reach  Verona,  where  he  died  three  days  after 
his  arrival. 

So  ended  what  is  styled  by  some  historian",  and 
correctly,  the  first  council  of  Trent,  for,  although  the 
usual  computation  recognizes  only  one  such  council, 
yet  an  interruption  of  ten  years,  a  widely  changea 
personality,  and  a  marked  alteration  in  tone  make  the 
resumed  synod  virtually  another  assembly,  and  one  by 
no  means  entitled  to  the  degree  of  respect  which  the 
ability  and  learning  of  many  members  of  that  first 
convoked  won  for  it.  When  the  council  dispersed, 
Julius  III.  at  once  in  consistory  repeated  the  policy 
of  Paul  III.,  and  nominated  a  committee  to  prepare  a 
scheme  of  reform,  but  it  never  took  action  of  any 
kind ;  and  at  the  close  of  the  two  years'  suspension  of 
the  council  the  question  was  put  in  consistory  as  to  the 
resumption  of  the  sessions,  and  decided,  with  the  pope's 
approval,  in  the  negative.  Julius  III.  died  on  March 
23,  1555,  and  was  succeeded  on  April  11,  1555,  by 
Cardinal  Maroello  Cervini,  one  of  the  former  legates 
at  the  council,  a  man  of  high  reputation  for  personal 
devoutness  and  freedom  from  that  sympathy  with 
abuses  which  marked  too  many  of  the  dignitaries  of 
the  time.  He  took  the  title  of  Marcellus  II.  and  his 
first  public  utterance  was  to  intimate  his  purpose  of 
reassembling  the  council,  and  of  carrying  out  a  plan 
of  thorough  reform  in  discipline,  particularly  directed 
to  abating  the  pomp  and  luxury  of  the  prelacy.  But 
he  was  in  feeble  health  when  elected,  and  the  fatigues 
of  his  new  position  brought  on  an  attack  of  apoplexy 
which  carried  him  off  three  weeks  after  his  accession. 
In  his  room  was  chosen,  on  May  23,  1555,  Cardinal 
Giovanni  Pietro  Caraffa,  who  took  the  title  ot  Paul  IV. 
He  was  known  to  profess  great  austerity  of  life,  to  have 
actually  founded  the  Theatinee.  an  ascetic  community, 
and  to  be  a  stem  and  implacable  advocate  for  several 
measures  of  repression  against  innovators  in  matters 
of  religion  or  impugners  of  papal  prerogative,  as  he 
quickly  showed  by  setting  up  the  Inquisition  in  Rome, 
and  taking  care  that  it  should  not  be  idle.  His  election 
consequently  caused  much  alarm,  and  was  especially 
displeasing  to  the  emperor ;  and  the  earlier  acts  of  his 
pontificate  seemed  to  justify  the  estimate  formed  of  his 
character  and  the  fears  of  those  who  apprehended 
that  he  would  proceed  to  reform  discipline  in  a  swifter 
and  more  drastic  fashion  than  had  hitherto  been  es- 
aayed.  For  in  fact  he  pledged  himself  to  this  effect  in 
the  first  bull  published  after  his  accession,  following  it 
up  with  a  show  of  activity  by  at  once  setting  some 
minor  reforms  on  foot 

During  these  three  years  important  events  had  taken 
place  in  Germany.  By  the  peace  of  Passau  in  1552, 
the  Protestants  of  the  Augsburg  Confession  were  se- 
cured from  all  molestation,  and  in  the  free  exercise  of 
their  religion  and  of  their  civil  rights,  and  this  was 
followed  up  by  a  decree  of  the  diet  of  Augsburg,  on 
September  25,  1555,  that,  failing  a  national  council 
to  settle  the  religious  disputes,  the  emperor,  the  king 
of  the  Romans,  and  the  other  Catholic  princes  should 
not  interfere  in  any  way  with  the  religious  liberties 
of  the  Lutherans  holding  to  the  Confession  of 
Augsburg,  provided  they  in  their  turn  would  exhibit 
equal  tolerance  towards  Catholics ;  that  no  penalty, 
save  the  loss  of  benefices,  should  be  imposed  on  any  I 
Catholic  ecclesiastics  joining  the  Lutheran  body ;  and ; 
that  such  benefices  as  the  Protestants  had  already  an- 
nexed for  the  support  of  their  schools  and  ministers 
should  remain  in  their  possession.  Paul  IV.  was  much 
incensed  at  these  proceedings,  and  used  all  efforts  to 

£rocure  their  repeal,  on  the  failure  of  which  he  openly 
roke  with  the  emperor,  formed  an  alliance  with  the 


French  king  against  him,  and  imprisoned  the  cardi- 
nals and  other  personages  of  the  imperial  party  on 
whom  he  could  lay  hands,  confiscating  the  property 
of  Buch  as  saved  themselves  by  flight.  He  continued 
for  a  time  in  the  measures  of  reform  with  which 
he  began  his  reign,  striking  against  jobbery,  plurali- 
ties, dispensations,  and  laxity  of  clerical  manners  ;  but 
all  this  short-lived  teal  was  speedily  neutralized  by  his 
nepotism,  surpassing  that  of  any  of  his  predecessors, 
and  throwing  the  government  of  the  States  of  the 
Church  into  the  hands  of  his  dissolute  nephews,  upon 
whom  he  rained  all  the  wealth,  honors,  and  authority 
in  his  power  to  bestow.  And,  as  was  to  be  expected, 
he  set  himself  steadily  to  oppose  every  one  of  the  class 
of  reforms  which  touched  doctrinal  questions,  just 
those  for  which  the  Protestants  were  urgent,  encour- 
aging only  such  as  promoted  the  unity  and  discipline 
of  the  Roman  Church  itself,  and  made  it  more  capable 
of  effective  resistance  to  the  Reformation.  He  was 
not  favorable  to  the  reassembling  of  the  council,  not 
merely  because  of  his  experience  of  its  languid  action, 
nor  even  his  dislike  of  the  struggles  of  the  non-Italian 
minority  to  assert  some  measure  of  independence 
against  the  coercive  tutelage  exerted  by  the  several 
papal  legates  from  the  very  first,  but  because  he  re- 
garded himself  as  the  sole  and  proper  person  to  cos 
sider  such  matters  at  all,  ana  a  bull  of  his  own 
promulgation  a  better  mode  of  procedure,  at  once  in 
fulness  of  authority  and  swiftness  of  formulation,  than 
any  conciliar  decree.  Consequently,  no  step  for  the 
resumption  of  the  council  was  taken  during  his  reign, 
which  ended  on  August  18,  1559.  After  a  longer  in- 
terregnum than  usual,  Giovanni  Angelo  de'  Medici 
(not  a  member  of  the  great  Florentine  house,  but  of 
humble  Milanese  extraction)  was  elected  on  December 
26,  1559,  as  Pius  IV.  Markedly  unlike  his  pre- 
decessor in  almost  every  personal  quality,  he  was  much 
his  superior  in  practical  shrewdness  and  tact,  and  had 
none  of  that  dislike  to  a  council  which  Paul  IV.  had 
shown.  So  great,  too,  had  been  the  strides  made  by 
the  Reformation  during  his  predecessor  s  reign  that 
he  might  well  think  Paul  IV.  's  policy  undesirable, 
and  he  had  this  special  motive  for  reversing  it,  that  a 
movement  was  going  on  in  France  for  the  convocation 
of  a  national  council  there  to  consider  the  whole  re- 
ligious situation,  which  might  very  conceivably  remit 
in  a  revolt  like  that  of  Lngland  from  the  Roman 
obedience.  Accordingly,  Pius  IV.  determined  on  the 
resumption  of  the  council  of  Trent,  and  issued  a  boll 
on  November  29,  1560,  convoking  it  anew. 

But  the  whole  face  of  Western  Christendom,  the 
whole  religious  situation,  had  materially  changed  since 
the  original  assemblage  of  the  synod  in  1545.  First, 
the  imposing  personality  of  Charles  V.  was  removed 
from  the  scenej  and  Ferdinand  I. ,  his  successor,  en- 
joyed neither  his  personal  ascendency  nor  his  political 
power,  and  could  not  be  accounted  as  a  possible  com- 
petitor with  the  pope  for  the  first  place  in  the  Catholic 
world,  nor  even  as  an  ally  with  means  for  crushing  the 
Reformation.  Next,  the  Reformation  itself  was  br 
this  time  an  accomplished  fact,  a  consummated  revolt 
from  mediaeval  Christianity.  It  had  taken  definite 
shape  in  various  countries  ;  it  had  its  own  theological 
systems  and  traditions ;  besides  that  a  whole  genera- 
tion had  now  grown  up  under  its  influence,  never 
having  had  any  personal  associations  with  Laun 
Christianity.  And,  on  the  other  hand,  the  very 
lengths  to  which  some  of  the  Reformers  had  gone  in 
their  revolt  generated  a  corresponding  reaction  in  the 
Roman  Church,  so  that  many  influential  persons  who 
had  been  in  favor,  of  moderate  reforms  and  of  explain- 
ing disputed  points  of  theology  were  convinced  that  do 
limits  could  be  logically  or  practically  set  to  concession* 
in  this  direction,  and  therefore  that  it  was  necessarr 
to  make  a  stand  against  any  concessions  at  all.  And, 
what  is  more,  one  noticeable  effect  of  the  wave  of  con- 
troversy which  had  swept  over  western  Europe  was  w 
accentuate  points  of  difference,  to  close  questions  pre- 
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viously  open,  to  make  the  current  beliefs  more 
and,  bo  to  speak,  legal  in  form,  to  diminish  seriously 
the  neutral  area  between  the  competing  religious  sys- 
tems, and  thus  to  bring  them  face  to  face  as  irrecon- 
cilable foes.  One  factor  more,  of  greater  importance 
at  the  time  than  any  other,  contributed  to  the  revolu- 
tion which  is  marked  by  the  second  council  of  Trent 
As  Spain  took  the  political  lead  in  the  earlier  half  of 
the  16th  century,  so  it  took  also  the  lead  in  theology. 
The  Spanish  divines  were  abler  and  more  learned  than 
all  save  the  very  foremost  in  any  other  country,  and 
their  influence  was  throughout  the  greatest  at  the 
council  of  Trent  on  purely  theological  issues.  Now. 
the  political  and  the  theological  genius  of  Spain  had 
both  just  found  their  highest  exponent  in  one  person 
and  the  organization  which  he  devised,  Ignatius 
Loyola  and  the  Company  of  the  Jesuits.  Two  of  his 
immediate  disciples  and  recruits,  Salmeron  and  Laynez, 
were  chosen  to  be  the  pope's  theologians  at  the  coun- 
cil of  Trent,  and  exercised  a  greater  influence  than  any 
other  divines  there  in  the  formulation  of  its  dogmatic 
decrees.  But  the  Jesuits  were  to  do  more  than  this. 
The  militant  spirit  of  their  founder  had  nothing  in 
common  with  the  alarm  and  vacillation  which  haa  for 
the  most  part  marked  the  action  of  the  Roman  Church 
in  dealing  with  the  Lutheran  and  Calvinist  revolt ; 
and.  instead  of  being  content  with  devising  schemes 
for  standing  on  the  defensive,  and  saving  the  remnant 
yet  left  to  the  Roman  obedience,  he  conceived  the 
bolder  and  safer  plan  of  vigorous  aggression,  to  recon- 
quer all  that  had  been  lost,  and  to  add  fresh  acquisi- 
tions thereto.  The  Counter-Reformation  which  he 
initiated  was  in  full  operation  when  the  second  council 
of  Trent  assembled,  and  it  was  by  this  spirit  that  it 
was  guided  in  ita  deliberations  and  decrees.  The  very 
thought  of  compromise  was  abandoned  in  fact,  if  not 
in  open  expression,  and  the  only  reforms  thence- 
forward taken  into  consideration  were  such  as  would 
remove  causes  of  weakness  and  scandal  in  the  Latin 
Church,  enabling  it,  without  sacrificing  one  of  its 
claims,  to  overcome  by  superior  mass  and  discipline, 
hy  closer  unity  and  more  organized  enthusiasm,  the 
heterogeneous,  disordered,  and  already  dissociated 
forces  of  Protestantism.  The  most  obvious  effect  of 
these  principles  upon  the  second  council  of  Trent  was 
that  the  diminution,  the  all  but  disappearance,  of 
variety  of  opinion  amongst  ita  members,  and  the 
resolution  to  crush  Protestantism  rather  than  to  parley 
with  it  in  any  scheme  of  mutual  concession  or  accom- 
modation, tended  to  shorten  the  preliminary  discussions 
in  a  marked  degree,  so  that  little  is  to  be  noted  of  the 
long  and  animated  debates  of  the  earlier  period,  and 
the  hut  few  sessions  exhibit  even  tokens  of  actual 
hurry  to  end  the  matter  anyhow. 

There  was  no  intention  on  the  pope's  part  to  pro- 
claim the  Counter-Reformation  as  the  policy  of  the 
council,  even  if  it  may  be  safely  assumed  that  he  could 
predict  its  action,  and  he  sent  nuncios  to  the  Protestant 
sovereigns  as  well  as  to  the  Catholics  to  signify  the 
approaching  resumption  of  ita  sittings.  Francis  II. 
of  France  had  died  between  the  promulgation  of  the 
bull  and  its  notification  in  France,  but  the  young  king 
Charles  EL,  by  the  advice  of  the  parlement  of  Paris, 
directed  all  the  bishops  of  the  kingdom  to  be  in 
readiness  for  journeying  to  Trent  Three  nuncios 
were  despatched  to  Germany,  but  the  princes  as- 
sembled in  diet  at  Naumburg  received  them  un- 
favorably, asserting  anew  their  determination  to 
recognize  no  council  which  did  not  avow  Scrip- 
ture as  its  standard  of  appeal  and  give  right  of 
free  discussion  to  Protestants,  denying  the  right  of  any 
one  save  the  emperor  to  convene  a  general  council  at 
all,  and  inveighing  strongly  against  the  papacy.  The 
king  of  Denmark  declined  to  admit  the  nuncio  on 
My  terms,  declaring  that  neither  he  nor  his  father  had 
ever  had  any  dealings  with  the  pope;  and  Martin- 
enghi,  the  nuncio  commissioned  to  Elizabeth  of  Eng- 
land, was  stopped  by  a  messenger  while  still  on  the 


Continental  side  of  the  Channel,  and  informed  that  he 
would  not  be  permitted  to  land  on  the  English  coast 
The  free  cities  of  the  empire  also  refused  the  summons, 
as  did  five  of  the  Swiss  cantons ;  and  even  a  large 
number  of  Roman  Catholic  prelates,  while  professing 
unqualified  obedience  to  the  pope's  commands,  showed 
much  unwillingness  to  act  upon  them,  and  pleaded 
age,  illness,  or  diocesan  business  as  excuses  for  ab- 
senting themselves  from  the  council.  In  this  unprom- 
ising posture  of  affairs  the  preparations  for  the  council 
were  pressed  on,  and  Cardinals  Ercole  Gonzaga,  bishop 
of  Mantua,  Seripando,  Hosius,  Simoneta,  and  (later  on) 
Altemps,  the  pope's  nephew,  were  named  as  legates, 
being  directed  to  open  the  session  of  the  council  upon 
Easter  Day,  April  6,  1561.  But  they  did  not  even 
arrive  in  Trent  until  April  16,  and  found  no  more  than 
nine  bishops  awaiting  them.  Several  causes  conduced 
to  this  disappointment:  the  king  of  Spain  had  not 

{et  accepted  the  bull  convoking  the  council ;  the 
French  bishops  were  more  than  fully  occupied  with 
the  rapid  advances  of  the  Reformation  in  their  midst ; 
and  the  Germans  had  no  great  inclination  for  the  repe- 
tition of  their  experience  ten  years  before.  It  was 
thus  necessary  to  postpone  the  assemblage  till  Janu- 
ary 1  and  then  to  January  18,  1562.  That  there  might 
be  :i  sufficient  number  of  Italian  bishops  present  to 
outvote  any  possible  combination  of  othere,  the  pope 
collected  a  large  number  of  prelates,  appointed  them 
salaries  for  maintenance,  ana  sent  them  off  to  Trent 
Two  questions  of  the  highest  practical  importance  came 
up  for  discussion  in  the  preliminary  congregation, 
wherein  ninety-two  bishops  were  present:  (1)  Was 
the  council  to  be  styled  a  continuation  "  of  the  pre- 
vious one,  or  to  be  reckoned  as  a  new  synod?  (2) 
Should  the  unprecedented  clause  in  the  papal  decree 
for  opening  the  council  (but  not  found  in  the  bull  of 
convocation),  "  proponentibus  legatis  ac  praesidenti- 
bua,"  be  accepted  and  acted  on,  or  rescinded?  To 
declare  the  council  a  "  continuation  "  of  ita  precursor 
was  to  accept  and  ratify  all  which  had  been  done 
therein  ;  to  treat  it  as  a  new  one  was  to  make  every 
decree  of  the  earlier  sessions  merely  provisional  and 
alterable.  To  adopt  the  novel  clause  embodied  in  the 
papal  decree  was  to  gag  the  council  from  the  outset 
and  deprive  it  of  freedom  by  concentrating  the  initia- 
tive in  the  hands  of  the  legates;  and  Guerrero,  arch- 
bishop of  Granada,  pressed  this  objection  with  much 
urgency.  On  the  other  hand,  this  same  prelate,  acting 
on  the  orders  of  Philip  II.,  demanded  that  the  council 
should  be  plainly  declared  a  continuation  of  ita  pre- 
cursor, for  Philip  had  already  introduced  some  of  the 
regulations  of  that  synod  into  his  dominions,  and  would 
lose  credit  if  they  were  rescinded,  or  even  treated  as 
lacking  full  sanction.  Contrariwise,  the  bishops  of 
other  nations  present  held  that  there  was  no  prospect 
of  inducing  the  Germans,  English,  and  other  partly 
alienated  nationalities  to  send  representatives,  unless 
the  proceedings  so  far  should  be  regarded  as  capable 
of  reconsideration  and  alteration  at  the  hands  or  the 
actual  assembly.  The  authorities  at  Rome  were  not 
unprepared  for  some  difficulty  on  this  head,  and  had 
endeavored  to  evade  it  by  using  the  indeterminate 
word  "celebrated,"  which  might  be  taken  either  way, 
and  the  Spanish  remonstrants  were  privately  told  that 
it  was  understood  that  business  should  be  taken  up 
just  where  it  had  left  off  under  Julius  III.,  thus 
making  the  synod  a  continuation  of  the  former  one, 
but  that  any  express  statement  to  that  effect  had  been 
carefully  avoided,  lest  the  Protestants  should  take 
offence,  and  thus  one  aim  of  the  council  might  be  de- 
feated. The  Spaniards  were  partly  contented  with  this 
reply,  but  urged  that  nothing  which  could  be  inter- 
preted as  the  convocation  of  a  new  council  should  be 
suffered  to  appear  in  the  wording  of  the  decree  about 
to  be  publicly  read,  which  was  conceded. 

The  seventeenth  session  was  held  (January  18,  1562)  in 
the  presence  of  the  lejrates, — 106  bishops,  4  abbots,  4  generals 
of  orders,  and  the  duke  of  Mantua,  nephew  of  the  chief 
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Four  Spanish  bishops  lodged  a  pro- 
test agai  list  the  proposing  clause— two  of  theni  unreservedly, 


legate,  being 

two  in  a  more  qualified  manner — and  they  particularly  ob- 
jected to  the  novelty  of  the  ulau.se.  and  to  the  manner  in 
which  it  had  been  sprung  upon  the  council,  the  archbishop 
of  Granada  and  the  bishop  of  Orense  pointing  out  that  it 
waa  not  in  the  original  boll,  with  which  the  subsequent 
decree  onght  to  be  in  complete  agreement,  and  the  former 
adding  that  it  waa  not  even  in  the  copy  of  the  decree  shown 
to  him.  But  the  Italian  majority  was  too  strong,  and  the 
pro  teat  was  overruled, — the  prorogation  of  the  council  to 
February  26,  1563,  being  the  only  further  business  trans- 
acted. But  a  very  important  question  was  laid  before  the 
congregations  which  followed  this  session,  that  of  providing 
tome  remedy  for  the  injury  done  to  the  Roman  Catholic 
Church  by  the  circulation  of  more  or  less  hostile  books,  a 
difficulty  made  incomparably  greater  from  the  iniddleof  the 
16th  century  onwards  than  at  any  previous  time  iu  history, 
by  reason  of  the  invention  of  printing.  The  council  of 
Late  ran  in  1515  had  made  a  license  from  the  ecclesiastical 
authorities  requisite  before  any  book  could  be  printed,  un- 
der pain  of  excommunication,  but  this  penalty  did  not  affect 
Protestant  printers,  and  the  Issue  of  a  catalogue  of  books 
forbidden  to  Catholics  became  a  necessary  addition.  Such 
a  catalogue  was  issued  by  Paul  IV.  in  1558,  but  some  ma- 
chinery for  supplementing  it  as  fresh  books  poured  from 
the  press  could  alone  meet  the  permanent  danger.  Another 
matter  debated  in  these  congregations  was  the  invitation 
of  Protestants  to  attend,  and  in  what  character.  In  the 
eighteenth  session  I  February  26, 1562)  two  decrees  on  these 
subjects  were  promulgated, — one  appointing  a  committee  to 
report  to  the  council  on  the  whole  question  of  heretical 
books;  the  other  publishing  s  safe-conduct  to 
Protestants,  extended  by  a  rider  to  those  of 
The  congregations  held  after  this  session  were  busied  chiefly 
with  the  questions  of  residence  and  the  abuse  of  indul- 
gences, besides  several  less  important  details  of  reform.  A 
warm  debate  arose  as  to  the  nature  of  the  obligation  to  re- 
side,—the  Spaniards  holding  it  to  be  of  divine  right,  the  Ital- 
ians to  be  of  no  more  than  ecclesiastical  precept.  So  power- 
ful a  body  in  the  council  took  the  Spanish  view  that  the 
legates  were  alarmed,  especially  as  ominous  speeches  were 
made  to  the  effect  that  the  Roman  curia  must  be  reformed 
on  the  basis  of  the  report  of  cardinals  to  Paul  III.  before 
anything  of  moment  could  be  done  in  the  way  of  real  im- 
provement. Accordingly,  they  sent  a  messenger  to  the 
pope,  bringing  with  him  aschedule  of  the  proposed  reforms, 
and  asking  for  advice  in  the  crisis.  The  pope  desired  them 
to  counteract  the  opposition  bishops,  to  postpone  the  ques- 
tion of  residence,  if  they  could  not  suppress  it  altogether, 
and  despatched  Viscontl,  bishop  of  Ventimiglia,  as  extra 
nuncio  to  the  council,  to  report  accurately  to  him  everything 
said  or  done  there,  and  with  him  sent  also  all  the  bishops 
who  could  be  collected  at  Rome  to  swell  the  Italian  vote, 
and  thus  defeat  the  opposition  indirectly.  There  was  much 
debate  also  on  the  scope  of  the  safe-conduct,  as  the  Spaniards 
were  anxious  that  it  should  not  protect  those  against  whom 
the  Inquisition  had  taken  action,  while  others  desired  to 
see  its  terms  enlarged  sufficiently  to  meet  the  requirements 
of  the  Protestants,  who  objected  to  its  auspicious  silence  on 
several  weighty  particulars.  As  the  French  ambassadors 
were  expected,  nothing  was  done  in  the  nineteenth  session 
(May  14,  156*2;'  save  to  prorogue  the  council.  On  May  26, 
1562,  Do  Lanssac  (who  had  been  lately  French  envoy  at 
Rome),  Du  Ferrier,  and  Do  Pibrac,  envoys  from  Charles 
IX,  were  admitted  to  audience,  and  demanded,  amongst 
other  matters,  that  the  council  should  be  formally  declared 
a  new  one,  wherein  the  imperial  ambassadors  supported 
them,  while  Philip  II.  of  Spain,  contrariwise,  insisted  that 
it  should  be  declared  a  continuation  of  the  former  synod. 

to  satisfy  both  parties,  and  received  con- 
Rome,  at  first 


I  could  be  arrived  at  that  the  tweutieth  session  *Juu<e 
4, 1562)  waa  held  merely  to  prorogue  the  council.  The  ques- 
tion of  communion  in  both  kinds  was  the  next  to  come  up 
for  consideration.  It  was  such  a  capital  one,  if  any  hope 
of  winning  back  the  Protestants  was  to  be  entertained,  that 
the  imperial  and  French  ambassadors  had  special  injunc- 
tions to  forward  by  all  means  in  their  power  an  affirmstive 
decision.  The  Frenchmen  saw  little  prospect  of  carrying 
this  matter  in  the  temper  of  the  Italian  majority,  and  were 
for  opposing  the  discussion  which  the  legates  hsd  announced, 
but  the  imperial  ambassadors  were  more  hopeful,  and  per- 
suaded them  to  give  way.  While  the  question  was  being 
debated  in  the  congregations,  the  Venetian  and  Bavarian 
ambassadors  arrived,  the  latter  armed  with  a  formidable 
schedule  of  complaints  against  prevalent  abuses,  and  of  de- 
i  for  correspondingly  drastic  reforms,  beginning  with 


the  pope  and  the  curia,  and  making  havoc  amongst  cardinals, 
dispensations,  exemptions,  pluralities,  office-books, 
sively  Latin  services,  and  other  like  matters,  thusthr 
Ing  all  manner  of  vested  interests  and  long-rooted  i 
The  legates  put  them  off,  alleging  the  pressure  of  other  busi- 
ness, notably  the  question  of  communion  in  both  kinds, 
which  was,  in  fact,  being  discussed  and  decided  in  accordance 
with  the  views  of  the  Italians  and  Spaniards,  and  against 
those  of  the  French  and  Germans.  In  the  twenty-first 
session  (July  16,  1562)  s  decree  couched  in  four  dogmatic 
chapters  and  four  canons  was  promulgated  upon  it.  to  the 
following  purport:  laymen,  and  priests  other  than  the 
actual  celebrant,  are  not  bound  by  divine  right  to  commu- 
nicate in  both  kinds;  the  church  has  full  power  to  make 
what  changes  it  pleases  in  the  mode  of  administering  sacra- 
ments; the  whole  sacrament  of  the  Eucharist  is  received 
entire  under  either  kind  singly ;  aud  little  children  are  not 
bound  to  communicate.  The  canons  pronounce  anathemas 
against  malutainera  of  the  contrary  propositions.  At  the 
same  time  a  decree  upon  reformation  was  enacted,  most  of 
the  clauses  dealing  with  the  duties  of  bishops  in  the  mat- 
ters of  ordination,  patronage,  division,  and  union  of  bene- 
fices, discipline  of  ineffective  parish  priests,  and  visitation 
of  monasteries,  but  a  more  permanent  interest  attaches  to 
the  ninth  and  concluding  chapter  of  the  decree,  whereby 
the  name  and  office  of  the  "  questors  of  alms,"  that  is  to 
say,  the  vendors  of  indulgences,  are  abolished  on  the  ground 
of  the  impossibility  of  otherwise  putting  a  stop  to  the 
abuses  snd  depravity  of  their  proceedings.  All  privileges 
and  customs  to  the  contrary,  even  if  of  time  immemorial, 
are  rescinded;  the  publication  of  indulgences  is  confined 


thenceforth  to  the  ordinaries  of  each  place,  assisted  by  two 
rcctedto  collet  the  akiis  ud  citable  "donations™  the 


but  forbidden  to  receive  auy 
»r  so  doing.  This  decree  is  a  virtual 
the  justice  of  the  agitation  against  Tetzel  and  his  I 
which  served  as  the  signal  for  beginning  the  great  religion* 
strife  of  the  16th  century ;  and  it  is  noticeable  that  it  was 
the  pope's  own  voice  against  the  system  which  decided  U>« 
action  of  the  council,  wherein  a  powerful  minority  was 
found  to  defend  it.  Several  weighty  matters  then  came 
before  the  congregations,  that  of  residence  again  beinc. 
pressed  by  the  Spaniards,  while  the  imperial  and  Bavarian 
ambassadors  renewed  their  requisition  for  permissive  com- 
munion in  both  kinds  (for  the  decree  on  that  subject  had 
gone  no  further  than  to  declare  it  unnecessary,  snd  had 
not  explicitly  forbidden  it),  and  the  French  ambassador 
not  only  supported  them  in  their  demand,  but  added  on  his 
own  part  that  in  France  they  desired  vernacular  services, 
the  abolition  of  image-worship,  and  permission  for  the 
clergy  to  marry.  The  nuncio  Visconti  wrote  to  the  pope 
in  great  alarm,  expressing  apprehensions  st  the  very  free 
language  employed  by  the  fathers  of  the  council  on  these 
matters,  the  probability  of  their  conceding  the  emperor's 
demands,  and  of  similar  ones  being  advanced  thereupuu, 
all  making  in  the  same  direction.  An  Intrigue  to  compel 
the  resignation  of  Cardinal  Goncaga,  who  was  not  thought 
sufficiently  opposed  to  these  measures,  and  who  was  far  less 
peremptory  in  his  presidency  of  the  council  and  use  of  the 
closure  than  Crescenxio  had  been,  was  set  on  foot,  snd  de- 
feated only  by  the  strong  representations  made  at  Borne  by 
the  archbishop  of  Lanciano,  who  said  that  there  was  already 
so  much  division  in  the  council  that  it  could  but  just  hold 
together,  and  would  almost  certainly  be  broken  up  by  sny 
step  of  the  kind.  The  next  subject  which  was  brought  on 
for  consideration  was  the  sacrifice  of  the 
debates  thereon  were  very 
able  variety  of  opinion  amongst  the 


than  five  clearly  distinct  views  of  the  tenet, 
mere  verbal  or  minor  differences,  being  adduced 
for.  As  sixty  French  bishops,  to  be  accompanied  by  twelve 
theologians,  and  headed  by  Charles  de  Guise,  cardinal  of 

to  repair  to  Trent,  the  French 


the  legates  to  postpone  the  next  session 
till  their  arrival,  as  De  1'Iale,  ambassador  st  Rome,  did 
the  pope;  but  each  replied  evasively,  referring  the  appli- 
cant to  the  other.  The  question  of  communion  in  both 
kinds  was  also  very  warmly  discussed,  and  the  council  was 
warned  that  a  negative  decision  would  lead  to  the  secession 
of  multitudes  who  had  not  yet  broken  with  the  Roman 
Church ;  but  the  Jesuit  Leynes,  who  was  the  chief  advo- 
cate for  refusal,  replied  that  to  diminish  the  church  wo* Id 
not  destroy  it,  and  that  anything  was  better  than  conces- 
sion in  the  matter.  The  numbers  in  the  division  taken  on 
the  question  were  as  follows :  29  were  in  favor  of  granting 
communion  in  both  kinds;  31  agreed  thereto,  but  desired 
the  execution  of  the  decree  to  be  left  to  the  pope's  discre- 
tion ;  38  were  for  total  refusal ;  24  strove  to  evade  respon- 
sibility by  referring  the  matter  to  the  pope  entirely;  1* 
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•  willing  to  make  the  concession  to  the  Bohemians  and 
,  but  would  refuse  it  to  all  others ;  14  asked  for 
»  postponement ;  and  11  remained  neutral,  declining  to  vote 
any  way— being  a  total  of  106  suffrages,  so  split  up  as  to 
nuke  it  Impracticable  to  frame  a  decree.  In  this  difficulty, 


unity  of  persuading  the  council 
pope's  decision,  thereby  at  once 
■action,  and  indirectly  ruling 
"'ve  superiority  of  pope  and 
lally  reversing 
had  long  been 
Id  point  of  f\ict 

the  pope  had  written  some  time  before  to  the  legates! 
ding  them  to  yield  to  the  emperor's  demand  of 


the 

to  refer  the 
checkmating  the 
the  vexed  point  of  the 
in  favor  of 

(Of 


the  chalice  for  the  laity,  but  they  had  replied  that  it  would 
be  impolitic  to  make  it  a  conciliar  act,  and  that  it  would 
be  more  expedient  to  frame  a  mere  general  declaration  that 
it  might  be  proper  to  make  the  concession  in  certain  cases, 
bat  that  the  pope  should  be  the  sole  judge  of  them.  In  the 
tweoty-eecond  session  (September  17, 1562)  the  decree  on 
the  aecrince  of  the  Mass  was  promulgated  In  nine  chapters 
and  ss  msny  canons,  directed  for  the  most  part  against  cur- 
rent Protestant  objections  to  the  doctrine  and  ceremonial 
of  the  Missal.   Rules  to  secure  greater  order  and  reverence 
in  the  celebration  of  Mass,  and  for  the  suppression  of  sun- 
dry superstitious  observances  connected  therewith,  were 
al»o  enacted, — besides  some  minor  reforms  of  little  note, 
sod  s  decree  referring  to  the  pope  the  whole  question  of 
the  concession  of  the  chalice.   The  meagreness  and  insig- 
nificance of  the  reforms  enacted  thus  far  caused  much  dis- 
pleasure in  France,  and  the  king  directed  his  ambassador 
to  press  once  more  for  delay  till  the  arrival  of  the  French, 
German,  and  Polish  bishops  who  were  expected  at  Trent,  as 
the  emperor  also  instructed  his  envoy.   But  the  pope  was 
boar  in  recruiting  the  Italian  majority,  and  was  unfavor- 
able to  this  request,  lest  the  Italians  should  be  outvoted  by 
the  new-comers ;  yet  so  contentious  were  the  debates  on  the 
sarrament  of  orders,  and  on  the  nature  and  extent  of  the 
rights  of  bishops — notably  whether  they  were  inherently 
above  priesta,  and  whether  they  were  necessarily  subject  to 
tbe  pope,  deriving  their  jurisdiction  and  other  powers 
solely  through  delegation  from  him,  or  if  they  were  not  of 
Divine  institution,  and  his  colleagues  rather  than  his  dep- 
uties (which  latter  thesis  was  steadily  maintained  by  the 
Spaniards) — that  it  proved  impossible  to  frame  the  decrees 
and  hold  the  session  before  the  arrival  of  the  cardinal  of 
Lorraine,  who  reached  Trent  on  November  13, 1562,  accom- 
panied by  fourteen  bishops,  three  abbots,  and  eighteen 
theologians.    The  discussions,  further  complicated  with 
tbe  question  of  residence,  were  renewed  hereupon,  and  long 
before  any  signs  of  agreement  were  visible  the  French 
ambassadors  laid  before  the  legates  a  schedule  of  reform  in 
thirty-four  articles,  requiring,  not  only  the  removal  of 
various  abuses  in  patronage,  and  the  punishment  of  negli- 
/'•nee  on  the  part  of  the  parochial  and  monastic  clergy,  but 
also  that  vernacular  services  should  be  permitted,  and 
communion  in  both  kinds  enjoined,  while  all  abuses  and 
superstitions  connected  with  image-worship,  indulgences, 
pilgrimages,  and  relics  should  be  summarily  abolished. 
Lorraine,  on  being  asked  how  far  he  agreed  with  these 
demands,  said  that  he  disapproved  of  some  of  them,  but 
that  if  he  had  not  consented  to  take  charge  of  them  in 
their  actual  form,  they  would  have  been  made  still  more 
drastic    No  definite  action  was  taken  upon  them  either  at 
Trent  or  at  Borne,  and  the  proceedings  dragged  on  ineffec- 
tively for  some  months  longer.  On  March  2,  1563,  Cardinal 
'■onzaga,  first  legate,  died,  and  was  speedily  followed  by 
<*rdinal   Seripando.   The  Imperial  and  French  ambassa- 
dors endeavored  to  get  the  cardinal  of  Lorraine  named  as 
first  legate  and  president,  but  be  was  not  acceptable  at 
Kome,  and  the  post  was  given  to  Cardinal  Morono,  with 
whom  Cardinal  Navagero  was  associated,  to  fill  the  place 
of  Seripando.   All  these  events  delayed  the  twenty-third 
«««*ion  until  July  15, 1563,  nearly  ten  months  later  than  the 
preceding  one   A  decree  on  the  sacrament  of  orders,  in 
fonr  chapters  and  eight  canons,  laid  down  that  there  is  a 
sacrificial  priesthood  of  the  New  Testament,  instituted  by 
Christ;  that  there  have  been  seven  orders  in  the  Christian 
ministry  from  the  earliest  times;  that  holy  order  is  a 
sacrament;  that  orders  are  indelible;  that  bishops  are 
superior  to  priests;  that  a  call  from  the  laity,  or  from  any 
secular  authority,  la  unnecessary  as  a  title  to  ordination, 
and  that  a  merely  lay  call  is  invalid,  while  bishops  ap- 
pointed solely  by  the  pope,  without  the  intervention  of  any 
other  persons,  are  validly  created.   A  decree  of  eighteen 
chapters  on  reformation,  enacting,  amongst  much  else, 
penalties  for  non-residence  on  the  part  of  beneficiaries,  and 
providing  for  the  erection  of  those  theological  seminaries 
which  have  ever  since  been  tbe  nurseries  of  the 

in  this  session.  The 


Rations  which  followed  it  were  occupied  chiefly  with  the 
question  of  matrimony,  which  had  been  mooted  earlier,  but 
with  no  definite  result,  and  with  framing  a  scheme  to  re- 


all 


civil  power  upon  the  church 
of  which  proposed  to  exempt 
civil  jurisdiction  In  all  cases  what- 
and  from  the  payment  of  taxes,  with  penalty  of 
upon  such  civil  authorities  as  contra- 
vened this  ruling.  This  was  never  pushed  to  the  stage  of 
promulgation,  but  it  was  successful  as  a  manifestation 
against  the  reforming  party  In  the  council,  and  actually 
drove  the  French  ambassadors  away,  since  they  judged 
their  further  presence  useless  in  such  a  temper  of  the 
Yet  it  was  itself  by  no  means  agreed  or  harmo- 


that  with  much  acrimony,  but  with  no  practical 
In  the  twenty-fourth  session  (November  11, 1563)  a  < 
on  matrimony,  couched  in  ten  chapters  and  eleven  canons, 
was  promulgated,  the  most  noticeable  points  of  which  are 
tbe  assertion  that  the  church  can  constitute  other  impedi- 
ments to  matrimony  besides  the  forbidden  degrees  of  the 
Levitical  code,  and  can  dispense  with  such  impediments; 
that  clerks  in  holy  orders  and  regulars  vowed  to  celibacy 
cannot  contract  valid  marriage  ;  and  that  celibacy  is  supe- 
rior to  matrimony.  The  simultaneous  decree  on  reforma- 
tion lays  down  rules  for  the  creation  of  bishops  and  car- 
dinals, so  as  to  avoid  unfit  promotions ;  directs  that  diocesan 
synods  shall  be  held  yearly,  and  provincial  synods  trien- 
nial I  y  ;  lays  down  rules  for  episcopal  visitations,  and  for  the 
qualifications  to  be  exacted  of  persons  promoted  to  cathed  ral 
dignities  and  canonries;  appoints  the  provincial  synod  the 
judge  of  minor  causes  against  bishops,  referring  graver 
causes  to  the  pope's  decision  ;  and  enacts  various  other 
technical  regulations.  By  this  time  all  concerned  were 
thoroughly  weary  of  the  council,  and  the  remaining  matters 
for  discussion  were  hurriedly  discussed,  resulting,  in  the 
twenty-fifth  and  hut  session  (December  3  and  4,  1563),  in  a 
decree,  very  cautiously  worded,  upon  purgatory,  the  cul^us 
of  saints,  and  that  of  relics  and  images.  In  this  same 
session  was  also  enacted  a  decree  in  twenty -two  chapters, 
regulating  several  matters  affecting  the  discipline  of  con- 
vents of  monks  and  nuns;  and  another  decree  on  reforma- 
tion, in  twenty-one  chapters,  tbe  most  important  of  which 
enjoin  all  cardinals  and  bishops  to  keep  modest  households, 
and  not  to  enrich  their  kindred  with  church  property ;  that 
all  prelates  shall  receive  and  publish  tbe  decrees  of  the 
council;  that  duelling  shall  be  prohibited  under  severe 
penalties:  and  that  the  authority  of  the  Holy  See  both  is, 
and  is  to  be  understood  to  be,  untouched  by  any  decrees  of 
the  council  touching  the  reform  of  morals  and  discipline. 
On  the  last  day  of  tbe  session  was  passed  a  somewhat  in- 
definite decree  upon  indulgences,  forbidding  all  evil  gains 
connected  therewith,  and  directing  that,  wherever  abuses 
or  superstitions  are  prevalent  concerning  them,  the  bishops 
shall  collect  the  facta,  lay  them  before  the  provincial  synod, 
and  after  discussion  there  refer  them  to  the  pope  for  ulti- 
mate decision.  The  distinction  of  meats,  and  the  due  ob- 
servance of  festivals  and  fasts,  were  also  enjoined;  and  a 
formal  statement  was  made  that  the  committees  which  had 
I  been  engaged  upon  the  index  of  prohibited  books,  on  the 
draft  of  a  catechism,  and  on  tbe  revision  of  the  Missal  and 
Breviary,  thinking  that  the  synod  could  not  deal  with  them 
conveniently,  had  determined  to  lay  their  reports  before 
the  pope  to  ratify  and  publish  at  his  pleasure.  Formal 
acclamations,  and  an  anathema  against  all  heretics,  closed 


the  session ;  and  the  legates,  after  forbidding  any  bishop, 
under  pain  of  excommunication,  to  leave  Trent  till  he  had 
either  signed  his  assent  to  the  decrees,  or  left  documentary 
proof  of  such  assent,  gave  the  blessing  and  dissolved  the 
assembly. 

Two  hundred  and  fifty-five  signatures  were  attached 
to  the  decrees,  and  also  those  of  the  ambassadors  still 
remaining  at  Trent.  The  bull  of  confirmation  was 
issued  at  Rome  on  January  26,  1564,  and  followed  by 
another  fixing  May  1,  1564,  as  the  date  from  which 
the  decrees  should  be  held  binding.  The  bull  of  con- 
firmation forbade  all  persons  whatsoever,  whether 
ecclesiastice  or  laymen,  to  gloss  or  interpret  the  de- 
crees upon  any  pretext  whatever,  without  papal 
authority  for  the  purpose.  The  republic  of  Venice 
was  the  first  power  to  signify  its  reception  of  the 
decrees,  followed  speedily  by  the  other  Italian  states 
(except  Naples)  and  by  Portugal ;  but  the  king  of 
I  Spain,  though  receiving  the  decrees,  issued  them  at 
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first  in  his  own  name,  and  not  in  that  of  the  pope  ; 
the  emperor  and  the  king  of  Bohemia  demanded  the 
lay  use  of  the  chalice  and  the  marriage  of  priests  as 
the  terms  on  which  they  would  accept  the  council,  and 
obtained  a  nartial  concession  of  the  former  demand, 
but  were  refused  the  latter ;  and  in  France,  while  the 
dogmatic  decrees  were  accepted,  the  disciplinary  ones 
were  not,  and  have  never,  in  spite  of  efforts  many 
times  renewed,  made  part  of  French  ecclesiastical  law. 
The  provision  referring  the  explanation  of  the  council 
to  the  pope  was  given  shane  by  Sixtus  V.,  who  erected 
in  1588  a  Congregation  of  the  Council  of  Trent  to  sit 
permanently  at  Rome,  where  it  has  ever  since  con- 
tinued to  be  included  amongst  those  standing  com- 
mittees which  divide  among  them  the  administration 
of  the  pontifical  government 

Two  questions  remain  to  be  considered  in  relation  to 
this  great  synod  :  how  far  was  it  free,  and  representa- 
tive of  the  mind  of  Latin  Christianity  at  that  time  ? 
and  what  have  been  its  effects  upon  dogma  and  disci- 
pline ?  Ample  materials  exist  for  answering  the  first 
question,  in  the  form  of  contemporary  letters,  either 
separately  published,  as  those  01  Vargas,  or  included 
in  the  great  collection  of  documents  made  by  Le  Plat, 
and  in  the  official  acts  of  the  council  itself,  drawn  up 
by  the  secretaries  Paleotto  and  MassarellL  From  these 
it  is  perfectly  clear  that  the  council  was  never  free  for 
a  moment,  but  was  hampered  and  fettered,  not  merely 
by  the  permanent  fact  of  a  large  Italian  majority,  sub- 
sidised by  the  pope,1  but  by  the  method  of  procedure 
in  the  congregations,  since  by  a  skilful  distribution  of 
the  members  into  groups  or  classes,  so  as  to  prevent 
combined  action,  and  by  careful  packing  of  the  sub- 
committees to  which  the  preparation  of  business  for 
debate  was  entrusted,  little  could  be  done  save  when 
and  how  the  majority  pleased:  and,  above  all,  the 
vigilant  supervision  exercised  by  the  legates,  their 
constant  reference  to  Rome  of  every  point  of  any  im- 
portance before  they  would  permit  it  to  come  on  for 
regular  discussion  (so  that  Lanssac,  one  of  the  French 
envoys,  somewhat  profanely  said  that  the  Holy  Spirit 
was  brought  to  the  council  in  a  carpet-bag  from  Rome), 
and  their  uncompromising  use  of  their  presidential 
authority  to  interrupt  or  silence  unacceptable  speakers 
(as  frequently  appears  in  the  Acts)  effectually  bound 
the  council  hand  and  foot ;  and  thus  its  decisions,  as  a 
whole,  represent  little  more  than  the  Italian  and,  to 
some  extent,  Spanish  opinions  of  the  time,  and  not 
those  of  German,  French,  or  Hungarian  Catholics.  The 
demeanor  of  the  legates  differed  much,  and  there  is  a 
wide  interval  between  the  open  browbeating  employed 
by  Crescenzio  and  the  high-bred  dignity  of  Gonzaga 
or  the  diplomatic  subtlety  of  Morone ;  but  the  policy 
was  alike  in  all  cases,  and  its  results  the  same.  As  to 
the  dogmatic  effect  of  the  council,  it  went  much  fur- 
ther than  merely  restating  the  current  Catholic  theoWy 
of  the  pre-Reformation  era}  for  it  marks  a  new  de- 
parture, closing  many  questions  previously  left  open 
(nothing  is  more  noteworthy  in  the  debates  than  the 
manner  in  which  several  divines  of  unquestioned  ability 
and  loyaltv  delivered  themselves  of  opinions  closely 
allied  to  tnose  advocated  by  leading  Reformers,  and 
then  still  tenable  within  the  Roman  obedience),  re- 
wording old  propositions,  or  framing  new  ones,  in  an 
incisive  fashion.  It  recovered  for  papal  authority  all 
it  had  lost,  or  was  likely  to  lose,  through  the  action  of 
Basel  and  Constance  ;  and,  above  all,  it  unified  Roman 
teaching  for  the  first  time,  and  crystallized  it  into  rigid 
compactness.  Thus  it  made  concessions  and  explana- 
tions for  the  reconciliation  of  the  revolted  Protestants, 
although  the  primary  cause  of  the  council,  practically 
impossible  thenceforward,  since  the  Roman  Catholic 
system,  thus  hastily  consolidated  out  of  a  former  con- 


dition of  partial  flux,  became  like  a  "  Prince  Rupert's 
drop,"  from  which,  if  the  smallest  fragment  be  broken, 
the  mass  is  at  once  resolved  into  disintegrated  powder. 
In  the  matter  of  disciplinary  reform  the  council  enacted 
but  little  of  an  effective  nature,  except  in  the  abolitioct 
of  the  traffic  in  indulgences,  and  the  establishment  of 
theological  seminaries,  which  has  proved  the  most 
effectual  agency  for  creating  that  doctrinal  uniformity 
which  now  prevails  throughout  the  Roman  obedience ; 
and  the  real  honors  of  the  Counter-Reformation  rest 
with  the  Jesuits,  to  whose  unremitting  diligence, 
powerful  organization,  and  ceaseless  precept  and  ex- 
ample must  DC  attributed  by  far  the  larger  part  of  the 
abatement  of  ecclesiastical  abuses  and  scandals  which 
marks  the  succeeding  era.  Doubtless,  the  TridenUDe 
decrees,  in  strong  and  resolute  hands,  proved  most 
useful  subsidiary  weapons  to  compel  local  reforms; 
but  decrees  of  little  less  stringency  had  been  enacted 
by  previous  synods,  and  had  rusted  unused,  because 
there  was  no  one  able  and  willing  to  put  them  in 
operation  against  the  passive  resistance  of  powerful 


The  bibliography  of  the  council  of  Trent  Is  very  exten«1ve.  but 
a  comparatively  small  number  of  volumes  really  suffice*  the 
student.  The  first  work  of  importance  is  F.  Paolo  Farplj  Hon-, 
del  OmeiUo  Tridentino,  originally  published  In  London  {W9>  by 
Antonio  de  Domlnis,  archbishop  of  8  pal  a  to.  under  the  pseud  > 
nym  of  Metro  Soave  Polano  (an  Imperfect  anagram  of  Paolo  Sarjn 
Veneto).  but  better  studied  In  the  French  version  by  Pere  Le 
Courayer,  with  valuable  notes  (see  Bakpi'i.  The  rival  work  of 
Hforza  Palavlclno.  Ittnria  AH  OmeiUo  di  Trento  n«tf-A7i.  wn«>n 


1  The  Italian  character  of  the  council  of  Trent  can  best  be 
exhibited  by  a  classified  table,  showing  the  nationality  of  the 
hi1-  hops  present  In  the  later  sessions  :  Italians,  189 ;  Spaniard*, 
31;  French,  26;  Greeks  (titulars),  6;  Portuguese.!!:  Illvrlans,  S; 
Iri»h,  3  ;  Germans,  2 ;  Flemish,  2 ;  Polish,  2 ;  Croatian,  1 1  Moravian, 
ij  English,!. 


to  order  as  a  refutation  of  Sarpl's  work,  is  also  indispensable.  He 
had  free  access  to  many  official  documents  which  Karpi  could 
not  consult,  and  often  corrects  him  upon  point*  of  detail,  but  a 
careful  reader  will  And  that  he  confirms  him  far  oftener  than  be 
refutes  him.  It  Is  not  enough,  as  Ranke  points  out,  to  compare 
those  two,  and  take  the  mean  statement  as  a  guide,  for  they  art 
sometimes  in  blank  contradiction,  and  other  witnesses  mu«t  he 
called  in  to  decide  the  matter.  The  Acta  of  the  council,  so  far  a> 
they  were  drafted  by  Paleotto.  were  first  published  by  Mendharz 
in  1*42;  the  complete  Acts,  by  both  Paleotto  and  MassareLU. 
were  not  accessible  OH  published  as  Acta  Genu  inn  OCrumnaex 
eiiii  THdentini  by  Theiner  in  1874.  The  vast  compilation  of  Jodo- 
CUB  Le  Plat,  M<m umrntrrnim  ad  Ilittoriam  (  bnctiii  Tnrirntini  An- 
tMim  CtAlrtiia  (7  vols.  4to.  1781-87),  is  full  of  valuable  and  tr> 
teresting  matter.  The  speeches  of  the  Jesuit  Lay  net.  whirl)  had 
such  a  powerful  effect  upon  the  council,  have  been  recently  pot> 
lished  under  the  tlUe  of  Lalncx,  Ihrputatwne*  Tfidentnae.  2  vol*  . 
1 886.  Vargas,  I  Mr  ft  et  Memoir*  eimcemant  le  LoneUe  de  Trent  (m-. 
partly  translated  in  Geddes.  The  Onincil  itf  Trent  no  Prer  Astcmhn, 
1714),  Is  of  much  value.  The  canons  and  decree*  of  the  council 
have  been  many  times  published,  and  are  readily  accessible, 
the  best  edition  Is  that  by  Rlchter  and  Schulte  (ISMi.  There  is  a 
convenient  abridgment  of  Palavlcino  s  history  prefixed  to  tt» 
Rev.  James  Waterworks  English  version  of  the  Decree*  mtd  Ca- 
nons i  f  Trent  (1848),  but  it  is  not  trustworthy,  for  the  tramUua- 
has  suppressed  many  statements  of  the  original  which  tell  in 
various  ways  against  the  freedom  of  the  action  of  the  council 
To  these  may  be  added  Hckel,  Attemtiirkt  rur  GfiehwMe  det  A' •• 
til*  ru  Trimt,  1872  j  Calemio.  Oncumenti  Inediti  e  Suetvi  Lartn  Let 
terarii  ml  OmeiUo  di  Trento.  Ih74  ;  Dolllnger.  Sammlune,  von  (  Vta.* 
den  tur  GetcMchte  de*  Concii*  von  TrienL,  lfC6 ;  and  the  article  pb 
the  council  in  WeUer  and  Welte's  Kirehenlexiexrn.         (a.  r.  U} 

TRENTON,  a  city  of  the  United  States,  county 
seat  of  Mercer  county.  New  Jersey,  and  capital  of  the 
State,  is  situated  in  40°  14'  N.  lat  and  74°  45'  W. 
long.,  33  miles  northeast  of  Philadelphia  and  57  south- 
west of  New  York.  It  lies  very  near  sea-level  (under 
45  feet),  upon  the  left  (eastern)  bank  of  the  Delaware 
river,  at  the  head  of  navigation.  The  city  is  irregu- 
larly built,  the  streets  of  different  sections  runninr  in 
various  directions,  without  any  appearance  of  system : 
this  is  doubtless  due  to  the  fact  that  different  portions 
of  the  city  were  originally  settled  as  independent  vil- 
lages. Till  recently  Trenton  was  rather  backward  in 
the  matter  of  municipal  improvements,  but  an  exten- 
sive system  of  paving  and  sewerage  has  now  been  en- 
tered on.  The  water  supply  is  obtained  by  pumpinc 
into  a  reservoir.  Street  cars  run  upon  one  or  two  of 
the  principal  Btreets  ;  and  the  city  is  traversed  by  the 
main  line  of  the  New  York  division  of  the  Pennsylra 
nia  Railroad.  Manufactures  are  the  leading  industry, 
the  capital  invested  in  1880  having  been  $6,966,69' 
and  the  production  $12,712,762.  In  iron  and  steel 
manufactures  over  $2,000, (XX)  were  invested,  the  in- 
I  dustry  next  in  importance  being  the  manufacture  of 
stone-  and  earthenware,  for  which  this  city  ha*  i 
[national  reputation.     Rubber  goods, 
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woollen  cloths  ire  also  made. 

in  1870,  was  29,910  in  1880. 


The  population,  22,874 


Trenton  wu  formed  by  a  consolidation  under  one  charter 
of  several  independent  villages,  known  as  Falls  of  the  Del- 
iwve  (settled  in  16B0),  Kingsborough,  Bloomsburg,  and 
Lamberton.  The  name  Trenton  was  given  to  the  settle- 
ments about  1720.  Its  early  growth  was  slow.  In  171X)  it 
was  selected  as  the  State  capital,  and  two  years  later  it 
received  a  city  charter.  Its  growth  since  that  time  has 
been  steady,  and  daring  the  past  thirty  years  has  been 
very  rapid. 

TRKPANG.  See  R4che-de-Mhl 
TRESPASS,  in  law,  is  any  transgression  of  the 
law  less  than  treason,  felony,  or  misprision  of  either. 
The  term  includes  a  great  variety  oi  torts  committed 
to  lind.  goods,  or  person,  distinguished  generally  by 
names  drawn  from  the  writs  once  used  as  appropriate 
to  the  particular  transgression,  such  as  m  et  amii$, 
quart  divsum  /regit,  de  bonii  nsportatU,  de  xtxort  ab- 
ducta  mm  bonu  virt.  quo  re  /ilium  et  heredem  rapuit, 
etc.  Up  to  1694  the  trespasser  was  regarded,  nom- 
inally at  any  rate,  as  a  criminal,  and  was  liable  to  a 
fine  for  the  breach  of  the  peace,  commuted  for  a  small 
sum  of  money,  for  which  5  W.  and  M.  a  12  substi- 
tute! a  fee  of  6s.  8d.  fJl-62]  recoverable  as  costs 
■  the  defendant.    Trespass  is  not  now  criminal 


except  by  special  statutory  enactment,  e.g.,  the  old 
lUtutes  against  forcible  entry,  the  Game  Act*,  and 
the  private  Acts  of  many  railway  companies.  When, 
however,  trespass  is  carried  sufficiently  far  it  may  be- 
come criminal,  and  be  prosecuted  as  assault  if  to  the 
person,  as  nuisance  if  to  the  land.  At  one  time 
an  important  distinction  was  drawn  between  tres- 
pass general  and  trespass  special  or  trespass  on 
the  case,  for  which  see  Tort.  The  difference 
between  trespass  and  case  was  sometimes  a  very 
narrow  one;  the  general  rule  was  that  where  the 
injury  was  directly  caused  by  the  act  of  the  de- 
fendant the  proper  remedy  was  trespass,  where  in- 
directly, case.  The  difference  is  illustrated  by  the 
action  for  false  imprisonment :  if  the  defendant  him- 
self imprisoned  the  plaintiff  the  action  was  trespass ; 
if  a  third  person  did  so  on  the  information  of  the  de- 
fendant it  was  case.  _  A  close  parallel  is  found  in 
Roman  law  in  the  actio  directa  under  the  lex  Aquilia 
for  injury  caused  directly,  the  actio  utilit  for  that 
caused  indirectly.  One  of  the  reasons  for  the  rapid 
extension  of  the  action  on  the  case,  especially  that 
form  of  it  called  oMitmpsit,  was  no  doubt  the  fact  that 
in  the  action  on  the  case  the  defendant  was  not  al- 
lowed to  wage  his  law  (see  Waoeb). 

In  its  more  restricted  sense,  trespass  is  generally 
nsed  for  entry  on  land  without  lawful  authority  by 
either  a  man,  his  servants,  or  his  cattle.  To  maintain 
an  action  for  such  trespass  the  plaintiff  must  hare 
possession  of  the  premises.  The  quantum  of  posses- 
sion necessary  to  enable  him  to  bring  the  action  is 
often  a  question  difficult  to  decide.  In  most  instances 
the  tenant  can  bring  trespass,  the  reversioner  only 
case.  By  the  Judicature  Act,  1873,  a  mortgagor  in 
possession  can  sue  for  trespass  in  his  own  name. 
Remedies  for  trespass  are  either  judicial  or  extra- 
judicial. The  most  minute  invasion  of  private  right 
is  trespass,  though  the  damages  may  be  nominal  if 
the  injury  was  trivial.  On  the  other  band,  they  may 
be  exemplar>'  if  circumstances  of  aggravation  were 
present  Pleading  in  the  old  action  of  trespass  was 
of  a  very  technical  nature,  but  the  old-fashioned  terms 
alia  enormia,  replication  de  injuria,  new  assignment, 
etc.,  once  of  such  frequent  occurrence  in  the  reports, 
are  of  merely  historical  interest  since  the  introduction 
of  a  simpler  system  of  pleading,  unless  in  those  Amer- 
ican States  where  the  old  pleading  has  not  been  re- 
formed. The  VxNUI  (q.v.)  in  trespass  was  formerly 
weal,  in  case  transitory.  In  addition  to  damages  for 
trespass,  an  injunction  may  be  granted  by  the  court. 
The  power  to  grant  injunctions  against  threatened  or 
apprehended  trespass  has  been  considerably  enlarged 


by  the  Judicature  Act.  1873.  The  principal  instances 
of  extra-judicial  remedies  are  distress  damage  feasant 
of  cattle  trespassing,  and  removal  of  a  trespasser  with- 
out unnecessary  violence,  expressed  in  the  terms  of 
Latin  pleading  by  molliter  nuinut  impotuit. 

Trespass  may  be  justified  by  exercise  of  a  legal  right,  as 
to  serve  the  process  of  the  law,  or  by  invitation  or  I 
of  the  owner,  or  may  be  excused  by  accident  or  ine 
necessity,  as  deviation  from  a  highway  out  of 
Where  a  man  abuses  an  authority  given  by  the  law',  his 
wrongful  act  relates  hack  to  his  entry,  and  he  becomes  a 
trcspasaer  ah  initio,  that  is,  liable  to  be  treated  as  a  tres- 
passer for  the  whole  time  of  his  being  on  the  land.  Mere 
breach  of  contract,  such  as  refusal  to  pay  for  wine  in  a 
tavern  which  a  person  has  lawfully  entered,  does  not  con- 
stitute him  a  trespasser  ab  initio.  A  trespass  of  a  perma- 
nent natnre  is  called  a  continuing  trespass;  such  would  be 
the  permitting  of  one's  cattle  to  feed  on  another's  land 
without  authority. 

In  Scots  law  trespass  is  nsed  only  for  torts  to  land.  By 
the  Trespass  (Scotland)  Act,  1865,  trespassers  are  liable  on 
summary  conviction  to  fine  and  imprisonment  for  encamp- 
ing, lighting  flras,  etc,  on  land  without  the 
of  the  i 


TREVES  (French,  Treves;  German,  Trier),  for- 
merly the  capital  of  an  archbishopric  and  spiritual 
electorate  of  the  empire,  and  now  the  seat  of  a  Roman 
Catholic  bishop  and  the  chief  town  of  a  governmental 
district  in  the  Prussian  province  of  the  Rhine,  is  situ- 
ated on  the  right  bank  of  the  Moselle,  pleasantly  sur- 
rounded by  low  vine-clad  hills,  60  miles  southwest  of 
Coblentz  and  86  miles  south  of  Cologne.  It  lies  in 
the  midst  of  a  carefully  cultivated  and  fertile  plain, 
the  rich  vegetation  of  which  forms  a  pleasing  setting 
to  its  red  sandstone  walla  and  venerable  towers.  Most 
of  the  old  streets  of  the  town  are  quaint  and  irregular : 
but  much  of  the  space  enclosed  within  the  circuits  of 
the  walls  is  now  occupied  by  orchards  and  gardens. 
The  population  of  Treves  in  1885  was  26,125,  five- 
sixths  of  whom  were  Roman  Catholics.  Their  chief 
occupations  are  fruitgrowing  and  vine-dressing ;  the 
industries  of  the  place,  including  the  manufacture  of 
cotton  and  linen,  dyeing,  and  tanning,  are  not  very 
extensive.  A  specialty  of  Treves  is  the  preparation 
of  stones  for  Gothic  churches,  which  are  sent  off 
ready  to  be  at  once  placed  in  position.  A  river  traffic 
is  carried  on  in  wine,  cattle,  and  wood. 

Treves  claims  to  be  the  oldest  town  in  Germany,  and  It 
contain*  more  important  Roman  remains  than  any  other 
place  in  northern  Europe.  The  most  remarkable  of  these 
is  the  Porta  Nigra,  a  huge  fortified  gateway,  115  feet  long, 
70  to  95  feet  high,  and  30  feet  deep.  It  is  formed  of 
nncemented  blocks  of  sandstone,  held  together  by  clamps 
of  iron,  and  now  blackened  with  time;  the  details  are 
very  rode.  Opinions  vary  widely  as  to  the  date  of  its 
erection,  but  recent  authorities  refer  it  to  the  1st  century 
of  the  Christian  era.  During  the  Middle  Ages  the  structure 
was  converted  into  two  churches,  one  above  the  other  ;  all 
additions  have,  however,  now  been  removed,  except  the 
apse  at  the  east  end.  The  basilica,  long  used  as  the  archi- 
episcopal  palace  and  now  consecrated  as  a  Protestant 
cnurch,  probably  dates  from  the  reign  of  Const*  n  tine. 
The  so-called  Roman  baths  are  in  all  probability  the  relics 
of  an  extensive  imperial  palace.  Just  outside  the  town  are 
the  remains  of  an  amphitheatre,  capable  of  accommodating' 
30,000  spectators,  where  Constantino  caused  several  thousand 
Franks  and  Bructeri  to  be  butchered  for  the  public  amuse- 
ment. Perhaps  the  oldest  Roman  remains  in  Treves  are 
some  of  the  piers  of  the  bridge  over  the  Moselle,  dating 
from  about  28  b.c.  This  bridge,  which  is  at  one  corner  of 
modern  Treves,  lay  near  the  middle  of  the  much  more 
extensive  Roman  city.  There  are  also  numerous  Roman 
antiquities  in  the  neighborhood  of  Treves,  the  most  im- 
portant of  which  are  the  Igel  column,  a  sepulchral  monu- 
ment of  the  2d  century,  aud  the  mosaic  pavements  at 
Nennig  and  Fliessem. 

Another  group  of  interesting  buildings  belongs  to  the 
second  period  of  prosperity  enjoyed  by  Treves  under  the 
role  of  it*  mediasval  prelates.  The  cathedral,  described  by 
Ltibke  as  the  most  important  example  of  pre-Oarlovingian 
building  in  Germany,  mirrors  the  entire  history  of  the 
town.  Its  kernel  consists  of  part  of  a  Roman  basilica  of 
the  4th  century,  which  seems  to  have  been  converted  into 
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•  Christian  charch  at  «  very  early  period.  It  wu  restored 
by  Bishop  Nicctius  about  550,  and  in  the  11th  sod  12th 
centuries  it  was  again  restored  sud  greatly  extended  by 
Archbishop  Poppo  and  his  successors,  who  added  an  apse  at 
each  end  and  left  it  substantially  in  its  present  form.  The 
cathedral  is  connected  by  beautiful  cloisters  of  the  13tb  cen- 
tury with  the  circular  Liebfrauenkirche,  one  of  the  most 
interesting  early  Qothic  churches  in  Germany  { 1227-43), 
catching  up  the  architectural  thread  at  the  point  dropped 
by  the  cathedral.  Among  the  treasures  of  the  latter  is  the 
coat  of  Treves,"  believed  by  the  devout  to  be  the 
>  garment  worn  by  our  Saviour  at  the  crucifixion, 
and  said  to  have  been  presented  to  the  town  by  the  empress 


Rhine  was  taken  by  France  in  1801,  and  the  rest  wa*  seea- 
larized  in  favor  of  the  prince  of  Nasaau-Weilburg  in  1KB. 
After  the  fall  of  Napoleon  the  archbishopric  was  incur 
porated  with  Prussia.  A  new  bishopric  of  Treves  was  in- 
stituted in  1821,  the  boundaries  of  which  are  almost  cog. 
tenninons  with  those  of  the  old  archbishopric;  tbe  biabop 
Is  a  suffragan  to  the  archbishop  of  Cologne. 

See  ••  Augusta  Treverorum,"  an  article  by  E.  A.  Freeman  in  the 
BrUii\  yuarteriy  Review  for  July,  f~" 


Helena,  the  central  figure  in  Trevcran  Christian  legend 

f  of  pil 

grims  to  Treves.    According  to 


It*  exhibition  in  1*44 


a  million  and  a  half 


e 


earliest  churches  in  Treves  were  those  of  St*.  Eucharius, 
Haximin,  Matthew,  and  Panl,  all  without  the  walls,  now 
rebuilt  or  converted  to  secular  purposes.  Of  the  modem 
buildings  none  call  for  special  remark.  The  towu  library 
contains  about  100,000  volumes,  including  several  valuable 
specimens  of  early  printing.  Its  greatest  treasure  is  the 
Codex  Aureus,  a  manuscript  of  the  Gospels  presented  to  the 
abbey  of  St.  Maximin  by  Ada,  sister  of  Charlemagne.  The 
same  building  also  contains  an  interesting  collection  of 
Koman  and  mediaeval  antiquities. 

A  medieval  legend,  preserved  in  an  inscription  on  the  old 
Rothes  Haus  inn,  places  tbe  foundation  of  Treves  1300  years 
before  that  of  Rome,  and  ascribes  it  to  Thebetas,  son  of 
Minus,  king  of  Assyria.  But,  fable  apart,  we  must  still 
allow  that  Treves  has  good  claim  to  call  itself  the  oldest 
town  in  Germany.  It  is  a  little  doubtful  whether  the  Tre- 
viri  were  of  Teutonic  or  Celtic  stock.  St.  Jerome  records 
that  the  language  of  the  Treviri  of  the  4th  century  re- 
sembled that  of  the  Qanls  of  Asia ;  but,  eveu  if  we  admit 
this  evidence  as  conclusive  of  their  Celtic  origin,  we  must 
recognize  the  fact  that  they  were  Celts  who  were  long  under 
Teutonic  influence.  Their  authentic  history  begins  with 
the  story  of  their  subjection  by  Julias  Oessr  (50  B.C.),  who 
describes  them  as  a  warlike  race  with  the  best  cavalry  in 
Oaol.  Tbe  Roman  town,  Colonia  Augusta  Trerirorun  (or 
Treeerorttm),  was  probably  founded  by  the  emperor  Claudius, 
and  rapidly  obtained  a  wealth  and  importance  which  justi- 
fied the  poet  Ausonlua  (4th  century)  in  describing  it  as  the 
second  metropolis  of  tbe  empire,  or  "  Rome  beyond  the 
Alps."  It  became  the  capital  of  Belgica  Prims,  and  during 
the  4th  century  was  s  favorite  residence  of  Constantine  and 
other  Roman  emperors.  Most  of  the  palaces  and  public 
buildings,  of  which  the  remains  are  still  extant,  were  built 
at  this  period,  while  tbe  surrounding  bills  were  covered 
with  villas.  Treves  was  laid  in  ruins  by  Attila  in  451,  and 
IS  was  permanently  taken  possession  of  by  the 
It  was  included  in  the  kingdom  of  Austraaia.  and 
» a  German  city  in  870.  Like  its  prototype  Rome,  It 
attained  a  second  era  of  prosperity  and  importance  as  an 
ecclesiastical  capital  (see  below),  and  in  the  Middle  Ages 
the  "  San  eta  Ci  vitas  Trevirorum  "  swarmed  with  "  religious  " 
of  all  kinds  and  grades.  Unlike  most  of  the  German  epis- 
copal cities,  however,  it  did  not  succeed  in  shaking  off  the 
ecclesiastical  yoke,  nor  did  it  attain,  except  transitorily,  the 
position  of  a  free  imperial  city.  Wars  and  sieges  occasion- 
ally checked  but  did  not  stop  its  growth.  Art  and  science 
-were  sedulously  fostered  in  the  monastic  schools,  and  a 
university,  founded  in  1473,  existed  down  to  1796.  The 
importance  of  Treves  departed  with  the  overthrow  of  the 
ecclesiastical  principality.  In  1786  the  last  elector  shifted 
bis  residence  to  Cohlrntz,  and  from  1794  to  1814  Treves  was 
capital  of  the  French  department  of  the  Sarre.  Since  the 
latter  date  it  has  belonged  to  Prussia 

The  archbishopric  and  ecclesiastical  electorate  of  Treves, 
bounded  by  Nassau,  Cologne,  Luxemburg,  Lorraine,  the 
Rhenish  Palatinate,  Hease-Rheinfels,  and  Katzenolnbogen, 
bad  an  area  of  about  3200  square  miles  and  a  population  of 
230,000  to  300,000.  Its  suffragan  bishops  were  those  of  Metx, 
Tim  I,  and  Verdan,  and  after  1777  also  those  of  Nsncy  and 
St.  Die.  As  elector  of  the  German  empire  the  archbishop 
took  the  second  place,  and  bore  the  style  of  arch-chancellor 
of  Gaul  or  Burgundy.  Legend  places  the  foundation  of 
the  bishopric  of  Treves  in  the  1st  centnry  of  the  Christian 
era,  but  the  first  bishop  known  to  history  is  Agrlciua,  who 
flourished  about  314.  The  see  appears  as  an  archbishopric 
in  the  9th  century,  and  in  the  Middle  Ages  the  archbishops 
obtained  considerable  temporal  power.  Among  the  most 
prominent  were  Baldwin  of  Luxemburg  (1307-1354),  brother 
of  the  emperor  Henry  VII.,  who  may  be  regarded  as  the 
founder  of  the  territorial  greatness  of  the  see,  and  Richard 
von  Greiffenklau  (1511-1531),  who  distinguished  himself 
by  his  successful  opposition  to  the  Reformation.    The  last 


TREVIRANUS,  Gottfried  Reinhold  (1776- 
1837),  German  naturalist,  was  Uirn  at  Bremen,  Feb- 
ruary 4,  1776,  studied  medicine  at  Gottingen,  in  1797 
became  a  professor  of  mathematics  in  the  Bremen 
and  died  at  Bremen,  February  16,  1837. 


He  made  numerous  important 
tlve  anatomy,  especially  in  regard  to  birds 
Though  noted  for  his  learning  and  acute  obs 
studies  in  geographical  distribution  cannot  be  said  to  I 
led  to  any  very  definite  results.  It  is  rather  on  account 
of  his  contributions  to  sHiology  that  he  deserves  to  be  re- 
membered, though  his  work  in  this  department  has  been 
to  a  great  extent  overlooked.  In  the  first  of  his  larger 
works,  Biologit  oder  l'hilotopkie  der  Ubtmden  Solar,  which 
appeared  from  1802-1805,  he  gave  clear  expression  to  the 
theory  of  "descent  with  modification."  He  believed  that 
simple  forms  ( Protista  I,  which  he  termed  "zoophyte*,'' 
were  "  the  primitive  types  from  which  all  the  organisms 
of  the  higher  classes  had  arisen  by  gradual  development" 
"  Every  living  creature  has  a  potentiality  of  endless  modi- 
fication of  adapting  its  structure  to  the  changes  in  the  ex- 
ternal world."  He  also  maintained  that  each  species  has 
its  day  or  period,  at  the  end  of  which  it  does  not  becmne 
extinct,  but  has  simply  ceased  to  be,  because  it  has  become 
something  else.  That  be  stated  the  theory  of  descent  with 
much  clearness,  and  with  a  sufficient  background  of  actual 
knowledge  of  forms,  must  be  acknowledged  by  all ;  the 
only  difficulty  relates  to  tbe  question  of  priority.  The  ftnt 
volume  of  his  biology  was  published  in  1802,  hut  he  states 
that  this  had  been  written  about  1796.  Now  it  was  not 
till  1801  that  Lamarck  first  began  to  free  himself  from  the 
traditional  dogma  of  the  immutability  of  species,  and  to 
publish  his  views  of  evolution.  Neither  Goethe  nor  Okea 
can  be  said  to  have  done  much  more  than  follow  up  the 
ironical  insinuations  of  Buffon  1 1753-56)  and  the  ingenious 
suggestions  of  Erasmus  Darwin,  whose  Zoommia  was  trans- 
lated into  German  between  1795  and  1797,  while  both  Tre- 
v minus  and  Lamarck  tackled  tbe  problem  not  merely  of 
tbe  theory  of  descent  but  of  the  mechanism  of  evolution. 
On  this  point  the  merits  of  Lamarck  certainly  i 
those  of  bis  contemporary.  Treviranus  laid  down  ai 
mental  proposition  "that  all  living  forms  arc  the 
of  physical  influences  which  are  still  in  operation,  an 
only  in  degree  and  direction."  Like  many  after  him,  he 
directed  attention  to  the  influence  of  the  male  elements  in 
fertilization  ass  source  of  variation,  but  laid  emphasis  only 


on  the  intra-organismal  power  of  adaptation  to  surround- 
ings. Whatever  opinion  be  entertained  in  regard  to  the 
priority  and  the  importance  of  the  contribution  made  by 
Treviranus  to  the  theory  of  evolution,  it  is  at  least  certain 
that  he  was  a  learned  naturalist  and  an  acute  thinker. 
His  most  important  later  work  of  a  synthetic  nature  was 
entitled  ErtckeiHunoe*  und  GetUe  dm  organt^ken  lAmt 
(1831). 


Bee 
Cams, 


E.  Haeckel's  Sehdrft 


p.  610. 


The  part  of  the  archbishopric  on  the  left  bank  of 


TREVISO,  a  town  of  Italy,  in  the  province  of  the 
same  name,  lies  in  the  midst  of  a  district  of  great  fer- 
tility, at  the  confluence  of  the  Piavesella  with  the  Sue, 
which  is  here  navigable  for  large  boats  and  communi- 
cates by  canals  with  the  lagoons  of  Venice  (17  miles 
distant).  It  is  an  old  town,  with  narrow  irregular  colon- 
naded streets  and  some  good  squares.  The  cathedral 
of  San  Pietro,  dating  from  1141  and  restored  and 
enlarged  in  the  15th  century  by  Pietrt  Lombardo, 
but  still  unfinished,  contains  a  fine  Annunciation  by 
Titian  (1519),  an  Adoration  of  the  Shepherds,  tbt 
masterpiece  of  Paris  Bordone  (bom  at  TreTiso  in 
1 500),  and  frescos  by  Pordenone.  There  are  numerou* 
statues  and  reliefs  by  Pietro,  Tullio}  Martino  Lom- 
bardo, and  by  Sansovino.  The  Gothic  church  of  Saa 
Niccolo  (1310-52)  contains  a  fine  tomb  byTullio  Lom- 
bardo, frescos  by  Giovanni  Bellini,  and  a  large  altar- 
piece  by  Fra  Marco  Pensabene  and  others ;  in  tbe  ad- 
joining chapter  -house  are  forty  portraits  of  celebrated 
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Dominicans  by  Tcmraaso  da  Modcna  (1352).  The 
Monte  di  Pieta,  contains  an  Entombment  by  Pordenone 
(according  to  others  by  Giorgione).  The  churches  of 
3.  Leonardo,  8.  Andrea,  S.  Maria  Maggiore,  and  8. 
Maria  Maddalena  also  contain  precious  art  treasures, 
and  the  town  is  enriched  besides  by  various  open-air 
frescos.  The  town-hall  and  theatre  are  also  conspicu- 
ous buildings.  Silk  and  cotton  goods,  cutlery,  majol- 
ica, and  paper  are  the  chief  manufactures  of  the 
place  and  an  active  trade  ia  also  carried  on  in  corn, 


and  cattle.  The  population  in  1881 


31.249, 


fee 


lis 


Treviso,  the  ancient  Tarvuiw*,  is  nc 
the  ancient  geographer*,  though  Pll  . 
M  flowing  "  ex  montibaa  Tarvisanis."  In  the  6tb  century 
it  appears  a>  an  important  place.  From  1318  it  was  for  a 
fcof  a  university  (see  Univxmitixs).  In 
le  Venetian  away.  In  the  15th  oen- 
mparta  were  renewed  under  the  direc- 
tion of  Fra  Gtoeondo,  two  of  the  gates  being  buUt  by  the 
Lombards.  Treviso  was  taken  in  1797  by  the 
Mortier  (duke  of  Treviao).  In  March ,  1848,  the 
garrison  was  driven  from  the  town  by  the  revolutionary 
party,  but  in  the  following  Jane  the  town  was  bombarded 
and  compelled  to  capitulate. 


Richard  (1771-1833),  inventor  of 
descended  from  a  family  of  great 


TREVITHICK, 
the  locomotive,  wai 

antiquity  in  the  county  of  Cornwall,  and  was  born  13th 
April,  1771,  in  the  pariah  of  Illogan.  Shortly  after- 
wards the  family  removed  to  Pen  ponds,  near  Cam- 
borne, where  the  boy  attended  his  first  and  only 
school,  his  attainments  being  limited  to  reading,  writ- 
ing, and  arithmetic.  Though  slow  and  obstinate  as  a 
scholar,  he  spent  much  time  drawing  lines  and  figures 
oo  his  alate,  and  possessed  such  instinctive  skill  in 
mechanics  that  while  stall  a  youth  he  was  able  to  solve 
a  difficulty  in  the  correction  of  underground  levels 
which  had  puzzled  some  of  the  mine  agents.  He  in- 
herited mure  than  the  average  strength  for  which  his 
family  were  famous,  standing  6  feet  2  inches  in  height, 
while  his  frame  was  the  very  model  of  an  athlete. 
His  Teats  in  wrestling  and  lifting  and  throwing  weight* 
were  unexampled  in  the  district.  At  the  age  of 
eighteen  he  began  to  assist  his  father  as  mine  manager, 
and, manifesting  great  fertility  of  mechanical  invention, 
was  soon  recognised  as  the  great  rival  of  Watt  in 
improvements  on  the  steam-engine  (see  vol.  xxii.  p. 
494).  On  the  death  of  his  father  in  1797,  he  succeeded 
him  as  leading  engineer  in  Cornish  mining.  He  married 
the  same  year.  His  earliest  invention  of  importance  was 
his  improved  plunger  pole  pump  (1797),  which  has 
superseded  all  others  for  deep  mining.  In  1798  he 
applied  the  principle  of  the  plunger  pole  pump  to  the 
construction  of  the  water-pressure  engine,  which  he 
subsequently  improved  in  various  ways.  About  this 
time  he  also  perfected  a  high-pressure  non-conducting 
steam-engine,  which  became  a  successful  rival  of  the 
low-pressure  steam-vacuum  engine  of  Watt.  At  an  early 
period  he  bad  begun  experiments  in  the  construction 
of  locomotives,  and  a  model  constructed  by  him  before 
1800  is  now  in  the  South  Kensington  Museum.  On 
Christmas  eve  1801  his  common  road  locomotive 
carried  the  first  load  of  passengers  ever  conveyed  by 
steam,  and  on  24th  March,  1802,  he  and  Andrew 
Vivian  applied  for  a  patent  for  steam-engines  in  pro- 
pelling carriages.  In  1803  his  locomotive  was  run  in 
the  streets  ol  London,  from  Leather  Lane  by  Gray's 
Inn  Lane  and  along  Oxford  Street  to  Paddington,  the 
return  journey  being  made  by  Islington.  The  cost 
was,  however,  found  too  great,  and  his  thoughts  were 
now  directed  to  the  construction  of  a  steam  locomotive 
for  tramways,  with  such  success  that  in  February,  1804, 
he  worked  a  tramroad  locomotive  in  Wales,  running 
with  facility  up  and  down  inclines  of  I  in  50.  In  1808 
he  constructed  a  circular  railwav  in  London  near 
Huston  Square,  on  which  the  public  were  carried  at 
the  rate  of  twelve  or  fifteen  miles  an  hour  round 
of  50  or  100  feet  radius.    The  ideas  of  Trevi- 


thick  were  successfully  developed  by  Stephenson  so  as 
to  revolutionize  the  system  of  modern  travelling,  but 
Trevithick  had  made  considerable  progress  towards 
this  before  Stephenson  had  begun  nis  experiments. 
Trevithick  applied  his  high-pressure  engine  with  great 
success  to  rock  boring  and  breaking,  as  well  as  to  dredg- 
ing. In  1806  he  entered  into  a  twenty-one  years' 
engagement  with  the  board  of  Trinity  House,  London, 
to  lift  ballast  from  the  bottom  of  the  Thames,  at  the 
rate  of 500,000  tons  a  year,  for  a  payment  of  6d.  [12  a} 
a  ton.  The  following  year  he  was  appointed  along 
with  Vasie  to  execute  the  Thames  driftway,  but  the 
work  was  abandoned  owing  to  disputes  about  payment 
when  unexpected  difficulties  had  occurred.  He  then 
set  up  workshops  at  72  Fore  Street,  Limehouse,  for 
the  construction  of  iron  tanks  and  buoys  and  model 
iron  ships.  He  was  the  first  to  recognize  the  impor- 
tance ol  iron  in  the  construction  of  large  ships,  and  in 
various  ways  his  ideas  have  also  influenced  the  con- 
struction of  steamboats.  In  the  application  of  steam 
to  agriculture  the  name  of  Trevithick  occupies  one  of 
the  chief  places.  A  high-pressure  steam  threshing 
engine  was  erected  by  him  in  1812  at  Trewithen,  the 
property  of  Sir  Charles  Hawkins,  while,  in  the  same 

{ear,  in  a  letter  to  the  Board  of  Agriculture,  he  stated 
is  belief  that  every  part  of  agriculture  might  be  per- 
formed by  steam,  and  that  such  a  use  of  the  steam- 
engine  would  "  double  the  population  of  the  kingdom 
and  make  our  markets  the  cheapest  in  the  world.  In 
1814  he  entered  on  an  agreement  for  the  construction 
of  engines  for  the  Peruvian  mines,  and  to  superintend 
their  working  removed  to  Peru  in  1816.  Thence  he 
went  in  1822  to  Costa  Rica.  He  returned  to  England 
in  1827,  and  in  1828  petitioned  parliament  for  a  reward 
for  his  inventions,  Dot  without  success.  He  was 
equally  unsuccessful  in  his  endeavors  to  induce  the 
lords  commissioners  of  the  Admiralty  to  afford  him 
facilities  for  demonstrating  the  value  of  certain  im- 
provements he  claimed  to  have  made  in  steam  naviga- 
tion.   He  died  22d  April,  1833. 

IAft  (SRicftarrt  Trevithick.  wUh  an  Account  qfhu 
-  C.E..  2  vols..  1872. 


«  (In  1S86  the  population  was 


as  18.30L-AM.  Ed.] 


TRIAL,  in  law,  is  the  examination  of  a  cause 
before  a  court  of  justice.  It  is  the  stage  in  the  cau>« 
next  after  Pleading  (q.v.).  Advance  in  legal  devel- 
opment is  generally  marked  by  difference  in  the  mode 
ot  trial.  This  was  especially  the  case  in  the  history  of 
Roman  law,  and  it  has  been  the  same  in  England  (see 
Action).  Many  forms  of  trial,  notably  those  by 
Ordeal  (q.v.),  by  wager  of  battle  or  of  law  (see 
Waoee),  and  by  grand  assize,  have  become  obsolete, 
and  new  forms  have  been  created  by  legislation  in 
order  to  meet  altered  circumstances  of  society.  Up  to 
a  very  recent  date  the  tendency  of  the  Roman  and 
English  systems  was  in  opposite  directions.  In  the 
former  and  in  systems  founded  on  it,  such  as  the 
Scotch,  trial  by  the  judge  became  the  rule,  in  the 
latter  trial  by  judge  and  jury.  But  the  Judicature 
and  Summary  Jurisdiction  Acts  have  recently  made 
considerable  innovations  upon  the  old  common-law 
right  to  trial  by  JURY  (q.v.)  or  per  pais,  as  it  was  also 
called.  The  modes  of  trial  in  England  are  very 
numerous,  as  to  a  certain  extent  each  Court  (q.v.) 
has  its  own  procedure.  Certain  broad  rules  of  justice 
are  observed  by  all  courts,  such  as  that  both  sides  are 
to  be  heard,  or  to  have  an  opportunity  of  being  heard, 
before  decision,  and  that  (unless  in  very  exceptional 
cases)  the  trial  is  to  be  in  public. 

For  purposes  of  convenience  rather  than  as  a  scientific 
division  trials  may  be  divided  into  civil  and  criminal.  An 
ordinary  trial  in  a  civil  case  may  be  either  in  a  court  of 
appellate  jurisdiction  (in  which  case  it  is  perhaps  more 
properly  called  a  hearing),  in  the  High  Court  of  Justice 
before  a  judge  or  referee,  or  in  an  inferior  court.  Where 
the  trial  is  in  a  court  of  first  instance,  it  may  be  either  with 
or  without  a  jury.  In  Chancery  and  Admiralty  proceed- 
ings a  jury  is  not  used,  and  the  right  to  a  jury  in  the 
Queen's  Be'uch  Division  has  been  considerably  restricted  by 
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the  Bain  of  the  8npreme  Conrt,  1883,  Order  xxxvi.  Before 
*  »e  rules  either  party  had  an  absolute  right  to  have  issues 
fact  in  an  action  in  that  division  tried  by  jury.  Now, 
iless  in  certain  actions,  mainly  of  tort,  in  which  a  jury  is 
as  of  right,  ajury  can  only  be  obtained  by  application  of  a 
party  to  the  action,  subject  to  the  power  of  the  court  to  di- 
rect trial  without  a  jury  of  any  issue  requiring  prolonged 
examination  of  documents  or  accounts  or  scientific  or  local 
investigation.  The  question  of  Vk.vuk  (q.v.)  in  civil  actions 
has  ceased  to  be  of  importance  since  the  Judicature  Acta. 
Most  courts  are  entitled  in  proper  cases  to  the  assistance  of 
assessors.   Trial  with  assessors  is  in  frequent  use  in  the 
Admiralty  Division.    A  trial  whether  by  jury  or  not  may 
be  by  affidavit  or  on  riaa  rote  evidence.   The  latter  is  the 
rule  where  the  trial  is  by  jury.    In  a  county  court  a  jury 
of  five  is  allowed  in  certain  cases  on  application.    In  other 
inferior  courts  of  local  jurisdiction  ajury  is  sometimes  the 
rale, as  in  the  ( London)  Lord  Mayor's  Court,  sometimes  not, 
as  in  the  Chancellor's  Court  at  Oxford  or  Cambridge.  In 
criminal  cases  the  trial  is  by  jury,  except  where  a  court  of 
Summary  Jurisdiction  (q.v.)  is  empowered  to  try  offences 
of  a  comparatively  unimportant  nature.  The  right  to  trial 
by  due  process  of  law  before  condemnation  is  secured  to  the 
subject  by  sec.  29  of  Magna  Charts.   A  now  trial  may  be 
ordered  in  civil  actions  and  in  misdemeanors  (in  the  latter 
case  only  after  conviction  of  the  deft 
grounds,  the  most  usual  of  wh 


idant)  on  various 
misdirection  by  the 
judge,  improper  admission  or  rejection  of  evidence,  and 
the  finding  of  a  verdict  against  the  weight  of  evidence. 
In  actions  in  the  High  Court  new  trials  aro  less  liberally 
granted  than  was  the  case  before  the  Judicature  Acta, 
Order  xxxix.  considerably  restricting  the  right.  An  appli- 
cation for  a  new  trial  of  an  action  is  no  longer  made  by  ex 
jxtrif  motion  in  the  first  instance,  as  was  the  course  before 
1883,  but  npon  notice  of  motion.  Besides  the  ordinary 
modes  of  trial,  there  are  others  of  an  exceptional  nature  or 
of  rare  occurrence.  In  atrial  by  arbitration,  the  tribunal 
is  chosen  by  the  parties  themselves,  and  they  are  not  enti- 
tled to  object  to  the  trial  as  conducted  by  the  arbitrator  as 
long  as  it  conforms  to  rules  of  ordinary  justice.  Peers  are 
tried  for  treason  or  felony  before  the  House  of  Lords,  or 
the  court  of  the  Lord  High  Steward  If  the  trial  takes  place 
during  the  recess  of  parliament.  A  trial  at  bar— a  sur- 
vival of  the  universal  mode  of  trial  before  the  writ  of  Nisi 
Pbius  (•.«.)  was  given  by  the  Statute  of  Westminster  the 
Second— takes  place  before  three  or  four  judges  of  the 
Queen's  Bench  Division,  and  is  in  use  as  of  right  where 
the  crown  is  interested  in  the  litigation,  or  at  the  discretion 
of  the  court  in  other  cases  where  questions  of  unusual 
importance  or  difficulty  are  raised.  The  trial  of  a  petition 
of  right  (see  Petition,  vol.  xviii.  p.  718)  is  now  assimilated 
to  that  in  civil  actions.  Trials  by  record,  by  certificate, 
and  by  inspection,  though  not  expressly  abolished,  appear 
to  have  become  obsolete.  Impeachment  Iq.r.)  is  still  a 
right  of  the  House  of  Commons,  but  has  not  recently  been 
exercised.  Coubt-Mabtial  (q.v.)  is  the  mode  of  trial  for 
offences  committed  by  persons  in  the  naval  or  military 
wrvice  of  the  crown. 

In  Scotland  and  the  United  States  trials  are  either  with 
or  without  a  jury.  The  most  usual  trials  in  Srotlaud  are 
those  before  a  judge  of  the  Court  of  Session  or  the  High 
Court  of  Justiciary  or  in  a  sheriff  court.  In  the  United 
States  trials  are  either  in  a  United  States  or  a  State  court ; 
Jn  the  latter  case  they  are  regulated  by  State  legislation. 

TRIBONIAN,  the  famous  jurist  and  minister  of 
Justinian,  was  burn  in  Pamphylia  in  the  latter  part  of 
the  5th  century.  Adopting  the  profession  of  an  advo- 
cate, he  came  to  Constantinople  and  practiced  in  the 
prefectural  courts  there,  reaching  such  eminence  as  to 
attract  the  notice  of  the  emperor  Justinian,  who 
appointed  him  in  528  one  of  the  ten  commissioners 
directed  to  prepare  the  first  Codex  of  imperial  consti- 
tutions. In  the  edict  creating  this  commission  (known 
as  H<rc  Qucr)  Tnbonian  is  named  sixth,  and  is  called 

viruui  magnificum,  magisteria  dignitate  inter  agentos 
decoratum  '  (see  Here  Qua  and  Summa  XeipuWar, 
prefixed  to  the  Coder).  When  the  commission  of 
sixteen  eminent  lawyers  was  created  in  530  for  the  far 
more  laborious  and  difficult  duty  of  compiling  a  collec- 
tion of  extracts  from  the  writings  of  the  great  jurists 
of  the  earlier  empire,  Tnbonian  was  made  president 
and  no  doubt  general  director  of  this  board.  He  had 
already  been  raised  to  the  office  of  quaestor,  which  at 
that  time  was  a  sort  of  ministry*  of  law  and  justice,  its 
holder  being  the  assessor  of  the  emperor  and  his  organ 
for  judicial  purposes,  something  like  the  English  lord 


chancellor  of  the  later  Middle  Ages.  The  instructions 

S'ven  to  these  sixteen  commissi  oners  may  be  found  in 
e  constitution  Deo  Auctore  (Cod.,  i.  17,  1),  and  the 
method  in  which  the  work  was  dealt  with  in  the  con 
stitution  Tanta  (Cod.,  i.  17,  2),  great  praise  being 
awarded  to  Tribonian,  who  is  therein  called  ex-qua?stor 
and  ex-consul,  and  also  as  in  agister  officiorum.  This 
last  constitution  was  issued  in  December,  533,  when  the 
Digest  was  promulgated  as  a  law-book.    During  the 
progress  of  the  work,  in  January  532,  there  broke  out 
m  Constantinople  a  disturbance  in  the  hippodrome, 
which  speedily  turned  to  a  terrible  insurrection,  that 
which  goes  in  history  by  the  name  of  Nika,  the  watch- 
word of  the  insurgent*.    Tribonian  was  accused  of 
having  prostituted  his  office  for  the  purposes  of  gain, 
and  the  mob  searched  for  him  to  put  nim  to  death 
(Procop.,  Pert.,  i.  24-26).  Justinian,  yielding  for  the 
moment,  removed  him  from  office,  and  appointed  a 
certain  Basilides  in  his  place.    After  the  suppression 
of  the  insurrection  the  work  of  codification  was  re 
sumed.    A  little  earlier  than  the  publication  of  the 
Digest,  or  Pandects,  there  had  been  published  another 
but  much  smaller  law-book,  the  Institutes,  prepared 
under  Justinian's  orders  by  Tribonian,  with  Xheo- 
philus  and  Dorotheus,  professors  of  law  (see  Preface 
to  Institutes).    About  the  same  time  the  emperor 
placed  Tribonian  at  the  head  of  a  fourth  commission, 
consisting  of  himself  as  chief  and  four  others,— Doro- 
theus,  professor  at  Beyrut,  and  three  practicing  advo- 
cates, who  were  directed  to  revise  and  re-edit  the  first 
Codex  of  imperial  constitutions.  The  new  Codex  was 
published  in  November,  534  (see  constitution  CoraV 
Nobis  prefixed  to  the  Codex).   With  it  Tribonian '» 
work  of  codification  was  completed.  But  he  remained 
Justinian  ^  chief  legal  minister.    He  was  re-instated 
as  quaestor  some  time  after  534  (Procop.,  Pen.,  i.  25 ; 
AneeeL,  20),  and  seems  to  have  held  the  office  as  long 
as  he  lived.   He  was  evidently  the  prime  mover  in 
the  various  changes  effected  in  the  law  by  the  novels 
of  Justinian  (NoveUce  Constitutiones),  which  became 
much  less  frequent  and  less  important  after  death  had 
removed  the  great  jurist    The  date  of  his  death  has 
been  variously  assigned  to  545,  546,  and  547.  Proco- 
pius  says  (Anerd.,  20)  that,  although  be  left  a  son  and 
many  grandchildren,  Justinian  confiscated  part  of  the 
inheritance. 

The  above  facts,  which  are  all  that  we  know  about  Tribo- 
nian, rest  on  the  authority  of  his  contemporary  Procopim 
and  of  the  various  imperial  constitutions  already  cited. 
There,  are,  however,  two  articles  in  the  Lexicon  of  Soidss 
under  the  name  "  Tribonlsnos."  They  appear  to  be  differ- 
ent articles,  purporting  to  refer  to  different  persons  sad 
have  been  generally  so  received  by  the  editors  of  Suidas 
and  by  modern  legal  historians.  Some  authorities,  however, 
as  for  instance  Gibbon,  have  supposed  them  to  refer  to  the 
same  person.  The  first  article  is  unquestionably  meant  for 
the  jurist.  It  is  based  on  Procop  his,  whose  very  words  are  to 
some  extent  copied,  and  indeed  it  adds  nothing  to  what  the 
latter  tells  us,  except  the  statement  that  Tribonian  was  the 
son  of  Maccdonianus,  was  M  dumydpur  rur  rn^ur,  and 
was  a  heathen  and  atheist,  wholly  averse  to  the  Christian 
faith.  The  second  article  says  that  the  Tribonian  to  whom 
it  refers  was  of  Side  (in  Pamphylia),  was  also  W 
ru»  trnip\ur  was  a  man  of  learning,  and  wrote  various 
books,  among  which  are  mentioned  certain  astronomies) 
treatises,  a  dialogue  On  Happiness, and  two  addresses  to  Jus- 
tinian. None  of  these  books  relate  to  law;  and  the  better 
opinion  seems  to  be  that  there  were  two  Tribonians,  sppsr- 
ently  contemporaries,  though  possibly  someof  the  attribute! 
of  the  jurist  have  been,  by  a  mistake  of  the  compiler*  or 
transcribers  of  the  Lexicon  of  Suidas,  extended  to  the  m*n 
of  letters  of  the  same  name. 

The  character  which  Procopius  gives  to  the  jurist,  even 
if  touched  by  personal  spite,  is  entitled  to  some  credence, 
because  it  is  contained  in  the  Histories  and  not  in  the  scan- 
dalous and  secret  Aneedota.  It  isas  follows :  "  Tribonian  mm 
a  man  of  great  natural  powers,  and  had  attained  a<  nigh  » 
culture  as  any  one  of  his  time  ;  but  he  was  greedy  of  money, 
capable  of  selling  justice  for  gain,  and  every  day  he  repealed 
or  enacted  some  law  at  the  instance  of  people  who  pur- 
chased this  from  him  according  to  their  several  l 
He  was  pleasant  in  manner  am" 
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able  by  the  abundance  o»  bis  accomplish  menu  to  cast  into 
the  shade  hia  fault*  of  avarice"  (Per:,  I.  24,  25).  In  the 
Aneaiola  Procopius  adds  as  an  illustration  of  Justinian's 
vsnity  the  story  that  he  took  in  good  faith  an  observation 
made  to  him  by  Tribonian  while  sitting  as  assessor,  that  he 
(Tribonian)  greatly  feared  that  the  emperor  might  some 
day,  on  account  of  his  piety,  be  suddenly  carried  up  into 
heaven.  This  agrees  with  the  character  for  flattery  which 
the  minister  seems  to  have  enjoyed.  The  charge  of  hea- 
thenism we  find  in  Suidas  is  probable  enough  ;  that  is  to  say, 
Tribonian  may  well  have  been  a  crypto- pagan,  like  many 
other  eminent  courtiers  and  litterateurs  of  the  time  (includ- 
ing Procopius  himself)*  a  person  who,  while  professing 
Christianity,  was  at  least  indifferent  to  its  dogmas  and  rites, 
cherishing  a  sentimental  recollection  of  the  older  and  more 
glorious  days  of  the  empire. 

In  modern  times  Tribonian  has  been,  as  the  master  work- 
man of  Justinian's  codification  and  legislation,  charged 
with  three  offences, — bad  Latinity,  a  defective  arrangement 
of  the  legal  matter  in  the  Code  and  Digest,  and  a  too  free 
handling  of  the  extracts  from  the  older  jurists  included  in 
the  latter  compilation.  The  first  of  these  charges  cannot  be 
denied ;  but  it  is  bard  to  see  why  a  lawyer  of  the  6th  cen- 
tury, himself  born  in  a  Qreek-apeaking  part  of  the  empire, 
should  be  expected  to  write  Latin  as  pore  as  that  of  the  age 
of  Cicero,  or  even  of  the  age  of  Gains  and  the  Antonines.  To 
the  second  charge  also  a  plea  of  guilty  must  be  entered. 
The  Code  and  Digest  are  badly  arranged  according  to  our 
notions  of  scientific  arrangement.  These,  however,  are 
modern  notions.  The  ancients  generally  cared  but  little  for 
what  we  call  a  philosophic  distribution  of  topics,  and  Tri- 
bonian seems  to  have  merely  followed  the  order  of  the 
Perpetual  Edict  which  custom  had  already  established,  and 
from  which  custom  would  perhaps  have  refused  to  permit 
htm  to  depart.  He  may  more  fairly  be  blamed  for  not 
having  arranged  the  extracts  in  each  title  of  the  Digest 
according  to  some  rational  principle;  for  this  would  have 
been  easy,  and  would  have  spared  much  trouble  to  students 
and  practitioners  ever  since.  As  to  the  third  complaint, 
that  the  compilers  of  the  Digest  altered  the  extracts  they 
collected,  cutting  out  and  inserting  words  and  sentences  at 
their  own  pleasure,  this  was  a  process  absolutely  necessary 
according  to  the  instructions  given  them,  which  were  to 

Srrpare  a  compilation  representing  the  existing  law,  and  to 
e  used  for  the  actual  administration  of  justice  in  the  tri- 
bunals. The  so-called  Emblemata  (insertions)  of  Tribonian 
were  therefore  indispensable,  though,  of  course,  we  cannot 
say  whether  they  were  always  made  in  the  best  way. 
Upon  the  whole  subject  of  the  codification  and  legislation 
in  which  Tribonian  bore  a  part,  see  Justinian. 

Tribonian,  from  the  little  we  know  of  him,  would  seem 
to  have  been  a  remarkable  man,  and  in  the  front  rank  of 
the  great  ones  of  his  time.  There  is  nothing  to  show  that 
he  was  a  profound  and  philosophical  jurist,  like  Papinian  or 
Ulpian.  Bat  he  was  an  energetic  clear-headed  man,  of  great 
practical  force  and  skill,  cultivated,  accomplished, agreeable, 
flexible,  possibly  unscrupulous,  just  the  sort  of  person 
whom  a  restless  despot  like  Justinian  finds  useful.  His 
interest  in  legal  learning  is  proved  by  the  fact  that  he  had 
collected  a  vast  legal  library,  which  the  compilers  of  the 
rHgest  found  valuable  (see  const.  Tanta). 

The  usual  criticisms  on  Tribonian  may  be  found  In  the  Anti- 
Tritxmianiu  (1667)  of  Francis  Hotman,  the  aim  of  which  is  shown 
by  its  alternative  title,  Sive  ditcurtntt  m  quo  iurumrudrntuc  Tntxjni- 
'inem  itrrUiUu  et  leaum  pairiarum  rxcrUentia  ezhOxtur;  and  an 
answer  to  tbem  in  J.  P.  von  Ludewig,  Vita  Jmtiniani  et  Tbeixiarte, 
nec  nan  Trtboniani.  (J.  BR.) 

TRIBUNE  (tribunus)  was  a  name  assigned  to  officers 
of  several  different  descriptions  in  the  constitution 
of  ancient  Rome.  The  connection  of  the  word  with 
tribus,  "tribe,"  is  obvious.  The  original  tribunes 
were  no  doubt  the  commanders  of  the  several  contin- 
gents of  cavalry  and  infantry  which  were  supplied  to 
the  Roman  army  by  the  early  gentilician  tribes, — the 
Burnes,  the  Titles,  and  the  Luceres.  In  the  histori- 
cal period  the  infantry  in  each  legion  were  commanded 
by  six  tribunes,  and  the  number  six  is  probably  to  be 
traced  to  the  doubling  of  the  three  tribes  by  the  incor- 
poration of  the  new  elements  which  received  the  names 
of  Ramnes  sccundi,  Titie*  secundi,  Luceres  *ecut{di. 
The  tribuni  crlrrum  or  commanders  of  the  cavalry  no 
longer  existed  in  the  later  times  of  the  republic,  hav- 
ing died  out  with  the  decay  of  the  genuine  Roman 
cavalry.1  So  long  as  the  monarchy  lasted  these  tribunes 

1  In  the  legends  of  the  foundation  of  the  republic  Brutus  Is 
represented  as  having  exercised  authority,  when  the  king  was 
banished,  merely  by  virtue  of  holding  the  office  of  " 
Hkna, 


were  doubtless  nominated  by  the  commander-in-chief, 
the  king  :  and  the  nomination  passed  over  on  the  es- 
tablishment of  the  republic  to  his  successors,  the  con- 
suls. But,  as  the  army  increased,  the  popular  assem- 
bly insisted  on  having  a  voice  in  the  appointments, 
and  from  362  B.C.  six  tribunes  were  annually  nomi- 
nated by  popular  vote,  while  in  311  the  number  was 
raised  to  sixteen,  and  in  207  to  twenty-four,  at  which 
figure  it  remained.  The  tribunes  thus  elected  ranked 
as  magistrates  of  the  Roman  people,  atid  were  desig- 
nated tribuni  mil  it  urn  a  pnpulo,  while  those  who  owed 
their  office  to  the  consuls  bore  the  curious  title  of 
tribuni  rvfuli.  The  rights  of  the  assembly  passed  on 
to  the  emperors,  and  '  the  military  tribunes  of  Au- 
gustus" were  still  contrasted  with  those  nominated  in 
the  camp  by  the  actual  commanders.  The  obscure 
designation  tribunus  cerarius,  ' '  tribune  of  the  treas- 
ury, '  had  also,  in  all  probability,  a  connection  with 
the  early  organization  of  the  army.  The  officer  thus 
designated  was  at  any  rate  the  paymaster  of  the  troops, 
and  the  soldier  who  was  defrauded  of  his  pay  was 
allowed  to  exact  it  from  this  tribune  by  a  very  summary 
process.  There  was  still  another  and  important  class 
of  tribunes  who  qwed  their  existence  to  the  army.  In 
the  long  struggle  between  the  patrician  and  plebeian 
sections  of  the  population,  the  first  distinctions  in  the 
public  service  to  which  the  plebeians  forced  their  way 
were  military,  and  the  contest  for  admission  to  the 
consulate  was  in  large  part  a  contest  for  admission  tb 
the  supreme  command  of  the  national  forces.  In  445 
B.c,  the  year  in  which  mixed  marriages  of  patricians 
and  plebeians  were  for  the  first  time  permitted,  power 
was  given  to  the  senate  (then  wholly  patrician)  of  de- 
termining from  year  to  year  whether  consuls  or  mili- 
tary tribunes  with  consular  authority  (tribuni  militara 
contulari  potentate  or  imperio)  should  be  appointed. 
But,  even  when  the  senate  decided  in  favor  of  electing 
tribunes,  no  election  was  valid  without  the  express 
sanction  of  the  senate  superadded  to  the  vote  of  the 
oenturiate  assembly.  If  it  happened  to  be  too  invidi- 
ous for  the  senate  openly  to  cancel  the  election,  it  was 
possible  for  the  patricians  to  obtain  a  decision  from 
the  sacred  authorities  to  the  effect  that  some  religious 
practice  had  not  been  duly  observed,  and  that  in  con- 
sequence the  appointment  was  invalid.  According  to 
tradition,  recourse  was  had  to  this  device  at  the  first 
election,  a  plebeian  having  been  successful.  Forty- 
five  years  elapsed  after  the  creation  of  the  office  before 
any  plebeian  was  permitted  to  fill  it,  and  it  was  held  by 
very  few  down  to  the  time  at  which  it  was  abolished 
(367  B.C. )  and  the  plebeians  were  fully  admitted  to  the 
consulate.  The  number  of  consular  tribunes  elected 
on  each  occasion  varied  from  three  to  six  ;  there  was 
no  year  without  a  patrician,  and  to  the  patrician  mem- 
bers were  probably  confined  the  most  highly  esteemed 
duties,  those  relating  to  the  administration  of  the  law 
and  to  religion. 

But  by  far  the  most  important  tribunes  who  ever 
existed  in  the  Roman  community  were  the  tribunes 
of  the  commons  (tribuni  pUbis).  These,  as  has  been 
explained  in  Rome  (vol.  xx.  p.  755  sq.),  were  the  most 
characteristic  outcome  of  the  long  struggle  between 
the  two  orders,  the  patrician  and  the  plebeian.  When 
in  494  B.c.  the  plebeian  legionaries  met  on  the  Sacred 
|  Mount  and  bound  themselves  to  stand  by  each  other 
;  to  the  end.  it  was  determined  that  the  plebeians  should 
!  by  themselves  annually  appoint  executive  officers  to 
stand  over  against  the  patrician  officers, — two  tribunes 
(the  very  name  commemorated  the  military  nature  of 
the  revolt)  to  confront  the  two  consuls,  and  two  helpers 
called  tediles  to  balance  the  two  patrician  helpers,  the 
quaestors.  The  name  icdile  is  obviously  connected 
with  ardes,  "a  temple,"  and  is  an  indication  of  the 
fact  that  there  was  a  religious  core  to  the  insurrection, 
just  as  there  was  a  religious  core  to  the  patriciaa  op- 
position. The  temple  of  Diana  and  Ceres  on  the 
Aventine  Hill  became  for  a  time  to  the  plebeians  what 
the  temple  of  Saturn  was  to  the  patricians,— their 
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official  centre  and  their  record  office.  _  The  insurgent 
leaden  aim  pressed  religion  into  their  service  in  an- 
other way.    The  masses  assembled  on  the  Sacred 
Mount  bound  themselves  by  a  solemn  oath  to  regard 
the  persons  of  their  tribunes  and  aediles  as  inviolable, 
and  to  treat  as  forfeited  to  Diana  and  Ceres  the  lives 
and  property  of  those  who  offered  them  insult.  That 
this  purely  plebeian  oath  was  the  real  ultimate  basis 
of  the  sanctity  which  attached  to  the  tribunate  during 
the  whole  time  of  its  existence  can  hardly  be  believed, 
though  this  view  has  had  powerful  support  both  in 
ancient  and  in  recent  time*.   The  revolution  must 
have  ended  in  something  which  was  deemed  by  both 
the  contending  bodies  to  be  a  binding  compact, 
although  the  lapse  of  time  has  blotted  out  its  terms. 
The  historian  Dionysius  may  have  been  only  technio- 
ally  wrong  in  supposing  that  peace  was  concluded  be- 
tween the  two  parties  t>y  the  fetial  priests,  with  the 
forms  adopted  by  Rome  in  making  treaties  with  a 
foreign  state.    If  this  were  fact,  the  u  sacrosanctity  " 
of  the  tribunes  would  be  adequately  explained,  because 
all  such  formal  foedcra  were  '  sacrosanct. "   But,  not- 
withstanding that  the  plebeians  may  safely  be  assumed 
to  have  been  conscious  of  having  to  a  large  extent 
sprung  from  another  race  than  the  patricians  and  their 
retainers,  it  is  not  likely  that  the  feeling  was  suffi- 
ciently strong  to  permit  of  the  compact  taking  the 
form  of  a  treaty  between  alien  powers.    Yet  there 
must  have  been  a  formal  acceptance  by  the  patricians 
of  the  plebeian  conditions;  and  most  probably  the 
oath  which  was  first  sworn  by  the  insurgents  was 
afterwards  taken  by  the  whole  oommunity,  and  the 
"sacrosanctity"  of  the  plebeian  officials  became  a 
part  of  the  constitution.   There  must  also  have  been 
some  constitutional  definition  of  the  powers  of  the 
tribunes.    These  rested  at  first  on  an  extension  of  the 

SDWer  of  veto  which  the  republic  had  introduced, 
ust  as  one  consul  could  annul  an  act  or  order  of  his 
colleague,  so  a  tribune  could  annul  an  act  or  order  of 
a  consul,  or  of  any  officer  inferior  to  him.  There  was 
no  doubt  a  vague  understanding  that  only  acts  or 
orders  which  sinned  against  the  just  and  established 
practice  of  the  constitution  should  be  annulled,  and 
then  only  in  cases  affecting  definite  individuals.  The 
tribune  was  to  give  his  help  against  illegality  in  con- 
crete instances.  The  cases  which  arose  most  commonly 
concerned  the  administration  of  justice  and  the  levying 
of  troops. 

Although  the  revolution  of  494  gave  the  tribunes  a 
foothold  in  the  constitution,  it  left  them  with  no  very 
definite  resources  against  breaches  of  compact  by  the 
patricians.  The  traditional  history  of  the  tribunate 
from  494  to  451  B.C.  is  obscure,  and,  so  far  as  details 
are  concerned,  nearly  worthless  ;  but  there  is  a  thread 
running  through  it  which  may  well  be  truth.  We  j 
hear  of  attacks  by  patricians  on  the  newly  won  privi- 
leges, even  of  the  assassination  of  a  tribune,  and  of 
attempts  on  the  part  of  the  plebeians  to  bring  patri- 
cian offenders  to  justice.  The  assembled  plebeians 
attempt  to  set  up  a  criminal  jurisdiction  for  their  own 
assembly  parallel  to  that  practiced  by  the  older  centu- 
riate  assembly,  in  which  the  nobles  possess  a  pre- 
ponderating influence.  Nay,  more,  the  plebs  attempts 
something  like  legislation  ;  it  passes  resolutions  which 
it  hopes  to  force  the  patrician  body  to  accept  as  valid. 
As  to  details,  only  a  few  are  worth  notice.  In  the 
first  place,  the  number  of  tribunes  is  raised  to  ten,  how 
we  do  not  know ;  but  apparently  some  constitutional 
recognition  of  the  increase  is  obtained.  Then  an 
alteration  is  made  in  the  mode  of  election.  As  to  the 
original  mode,  the  ancient  authorities  are  hopelessly 
at  variance.  Some  of  them  gravely  assert  that  the 
appointment  lay  with  the  assembly  of  the  curiie — the 
most  ancient  and  certainly  the  most  patrician  in  Rome, 
even  if  we  allow  the  view,  which,  in  spite  of  great 
names,  is  more  than  doubtful — that  the  plebeians 
were  members  of  it  at  any  time  when  it  still  possessed 
political  importance.    The  opinion  of  Mommscn  about 


the  method  of  election  is  more  plausible  than  the 
others.  It  was  in  accordance  with  the  Roman  spirit 
of  order  that  the  tribunes,  in  summoning  their  assem- 
blies, should  not  ask  the  plebeians  to  come  tv  ma** 
as  individuals,  and  vote  by  heads,  but  should  organite 
their  supporters  in  bands.  The  curia  was  certainly  a 
territorial  district,  and  the  tribunes  may  have  origi- 
nally used  it  as  the  basis  of  their  organization.  If 
tribunes  were  elected  by  plebeians  massed  cnrintitu, 
such  a  meeting  would  easily  be  mistaken  in  later  time* 
for  the  omnitta  curiata.  At  any  rate,  a  change  nt 
introduced  in  471  by  the  Publilian  Law  of  Volero, 
which  directed  that  the  tribunes  should  be  chosen  in 
an  assembly  organized  on  the  basis  of  the  Servian  or 
local  tribe,  instead  of  the  curia.  This  assembly  wis 
the  germ  of  the  comitut  trilmla.  The  question  by 
what  authority  the  Law  of  Volero  was  sanctioned  u 
difficult  to  answer.  Possibly  the  law  was  a  mere  reso- 
lution of  the  plebeians  with  which  the  patricians  did 
not  interfere,  because  they  did  not  consider  that  the 
mode  of  election  was  any  concern  of  theirs.  In  the 
first  period  of  the  tribunate  the  tribunes  almost  cer- 
tainly agitated  to  obtain  for  their  supporters  a  share 
in  the  benefits  of  the  state  domain.  And,  whatever 
view  may  be  taken  of  the  movement  which  led  to 
the  decern vi rate,  an  important  element  in  it  was  of 
a  certainty  the  agitation  carried  on  by  the  tributes 
for  the  reduction  of  the  law  of  Rome  to  a  written 
code.  Until  they  obtained  this,  it  was  impossible  for 
them  effectually  to  protect  those  who  appealed 
against  harsh  treatment  by  the  consuls  in  their 
capacity  of  judges. 

Daring  the  decemvirate  the  tribunate  waa  in  abeyance. 
It  waa  called  into  life  again  by  the  revolution  of  449.  which 
gave  the  tribunes  a  considerably  stronger  position.  Their 
personal  privileges  and  those  of  the  ndilea  were  renewed, 
while  sacrosanctity  waa  attached  to  a  body  of  men  called 
judieet  dtcemviri,  who  seem  to  have  been  the  legal  aasiaunte 
of  the  tribunes.  The  road  waa  opened  up  to  valid  legisla- 
tion by  the  tribunes  through  the  assembly  of  tbe  tribes, 
but  in  this  respect  they  were  submitted  to  the  control 
of  the  senate.  The  growth  of  the  influence  of  the  tribe 
assembly  over  legislation  belongs  rather  to  the  history  of 
the  com  rr  i  a.  (q.v.)  than  to  that  of  the  tribunate.  After  the 
Hortenaian  Law  of  287  B.C.  down  to  the  end  of  the  republic 
nearly  all  the  legislation  of  Borne  was  in  the  hands  of  the 
tribunes.  The  details  of  the  history  of  the  tribunate  ia 
its  second  period,  from  449  to  367  B.C.,  are  hardly  less  ob- 
scure than  those  which  belong  to  tbe  earlier  time.  Then- 
was,  however,  on  the  whole,  undoubtedly  an  advance  is 
dignity  and  importance.  Gradually  a  right  was  acquired 
of  watching  and  interfering  with  the  proceedings  of  the 
senate,  and  even  with  legislation.  Whether  the  absolute 
right  of  veto  had  been  achieved  before  36*7  may  well  be 
doubted.  But  the  original  anxUium,  or  right  of  protecting 
individuals,  was,  during  this  period,  undergoing  a  very  re- 
markable expansion.  From  forbidding  a  single  act  of  s 
magistrate  in  relation  to  a  single  person,  tbe  tribunes  ad- 
vanced to  forbidding  by  anticipation  all  acta  of  a  certain 
class,  whoever  the  persons  affected  by  them  might  prove  to 
be.  It  therefore  became  useless  for  the  senate  or  thecooiitia 
to  pass  ordinances  if  a  tribune  was  ready  to  forbid  the 
magistrates  to  carry  them  out.  Ultimately  the  mere  an- 
nouncement of  such  an  intention  by  a  tribune  was  sufficient 
to  cause  the  obnoxious  project  to  drop:  that  is  to  say.  the 
tribunes  acquired  a  right  to  stop  all  business  both  in  the 
deliberative  assembly,  tbe  senate,  and  in  the  legislative 
assemblies,  the  comitia.  The  technical  name  for  this  right 
of  veto  is  Mfereessio.  To  what  extent  the  tribunes  daring 
the  time  from  449  to  387  took  part  in  criminal  prosecutions 
is  matter  of  doubt  The  XII.  Tables  had  settled  that 
offenders  could  only  be  punished  in  person  by  the  centu- 
ries, but  tradition  speaks  of  prosecutions  by  tribunes  before 
the  tribes  where  the  penalty  sought  was  pecuniary.  The 
two  main  objects  of  the  tribunes,  however,  at  the  time  of 
which  we  are  speaking  were  the  opening  of  the  consul*!* 
to  plebeians  and  the  regulation  of  the  state  domain  in  the 
interests  of  the  whole  community, 
the  Licinic-Sextian  Laws  of  367. 

Then  a  considerable  change  c 
From  being  an  opposition  weapon  it  became  an  imp 
wheel  in  the  regular  machine  of  state.  The  i 
more  and  more  plebeian,  and  a 
evolved  which  comprised  both  orders  in  thei 
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■Mt  at  drat  belonged  to  the  tame  notable  plebeian  families 
which  attained  to  the  consulate.  The  old  friction  between 
»r:i it*  and  tribunes  disappeared.  It  mi  found  that  the 
tribunate  served  to  flit  aorae  gap*  in  the  constitution,  and 
id  power  was  placed  by  common  consent  on  a  solid  constitu- 
tional basis.  From  357  to  134  B.c.  (when  Tiberius  Gracchus 
became  tribune)  the  tribunate  was  for  the  most  part  a  mere 
organ  of  senatorial  government.  As  the  change  made  by 
the  Graccbi  was  rather  in  the  practice  than  in  the  theory  of 
the  tribunate,  it  will  be  convenient  at  this  point  to  give  a 
definite  sketch  of  the  conditions  and  privileges  attaching 
to  the  office. 

Even  after  the  difference  between  patrician  and  plebeian 
birth  had  ceased  to  be  of  much  practical  consequence  in  other 
directions,  the  plebeian  character  was  a  necessity  for  the 
tribune.  When  the  patricians  P.  Sulpiclus  Rufus  and,  later, 
P.  Clod i as  (the  antagonist  of  Cicero)  desired  to  enter  on  a 
demagogic  course,  they  were  compelled  to  divest  themselves 
of  their  patrician  quality  by  a  peculiar  legal  process.  Even 
the  patricians  who  became  so  by  mere  flat  of  the  emperors 
were  excluded  from  the  tribunate.  The  other  necessary 
qualifications  were  for  the  most  part  such  as  attached  to  the 
other  Roman  magistracies,— complete  citiaenship,  absence 
of  certain  conditions  regarded  as  disgraceful,  fulfilment  of 
military  duties.  The  minimum  age  required  for  the  office 
ww.  as  in  the  case  of  the  qussstorahip,  twenty-seven.  The 
tribunate  stood  outside  the  round  of  magistracies  the  con- 
ditions of  which  were  regulated  by  the  Villian  Law  of  100 
sx.  Theelection  took  place  In  a  purely  plebeian  assembly, 
raoged  by  tribes,  under  the  presidency  of  a  tribune  selected 
by  lot  The  tribune  was  bound  by  law  to  see  a  complete  set 
of  tea  tribunes  appointed.  Technically,  the  tribunes  were 
reckoned,  not  as  magistrates  of  the  Roman  popple,  but  as 
magistrates  of  the  Soman  plebs ;  they  therefore  had  no 
special  robe  of  office,  no  llctors,  but  only  messengers  (via- 
ism),  no  official  chair,  like  the  curule  seat,  but  only  benches 
\nUtdia).  Their  right  to  summon  the  plebs  together, 
whether  for  the  purpose  of  listening  to  a  speech  (in  which 
case  the  meeting  was  a  eontie)  or  for  passing  ordinances  (oom- 
Ok  tnMUa  ,  was  rendered  absolute  by  the  "  laws  under 
acred  sanction  "  (legtt  tacralm),  which  had  been  incorporated 
with  the  constitution  on  the  abolition  of  the  decemvirs te. 
The  right  to  summon  the  senate  and  to  lay  business  before 
it  was  acquired  soon  after  367,  but  was  seldom  exercised, 
si  the  tribunes  had  abundant  means  of  securing  what  they 
wanted  by  pressure  applied  to  the  ordinary  presidents, — 
the  consuls  or  the  urban  pnetor.  Whan  an  interregnum 
came  about  and  there  were  no  "  magistrates  of  the  Roman 
people,"  the  plebeian  tribunes  became  the  proper  presidents 
of  the  senate  and  conductors  of  ordinary  state  business.  At 
the  end  of  the  republic  there  were  interregna  of  several 
months'  duration,  when  the  tribunes  held  a  position  of  more 
than  usual  Importance.  A  tenure  of  the  tribunate  did 
not,  nntil  a  comparatively  late  period  (probably  about  the 
time  of  the  Second  Punic  War),  confer  a  claim  to  a  perma- 
nent seat  In  the  senate.  The  candidates  for  the  office  were 
mainly  young  men  of  good  family  who  were  at  the  begin- 
ning of  their  political  career,  but  the  office  was  often  filled 
by  older  men  of  ambition  who  were  struggling  upwards 
The  plebeian  fed  lies  very  soon  after 
from  the  tribunes  and  associated 


their  help  was  sought.  Naturally  this  ordinary  humdrum 
work  of  the  tribunes  has  left  little  mark  on  the  pages  of  the 
historians,  but  we  hear  of  it  not  unfrequently  in  Cicero's 
speeches  and  in  other  writings  which  deal  with  legal  mat- 
ters. According  to  the  general  principle  of  the  constitution, 
magistrates  could  forbid  the  acts  of  magistrates  eqnal  to  or 
inferior  to  themselves.  For  this  purpose  the  tribunes  were 
deemed  superior  to  all  other  officers.  If  a  tribune  exercised 
his  veto  no  other  tribune  could  annul  it,  for  the  veto  could 
not  be  itself  vetoed,  but  it  was  possible  for  another  tribune 
to  protect  a  definite  individual  from  the  consequences  of 
disobedience.  The  number  of  the  tribunes  (ten)  made  it 
always  possible  that  one  might  balk  the  action  of  another, 
except  at  times  when  popular  feeling  was  strongly  roused. 
In  any  case  it  was  of  little  use  for  a  tribune  to  move  in  sny 
important  matter  unless  be  had  secured  the  co-operation  or 
at  least  the  neutrality  of  all  his  colleagues.  The  veto  was 
not,  however,  absolute  in  all  directions.  In  some  it  was 
limited  by  statute;  thus  the  law  passed  by  Gains  Gracchus 
about  the  consular  provinces  did  not  permit  a  tribune  to 
veto  the  annual  decree  of  the  senate  concerning  th 
When  there  waa  a  dictator  at  the  bead  of  the  state,  the 
was  of  no  avail  against  him.  One  of  the  important  i 
functions  of  the  tribunes  was  to  conduct  prosecutions  of 
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real  kernel  of  the  tribune's 
*tertt$sio  or  right  of  annulling 
by  the  senate  or  proposed  by  a 
usued  by  a  magistrate  in  pursuance  of  his  office.  From  3*37 
ax.  down  to  the  time  of  the  Gracchi  the  power  of  veto  in 
public  matters  was  on  the  whole  used  in  the  Interest  of  the 
aristocratic  governing  families  to  oheck  opposition  arising 
in  their  own  ranks.  A  recalcitrant  consul  was  most  readily 
brought  to  obedience  by  an  exercise  of  tribuuician  power. 
Bat,  although  modern  readers  of  the  ancient  historians  are 
apt  to  carry  away  the  idea  that  the  tribunate  was  an  in- 
tensely political  office,  it  is  safe  to  say  that  the  occasions  on 
which  tribunes  found  it  possible  to  play  a  prominent  part 
in  politics  were  extremely  few,  even  in  the  late  republic. 
On  the  other  hand,  the  tribunes  found  a  field  for  constant 
activity  in  watching  the  administration  of  justice  and  in 
rendering  assistance  to  those  who  bad  received  harsh  treat- 
ment from  the  magistrates.  The  tribunes  were  in  fact 
primarily  legal  functionaries,  and  constituted  in  a  way  the 
only  court  of  appeal  in  republican  Rome.  It  was  to  tbisend 
that  they  were  forbidden  to  pass  a  whole  night  away  from 
the  city,  except  during  the  Latin  festival  on  the  Alban 
Mount,  and  that  they  were  expected  to  keep  their  doors 
open  to  suppliants  by  night  as  well  as  by  day.  They  held 
ooert  by  day  in  the  Forum  close  by  the  Porcisn  basilica,  and 
frequently  made  elaborate  legal  inquiries  into  cases  where 
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sought  to  inflict  punishment  on  the  culprit's  person,  the 
appeal  was  to  the  assembly  of  the  centuries ;  if  he  wished 
for  a  large  fine,  the  appeal  was  to  the  assembly  of  the 
tribes.  As  the  tribune  had  no  right  to  summon  the  centu- 
ries, he  had  to  obtain  the  necessary  meetings  through  the 
urban  pnetor.  In  the  other  event  he  himself  called  together 
the  tribute  assembly  and  proposed  a  bill  for  fining  the  cul- 

EuHm  bo^cases"0"  °  WM* Very  " 

It  is  commonly  stated  that  a  great  change  passed  over 
the  tribunate  at  the  time  of  the  Gracchi,  and  that  from 
their  day  to  the  end  of  the  republic  it  was  used  as  an  in- 
strument for  setting  on  foot  political  agitation  and  for  in- 
ducing revolutionary  changes.  This  view  is  an  inversion 
of  the  facts.  The  tribunate  did  not  create  the  agitation 
and  the  revolutions,  but  these  found  vent  through  the 
tribunate,  which  gave  to  the  democratic  leaders  the  hope 
that  acknowledged  evils  might  be  cured  by  constitutional 
means,  and  in  the  desperate  struggle  to  realise  it  the  best 
democratic  tribunes  strained  the  theoretic  powers  of  their 
office  to  their  rain.  For  the  bad  tribunes  did  not  hesitate 
to  use  for  bad  ends  the  powers  which  bad  been  strained 
in  the  attempt  to  secure  what  was  good.  But  herein  the 
tribunate  only  fared  like  all  other  parts  of  the  republican 
constitution  in  its  last  period.  The  conauls  and  the  senate 
were  at  least  as  guilty  as  the  tribunes.  After  a  severe 
restriction  of  its  powers  by  8ulla  and  a  restoration  by 
Pompey,  which  gave  a  twenty  years'  respite,  the  tribunate 
was  merged  into  the  imperial  constitution,  of  which  indeed 
it  became  the  chief  corner-stone.  The  emperors  did  not  be- 
come tribunes,  hut  took  up  into  their  privileges  the  eiwenro 
of  the  office,  the  "  tribuuician  authority.''  This  distinction 
between  the  ee 
tenure  of  the 
Pompey,  for  exami 

made  proconsul  of  all  the  Eastern  provinces,  but  he  exer- 
cised in  them  a  "  proconsulsr  authority  "  which  was  su- 
perior  to  that  of  the  actual  proconsuls,— an  authority  which 
was  the  prototype  of  the  imperial  authority  on  its  military 
side.  Similarly  the  emperor,  as  civil  governor,  without 
being  tribune,  exercised  powers  of  like  quality  with  the 
powers  of  the  tribune,  thongh  of  superior  force.  By  virtue 
of  his  tribuuician  suthority  he  acquired  a  veto  on  legisla- 
tion, he  became  the  supreme  court  of  appeal  for  the  empire, 
and  to  his  person  was  attached  the  ancient  sacrosanctity. 
Augustus  showed  the  highest  statesmanship  in  founding 
his  power  upon  a  metamorphosed  tribunate,  rather  than 
upon  a  metamorphosed  dictatorship,  upon  traditions  which 
were  democratic  rather  than  upon  traditions  which  were 
patrician  and  optimate.  The  tribunes  continued  to  exist 
till  a  late  period,  with  gradually  vanishing  dignity  and 
rights  ;  but  it  is  not  necessary  here  to  trace  their  decay  iu 
detail. 

The  name  "tribune"  was  once  again  illuminated  by  a 
passing  glory  when  assumed  by  Cola  di  Rienxi.  The  move- 
ment which  he  headed  was  in  many  respects  extremely  like 
the  early  movements  of  the  plebeians  against  the  patricians, 
and  his  scheme  for  uniting  Italy  in  one  free  republic  was 
strangely  parallel  with  the  greatest  dream  of  the  Gracchi. 
See  Komi:,  vol.  xx.  p.  817  *q. 

The  history  of  the  tribunate  Is  Interwoven  with  that  of  Rome, 
and  must,  to  a  large  extent,  be  sought  for  in  the  same  sources. 


9     vniiuiiirmu  nuuiunn.  luuuiniinuuii 

lential  principle  of  the  office  and  the  actual 
office  was  a  creation  of  the  late  republic, 
ample,  when  be  went  to  the  East,  was  not 
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TRICHINA-TRICYCLE. 


by  rfomt 


to  the  office  are  profoundly  analysed 
Jsrtehl,  and  are  clearly  set  forth  by  E. 
Hanog  la  hU  Qtxhichtc  u.  Sf/Mem  da-  rOmuchm  StaaUx-rrfiurung 
(LelpaTc,  1884).  (j.s.  a.) 

TRICHINA,  TRICHINOSIS.  See  Nkmatoidea, 
and  Parasitism,  vol.  xviii.  p.  275. 

TRICHINOPOLI,  a  district  of  British  India,  in 
the  Madras  presidency,  lying  between  10°  37'  and  11° 
30'  N.  lat  and  78°  12'  and  79°  30'  E.  long.  Its  area 
is  3561  square  miles.  It  is  bounded  on  the  north  and 
northwest  by  Salem,  on  the  north  and  northeast  by 
South  Arcot,  on  the  east  and  southeast  byTanjore,  on 
the  south  by  Pudukottai  state  and  Madura,  and  on 
the  west  by  Coimbatore.  The  surface  is  generally  flat, 
though  diversified  by  masses  of  crystalline  rock,  of 
which  the  Trichinopoli  rock  in  the  fort  is  a  well-known 
example.  The  district  is  well  wooded,  though  nothing 
worthy  of  the  name  of  forest  is  to  be  found  in  it  The 
only  mountains  are  the  Pachaimalais,  which  rise  to 
2500  feet  and  extend  into  Salem  district.  The  Kaberi 
{';•'••)  And  its  brauch  the  Colerun  are  the  only  rivers  of 
any  importance.  Trichinopoli  has  numerous  roads, 
and  the  South  Indian  Railway  traverses  it  from  east  to 
west.  The  climate  is  very  hot,  and  not  liable  to  great 
variations;  the  annual  average  rainfall  is  about  38 
inches. 


In  1881  the  population  of  the  district  was  1,215,033  (males 
586,434,  females  628,599),  of  whom  Hindus  numbered  1,119,- 
434,  Modammedans  34,104,  and  Christians  58,809.  The  only 
town  with  a  population  exceeding  10,000  is  Trichinopoli, 
the  capital,  with  84,449  inhabitants.  This  city  is  chiefly 
noticeable  for  its  strong  fort,  perched  on  a  granite  peak,  500 
feet  high,  and  the  group  of  templea  and  temple  buildings 
situated  on  and  around  it,  The  town  next  in  importance  is 
8bira.noam  (qx.).  The  chief  crops  of  the  district  are  rice, 
cotton,  tobacco,  indigo,  sugar-cane,  cocoa-nut,  plantain, 
areca-nut,  and  chillies;  and  the  moat  important  local  in- 
dustries are  weaving  and  the  manufacture  of  cigars.  The 
principal  exports  are  grain  of  all  kinds,  especially  rice ;  the 
imports,  tobacco  and  salt.  In  1885-86  the  gross  revenue  of 
the  district  was  £225,896  [$1,097,854.56],  the  land-tax  yield- 
ing £185,889  [#m, 420.54].  Trichinopoli  district,  along  with 
the  rest  of  the  Carnatic,  of  which  it  formed  part,  passed  to 
the  British  by  treaty  in  1801. 

TRIC  TRAC   See  Backoammon,  vol  iii.  p.  173. 

TRICYCLE.  Though  velocipedes  were  made  and 
used  more  than  one  hundred  years  ago,  none  were 
practically  successful  until  the  brothers  Starley  con- 
structed in  1876  the  Coventry  tricycle.  One  of  the 
earliest  descriptions  of  a  cycle  occurs  in  the  Journal 
tie.  Ihru  of  17th  July,  1779.  Somewhat  later  M. 
Richard  invented  a  machine  driven  by  mechanism  al- 
most identical  with  that  of  the  modern  omnicycle,  but 
without  the  expanding  segments.  Early  in  the  19th 
century  the  cranked  axle  worked  by  treadles  and  levers 
came  into  fashion  ;  then  the  heavy  four-wheelers  were 
preferred.  All  these  machines,  however,  labored 
under  three  fatal  defects :  it  was  almost  impossible  to 
drive  them  up-hill,  to  check  them  in  going  down-hill, 
and  to  prevent  their  overturning  in  rounding  a  corner. 

It  was  the  success  of  the  early  bicycle  (see  Bicycle) 
which  suggested  the  belief  that  a  serviceable  tricycle 
could  be  made.  One  of  these  bicycles  was  specially 
constructed  for  ladies,  the  hind  wheel  being  placed  well 
on  one  side  ;  but  though  it  could  be  ridden,  it  was  not 
a  commercial  success.  The  brothers  Starley,  by  put- 
ting a  second  small  wheel  in  front  of  the  large  driving 
wheel  and  on  the  same  side  as  the  small  hind  wheel, 
gave  stability  to  the  machine  ;  it  was  steered  by  turn- 
ing the  small  wheels  opposite  ways,  and  driven  by  the 
large  wheel  by  means  of  cranks  and  connecting  rods. 
The  same  machine  with  chain  driving— the  Coventry 
rotary — is  still  very  largely  used.  In  1877  James 
Starley,  it  is  believed  without  any  knowledge  of  the 
gear  used  by  Fowler  for  traction  engines,  re-invented 
the  same  differential  gear  for  tricycles.  By  this  the 
same  force  is,  under  all  circumstances,  applied  to  each 
of  two  equal  driving  wheels,  and  the  evil  effects  of 
driving  a  single  wheel  are  done  away  with.  This  gear 
was  used  in  the  original  Salvo  tricycle,  which  is  the 


type  of  the  surest  machine  at  the  present  day.  Id  the 
early  days  of  the  modern  tricycle,  other  designs  were 
carried  out,  which  have  now  become  practically  ob- 
solete. In  one  form  the  hind  wheel  of  a  bicycle  was 
replaced  by  a  pair  of  equal  wheels,  one  on  each  side, 
but  the  instability  of  such  a  construction  was  fatal.  In 
another,  the  Challenge,  the  two  wheels  were  placed  in 
front  of  the  large  driver  and  turned  together  to  steer 

j  the  machine ;  stability  was  obtained  by  putting  the 
rider  in  front  of  the  large  wheel  and  lower  down,  the 

I  power  being  communicated  by  cranks  and  oonnectin/r 
rods.  But  the  weight  of  this  machine  and  the  small 
proportion  of  the  load  on  the  driving  wheel  were  seri- 
ous defects. 

Single-driving  rear-steerers  were  at  this  time  very 
common,  and,  though  highly  objectionable,  are  still  to 
be  seen.  Rear-steerers  were  improved  by  making  both 
front  wheels  drivers  and  allowing  for  the  overrunning 
of  one  or  the  other  by  clutch,  as  in  the  Cbeylesmore. 
or  by  ratchet  driving ;  but  steering  by  the  hind  wheel 
is  essentially  wrong,  and  these  machines  are  avoided 
by  experienced  riders.  Rear-steerers  have,  however, 
lately  been  made  with  a  through  axle  and  differential 
gear  (Rover),  the  rider  being  placed  further  back  so  as 
to  increase  the  load  on  the  Bteering  wheel ;  but  the  evil 
of  rear-steering  is  only  reduced,  not  removed.  The 
clutch  is  also  employed  on  some  front-steerers;  and. 
though  in  certain  respects  it  has  an  advantage  over  the 
differential  gear,  for  general  use  it  is  not  so  suitable. 
The  differential  gear  is  an  essential  feature  of  the  mod- 
ern tricycle. 

In  1878  Messrs  Doubleday  and  H  umber  patented  the 
Humber  machine,  which  is  both  driven  and  steered  by 
the  two  front  wheels,  the  rider  being  seated  on  a  trail- 
ing backbone  and  hind  wheel  as  in  the  bicycle.  This 
machine  requires  skill  to  manage ;  the  steering  ia  at 
first  difficult  to  control  and  a  spill  over  the  handles  is 
quite  possible ;  under  a  skilful  rider,  however,  the 
Humber  is  generally  recognized  as  one  of  the  fastest 
machines.  It  is  steered  by  a  cross  handle,  like  the 
bicycle,  and  this  method  of  Bteering,  in  spite  of  the 
fact  that  it  boxes  the  rider  into  the  machine,  is  be- 
coming very  general  in  front  steerers  in  place  of  the 
rack  and  pinion  steering  hitherto  in  use.  The  Crip- 
per  is  a  very  popular  example.  The  brake  is  an  im- 
portant feature  in  roadster  tricycles  It  is  always 
made  to  act  on  the  box  of  the  differential  gear  where 
that  is  used  ;  but  in  clutch  or  single-driven  machines 
one  or  two  independent  band-brakes  or  spoon-brakes 
are  used. 

In  early  days  the  steering  wheel  was  made  small  to 
save  weight;  the  drivers  were  often  50  inches  or  more 
in  diameter ;  and  the  machine  was  as  short  as  possible. 
Owing  to  the  discomfort  attending  a  small  wheel  and 
a  short  base  the  tendency  at  present  is  to  increase  the 
size  of  the  steering  wheel  and  the  length  of  the  base, 
and  to  diminish  the  diameter  of  the  drivers,— two 
notable  examples  being  the  Quadrant  and  the  Crescent 
It  is  usual,  especially  when  small  driving  wheels  are 
used,  to  gear  the  machine  up,  just  as  in  the  old  dap 
they  were  commonly  geared  down  ;  that  is,  the  chain 
wheel  on  the  crank  axle  has  more  or  fewer  teeth  than 
that  on  the  wheel  axle,  and  thus  the  wheels  turn  faster 
or  slower  than  the  cranks,  or  are  equivalent  to  larger 
or  smaller  wheels.  Two-speed  gears  are  beconnn* 
general,  among  which  may  be  especially  mentioned 
the  Cryptodynamic.  By  means  of  these  it  is  possible 
to  change  the  gear  of  the  machine  so  as  to  have  a  high 
gear  under  favorable  conditions  and  a  low  gear  when 
mud,  wind,  or  an  ascent  make  travelling  difficult 
Although  chain  gearing  is  used  in  nearly  every  ma- 
chine made,  connecting  rods,  wheels,  or  bands  are 
fitted  instead  to  some  machines.  The  necessity  for  such 
mechanism  has  been  avoided  by  making  the  wheel  axle 
also  the  treadle  axle ;  but  great  instability  is  the  rwult- 

Machines  in  which  the  arras  instead  of  the  legs  supply 
the  power  are  made,  and  are  of  immense  service  to  tliow 
who  have  lost  the  use  of  their  legs. 
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Owing  to  the  inconvenience  caused  by  doorways  being  I  ing,  mainly  of  the  14th  century,  and  incorporating  frag- 
often  too  narrow  to  allow  a  tricycle  to  paw  through,  many  |  ments  0f  a  Roman  temple  and  early  Christian  churches. 

machines  are  made  to  fold  up  into  a  i 


or  to  shut  up  like  a  telescope. 

It  is  important  that  the  rider  should  be  so  placed 
that  he  can,  without  leaiiing  forward,  put  most  of 
hi*  weight  on  the  treadles,  and  this  is  moro  than 
<-ver  needed  as  the  steepness  of  an  ascent  increases, 
because  the  slope  of  the  machine  has  a  contrary 
effect  Sliding  seats  were  arranged  for  th  Is  purpose ; 
hat  Mr.  Warner  Jones  has  made  use  of  a  swinging 
frame  which  the  rider  can  lock  in  any  position  ho 
pleases.  It  is  the  i 
such  comfort  to  the  rider  of  I 
him  at  all  times  in  the  position  I 


swinging  frame  which  give* 
r  of  the  Otto  bicycle,  placing 
e  position  most  suitable  for 


Carrier  tricycles,  in  which  due  provision  is  I 
for  the  proper  distribution  of  the  load,  are 
used  by  the  post-office  and  by  tradesmen  in  th 
business.   The  "  Coventry  chair  "  is  a  kind  of  bath 
chair  driven  as  a  tricycle  by  a  rider  behind.  When 
invalids  have  overcome  a  certain  prejudice  as  to  the 
danger  of  this  kind  of  vehicle,  it  will  no  doubt  be 
more  generally  used. 

In  machines  for  two  riders  the  riders  sit  Bide  by 
wie  toeiable*)  or  one  is  placed  before  the  other  (tan- 
dm).  Sociable  machines  are  both  front-steering 
and  rear-steering.  Rear-steerers  with  each  rider 
driviug  the  wheel  ou  his  side  only  are  nearly  as 
objectionable  as  the  single-driving  rear ■« tee rer. 
Front-steering  sociables  with  differential  gear  are 
safe  and  comfortable;  but  all  sociables  are  slow 
machines.  For  nearly  every  make  of  single  tricycle 
there  is  a  corresponding  tandem.  The  Coventry 
rotary  in  the  tandem  form  suffers  more  from  the 
tingle-side  driving  than  in  the  single  form,  the  rear- 
steering  machines  not  so  much, owing  to  the  greater 
weight  which  the  steering  wheel  has  to  bear.  The 
Humber  is  less  sensitive  in  the  steering,  owing  to  the 
greater  moment  of  inertia  of  the  frame  and  the  front 
rider.  The  front-stoerer  cannot  be  made  safer,  but 
an  excellent  tandem  is  formed  by  placing  the  rear- 
rider  on  a  trailing  tail  as  in  the  Humber.  Tandems  have  .  Don  Carlos  of  Spain  (d.  1855)  is  interred  in  the  south 
an  advantage  over  sociables  and  perhaps  over  single  tri-  ajBle(  and  F0uche\  Napoleon's  minister  of  police,  in 
cycles  In  the  matter  of  speed ;  they  are,  however,  not  quite  front  o{-  the  chUrch,  while  the  churchyard  contains  the 
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Plan  of  Trieste. 


to  safe,  and  their  appearance  alone  prevents  many  from 
riding  them.  Many  sociables  and  tandems  are  convertible 
into  single  machines  with  but  little  trouble. 


The  following  tables  of  Quickest  times  which  have  been  accom 
llshcd  up  to  the  end  of  1886  (certified  by 


f.ijhed  up 
Union)  wul 
ejcls  as 


the  National  Cyclist** 
value  of  the  bicycle  and  tri- 


Time,  bicycle. 

1  mile... 
5  miles.. 
20  " 
100  " 

2  min.  46.8  sec. 
14    "    27.6  * 
59    "    10.6  " 
6  hrs.  43  min.  32.5  sec. 

2  min.  32.4  sec. 
14    "    18  " 
59    "     6.6  " 
5  hrs.  50  min.  5.4  sec 

one  hnnr/20  mlIeg  4W  yds.,  tricycle, 
one  hour  1 ..     ^   „  blcycle. 

On  a  public  road. 

Land's  End  to  John  o'  Groats  1 1 5  days  10  hrs.,  tricycle, 
(about  870  miles)  15'*    I  "    s  min.,  bicycle. 

Greatest  distance  In  24  hours  { m,.!cs'  tris^{£ 

(c.  v.  a.) 

TRIESTE  (Germ.  Trial,  Slav.  Tr*t,  Lat  Terr,e»te), 
the  principal  seaport  of  the  Austrian-Hungarian  em- 
pire, is  picturesquely  situated  at  the  northeast  angle 
of  the  Adriatic  Sea.  in  the  Gulf  of  Trieste  and  at  the 
foot  of  the  barren  Karst  Hills.  The  old  town,  nest- 
ling round  the  hill  on  which  the  castle  stands,  consists 
of  narrow.  Bteep.  and  irregular  streets.  It  is  con- 
nected by  the  broad  and  handsome  Corso  with  the  lighthouse  upwards  of  100  feet  high 
well-built  new  town,  which  lies  on  the  flat  expanse 
adjoining  the  crescent-shaped  bay,  partly  on  ground 
that  has  been  reclaimed  from  the  sea.  The  prevailing 
air  of  the  town  is  Italian  rather  than  German.  The 
castle,  built  in  16*0,  is  believed  to  occupy  the  site  of 
the  Roman  capitol  (see  below).  Near  it  is  the  cathe- 
dral of  S.  Giusto,  an  unimposing  but  interesting  build- 
two  by  the  same  rider. 


grave  and  monument  of  Winckelmann,  the  archaeolo- 
gist, who  was  murdered  at  Trieste  in  1768.  The  Arco 
di  Hi  ward  o,  also  in  .the  old  town,  derives  its  name 
from  a  popular  delusion  that  it  was  connected  with 
Richard  Cmur-de-Lion,  but  is  probably  an  arch  of  a 
Roman  aqueduct.  A  collection  of  Roman  antiqui- 
ties found  in  or  near  the  town  has  been  formed  near 
the  castle.  The  most  prominent  building  in  the  new 
town  is  the  Tergesteo,  a  huge  edifice  containing  the 
exchange  and  numerous  shops  and  offices.  The  new 
municipal  buildings,  with  the  handsome  hall  of  the 
provincial  diet,  the  Palazzo  Revoltella,  the  offices  of 
the  Austrian  Lloyd's,  and  the  handsome  old  exchange 
are  also  noteworthy.  The  church  of  S.  Maria  Maggiore 
is  a  characteristic  specimen  of  Jesuit  architecture,  and 
the  new  Greek  Church  is  one  of  the  handsomest  By- 
zantine structures  in  the  empire.  The  city  hospital 
has  accommodation  for  2000  patients.  The  huge  Poli- 
teama  is  the  largest  theatre.  In  front  of  the  Palazzo 
Revoltella  is  a  monument  to  the  emperor  Maximilian  of 
Mexico,  who  had  been  an  admiral  in  the  Austrian 
service.  His  sumptuous  chateau  of  Miramar  is  one 
of  the  lions  of  the  neighborhood.  The  capacious  har- 
bor, consisting  of  two  parts,  the  old  and  the  new,  is 
protected  by  extensive  moles  and  breakwaters,  and  has 
been  greatly  improved  within  the  last  ten  or  fifteen 
years.  From  the  harbor  the  Canal  Grande  extends 
into  the  town,  allowing  large  vessels  to  unload  at  the 
warehouses.  At  the  end  of  the  Molo  Sta  Teresa  is  a 
lighthouse  upwards  of  100  feet  high.  The  population 
of  the  town  (6424  in  1758)  and  district  of  Trieste  in 
1880  was  144,844,  of  whom  74,544  belong.  .!  to  the 
town  proper  and  133,019  to  the  town  and  suburbs. 
The  town  population  is  very  heterogeneous,  but  the 
Italian  element  far  exceeds  all  the  rest.  There  are 
about  5000  Germans  and  also  numerous  Greeks,  Eng- 
lish, and  French.  The  population  includes  26,000 
Slavs,  most  of  whom  live  in  the  country  districts  and 
are  engaged  in  agriculture. 
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M  b<wn  ft  free  imperial  port  since  1719.    It  may 

be  sftid  to  nearly  monopolise  the  trftde  of  the  Adriatic,  ftud 
has  long  eclipsed  its  ancient  rival  Venice.  The  annual 
value  of  its  exports  and  imports  is  about  30  millions  sterling 

K 45,800,000].  Among  tbe  chief  imports  are  coffee,  wine, 
it,  grain,  tobacco,  petroleum,  cotton,  coals,  and  manu- 
factured goods  of  various  kinds:  the  exports  include  spirits, 
liqueurs,  sugar,  meal,  timber,  glass,  and  machinery.  Large 
quantities  of  fish  are  sent  to  Vienna.  In  1885  the  port 
was  entered  by  6971  vessels  with  an  aggregate  burden  of 
1,267,946  tons.  The  trading  fleet  of  Trieste  numbers  about 
600  ships  of  100,000  tons  burden.  The  chief  shipping  com- 
pany is  the  Austrian  Lloyd's,  founded  in  1836,  the  steamers 
of  which  ply  to  the  Mediterranean  ports,  Alexandria,  Con- 
stantinople, the  Black  Sea,  etc  The  extensive  wharves 
and  dockyards  of  the  company  lie  to  the  south  of  the  town. 
The  chief  branches  of  industry  practiced  at  Trieste  are 
shipbuilding,  seap-boiliog,  machine-making  (especially 
marine  engines),  tanning,  brewing,  rope-making,  and  the 
manufacture  of  liqueurs  (rosogllo).  Trieste  is  the  seat  of 
government  for  the  so-called  Kiistenland  or  Coast  district, 
and  is  the  seat  of  naval  and  m 


officials.  The  town  council,  presided  over  by  the  podesti, 
is  also  the  diet  of  the  crownland  of  Trieste  '35  squsre 
miles).   Trieste  is  the  seat  of  the  bishop  of  Capo  d'Istria. 

HiMorg.-At  the  time  of  the  foundation  of  Aqniieia  by 
the  Romans,  the  district  which  now  includes  Trieste  wa» 
occupied  by  Celtic  and  Illyrian  tribes;  and  the  Romsn 
colony  of  Tergeste  does  not  seem  to  have  been  established 
till  the  reign  of  Vespasian.  After  the  break-up  of  tbe 
Roman  dominion  Trieste  shared  the  general  fortunes  of 
Istria  and  passed  through  various  hands.    From  the  em- 

Kror  Lothaire  it  received  an  independent  existence  under 
I  coont-bishopa,  and  it  maintained  this  position  down  to 
its  capture  by  Venice  in  1203.  For  the  next  180  yean  its 
history  consists  chiefly  of  a  aeries  of  conflicts  with  this 
city,  which  were  Anally  put  an  end  to  by  Trieste  placing 
itself  in  1382  under  the  protection  of  Leopold  III.  of 
Austria.  Tbe  overlordship  thus  established  insensibly 
developed  into  actual  possession ;  and  except  in  the  Nspo 
leonic  period  (1797-1805  and  1809-1813)  Trieste  hss  since 
led  an  integral  part  of  the  Austrian  dominions. 
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TRIGONOMETRY. 


TRIGONOMETRY  is  primarily  the  science  which 
is  concerned  with  the  measurement  of  plane  and 
spherical  triangles,  thai  is,  with  the  determination  of 
three  of  the  parts  of  such  triangles  when  the  numeri- 
cal values  of  the  other  three  parts  are  given.  Since 
any  plane  triangle  can  be  divided  into  right-angled 
triangles,  the  solution  of  all  plane  triangles  can  be 
reduced  to  that  of  right-angled  triangles ;  moreover, 
according  to  the  theory  of  similar  triangles,  the  ratios 
between  pairs  of  sides  of  a  right-angled  triangle  de- 
pend only  upon  the  magnitude  of  the  acute  angles  of 
the  triangle,  and  may  therefore  be  regarded  as  func- 
tions of  either  of  these  angles.  The  primary  object 
of  trigonometry,  therefore,  requires  a  classification 
and  numerical  tabulation  of  these  functions  of  an  an- 
gular magnitude  ;  the  science  is,  however,  now  under- 
stood to  include  the  complete  investigation  not  only 
of  such  of  the  properties  of  these  functions  as  are 
necessary  for  the  theoretical  and  practical  solution  of 
triangles  but  also  of  all  their  analytical  properties.  It 
appears  that  the  solution  of  spherical  triangles  is 
effected  by  means  of  the  same  functions  as  are  re- 
quired in  the  case  of  plane  triangles.  The  trigono- 
metrical functions  are  employed  in  many  branches  of 
mathematical  and  physical  science  not  directly  con- 
cerned with  the  measurement  of  angles,  and  hence 
arises  the  importance  of  analytical  trigonometry.  The 
solution  of  triangles  of  which  the  sides  are  geodesic 
lines  on  a  spheroidal  surface  requires  the  introduction 
of  other  functions  than  those  required  for  the  solution 
of  triangles  on  a  plane  or  spherical  surface,  and  there- 
fore gives  rise  to  a  new  branch  of  science,  which  is 
from  analogy  frequently  called  spheroidal  trigonom- 
etry. Every  new  class  of  surfaces  which  may  be 
consider*"  1  would  have  in  this  extended  sense  a  trigo- 
nometry of  its  own,  which  would  consist  in  an  inves- 
tigation of  the  nature  and  properties  of  the  functions 
necessary  for  the  measurement  of  the  sides  and  angles 
of  triangles  bounded  by  geodesies  drawn  on  such  sur- 
faces. 

History. 

<reek  An  account  of  Greek  trigonometry  is 

given  under  Ptolemy  (g.v.). 
The  Indians,  who  were  much  more  apt  calculators 
Indian       tnan  tne  Greeks,  mailed  themselves  of  the 

Greek  geometry  which  came  from  Alexan- 
dria, and  made  it  the  basis  of  trigonometrical  calcula- 
tions. The  principal  improvement  which  they  intro- 
duced consists  in  the  formation  of  tables  of  half-chords 
or  sines  instead  of  chords.  Like  the  Greeks,  they 
divided  the  circumference  of  the  circle  into  360  de- 
grees or  21,600  minutes,  and  they  found  the  length 


in  minutes  of  the  arc  which  can  be  straightened  oat 
into  the  radius  to  be  3438'.  The  value  of  the  ratio 
of  the  circumference  of  the  circle  to  the  diameter  used 
to  make  this  determination  is  62832  :  20000,  or  *  = 

il416,  which  value  was  given  by  the  astronomer 
ryabhafa  (476-560 ;  see  Sanskrit,  vol.  xzi.  p.  309) 
in  a  work  called  AryabhcMya,  written  in  verse,  which 
was  republished 1  in  Sanskrit  by  Dr.  Kern  at  Leyden, 
in  1874.  The  relations  between  the  sines  and  cosines 
of  the  same  and  of  complementary  arcs  were  known, 
and  the  formula  sin  Jo  =  \/1719(3438 —  cos  a)  was 
applied  to  the  determination  of  the  sine  of  a  half 
angle  when  the  sine  and  cosine  of  the  whole  angle 
were  known.  In  the  SHrua-Siddhdnta,  an  astro- 
nomical treatise  which  has  been  translated  by  Ebe- 
nezer  Burgess  in  vol.  vi.  of  the  Journal  of  the 
American  Oriental  Society  (New  Haven,  I860),  the 
sines  of  angles  at  an  interval  of  3°  45'  up  to  90°  are 
given;  these  were  probably  obtained  from  the  sines 
of  60°  and  45°  by  continual  application  of  the  diniidi- 
ary  formula  given  above  and  by  the  use  of  the  mm- 
plementary  angle.  The  values  sin  15°  =  890',  sin  7* 
30'=  449',  sin  3°  45'=  225',  were  thus  obtained.  Now 
the  angle  3°  45'  is  itself  225";  thus  the  arc  and  ihe 
sine  of  9\ih  of  the  circumference  were  found  to  be 
the  same,  and  consequently  special  importance  was 
attached  to  this  arc,  which  was  called  the  right  sine. 
From  the  tables  of  sines  of  angles  at  intervals  of  3s 
45'  the  law  expressed  by  the  equation 

sin(«Tl.225')-sin(a.225')  =  «in  fn.225')- 

  (a.  225'! 

sin  (n  —  1 .  225')  —  sin  — gjg — 

was  discovered  empirically,  and  used  for  the  purpose 
of  recalculation.  Bn&skara  (ft  1150)  used  the  method, 
to  which  we  have  now  returned,  of  expressing  pines 
and  cosines  as  fractions  of  the  radius  ;  he  obtained 
the  more  correct  values  sin  3°  45'=  100/1529,  cos  3° 
45'=  466/467,  and  showed  how  to  form  a  table,  ac- 
cording to  degrees,  from  the  values  sin  1°  =  10/573. 
cos  1°=  6568/6569.  which  are  much  more  accurate 
than  Ptolemy's  values.  The  Indians  did  not  apply 
their  trigonometrical  knowledge  to  the  solution  of 
triangles ;  for  astronomical  purposes  they  solved 
right-angled  plane  and  spherical  triangles  by  geometry. 

The  Arabs  were  acquainted  with  Ptolemy  s  Alma- 
gest, and  they  probably  learned  from  the  In-  ajsMm. 
dians  the  use  of  the  sine    Tbe  celebrated 
astronomer  of  Batnae,  Abu  'Abdallah  Mohammed  b. 
J&bir  al-Battanf  (Batcgnius),'  who  died  in  929930 


I  See  also  vol.  II.  of  the  AnaUt  RtKarth*  (QUcutU). 
«  [See  Albatbom,  voL  L  p.  397. — Am.  Ed.] 
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A.  v. ,  and  whose  Tables  were  translated  in  the  1 2th 
- .  •iiury  by  Plato  of  Tivoli  into  Latin  under  the  title 
Ik  taenha  itcUarum,  employed  the  sine  regularly, 
and  was  fully  conscious  of  the  advantage  of  the  sine 
over  the  chord  ;  indeed,  he  remarks  that  the  continual 
doubling  is  saved  by  the  use  of  the  former.    He  was 
the  first  to  calculate  sin  f  from  the  equation  sin  o 'cos 
f  =  k,  and  he  also  made  a  table  of  the  lengths  of 
shadows  of  a  vertical  object  of  height  12  for  altitudes 
1°.  2°,  ...  of  the  sun  ;  this  is  a  sort  of  cotangent 
table.   He  was  acquainted,  not  only  with  the  triangle 
formula:  in  the  Almagest,,  but  also  with  the  formula 
cos  a  —  oos  b  cos  c  4"  sin  b  sin  c  cos  A  for  a  spherical 
triangle  ABC.  Abd  l-Waft  of  Baghdad  (b.  940)  was 
the  first  to  introduce  the  tangent  as  an  independent 
function  :  his  "  umbra"  is  the  half  of  the  tangent  of 
the  double  arc,  and  the  secant  be  defines  as  the  '  diam- 
eter umbne.''    He  employed  the  umbra  to  find  the 
angle  from  a  table  and  not  merely  as  an  abbreviation 
for  sin/cos  ;  this  improvement  was,  however,  after- 
wards forgotten,  and  the  tangent  was  re-invented  in 
the  15th  century.   Ibn  Ytinos  of  Cairo,  who  died  in 
1008,  showed  even  more  skill  than  Al-Batt&nf  in  the 
solution  of  problems  in  spherical  trigonometry  and 
gave  improved  approximate  formulae  for  the  calcula- 
tion of  sines.    Among  the  West  Arabs,  Abd  Moham- 
med J&bir  b.  Aflab,  known  as  Geber  b.  Allah,  who 
lived  at  Seville  in  the  11th  century,  wrote  an  astron- 
omy in  nine  books,  which  was  translated  into  Latin 
in  the  12th  century  by  Gerard  of  Cremona  and  was 
published  in  1534.   The  first  book  contains  a  trigo- 
nometry which  is  a  considerable  improvement  on  that 
in  the  Almagest.    He  gave  proofs  of  the  formulas  for 
right-angled  spherical  triangles,  depending  on  a  rule 
of  four  quantities,  instead  of  Ptolemy's  rule  of  six 
quantities.    The  formulae  cos  if  =  cos  b  sin  A,  cos 
<  =  cot  A  cot  B,  in  a  triangle  of  which  C  is  a  right 
angle  had  escaped  the  notice  of  Ptolemy  and  were 
given  for  the  first  time  by  Geber.    Strangely  enough, 
be  made  no  progress  in  plane  trigonometry.  Arrachel, 
a  Spanish  Arab  who  lived  in  the  12th  century,  wrote 
a  work  of  which  we  have  an  analysis  by  Purbach,  in 
which,  like  the  Indians,  he  made  the  sine  and  the  arc 
for  the  value  3°  45'  coincide. 
Purbach  (1423-1461),  professor  of  mathematics  at 
Vienna,  wrote  a  work  entitled  Tracta- 
'  "  '  rut  taper  propositions  F^olemati  de  si  nub  us 

ft  chord  is  (Nuremberg,  1541).  This  treatise  con- 
sists of  a  development  of  Arrachel's  method  of  inter- 
polation for  the  calculation  of  tables  of  sines,  and  was 
published  by  Regiomontanus  at  the  end  of  one  of  his 
works.  Johannes  M  tiller  (1436-1476),  known  as 
Rkoiomontanus  (?.».),  was  a  pupil  of  Purbach  and 
taught  astronomy  at  Padua  ;  he  wrote  an  exposition  of 
the  Almagest  and  a  more  important  work  De  triangulis 
planis  et  spherids  cum  tabutis  sinuum,  which  was  pub- 
lished in  1533,  a  later  edition  appearing  in  1561.  He 
re-invented  the  tangent  and  calculated  a  table  of 
tangents  for  each  degree,  but  did  not  make  any  practi- 
cal applications  of  this  table,  and  did  not  use  formulae 
involving  the  tangent.  His  work  was  the  first  complete 
European  treatise  on  trigonometry,  and  contains  a 
number  of  interesting  problems;  but  his  methods 
were  in  some  respects  behind  those  of  the  Arabs. 
Copernicus^  (1473-1543)  gave  the  first  simple  demon- 
stration of  the  fundamental  formula  of  spherical 
trigonometry ;  the  Trignnometria  Copemici  was 
published  by  R  he  tic  us  in  1542.  George  Joachim 
(1514-1576),  known  as  Rhcticus  (q.v.),  wrote  Opus 
Bthtmum  de  triangulis  (see  Tables,  p.  9  above), 
which  contains  tables  of  sines,  tangents,  and  secants 
of  arcs  at  intervals  of  10"  from  0°  to  90°.  His  method 
of  calculation  depends  upon  the  formulas  which  gives 
sin  na  and  cos  na  in  terms  of  the  sines  and  cosines  of 
(n  —  l)aand  (n — 2) a;  thus  these  formulae  may  be 
regarded  as  due  to  him.  Rheticus  found  the  formulae 
for  the  sines  of  the  half  and  third  of  an  angle  in  terms 
of  the  sine  of  the  whole  angle.  In  1599  there  appeared 


an  important  work  by  Pitiscus  (1561-1613),  entitled 
Trigonomttricr  seu  de  dimetuione  triangulorum  ;  this 
contained  several  important  theorems  on  the  trigono- 
metrical functions  of  two  angles,  some  of  which  had 
been  given  before  by  Finck,  Landsberg,  and  Adriaan 
van  Roomen.  Francois  Viete  or  Vieta  {q.v.)  (1540- 
1603)  employed  the  equation  (2  cos  if)'  —  3(2  cos  }f) 
=  2  cost  to  solve  the  cubic  i"-3a'i  =  oli(a>Ji); 
he  obtained,  however,  only  one  root  of  the  cubic.  In 
1593  Van  Roomen  proposed,  as  a  problem  for  all 
mathematicians,  to  solve  the  equation 

45»  —  3795y»  +  95634y»  —  . . . -f  94V1  —  *V  +  V*  =  O. 

Viete  gave  y  ™  2  sin  -fa,  where  C  =  2  sin  f ,  as  a  solu- 
tion, and  also  twenty-two  of  the  other  solutions,  but 
he  failed  to  obtain  the  negative  roots.  In  his  work 
Ad  angulares  sectiones  Viete  gave  formulae  for 
the  chords  of  multiples  of  a  given  arc  in  terms  of  the 
chord  of  the  simple  arc. 

A  new  Btage  in  the  development  of  the  science  was 
commenced  after  Napier's  invention  of  logarithms  in 
1614.  Napier  also  simplified  the  solution  of  spherical 
triangles  by  his  well-known  analogies  and  by  his  rules 
for  the  solution  of  right-angled  triangles.  The  first 
tables  of  logarithmic  sines  and  tangents  were  con- 
structed by  Edmund  Gunter  (1581-1626),  professor  of 
astronomy  at  Gresham  College,  London  ;  he  was  alsa 
the  first  to  employ  the  expressions  cosine,  cotangent, 
and  cosecant  for  the  sine,  tangent,  and  secant  of  the 
complement  of  an  arc  A  treatise  by  Albert  Girard 
(1590-1634),  published  at  The  Hague  in  1626,  contains 
the  theorems  which  give  areas  of  spherical  triangles 
and  polygons,  and  applications  of  the  properties  of 
the  supplementary  triangles  to  the  reduction  of  the 
number  of  different  cases  in  the  solution  of  spherical 
triangles.  He  used  the  notation  sin,  tan,  sec  for  the 
sine,  tangent,  and  secant  of  an  arc  In  the  second 
half  of  the  17th  century  the  theory  of  infinite  series 
was  developed  by  Wallis,  Gregory,  Mercator,  and 
afterwards  by  Newton  and  Leibnitz.  In  the  Analysis 
per  asquationes  mtmrro  trrminorum  ivfinitas,  which 
was  written  before  1669,  Newton  gave  the  series  for 
the  arc  in  oowers  of  its  sine ;  from  this  he  obtained 
the  series  for  the  Bine  and  cosine  in  powers  of  the  arc  ; 
but  these  series  were  given  in  such  a  form  that  the  law 
of  the  formation  of  the  coefficients  was  hidden.  James 
Gregory  discovered  in  1670  the  series  for  the  arc  in 
powers  of  the  tangent  and  for  the  tangent  and  secant 
in  powers  of  the  arc  The  first  of  these  series  was 
also  discovered  independently  by  Leibnitz  in  1673,  and 
published  without  proof  in  the  Acta  eruditorum  for 
16821  The  series  for  the  sine  in  powers  of  the  are  he 
published  in  1693  ;  this  he  obtained  by  differentiation 
of  a  series  with  undetermined  coefficients. 

In  the  18th  century  the  science  began  to  take  a  more 
analytical  form  ;  evidence  of  this  is  given  in  the  works 
of  Kresa  in  1720  and  Mayer  in  1727.  Oppel's  Analysis 
triangulorum  (1746)  was  the  first  complete  work  on 
analytical  trigonometry.  None  of  these  mathemati- 
cians used  the  notation  sin,  cos,  tan,  which  is  the  more 
surprising  in  the  case  of  Oppel,  since  Euler  had  in 
1744  employed  it  in  the  memoir  in  the  Acta  erudi- 
torum. John  Bernoulli  was  the  first  to  obtain  real 
results  by  the  use  of  the  symbol  >/ —  1 ;  he  published 
in  1712  the  general  formula  for  tan  nf  in  terms  of  tan 
*,  which  he  obtained  by  means  of  transformation  of 
the  arc  into  imaginary  logarithms.  The  greatest  ad- 
vance was,  however,  made  by  Euler,  who  brought  the 
science  in  all  essential  respects  into  the  state  in  which 
it  is  at  present.  He  introduced  the  present  notation 
into  general  use,  whereas  until  his  time  the  trigonomet- 
rical functions  had  been,  except  by  Girard,  indicated 
by  special  letters,  and  had  been  regarded  as  certain 
straight  lines  the  absolute  lengths  of  which  depended 
on  the  radius  of  the  circle  in  which  they  were  drawn. 
Euler's  great  improvement  consisted  in  his  regarding 
the  sine,  cosine,  etc,  as  functions  of  the  angle  only, 
thereby  giving  to  equations  connecting  these  functions 


r 

Digitized  by  Google 


698 


TRIGONOMETRY. 


[puahi. 


a  purely  analytical  interpretation,  instead  of  a  geo- 
metrical one  as  heretofore.  The  exponential  values 
of  the  sine  and  cosine,  Dc  Moivre's  theorem,  and  a 
great  number  of  other  analytical  properties  of  the 
trigonometrical  functions  are  due  to  Luler,  most  of 
whose  writings  are  to  be  found  in  the  Memoirs  of  the 
St.  Petersburg  Academy. 
» 

The  preceding  sketch  has  been  mainly  drawn  from  the 
following  sources :  Cantor,  Oe*ch.  d.  Malik. ;  Hankel,  Qt$ck. 
d.  Math. ;  Maria,  Hit.  de*  #c  math.;  Soter,  Owe*,  d.  Hath.; 
K.lu  gel,  Math.  WorUrbuek. 

Plane  Trigonometry. 

Imagine  a  straight  line  terminated  at  a  fixed  point  0, 
and  initially  co- 
ConwpUon  incident  with  a 
an^rCi^  straight 
mder^  Hne  OA,  to  re- 
volve round  0, 
and  finally  to  take  np  any 
position  OB.  We  shall  sup- 
pose that,  when  this  revolv- 
ing straight  line  is  turning  in 
one  direction,  say  that  oppo- 
site to  that  in  which  the 
a  clock  turn,  it  is 
s  positive 


and  when  it  is  turning  in 
the  other  direction  it  is  de- 


scribing a  negative  angle. 
Before  finally  taking  up  the  position  OB  the  atraight  line 
may  have  passed  any  number  of  times  through  the  position 
OB,  making  any  number  of  complete  revolutions  round  0 
in  either  direction.  Each  time  that  the  straight  line 
makm  a  complete  revolution  round  0  wo  consider  it  to 
have  described  four  right  angles,  taken  with  the  positive 
or  negative  sign  according  to  the  direction  in  which  it  has 
revolved ;  thus,  when  it  stops  in  the  position  OB,  it  may 
have  revolved  through  any  one  of  an  infinite  number  of 
positive  or  negative  angles  any  two  of  which  differ  from 
one  another  by  a  positive  or  negative  multiplo  of  four  right 
angles,  and  all  of  which  have  the  same  bounding  lines  OA 
and  OB.  If  OB1  is  the  final  position  of  the  revolving  line, 
the  smallest  positive  angle  which  can  have  beun  described 
is  that  described  by  the  revolviug  lino  making  more  than 
one-half  and  less  than  the  whole  of  a  complete  revolution, 
so  that  in  this  case  we  have  a  positive  angle  greater  than 
two  and  less  than  four  right  angles.  We  have  thus  shown 
how  we  may  conceive  an  angle  not  restricted  to  leas  than 
two  rigbt  angles,  but  of  any  positive  or  negative  magnitude, 
to  be  generated. 
Two  systems  of  numerical  measurement  of  angular  mag- 
nitudes are  in  ordinary  use.  For  practical 
Numerical    measurements  the  sexagesimal  system  is  the 

one  employed:  the  ninetieth  part  of  a  right 
ment  of  An*        ,    ,  v.  ;  . .  .  ,       ,,  -  *\ 

gular  mag-  angle  is  taken  as  the  nnit  and  is  called  a  de- 
nltudea.       gree;  the  degree  is  divided  into  sixty  equal 

parts  called  minutes;  and  the  minute  into 
sixty  equal  parts  called  seconds:  angles  smaller  than  a 
second  are  usually  measured  as  decimals  of  a  second,  the 
"thirds,"  "  fourths,"  etc.,  not  being  in  ordinary  use.  In 
the  common  notation  an  angle,  for  example,  of  120  degrees, 
17  minutes,  and  14.36  seconds  is  written  120°  17'  14.36." 


into  ordinary  use.  In  analytical  trigonometry  the  circular 
measure  of  an  angle  is  employed.  In  this  system  the  nnit 
angle  is  the  angle  subtended  at  the  centre  of  a  circle  by 
an  arc  equal  in  length  to  the  radius.  The  constancy  of 
this  angle  follows  from  the  geometrical  propositions— (I) 
the  circumferences  of  different  circles  vary  as  their  radii ; 
(2)  In  the  same  circle  angles  at  the  centre  are  proportional 
to  the  arcs  which  subtend  them.  It  thns  follows  that  the 
unit  mentioned  above  is  an  angle  independent  of  the  par- 
ticular circle  used  in  defining  it.  The  constant  ratio  of 
the  circumference  of  a  circle  to  its  diameter  is  a  quantity 
incommensurable  with  unity,  usually  denoted  by  *.  Wo 
shall  indicate  later  on  (p.  607  sq.)  some  of  the  methods 
which  have  been  employed  to  approximate  to  the  value  »f 
this  quantity.  Its  value  to  20  places  is  3.1415928535897932- 
3846;  its  reciprocal  to  the  same  number  of  places  is  31830- 
98H6l  s3?90ff7153.  In  circular  measure  every  angle  is  meas- 
ured by  the  ratio  which  it  bears  to  the  unit  angle.  Two 
right  angles  are  measured  by  the  quantity  *,  and  since  the 
same  angle  is  180°,  we  sec  that  the  number  of  degrees  in 
in  an  angle  of  cirenlar  measure  •  is  obtained  from  the 
formula  180  X  The  value  of  the  unit  of  circular  meas- 
to  41  places  of  decimals  by  Qlaisher 


Sign  ofpor- 
tiuns  of  an 
Infinite 


( Proe.  iMfndm  Math.  Soc,  vol.  iv.) ;  the  value  of  i,  from  which 

the  unit  can  be  easily  calculated,  Is  given  to  140  place*,  of  deci- 
mals  in  Onmert't  Arehiv,  vol.  i.,  1841.  To  10  decimal  places 
the  value  of  the  nnit  angle  is  67°  17'  44"  .8062470964.  The 
nnit  of  circular  measure  is  too  large  to  be  convenient  for 
practical  purposes,  but  its  use  introduces  a  simplification 
Into  the  series  in  analytical  trigonometry,  owing  to  the 
fact  that  the  sine  of  an  angle  and  the  angle  itself  in  this 
measure,  when  the  magnitude  of  the  angle  is  indefinitely 
diminished,  are  ultimately  in  a  ratio  of  equality. 

If  a  point  moves  from  a  position  A  U>  another  positiou  It 
on  a  straight  line,  it  has  described  a  length  AB  of  the 
straight  line.  It  is  convenient  to  have  a  simple  mode  of 
indicating  in  which  direction  on  the  straight  line  the 
length  AB  has  been  described;  this  may  be  done  by  sup- 
posing that  a  point  moving  in  one  specified  direction  is 
describing  a  positive  length,  and  when  moving 
in  the  opposite  direction  a  negative  length. 
Thus,  if  a  point  moving  from  A  to  B  is  moving 
in  the  positive  direction,  we  consider  the 
length  AB  as  positive ;  and,  since  a  point  mov- 
ing from  B  to  A  is  moving  in  tbe  negative 
direction,  we  consider  tbe  length  BA  as  negative, 
any  portion  of  an  infinite  straight  line  is  considered  to  be 
positive  or  negative  according  to  the  direction  in  which  we 
suppose  this  portion  to  be  described  by  a  moving  point; 
which  direction  is  tbe  positive  one  is,  of  course,  a  matter 
of  convention. 

If  perpendiculars  AL,  BM  be  drawn  from  two  points  A, 
B  on  any  straight  line,  not  necessarily  in  the  „ 
same  plane  with  AB,  the  length  LM,  token  $*2J°» 
with  the  positive  or  negative  sign  according  to  or  g£X' 
the  convention  as  stated  above,  is  called  the  each  other, 
projection  of  AB  on  the  given  straight  line ; 
the  projection  of  BA  being  ML  has  the  opposite  sign  to  tbe 
projection  of  AB.  If  two  points  ^4,  B  be  joined  by  a  num- 
ber of  lines  in  any  manner,  the  algebraical  sum  of  the  pro- 
jections of  all  these  lines  is  LM, — tbst  is,  tbe  same  as  the 
projection  of  AB.  Hence  the  sum  of  the  projections  of  all 
the  sides  of  any  closed  polygon,  not  necessarily  plane,  on 
any  straight  line,  is  xero.  This  principle  of  projections  we 
shall  apply  below  to  obtain  some  of  the  most  important 
propositions  in  trigonometry. 

jjet  ns  now  return  to  the  conception  of  the  generation  of 
an  angle  as  in  Fig.  1.  Draw  BOB"  at  right  (.. 
angles  to  and  equal  UtAA'.  We  shall  suppose  of^tri  on." 
that  the  direction  from  A'  to  A  is  the  positive  metrical 
one  for  the  straight  line  AOA',  and  that  from  functions, 
if  to  £  for  BOB'.  Suppose  OP  of  fixed  length, 
equal  to  OA,  and  let  PM,  PNbe  drawn  perpendicular  to 
A? A,  B'B  respectively;  then  0M and  OS,  token  with  their 
a  proper  signs,  are  the  pro- 

jections of  OPon  A' A  and 
B'B.    The  ratio  of  the 
projection  of  OP  on  B'B 
to  the  absolute  length  of 
OP  is  dependent  only  on 
the  magnitude  of  the  an- 
gle POA,  and  is  called  the 
sine  of  that  angle;  tbe 
ratio  of  the  projection  of 
OPou^Mtothe 
OP  is  called  the 
of  the  angle  POA. 
ratio  of  the  sine  of  an  angle  to  Its  cosine  is  called  the  tan- 
gent of  the  angle,  and  that  of  the  cosine  to  the  sine  tbe 
cotangent  of  the  angle;  tbe  reciprocal  of  tbe  cosine  is 
called  the  secant,  snd  thai  of  the  sine  the  cosecant  of  the 
augle.   These  functions  of  an  angle  of  magnitude  •  are 
denoted  by  sin  a,  cos  n,  tan  o.eot  «,  sec  a,  cosec  •  respec- 
tively.  If  any  straight  line  RB  be  drawn  parallel  to  OP. 
the  projection  of  RB  on  either  of  the  straight  lines  A' A.  B'B 
can  be  easily  seen  to  bear  to  RB  the  same  ratios  which  the 
corresponding  projections  of  OP  bear  to  OP:  thus,  if  «  be 
the  angle  which  R3  makes  with  A' A,  the  projections  of  BB 
on  A' A,  B'B  are  RB  cos  a  and  RB  sin  «  respectively.  wh*re 
RS  denotes  the  absolute  length  RS.   It  must  be  observed 
that  the  line  8R  is  to  be  considered  as  parallel  not  to  O/'tat 
to  OP",  and  therefore  makes  an  angle  »-|-  o  with  A' A :  this 
is  consistent  with  the  fact  that  the  projections  of  SJ?  are  of 
opposite  sign  to  those  of  RS.  By  observing  the  signs  of  the 
projections  of  OP  for  the  positions  P,  F,  F'.F"  of  P  *• 
see  that  the  sine  and  cosine  of  the  angle  POA  arc  t«otli  !"- 
itive ;  the  sine  of  the  angle  POA  is  positive  and  its  cosine 
is  negative ;  both  the  sine  and  the  cosine  of  the  angle  P"0A 
are  negative ;  and  the  sine  of  tbe  angle  P"'0A  is  negative 
I  and  its  cosine  positive.    If  •  be  the  numerical  value  of  the 
smallest  angle  of  which  OP  and  OA  are  boundaries,  we  see 
I  that,  since  those  straight  lines  also  bound  all  the  angle* 


Fig.  2. 
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r-f-a,  where  a  is  any  positive  or  negative  integer,  the 
sod  cosines  of  all  the*e  angles  axe  the  same  as 
the  sin*  and  cosine  of  a.  Hence  the  sine  of  any  angle 
$w-f-a  is  p<«itive  if  a  is  between  0  and  *  and  negative  if  ■ 
is  between  »  and  2»,  and  the  cosine  of  the  same  nugle  is 
positive  if  «  is  between  0  and  I*  or  j»  and  2»  and  negative 
if.  it  between  4»and  It. 
(o  Fig.  2  if  the  angle  POA  is  «,  the  angle  P'OA  is  -  a, 

POi  is  »-«,  F'0.4  is  t  -fa,  BOB  is  By  observing 

the  signs  of  the  projections  we  see  that 
no  (-a)=  —  sin  a.sin  (t— a)  =sin  a,  sin  (»+«)  =  —  gin  a, 
cos  (-a)  =  cos  a,  cos  )»—)  =  —  cos  d,  cos  («■+«)  =  —  cos  s, 
sin(4»  —  «)=oof>o,  cos(4«  —  a)=sin  a. 


siB(T»+«)  =  «in(v  —  t»—  «)=    *in(4»  — a)ss     oos  «, 
eo»(i»4"')  =  cco(*  —  4* —  »)  — — oosl  J»  —  a)  =  —  sins. 
From  these  equations  we  have  tan  (  —  a)  =  —  tan  a,  tan 
(»  —  i)  =  —  tan  «,  tan  (»-}-  a)  =  —  tan  a,  tan  (i*  —  a)  =  cot 
«,  tan  (4*  -f"  aj  =  —  cot  <,  with  corresponding  equations  for 
the  cotangent. 

The  only  angles  for  which  the  projection  of  OP  on  B"B 
a  the  same  as  for  the  given  angle  POA  ( =  a)  are  the  two 
sets  of  angles  bounded  by  OP,  OA  and  OP,  OA ;  these 
mgiw  sre2»r-|-o  and  2a»  +  r — a,  and  are  all  included  in 
the  formula  rr  -(-( —  l^a,  where  r  is  any  integer;  this 
thrrvfore  is  the  formula  for  all  angles  having  the  same  sine 

<.  The  only  angles  which  have  the  same  cosine  as  a  are 
those  bounded  by  OA,  OP  and  OA,  OP",  and  these  are  all 
included  in  the  formula  2a»±a.  Similarly  it  can  be  shown 
that  a»  +  a  includes  all  the  angh*  which  have  the  same 
UKKi-nt  SS  a. 

From  the  Pythagorean  theorem,  the  sum  of  the  squares 
of  the  project  ions  of  any  straight  line  upon  two 
■^f™  straight  lines  at  right  angles  to  one  another  Is 
irtanomet-  equal  to  the  square  on  the  projected  line,  we 
get  sin's  -f  cos'a  =  1,  and  from  this  by  the  help 
of  the  definitions  of  the  other  functions  we 
deduce  the  relations  1  +  tan Ja  =  sec V 1  +  cot'a 
=oo*ec*a.  We  have  now  six  relations  between  the  six 
(auctions ;  these  enable  us  to  expres*  any  five  of  these  func- 
tions in  terms  of  the  sixth.  The  following  table  shows  the 
nines  of  the  trigonometrical  functions  of  the  angles  0,  4», 
*,  jr,  Hr,  and  the  signs  of  the  functions  of  angles  between 
these  values ;  /  denotes  numerical  increase  and  D  numerical 
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+  I 
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—  1 
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The  correctness  of  the  table  may  be  verified  from  the  figure 
by  considering  the  magnitudes  of  the  projections  of  OP  for 
Value  of      different  positions. 

trifooomet-  The  following  table  shows  the  sine  and  cosine 
rlcal  fane-  of  some  angles  for  which  the  values  of  the  func- 
°M' angle*.  tioM  m*y     obt*ined  geometrically: 


sine 

cosine 

» 

lfio 

l/6  —  V* 

5 

12 

4 

4 

12* 

.0 

18' 

l/S—  1 
4 

%/l0  +  2^6 

2 

5* 

w 

i 

1 

2 

f 

ex)' 

1 

T* 

» 

1  1 

4 

64 

s 

»' 

r 

1 

1 

45' 

4 

cosine 

1  J' 

(1)  i. 


of 


sum  of  the  squares  of  the 

^  <2>a"dl 

of 


equilateral  tri- 
is  obviously 


half  a  side ;  hence  the  cosine  of  uu  angle  of  the  triangle  is 

^or  cos  ==i,  and  from  this  the  sine  is  found.  (3)  =,  v*. 
£  «l     s  10  o  5 

8s 

jp.   In  the  triangle  constructed  in  Euc.  iv.  10  each  angle 

at  the  base  is  -g,  and  the  vertical  angle  is  ,..  If  a  be  a 
aide  and  6  the  base,  we  have  by  the  construction  ofa  —  b) 
=  *•;  hence  26  = 


5 «( X*h  —  1) ;  the  sine  of  j*  is  ^  or  ^-^ — - , 


and 


(4) 


Consider  a  right- 


a. 


2b  4  '  12*  12* 
angled  triangle,  having  an  angle  J».  Bisect  this  angle, 
then  the  nppo§ite  side  is  cut  by  the  bisector  in  the  ratio  of 
v^3to2;  hence  the  length  of  the  smaller  segment  Is  to 
that  of  the  whole  In  the  ratio  of  v^3  to  v/3  +  2,  therefore 

t*nTV  =  ^^tan  J»  or  ton      =  2  -  v  3,  and  from 

this  we  can  obtain  tin  iV*  and  cos 

Draw  a  iitrai ght  line  OD making  any  angle  A  with  a  fixed 
straight  line  OA,  and 
draw  OP  making   an  Formula?  for 
angle  B  with  OA  this  «lne  and  co- 
angle  being  measured  ",n^D.i7;ijra 
positively  in  the  same 
direction  as  A  ;  draw  > A  angles, 
a  perpendicular  on  DO 
(produced  if  necessary).  The  projec- 
tion of  OP  on  OA  is  the  sum  of  the 
projections  of  OE  and  EP  on  OA. 
Now  01?  is  the  projection  of  OP  on  DO,  and  is  therefore 
equal  to  OP  cos  B,  and  £P  is  the  projection  of  OP  on  a 
straight  line  making  an  angle -fi*  with  OD,  and  is  there- 
fore equal  to  OP  sin  B;  hence 

OP  cos  {A  -f  B)  =  0£  cos  A  +  J?P  cos  (i*  +  ^ ) 

=  OP  (cos  i4  cos  £  — sin  ^  sin  2?', 
or  cos  M  +  B)  =  cos  a  cos  A— sio  A  sin  /?. 

The  angles  ^4,  Bare  absolutely  unrestricted  in  magnitude, 
and  thus  this  formula  is  perfectly  general.  We  may  change 
the  sign  of  B,  thus 

cos  (A  —  B)  =  cos  A  cos  (  —  B)  —  sin  A  sin  (  —  B), 
or   cos  M  —  B)  =  cos  A  cos  B-|-sin  A  sin  B. 
If  we  projected  the  sides  of  the  triangle  OEF  on  a  straight 
line  making  an  angle  +  i»  with  0^4  we  should  obtain  the 
form  u  be 

sin  {A  ±  B)=sin  A  cos  B ±  cos  ^  sin  B, 

which  are  really  contained  in  the 
muy  put  !»  — B  for  B.   The  form u lie 

t*o  ^4  ±  Un  B 
t»nU±B)  =  1=FtaD^UaJ,. 


cot  (A±B)  = 


cot  X  cot  B7  1 


cot  B  dr  cot  A 

are  Immediately  doducible  from  the  above  formula;.  The 
equations 

sin  C-f  sin  D  =  2sinJ  [C+D)  cosHO—  D), 
sin  C—  sin  2>=2sinJ  {C—D)  cosj  (C+B), 
cos  D+Cos  0=2  cos,  (C+D)  cost  (C—  D), 
cos  B  —  oos  0=2  sinl  (C-fP)sln4  (C—  B). 
may  be  obtained  directly  by  the  method  of  projections. 
Take  two  equal  straight  lines  00,  OD,  making  angles  C,  D 
with  OA,  and  draw  OE  perpendicular  to  CD.  The  angle 
which  OB  makes  with  OA  isJ(C-f  D) 
and  that  which  DC  makes  is  *<«■  4- 
C+D);  the  angle  COB  is  4(0- B;. 
The  sum  of  the  projections  of  OD 
and  BB  on  OA  is  equal  to  that  of  OE, 
and  the  sum  of  the  projections  of  OD 
and  DE  is  equal  to  that  of  00;  hence 
the  sum  of  the  projections  of  00  aud 
OB  is  twice  that  of  OB,  or  cos  C+  cos 
B  =  2  cos  1(0+  B)  cos  4(0—  D). 
The  difference  of  the  projections  of 
OB  and  00  on  0-4  is  equal  to  that  of 
the  formula  cos  D  —  cos  0=2  sin 
The  other  two  formulas  will  be  ot»- 


Fict.  4. 


ED,  hence  we  have 
i(  C+D)  sin  4(0— B). 
tained  by  projecting  on  a  straight  line  inclined  at  an  angle 
4-  4»  to  OA. 

As  another  example  of  the  use  of  projections,  wc  will 
find  the  sum  of  the  series  cos  a  -f-  cos  (a  -f-  a)  -)-  gum  ^ 
cos  (a-f-20)  +  . ..  -f-cos  («-|-«j  — Suppose  series  of 
an  unclosed  polygon  each  angleof  which  is  w  —  a  cosines  in 
to  be  inscribed  in  a  circle,  and  let  A\,  At,  A»,.., 
Am  be  a  +  1  consecutive  angular  points;  let  B 
be  the  diameter  of -the  circle  ;  and  suppose  a  straight  line 


arithmetical 
progression. 
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drawn  making  an  angle  a  with  AAi,  then  ■  -f  «,  «  -f  2s, . . . 
are  the  angles  it  makes  with  AUt,  AtAt, . . . ;  we  have  by 

projections. 

AA+coe(*  +^~^ssAA»{etm  «  +«otTT$+  ... 


+  COS  «  +»  —  1  «), 

AAi  —  Diln^,    Aj4«  =  Z)  sin  — ; 
hence  the  sam  of  the  series  of  cosines  is  cos^«  + 


sin  — 


cosine  of 
sum  of 


We 


Formula;  By  a  double  application  of  the  addition  formulas 
far  sine     we  U|j  obtain  the  formulas 

sin  {Ai  +  At  +  At)=sin  Aicoa  At  cot  A$ 
+  tx*  Ai  tin  At  cos  At  +  <x*  Ai  om  As  uin  A, 
—  sin  Ai  sin  At  sin  A» ; 
cos  Hi  +  At  +  At)  =  cos  Ai  cos  ^3  cos  A, 

—  cos  ^1  sin     sin  At  —  sin  -<4i  cos  At  sin  v4t 

—  sin  Ai  ainAt  cos  4». 
by  induction  extend  these  formula)  to  the  case  of  n 

Assume 

sin  (Ai  +  At  +  ...  +  An)  =  Si—8t  +  fk  —  ... 

cos  (Ai  +  At  +  ...  +  Ai.)=*i  —  Si  +  S^  — ... 
where  Sr  denotes  the  sum  of  the  products  of  the  sines  of  r 
of  the  angles  and  the  cosines  of  the  remaining  n  —  r  angles ; 
then  we  have 

sin  ( Ai  +  At  + ...  +  An  +  A^y )  =  cos  A^lSi  —  8,  +  «,  — ... ) 

+  sin  4,+,  (ft— ft  +  ft  —  ...)• 
The  right-hand  side  of  this  equation  may  be  written 
(8i  cob  A^t  +  ftsin  An+i)  —  (ft cos An+,  +  ft  sin  An+t)  +  ..., 
or  ffi  —  &,  +  ... 

where  & r  denotes  the  quantity  which  corresponds  for  n  + 1 
angles  to  ft  for  n  angles ;  similarly  we  may  proceed  with 
the  the  cosine  formula.   The  theorems  are  true  for  n  =  2 
and  n  =  3;  thus  they  sre  true  generally. 
Formula  The  formula) 

UpA  oos2X=coeM-.inM=2cosU-l 
sun-inul-  —  1— 2sinM, 

^2A  =  2  tin  A  cos  A,  tBn2A  =  ^Jr 
sin  3,4  =3  sin  A  —  Aaia'A,  cos  3.4  =  4  cosM  —  3  cos  A, 
eiu  i^=«co8»-U8in  A  -«*- * ><» ~ 2)cos»+MsinM +„. 


In  any  plane  triangle  ABC  we  will  denote  the  lenrtai 
of  the  sides  BC,  CA,  AB  by  «,  6,  e  respectively, 
and  the  angles  BAC,  ABC,  ACB  by  A,  B,  C 
reapoctively.  The  met  that  the  projections  of  oft 
ft  and  e  on  a  straight  line  perpendicular  to  the 
»ido  a  are  equal  to  one  another  is  expressed  by  the  equation 
ft  sin  C=csin  B;  this  equation  and  the  one  obtained  by 
projecting  r  and  o  on  a  straight  ' ' 


6 


cos  e  +  C  cos  B  expresses  the  fact  that  the  side  s  is 
to  the  sum  of  the  projections  of  the  sides  ft  and  e  on  i 
thus  we  obtain  the  equations 

a  =  ftcoeC+eoos2?l 
b  =  e  cos  A  +  a  cos  C  » . 
esacosB+ftcoSiij 
If  we  multiply  the  first  of  these  equations  t 
second  by  ft.  and  the  th 
tious,  wc  obtain  the  ft 
ftJ  +  fli  —  at 


second  by  ft.  and  the  third  by  e,  and  add  the  resulting 
mla  ft«+e»-o*  =  2sccos^ 


o,  thf 
eqss- 


A=  2fte" 

of  the  sides.   From  this  expression  for  cos  A  the  formula 


1     l;  1 2r  +  1 


cos  Mil  =  cos  mA  —  ---g— oos»-U  sinU  +  . 

+  /<  \  r*(*  —    -  (»  — 27"+ 

v      1  "  [2> 


•'+!) 


may  all  be  deduced  from  tho  addition 
the  angles  all  equal.    From  the  " 
by  division 


by  making 


t  hA 


,fnA- t—jH— »>  UnM  +  ...  +  (^dfr-l) -•(»-») 
 L|   I     + 1 

1-^.DtanM  +  ...  +  (.^HKn-l)  |j*-»-r  1) 

tan*+M  + ... 
taa*ryi  + ... 

in  the  particular  case  of  «  =  3  we  have  tan  3A 

_3  tan  X  — tanM 

1  —  3  tanM  ' 

The  values  of  sin  \A,  cos  \A,  tan  \A  are  given  in  terms 
of  cos  A  by  the  form  u  las 

.inU=(-lr°  (— ^)*.co.M  =  (-l)'  (^*)*, 
where  y  is  the  integral  part  of       ?  the  integral  part  of  ^ 

*~  J51T 


1  r  the  integral  part  of 


4' 

Sin  U,  cos  iA  are  given  in  terms  of  sin  A  by  the  formul  bp 
2 sin  hA=(-jf(l  +sin  A)*  +  (-1)«'(1  -  sin  M 
2oosi,4=(—  l/'(l+sin  A)*— (— — sin  i<)*, 

where  y*  is  the  integral  part  of  ^  + J  and  j*  the  integral 
p»rtof^-J. 


where  >  denotes  i(«  +  6  +  c),  can  be  deduced  by  means  of  th* 
dimidiary  formula. 

From  any  general  relation  between  the  sides  and  scuia 
of  a  triangle  other  relations  may  be  deduced  by  variosi 
methods  of  transformation,  of  which  we  give  two  ex- 
am plea. 

(a)  In  any  general  relation  between  the  sines  and  cojihw 
of  the  angles  A,  B,  C  of  a  triangle  we  mav  substitute  pA  + 
qB+rC,rA+pB  +  qC,qA  +  rB+fC  for  A,  B,  Crapo- 
tively,  where  p,  q,  r  are  any  quantities  snch  that  y+  «-fr 
is  a  positive  or  negative  multiple  of  (i,  provided  that 
we  change  the  signs  of  all  the  sines.  Suppose  p  -f-  f  +  *  — 
1  =  6n,  then  the  sum  of  the  three  angles  2n  *  —  IpA  -f  q B-r 
rC),2**  —  {rA+pB+qC)tto*—(qA  +  rB+pC)ia*;wl, 
since  the  given  relation  follows  from  the  condition  A -r*+ 
we  may  substitute  for  A,  B,  C respectively  any  stisln 
of  which  the  sum  is«;  thus  the  transformation  is  sdmu- 
sible. 

(ff)  It  may  easily  be  shown  that  the  sides  and  angles  ol 
the  triangle  formed  by  joining  the  feet  of  the  perpend  irulsn 
from  the  angular  points  A,  B,  C  on  the  opposite  sides  of  tat 
triangle  ABC  are  respectively  a  cos  A,  b  cos  B,  e  cos  C,  »— 
2A,  w  —  2B,  * — 2C;  we  may  therefore  substitute  these 
expressions  for  o,  ft,  «,  A,  B,  C  resi>ective]y  in  any  gtoersl 
formula.  By  drawing  the  perpendiculars  of  this  seooLd 
triangle  and  joining  their  feet  as  before,  we  obtain  a  triangle 
of  which  the  sides  are — a  cos  A  cos  2^4, — ftcosiJoasi 
B,  —  c  cos  C  cos  2Cand  the  angles  are  <A  —  w,  AB— »,  iC- 
w;  we  may  therefore  substitute  these  expressions  for  th* 
sides  and  angles  of  the  original  triangle ;  for  example,  w» 
obtain  thus  the  formula 

.  _q«cos»i4cos*2^— ft*  cos«Bcos»2g  — c*cos«Cccs'2C 
2ftcoos  Boos  Ccoe  2B  cos  2C 
This  transformation  obvlouslv  admits  of  farther 

(1)  The  three  sides  of  a  triangle  ABC  being 
Riven,  the  angles  can  be  determined  by 
formula 


/.  tan  |  =  10+i  log(«-*)+,log(s- 


•  c)— 1  log  «  —  J  log  (»— s) 


and  two  corresponding  for 

(2)  The  two  sides  a,  ft  and  the  included  angle  C  1 
given,  the  angles  A,  B  can  be  determined  from  the  I 

A  +  B  —  r—C, 
L  tan  HA  —  B)  =  log(o  —  ft) log—  («-fft)-f-I,cot 

and  the  side  r  is  then  obtained  from  the  formula 

log  c  =  log  a  -f-  L  sin  C—  L  sin  A. 

(3)  The  two  sides  a,  ft  and  tbe  angle  A  being  given* 
value  of  sin  B  may  be  fonnd  by  means  of  the  formats 

L  sin  JJ  =  L  sin  A  -f-  log  6  —  log  « ; 
this  gives  two  supplementary  values  of  the  angle  B,  if  ft  sin 
A  <  ft.    If  ft  sin  A  >  n  there  is  no  solution,  and  if  ft  sin  i 
=  a  there  is  one  solution.    In  the  esse  ft  sin  A  <  a,  both 
vslnesof  B  give  solutions  provided  ft  >  a,  but  the  scale 
value  only  of  J?  is  admissible  if  ft  <  a. 
Tbe  other  side  e  can  then  be  determined  as  in  case  (21. 
E4i  If  two  angles  A,  B  and  a  side  a  are  given,  the  an(tlel" 
is  determined  from  the  formula  C=»—  A  —  Band  itt 
ft  from  the  formula  log  ft=  log  a  -f-L  sin  B-L*m  A 


uiyiiizso 
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Areas  of 

trilogies 
!□<]  qaadri- 


The  area  of  a triangle  U  half  the  product  of  a  side  into 
the  perpendicular  from  the  opposite  angle  on 
that  Bide ;  thus  we  obtain  the  expressions  *6c 
sin  A,  •(  «(«  —  a)(«—  ft)(«  —  e)  f  I  for  the  area  of 
a  triangle.  A  large  collection  of  forum  he  for 
the  area  of  a  triangle  are  given  in  the  AnnaU 
tic*  for  1885  by  M.  Baker. 
Let  a,  ft.  e,  d  denote  the  lengths  of  the  sides  AB,  BC,  CD, 
DA  respectively  of  any  plane  quadrilateral  *u&A  +  C= 
U;  we  may  obtain  an  expression  for  the  area  8  of  the 
quadrilateral  in  terms  of  the  sides  and  the  angle  «. 
We  hare  2S=ad  sin  A  +  bc  sin  (2— A) 

and  i(ai  +  <P-b>-c>)  =  adcMA-l>c<x*(2*  —  Ai; 

hence  4  S» + ,(«» 4  <P  —  ft»  -  e»)t  =  a«d»  4  Me*-  2«fted  cos  2s. 
If  2*  =  a -j-  ft  4  «+  <*i  the  value  of  8  may  be  written  in  the 
form  0sai  {  •(*  — a)  (t— ft)  (»— c)  («  — d)— a*ed 
Radii  of  dr-  caH  a  ^  |. 

™™*ct^ed-     Let  Jl  denote  the  radios  of  the  circumscribed 
I  escribed  c'rc'e>  r  "f  the  inscribed,  and  n,  n,  n,  of  the 
In  of  s    escribed  circles  of  a  triangle  A  BC;  the  values  of 
these  radii  are  given  by  the  following  for- 
mula). 

R—  —  —  i 
4S  -  2  sin  A' 

g 

r=  -  =  (a  —  a)  UoU  =  4StlnM  sini  £sln}  C, 


n  = 


g 

t  — a 


•  tanl  ^  =  4Jf6inMcosi  fioosi  G 


Pphrrical  Trigonometry. 

We  shall  throughout  assume  such  elementary  propositions 
in  spherical  geometry  as  are  required  for  the  purpose  of  the 
investigation  of  formulas  given  below. 
A  spherical  triangle  is  the  portion  of  the  surface  of  a 
sphere  bounded  by  three  arcs  of  great  circles 
££S!i.25.i  of  «P«»er«.  If  *G  G4,  denote  these 
ffirii?       »re>-  the  clreul»r  measure  of  the  angles  sub- 

— lively  at  the  centre 


Aawtated 
trt  angles. 


•f  the  sphere  are  the  sides  a,  6,  e  of  the  spherical  triangle 
ABC;  and  if  the  portions  of  planes  passing  through  these 
arcs  and  the  centre  of  the  sphere  be  drawn,  the  angles 
between  the  portions  of  planes  intersecting  at  A,  B,  C 
respectively  are  the  angles  A,  B,  C  of  the  spherical  triangle. 
It  is  not  necessary  to  consider  triangles  in  which  a  side  is 
w,  since  we  may  replace  such  a  side  by  the 
remaining  arc  of  the  great  circle  to  which  it 
belongs.  Since  two  great  circles  intersect  each 
other  in  two  points,  there  are  eight  triangles  of 
which  the  sides  are  arcs  of  the  same  three  great 
circles.  If  we  consider  one  of  these  triangles  ABC  as  the 
fundamental  one,  then  one  of  the  others  is  equal  in  all 
respects  to  ABC,  and  the  remaining  six  have  each  one  side 
equal  to,  or  common  with,  a  side  of  the  triangle  ABC,  the 
opposite  angle  equal  to  the  corresponding  angle  of  ABC, 
and  the  other  sides  and  angles  supplementary  to  the  corre- 
sponding sides  and  angles  of  ABC.  These  triangles  may  be 
called  the  associated  triangles  of  the  funda- 
Traa&for  mental  one  ABC.  It  follows  that  from  any 
matin n.  general  formula  containing  the  sides  and  angles 
of  a  spherical  triangle  we  may  obtain  other 
formulas  by  replacing  two  sides  and  the  two  angles  opposite 
to  them  by  their  supplements,  the  remaining  side  and  the 
remaining  angle  being  unaltered,  for  such  formulas  are 
obtained  by  applying  the  given  formulas  to  the  associated 
triangles. 

If  A',  V,  C  am  those  poles  of  the  arcs  BC,  CA,  AB 
respectively  which  lie  upon  the  same  sides  of  them  as  the 
opposite  angles  A,  B,  C.  then  the  triangle  A'RC  is  called 
the  polar  triangle  of  the  triangle  ABC.  The  aides  of  the 
polar  triangle  are  t  —  A ,  w  —  B,w  —  G  and  the  angles  *  —  s, 
t  —  »;  w  —  c.  Hence,  from  any  general  formula  connecting 
the  sides  and  angles  of  a  spherical  triangle  we  may  obtain 
another  fonnala  by  changing  each  side  into  the  supple- 
ment of  the  opposite  angle  and  each  angle  into  the  supple- 
st0© be* 

Funda- 
mental 
equations 


==  cos  a  cos  ft  4  sin  s  sin  ft  cos  C. 


.(1). 


therefore  cos 
We  may  obtain 
letters  a,  b,  e, 

thus  cos  a  =  cos  b  cos  e  4-  sin  b  sin  e  cos  A  \ 
cos  6  an  cos  e  cos  a  4-  sin  e  sin  a  ooe/J  > 
cos  e  =  cos  a  cos  6  4~  sin  a  sin  6  cos  Cj 

These  formulas  (1)  may  be  regarded  as  the  fundamental 
equations  connecting  the  sides  and  angles  of  a  spherical 
triangle ;  all  the  other  relations  which  we  shall  give  below 
may  be  deduced  analytically  from  them ;  we  shall,  how- 
ever, in  most  cases  give  independent  proofs.  By  i 
polar  triangle  transformation  we  have  the  f 

cos  A  =  —  cos  B  cos  C -•  sin  B  sin  Coos  a ' 


cos  B  —  —  cos  C  cos  A  +  sin 
cos  C=  —  cos  A  cos  B  4-  sin 


C  sin  A  cos  ft 
A  sin  B  cos  e  J 


•  (2). 


In  the  figure  we  have  AM—  AL  sin  C=r  sin  ft  sin  C,  where 
r  denotes  the  radius  of  the  sphere.   By  drawing  a  perpen- 
dicular from  A  on  OB,  we  may  in  a  similar  manner  show 
that  AM  =  r  sin  c  sin  B, 
therefore              sin  B  sin  e  —  sin  Cain  ft. 
By  interchanging  the  aides  we  have  the  equation 
sin  A     ain  B  sin  C 


impmm  (3)  \ 


sin  a      sin  ft 
we  shall  find  below  a  symmetrical  form  for  h 
If  we  eliminate  cos  ft  between  the  first  two  formulas  of  (1) 
we  have 

sin  6  sin  c  cos  A  +  sin  e  cos  c  Bin  a  cos  B ; 
sot  s  Bin  e  =  ^±<x»  A  4  cos  ecos* 

=  sin  B  cot  A  4  cos  c  cos  B. 
We  thus  have  the  six  equations 


cot  a  sin  ft 
cot  ft  sin  a 
cot  ft  sin  e 
cot  e  sin  ft 
cot  e  Bin  s 
cot  a  sin  e 

When  C— g 

and  (3)  gives 


=  cot  A  sin 
=  cot  B  sin 
=  cot  B  Kin 
i  cot  C  sin 
s  cot  C  Bin 

:C0t  A  «liu 


C 

C 
A 
A 

B  4  cos 
£-f- cos 


cos 

COS 
COS 
COS 


6  cos  C 
a  cos  C 
e  cos  A 
6  cos  A 
a  cos  B 
e  cos  B 


(1)  gives  cos  c  =  cos  a  cos  ft. 


from  (4)  we  get   tan  a  =  tan 
tan  ft  =  tan 

The  formulas 
and 


ain  ft  =sln  2?  sin 

sin  a 
.4  Bin  ft 
H  hin  a 

cos  e 

cob  A 

cos  II 


sin  A  sin  c  | 
tan  c  cos  B  [ 
tan  ccos  A  j 
cot  A  cot  B..., 
cos  a  sin  B  1 
cos  ft  sin  A  i 


 (4). 

.....■•«(•), 

 Ml 

 Ml 

 W 

 (0 


on  which  is  the  upheri 
triangle  ABC.    Draw  AL 


perpendicular  to  OC  and 
AM  perpendicular  to  the 
plane  OBC.     Then  the 
projection  of  OA  on  OB 
is  the  sum  of  the  projec-  o< 
lions  of  OL,  LM,  MA  on  the  same 
straight  line.   Since  AM  has  no  pro- 
jection on  any  straight  line  in  the 
OBC,  this  gives 

OA  cos  e  as  OL  cos  a  4  LM  sin  s. 
OL  -  OA  cos  ft,  LM=  A L  cos  C  =  OA  sin  ft  cos  C; 


follow  at  once  from  (a),  («),  (y).  These  are  the  formulas 
which  are  used  for  the  solution  of  right-angled  triangles. 
Napier  gives  mnemonical  rules  for  remembering  them. 
The  following  proposition  follows  easily  from  the  theorem 
in  equation  (3) :  If  AD,  BE,  CFura 
three  arcs  drawn  through  A,  B,  0 
to  meet  the  opposite  sides  in  D,  E, 
F  respectively,  and  if  these  arcs 
pa.'w  through  a  point,  the  segments 
of  the  sides  satisfy  the  relation  ain 
BD  sin  CE  sin  AF—  sin  CD  sin 
AE  sin  BF;  and  conversely  if  this 
relation  is  natiafind  the  arcs  pass 
through  a  point.  From  this  theorem 
it  follows  that  the  three  perpen- 
diculars from  the  angles  on  the  opposite  aides,  the  three 
bisectors  of  the  angles,  and  the  three  arcs  from  the  angles 
to  the  middle  points  of  the  opposite  sides,  each  |iass 


through  a  point 

If  D  be  the  point  of  intersection  of  the  three  Formulas 
hisectors  of  the  angles  A,  B,  C,  and  if  DE  be  drawn  tor  .*,,,e 
perpendicular  to  BC,  it  may  be  shown  that  BE  =  X ?.f 
l(a  +  e  —  ft)  and  CE=H*  +  b  —  e),  and  that  the  "  half 
angles  BDE,  ADC  Am  supplementary.  We  1 


nin  c 


sin  BD 


sin  ADB 
A  ' 
2 


sin  6 


sin 


sin  ADC, 
Bin  i 


^rinBDBinCflain^ftinBgg  Bat.inM>Biul»Df 
sin  ft  sine 

=  .in  (a~l^~*),and ain  CDsln  CDE=  rinCB=sin 


therefore  ain 


-{ 


sin  ft  ain  e 


r 


..(5). 


Apply  thii  formula  to  the  associated  triangle  of  which 
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w  —  A,w—B,  Caws  the  angle*  and  w— a, 
i ;  we  obtain  the  formula 

,   b  +  e 


•ft,  0  are  the 


.A 
2 


o  ,  a  +ft  +  e 
-  sin   ; 


sin  b  sin  c 


•(6). 


By  division  we  have 

A  _ 


.   a  +  o  —  b  ,   o  +  6  —  cl  J 


aln 

aad  by  multiplication 
aln^ 


ft  +  c- 


sln 


2 


..•••••.•••■(7)! 


2 

liu  i  sin 


f  ,   «  +  ft  +  e  .   ft  +  e  — a  .   c  +  «  —  6 

—  <  Bin  —  - —  sin  ,.  sin  

net  2  2  2 


Kill 


a  +  b  —  e  \  i   


-  t-t  —    ■{  1  —  cos'a  —  co««6—  cos'e  +  2 
J        sin  6  sui  e 

cob  a  cos  &  gob  c  [•  i. 

Hence  the  quantity  *  in  (3)  is 

 '  a_c 

F>iu  a  siu  6  bin  e 


i  —  cob*  ft  —  cos*  e  +  2  cos  a  cos  ft 


i 


cost  c  i 

Of  half-  Apply 


the  polar  triangle  transformation 
(5),  (6),  (7),  (b)  and  we  obtain 


to 


.(8). 
the 


A  +  C- 


l^A  +  B-C 


sin  B  ain 

 2~ 

sin  £  sin  C 


r 


cob  — ^— ■ — 
2 


B+C—A  A+B+C 
—  cos  g  cos       2  — 


2    ■   2  


•■(•); 


•(10) ; 


•  (H). 


costfcosC}-*,  we  have     tfc'=l  -  (12). 

De-  Let  £  be  the  middle  point  of  ,45;  draw  ED  at 

Imnbre-g  right  angle,  to  AB  to  meet  .4Cin  Z>;  then  £>A'  bi- 
lormtu*.         tne  Let  CF  bisect  the  angle 

DCB  and  draw  FG 
to  5C,  then 

C0=°-bt<FBE 


A+B 


<  FCG  =90°— ~. 

From  the  triangle  CFG  we  have 
cos  CFO  =  cos  CO  sin  and 
from  the  triangle  FEB  cos  AT * 
^cos  F.B  sin  XBA  Now  the 
an  glen  CFG,  F.FB  arc  «'h  *upp!e- 
meutary  to  the  angle  DJB,  therefore 

o— ft  <7  . 

cos     -  -  cob  -  =sin  — - — 


COS 


..(13). 


Al«o  sin  CG  =  CFsln  CFO  and  sin  EB  =  sin  BFsin  ; 

therefore       sin  ^6  cos  |=  sin         cos  -J   (14). 

y  the  formula  (13),  (14)  to  the  associated  triangle  of 
a,  w  —  ft,  *  —  e,  A,  w  —  B,r—C  are  the  sides  and 
we  then  have 

2  2 

A*B- 


>•••••••• 


(15). 


e 

cos  — 
cos  a 


The  four  formula*  (13).  (14).  (15),  (16)  were  first  given  by 
Delambra  in  the  Gonna  usance  dtt  Temp*  for  1806.   Formulie  I 
equivalent  to  these  were  given  by  Mollweide  in  Zach's  I 
Monailicbe  Oarratponden*  for  November,  1808.   They  were  | 
also  given  by  Gauss  ( Thtoria  moitu,  1809),  and  arc  usually 
called  lifter  him. 


Napier's 
analogies. 

therefore 


From  the  same  figure  wo  have 
Un  FG  =  tan  FCG  sin  CG  =  tan  FBO  sin  BG ; 


cot  £sin 


;  tan 


B  .   a  +  ft 

-sin-g-, 


sin 


sin 


a  — ft 

-^-cotC 
a  +  »  2 


•••••B**«««Bt* 


(17). 


Apply  1 

*  —  A,  B,  r  —  Q,  and  we  have 


(»  —  a, »,»-», 


If  we  apply  these  formulas  (17),  (18)  to  the  polar  triable. 


A—B 


The  formula  (17),  (18),  (19),  (20)  are  called  Napier's  "Aaal- 
ogies  " ;  they  were  given  in  the  Mirif.  hgar.  canom.  d«mPto. 

If  we  use  the  values  of  sin?  sin  J,  ein|,  cos", 
cos  £  cos|given  by  (9),  (10)  and  th 


formula?  obtained 
by  multiplication 


by  Interchanging  the  letters,  we  • 


.a  ft  ,  -  e  B+C-A 
sin  g  cie^sm  C=  sin  gOos  -  


cos 


i  b  .  „  e  A+B- 
,  cos,-,  sin  (' =  cos cos - 


'2' 
b 


sin^slngsin  t?=cos^oos- 


B  + 
2 

Thcsso  formulie  were  given  by  Scumeiaser  in  OrtiWi  J<mn„ 
vol.  X. 

The  relation  sin  ft  sin  e-f~c<0*  *  cos  e  cos  A  =sin  B  sin  C 
—  cos  B  cos  C  cob  a  was  given  by  Osgnoli  in 
his  Trigonomrtry  (1786),  and  was  rediaoovered  0^ih>]^ 
by  Chyley  {PkiL  Mag.,  1859).   It  follows  from 
(1),  (2),  and  (3)  thus:  the  right-hand  side  of  the  equation 
equals  sin  B  sin  C-f-  cos  a  (cos  A  —  sin  B  sin  C  cot  at  =  tin 
£  sin  Csin*a- 
cos  A  (c 
cos  A. 

The  formulie  we  have  given  are  sufficient  to  i 
three  parts  of  a  triangle  when  the  other  three 
parts  are  given;  moreover  such  formula  may 
always  lie  chosen  as  are  adapted  to  logarithmic 
calculation.  The  solutions  will  be  unique  except  in  the 
two  cases  (1)  where  two  sides  and  the  angle  opposite  odc 
of  them  are  the  given  parts,  and  (2)  where  f 
the  side  opposite  one  of  them  are  given. 

Suppose  a,  b,  A  are  the  given  parte.  We  deter- 
mine B  from  the  formula  sin  B  =  ^-  sin  A;  this 

sin  a 


gives  two  supplemnntary  values  of  B,  one  acute  sod  the 


l    41    niu    \->      t     vtia    xm    i  \."JP    A  &  niu    41    Hill     v    V«  "v*  i»    c>  1- 

i*a  -f  cos  a  cos  A,  and  this  is  equal  to  sin  ft  tin  f — 
ta  —  sin  ft  sin  c  cos  A)  or  sin  ft  sin  e-f  cos  ft  cot  t 


Then  Cand  care 
a — ft 


sin' 


tiona  tan 


sin 


cot 


A  —  B. 


e  _ 


Un  —2~h-  Now  tan  ^ ,  tan  I  must  both  be  positive ; 


A  —  Band  0  —  6  must 
have  the  same  sign.  We  shall  distinguish  three  caws. 
First,  suppose  sin  ft  <  sin  a ;  then  we  nave  sin  B  <  sin  A. 
Hence  A  lies  between  the  two  values  of  B,  and  therefor* 
only  one  of  these  values  is  admissible,  the  scute  or  the 
obtuse  value  according  as  a  is  greater  or  lens  than  *  ;  tber» 
is  therefore  in  this  case  always  one  solution.  Secondly,  ii 
sin  ft  >  sin  a,  there  is  no  solution  when  sin  ft  sin  A  >  si  n  j 
bnt  If  sin  ft  sin  ii  <  sin  0  there  are  two  values  of  B  both 
greater  or  both  less  than  A.  If  a  is  acute  a  —  ft,  and  there- 
fore A  —  .B.Ib  negative ;  hence  there  are  two  1 
is  acute  and  none  if  A  is  obtuse.  These  two 
together  if  sin  ft  sin  A  =  sin  a.  If  «  is 
solution  unless  A  is  obtuse,  and  in  that  1 
whichcolucideasbeforeifsiuftsin  A  =siua. 


if  A 

nil 

,«  no 


uiyiiizeo 
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aw  there  are  two  solution*  if  sin  ft  sin  A  <  sin  a  and  the 

tiro  parts  A,  a  are  both  acute  or  both  obtuse,  these  being 
eoLacideot  in  case  sin  ft  sin  A  —  sin  a;  and  there  ia  no  solu- 
tion if  one  of  the  two  A,  a  is  acute  and  tbje  other  obtuse, 
or  if  sin  ft  sin  A  >  sin  a.  Thirdly,  if  sin  6= sin  a  then 
B  =  A  or  »  —  J.  If  a  is  acute,  a  —  ft  is  sero  or  negative, 
hence  A  — Bit  sero  or  negative;  thus  there  is  no  solution 
onion  A  is  acute,  and  then  there  is  one.  Similarly,  if  «  is 
obtue,  A  must  be  so  too  in  order  that  there  may  be 


2 

since 


If  a  =  6  =  -,  there  is  no  solution  nnl< 
2 

sad  then  them  are  an  infinite  number  of 

the  values  of  C  and  e  become  indeterminate 

TV  other  rase  of  ambiguity  may  be  discussed  iu  a  similar 

manner,  or  the  different  cases  may  be  deduced  from  the 

above  by  the  use  of  the  polar  triangle  transformation.  The 

method  of  classification  according  to  the  three  cases 
> 

sin  ft  =  sin  a  was  given  by  Professor  Lloyd  Tanner  (if  Man- 
ser s/lialA.,  vol.  xiv.). 
„  .,,„,      If  r  is  the)  . 

dJcte  •crib8d  *»  «»e  triangle  ABC,  we  have  at 
iri^tau  t»nr  =  tan 48in(s— o),where2»=«+ ft  +  c; 

this  we  can  derive  the  formula)  tanr  =  n  oosec  «  =  £  sec  | 

B      C  B      C  A 

set  g  sec  2  =  "in  «  sin  ^  sin  ^sec  ^  (21),  where n,  N  denote 

the  expressions 

^  sin  *sin  (»  —  a)  sin  (»  —  ft)  sin  («  —  e)  }■«, 
\  —  cos  8  cos  (S  —  A)  cos  (8 —  B)  cos  (B —  C)  }  >. 
The  escribed  circles  are  the  small  circle*  inscribed  in 
throe  of  the  associated  triangles;  thus,  applying  the  above 
formula  to  the  triangle  (o,v  —  ft,* — e.  A,*  —  B,w —  (?),we 
have  for  n.  the  radius  of  the  escribed  circle  opposite  to  the 


-sin.-. 


,    X  A 


i  -sec 


.-.(22). 


|=>inacos* 

The  pole  of  the  circle  circumscribing  a  triangle  is  that  of 
the  circle  inscribed  in  the  polar  triangle,  and  the  radii  of 
the  two  circles  are  complementary ;  hence,  If  fi  be  the  ra- 
dios of  the  circumscribed  circle  of  the  triangle,  and  £>,  Rt, 
&  the  radii  of  the  circles  circumscribing  the  associated  tri- 
nities, we  have  by  writing  |  —  R  for  r,  £  —  A  for  n,  *  —  a 
for  A,  etc.,  in  the  above  formulas 


colR-- 


>cot£Cos(S— ^SgMBeCgCoseCgOoaeCgS— NmkS 

ft     e  a 
=  sin  A  cos  2  cos -oosec-   (23). 

a  -  a 

* — COtgCOS  S 


sin  g  oosec  g  (24). 

The  following  relations  follow  from  the  formula  just 
given: 

2  tan  R  =  cot  n-f  cot  r,4-cot  rj  —  cot  r, 
2  tan  i?i=cotr  -f  cot  r»  -f  cot  n  —  cot  n, 
Unrtanr,  tan  r,tanr,  =  n',sin'»=cotrUnrit*nnUn  n, 
sin*  (s—o)  =  tan  root  rj  tan  r,  tan  rs. 

VR^A  4-  B4-  C — »,  it  may  he  shown  that  ^multiplied 
by  the  square  of  the  radius  is  the  area  of  the 
triangle.  We  give  some  of  the  more  important 
expressions  for  the  quantity  R,  which  is  called 
the  spherical  excess. 


6sec|  =  ,V»ec(S-^) 


Formula 
for 

spherical 


We  have 


A  +  B 

2 

sinC 


cos 


•  +  ft 


sin 


sin 


(M) 


■I 


and- 


A  +  B 
2 


cos- 


o  — ft 

2 


•i 


c 
2 


sin 


C 

a 

sin 


c 
'2 


cos 


C  .  fC—R\  e 
2-"H— )  ""sT 


COS  . 


0+  ft 


c  ,  o  +  ft 
cos  -  +  cos    ^  - 


tan- 


Similariy 


tan^  tan'  — |- 


E 


■■  tan  1  tan  tZ*. 


«  — a.  s — ft. 
i  tan  — g— tan  -y- . 


This 


tanf={tan?Un'-^tan'-6tan'-=-fi}i(25). 
given  by  L'HuUlier. 


.   C     E  C  .  R 

sin  -  cos  g  —  cos  -  sin  -  = 


R^.C.  E_ 
C0,2O082  +>In2"in2- 


whence,  solving  for  cos  0  ,  we  get 


cos 


~2 
a  +  ft 

2 
e 


COB, 


cos?. 


00.2  = 


This 


1  +  cos  a  4-  cos  6  +  cos  « 

-     ^      -    — •••  (w). 

4  COS     COS  5  CWI  = 

*  «  A 

i  given  by  Enter  (A'ot*  acta,  vol.  x.).  If  we 
lsf< 

E 

l2 


o         «  »  « 

2  cos  g  cos    cos  g 


a  formula  given  by  Leaccll  {Ada  Petrop.,  17X2). 

From  the  equations  (21),  (22),  (23),  (24) 
lowing  formula  for  the  spherical  excess : 
g 

sin*  -g  =  tan  R  cot  A  oot  A  cot  A 


we  obtain  the  fol- 


4i  cot  n  +  cot  n  +  cot  n) 


(cot  r — cot  n +cot  rj+cot  r»)  (cot  r+oot  n  —  cot  n+cot  r»)' 
(cot  r  +  cot  n  +  cot  n — oot  n) 

The  formula  (26)  may  be  expressed  geometrically.  Let 
Jf,  N  be  the  middle  points  of  the  sides  jIB,  >1C  Then  we 
find  cog  Af.V 

1  +  coe  «  +  cos  6  +  cos  e,  ^  E  ^  nrV«^« 

A  geometrical  construction  has  been  given  for  B  by 
Qudermann  (in  Oefls's  Jowrn^  vl.  and  vlli.).  It  has  been 
shown  by  Cornelius  Keogh  that  the  volume  of  the  paral- 
lelepiped of  which  the  radii  of  the  sphere  passing  through 


the  middle  points  of  the  sides  of  the  triangle  are 


Let  ABCD  be  a  spherical  quadrilateral  inscribed  in  a 
small  circle;  let  a,  ft,  c,  d  denote  the  sides  AB,  properties 
BC,  CD,  DA  respectively,  and  x,  y  the  diagonals  of  spherical 
AC,  BD.  It  can  easily  be  shown  by  joining  quadrt- 
the  angular  points  of  the  quadrilateral  to  the  lateral  In- 
pole  of  the  circle  that  A  +  C=  B  +  D.  If  we  *cr' ln 
use  the  last  expression  in  (23)  for  the  radii  of 
the  circles  circumscribing  the  triangles  BAD.  BCD,  we  hare 

|  cos  ^  cosec  |  =  sin  C  cos  ^  cos  |  ooaec  | ; 

sin  A  sin  C 


ft  e 
cos  -  cos  „ 


cos  g  cos  g 


This  is  the  proposition  corresponding  to  the  relation 
A  -j-  C—  «•  for  a  plane  quadrilateral.  Also  we  obtain  in  a 
similar  manner  the  theorem 

sin  |  sin  \ 

sin  Boos  g  sinj4cos0 

analogous  to  the  theorem  for  a  plane  quadrilateral,  that 
the  diagonals  are  proportional  to  the  sines  of  the  angles 
opposite  to  them.   Also  the  chords 

abed 
AB,  BC,  CD,  DA  are  equal  to  2  sin  -.  2  sin  -,  2  sin  -,  2  sin  - 

2         2         2  2 

respectively,  and  the  plane  quadrilateral  formed  by  these 
!  ch'tnis  is  inscribed  in  the  same  circle  as  the  spherical  quad- 
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ri lateral ;  hence  by  Ptolemy's  theorem  for  a  plane  quadri- 
lateral we  obtain  the  analogous  theorem  for  a  spherical  one 


*  ,  ST  .  a  .  e  ,  ,  b  ,  d 
sin  g  tin  §  =  ain  g  tin  5  +  sin  5  bid 


TOl. 


111.) 

be- 


lt baa  been  shown  by  Rcray  (in  Or  die' 1  Jour* 
that  for  any  qnadri lateral,  if  *  be  the  spherical 
twcco  the  middle  points  of  the  diagonals, 

eoBa  +  cofl6-Lcose-r-cofl4  =  4cos}zco6  4srcosis. 
This  theorem  is  analogoas  to  the  theorem  for  any  plane 
quadrilateral,  that  the  sum  of  the  squares  of  the  Bides  1b 
equal  to  the  ram  of  the  squares  of  the  diagonals,  together 
with  twice  the  square  on  the  straight  line  Joining  the 
middle  points  of  the  diagonals. 

A  theorem  for  a  right-angled  spherical  triangle,  analogous 
to  the  Pvthagorcan  theorem,  ha*  been  given  by  Gudermann 
(in  CreUs'f  Joarn.,  vol.  xlli.). 

Analytical  Irigonomttry . 

Analytical  trigonometry  is  that  branch  of  mathematical 
analysis  in  which  the  analytical  properties  of 
Pt!rl04'"  the  trigonometrical  functions  are  investigated, 
function!  These  functions  derive  their  importance  in 
analysis  from  the  fact  that  they  are  the  simplest 
singly  periodic  functions,  and  are  therefore  adapted  to  the 
representation  of  undulating  magnitude.  Tho  sine,  cosine, 
secant, and  cosecant  have  thesingle  real  period  2»;  ta,  each 
is  unaltered  in  value  by  the  addition  of  2*  to  the  variable. 
The  tangent  and  cotangent  have  the  period  v.  The  Bine, 
tangent,  cosecant,  and  cotangent  belong  to  tbc  clam  of  odd 
functions;  that  is,  they  cbangu  sign  when  the  sign  of  the 
variable  is  changed.  The  cosine  and  secant  are  even  func- 
tions, since  they  remain  unaltered  when  the  sign  of  the 
variable  is  reversed. 

The  theory  of  the  trigonometrical  functions  is  intimately 
Connection  °°nnecte^  witn  that  of  complex  quantities,— 
with  theory  tnat  i*.  of  quantities  of  the  form  x-j-'y 
of  complex  (■  =  •/  —  1).  Suppose  we  multiply  together, 
quantities.  by  the  nUm  of  ordinary  algebra,  two  such 
quantities,  wo  have 

(«i  -f  'gi)(*»  4-  «>*)  —  —  ny»)  +  +  *tvi)- 
We  observe  that  the  real  part  and  the  real  factor  of  the 
imaginary  part  of  the  expression  on  the  right-hand  side  of 
this  equation  are  similar  in  form  to  the  expressions  which 
occur  in  the  addition  formulte  for  the  cosine  and  sine  of  the 
sum  of  two  angles;  in  fact,  if  we  put  *i  =  n  cos  #i,  jn  =  n 
sin     xt  =  r,  cos  H,  if*  =  n  sin  0t,  the  above  equation  be- 


n(co*  #i  -f  •  sin  #i)  X  rr(oos  h  4-  <  ain  H)  —  nn(coa  #i  +  #1 

We  may  now,  in  accordance  with  the  usual  mode  of  repre- 
senting complex  quantities,  give  a  geometrical  interpreta- 
tion of  the  meaning  of  this  equation.   Let  Pi  be  the  point 


whose  co-ordinates  referred  to  rectangular  axes  Ox,  Oy  are 
an,  yi;  then  the  point  f\  is  employed  to  represent  the 
quantity  xi-f-qpi.  In  this  mode  of  representation  real 
quantities  are  measured  along  the  axis  of  x  and  Imaginary 
ones  along  the  axis  of  y,  additions  being  performed  accord- 
ing to  the  parallelogram  law.  The  points  A,Ai  represent 
the  magnitudes  ±  1,  the  points  *,a\  the  magnitudes  ±: 
Let  Pt  represent  the  expression  2*  -f  •*  and  P  the  expres- 
sion <«  +  .jn)(n  +  •»»}.  The  quantities  n.  #i,  n.  •»  are  the 
polar  co-ordinates  of  P\  and  Pt  respectively  referred  to  0  as 


origin  and  Ox  as  initial  line;  the  above  equation  »how» 
that  nn  and  #i  are  the  polar  co-ordinates  of  T;  htnee 
OA  :  OPi : :  OPt :  OP  and  the  angle  POPt  is  equal  to  the 
angle  Pi  CM.  Thus  we  have  the  preceding  geome trical  cod- 
strruetton  for  the  determination  of  the  point  P.  On  Oft 
draw  a  triangle  similar  to  the  triangle  OAPi  so  that  the 
sides  OPt,  OP  are  homologous  to  the  sides  OA,  OP,  and  v> 
that  the  angle  POPt  is  positive ;  then  the  vertex  P  repre- 
sents the  product  of  the  expressions  represented  by  Pi, Pi. 
If  x%  4-  «yi  were  to  be  divided  by  xi  'jn,  the  triangle  OP"  ft 
would  be  drawn  on  the  negative  side  of  Pt,  similar  to  the 
triangle  OAPi  and  having  the  sides  OP",  OPt  homologous 
to  OA,  OP,  and  F  would  represent  the  quotient. 

If  we  extend  the  above  to  a  complex  quantities  ?* 
by  continual  repetition  of  a  similar  operation,  we 
have — 

(cos  *i  +  <ain«i)  <cos#j+  isin*j)... 
cos  (»»  +  1  sin  0%) 
=  cos  («i  +  Si  + ...  +•«)  +  «  Bin  (»i +          +  0H). 

If  ti  =  »!=...=♦* = $1  this  equation  becomes  (cos  •+<  sin  •)» 
=  cos  ns  +  .  sin  n» ;  this  shows  that  cos  •  +  .  sin  •  is  a  rains 

of  (cos  n»  +  1  ain  **)*•  If  now  we  change  0  into  J.  1 
eos-+<sin-i*avaJoe  of  (cos  •  +  « sin  ; 


.  sin  ^  is  one 


C'*>6 


any  positive  integral  power  avcos--  •*- 

m 

(coa«  +  «ain  •)". 
(_5)s  +  I.,n(-- 


cos  -•  +  «sin 
n  ■ 


hence  the  expression  of  the  left-hand  side  is  one  value  of 


1 


(cos»  4-  isine)"**  or  of  (cos  •+  « sin  •)  We  have  thus 
De  Moivre's  theorem  that  cos  W  +  ■  sin  k»  is  always  one  value 
of  (cos  *  +  •  sin  #}*,  where  fc  is  any  real  quantity. 

The  principal  object  of  De  Moivre'B  theorem  is  Thss 
to  enable  us  to  find  all  the  values  of  an  expression  J 

of  the  form  (o  +  •»)»,  where  »  and  n  are  positive  'BantitJ 
integers  prime  to  each  other.   lf«  =  »cos#,  4=rsii)«.we 

require  the  values  of  r*  (cos •  +  « sin  9)^.  One  value  is  im- 
mediately furnished  by  the  theorem ;  but  we  observe  that, 
since  the  expression  cosS  +  isinS  is  unaltered  by  adding 

any  multiple  of  2*  to  0,  the  ?th  power  of  ri(cos  + 

« sin*^^)  is  o  +  -*,  if  •  is  any  integer ;  hence  this  ex- 

presaion  is  one  of  the  values  required.  Suppose  that  for  two 
values  *i  and  «i  of  « the  values  of  this  expression  are  tbs 

same ;  then  we  must  have m  tSt?*lw —  a^*"~'  *  mn^' 
pleof  2*  or  «  — *  must  be  a  multiple  of  n.  Therefore,  if 


wo  give  s  the  values  0, 1, 2, . .  n  —  1  successively, 
get  n  different  values  of  <a  +  .4)^ ,  and  these  will  herep^ 
if  we  gives 


Digitized  by  Google 


ANALYTICAL.] 


TRIGONOMETRY. 


605 


by  giving  t  the  values  0, 1, 2, ...  *  —  1  in  the 
+  » sin  *•'  +  **).  where  r  = 


!«■•  +  *•)!  mnd  #  =  arc  tan 

We  now  return  to  the  geometrical  representation  of  the 
iplex  quantities.  If  the  points  ft,  ft,  ft, . . .  ft  repre- 
t  the  expression  x  -f  <»  ( *  +  «y)\  fx  +     » •  ••(*  +  «»>" 


n— 2 


*-o  L 

+  1  =  (x+1).P-o2  [--"-i^+i] 


!iteoe«i±ir  +  1"J  {,even)  -(4). 


Also  zJ«  —  2r"y"  cos  a*  +  y*a 


(.odd)  (5). 


respectively,  the  triangle  (MWt.Otfift. .  . .  Oft  -ift  are  all 
similar.  Let  (  x  -j-  'V)*  =  •  4"  ,0»  then  the  converse  problem 
of  finding  the  nth  root  of  o  +  <*  is  equivalent  to  the 
geometrical  problem  of  describing  such  s  series  of  triangles 
that  OA  is  the  first  side  of  the  first  triangle  and  OB»  the  | 
wcond  tide  of  the  nth.   Now  it  is  obvious  that  this  geo- 

in  travelling  from  ft  to  ft.  The  first  solution  U  that  In 
which  the  vertical  angle  of  each  triangle 

k-B  OA; 
s  a 


£(BnOA+*),ln 

this  case  one  complete  revolution  being  made  round  O;  the 
third  has- (ft»OX+4»)for  the  vertical  angle  of  each  triangle ; 

and  so  on.  There  are  •  sets 
of  triangles  which  satisfy  the 

required  conditions.    For  sim-  y» 
plicitf  we  will  take  the  case  of 
the  determination  of  the  Tsi--1* 

Set  Of  (00B*+  •Sin#)i.  Sup- 
pose B  to  represent  the  expres- 
sion eot  • -t- <  ain  If  the  angle 
A0Pt  is  1#,  P,  represents  the 

root  cot  |  -f  «  «■  y  *ne  •B*le 
AOB  is  filled  up  by  the  angles 
of  the  three  similar  triangles 
A0F\,  P\Op\,p\OB.  Alto,  if  ft. 
?,  be  such  that  the  angles 

AOft,A0/V.arey,  ^  reepeetiTely,  the  two  sets  of  tri- 
angles AOPi,  PiOp»  PiOB  and  AOtk  P*Op$,  P*OB  Mtiafy 
the  conditions  of  similarity  and  of  having  OA,  OB  for 
the  bounding  sides  ;  thus  ft,  Pt  represent  the  roots  cos 
>  .  ...  •+2' 


+  « 


.•^  +  ,sin*-i^respectively.  If  B 

3 


•  (xa— ywooss*  4  '»in  M)(r*  — y" cos  a*  —  nin  *#) 

^-l(x-ycc.'-±^^..in'^) 

<— 0      >  *   n  / 

a— lr  2tr  -i 

=  P  q     rx«-2xycos#+^  +  ,>  J 

,v«y  and  Adams  have  given  proofs  of  th_ 
do  not  involve  the  use  of  the  symbol  <  (see  Camb.  PML 
Trant.,  vol.  xl.). 

A  large  number  of  interesting  theorems  may  be  derived 
from  I>e  Moivre's  theorem  aud  the  factorizations  which  we 
have  deduced  from  it :  we  shall  notice  one  of  them. 

Inequation (6) puty  =  ~,  take  logarithms,  and 

then  differentiate  each  .id.  with  respect  to  x,  and 
we  get 

g,(x»»- 1  -  x — ** — ' )  ' —  »  ~ 1  8(x-s-»  

cos  M  +  ,.0      I»-2cos»  +  2^  +  -« 

Putx»=|,  then  we  have  the  expression 

•(„»»  —  »»■)  


.-n-1 

z  — 

1  —  0  ft. 


.4,  the  problem  is  reduced  to  that  of  finding 
j  roots  of  unity.   One  will  be  represented  by 
A  and  the  others  by  the  two  angular  points  of  an  eqol- 


L  triangle,  with  A  as  one 
the  circle. 

The  problem  of  determining  the  values  of  the  nth  roots  of 
unity  is  equivalent  to  the  geometrical  problem  of 
The  nth     inscribing  a  regular  polygon  of  asides  In  a  circle. 
ro°"  of      Gauss  has  shown  in  his  fHtqniniiantJ  arithmetit.ic 
that  this  can  always  be  done  by  the  compass 


2ab  cos  •  *^  +  s* 
a 

We  shall  now  consider  what  meaning  can  be  Complex 

assigned  to  the  symbol  e*+<* .   The  quantity  «  is  quantl- 

/       1\»             .  ties  as 

denned  as  the  limit  of  I  1  *  -  1  .where  a  is  a  pos-  expo- 

itive quantity, and  is  increased  indefinitely;  then, 

for  a  real  value  of  x,  «•  is  the  limit  of  (  1  +        or  of 

^  1  +       .where  m  =  ax,  when  at  it  increased  indefinitely. 

We  may  define  •*+ »y  as  the  limit  of  ( 1  +  when 
"  indefinitely.    To  ■» 


his  can  always  be  aone  Dy  mo  compass 

hen  a  is  a  prime  of  the  form  &  +1.  The 
f  the  ath  root  of  any  complex  quantity 
requires  in  addition,  for  its  geometrical  solution,  the  di- 
vision of  au  angle  into  a  equal  parts. 

Factor!  We  "*  OOW  in  *  P°*itlol>  *°  facto  rizc  "  exPre8* 
Mten*l     sionof  the  form  x"  —  («  +  i6).  Using  the  values 

which  we  have  obtained  above  for  (a  +  '&)",  we  have 

x.-(.  +  ,6,  =  P    ra-^co-V  +  .ein^-)] 

*  -d). 
If»=0,«=il,thUl 


»_n  — lp  2*w~l 
•— 1  =  P  x-oos— —  «sln 

—  -—I 

=  (x-1Hx  +  1)'pJ  V-'Bin2») 

=  fx  — 1) (x  +  1)P  *    ^x»— 2x  cos2*^  +  l^(a  even)  (2). 
n-1 

x*-l  =  (x  —  1)J»  j  2  ^x»  — axcos^+l^  (andd) 

If  in  (1)  we  put  a  =  —  1,  b  =0,  end  therefore  »  =  «,  We  have 
•— *— lr  2*  +  1»       ,  2t  + 


the  value  of 

this  limit  put  1+  rcos»,*=rsin»;  thens*  +»yisthe 
limit  of  ne(cos  ss*+<sln  m»),  and  n*  is  equal  to 
|  I  +  ??  }  ~  or  ultimately  to  (  1  +  "hlch 

has  «•  for  its  limiting  value,    Also  ♦  is  arc  tan ^-J^  or 

_  » — in  the  limit;  hence  m»  is  ultimately  equal  to  y,  and 

tlnis  the  equation  *r  + « V=  «"(cos  *  *■  '  sin  y)  follows  from 
our  definition.  It  may  be  shown  at  once  that    +  *  x*"1  +'» 
=  «x  + 1|  + 1  (y  +  yi),  and,  if  we  suppose  that  ox  + » y  denotes 
«<x  +  iy)loga,  we  may  show  that  complex  exponents  defined 
thus  obey  the  same  laws  as  real  ones. 

When  the  exponent  is  entirely  imaginary  we 
have,  in  accordance  with  the  above  definition,       vajuea  Qf 

«ty  =  cos  y  +  « tin  y  and  e—  «y=eos  (—  y)  Bioe  »nd 
+  <  sin  (—  y)  =cos  y  —  <  sin  y ;  we  thus  obtain  the  cosine, 
exponential  values  of  the  sine  and  cosine— 

8iny=g-(«'y— «-»»).  cos y=2««  >'  +  «-'>')• 

If  we  give  imaginary  or  complex  values  to  the  Expan- 

variables  in  algebraical  expansions  we  obtain  tlo nsof 
analogous  trigonometrical  theorems;  it  is.  how- 

ever,  necessary  to  consider  the  convergency  of  tho  r<»i  nc« 

series  so  obtained  in  order  to  determine  wilhiu  their 

what  limits  the  values  of  the  variables  roust  he.  powers. 
If  we  expand  «»V  and  «-»»  by  putting  ■  y  - 

-.y  in  the 


y* 

1+»  +  iT«+r«Ts+- 


we  obtain  the  series  sin  y  =  y  - 


v'   y*  y* 

w»y=1-|2  +  (-4_-j6 +  --- 


Tliese  wries  are  con  vereent  for  all  finite  values  of  v.  The/ 
also  be  got  from  the  expressions  which  we  have  o5- 


Digitized  by  LiOOQle 


TRIGONOMETRY. 


[ahalttigal. 


I  for  the  cosine  and  line  of  a  multiple  of  m  angle  In 

terms  of  the  cosine  and  line  of  the  angle,  end  would  thae 

be  made  to  rest  upon  a  basis  independent  of  the  symbol  i. 

  Consider  the  binominal  theorem 

Kxpan-  .      , . 

(•  +  6)»=««  +  iwi»-'6+5^=liia>i-W+ ...... 

2ndc2    +  *(»-l)-;,v(n-r  +  l)  ~ 

linen  In  |r  +  +  *^' 

ikies* a°nd  ^"^^  •  =  •",©  =  •-»•,  we  obtain 
cciineeof      (8oog  f)«  =  2  oosiiS.m2cos  a  —  2S 

+  *^^'2c<»a~=4i  +  

»(»— 1)  (a  —  r  +  1)  

+  ^  cos  («  —  2r)#  +„.... 

>  to  odd  the  to*  term  to  8     ~  ^'l*/*  ^'wn, 

Md  when  h  to  even  it  to***  + 

[in 

If  we  pota=e1',  6=— «"~'*,  we  obtain  the  formula 
<  -  1)1(2  eta     =2  cue  «*— 2*  oos(*  —  8)#  +  1^j=~l 
2  oos  (•-«)•  +  (-!)»-'«<—  l)-.-.^e-r  1)+ 

2eoe(a-2r)«. —  +  (-pS*^  'fa'**"  *  ^ 

when  a  to  even,  end 
a— l 

(-1)~T~  (8 sin#)n  =  2Bin»#-.i.2sin  (a  — 2)# 
+  ^~^8ain(n-4)«  


*(*'~f6)(*'~^co*  +  ...  ♦ 

Hen  «  ia  an  even  pod  tire  integer ; 
n—1 

-l)~2~oos»J=»oosn»-  coe*  + 


"JjT 

when  a  to  odd.  If  In  the  aame  three  formula)  we  pat 
P  —     ?  =  —  • — we  obtain  the  following  four  formal*  •. 

(—  Int  oos  n*  =s  (2  fin  •)■—  «{2  dn  #)»-»  +  e(a  —  3) 

(2  ein  #)•-*-...  +  (_  ir»(»-r-l)...(«-2r-l) 

(8  tin  •)•-*+.  ..(aeven)  Jl.  (W); 

e— l 


when  •  to  odd.  These  formulas  enable  ua  to  erpreaa  any 
positive  integral  power  of  the  sine  or  ooaine  in  terms  of 
einea  or  ooainee  of  multiples  of  the  argument.    There  are 
eorrespouding  formulas  when  n  is  not*  positive  integer. 
Kxpan-        Consider  the  Identity  log  (1  -9*)+  load— «rl 

■j™0*,    ==log(l-p  +  •*  +  ■***).  Expand  both  aides  of 

SsS?        rth7nog/t ■ad  w*  the  ~- 

arcato  J^  +  *>=(p +«>"-«(p  +  «)"-*w 

K?n°J  -r?<5^)(B  +  0)._W+...  +(_X)r 

cosines  of  Lr . 

are.  a(n  —  r— l)(a  —  r-»2)...(a  —  2r  +  l) 

(p  +  q)n— *pr{+  . . . 
If  we  write  this  aeries  in  the  reverse  order,  we  hare 

a 

...  +  (-D3*(p  +  9)-] 
when  n  is  even,  and 


(— 1)  2  2  sin  «*  =  the  same  series  (n  odd)  —  (11); 

^  -^.i.U  +  «*»'-*).,...._  n'(a»-2»)(e»-«n, 

12         +      [4       M   [6  

sin*  •  + ...  +"2--«  sin  «#  (a  even)..-  .....  (12); 

sin^astae-^-^ain'.  +  ^-l')(a»-3»)  , 
18  I  5 

n-1  *~ 

*~  +  (  1)  2*— •*  sin"#(a  odd)  -  ~.«(13). 

Next  consider  the  identity  -J?  -.1 

1  —  aw     1  qx 

 p—q  _      ,  ,  , 

1_  (9  +  «)*  +  oex»-  ExP*nd  botn        of  this 

equation  in  powers  of  a,  and  equate  the  coefficient!  of 
a»— »,  then  we  obtain  the  equation 

3Ka- 

Li 


(j»  +  8)"— •a,«l  — ...  +  (— l)r 
(»— r— l)(n-r— 2)...(a  — 2r). 

jT  (j»  +  ff),-,r-ys'+- 

It  as  before,  we  write  this  in  the  reverse  order,  we  hsre 
the  series 


u 

n 


A-l 


a— 1 

when  n  is  odd.  If  in  these  three  formulas  we  pot  p  = 
2  —  •       we  obtain  the  following  series  for  cos  n$ 


00a a#  =  (2 cos     - n  (2  cos  •)•  ->+^-JL>  (2 cos*)--' 

(7) 


 +  (_  iyr afn-r-l)(w-r-2)...(n-2r>l) 

(2oos#)--«r+  Jr.  

n  is  any  positive  integer ; 

(-l)^oos1  =  l-  "'costs+^^l^ 


when  n  to 
»-l 

( 


n—1 


n—1 

+  (-D  2  (P  +  8)--1] 


when  n  i»  odd. 

If  weputp—#.#,  ,=-«-<#,  w« 


sin  M=sin«  {  (2  eos»)"-»—  (n— 2)(2  cos#)»-» 
+  ^=^.^^1  (2ooe»r-  «  +  (- 1)' 
(n-r-1Kw_r2)...(a-2v) (2 cos#)._lr_a+...  J  ^ 

where  a  is  any  positive  integer ; 

(-1)2     sinus  =  sins  |  n  coe#  —  "f"1~2,)  co«»« 

\A 

(fl  OTOD)  •••••»•••  ••••••»>*•*•<••••■  ••>•*•■*«  (15)  y 

(-lMlnnv-.ta.{l--lr-J.,cosM  +  (a'-l^-y> 
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MH-...+  (— 1)2     (2oo6»)"-»j(«odd)  (16). 


If  we  pot  in  the 
mt  obtain  the  series 
s-2 

(_l)~5~sin*l-cos#  [ 


P="">  9  


-(»-2)iin»-«f 


4  gin"  -»•-...  +  (- 1)' 

I* 

(.-,-!)(, -r -2)...(«-gr).inn_v-1<+„  1 


•  seven) 
•-1 


(17)  ; 

(18)  ; 


(-1)  *  cos  at  =-  the  same  series  (a  odd)  

si,a,=oos.(,sln.  -=^W.  I 
*— 1 

(  2  slii  •)"-»  j  («  even)  (19) ; 


 [T 

+  <2sin#)»-»  }(«odd)  (»). 


We  have  tbas  obtained  formuL»  fox  cos  a*  and  sin  n»  both 
is  sseending  and  in  descending  powers  of  cos  0  and  sin  *. 
Tiets  obtained  formulas  for  chords  of  multiple  arcs  in 
powers  of  chords  of  the  simple  or  complementary  arc* 
eqoivalent  to  the  fonnahe  (13)  and  (19)  above.  These  are 
contained  in  his  work  Theorrmata  ad  anyulare*  lection  f* . 
Junes  Bernoulli  fonnd  formulas  equivalent  to  (12)  and  (13) 
{Mm.  it  TAeadimU  dee  Science*,  1702),  and  transformed 
these  series  into  a  form  equivalent  to  (10)  and  (11).  John 
Bernoulli  published  in  the  Acta  emditorwn  for  1701,  among 
other  formulas  already  found  by  Viete,  one  equivalent  to 
(17).  These  formulas  have  been  extended  to  cases  in  which 
■  U  fractional,  negative,  or  irrational ;  see  a  paper  by  D. 
F.  Gregory  in  Camb.  Matk  Jour*.,  vol.  iv,  in  which  the 
series  for  cos  nt,  sin  m  in  ascending  powers  of  cos  ♦  and  sin 
»  an  extended  to  the  case  of  a  fractional  value  of  n.  These 
•cries  have  been  considered  by  Euler  in  a  memoir  in  the 
*n  seta,  vol.  ix.,  by  Lagrange  in  his  OcUcul  dei  /o»CS»»M 
1306 1,  and  by  Poinsot  in 
»»f»la*st  (1825). 
_  The„ 

^""1  is  that,  if  ««+  «|f  =  a+  «6,  then  x  +  *=  log  (a  +  .*). 
Now  we  know  that  e*  +  •»  =  e*  cosy  +  sin y ; 
hence  e>  cos  y  =  a,  »•  sin  y  -  b,  or  «-  =  (n»  +  V% 

I  =«rc  tan  \  ±  m»,  where  at  is 


si  logs- 


live; 


If  6  =  0, 
a  is  positive  o 


log. (.+.»)  =  lo»><a*  +  M)»  + '  (»rc  tan  h-  ± 2»v) 

■  log.  (a  +  >b)  m  log.  (a*  +  b*)b  + 1  (arc  tan  j  ±  2a+»), 

according  as  a  is  positive  or  negative.  Thus  the  logarithm 
of  snr  complex  or  real  quantity  is  a  multiple-valued  func- 
tion, the  difference  between  successive  values  being  2*i ;  in 
particular,  the  most  general  form  of  the  logarithm  of  a  real 
positive  quantity  is  obtained  by  adding  positive  or  negative 
multiples  of  2»<  to  the  arithmetical  logarithm.  On  this 
•object,  see  Do  Morgan's  Trigonometry  and  Double  Algebra, 
chap,  iv.,  and  a  paper  by  Prof.  Oayley  in  vol.  ii.  of  Proe. 
l/mim  Math.  8oc 

We  may  suppose  the  exponential  values  of  the 
"''J"'r'     sine  and  cosine  extended  to  the  case  of  complex 

ttronom.  arguments;  thus  we  accept t±±*!£p2*±*> 

.  *<■*  +  ■»)  —  *— »(*+'»).       .      .  .  .  ,  . 

•nd  ™  ^  as  the  definitions  of  the  func- 
tions cos  (x  +  iy),  sin  (z+<y)  respectively. 


ooa*(x  +  .y)  +  ain«(*  +  <y)  =  L 
♦         co*b«y— slnh*y=l; 

cos(x  +  <y)  =  cos  x  cosh  y  —  <  sin  x  sinh  y, 
sinlx  +  <y)  =  sin  x  cosh  y  +  i  cos  x  sinh  y, 
cosh  (a  •  a  :  =  cosh  a  cosh  p  +  sinh  •  sinh  $, 
siuh(a  +  p )  —  sinh  a  cosh  fl  —  cosh  a  sinh  fl. 
These  formulas  are  the  basis  of  a  complete  hyperbolic  trigo- 
nometry.   The  connection  of  these  functions 
hyperbola  was  first  pointed  out  by  Lambert 

If  we  equate  the  coefficients  of  *  on  " 
of  equation  (13),  we  get 

.  «  .  ,  1  «in»#  1.3  sin** 
•=ain#  +  r^-  +  —  — 


xlllig  !l5L!f  +  .  ,2i). 

+  2.4.6     7  T~<W« 


Expan- 
sion of  an 
angle  In 
powers  of 


»  must  lie 


▼nines  ±  ^.  This  equation  may 


,lx», 1.3*', 1.3.5  x>  , 
arc  sin  «=«+§  j  +  ^  y  +  27T6T  4~ 

when  x  Ilea  between  ±  1. 

By  equating  the  coefficients  of  n'  on  both  sides  of  equa- 
tion (12)  we  get 


,  2  sin*  ,  2  .  4  slnl  ,  2  .  4  .  6  sin's  , 

written  in  the  form 

2x*,2.4*«2.4.«*« 


•(22). 


-r  + 


3.5.7  4 

when  xls  between  ±1.  Differentiating  this  equation  with 
regard  to  x,  we  get 

^      arc  .in  x         2  .  .  2  .  4  .  ,  2  .  4  .  g  .  , 

VT=* -  *  +  ?  +  +  3TdT7*T  +  -S 

if  we  put  arc  sin  x  ass  arc  tan  y,  this  equation  becomes 

«• - » -  rh  { 1  +  m? + hi  (r??),+ - } 

 (23), 

in  the 


This  equation  was 

A'oca  acta  for  1793. 
„T  ,  1,     1  +  x 

We  have    g  log 


:X  +  3  +5-+7 


have  cos  >y  = 


0  +  f 


-  and  sin  ty  =  -  («y — t 


If  x=0,  we 
-y),Thequan- 


1  — x  3     5     7      ";  ar2ri^* 

put  <y  for  x,  the  left  side  then  becomes  1  { log 
U  +  f)  —  h>8(l  —  f)  }• or  1  "*      »  ^  «•»  I 

arotany±«*  =  y  — ^  +  ^ — +  .». 
is  convergent  if  y  lies  between  ±1  j  if  we  sup- 
to  values  between  ±     we  have 

arc  tan  y  =  y  — ^  +  y—  (24), 

which  is  Gregory's  series. 

Various  series  derived  from  (24)  have  been 
employed  to  calculate  the  value  of  *.   At  the  end  B*"fM~ 
of  the  17th  century  v  was  calculated  to  72  places  „„„  o|  w_ 
of  decimals  by  Abraham  Sharp,  by  means  of  the  . 

series  obtained  by  putting  arc  tan  y  =g,  y  =  — 3  >"  '-'*)• 

The  calculation  is  to  be  fonnd  In  Sherwin's  Jfoiaeauifieat 
Table*  (1742).    About  the  same  time  Machin  employed  the 

series  obtained  from  the  equation  4  arc  tan  £  —  arc  tan  ^ 

=  -  to  calculate  *  to  100  decimal  places.    Long  afterwards 

Euler  employed  the  series  obtained  from  ^  =  arc  Un| 

+  arc  tan  L  which,  however,  gives  less  rapidly  converg- 
ing series  (Introd.,  Anal,  infin.,  vol.  1.).    Lagny  employed 

the  formula  arc  tan  -K  —  -  to  calculate  »  to  127  places ;  the 
f/3  6 

result  was  communicated  to  the  Paris  Academy  in  1719. 
Vega  calculated  *  to  140  decimal  places  by  means  of  the 


series  obtained  from  the  equation  j  =  5  arc  tan 


+  2  arc 
1 


titles 


s»+«-v  eV—e-V 


are  called  the  hyperbolic  cosine 


2     '  2 

ud  sine  of  y  and  are  written  cosh  y,  sinh  y ;  thus  cosh  y 
=  cos  ty,  sinh  y  =  —  •  sin  <y.  The  functions  cosh  y,  sinb  y 
•re  connected  with  the  rectangular  hyperbola  in  a  manner 
snslogou*  to  that  in  which  the  cosine  and  sine  are  connected 
»iU»  the  circle.   We  may  easily  show  from  the  definitions 


tan  3 .  The  formula  ^=arc  tan^+arcUn    +  arc  tan ' 
10  4  o 


was  used  by  Daae  to  calculate  *  to  200  decimal  pis 

=  4  arc  tan  1  —  arc  tan  4 


tan!. 
*°99 


If  in  (23)  we  put  y  =  *and  ^  we  have 
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■c=8  arc  tan*  +  4  arc  tan  ^ 

-04  /,+?  1  +        J_+  X 

+  -B6{1  +  §  ll»+3tl(i*)  + }' 

■  rapidly  convergent  series  for  *  which  was  first  given  by 
Hutton  In  Phil.  Trant.  for  1776,  and  afterwards  by  Eulerin 
Nova  acta  for  1793.    Ealer  gives  an  equation  deduced  in  the 

same  manner  from  the  identity  *  =  20  arc  tan  ^  +  8  arc 

3 

tan         The  calculation  of  »  has  been  carried  out  to  707 

;ilac«a  of  dtvcimals ;  see  Proc.  Roy.  80c.,  xxL  and  xxii. ;  also 
lTasimo  tux  Circle  (vol.  xxii.  p.  435  tq.). 

We  shall  now  obtain  expressions  for  sin  x  and 

We 


proper  fraction ;  whence 

-«(>-S)(-£M-£X-S> 

When  «  is  indefinitely  increased  this  becomes 

sinx  =  x(l-^)(l-^"=C!l(1+iw)^ 

manner  by  means  of  the  equation  cos  r  =  2  tin  — — 
3*~2x,  or  may  be  deduced  thus 


liar 
cos 


Kactorlx- 
atlon  of 
sine  and 


obtain  ex  pi 
products  of 


hsve 

slnz=2sln^sin^ 

„  ,   x  ,  x  +  w 
=  2«.ini.in^rl 


x  +  2* 


proceeding  continually  In  this  way  with 
obtain 


we 


,        „__,  .   x  ,   x  +  w  ,   x  +  2» 

sin  z  =  2»-'  sin   sin         sin  . 

an  a 


.    X  +  a  — 1* 

.sin  , 


sin  2x 
2  sin  1 


_v  5!iiZ=(/i_^/,l_^ 


('-is)-v::o*x5e)- 


n  is  any  positive  integral  power  of  2.  Now 
x  +  rr  ^  x  +n  —  rr  ^  *  +  nr  ^  r*  —  x 


.  «  +  *•*  « 

sin  sscos  - . 

a  a 

be  written 


*=ra—  1.  Let  a  be  indefinitely  small,  then  we 


1  x  =  n  sin 


a  a\ 


sin*  x/w> 

sin'v/aA1  ain»2»/a>/"' 


«inVxM\ 

We  may  write  this 

sin  x  =  a  sin  *  cos  ?(l -"-J^Y.-f  1  -  ttt^T  V 
a      a\      aln'v/a/    \  Bl^str/a/^1 

1  the  product 


and  si  Is  any  fixed  integer  independent  of  a.  It  is  neces- 
sary, when  we  make  a  infinite,  to  determine  the  limit- 
ing value  of  the  quantity  £;  theu,  since  the  limit  of 

sin  x         sin  x      -  ».  ...  sin  «i»/a  . 

—  ia  -  -  ,  and  that  of  — ^  lg  unityi  we 


asiu*. 
a 


COS  X- 


If  we  change  x  into 
as  infinite  products — 

\  a-./  4x»  \ 

si  uh  x  =  xP    (l+ -=-;},  coshx=P    11  +  =^  \ 

a-s  V      ***'/  V  2n+l|W 

In  the  formula  for  sin  x  as  an  infinite  prodaet  pat 
*  .  .     v    I.3.3.D.  o*< 

,  =  tf  W°  th°n  «"*  1  =  2  '2.2.4.4.6. 
after  2n  factors  in  the  numerator 
obtain  the  approximate  equation 

2  2» . 4*  .  6'...  (2a)1 

or I?'-",- =  y'av,  where  a  ia  a  large  integer  Tfcn 

expression  was  obtained  in  a  quite  different 
Wallis  (Arithmetic*  itfattorwa,  vol.  I.  of  Opp.). 
We  have 


;   if  we  top 


?*6o"-*-)(i+A)(i+s^) 


8erie»  fc.t 

OOt.CCfeC. 

tao,  sa4 


Equating  the  coefficients  of 
aides  we  obtain  the  aeries 

1 


1 


1 


_  1  l 

*  —  i  +  x  +  *+  x— v  +  x  +  2»  +  x 
iay  deduce  a 

cosec  1  —  cot  ? — COtx,  we  obtain 

X      X  +  v 


r  on 

...(27). 


1  1      1  1 

+  w    »-»Tt+fe+t-ji  x+V 

 (»). 


By  resolving 

a  similar  mam 

2 


«»(«+») 

COS  X 


x-3v 


^•-('-SX'-AH-w)* 

Now  £  is  les 


sin  ?  is 


"«.— 2x    r  +  2x    3»  — 
and  thence 

aecx=tan(j  +  |)-t»nx=^-s 


a  n 


also  by  an  elementary  algebraical 


proposition  R  Is  greater  than  1  —  hi n*1  (  cosec' *  +  lw  +  ... 

n\  a 


+  cosec'  —  )and  cosec  0  <  ^,  If  •  <  *  ;  £  Is  therefore  greater 

-/     1  1  IN 

...  +ktJ 

erthan  1-  *- 1 


•2  I  » 

1_ 

+  1 


+  .. 


3»  +  2x 

+  57^-57+2s+"-(ai- 

2  2 
2x  '  *  +  2x  3»-2x 


+1    m+1  »42 

.1       1  \      obtained  by  differentiating  them  one  or  more 
Jb  —  1     hi'     times.   For  example,  in  the  formula)  (27) 

or  than  1  —         Hence  £=1  —  ™,  where  •  is  some  |  (28),  by  putting  x  =  ^  we  get 


-37+2x+ (30i 
These  four  formnlie  may  also  be  derived  from  the  product 
formulas  for  sin  x  and  cos  x  by  taking  logarithms  and  ihn 
differentiating.   Olalsher  has  proved  them  by  resolTiax 

the  expressions  '0rgJn~iBO0,  iin_x'",a  P™^"0*"  intopsrtisl 
fractions  (see  Quart.  Jour*.  Math.,  vol.  xviU.  The  *tr** 
for  cot  x  may  also  be  obtained  by  a  continued  use  of  dw 

1  /      x         x  +  »\ 
equation  cot  *=2\ cot  g  +  cot— g-  J  (see  a  paper  by  Dr 

Schroter  in  Schlomllch's  Zeittehrifl,  vol.  xiii.). 

Various  series  for  «■  may  be  derived  from  the 
series  (27),  (28).  (29),  (30),  and  from  the  series 

fma 
•r.«  t-r 


uiyiiizeo 


by  Google 
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r-=i»  tan 


»\       »—  1    »+l     2n  —  1T2»  +  1*"/' 

r  —a  sin  -  <  1  +  —  =-        + ■  _ ...  >• 

■  I       a  —  1    ii  +  l    2n  — 1    2*  +  1    J  • 

if  we  pat  *  s  3,  these  become 

2  V      2    4  5+7+8"V' 


By 


(27)  we  get 

1,1      ,      1  1  _J        .  . 

~  X»  +  (x  +  *)«  +  (x-»)'  +  (x  +  2»)«  +  (x-&r)*+-' 

pot  x = J,  and  we  get  -»=  9  {  1  +  ^  +  ^  +  ^  + ...  } . 

These  series, among  others,  were  given  by  Glaisher  (Quart 
Jcnni.  Math.,  vol.  xiL). 

of      We  havesinh  »x=»wxP  (l  +  —^J,  cosh  *x 

=  P{  1  +  ■  )  :    If  we  differentiate  these 

^       2»  +  1  |  */ 
formula)  after  taking  logarithms,  we  obtain  the  series 
»  1  1  1  1 

U  &~V~+~*?    2*  +  r»  +  &Tz*  -' 

111 


2x  l'+x*    S'+x*    5*  +  x* 


+ .. 


Throe  series  were  given  by  Kummer  (in  CreUtfi  Joarn.,  vol. 

xvii.).    The  mm  of  the  more  general  series  ^_ 

12»  +  x2n 

1  1 


-  2»rr**» +  3*»T*>  +  ••••  been  foand  bT  Ol*i«er 
Pro*  Lend.  Math.  8oe.,  vol.  vii.). 

Cetuln        Ii^in  the  series  (12)  and  (13)  we  pot  »= 2x, 

wrlei  tor  •  =  ^  we  get 
fine  and  y 


12 


x«(x»-l«)  _  xt(z*—  l«)(x»-2») 


Mn 


These 

vol.xlviii.). 


x(x»  — 1)  .  x(x»  — l»)(x»  — 2») 


15 


...}. 


given  by  Schellbach  (in  CreUe'*  J( 


^x=2J^  +  2^+2^  +  {33) 

where  z  mast  lie  between  zfc  i».    By  comparing  the  series 

(31),  (32),  (33)  with  the  expansions  of  cot  x,  tan  x,  sec  * 
obtained  otherwise,  we  can  calculate  the  values  of  U% 
VA...  Ft,  F«...and  W\,  Wt....  When  U»  has  been  found, 
Vn  may  be  obtained  from  the  formula  2T»=  (2"—  1)Uh. 

For  Lord  Brounker's  aeries  of  *,  see  Squabxno  tbb  Ci»- 
CLE  (vol.  xxii.  p.  452).   It  can  be  got  at  once  by 
putting  a  =  l,6  =  3,e=5....in  Euler's theorem 


_1    1  1_ 


tinued 
for  «-. 


a    l  +  'e   T+ J=~a  +  • 

8ylvester  gave  (PkO.  Mag.,  1869)  the  con- 
tinued fraction 

*_       1    1^2  ^3  3^4 
2  — 1+1+  1+  1+ 

which  is  equivalent  to  Wallis's  formula  for  ».  This  fraction 
was  originally  given  by  Euler  ( Comm.  Acad.  PetropoL,  vol. 
xi.) ;  it  is  also  given  by  Stern  (in  CreUe'e  Jonrn.,  vol.  x.>. 


o  given  hy  S- 
shown  by 


of  a 


series  for  cos  x  and        that  tan  x  =  — ^- 
This  i 

5  —  7  — 


Ik-  also  easily  Bhown 


Con- 
tinued 


follows.  Let  y  =  cos  V  x,  and  let  y',  y"... de- 
note the  differential  coefficients  of  y  with  re- 
gard to  x,  then  by  forming  these  we  can  show 
that  4xy"  -f  2y'+y=0,  and  thence  by  Leibnitz's  theorem 


tor  trigo- 
nometri- 
cal func- 
tions. 


4xy<«  +  2)  +  (4»  +  2)y(n  +  1)  +  y(n)  =0. 
Therefore  J^-2-^-,,  -££-)  =  _2(2«+l) 


4x 

y(a  +  l)/y(n  +  2)' 
—  2  \'x  cot  Vx=  —  2- 


4x 


4x 


—  6  10  14— 

/—  x     ;jS  %% 

Beplacing  >  x  by  x  we  have  Un  x  =  y— _  £— - ... 

Euier  gave  the  continued  fraction 

.  atanx  (n»  -  1)  tan'x  (n« -4)  tan  *x 

1411  **=    1-  3-  5  — 

(n»—  9)  tan'r 

7— 

this  was  published  in  M(m.  ds  VAcad.  de  8t.  PHmtb.,  vol.  vi. 
Ifin  the  same  series  (12).  (13)  we  put*  =5,  »=— ,  we  get '  Glaieher  has  remarked  (Mem.  of  Math.,  vol.  iv.)  that 
a*      t  *  may  b*r  derived  by  forming  the  differential  equation 

eosx=l-1^1  +  ~4^  (1 -*»)»<»  +  «- (2- +  iy*f(«+  l)  +  (a'-«*)y(«)=0 

4x»(4x«  —  2>r«)(4x«  —  4»r«) 

1.2.3.4.5.6  »•         +  •"  • 
.     _  2x    2x(4x«  — v»)     2x(4x»  — »«)(4x»  — 3»ir«) 

»       1.2.3ir»     +        1.2.3.4.  5tr*  - 
We  have  of  course  assumed  the  legitimacy  of  the  substi- 
tutions made.   These  last  series  have  been  discussed  by  M 
Ftavid  (Bull.  Sac.  Math,  de  Prance,  vol.  xi.)  and  Qlaisher 
1  Jfesi.  of  Math.,  vol.  vii.). 


(1— x*)y(t 

where  y  =  cos  (n  arc  cos  x),  then  replacing  x  by  cos  x,  and 
proceeding  as  in  the  f 
comes 


1/ we  put  «  =  0,  this  be- 
tan  x  tan'x  4  tan'x  9  tan'x 


gjjj If  Um  denotes  the  sum  of  the  series     +  ± 

.1  -  12 


1 


of  recip- 


Tata-     +3i+-^th*tofthe"ri-^  +  3-+5i. 


rtl  utim- 

bsr*.         +  •••  1 


1-    3-  +  5- 

^  +  ... ,  we  obtain  by  taking  logarithms  in  the  formulas 
(25)  and  (26) 

*<~-»-'<S0Vii(?)'*i*(?),+-' 

and  differentiating  these  series  we  get 

2  2x 

I  tan  x=  ^2«x  +  ^2*x«  +  ^Vx»  +  (32). 

In  (31)  x  must  lie  between  ±'and  in  (32)  between 
Write  equation  (30)  in  the  form 

sec  x=  !(-!)•  + 


1  +  3  +     5  +  7  +  ' 
we  have 

x  x»  4x'  9x»  n»x» 

arc  tan  x-  3  +  5  +  7  +  -  +  2^  1  ^-  " 

It  is  possible  to  make  the  investigation  of  the 
properties  of  the  simple  circular  functions  rest  Purely 
on  a  purely  analytical  basis.    The  sine  of  x 
would  be  defined  as  a  function  such  that,  if  *  =  mentof 
/*»     dy  T  circular 


seotx=--  -^x*--^—  (31), 


would  be  defined  to  be  the 


integral  i 


We  should  then  have- — x  =/    ,/■  T  ■  ..  Now  change  the 

2     j  y\—v 


variable  in  the  integral  to  s,  where  y'  1,  we  then 

co- 


aad  ex 
we  get 


of  this  series  in  powers  of  x», 


have  -  —x~J    y-^===,  and  s  must  be  defined  as  the 

sine  of  x,  and  is  thus  equal  to  sin  ^  —  x^,  satisfying  the 
equation  sin*x  +  cos*x  —  1.   Next  consider  the  differential 


Vou  XZIII.-im 


'1-y*  +  V  i 
This  is  equivalent  to_ 

*yv/l  —  s»  +  *V\  —  y»)  =0; 
integral  is 
y/l  -  •»  +  a  constant 
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will  be  equal  to  the  value  «  of  y  when  i  ■ 
y/f^s*  +  «Vl  —  »»  =  «• 
The  integral  may  also  be  obtained  in  the  form 


=  0; 


siu(*  +  x)=coix,cos(|  +  x)=  —  Bin  x;  ana  thence  by 

another  u»e  of  the  addition  theorem*  that  tin  (i-f  »i  = 
—  ain  x  coa  («■  -f-  x)  =  —  eoa  x,  from  which  the  periodicity 
of  the  functions  sin  z,  cos  x  follows. 


^'-/'Vfh'  r-/V£?  WehavealMy^T,  =  -.Iog.(^  +  l,); 


we  have  «  ^  0  =  y,  and  sin  y  =  sin  a  cos  S  +  cos  a  sin  0, 
cos  y  =  cos  •  cos  0  —  sin  »  sin  /?, 
the  addition  theorems.    By  means  of  the  additioi 

reins  and  the  values  sin  \  —  1,  coa  \  =0  we  can  prove  that 


whence  loft  ( V 1  -  y»  +  *)  +  log.  ( V 1  -  »»  +  <*)  = 
a  taut.       _ 

Therefore    (Vl  —     +  <*)(  Vl  —  s»  -f  •)  =  Vl  "  ?4  is, 
since  u  =  y  when  *  —  0 ;  whence  we  have  the  equation 
(cos a  +-'  sin  n iic-fts ,/  4  <  sin  </)  =  cos  (i+j?)+nin  (•-<'£), 


from  which  De  Moivre's  theorem  follows. 


i  K.  w.  H.| 


TRILOBITES.  See  Crustacea,  vol.  vi.  p.  578  *q. 

TRINCOMALEE,  a  town  and  naval  station  in  the 
island  of  Ceylon,  is  situated  on  the  northeast 
coast— which  is  bold,  rocky,  and  picturesquely 
wooded— by  road  113  miles  north-northeast  of 
Kandy,  in  8°  33'  30"  N.  lat.  and  81°  13'  10" 
E.  long.  It  is  built  on  the  north  side  of  the  Bay 
of  Trincomalee,  on  the  neck  of  a  bold  peninsula 
separating  the  inner  from  the  outer  harbor. 
There  is  a  lighthouse  on  the  extremity  of  Foul 
Point  at  the  southern  side  of  the  bay,  and  anot  her 
on  the  summit  of  Round  Island.  The  inner 
harbor  is  landlocked,  with  a  safe  anchorage  and 
deep  water  close  to  the  principal  wharves ;  the 
outer  harbor  has  an  area  oi  about  4  square 
miles,  with  a  depth  of  about  TO  fathoms.  There 
ib  an  admiralty  dockyard,  and  the  town  is  the 
principal  naval  station  in  the  Indian  seas.  The 
breadth  of  the  street*  and  esplanades  some- 
what atones  for  the  mean  appearance  of  the 
houses,  but  the  town  generally  has  a  gloomy 
and  impoverished  aspect.  Pearl  oysters  are 
found  in  the  lagoon  of  Tambalagam  to  the  west 
of  the  bay.  The  Government  buildings  include 
the  barracks,  the  public  offices  and  residences  of 
the  civil  and  naval  authorities,  and  the  official 
house  of  the  officer  commanding-in-chief  in  the 
Indian  seas.  There  is  an  hospital  and  outdoor  dis- 
pensary, and  al*o  a  friend-in-necd  society.  The  popu- 
lation of  Trincomalee  in  1881  was  10,180. 

The  town  was  ono  of  the  earliest  settlements  of  the 
Malabar  race  in  Ceylon,  who  at  a  very  early  period  erected 
on  a  height  at  the  extremity  of  the  peninsula,  now  crowned 
by  Fort  Frederick,  a  temple  dedicated  to  Konatha,  or  Kona- 
sir,  named  tho  "temple  of  a  thousand  columns."  The 
building  was  desecrated  and  destroyed  in  1622,  when  tho 
town  was  taken  by  the  Portuguese,  who  made  use  of  the 
materials  for  the  erection  of  the  fort.  The  town  wan  suc- 
cessively held  by  the  Dutch  (1039),  the  French  (1673),  the 
Dutch  (1674),  the  Frcuch  (1782),  and  the  Dutch  (1783). 
After  a  siege  of  three  weeks  it  surrendered  to  the  British 
fleet  in  1795,  and  with  other  Duteh  poRsessions  in  Ceylon 
was  formally  ceded  to  Oreat  Britain  by  the  treaty  of  Amiens 
in  1801.   Its  fortifications  have  lately  bceu  strengthened. 

TRINIDAD,  a  West  Indian  island,  Iving  northeast 
of  Venesuela.  l>etween  10°  3'  and  10°  50'  N.  lat.  and 
61°  39'  and  62°  W.  long.,  being  the  most  southern  of 
the  chain  of  islands  separating  the  Atlantic  from  the 
Caribbean  Sea.  Its  area  is  1754  square  miles,  or  nearly 
1,123.000  acres.  In  shape  the  island  is  almost  rec- 
tangular, but  from  its  northwest  and  southwest  corners 
project  two  long  horns  towards  Venezuela,  enclosing 
the  Gulf  of  l'aria.  The  northwest  horn  terminates  in 
several  islands,  in  ono  of  the  channels  between  which 


Geologically,  as  well  as  botanically  and  toolocically. 
Trinidad  differs  little  from  the  adjacent  mainland,  with 


Map  of  Trinidad. 


The 
.11... 


which  at  one  time  it  probably  was  connected. 
Boil,  which  is  fertile,  consists  of  clay,  loam,  ant 
vial  deposits.  The  Moriche  palm  and  mountain  cab- 
bage, as  well  as  the  cedar  and  toe  balata,  are  prominent 
objects.  Poisonous  and  medicinal  plants  grow  every- 
where, and  the  woods  contain  an  inexhaustible  supply 
of  timber.  There  are  two  mineral  springs.  The  most 
curious  natural  feature  of  the  island  is  the  pitch  lake1 
in  La  Brea,  90  acres  in  extent,  which  furnishes  an 
important  export.  The  climate  is  healthy,  the  mean 
temperature  being  in  January  76°  Fahr.  and  in  Sep- 
tember 79° ;  it  occasionally  reaches  9o°. 

The  population,  which  numbered  109,638  in  1871,  was  re- 
turned in  1881  at  153,128  1 83.716  males  and  69,412  female*  . 
and  in  1885  at  171,914.  Of  these  about  100,000  am  natives 
of  the  island,  principally  of  African  race,  50,000  arc  coolies 
introduced  from  India  (an  industrious  and  prosperous  ele- 
ment of  the  population),  while  the  remainder  include*  the 
English  and  other  European  settlers.  About  2000  coolies 
are  introduced  annually.  Many  French  families)  from  other 
parts  of  the  West  Indies  settled  in  Trinidad  muy  ran 
ago,  and  traces  of  this  and  of  the  Spanish  occupation  art 
obvious  in  laws,  municipal  arrangements,  language,  and 
population.  The  two  principal  towns  are  Port  of  Spain  and 
San  Fernando.  The  former  (34,000  inhabitants  ,  the  capital 
of  the  island,  is  built  on  a  gently  inclined  plain  near  the 
I  northeast  angle  of  the  Oulf  of  Paris,  and  is  a  fine  and  safe 
port.    In  the  town  there  are  two  cathedrals  the  Roman 


the  Boca  Grande)  lies  the  small  British  island  of  |  Catholic  and  the  Anglican),  and  outside  it  a  botanical  gar 
Patos.  The  general  aspect  of  Trinidad  is  level.  But 
three  parallel  ranges,  varying  from  600  to  3100  feet  in 
height  and  clothed  with  forests,  run  from  east  to  west. 
The  plains  are  watered  by  numerous  streams,  and  the 
mountains  are  deeply  furrowed  by  innumerable  ravines. 
The  rivers  falling  into  the  gulf  are  somewhat  obstructed 
by  shallows,  especially  tho  Caroni  and  the  Couva. 


den.  San  Fernando,  about  .'to  miles  south  ward,  with  a  popu- 
lation of  7000,  is  an  important  shipping  placv. 

Of  the  total  area  about  300,000  ..ere*  an*  cultivated.  TV 
principal  productions  of  the  island  are  sugar  and  cocoa : 
coffee  is  also  becoming  important.  Trinidad  has  suffered 
much  from  the  effect  of  foreign  state  bounties,  i 

'  This  is  vividly  described  by  Charles 
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liums  of 


and  France.   The  sugar 


1871  was  53.000  ton*,  in  1881  44,000  tons,  and 


»ii  1885    !  '"c-ru  )-•-.. 

wgar,  64,000  tone  (value  £684,675  [$3,327,520.60]), 
72,525  galls.  (£7878  ($38,287.08]) ;  molasses,  2,416,761  galls. 

f22.758.10])  ;  cocoa,  14,904,840    lbe.  (£421,974 


;»L\ftV0,795.64]) ;  ooffe^  20,270  lbe. ;  asphalt,  28.505 
and  6731  tons  boiled ;  cocoa-nuts,  9,645,700;  bitten  (Angos- 
tura and  others)  and  liquors,  32.240  galls.;  the  total 
vslue  was  £2,246,664  [$10,918,887.04].  including  £707,421 
ita,338,066.06]  specie  and  bullion.  The  imports  in  18K5 
including  bullion  and  specie)  were  £2,241,478  [$10,893,- 
583.18].  Among  the  principal  items  are  cottons,  linens, 
woollens,  and  textiles  generally  (largely  from  the  United 
Kingdom),  £235,895  |  $  1, 146,449.70] ;  fish,  flour,  and  pro- 
visions ( principally  from  the  United  States),  £270,000 
i$I.3l2,200j ;  lumber  (from  Canada),  £43,075  [$209,344.50]; 
rue  half  from  India),  £113,940  [$553,748.40]  j  hardware  and 
machinery  ( principally  from  the  United  Kingdom ),  £116,894 
[$5tM.104.84J ;  gold  (principally  from  Venezuela  in  transit), 
X651.398  [$3,165,791.28].  The  sailing  vessels  entering  Trini- 
dad ports  in  1885  had  a  burden  of  150,219  tons,  the  steamers 
*  burden  of  385,950  tons.  The  total  public  revenue 
in  1885  was  £429,307  [$2,086,432.02],  of  which  £240,444 
108.557.84]  was  for  customs  and  excise.  The  total 
rxpenditure  was  £443,920  [$2,157,451.20].  There  are  145 
public  schools,  of  which  61  are  Government  and  61  assisted, 
With  a  total  attendance  of  13,282  scholars.  The  principal 
towns  are  counected  by  railway  lines. 

Trinidad  was  discovered  by  Columbus  on  31st  July,  1498. 
It  r-niained  in  Spanish  possession  (although  its  principal 
town.  Sau  Jose  <!«•  Orufla,  was  burnt  by  Sir  Walter  Raleigh 
in  1595i  until  1797,  when  a  British  expedition  from  Mar- 
tniique  caused  its  capitulation,  and  it  was  finally  ceded  to 
'irv.it  Britain  in  1802  by  the  treaty  of  Amiens.  Its  real 
starting- point  as  a  productive  country  was  in  1781,  when 
the  Madrid  Government  began  to  attract  foreign  immi- 
grants. Trinidad  is  still  strictly  a  crown  colony  of  Great 
Britain.  The  legislative  council  includes  the  governor  us 
president,  and  six  official  and  eight  unofficial  members,  all 
appointed  by  the  crown.  During  the  labor  crisis  caused  by 
emancipation  and  t  he  subsequent  equalization  of  the  British 
duties  on  free  and  slave-grown  sngar,  the  colony  was  greatly 
agisted  by  the  skilful  administration  of  Lord  Harris, 
gorernor  from  1846  to  1851. 

See  De  Verteull,  Trinidad;  Cblonial  Offlrr  Lii;  Ouppy,  Trinidad 
M*nnac;  and  (hnrermnent  Geological  Survey. 

TRINITARIANS  ( Ordo  Stinctcr  Trinitatuet  Cap- 
forum),  a  religious  order  instituted  about  the  year 
1197  by  Innocent  III.,  at  the  instance  of  John  de  I 
Matha  (1160-1213)  and  Felix  de  Valois  (<>&.  1212),  for 
the  ransom  of  captives  among  the  Moors  and  Saracens. 
The  rule  was  the  Augustinian,  the  dress  white  with  a 
red  and  blue  cross.  De  Matha  was  the  first  general 
and  de  Valois  the  first  abbot  of  the  mother  house  at 
Crrffroid  near  Mcaux,  where  the  idea  of  the  institu- 
tion had  origiuated  in  a  miraculous  apparition.  By 
IljiH)  as  many  a*  200  Christians  had  been  redeemed  out 
of  slavery  in  Morocco  by  the  order,  which  accordingly 
spread  rapidly  not  only  in  France  but  also  in  Italy  and 
.^pain.  Further  favored  by  Ilonorius  IIL  and  Cle- 
ment IV.,  the  Trinitarians  spread  into  Portugal,  the 
I'nited  Kingdom,  Rohemia,  Saxony,  Poland,  and 
Hungary,  and  even  into  America.  In  the  18th  cen- 
tury they  had  in  all  about  300  houses;  but  the  order 
is  now  almost  extinct  About  the  middle  of  the  17th 
'yntury  it  was  stated  that  in  France  the  "  redemp- 
tions' up  to  that  time  had  numbered  246,  the  iiutu- 
her  of  prisoners  bought  off  being  30,720  ;  for  Castile 
MM  Leon  the  corresponding  figures  were  362  and 
[1 .800.  The  order  is  sometimes  spoken  of  as  the 
'  ordo  asinorum  "  from  the  circumstance  that  origin- 
ally its  members  were  not  permitted  to  use  any  other 
•«-ast  of  burden.  In  France  they  were  known  as 
Mathurius  from  the  chapel  of  St.  Mathurin  or  Mathe- 
lin  in  Paris,  which  belonged  to  them. 

TRINITY  HOUSE.  Corporation  of.  An  asso- 
'•ution  of  English  mariners,  which  originally  had  its 
headquarters  at  Deptford  in  Kent.  In  its  first 
Waiter,  received  from  Henry  VIII.  in  1514,  it  was 
described  as  the  ''guild  or  fraternity  of  the  most 
Morions  and  undividable  Trinity  and  of  St.  Clement." 
the  court  being  made  to  consist  of  master,  wardens, 
and  assistants,  numbering  thirteen  in  all  and  elected 


annually  by  the  brethren.  Deptford  having  been 
made  a  royal  dockyard  by  Henry  VIII.,  and  being  the 
station  where  outgoing  ships  were  supplied  with  pilots, 
the  corporation  rapidly  developed  its  influence  and 
usefulness.  By  Henry  VIII.  it  wan  entrusted  with 
the  direction  of  the  new  naval  dockyard.  From  Eliza- 
beth, who  conferred  on  it  a  grant  of  arms  in  1573,  it 
received  authority  to  erect  beacons  and  other  marks 
for  the  guidance  of  navigators  along  the  coasts  of 
England.  It  was  also  recognized  as  the  authority 
in  the  construction  of  vessels  for  the  royal  navy. 
In  1604  a  select  class  was  constituted  called  elder 
brethren,  the  other  members  being  called  younger 
brethren.  By  the  charter  of  1609  the  sole  manage- 
ment of  affairs  was  conferred  on  the  elder  brethren, 
the  younger  brethren,  however,  having  a  vote  in  the 
election  of  master  and  wardens.  The  practical  duties 
of  the  fraternity  are  discharged  by  the  acting  elder 
brethren,  who  have  all  had  experience  in  naval  affairs  ; 
but  as  a  mark  of  honor  persons  of  rank  and  eminence 
are  admitted  as  elder  brethren  and  now  form  a  large 
proportion  of  the  members.  In  1 647  the  corporation 
was  dissolved  by  parliament,  but  it  was  reconstructed 
in  1660,  and  the  charter  was  renewed  by  James  II. 
in  1685.  A  new  hall  and  almshouses  were  erected  at 
Deptford  in  1765 :  but  for  some  time  the  offices  of  the 
corporation  bad  been  transferred  to  London,  and  in 
1798  their  headquarters  were  removed  to  Trinity 
House,  Tower  Hill,  built  from  the  designs  of  Wyatt. 
By  an  Act  of  1836  they  received  powers  to  purchase 
from  the  crown,  as  well  as  from  private  proprietors, 
all  interests  in  coast  lights.  For  the  maintenance  oi 
lights,  buoys,  etc.,  they  had  power  to  raise  money  by 
tolls,  the  surplus  being  devoted  to  the  relief  of  old  and 
indigent  mariners  or  their  near  relatives.  In  1853 
the  control  of  the  funds  collected  by  the  corporation 
was  transferred  to  the  Board  of  Trade,  and  the  money 
over  which  the  brethren  were  allowed  independent 
control  was  ultimately  reduced  to  the  private  income 
derived  from  funded  and  trust  property.  Their  prac- 
tical duties  in  the  erection  of  lighthouses,  buoys,  and 
beacons  remain  as  important  as  ever,  the  number 
of  persons  employed  in  their  service  being  over  800. 
They  also  examine  navigating  lieutenants  in  the  royal 
navy,  and  act  as  nautical  advisers  in  the  High  Court 
of  Admiralty. 

TRINITY  SUNDAY,  which  immediately  follows 
Whitsunday,  was  in  the  older  liturgies  regarded 
merely  as  the  "Octave  "  of  Pentecost.  The  habit  of 
keeping  it  as  a  distinct  festival  seems  to  have  sprung 
up  about  the  11th  century.  According  to  Gervase  of 
Canterbury,  it  was  Thomas  Bccket  who  introduced  it 
into  England  in  1102.  The  universal  observance  of  it 
was  established  by  Pope  John  XXII.  in  1334. 

TRIPOLI,  a  North  African  state,  bounded  by  the 
Mediterranean  on  the  north,  by  the  desert 
of  Barca  (or  Libyan  Desert),  which  separates 
it  from  Egypt,  on  the  east,  by  the  Sahara  and  Fezzan  on 
the  southeast,  south,  and  southwest,  and  by  Tunis  on 
the  northwest.  The  country  is  made  up  of  a  strip  of 
fertile  soil  adjacent  to  the  sea,  with  vast  sandy  plains 
and  parallel  chains  of  rocky  mountains,  which  finally 
join  the  Atlas  range  near  Kairwan  in  Tunis.  It  is  nat- 
urally divided  into  five  parts,  viz.,  Tripoli  proper,  to 
the  northeast  of  which  is  the  plateau  of  Burca  and 
Jebcl  al-Akhdar,  to  the  south  the  oasis  of  Fczzan,  to  the 
southeast  that  of  Aujala,  and  to  the  south wc?*t  that 
of  G hadames. 1  It  is  very  badly  watered :  the  rivers  arc 
small  and  the  desert,  wells  and  watering  places  are  often 
dry.  As  regards  the  coast,  it  is  extremely  difficult  to 
fix  the  exact  bonier  between  Egypt  and  Tripoli.  The 
«oaboard  of  the  Libyan  Desert  is  so  little  known  to 
European*  that  the  spacious  harbors  of  Tebruk  {Ta- 

1  Concerning  the  last-named  district*  full  Information  can  )><* 
found  In  .StAora  und  Su<lan  (Berlin.  lsTf-81 )  by  Or.  Naehtitfnl. 
who  coiiliutirri  the  explorations  of  Southern  Tripoli  commeni  i-il 
by  Barth  sn<l  Kohlf«.  < 'on(.ult  also  Sarrntivtof  Trarrto  and  />i*on- 
<rit*  m  Surthem  and  Central  Africa,  by  V 
Oudney,  f 
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braca  and  Tabar^a)  and  Bomba  (Bombaea)  have  almost 
escaped  notice.    The  land  bordering  the  sea  to  the 
west  of  Cape  lias  al-Ti'n  does  not  partake  of  the  sterile 
character  of  the  wastes  of  Barca.    The  district  of  Jebel 
al-Akhdar  ("  the  Green  Mountain  "),  which  intervenes 
between  Has  al-Tln  and  Benghazi,  abounds  in  wood, 
water,  and  other  resources ,  but  its  ports  are  scarcely 
worthy  of  the  name,  except  Derna  (Darnis),  where 
vessels  from  Alexandria  call  to  embark  honey,  wool, 
and  wax.    From  Me  red,  Suza  ( Apollonia,  later  Sozusa). 
now  a  mere  boat  cove,  but  once  a  powerful  eity  of 
Cyrenaica,  to  Benghazi  the  coast  abounds  in  extensive 
ruins.    Benghazi  itself,  on  the  Bay  of  Sidra  (Syrtis 
Major),  is  an  insignificant  fortified  town  trading  in 
oattle  and  other  produce.    The  principal  products  of 
the  country  are  corn,  barley,  olives,  saffron,  figs,  and 
dates, — these  last  being  perhaps  the  finest  in  the  whole 
of  North  Africa.    Fruit  also  is  abundant  in  certain 
parts,  and  so  are  many  kinds  of  vegetables.  The 
horses  and  mules,  though  small,  are  capable  of  much 
hard  work.    The  native  tissues  and  pottery  are  almost 
as  good  as  those  of  Tunis.    Great  quantities  of  castor 
oil  come  from  Tadjura.    In  consequence  of  recent 
events  in  Tunis,  Tripoli  has  become  the  last  surviving 
centre  of  the  caravan  trade  to  Northern  Africa.    It  is 
at  least  250  miles  nearer  the  great  marts  of  the  interior 
than  either  Tunis  or  Algiers.    A  large  proportion  of 
the  commerce  of  Tripol  i  is  in  the  hands  of  British 
merchant*  or  dealers  in  British  goods,  who  send  cloth, 
cutlery,  and  cotton  fabrics  southwards  and  receive  in 
return  esparto  grass,  ivory,  and  ostrich  feathers.  The 
sirocco  blows  with  great  force  at  times  during  the 
autumn,  and  the  heat  is  as  a  rule  much  greater  than 
in  Tunis.    The  climate  is  very  variable ;  cold  nights 
often  succeed  warm  days;  storms  are  of  frequent  oc- 
currence; and  rain  is  at  times  wanting  for  many 
months.    In  addition   to  the  capitol  TRIPOLI  (see 
below),  called  Tarabulus  al-Gharb  to  distinguish  it 
from  the  town  of  the  same  name  in  Syria,  the  only 
jmportant  places  are  Murzuk  and  Ghadames  in  the 
interior  ana  Benghazi  (Berenice)  on  the  coast  The 
population  of  the  country  consists  of  Moors,  Arabs, 
Kabylea,  Kuluglis  (descendants  of  Turkish  fathers 
and  Moorish  mothers).  Turks,  Jews,  Europeans,  and 
Negroes.    Nothing  like  a  census  has  ever  been  at- 
tempted, and  the  number  of  inhabitants  is  purely  a 
matter  of  conjecture.    In  the  interior  the  population 
is  very  scattered,  and  it  is  not  probable  that  the  total 
exceeds  from  800,000  to  a  million.    The  Europeans 
(2600  or  3000)  on  the  coast  are  nearly  all  Maltese. 
There  is  a  Jewish  colony  of  about  4000  in  the  capital, 
and  the  trade  is  almost  entirely  in  their  hands  and  in 
those  of  the  Maltese1. 

8f  nee  1835  Tripoli  has  lost  the  semi-independent  character 
of  a  regency  which  it  formerly  enjoyed  in  common  with 
Tunis,  and  has  become  a  vilayet  or  outlying  province  of  the 
Turkish  empire.  For  administrative  purposes  It  is  divided 
into  five  districts,  which  arc  again  subdivided  into  twenty- 
five  cantons,  the  former  being  governed  by  mntasarrifs  and 
the  latter  by  caimacams.  Each  village  has  Its  sheikh,  who 
is  assisted  by  a  sort  of  municipal  council.  Since  the  inva- 
sion of  Tunis  by  the  French,  the  Turkish  garrison  of  Tripoli 
has  been  considerably  reinforced,  and  many  new  fortifica- 
tions are  partially  erected  on  the  coast.  The  chief  judge 
or  cadi  is  nominated  by  the  Porte;  the  muftis  are  subject  to 
his  authority.  There  are  also  a  criminal  court  aud  a  com- 
mercial tribunal.  The  uim  are  collected  by  a  receiver- 
general,  also  nominated  from  Constantinople,  and  they 
press  very  heavily  on  all  classes  of  the  inhabitants.  The 
principal  sources  of  revenue  are  the  usual  Mohammedan 
taxes.  The  constant  succession  of  Turkish  governors,  each 
of  whom  invariably  follows  a  different  policy  from  that  of 
his  predecessor,  has  been  fatal  to  the  material  progress  of 
the  country.  There  are  few  elementary  schools  in  the 
capital,  and  instruction  in  the  interior  is  entirely  limited 
to  the  Koran. 

>  The  best  known  English  work  on  Tripoli  Is  K.  W.  and  H.  W. 
Beeehey s  Proetrdtngt  of  Ihe  Expedition  In  Krnlnre  the  Sorihem  (\mt 
of  Africa  from  Tripoli  Kaitwardt,  London,  1828.  Admiral  W.  H 
BlBTtll'l  MfdiUrrnntan,  London,  1854.  contain*  a  description  of  the 
coast  See  alio  Rao.  Country  of  the  Moor*  London.  1*77  and  Broad- 
ley.  Turn*  IMM  and  Present.  London  and  Edinburgh.  lStt. 


History. — After  falling  successively  into  the  hands  of  tu 
Phoenicians,  Romans  (a  four-sided  triumphal  arch,  erected 
in  booor  of  Aurelius  Antoninus  and  Aurelius  Pius,  still 
stands  near  the  Marina  gate),  Vandals,  and  (J reeks,  Tripoli 
was  finally  conquered  by  the  Arabs  twelve  centuries  ago, 
and  has  remained  a  Moslem  state  ever  aince.  In  1510  Fer- 
dinand the  Catholic  of  Spain  took  it,  and  thirteen  yean 
later  it  was  given  to  the  Knights  of  St.  John,  who  were 
expelled  in  1561  by  the  Turkish  corsairs  Dragut  and  Sinao. 
Dragut,  who  afterwards  fell  in  Malta,  lies  buried  in  a  much 
venerated  bubo*  close  to  one  of  the  mosques.  After  his 
decease  the  connection  between  Tripoli  and  Constantinople 
seems  to  have  been  considerably  weakened.  But  the  Tri- 
politan  pirates  soon  became  the  terror  and  scourge  of  the 
Mediterranean;  half  the  states  of  Europe  seem  at  some 

capita".  In  1714,  when  Hosaiu  ibn  'AlTfounded  the  | 
line  of  the  beys  of  Tunis,*  Ahmed  Pasba  Caramanli  i 
independence,  and  his  descendants  governed  Tripoli  until 
1835.  In  that  year  the  Turks  took  advantage  of  a  civil 
war  to  reassert  their  authority,  and  since  that  date  Tripoli 
has  been  governed  by  representatives  of  the  Sultan. 

The  kkoua*  ( ikkwin )  or  semi-religious  semi-political  fra- 
ternities which  exercise  such  considerable  influence  is 
Tunis,  Algeria,  and  Morocco  are  perhaps  still  more  power- 
ful in  Tripoli.  The  most  remarkable  is  that  of  the  Smirfys, 
the  centre  of  whose  authority  is  Jaghbub  or  Jerabub.  nerth- 
west  of  the  oasis  of  Sfwa,  The  sectaries  of  Senuaiyaai* 
found  in  all  parts  of  North  Africa,  but  exist  in  unutoal 
force  in  Tripoli,  and  particularly  in  irhadanu-s  and  Mur- 
zuk. A  certain  halo  of  romance  surrounds  the  history  of 
this  powerful  sect;  hut  its  chief  has,  up  to  the  present  tint? 
(1887),  not  played  any  conspicuous  part  in  the  affairs  of  the 
Soudan  or  in  those  of  the  North  African  littoral.  Moham- 
med el-Senusi  came  originally  in  1830  from  Mostagbaneni 
in  Algeria.  He  acquired  a  high  reputation  for  sanctity  at 
Fes  in  Morocco.  After  a  visit  to  Mecca  and  the  holy  plarrs 
he  started  a  t&wiya  or  convent-college  at  Alexandria,  bat. 
being  excommunicated  by  the  Sheikh  al-Islam  at  Cairo,  be 
fled  across  the  Libyan  Desert  to  the  Jebel  al-Akhdar  near 
Benghaci.  He  afterwards  removed  to  Jaghbub,  which  hat 
never  been  visited  by  any  European  traveller.  Here  he 
established  his  sawiya  in  the  midst  of  palm-groves  and  soon 
gathered  nearly  a  thousand  followers.  His  austere  doc- 
trines are  received  with  enthusiasm  in  the  Moslem  states 
of  Northern  snd  Central  Africa.  He  established  some  oat 
hundred  sanctuaries  in  every  considerable  place  between 
Morocco  and  Mecca,  and  appointed  mukaddemin  or  lieu- 
tenants in  nearly  every  part  of  Islam.  Senusi  the  elder 
died  in  I860  and  was  succeeded  by  his  son.  who  bore  the 
title  of  Al-Mahdi.  Under  his  rule  the  prosperity  of  the 
sawiya  at  Jerabub  is  said  to  have  greatly  increased.  Pil- 
grims to  Mecca  from  North  Africa,  as  well  as  tl 
from  Bornou  and  the  Sabaran  provinces,  flock  there  to  i 
his  blessing.  He  not  only  receives  caravans  of  ivory  and 
ostrich  feathers  from  the  different  sultans  of  the  interior, 
but  cargoes  of  arms  and  ammunition  often  arrive  for  him 
at  the  almost  unknown  harbors  of  the  coast.  Rohlft, 
Nachtigal,  and  Duveyrier  found  their  passage  barred  kf 
Senusian  agents.  It  was  confidently  expected  Sendsi  would 
make  some  demonstration  at  the  beginning  of  the  14th  cen- 
tury of  the  Hijra  (November,  1882).  His  followers  were, 
however,  doomed  to  disappointment.  Most  of  the  Tripo- 
litan  sheikhs  are  affiliated  to  the  Senusfya  confraternity. 

From  an  archaeological  point  of  view  Tripoli  possesses  an 
interest  equal  to,  if  not  greater  than,  that  which  attaches 
to  Tunis.  On  this  subject  the  fullest  information  is  afforded 
by  the  book  of  the  Beecheya,  snd  in  s  less  degree  by  that  of 
Mr.  Eae.  The  former  is  illustrated  by  numerous  plans  snd 
engravings  and  still  affords  the  safest  guide  to  the  antiqui- 
ties of  Tripoli.  (a.  at.  a) 

TRIPOLI,  the  capital  of  the  above  country,  is 
situated  in  32°  53' 40"  N.  1st.  and  13°  II'  32"  E. 
long.,  on  a  promontory  stretching  out  into  the  Medi- 
terranean and  forming  a  small  bay.  Its  crenellated 
enceinte  wall  has  the  form  of  an  irregular  pentagon. 
A  line  of  small  half-ruined  forts  is  supposed  to 
one  side  of  the  harbor,  and  the  castle  of  the  (., 
the  other.  The  desert  almost  touches  the  western  i 
of  the  city,  while  on  the  east  is  the  verdant  oasis  of 
Mc.shi.ea.  where  are  still  to  be  seen  the  tombs  of  the 
Caramanlian  sultanas  and  the  twelve-domed  marabmd 
of  Sy  Hamonda.  In  the  town  itself  there  are  f*yen 
principal  mosqnes,  six  of  them  possessing  lofty  mina- 


«  The  t*Uer*  (I^ndon.  1R19)  of  Richard  Tully.  who  i 
at  Tripoli  from  1783  to  1798,  throw  a  strange  and  vivid  light  •» 
Tripolltan  life  during  the  18th  centt 


uiyiiizeo 


by  CoogL 


I 


TRIPOLI— TRISTAN  DA  CUNHA. 


613 


rets  in  the  Turkish  style.  The  streets  are  narrow, 
dirty,  and  unpaved ;  there  is  no  European  quarter 
properly  so  called  :  Tripoli  is  still  a  typical  Moorish 
city.   Its  population  numbers  about  20,000. 

TRIPOLI  (Tardbiilut),  a  town  of  Syria,  capital  of 
Liwa,  on  the  river  Kadisha  or  Abu  'All,  in  34°  26' 
N.  lat.  and  35°  5</  E.  long.,  is  situated  in  a  fertile 
maritime  plain  covered  with  orchards  and  dominated 
by  a  castle  overhanging  a  gorge  of  the  river,  some 
parts  of  which  are,  perhaps,  the  work  of  the  cru- 
saders. The  port  (Al-M(iia)  is  about  two  miles  dis- 
tant, on  a  small  peninsula.  The  population  is  esti- 
mated at  17,000,  with  the  port  at  24,000  or  a  little 
more.  Nearly  half  of  these  are  Christians,  the  Mar- 
onites  preponderating.  There  is  a  considerable  export 
of  silk  cocoons  and  a  native  silk  manufacture  ;  the 
sponge  fishery  is  a  large  industry;  tobacco  is  ex- 
ported ;  and  soap  is  made  from  the  olive  oil  of  the 
district.  There  are  eighteen  churches,  and  several 
monasteries,  nunneries,  and  large  khans. 

city  which  we  known  only  by  its 
times 


I  islands  is  in  some  places  over  1000  fathoms.  Tristan, 
the  largest  and  northernmost  island,  is  nearly  circular 
in  form,  about  7  miles  in  diameter,  with  a  volcanic 

j  cone  in  the  centre  (7640  feet).  Precipitous  cliffs, 
1000  to  2000  feet  in  height,  rise  directly  from  the 

{ocean  on  all  sides,  except  on  the  northwest,  where 

'  there  is  an  irregular  plain,  100  feet  above  the  sea,  and 
2}  miles  in  length  and  }  mile  in  breadth.  The  crater 
of  the  central  cone  is  said  to  be  filled  with  a  fresh- 
water lake  which  never  freezes.  Inaccessible  Island, 
the  westernmost  of  the  group,  is  about  20  miles  from 
Tristan.  It  is  quadrilateral  in  form,  the  sides  being 
about  2  miles  long.  The  highest  point  (1840  feet)  is 
on  the  west  side ;  all  round  there  are  perpendicular 
cliffs  1000  feet  in  height.  At  the  base  of  these  are  in 
some  places  narrow  fringes  of  beach  a  few  feet  above 
the  sea-level.  Nightingale  Island,  the  smallest  and 
most  southern  of  the  group,  is  10  miles  from  Inacces- 
sible Island.  Its  coasts,  unlike  those  of  the  other 
two  islands,  are  surrounded  by  low  cliffs,  from  which 


of  Tripoli*  was  the  seat  in  Persian  times  of 
icil  of  Sidon,  Tyre,  and  Aradus,  each  of 
ita  separate  quarter  in  the  "triple  town" 
{see  toL  xviii.  p.  822).  In  the  second  and  first  centuries 
a.c.  it  struck  coins,  on  which  it  is  designated  a  "  holy  and 
autonomous"  city.  These  arc  succeeded  by  imperial  coins 
ranging  from  32  u.c  to  221  a  d.  About  450,  and  again  in 
550,  it  waa  destroyed  by  earthquake.  The  Arabs  took  it  in 
fi-'W  after  a  prolonged  siege,  the  inhabitants  withdrawing 
by  sea.  It  appears  from  Be  I  ad  h  or  i  (p.  127)  that  at  this 
time  the  city  still  consisted  of  three  fortified  places.  Mo- 
'iwira  recruited  the  population  by  a  colony  of  Jews  and 
rave  it  fortifications  and  a  garrison  against  the  naval 
attacks  of  the  Greeks,  who,  notwithstanding,  retook  it  for 
a  brief  space  in  the  time  of  Abdalmalik  (Beladh.,  at  sup.). 
It  was  again  taken  by  the  Greeks  in  the  war  of  966-69  and 
was  besieged  by  Basil  II.  in  996,  after  which  date  it  waa 
held  by  a  garrison  in  the  pay  of  the  Fatlmite  caliphs  of 
Egypt,  who  treated  the  city  with  favor  and  maintained  iu 
it  a  trailing  flwt.  At  this  time,  according  to  the  descrip- 
tion of  Naairi  Khosrau  (ed.  Schefer,  p.  40  $qq.),  who  visited 
it  in  1047,  it  lay  on  the  peninsula  of  Al-Mina,  bathed  on 
three  sides  by  the  sea,  and  had  about  20,000  inhabitants 
and  important  industries  of  sugar  and  paper-making.  Of 
the  great  sea-walls  and  towers  there  are  still  imposing  re- 
mains. From  tbia  date  till  it  was  taken  by  the  crusaders, 
after  a  five  years'  siege,  in  1109,  the  ruling  family  was  that 
of'  Ammar,  who  founded  a  library  of  over  100,000  volumes. 
Under  the  crusaders  Tripoli  continued  to  flourish,  ex- 
ported glass  to  Venice,  and  had  4000  looms  (Quatremere, 
Hut  dtt  Sultani  Mandouk*,  ii.  103).  In  1289  it  was  taken 
and  destroyed  by  the  sultan  Kuladn  of  Egypt,  and  a  new 
city  was  begun  on  the  present  site,  which  rapidly  rose  to 
importance  (Ibn  R.ituu,  i.  137).  Its  medieval  prosperity 
has  obliterated  moat  relics  of  remoter  antiquity. 
8«e  Renan,  Minion  dt  PMnieie,  p.  130  *jq. 

TRIPOLITZA,  officially  Tripolis,  a  town  of 
Greece,  capital  of  the  nomarchy  of  Arcadia,  is  situated 
in  a  plain  3000  fret  above  sea-level,  22  miles  south- 
vest  of  Argos.  The  name  has  reference  to  the  three 
ancient  cities  of  Mantinea,  Pallantium,  and  Tegea,  of 
which  Tripolitza  is  the  modern  representative.  Before 
the  war  of  independence  it  was  the  capital  of  the 
Morea  and  the  seat  of  a  pasha,  with  about  20,000  in- 
habitants ;  but  in  1821  it  was  taken  and  sacked  by  the 
insurgents,  and  in  1825  its  ruin  was  completed  by  Ib- 
rahim Pasha.  The  town  has  since  been  rebuilt,  and 
now  (1887)  contains  about  10,000  inhabitants. 

TRISMEGISTUS.   See  Hermes  Trismeowtus. 

TRISTAN.    See  Romance,  vol.  xx.  p.  665  to. 

TRISTAN  DA  CUNHA,  a  group  of  three  small 
volcanic  islands,  situated  in  the  South  Atlantic  nearly 
midway  between  the  Cape  of  Good  Hope  and  the 
coast  of  South  America,  the  summit  of  the  largest 
being  in  37°  5'  50"  S.  lat  and  12°  16'  40"  W.  long. 
They  rise  from  the  low  submarine  elevation  which 
runs  down  the  centre  of  the  Atlantic  and  on  which 
are  likewise  situated  Ascension,  St  Paul's  Rocks,  and 
the  Azores ;  the  average  depth  on  this  ridge  is  from 
1600  to  1700  fathoms,  while  depths  of  3000  fathoms 
are  found  on  each  side  of  it.    The  depth  between  the 


there  is  a  gentle  slope  up  to  two_peaks,  the  one  1100 
feet  high. 

islets— Stoltenkoff  (325  feet)  and  Middle  (150  feet)— 


feet,  the  other  960 


There  are  two  small 


and  several  rocks  adjacent  to  the  coast  The  rocks 
are  feldspathic  basalt,  dolerite,  augite-andesite,  side- 
romelane,  and  paragonite  ;  some  specimens  of  the 
basalt  have  porphyntic  augite.  The  caves  in  Night- 
ingale Island  indicate  that  it  has  been  elevated  several 
feet  On  almost  all  sides  the  islands  are  surrounded 
by  a  broad  belt  of  kelp,  the  gigantic  southern  sea- 
weed (MacrtKystis  pyrtftra),  through  which  a  boat 
may  approach  the  rocky  shores  even  in  stormy 
weather.  There  is  no  good  or  safe  anchorage.  The 
beaches  and  lower  lands  are  covered  with  a  dense 
growth  of  tussock  grass  (Spartma  arundincuxn),  8  to 
10  feet  in  height,  which  shelters  millions  of  penguins 
(Eudyptet  chrmocoma),  which  there  form  their  rook- 
eries. There  is  one  small  tree  IPhyliai  nitida),  which 
grows  in  detached  patches  on  the  lower  grounds.  In- 
dependently of  introduced  plants,  fifty-five  species 
have  been  collected  in  the  group,  twenty-nine  being 
flowering  plants  and  twenty-six  ferns  and  Ivcopods.  A 
majority  of  the  species  are  characteristic  ox  the  present 
general  flora  of  the  south  temperate  zone  rather  than 
any  particular  part  of  it;  botanically  the  group  is 
generally  classed  with  the  islands  of  the  Southern 
Ocean.  A  finch  (Nauupim  ucunhct),  a>  thrush  (Ne- 
todcJUa  eremite),  and  a  water  hen  ( Gattinula  nenotu) 
are  the  only  land  birds — the  first  two  being  peculiar  to 
the  islands.  In  addition  to  the  penguins  numerous 
other  sea  birds  nest  on  the  islands,  as  petrels,  alba- 
trosses, terns,  skuas,  and  prions.  One  or  two  land 
shells,  a  few  spiders,  several  Coleoptera,  a  small  lep- 
idopter,  and  a  few  other  insects  are  recorded,  but  no 
Orthoptera  or  Hytiumoptera.  The^  prevailing  winds 
are  westerly.  December  to  March  is  the  fine  season. 
The  climate  is  mild  and  on  the  whole  healthy,  the 
temperature  averaging  68°  Fahr.  in  summer,  55°  in 
winter,— sometimes  falling  to  40°.  Rain  is  frequent ; 
hail  and  snow  fall  occasionally  on  the  lower  grounds. 
The  sky  is  usually  cloudy.  The  islands  have  a  cold 
and  barren  appearance.  The  tide  rises  and  falls  about 
four  feet. 


The  islands  were  discovered  and  named  by  the 
gueae  In  1508.  The  Dutch  described  them  in  1643.  IV Et- 
ch everri  landed  on  them  in  the  year  1767,  when  he  gave 
Nightingale  and  Inaccessible  Islands  their  names.  Their 
exact  geographical  position  was  determined  by  Captain 
Denham  in  1852,  and  the  "Challenger"  completed  the  ex- 
ploration of  the  group  in  1873.  When  first  discovered  the 
islands  were  uninhabited.  Towards  the  end  of  the  18th 
and  in  the  beginning  of  the  19th  century  several  scalers 
resided  on  them  for  longer  or  shorter  periods.  In  1816  the 
islands  were  taken  possession  of  by  Great  Britain.  In  1817 
the  garrison  waa  withdrawn,  but  Corporal  William  Glass, 
J  bis  wife  and  family,  and  two  men  were  allowed  to  remain.1 

1  [The  garrison  was  stationed  on  the  island  to  keep  a  watch  on 
Napoleon,  then  a  prisoner  at  Bt  Helena,  distant  about  T 
1  and  was  withdrawn  after  hl»  death  In  1821. -A*.  Ed.] 
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This  small  colony  received  additions  from  time  to  time 
from  shipwrecks,  from  whalers,  and  from  the  Gape  of  Good 
Hope.  In  1820  there  were  7  men  and  2  women  beside* 
children.  In  1873  there  were  84  inhabitants,  in  1886  97. 
They  possess  cattle,  sheep,  and  geese.  There  are  usually 
good  potato  crops.  The  settlement  has  always  been  on  the 
fiat  stretch  of  land  on  the  northwest  of  Tristan,  and  is 
called  Edinburgh.  Two  Germans  lived  for  several  years  on 
Inaccessible  Island,  bat  with  this  exception  there  have 
been  no  settlements  either  on  this  or  on  Nightingale  Island. 

TRITON.  The  genus  Triton  was  constituted  by 
Laurenti,  in  his  Synopsis  Reptilium,  and  the  name 
was  adopted  by  nearly  all  writers  on  Amphibia.  In 
Brit.  Mus.  Cat. :  Batrachia  Gradientia,  by  G.  A. 
Boulenger,  the  genus  is  expanded  and  called  by  the 
name  Molge,  which  was  used  by  Merrem  in  his  Tenta- 
men  Syst.  Amphibia,  1820.  The  genus  belongs  to  the 
division  Mecodonta  of  the  family  Salamandrida 
in  Stratum's  classification  (see  Ampuibia,  vol.  i.  p. 
667).  The  definition  of  Molge  given  by  Boulenger, 
which  closely  agrees  with  that  of  Triton  adopted  by 
Strauch,  is  as  follows.  Tongue  free  along  the  sides, 
adherent  or  somewhat  free  posteriorly.  Palatine  teeth 
in  two  straight  or  slightly  curved  series.  Fronto- 
squamosal  arch  present  (except  in  M.  cristahu),  liga- 
mentous or  bony.  Toes  five.  Tail  compressed.  In 
Bell's  British  Reptiles,  2d  cd.,  1849,  four  species  were 
described  as  occurring  in  Britain.  According  to  Bou- 
lenger, there  are  only  three  British  species,  Molge 
rrisi'tta,  Hon],  (Laurenti),  M.  vulgaris,  Boul.  (Linn.), 
and  M.  palmata,  Boul.  (Schneider).  We  give  a  short 
account  of  these  under  the  names  TV/ton  cristutus,  T. 
vulgaris,  and  T.  palmatus  respectively. 

The  name  Triton  cristai tu  for  the  first  species  has  been  used 
by  a  great  number  of  authoritative  writers  on  Amphibia, 
including  Laurenti,  Tschudi,  Bonaparte,  Dumcril  and 
Bibron,  and  Strauch,  and  also  by  Bell  aud  Fleming  among 
students  of  British  fauna.1  The  diagnosis  of  T.  cristatus  is 
as  follows :  The  males  have  a  dorsal  crest  which  is  toothed  ; 
the  fronto-squamosal  arch  is  absent;  the  color  of  the  ventral 
surface  is  orange  with  black  spots.  This  species  is  com- 
monly known  as  the  great  water-uewt.  Theaverage  length 
of  the  adult  is  6  inches.  The  colors  are  most  brilliant  in 
the  male,  and  more  developed  in  the  breeding-season — 
spring  and  summer — than  in  winter.  The  back  is  blackish 
or  yellowish  brown,  with  round  black  spots;  the  sides  of 
the  tail  are  white.  The  dorsal  crest  of  the  male  is  sepa- 
rated entirely  from  the  tail  crest,  and  both  disappear  in 
winter.  The  skin  is  covered  with  warty  tubercles.  There 
are  no  parotids;  but  glandular  pores  are  present  over  the 
eyes  and  in  a  longitudinal  series  along  each  side.  The 
species  is  pretty  common  in  ponds  and  ditches  in  most  parts 
of  Britaiu,  but  more  abundant  in  the  south  than  in  the 
north ;  in  the  neighborhood  of  London  it  is  found  in  great 
numbers.  Its  food  consists  of  aquatic  insects  and  other 
small  animals;  in  the  spring  it  devours  the  young  tadpoles 
of  the  frog  with  avidity,  aud  occasionally  it  feeds  on  the 
■mailer  species,  T.  vuigarin.  In  winter  it  hibernates,  either 
quitting  the  water  and  hiding  under  stones  or  remaining 
torpid  at  the  bottom  of  the  water.  It  breeds  chiefly  in  May 
and  June.  As  in  all  SalnmaHdriila,  a  true  copulation  takes 
place  and  the  fertilisation  of  the  ova  is  internal.  The 
female  deposits  each  egg  separately  in  the  fold  of  a  leaf, 
which  she  bends  by  means  of  her  hind  feet;  the  adhesive 
slime  surrounding  the  vitellus  keeps  the  leaf  folded.  The 
tadpole  when  first  hatched  is  much  more  fish-like  in  form 
than  that  of  the  frog,  the  body  tfiminiahing  in  thickness 
gradually  to  the  end  of  the  tail.  A  continuous  median  fin 
runs  along  the  back  from  the  head,  round  the  end  of  the 
toil,  along  the  ventral  median  line,  to  the  region  of  the 
gills,  thus  extending,  as  in  many  fish  larvss,  in  front  of  the 
anus.  The  larva  possesses  three  pairs  of  branched  external 
gills,  and  in  front  of  these  a  pair  of  processes  by  which  it 
can  adhere  to  fixed  objects  in  the  water.  T.  criitatui  is 
abundant  throughout  Europe,  ranging  from  Sweden  and 
Russia  southwards  to  Greece,  and  from  Britain  to  the  Cau- 
casus. 

The  diagnosis  of  T.  vvlparu,  the  Listotritm  pnnrtatut  of 
Bell,  is:  Males  with  a  dorsal  crest  continuous  with  the 
caudal,  and  festooned;  bully  not  brilliantly  colored ;  back 
spotted.  This  species,  often  called  the  common  or  small 
newt,  has  a  smooth  skin,  no  glandular  pores  on  the  sides, 
but  two  patches  on  the  head.    It  Is  as  abundant  in  Britain 
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as  the  former,  or  more  so,  but  differs  somewhat  in  habits, 
in  autumn  and  winter  being  almost  entirely  terrestrial,  and 
only  living  in  water  during  the  breeding  season.  Like  tb« 
former  species  it  is  carnivorous.  It  is  found  in  meat  part* 
of  Britain,  and  throughout  Europe,  except  in  the  sooth  of 
France,  Spain,  and  Portugal ;  it  also  extends  into  temperate 
Asia, 

T.  palmaiut,  Tschudi  (Schneider),  the  IAstotriton  palmipa 
of  Bell,  is  thus  distinguished :  Male  with  dorsal  crest, 
which  is  low  with  an  even  margin  and  continuous  with  the 
caudal ;  fronto-squamosal  arch  long;  toes  in  male  webbed. 
Other  less  distinctive  features  are  that  the  back  is  flattened, 
with  a  raised  line  on  each  side,  and  the  toil  in  the  malt 
truncate,  terminating  in  a  short  slender  filament.  Thk 
species  is  not  so  common  in  Britain  as  the  other  two;  it  is 
widely  distributed  throughout  Europe.  It  was  first  dis- 
covered in  Britain  in  1843. 

Boulenger  recognizes  nineteen  species  of  Molge,  of 
which  nine  besides  those  found  in  Britain  are  European. 
Only  two  species  occur  in  America.  Strauch  gives  twenty 
species. 

TRIUMPH,  an  honor  awarded  to  generals  in  an- 
cient Rome  for  decisive  victories  over  foreign  ene- 
mies ;  for  victories  in  civil  war  or  over  rebels  a  triumph 
was  not  allowed.  The  power  of  granting  a  triumph 
rested  with  the  senate;  and  it  was  a  condition  of  grant- 
ing it  that  the  victorious  general,  on  his  return  from 
the  war,  should  not  have  entered  the  city  until  be 
entered  it  in  triumph.  LucuIIuk  on  his  return  from 
Asia  waited  outside  of  Rome  three  years  for  his  tri- 
umph. The  triumph  consisted  of  a  solemn  proces- 
sion, which,  starting  from  the  Campus  Martius  outride 
the  city  walls,  passed  through  the  city  to  the  Capitol 
Rome  was  en  fete,  the  street*  gay  with  garlands,  the 
temples  open.  The  procession  was  headed  by  the 
m agist rates  and  senate,  who  were  followed  by  trump- 
eters and  then  by  the  spoils,  which  included  not  only 
arms,  standards,  statues,  etc.,  but  also  representations 
of  battles,  and  of  the  towns,  rivers,  and  mountains  of 
the  conquered  country,  models  of  fortresses,  etc. 
Next  came  the  victims  destined  for  sacrifice,  especially 
white  oxen  with  gilded  horns.  They  were  followed  by 
the  prisoners  who  had  not  been  sold  as  slaves  but  kept 
to  grace  the  triumph ;  they  were  put  to  death  when 
the  procession  reached  the  Capitol.  The  chariot  which 
earned  the  victorious  general  tyriumphntor)  was  crowned 
with  laurel  and  drawn  by  four  horses.  The  general 
was  attired  like  the  Capitoline  Jupiter  in  robes  of 
purple  and  gold  borrowed  from  the  treasury  of  the  god: 
id  his  right  hand  he  held  a  laurel  branch,  in  bis  left 
an  ivory  sceptre  with  an  eagle  at  the  point  Above 
his  head  the  golden  crown  of  Jupiter  was  held  by  a 
slave  who  reminded  him  in  the  midst  of  his  glory  that 
he  was  a  mortal  man.  Last  came  the  soldiers  shout- 
ing Jo  triumphr.  and  singing  songs  both  of  a  laudatory 
and  scurrilous  kind.  On  reaching  the  temple  of 
Jupiter  on  the  Capitol,  the  general  placed  the  laurel 
branch  (in  later  times  a  palm  branch)  on  the  lap  of  the 
image  of  the  god,  and  then  offered  the  thank-onerinpv 
A  feast  of  the  magistrates  and  senate,  and  sometimes 
of  the  soldiers  and  people,  concluded  the  ceremony, 
which  in  earlier  times  lasted  one  day  but  in  later  times 
occupied  several.  A  naval  or  maritime  triumph  waa 
sometimes  celebrated  for  victories  at  sea.  General!' 
who  were  not  allowed  a  regular  triumph  by  the  senate 
had  a  right  to  triumph  at  the  temple  of  Jupiter  Latiaris 
on  the  Alban  Mount. 

TRIVANDRUM,  a  town  of  India,  capital  of  tbe 
native  stAte  of  Travancore  (o.v.),  is  situated  in  8* 
29/  3"  N.  lat.  and  76°  59'  9"  E.  long.,  near  the  coast, 
not  far  from  Cape  Comorin.  It  is  the  residence  of  the 
maharajah,  and  contains  an  observatory  and  a  museum, 
besides  several  other  fine  buildings.  Commercially  it 
is  inferior  in  importance  to  Aleppt,  the  trade  centre  of 
the  state.    In  1881  it  had  a  population  of  37,652. 

TROAD  and  TROY.  The  Tread  (*  Ty>uof ),  or  land 
of  Troy,  is  the  northwestern  promontory  GeomBb- 
of  Asia  Minor.  The  name  ,rTroad"  is  *>i 
never  used  by  Homer, — who  calls  the  land,  defimnu*. 
like  the  city,  Too/17, — but  is  already  known  to  Hensl- 
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ofcoa.    The  Troad  is  boanded  on  the  north  by  the 
Hellespont  and  the  westernmost  part  of  the  Propontis, 
on  the  west  by  the  Aegean  Sea,  and  on  the  south  by 
the  Gulf  of  Adramyttium.    The  eastern  limit  was 
variously  defined  by  ancient  writers.     In  the  widest 
acceptation,  the  Troad  was  identified  with  the  whole  of 
western  and  southwestern  Mysia,  from  the  Jftaepwn, 
which  flows  into  the  Propontis  a  little  west  of  Cyzicus, 
to  the  Caicus,  which  flows  into  the  JEge&n  south  or 
Atarneus.    But  the  true  eastern  boundary  is  un- 
doubtedly the  range  of  Ida,  which,  starting  from  near 
the  southeast  angle  of  the  Adramyttian  Gulf,  sends  its 
northwestern  spurs  nearly  to  the  coast  of  the  Pro- 
pontis, in  the  region  west  of  the  iEsepus  and  cast  of 
the  Granicus.    Taking  Ida  for  the  eastern  limit,  we 
have  the  definition  which,  as  Strabo  says,  best  corre- 
sponds with  the  actual  usage  of  the  name  Troad.  Ida 
is  the  key  to  the  physical  geography  of  the  whole 
region ;  and  it  is  the  peculiar  character  which  this 
mountain-system  imparts  to  the  land  west  of  it  that 
constitutes  the  real  distinctness  of  the  Troad  from  the 
rest  of  Mysia.    Nature  has  here  provided  Asia  Minor 
with  an  outwork  against  invaders  from  the  northwest; 
and  as  in  the  dawn  of  Greek  legend  the  Troad  is  the 
scene  of  the  struggle  between  Agamemnon  and  Priam, 
so  it  was  in  the  Troad  that  Alexander  won  the  battle 
which  opened  a  path  for  his  further  advance. 
The  length  of  the  Troad  from  north  to  south — tak- 
ing a  straight  line  from  the  northwest 
point,  Cape  Sigeum  (Yeni  Shehr),  to  the 
southwest  paint,  Cape  Lectum  (Baba-Cal- 
essi) — may  be  roughly  given  as  forty  miles.  The 
breadth,  from  the  middle  point  of  the  west  coast  to 
the  main  range  of  Ida,  is  not  much  greater.  The 
whole  central  portion  of  this  area  is  drained  by  the 
Mendere  (the  ancient  Scamander),  which  rises  in  Ida 
and  is  by  far  the  most  important  river  of  the  Troad. 
The  basin  of  the  Mendere  is  divided  by  hills  into  two 
distinct  parts,  a  southern  and  a  northern  plain.  The 
southern— anciently  called  the  Samonian  plain— is  the 
great  central  plain  of  the  Troad,  and  takes  its  modern 
name  from  Bairamitch,  the  chief  Turkish  town,  which 
is  situated  in  the  eastern  part  of  it  near  Ida.    It  is  of 
an  elongated  form,  the  extent  from  north  to  south 
being  large  in  proportion  to  the  average  width,  and  is 
enclosed  by  hills  which,  especially  towards  the  south, 
are  low  and  undulating.    From  the  north  end  of  the 
plain  of  Bairamitch  the  Mendere  winds  in  large  curve* 
through  deep  gorges  in  metamorphic  rocks,  and  issues 
into  the  northern  plain,  stretching  to  the  Hellespont. 
This  is  the  plain  of  Troy,  which  has  an  average  length 
of  seven  or  eight  miles  from  north  to  south,  with  a 
breadth  of  some  two  or  three  from  east  to  west.  The 
hills  which  enclose  it  on  the  south  and  east  are  ouite 
low,  and  towards  the  east  the  acclivities  are  in  places 
so  gentle  as  tn  leave  the  limits  of  the  plain  somewhat 
indefinite.    Next  to  the  basin  of  the  Mendere,  with  its 
two  plains,  the  best-marked  feature  in  the  river-system 
of  the  Troad  is  the  valley  of  the  Touzla.  the  ancient 
Satniois.   The  Touzla  rises  in  the  western  part  of 
Mount  Ida,  south  of  the  plain  of  Bairamitch.  from 
which  its  valley  is  divided  by  bills ;  and,  after  flowing 
for  many  miles  almost  parallel  with  the  south  coast  of 
the  Troad,  from  which  at  Assus,  it  is  less  than  a  mile 
distant,  it  enters  the  JEgean  about  ten  miles  north  of 
Cape  Lectum.    Three  alluvial  plains  are  comprised  in 
its  course.    The  easternmost  of  these,  into  which  the 
river  issues  from  rugged  mountains  of  considerable 
height,  is  long  and  narrow.    The  next  is  the  broad 
plain,  which  is  overlooked  by  the  lofty  site  of  Assus, 
and  which  was  a  fertile  source  of  supply  to  that  city. 
The  third  is  the  plain  at  the  embouchure  of  the  river 
on  the  west  coast.    This  was  anciently  called  the  Hale- 
sian  ('Ai^mov)  plain,  partly  from  the  maritime  salt- 
works at  Tragasse,  near  the  town  of  Hamaxitus,  partly 
also  from  the  hot  salt-springs  which  exist  at  some  dis- 
tance from  the  sea,  on  the  north  side  of  the  river, 
where  large  formations  of  rock-salt  are  also  found. 


Maritime  salt-works  are  still  in  operation  at  the 
of  the  river,  and  its  modern  name  (Touxla  =  salt)  pre- 
serves the  ancient  association.  A  striking  hdmu. 
feature  of  the  southern  Troad  is  the  high 
and  narrow  plateau  which  runs  parallel  with  the 
Adramyttian  Gulf  from  east  to  west,  forming  a  south- 
ern barrier  to  the  vallev  of  the  Touzla,  and  walling  it 
off  from  a  thin  strip  of  seaboard.  This  plateau  seems 
to  have  been  formed  by  a  volcanic  upheaval  which  came 
late  in  the  Tertiary  period,  and  covered  the  limestone 
of  the  south  coast  with  two  successive  flows  of  trachyte. 
The  lofty  crag  of  Assus,  washed  by  the  sea,  is  like  a 
tower  standing  detached  from  this  line  of  mountain- 
wall.  The  western  coast  is  of  a  different  character. 
North  of  the  Touzla  extends  an  undulating  plain, 
narrow  at  first,  but  gradually  widening.  Much  of  it 
is  covered  with  the  valonia  oak  { Quercu*  jKnilops), 
one  of  the  most  valuable  products  of"  the  Troad.  To- 
wards the  middle  of  the  west  coast  the  adjacent  ground 
becomes  higher,  with  steep  acclivities,  which  some- 
times rise  into  peaks  ;  and  north  of  these,  again,  the 
seaboard  subsides  towards  Cape  Sigeum  into  rounded 
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ie  timber  of  the  Troad  is  supplied  chiefly  by  the 
pine-forests  on  the  slopes  of  Mount  Ida.  ( 
But  nearly  all  the  plains  and  hills  are  more  product*, 
or  less  well  wooded.  Besides  the  valonia 
oak,  the  elm,  willow,  cypress,  and  tamarisk  shrub 
abound.  Lotus,  galingale,  and  reeds  are  still  plentiful, 
as  in  Homeric  days,  about  the  streams  in  the  Trojan 

!»lain.  The  vine,  too,  is  cultivated,  the  Turks  making 
rom  it  a  kind  of  syrup  and  a  preserve.  In  summer 
and  autumn  watermelons  are  among  the  abundant 
fruits.  Cotton,  wheat,  and  Indian  com  arc  also  grown. 
The  Troad  is.  indeed,  a  country  highly  favored  by 
nature — with  its  fertile  plains  ana  valleys,  abundantly 
and  continually  irrigated  from  Ida,  its  numerous 
its  fine  west  seaboard,  and  the  beauty  of  its 
Under  a  good  government,  it  could  not  fail 
to  be  exceedingly  prosperous.  Under  Turkish  rule, 
the  natural  advantages  of  the  land  suffice  to  mitigate 
the  poverty  of  the  sparse  population,  but  have  scarcely 
any  positive  result. 

In  the  Homeric  legend,  with  which  the  story  of  the 
Troad  begins,  the  people  called  the  Trees 


are  ruled  by  a  king  Priam,  whose  realm  tory^p^am^ 
includes  all  that  is  bounded  by  "  Lesbos,  kingdom. 
Phrygnv  and  the  Hellespont  (/?.,  xxiv. 
544),  ir.,  the  whole  "Troad,"  with  some  extension 
of  it,  beyond  Ida,  on  the  northwest.  According  to 
Homer,  the  Acheeans  under  Agamemnon  utterly  and 
finally  destroyed  Troy,  the  capital  of  Priam,  and  over- 
threw his  dynasty.  But  there  is  an  Homeric  prophecy 
that  the  rule  over  the  Trees  shall  be  continued  by 
JEneus  and  his  descendants.  From  the  "  Homeric  ' 
Hymn  to  Aphrodite,  as  well  as  from  a  passage  in  the 
20th  book  of  the  Iliad  (75-353) — a  passage  undoubt- 
edly later  than  the  bulk  of  the  book — it  is  certain  that 
in  the  seventh  or  sixth  century  B.C.  a  dynasty  claiming 
descent  from  JEneaa  reigned  in  the  Troad,  though  the 
extent  of  their  sway  is  unknown.  The  Homeric  tale 
of  Troy  is  a  poetic  creation,  for  which  the  poet  is  the 
sole  witness.  The  analogy  of  the  French  legends  of 
Charlemagne  warrants  the  supposition  that  an  Achaean 
prince  once  held  a  position  like  that  of  Agamemnon. 
We  may  suppose  that  some  memorable  capture  of  a 
town  in  the  Troad  had  been  made  by  Greek  warriors. 
But  we  cannot  regard  the  flind  in  any  closer  or  more 
exact  sense  as  the  historical  document  of  a  war.  The 
geographical  compactness  of  the  Troad  is  itself  an  ar- 
gument for  the  truth  of  the  Homerio  statement  that 
it  was  once  united  under  a  strong  king.  How  that 
kingdom  was  finally  broken  up  is  unknown.  Thracian 
hordes,  including  the  Treres,  swept  into  Asia  Minor 
from  the  northwest  about  the  beginning  of  the  sev- 
enth century  B.C.,  and  it  is  probable  that,  like  the 
Gauls  and  Goths  of  later  days,  these  fierce  invaders 
made  havoc  in  the  Troad.   The  Ionian  poet  Callinus 
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hat  recorded  the  terror  which  they 


A  new  period  in  the  history  of  the  Troad  begins 
with  the  foundation  of  the  Greek  settle- 
The  earliest  and  most  important 
of  these  were  MoWc  Lesbos  and  Cyme  in 
vKol  is  seem  to  have  been  the  chief  points  from  which 
the  first  i'Eolie  colonists  worked  their  way  into  the 
Troad.  Commanding  positions  on  the  coast,  such  as 
Assus  and  Sigeum,  would  naturally  be  those  first  occu- 
pied ;  and  some  of  them  may  have  been  in  the  hands 
of  vEoliatiM  as  early  as  the  10th  century  B.C.  It  appears 
from  Herodotus  (v.  95)  that  about  620  B.C.  Athenians 
occupied  Sigeum,  and  were  resisted  by  Molio  colonists 
from  Mytilene  in  Lesbos,  who  had  already  established 
themselves  in  that  neighborhood.  Struggles  of  this 
kind  may  help  to  account  for  the  fact  noticed  by 
Strabo,  that  the  earliest  colonies  had  often  migrated 
from  one  site  in  the  Troad  to  another.  Such  changes 
of  seat  have  been,  he  observes,  frequent  causes  of  con- 
fusion in  the  topography :  and  the  fact  has  an  impor- 
tant bearing  on  attempted  identifications  of  the  more 
obscure  ancient  sites. 

the  Greek  towns  in  the  Troad,  three  stand 
out  with  especial  prominence — Ilium  in  the 
north,  Assus  in  the  south,  and  Alexandria 
Troas  in  the  west.  The  site  of  the  Greek 
Ilium  is  marked  by  the  low  mound  of  Hissarlik 
("place  of  fortresses")  in  the  Trojan  plain,  about 
three  miles  from  the  Hellespont  The  early_  Greek 
settlers  in  the  Troad  naturally  loved  to  take  Homeric 
names  for  their  towns.  The  fact  that  Homer  places 
the  town  of  Dardania  far  inland,  on  the  slopes  of  Ida, 
did  not  hinder  the  founders  of  the  iEolic  Dardanus 
from  giving  that  name  to  their  town  on  the  shores  of 
the  Hellespont.  The  site  of  the  historical  Thymbra, 
again,  cannot  be  reconciled  with  that  of  the  Homeric 
Thymbra.  Similarly,  the  choice  of  the  name  Hion  in 
no  way  justifies  the  assumption  that  the  Greek  settlers 
found  that  spot  identified  by  tradition  with  the  site  of 
the  town  which  Homer  calls  Ilios.  It  does  not  even 
warrant  the  hypothesis  that  they  found  a  shrine  of 
Athene  Ilias  existing  there.  For  them,  it  would  be 
enough  that  the  sounding  name  could  be  safely  appro- 
priated,—the  true  site  of  Homeric  Hios  being  forgotten 
or  disputed, — and  that  their  town  was  at  least  in  the 
neighborhood  of  the  Homeric  battlefields.  The  Greek 
Ilium  may  have  been  founded  about  700  B.C.  It  is 
noticeable  that  no  ancient  writer  suggests  a  later  date 
than  the  time  of  Croesus  (c.  550  b. a);  and  Strabo 
says  that  the  establishment  of  the  colony  at  Hissarlik 
— after  previous  occupation  of  a  different  site — took 
place  "in  the  time  of  the  Lydians"  {inl  AvSuvY  It 
would  be  reasonable  to  infer  that  the  Greek  Ilium 
preserved  some  well-marked  traces  of  Lydian  influence, 
perhaps  in  architecture  or  art,  perhaps  in  manners  or 
traditions.  The  traces  of  Lydian  workmanship  found 
in  the  excavations  at  Hissarlik  are  thus  easily  ex- 
plained, without  recourse  to  the  shadowy  hypothesis 
of  a  distinct  Lydian  settlement  on  the  spot.  When 
Xerxes  visited  the  Trojan  plain,  he  "  went  up  to  the 
Pergamon  of  Priam."  and  afterward  sacrificed  to  the 
Ilian  Athene  (Herod.,  vii.  42).  It  is  doubtful  whether 
the  "Pergamon"  meant  was  at  the  Greek  Ilium,  or 
at  another  site  (to  be  mentioned  presently),  Bunar- 
bashi ,  strong  reasons  in  favor  of  the  latter  have  lately 
been  adduced  by  Mr.  George  Nikolaides,  in  his 
'UUiSot  ZrpaTijyiKi)  &iaaKti4,  la  the  4th  century  Hion 
is  mentioned  among  the  towns  of  the  Troad  which 
yielded  to  Dercyllidas  (399  B.C.),  and  as  captured  by 
Charidemus  (359  B.C. ).  It  possessed  walls,  but  was  a 
petty  place,  of  little  strength.  In  334  B.C.  Alexander, 
on  landing  in  the  Troad,  visited  Ilium.  In  their 
temple  of  Athene  the  Hians  showed  him  arms  which 
had  served  in  the  Trojan  war,  including  the  shield  of 
Achilles.  Either  then,  or  after  the  battle  of  Granicus, 
Alexander  directed  that  the  town  should  be  enlarged, 
and  should  have  the  rank  of  "city,"  with  political 


independence,  and  exemption  from  tribute.  The 
battle  of  Ipsus  (301  B.0.)  added  northwestern  Asia 
Minor  to  the  dominions  of  Lysimachus,  who  executed 
the  intentions  of  Alexander.   He  gave  Ilium  a  wall  5 
miles  in  circumference,  incorporating  with  it  some 
decayed  towns  of  the  neighborhood,  and  built  a  hand- 
some temple  of  Athene.  In  the  3d  oenturv  B.C.  Ilium 
was  the  head  of  a  federal  league  Umv6v)  of  free  Greek 
towns,  which  probably  included  the  district  from 
Lampsacus  on  the  Hellespont  to  Gargara  on  the 
Adramvttian  Gulf.   Twice  in  that  century  Ilium  vu 
visited  by  Gauls.    On  the  first  occasion  (278  B.c.|the 
GaulB,  under  Lutarius,  sought  to  establish  a  stronghold 
at  Ilium,  but  speedily  abandoned  it  as  being  too  weak 
for  their  purpose.    Forty  years  later  (238  B.C. )  Gaols 
were  brought  over  by  At  talus  I.  to  help  him  in  his 
war  againBt  Achaeus.    After  deserting  his  standard 
they  proceeded  to  pillage  the  towns  on  the  Hellespont, 
and  finally  besieged  Ilium,  from  which,  however,  they 
were  driven  on  by  the  troops  of  Alexandria  Troaa. 
At  the  beginning  of  the  2d  century  B.C.  Stum  was  in 
a  state  of  decay.  As  Demetrius  of  Scepsis  tells  us,  the 
houses  "had  not  even  roofs  of  tiles,    but  merely  of 
thatch.    Such  a  loss  of  prosperity  is  sufficiently  ex- 
plained by  the  incursions  of  the  Gauls  and  the  insecure 
state  of  the  Troad  during  the  latter  part  of  the  3d 
century.    The  temple  of  the  Ilian  Athene,  however, 
retained  its  prestige.  In  192  B.C.  Antiocbus  the  Great 
visited  it  before  sailing  to  the  aid  of  the  jEtolian*. 
In  190  B.C.,  shortly  before  the  battle  of  Magnesia,  the 
Romans  came  into  the  Troad.    At  the  moment  when 
a  Roman  army  was  entering  Asia,  it  was  politic  to  re- 
call the  legend  of  Roman  descent  from  JEnea*.  Luciua 
Scipio  and  the  Ilian  s  were  alike  eager  to  do  so.  He 
offered  sacrifice  to  the  Ilian  Athene  j  and  after  the 

Seace  with  Antiochus  (189  B.C.)  the  Romans  annexed 
Ihoeteum  and  Gergis  to  Sium,  "  not  so  much  in  re- 
ward of  recent  services,  as  in  memory  of  the  source 
from  which  their  nation  sprang."  The  later  history 
of  Ilium  is  little  more  than  that  of  Roman  benefits 
A  disaster  befell  the  place  in  85  B.C.,  when  Fimbria 
took  it.  and  left  it  in  ruins  ;  but  Sulla  presently  caused 
it  to  be  rebuilt  Augustus,  while  confirming  its 
ancient  privileges,  gave  it  new  territory.  Caracalla 
(211-217  A.D.)  visited  Sium,  and  like  Alexander  paid 
honors  to  the  tomb  of  Achilles.  The  latest  coins  found 
on  the  site  are  those  of  Constentius  II.  (337-361). 
In  the  4th  century,  as  some  rhetorical  "Letters "  of 
that  age  show,  the  IlianB  still  did  a  profitable  trade  in 
attracting  tourists  by  their  pseudo-Trojan  memorials. 
After  the  4th  century  the  place  is  lost  to  view.  Bat 
we  find  from  Constantine  Porphyrogenitua  (911-959) 
that  in  his  day  it  was  one  of  the  places  in  the  Troad 
which  gave  names  to  bishoprics. 

While  the  Greek  Sium  at  Hissarlik  owed  its  im- 
portance to  a  sham  pretension,  which 
amused  sight-Beers  and  occasionally  served  aw. 
politicians,  Ansus,  on  the  south  coast,  has 
an  interest  of  a  more  genuine  kind,  and  is,  indeed, 
a  better  type  of  ancient  town-life  in  the  Troad. 
Its  situation  is  one  of  the  most  magnificent  in  all 
the  Greek  lands.  The  seaward  faces  of  the  isolated 
and  sea-washed  rock  on  which  Assus  stood  are 
carved  to  south  and  southwest  into  terraces.  The 
natural  cleavage  of  the  trachyte  into  joint  planes 
had  already  scarped  out  shelves  which  it  was  com- 
paratively easy  for  human  labor  to  shape ;  and  so, 
nigh  up  on  this  cone  of  trachyte,  the  Greek  town 
of  Assus  was  built,  with  its  colonnades,  baths,  thea- 
tre, its  public  walks  and  its  monuments  of  the  dead, 
mounting  tier  above  tier,  till  the  summit  of  the  era* 
was  crowned  with  a  Doric  temple  of  Athene.  The  view 
from  the  summit  is  not  only  very  beautiful  but  al»> 
of  great  historical  interest  In  front  is  Lesbos,  one  of 
whose  towns,  Methymna,  is  said  to  have  sent  forth 
the  founders  of  Assus,  as  early,  perhaps,  as  1000  or 
900  B.C.  The  whole  south  coast-line  of  the  Troad  '• 
and  in  the  southeast  the 
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of  Pergamum,  from  whose  masters  the  possession  of 
Ajsub  passed  to  Home  by  the  beouest  of  Attains  III. 
(T33  B.C. ).  The  great  heights  01  Ida  rise  in  the  east 
Northward  the  Touzla  is  seen  winding  through  ita 
rich  valley  from  a  rocky  defile  in  the  east  to  the  oak- 
forests  in  the  western  hills.  This  valley  was  traversed 
by  the  road  which  St.  Paul  must  have  followed  when 
he  came  overland  from  Alexandria  Troas  to  Assus, 
leaving  his  fellow-travellers  to  proceed  by  sea.  The 
northwest  gateway  of  Assus,  to  which  this  road  led,  is 
still  flanked  by  two  massive  towers,  of  Hellenic  work, 
and  of  an  age  which  leaves  no  doubt  that  they  are  the 
same  between  which  St  Paul  entered  the  town.  On  the 
shore  below,  the  ancient  mole  at  which  he  embarked 
for  Mytilene  with  his  companions  can  still  be  traced 
by  large  blocks  under  the  clear  water.  Assus  affords 
the  only  harbor  on  the  50  miles  of  coast  between  Cape 
Ledum  and  the  east  end  of  the  Adramyttian  Gulf ; 
hence  it  must  always  have  been  the  chief  shipping- 
place  for  the  exports  of  the  southern  Troad.  Too  much 
off  the  highways  to  become  a  centre  of  import  trade, 
it  was  thus  destined  to  be  a  commercial  town, 
content  with  a  modest  provincial  prosperity.  The 
great  natural  strength  of  the  site  protected  it  against 
petty  assailants ;  but,  like  other  towns  in  that  region, 
it  has  known  many  masters, — Lydians,  Persians,  the 
kings  of  Pergamum,  Romans,  and  Ottoman  Turks. 
From  the  Persian  wars  to  about  350  B.C.  Assus  en- 
joyed at  least  partial  independence.  It  was  about  348- 
Mi  b.c.  that  Aristotle  spent  three  years  at  Assus  with 
Hermeaa,  an  ex-slave  who  had  succeeded  his  former 
master  Eubulus  as  despot  of  Assus  and  Atarneus. 
Aristotle  has  left  some  verses  from  an  invocation  to 
Arete  (Virtue),  commemorating  the  worth  of  Her- 
meas,  who  had  been  seized  by  Persian  treachery  and 
put  to  death.  Under  its  Turkish  name  of  Beihrarn, 
Auras'  ib  still  the  commercial  port  of  the  southern 
Troad,  being  the  place  to  which  loads  of  valonia 
acorn-cups  for  tanning)  are  conveyed  by  camels  from 
all  parts  of  the  country.  The  recent  excavations  at 
Auras,  conducted  by  explorers  representing  the 
Archaeological  Institute  of  America,  have  yielded  re- 
sults far  more  valuable  for  the  history  of  Greek  art 
ami  architecture  than  any  excavations  yet  undertaken 
in  the  Troad.  The  sculptures  form  one  of  the  most 
important  links  yet  discovered  between  Oriental  and 
«arly  Greek  art,  especially  in  respect  of  the  types  of 
animak  The  later  Hellenic  town-walls  of  Assus  also 
well  repay  the  new  study  which  they  have  received. 
With  their  ramparts,  towers,  and  posterns  they  form 
the  finest  and  most  instructive  extant  specimen  of  Greek 
military  engineering.  The  director  of  the  exploration, 
Mr.  J.  T.  Clarke,  published  in  1882  an  excellent  re- 
port on  the  work  so  far  as  it  had  then  been  carried. 
Alexandria  Troas  stood  on  the  west  coasUat  nearly 
its  middle  point,  a  little  south  of  Tenedos. 
It  was  built  by  Antigonus,  perhaps  about 
310  B.C.,  and  was  called  by  him  Antigonia 
Early  in  the  next  century  the  name  was 
by  LysimachuB  to  Alexandria  Troas,  in  honor 
nder's  memory.  As  the  chief  port  of  north- 
west Asia  Minor,  the  place  prospered  greatly  in  Ro- 
man times,  and  the  existing  remains  sufficiently  attest 
it*  former  importance.  The  site  is  now  covered  with 
valonia  oaks ;  but  the  circuit  of  the  old  walls  can  be 
tra««],  and  in  several  places  they  are  fairly  well  pre- 
served. They  had  a  circumference  of  about  six  Eng- 
lish miles,  and  were  fortified  with  towers  at  regular 
intervals.  Remains  of  some  ancient  buildings,  includ- 
ing a  bath  and  gymnasium,  can  be  traced  within  this 
area.   The  harbor  had  two  large  basins,  now  almost 

1  The  name  Amor  probably  meana  "  dwelling"  "  town  •  being 
twin-curt  with  the  Sanskrit  hi*,  "to  dwell,"  which  appear*  In 
tbe  Greek  <utu,  and  alio  In  the  ending  of  nich  name*  a*  My  lax* 
»nd  Lartfta,  where  in  Greek  the  « la  alternatively  single  or  double 
-an  ending  which,  aa  Fllgler  haa  ahown.  Is  (bund  In  old  town 
»x.«  from  India  to  Dacla.  Homer  supplies  an  example  In 
bit  '•  steep  Hedaaua  "  on  tbe  SalnloU,  and  It  baa  been  su; 
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choked  with  sand.  A  Roman  colony  was  sent  to  the 
place,  as  Strabo  mentions,  in  the  reign  of  Augustus. 
The  abridged  name  "Troas"  (Acts  xvi.  8)  was  prob- 
ably the  cnrrrent  one  in  later  Roman  times.  The  site 
is  now  called  Eski  StambuL 

Many  classical  sites  of  less  note  in  the  Troad  have 
been  identified  with  more  or  less  certainty. 
Neandria  seems  to  be  rightly  fixed  by  Mr. 
F.  Calvert  at  Mount  Chigri,  a  hill  not  far 
from  Alexandria  Troas,  remarkable  for  the  fine  view  of 
the  whole  Troad  which  it  commands.  Cebrene  has 
been  coniecturally  placed  in  the  eastern  part  of  the 
plain  of  Bairamitch,  Palmsoepsis  being  further  east  on 
the  slopes  of  Ida,  while  the  new  Scepsis  was  near  the 
site  of  Bairamitch  itself.  The  evidence  for  this,  how- 
ever, is  ambiguous.  At  the  village  of  Kulaklee,  a 
little  south  of  the  mouth  of  the  Touzla,  some  Corin- 
thian columns  and  other  fragments  mark  the  temple 
of  Apollo  Smintheus  and  (approximately)  tbe  site  of 
the  Homeric  Cbryse.  Colons  was  also  on  the  west 
coast,  opposite  Tenedos.  Scamandria  occupied  the 
site  of  Eneh,  in  the  middle  of  the  plain  of  Bairamitch, 
and  Cenchreae  was  probably  some  distance  north  of  it. 
The  shrine  of  Palamedes,  mentioned  by  ancient 
writers  as  existing  at  a  town  called  Polymedium,  has 
been  discovered  by  Mr.  J.  T.  Clarke  on  a  site  hitherto 
mi  visited  by  any  modern  traveller,  between  Assus  and 
Cape  Lectum.  It  proves  to  have  been  a  sacred  enclos- 
ure (tenwno*)  on  the  acropolis  of  the  town ;  the  statue 
of  Palamedes  stood  on  a  rock  at  the  middle  of  its 
southern  edge.  Another  interesting  discover}'  has  been 
made  by  Mr.  Clarke, — the  existence  of  very  ancient 
town  walls  on  Gargarus,  the  highest  peak  of  Ida. 

The  modern  discussion  as  to  the  site  of  Homeric 
Troy  may  be  considered  as  dating  from  Le- 
chevalierVvisita  to  the  Troad  in  1785-86. 
Homer  describes  Troy  as  "a  great  town," 
"with  broad  streets,"  and  with  a  high 
acropolis,  or  "  Pergamus,"  rising  above  it  from  which 
precipitous  rocks  descend  abruptly  to  the  plain  be- 
neath. These  are  the  precipices  over  which  the  Trojans 

S reposed  to  hurl  the  wooden  horse,  "when  they  had 
ragged  it  to  the  summit."  Homer  marks  the  charac- 
ter of  the  acropolis  by  the  epithets  "  lofty, "  windy." 
and  more  forcibly  still  by  "beetling."  One  site  in  the 
Trojan  plain,  and  one  only,  satisfies  this  most  essential 
condition.  It  is  the  hill  at  its  southern  edge  called  the 
Bali  Dagh,  above  the  village  of  Bunarbashi.  It  has  a 
height  of  about  400  feet,  with  sheer  precipices 
descending  on  the  south  and  southwest  to  the  valley 
of  the  Scamander  (Mendere).  Remains  found  upon 
it — though  it  has  never  yet  been  thoroughly  explored 
— show  it  to  have  been  the  site  of  an  ancient  city. 
Homer  describes  two  natural  springs  as  rising  a  little 
to  the  northwest  of  Homeric  Troy.  A  little  to  the 
northwest  of  Bunarbashi  these  springs  still  exist 
" This  pair  of  rivulets  are  the  immutable  mark  of 
nature  by  which  the  height  towering  above  is  recog- 
nized as  the  citadel  of  Ilium  "  (E.  Curtius). 

The  low  mound  of  Hissarlik — the  site  of  the  Greek 
Ilium — stands  only  1 1 2  feet  above  the  level 
of  the  open  plain  in  which  it  is  situated.  "jfSS 
To  call  it  "beetling"  {fypvAtcao)  would  claims, 
have  been  a  travesty  of  poetical  license  on 
which  no  poet  could  have  ventured,  and  to  describe  it 
as  "lofty  or  "windy"  would  have  been  not  leas 
strange.  There  are  no  natural  springs  near  it  M»ch  as 
Homer  mentions.  The  „$Jolic  settlers,  having  called  the 
place  Dion,  naturally  persisted  in  maintaining  ita  iden- 
tity with  Troy.  Polemon,  a  native  of  the  Greek  Ilium, 
who  lived  about  200  B.C.,  declared  that  his  fellow  towns- 
men could  show  the  very  stone  on  which  Palamedes 
had  given  lessons  in  the  game  of  draughts.  The  only 
other  ancient  writer  who  is  known  to  have  admitted 
the  Bian  claim  is  Hellanicus  of  Lesbos  (c.  482-397 
B.C.),  who,  as  Strabo  remarks,  wished  "  to  gratify  the 
Ilians,  as  is  his  wont"  Like  the  Ilians,  Hellanicus 
I  was  of  JEolian  origin ;  and  in  compiling  the  local 
to  the  Sublime  Porto;  i 
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legends  of  various  places  be  is  known  to  have  been 
wholly  uncritical,  merely  repeating  what  was  told 
to  him  as  he  had  heard  it.    On  the 

?ruu.numnt  other  hand«  the  c,»im  of  the  Greek  nium 
to  stand  on  the  site  of  Troy  was  decisively 

reiected  by  the  general  consent  of  those  ancient  writers 
who  had  any  claim  to  critical  authority.  The  orator 
Lycurgus  (c.  332  B.C.)  speaks  of  the  Bite  of  Troy  as 
desolate,  and  this  at  a  moment  when  the  recent  visit 
of  Alexander  the  Great  to  the  Greek  Ilium  (334  B.C.) 
had  drawn  attention  to  the  claim  made  by  its  inhabi- 
tants. Demetrius,  a  native  of  Scepsis  in  the  Troad. 
who  flourished  about  160  B.C.,  wrote  a  book  entitled 
TpuiKo(  AiaKoouof  ("The  Marshalling  of  the  Tro- 
jans"), an  exhaustive  commentary  on  the  catalogue 
of  the  Trojan  forces  in  the  second  book  of  the  Iliad. 
Demetrius  knew  the  topography  of  the  Troad  as 
thoroughly  as  he  knew  the  text  of  Homer.  The  ex- 
tant notices  of  his  work,  which  had  a  great  reputation 
in  antiquity,  warrant  the  belief  that  he  was  not  only 
learned  but  acute.  In  the  Diticosmus,  which  was  the 
chief  work  of  his  life,  he  must  have  bestowed  much 
thought  on  the  question  as  to  the  site  of  Homeric 
Troy, — the  central  point  of  his  subject.  He  pro- 
nounced decidedly,  as  we  know  from  Strabo,  against 
the  claim  of  the  Greek  Ilium.  It  has  been  suggested 
that  Demetrius  reiected  the  Ilian  claim  because,  as  a 
native  of  Scepsis,  lie  was  jealous  of  Ilium, — a  sugges- 
tion which  is  not  only  absurd  in  itself,  since  it  assumes 
that  such  a  motive  would  have  induced  Demetrius  to 
mar  his  life's  work,  but  also  betrays  ignorance  of 
Strabo's  text.  Scepsis  was  not  a  possible  claimant  of 
the  contested  honor,  since  it  was  not  in  the  plain  of 
Troy  but  in  the  plain  of  Bai  ram  itch  ;  and  further, 
Demetrius  had  already  provided  in  another  manner 
for  the  Homeric  dignity  of  Scepsis  by  making  it  the 
royal  seat  of  .Eneas  on  the  strength  of  its  position 
relatively  to  Lyrnessus.  The  verdict  of  Demetrius 
against  the  Ilian  claim  was  also  the  genoral  verdict  of 
the  other  ancient  writers  consulted  by  Strabo,  as  the 
latter' b  language  shows.  From  the  passage  in  which 
Strabo  notices  the  various  definitions  of  the  Troad  (xiii. 
3  4)  it  appears  that  among  such  writers  were  the  fol- 
lowing historians  and  geographers :  Charon  of  Lauip- 
sacus  (flor.  500  B.c),  Damastcs  of  Sigcum  (400  B.C.), 
Scylax  of  Caryanda  (350  B.C.),  Ephorus  of  Cyme  (340 
B.C.),  Eudoxus  of  Cyzious  (130  B.C.).  It  is  to  such 
writers  as  these  that  Strabo  refers  when  he  indicates 
the  general  consent  of  his  authorities.  In  favor  of 
the  claim  of  the  Greek  Ilium,  on  the  other  hand, 
there  are  only  two  literary  witnesses,  and  these,  as  we 
have  seen,  arc  alike  worthless.  Equally  valueless  from 
a  critical  point  of  view  is  the  fact  that  the  Ilian  claim 
was  sometimes  allowed  by  soldiers  or  statesmen  who 
wished  to  utilize  Trojan  memories.  They  required  an 
official  Troy,  and  they  cared  not  where  they  found  it. 
Nothing  could  more  curiously  illustrate  the  extreme 
poverty  of  the  case  for  the  Greek  Ilium  than  the  fact 
that  some  of  its  advocates  have  been  reduced  to  argu- 
ing as  if  Alexander  and  Lucius  Scipio,  when  they  led 
their  armies  through  the  Troad,  had  been  conducting 
archaeological  excursions,  and  as  if  their  acquiescence 
in  a  convenient  local  myth  had  the  weight  of  inde- 
pendent critical  testimonies. 
In  negativing  the  Dian  claim  the  conclusion  of 

ancient  criticism  has  been  confirmed  by  a 
modem.      great  preponderance  of  modern  opiuiou. 

Since  Lechcvalier  visited  the  Troad  in 
1785-86  an  overwhelming  majority  of  competent 
judges  have  favored  his  belief  that  the  Bali  Dagh 
above  Bundrbashi  was  the  Pcrgamus  of  the  Ho- 
meric poet's  conception.  Before  I^eake's  visit  this 
opinion  had  been  expressed  bv  Choiscul-Gouffier,  Mor- 
nttj  Hawkins,  Gell,  and  Hamiltou.  Leake  spoke  with  a 
decision  which  derives  additional  weight  from  the  ha- 
bitual sobriety  of  his  acute  judgment,  and  from  the  care 
with  which,  in  this  case,  he  had  examined  the  alleged 
objections  to  the  view  which  he  finally  adopted.  He 


remarks  that  no  one  accustomed  to  observe  the  satea 
of  ancient  Greek  towns  could  fail  to  fix  on  Bunar- 
bashi  "  for  the  site  of  the  chief  place  of  the  surround- 
ing country."  So  Mr.  Tozer,  in  his  Highland*  of 
Turkey,  says  :  ''A  person  accustomed  to  observe  the 
situation  of  Hellenic  cities  would  at  once  fix  on  this  u 
far  more  likely  to  have  recommended  itself  to  the 
old  inhabitants  of  the  country  than  any  other  in 
the  neighborhood. ' '  Count  von  Moltke'has  ei[.n.\ve«l 
the  same  opinion,  that  "  he  knew  no  other  site  in  the 
Trojan  plain  for  a  chief  town  of  ancient  time.'' 
Another  supporter  of  Bunarbashi  is  Forchhammer. 
Another  is  Kiepert.  The  opinion  of  Ernst  Curtiun 
has  been  already  cited.    But  space  precludes 


names;  it  is  enough  to  say  that  the  eorrea|H>ndenc* 
of  the  Bali  Dagh  with  the  Homeric  Pergamus — a  cor- 
respondence absolutely  unique  in  the  Trojan  plain— hu 
been  recognized  with  virtual  unanimity  by  modern 
travellers  who  have  patiently  inspected  the  scenery  of 
the  Iliad,  having  competent  knowledge,  and  being  fret 
from  bias  in  favor  of  a  theory  formed  before  their 
visit.  Partial  excavations  on  the  summit  of  the  Bali 
Dagh  have  been  more  than  once  undertaken,  with  the 
result  of  discovering  ancient  walls.  Pottery,  too,  hie 
been  found  there,  part  of  which  is  allowed  on  all  hands 
to  be  probably  as  old,  at  least,  as  900  B.C.  Bnt  the 
Bali  Dagh  has  never  yet  been  explored  with  any 
p roach  to  thoroughness. 

The  result  of  the  excavations  conducted  by  Dr. 
Schliemann  on  the  mound  of  Hissarlik  has 
been  to  lay  bare  the  remains  of  the  Greek  JSE5 
Ilium,  and  also,  below  these,  some  pre  his-  Himriit 
tnric  remains  of  a  rude  and  poor  kind.  In 
Troy,  his  first  book  on  the  subject,  the  explorer  held 
that  the  remains  of  the  Greek  Ilium  ceased  at  a  depth 
of  6  feet  below  the  surface,  and  that  all  the  other  re- 
mains, down  to  52}  feet,  were  prehistoric  He  dis- 
tinguished the  latter  into  five  groups,  representing  five 
prehistoric  "cities"  which  had  succeeded  each  other 
on  the  site  :  and  in  his  second  work,  ///<».  he  added  tu 
these  a  sixth  prehistoric  city,  on  the  strength  of  some 
scanty  vestiges  of  supposed  Lydian  workmanship, 
found  at  a  depth  of  6}  feet.  In  both  books,  Homeric 
Troy  was  identified  with  the  third  prehistoric  city  froia 
the  bottom,  which  was  supposed  to  have  been  de- 
stroyed, though  not  totally,  by  fire.  Professor  Jebb 
was  the  first  to  show  (1)  that  the  lines  of  demarcation 
between  the  alleged  prehistoric  strata,  as  drawn  in  IK*, 
could  not  be  accurate,  and  (2)  that,  if  any  part  of  the 
prehistoric  remains  could  be  supposed  to  represent 
Homeric  Trov,  it  must  be  that  part  which  Dr.  Schlie- 
mann had  called  the  second  city  from  the  bottom,  and 
the  destruction  of  which  by  fire  appeared  to  have  bceo 
total.  In  1882  the  architects  employed  by  Dr.  Schlie- 
mann proved  that  the  stratification  given  in  Wot  had 
in  fact  been  incorrect.  The  errors,  too,  affected  pre 
ciscly  that  region  of  the  deposit  which  was  most  im- 
portant to  theTrojan  hypothesis,  viz.,  the  lowerstrau. 
In  Dr.  Schliemann's  third  volume,  Troja,  these  errors 
were  admitted  ;  and  Troy  was  now  identified  no  kmeer 
with  the  third  city,  but  with  the  second,  of  which  the. 
supposed  area  was  now  enlarged.  Another  fact  to 
which  the  English  critic  had  drawn  attention  was  th»t 
the  remains  of  the  Greek  Ilium  must  extend  to  a 
considerably  greater  depth  than  6  feet  below  the 
surface.  Further  examination  confirmed  this  view 
also.  It  showed  that  the  remains  on  the  mound  at 
Hissarlik  belong  to  the  following  periods  or  group*. 
(1)  At  the  top,  the  remains  of  the  Greek  Ilium 
as  it  existed  in  the  Roman  age,  as  rebuilt 

after  its  destruction  by  Fimbria  in  85  B.C.  (2)  A  city 
which,  like  the  former,  extended  beyond  the  mound  m 
Hissarlik  (its  acropolis)  over  the  adjacent  plain.  Thi> 
corresponds  with  the  Greek  Ilium  of  the  Macedonian 
age,  as  embellished  and  enlarged  by  Lysimachus,  ( 
300  B.C.  (3)  A  smaller  city,  probably  confined  to  the 
mound.  Here  we  may  recognize  the  Greek  Ilium  »* 
it  existed  before  the  Macedonian  age.    It  was  a  small 
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and  poor  place,  as  appears  from  the  known  incidents 
of  its  history  in  the  5th  and  4th  centuries  B.C.,  owing 
its  chief  importance  to  the  shrine  of  Athene  Ilias.  (4 


A  petty  town  or  village,  confined  to  the  mound,  and 
poorly  built.  The  evidence  of  architecture  fails  to 
decide  whether  it  was  Hellenic  or  not;  if  Hellenic,  it 
might  represent  the  primitive  settlement  of  the  jEolic 
colonists,  perhaps  c  700  B.C.  It  was  a  small  house  in 
this  village  that  Dr.  Schlietnann  at  first  identified  with 
Priam's  palace.  The  ground-plan  shows  four  rooms, 
of  which  the  largest  measured  24  feet  4  inches  by  ]  2 
feet.  (5)  A  large  town,  to  which  the  mound  was  only 
acropolis,  and  which  extended  to  some  distance  south 
and  southeast  over  the  plain.  These  remains  are 
unquestionably  prehistoric.  (6)  A  few  remains  of  a 
small  settlement  which,  if  indeed  distinct  from  No.  5, 
preceded  it.  The  reason  for  distinguishing  6  from  5 
is  that  some  of  the  acropolis  buildings  of  5  are  above 
those  of  6,  and  seem  to  have  been  built  on  carefully 
levelled  ground.  Apart  from  architectural  evidence, 
objects  found  in  the  excavations  prove  that  the 
remains  of  the  historical  age  extend  much  below  6 
feet  One  of  these  was  a  terra-cotta  disk,  stamped 
with  the  head  of  a  warrior,  in  an  advanced  style 
of  workmanship,  found  at  26  feet  3  inches  below 
the  surface  ( Troy,  p.  294).  Another  is  a  terra-cotta 
ball,  found  at  26  feet,  which  cannot  be  older  than 
c.  360  B.C.  Then,  at  20  feet,  was  found  another  terra- 
cotta, marked  with  the  Greek  letter  P.  A  niece  of 
ivory,  belonging  to  a  seven-stringed  lyre,  and  there- 
fore not  older  than  &  660  B.C.,  was  found  at  26  feet. 
Thus  we  have  at  Hissarlik  the  remains  of  the  Greek 
Ilium  in  three  successive  phases, — Roman,  Mace- 
donian, and  . Ki  'lie.  and  below  these  the  remains  of  at 
least  one  prehistoric  settlement,  the  age  and  origin  of 
which  are  unknown. 
We  can  no  longer  either  prove  or  disprove  that 
these  prehistoric  remains  are  those  of  a 

Stf-nu"  towu  wn'Cu  was  onoe  taken  a^*r  a  MefF' 
Homer. '  a*>d  which  originally  gave  rise  to  the 
legend  of  Troy.  But  most  certainly  it 
is  not  the  "lofty"  Troy  of  which  the  Homeric  poet 
was  thinking  when  he  embodied  the  legend  in  the 
Iliad.  The  conception  of  Troy  which  dominates  the 
Iliad  is  based  on  the  site  at  Bunarbashi,  and  suits  no 
other.  The  sole  phrase  in  the  epic  which  favors  His- 
sarlik occurs  in  book  xx.  (216  $q. ),  where  Dardania  is 
said  to  have  been  built  on  the  spurs  of  Ida,  when  llios 
"had  not  yet  been  built  in  the  plain";  and  this 
phrase  occurs  in  a  passage  which,  as  the  best  recent 
critics  agree,  is  one  of  the  latest  interpolations  in  the 
Iliad,  having  been  composed  after  the  Greek  Ilium 
had  actually  arisen  "  in  the  plain."  Its  purpose  was 
the  same  as  that  which  appears  in  the  Hymn  to 
Aphrodite,  viz.,  to  glorify  reputed  descendants  of 
JSncas,  and  it  probably  belongs  to  the  same  age,  the 
7th  century  B.C.    The  tactical  data  of  the  Iliad — 


those  derived  from  the  incidents  of  the  war — cannot 
be  treated  with  such  rigor  as  if  the  poem  were  a  mili- 
tary history.  But  Nikolaides  has  shown  that  they  can 
at  least  be  brought  into  general  agreement  with  the  site 
at  Bunarbashi,  while  they  are  hopelessly  incompati- 
ble with  Hissarlik.  The  Iliad  makes  it  clear  that  the 
general  description  of  the  Trojan  plain  was 
founded  on  accurate  knowledge.  At  this 
»r  day  all  the  essential  Homeric  features  can 

be  recognized.  And  it  is  probable  that  the 
poet  who  created  the  Troy  of  the  Iliad  knew,  per- 
sonally or  by  description,  a  strong  town  on  the  Bali 
Dagh  above  Bunarbashi.  The  legend  of  the  siege 
may  or  may  not  have  arisen  from  an  older  town  at 
Hbsarlik,  which  had  then  disappeared.  The  poet 
might  naturally  place  his  Troy  in  a  position  like  that 
of  the  existing  strong  city  on  the  Bali  Dagh,  giving  it 
a  "  beetling"  acropolis  and  handsome  buildings,  while 
he  also  reproduced  the  general  course  of  the  rivers 
and  that  striking  feature, — an  indelible  mark  of  the 
locality,— the  natural  springs  at  the  foot  of  the  hill, 


!  just  beyond  the  city  gates  on  the  northwest  But, 
while  he  thus  imagined  his  Troy  in  the  general  like* 
ness  of  the  town  on  the  Bali  Dagh,  he  would  retain  the 
privilege  of  a  poet  who  was  adorning  an  ancient  legend, 
and  whose  theme  was  a  city  that  had  long  ago  vanished. 
Instead  of  feeling  bound  to  observe  a  rigorous  accuracy 
of  local  detail,  he  would  rather  feel  impelled  to  avoid 
it ;  he  would  use  his  liberty  to  introduce  some  traits 
borrowed  from  other  scenes  known  to  him.  or  even 
from  imagination.  To  this  extent,  and  in  this  sense, 
his  topography  would  be  eclectic  Such  a  considera- 
tion might  suffice  to  explain  the  fact,  well  known  to 
those  who  have  studied  this  question  on  the  spot,  that 
neither  Bunarbashi  nor  any  other  one  site  can  be  har- 
monized with  every  detail  of  the  poem.  The  recom- 
mendations of  Bun&rbashi  are,  first,  that  it  satisfies 
the  capital  and  essential  conditions,  while  no  other  site 
does  so,  and  secondly,  that  the  particular  difficulties 
which  it  leaves  unsolved  are  relatively  Blight  and  few. 
This  character  of  Homeric  topography  becomes  still 
easier  to  understand,  if,  as  most  critics  would  now  con- 
cede, our  ///'"/  contains  work  of  various  hands  and 
ages.  Pew  questions,  perhaps,  of  equal  literary 
interest  have  been  so  much  confused  by  inattention  to 
the  first  conditions  of  the  problem.  The  tale  of  Troy, 
as  the  Iliad  gives  it,  is  essentially  a  poetical  creation  ; 
and  we  have  no  evidence  other  than  the  Iliad.  That  is, 
our  sole  data  are  ( I )  of  the  mythical  class,  (2)  of  inade- 
quate precision,  and  (3)  of  uncertain  origin.  But  they 
show  a  general  knowledge  of  the  ground  ;  and  the 
question  is  how  far  particular  features  of  the  ground 
can  be  recognized  in  the  poem.  It  may  be  doubted 
whether  the  case  admits  oi  any  solution  more  definite 
than  that  which  has  been  indicated  above. 

Bibliography.— I.  Works  dealing  with  the  Troad  gener- 
ally,— Strabo,  bk.  xlii.  ch.  1,  is  the  principal  source  Tor  the 
ancient  Tread.  Of  books  by  modern  travellers  in  Asia 
Minor  the  following  may  be  mentioned:  Philip  Barker 
Webb,  in  the  Italian  RiUioteca  Aeerbi,  June  and  July,  1821, 
whose  studies  are  better  known  through  the  French  edi- 
tion. Topographic  de  la  Troade,  1M! ;  W.  M.  Leake,  Journal 
of  a  Tour  in  Ana  Minor,  London,  1824 ;  P.  de  Tchihatchef, 
Ant  Mineure,  etc.,  Paris,  1853-69;  B.  Virchow,  "  Be i trace 
zur  Landeakunde  der  Troaa,''  in  Tran*.  of  Berlin  Acad., 
1879 ;  H.  F.  Toser,  The  Highland*  of  Turkey,  1989 ;  H.  Bchlie- 
mann, Rcite  der  Troa*  in  Mai,  1881  ;  Joseph  T.  Clarke,  Report 
on  the  Investigation*  at  Anot,  Boston,  L.S.A.,  and  London, 
1882,  including  "  Notes  on  the  Geology  and  Topography  of 
the  Troad"  by  J.  S.  Diller,  and  on  ''Bunarbashi,"  etc,  by 
W.  C.  Lawton  and  C.  II.  Walker.  J.  T.  Clarke's  "  Notes  on 
Greek  Shores,"  in  the  Report  of  the  Arcua-ological  Institute 
of  America  for  1880,  are  also  valuable. 

2.  For  the  question  as  to  the  site  of  Troy,  see — Lecheva- 
lier,  Voyage  de  la  Troade,  Paris,  1802;  Gustave  D'Eichthal, 
Le  Ffite  de  Troie  ttion  lsehevalier,  etc.,  Paris,  1875 ;  H.  Schlie- 
mann's  Troy  (1875;,  Ilio*  (1880),  Troja  (1884),  which  contain 
many  good  plans  and  illustrations ;  E.  Brentano,  Zur  Lo*ung 
der  troianitehen  Frage,  Heilbronn,  1881,  and  Troia  und  Scu- 
llion, ibid.,  1882;  R.C.  Jebb,"8chliemann  s  IUoa,"  in  Edinb. 
Rev.,  No.  cce-xiv.,  April,  1881;  Id.,  "  Homerio  and  Hellenic 
Ilium."  in  ./our*,  of  Hellenic  Stud,,*,  vol.  ii.  pp.  7-43.  1881 ; 
Id..  "The  Ruins  at  Hissarlik,"  i««L,  Ml  185-217,  1882;  Id„ 
"Homeric  Troy,"  in  Fortnightly  Review,  April,  1884;  G. 
Ni 


lea,  'l\,ifot  l>pamyi**  Anur*«»A,  Athens,  1883;  P.  W. 
mnier,  Erklarung  der  Ilia*,  auf  Grund  der  in  der 
beigtgebencM  Original- Karte  von  Spruit  and  Forchhammer  dar- 
grHelUen  topitchen  und  phytiKhen  Eigcnthumlichkcitrn  der 
TroUchcn  Ebcne,  Kiel,  1884;  and  W.  J.  Stillnian,  "  I.<* 
Decouvcrtes  de  Schlieinanu,"  in  the  journal  L' Homme, 
Paris,  October,  1884.  •  (U.O.J.)  . 

Legend  op  Trot. 

According  to  Greek  legend,  the  oldest  town  in  the 
Troad  was  that  founded  by  Teucer,  who  was  a  son 
of  the  river  Scamander  and  the  nymph  Idtea. 
Tzetzes  sayB  that  the  Scamander  in  question  was  the 
Scamander  in  Crete,  and  that  Teucer  was  told  bv  an 
oracle  to  settle  wherever  the  "earth-bom  ones'  at- 
tacked him.  So  when  he  and  his  company  were  at- 
tacked in  the  Troad  by  mice,  which  gnawed  their  bow- 
'  strings  and  the  handles  of  their  shields,  he  settled  on 
!  the  spot,  thinking  that  the  oracle  was  fulfilled.  He 
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called  the  town  Sminthium  and  built  a  temple  to 
Apollo  Smintbeus,  the  Cretan  word  for  a  mouse  being 
smintJuu.  In  his  reign  Dardanus,  son  of  Zeus  and 
the  nvmph  Electra,  daughter  of  Atlas,  in  consequence 
of  a  deluge,  drifted  from  the  island  of  Samuthrace  on 
a  raft  or  a  skin  bag  to  the  coast  of  the  Troad,  where, 
having  received  a  portion  of  land  from  Teuoer  and 
married  his  daughter  Batea,  he  founded  the  city  of 
Dardania  or  Dardanus  on  high  ground  at  the  foot  of 
Mount  Ida  On  the  death  of  Teuoer,  Dardanus  suc- 
ceeded to  the  kingdom  and  called  the  whole  land  Dar- 
dania after  himself.  He  begat  Ericbthonius,  who 
begat  a  son  Tros  by  Astyoche,  daughter  of  Simula. 
On  succeeding  to  the  throne,  Tros  called  the  country 
Troy  and  the  people  Trojans.  By  Callirrhoe,  daughter 
of  Scamander,  he  had  three  sons, — Hub,  Aasaracus,  and 
Ganymede.  From  Hits  and  Asaaracus  sprang  two 
separate  lines  of  the  royal  house.— the  one  being  Hub, 
Laomedon,  Priam,  Hector ;  the  other  Assaracus, 
Capys,  Anchises,  ^Eneas.  Ilus  went  to  Phrygia, 
where,  being  victorious  in  wrestling,  he  received  as  a 
prise  from  the  king  of  Phrygia  a  spotted  cow,  with  an 
injunction  to  follow  her  and  found  a  city  wherever  she 
lay  down.  The  cow  lay  down  on  the  hill  of  the  Phry- 
gian Ate ;  and  here  accordingly  Ilus  founded  the  city  of 
Ilios.  It  is  stated  that  Dardania,  Troy,  and  Ilios became 
one  city.  Desiring  a  sign  at  the  foundation  of  Ilios, 
Hub  prayed  to  Zeus  and  as  an  answer  he  found  lying 
before  his  tent  the  Palladium,  a  wooden  statue  of 
Pallas,  three  cubits  high,  with  her  feet  joined,  a  spear 
in  her  right  hand,  and  a  distaff  and  spindle  in  her  left. 
Ilus  built  a  temple  for  the  image  and  worshipped  it. 
By  Eurydice,  daughter  of  Adrastus,  he  had  a  son 
I<aomedon.  Laomedon  married  Strymo,  daughter  of 
Scamander,  or  Placia,  daughter  of  At  re  us  or  of  Leu- 
cippus.  It  was  in  his  reign  that  Poseidon  and  Apollo, 
or  Poseidon  alone,  built  the  walls  of  Troy.  In  his 
reign  also  Hercules  besieged  and  took  the  city,  slaving 
Laomedon  and  his  children,  except  one  daughter  Hesi- 
one  and  one  son  Podarces.  The  life  of  Podarccs  was 
granted  at  the  request  of  Hesione ;  but  Hercules  stipu- 
lated that  Podarccs  must  first  be  a  Blave  and  then  be 
redeemed  by  Hesione ;  she  gave  her  veil^  for  him ; 
hence  his  name  of  Priam  (from  prituthai  to  buy). 
Priam  married  first  Arisbe  and  afterwards  Hecuba  and 
had  fifty  sons  and  twelve  daughters.  Among  the  sons 
were  Hector  and  Paris,  and  among  the  daughters 
Polyxena  and  Cassandra.  To  recover  Helen,  whom 
Paris  carried  off  from  Sparta,  the  Greeks  under  Aga- 
memnon besieged  Troy  for  ten  years.  (Sec  Achilles, 
Agamemnon,  Ajax,  Hector,  Hklkn,  Paris.)  At 
last  they  contrived  a  wooden  horse,  in  whose  hollow 
belly  many  of  the  Greek  heroes  hid  themselves.  Their 
army  and  fleet  then  withdrew  to  Tenedos,  feigning  to 
have  raised  the  siege.  The  Trojans  conveyed  the 
wooden  horse  into  Troy ;  in  the  night  the  Greeks  stole 
out,  opened  the  gates  to  their  returning  friends,  and 
Troy  was  token. 


dytos  may  be  Tibbua,  who  still  in  part  are  cm- 
dwellers.  Aristotle  also  (Hitt.  An.,  viL  12)  speaks  of 
a  dwarfish  race  of  Troglodytes  on  the  upper  course  of 
the  Nile,  who  possessed  horses  and  were  in  his  opinion 
the  Pygmies  of  fable.  But  the  beet  known  of  these 
African  cave-dwellers  were  the  inhabitants  of  the 
"Troglodyte  country"  on  the  coast  of  the  Red  Sea, 
who  reached  as  far  north  as  the  Greek  port  of  Bere- 
nice, and  of  whose  strange  and  savage  customs  an 
interesting  account  has  been  preserved  by  Diodonu 
and  Photius  from  Agatharchides. 1  They  were  a  pas- 
toral people,  living  entirely  on  the  flesh  of  their  herds, 
or,  in  the  season  of  fresh  pasture,  on  mingled  aiilk 
and  blood.  But  they  killed  only  old  or  sick  cattle  (as 
indeed  they  killed  old  men  who  could  no  longer  follow 
the  flock),  and  the  butchers  were  called  "unclean;" 
nay,  they  gave  the  name  of  parent  to  no  man,  but 
only  to  the  cattle  of  which  they  had  their  subsistence. 
This  last  point  seems  to  be  a  confused  indication  of 
totomism.  They  went  almost  naked ;  the  women 
wore  necklaces  of  shells  as  amulets.  Marriage  was 
unknown,  except  among  the  chiefs, — a  fact  which 
agrees  with  the  prevalence  of  female  kinship  in  these 
regions  in  much  later  times.  They  practiced  circum- 
cision or  a  mutilation  of  a  more  serious  kind  The 
whole  account,  much  of  which  niuBt  be  here  passed  Ly, 
is  one  of  the  most  curious  pictures  of  savage  life  in 
ancient  literature. 

The  Biblical  Horim,  who  inhabited  Mount  Seir  before 
the  Edomitea,  bora  a  name  which  means  cave-dwellers,  sad 
may  probably  have  been  a  kindred  people  to  the  Troglo- 
dyte* on  the  other  side  of  the  Red  Sea.  Jerome,  on  Obt- 
dlab  5,  speak  a  of  this  region  as  containing  many  esve- 
dwellings,  and  such  habitations  are  still  sometimes  used  on 


English' 
,  and  now 


of  the  Syro-Arabian  » 

TROGON,  a  word  apparently  first  i 
by  Shaw  (Mug.  Jjeverianumj  p.  177)  in  1792, 
for  many  years  accepted  as  the  general  name  of  certain 
birds  forming  the  Family  Trogonida-  of  modern  ornith- 
ology, the  species  Troaon  curucui  of  Linnaeus  being 
its  type.  But,  since  doubts  exist  as  to  whether  this 
is  that  which  was  subsequently  called  by  Vieillot  T. 
collaris  or  the  T.  melanurut  of  Swainson,  though 
evidence  is  in  favor  of  the  former  (c/.  Cabanis,  inn. 
Urineanum,  iv.  p.  177,  andFinsch,  Proc.  ZooL  Society, 
1870,  p.  559),  several  recent  writers  have  dropped  toe 
Linnaean  specific  term. 

The  Trogona  are  birds  of  moderate  siaa  :  the  smallest  is 
hardly  bigger  than  a  Thrush  and  the  largest  leas  balky 
than  a  Crow.   In  most  of  them  the  bill  is  very  wide  at  the 


See  Homer,  71.,  vii.  4.">2  »o.,  xx.  215  tq.,  xxi.  446  tq.  S  Apol- 
lodorua,  ii.  6,  4,  iii.  12;  Diodoros,  iv.  75,  t.  48;  Tsetses, 
Seao/.  on  Lycophtvn,  29,  72, 1302 ;  Gonon,  Narrct.,  21 ;  Diony- 
aiua  Hallcaru.,  Antiq.  Ram.,  i.  66  *j.  The  Iliad  deals  with  a 
period  of  fifty -one  days  in  the  tenth  year  of  the  war.  For 
the  wooden  horse,  see  Homer,  Of.,  iv.  271  tq.  Virgil,  £%., 
ii.  13  tq. 

TROGLODYTES  (r^Wf™),  a  Greek  word  mean- 
ing ' '  cave-dwellers. ' '  Caves  have  been  widely  used  as 
human  habitations  both  in  prehistoric  and  in  historic 
times  (see  Cave),  and  ancient  writers  speak  of  Troglo- 
dytes in  various  parts  of  the  world,  as  in  Moesia  near  the 
lower  Danube  (Strabo,  vii.  5,  p.  318),  in  the  Caucasus 

2d.,  xi.  5,  p.  506),  but  especially  in  various  parts  of 
frica  from  Libya  (Id.,  xvii.  3,  p.  828,  to  the  Red  Sea. 
Herodotus  (iv.  183)  tells  of  a  race  of  Troglodyte  Ethio- 
pians in  inner  Africa,  very  swift  of  foot,  living  on 
litards  and  creeping  things,  and  with  a  speech  like 
the  screech  of  an  owl.  The  Garamantea  hunted  them 
for  slaves.    It  has  been  supposed  that  these  Troglo-  | 


gape,  which  is  invariably  beset  by  recurved  br 
They  seize  most  of  their  food,  whether  caterpillars  or  froit* 
on  the  wing,  though  their  alar  power  ia  not  exceptionally 
great,  their  flight  being  described  as  short,  rapid,  and  *!■»• 
modic  Their  feet  are  weak  and  of  a  unique  structure, 
the  second  toe,  which  in  most  birds  is  the  inner  anterior 
one,  being  reverted,  and  thus  the  Trogona  stand  alone,  state 
in  all  other  birds  that  have  two  toes  before  and  two  behind 
it  is  the  outer  toe  that  is  turned  backward.  The  plumas* 
is  very  remarkable  and  characteristic  There  is  not  a  spe- 
cies  which  has  not  beauty  beyond  most  birds,  and  the  glory 
of  the  group  culminates  in,  the  Qdbal  iq.r.).  But  in  others 
golden  green  and  steely  blue,  rich  crimson*  and  trader 
pink,  yellow  varying  from  primrose  to  amber,  vie  witb  oe* 
another  in  vivid  coloration,  or  contrasted,  as  happens  la 
many  species,  with  a  warm  tawny  or  a  sombre  slaty  gray- 
to  say  nothing  of  the  delicate  freckling  of  black  and  white, 
as  minute  as  the  markings  of  a  moth's  wing — the  whole  set 

»  8ee  also  Artetnldorus  In  Strabo.  xvl.  17,  p.  7*5  tq. 

*  Trooonem  (the  oblique  ca»e)  occurs  in  Pliny  [U.  X,  x.  l«l  * 
the  name  of  a  bird  or  which  he  knew  nothing,  save  Uiit  u 
was  mentioned  by  Hylas.  an  augur,  whose  work  is  In*  bs' 
some  would  read  Iryooana  (Turtle-Dove).  lnl7S2  Monriat 
(A*.  Genera,  p.  86)  applied  the  name  to  the  "  Curucui "  <p*> 
nounced  "Suruqua"  ide  Hates,  Aol  Amaumt.  L  p.  9*1  « 
Mart-grave  (Hi*  Nat  BtxuSUm,  p.  2111.  who  described  toi 
figured  it  In  1648  recogniiably.  In  17G0  Prissou  i  Ornitkviw. 
iv.  p.  164)  adopted  Trigtm  as  a  generic  term.  and.  Llanwss 
having  followed  bis  example,  it  has  since  been  uniremi.T 
accepted.  . 

»  M.  Anatole  BogdsnelT  determined  the  red  pigment  of  U* 
feathers  of  Pfutromacrw  avruxpt  to  be  a  suhrtance  which  ** 
called  "anoxanthlue"  (Omptet  Rnviu,,  2d  I 
p.  680). 
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off  by  buds  of  white,  producing  an  effect  hardly  equalled 
in  any  group.  It  is  impossible  within  brief  space  to  describe 
its  glowing  tints;  but  the  plumage  is  further  remarkable 
for  the  large  sise  of  its  contour-feathers,  which  are  ex- 
tremely soft  and  so  loosely  seated  as  to  come  off  in  scores 
at  s  touch,  and  there  is  no  down.  The  tail  is  generally  a 
very  characteristic  feature,  the  ractrices,  though  in  some 
oses  pointed,  being  often  curiously  squared  at  the  tip,  and 
when  this  is  the  case  they  are  usually  barred  ladder-like 
with  white  and  black.1  According  to  Oould,  they  are 
larger  and  more  pointed  in  the  young  than  in  the  old,  and 
growsquarer  and  have  the  white  bands  narrower  at  each 
succeeding  moult.  He  also  asserts  that  in  the  species  which 
have  the  wing-coverts  freckled,  the  freckling  becomes  finer 
with  sge.  80  far  sa  has  been  observed,  the  nidiflcation 
of  these  birds  is  in  boles  of  trees,  wherein  are  laid 
without  any  bedding  two  roundish  eggs,  generally  white 
bat  certainly  in  one  species  ( Quezal)  tinted  with  bluish 
green. 

The  TrogonB  form  a  very  well-marked  Fsniily,  belonging 
to  the  multifarious  group  treated  in  the  present  series  of 
articles  ss  /Heart* ;  but,  instead  of  being  (so  far  as  is  known) 
like  all  the  met  of  them  and,  as  Prof.  Huxley  believed, 
"desmognatbous"  they  have  been  shown  by  W.  A.  Forbes 
iPnc  Z00L  Society,  1881,  p.  836)  to  be  "schizognathous"— 
thus  demonstrating,  in  the  words  of  the  latter,  "  that  the 
rtructore  of  the  palate  has  not  that  unique  and  peculiar 
tienificance  that  lias  been  claimed  for  it  in  the  classification 
<>f  birds."  Perhaps  the  explanation  of  this  anomaly  may 
lit  in  the  fact  that  the  Trogons  are  a  very  old  form.  The 
remains  of  one  T.  gaUicut,  have  been  recognised  by  Prof.  A. 
Milne- Ed  wards  lOi+fou.  de  la  Franc*,  ii.  p.  395,  pi.  177,  Figs. 
1S-22)  from  the  Miocene  of  the  Allier,  and  it  may  not  be 
too  much  to  suppose  that  the  schizognathous  structure  was 
more  ancient  than  the  desinognathous.  Again  too  this  for- 
tunate discovery  of  that  eminent  paleontologist  seems  to 
account  for  the  remarkable  distribution  of  the  Trogons  at 
the  present  day.  While  they  chiefly  abound,  and  have 
developed  their  climax  of  magnificence,  in  the  tropical  parte 
of  the  .Vew  World,  they  yet  occur  in  the  tropical  parte  of 
the  Old.  The  species  now  inhabiting  Africa,  forming  the 
(troop  Hapaloderma,  can  hardly  be  separated  generically 
from  those  of  the  Neotropical  Trogon.  and  the  difference 
between  the  Asiatic  forms,  if  somewhat  greater,  is  still  com- 
paratively slight.    It  is  plain  then  that  the  Trogons  are  an 

»;  indeed  in  the  whole  Class 
me  that  can  be 
of  the  typo  in 

the  New  World  just  noticed  also  furnishes  another  hint, 
While  in  some  of  the  American  Trogons  ( Pharomacnu,  for 
instance)  the  plumage  of  the  females  is  not  very  much  less 
beautiful  than  that  of  the  males,  there  are  others  in  which 
the  hen  birds  retain  what  may  be  fairly  deemed  a  more 
ancient  livery,  while  the  cocks  flaunt  in  brilliant  attire. 
Now  the  plumage  of  both  sexes  in  all  but  one'  of  the  Asiatic 
Trogons,  Uarpactet,  resembles  rather  that  of  the  young  and 
of  those  females  of  the  American  species  which  are  modestly 
clothed.  The  inference  from  this  fact  would  seem  to  be 
that  the  general  coloration  of  the  Trogons  prior  to  the  estab- 
lishment, by  geographical  estrangement,  of  the  two  types 
was  a  russet  similar  to  that  now  worn  by  the  adults  of  both 
•exes  in  the  Indian  region,  and  by  a  portion  only  of  the 
females  in  the  Neotropical.  The  Ethiopian  type,  as  already 
Mid,  very  closely  agrees  with  the  American,  and  therefore 
would  be  likely  to  have  been  longer  in  connection  there- 
with. Again,  while  the  adults  of  most  of  the  American 
Trogons  (Pharomacnu  and  EuptUotit  excepted)  have  the 
edges  of  the  bill  serrated,  their  young  have  them  smooth  or 
only  with  a  single  notch  on  either  side  near  the  tip,  and 
this  is  observable  ia  the  Asiatic  Trogons  at  all  ages.  At  the 
aame  time  the  most  distinctive  features  of  the  whole  group, 
which  are  easily  taken  in  at  a  glance,  but  are  difficult  to 
express  briefly  in  words,  are  equally  possessed  l>y  both 
branches  of  the  Family,  showing  that  they  were  in  all  like- 
lihood— for  the  possibility  that  the  peculiarities  may  have 
been  evolved  apart  is  not  to  be  overlooked — reached  before 
the  geographical  sundering  of  these  branches  (whereby 
they  are  now  placed  on  opposite  sides  of  the  globe)  was 
effected. 

It  remains  to  say  that  about  sixty  species  of  Trogons 
*re  recognized,  which  Gould  in  the  second  edition  of 
bis  Monograph  of  the  Family  (1875)  divides  into  seven 
lent ;  but  their  characters  are  hardly  laid  down. 


Pharomacnu,  EupHlotit,  and  TYogon  inhabit  the  main- 
land of  tropical  America,  no  species  passing  to  the 
northward  of  the  Rio  Grande  nor  southward  of  the 
forest  district  of  Brazil,  while  none  occur  on  the  west 
coast  of  Peru  or  Chili.  Prionottlu*  and  Tmetotrogon, 
each  with  one  species,  are  peculiar  respectively  to 
Cuba  and  Hispaniola.  The  African  form  Hapaloderma 
has  two  species,  one  found  only  on  the  west  coast,  the 
other  of  more  general  range.  The  Asiatic  Trogons, 
Harpactn  (with  eleven  species  according  to  the  same 
authority),  occur  from  Nepal  to  Malacca,  in  Ceylon, 
and  in  Sumatra,  Java,  and  Borneo,  while  one  species  is 
peculiar  to  some  of  the  Philippine  Islands,    (a.  N.) 

TROGUS,  Cn.  Pompeius,  a  Roman  historian, 
nearly  contemporary  with  Livy.    Although  the  epit- 
ome of  his  historical  writings  by  Justin,  and  a  few 
fragments,  are  all  that  have  come  down  to  us,  there  is 
abundant  reason  to  believe  that  he  deserves  a  place  in 
the  history  of  Roman  literature  by  the  side  of  Sail  list, 
Livy,  and  Tacitus.    Of  his  life  little  is  known.  He 
was  almost  certainlv  of  Greek  descent    His  grand- 
father served  with  Pompey  in  the  war  against  Ser- 
torius,  and  received  through  the  influence  of  that 
general  the  Roman  citieenship  ;  hence  the  name  Pom- 
peius, which  was  adopted  as  a  token  of  gratitude  to 
the  benefactor.   The  father  of  Trogus  was  an  officer 
of  Csesar.   Trogus  himself  seems  to  have  been  a  man 
of  encyclopaedic  knowledge.  He  wrote,  after  Aristotle 
and  Thcophrastus,  books  on  the  natural  history  of 
animals  and  plants,  used  by  the  elder  Pliny,  who  calls 
Trogus  "one  of  the  most  precise  among  authorities" 
{nvctor  ip*e  e  $everiuimi»).    But  the  principal  work 
of  Trogus  consisted  of  forty-four  Libri  Hittoriarum 
Philippicarum.  This  was  a  great  history  of  the  world, 
or  rather  of  those  portions  of  it  which  came  under  the 
sway  of  Alexander  and  his  successors.  The  tale  began 
with  Ninus,  the  founder  of  Nineveh,  and  ceased  at 
about  the  same  point  as  Livy's  great  work,  viz.,  9  A. D. 
The  last  event  recorded  by  the  epitomator  J ustin  {q.v. } 
is  the  recovery  of  the  Roman  standards  captured  by 
the  Parthians  (20  B.c).    The  history  of  Rome  was 
treated  as  merely  subsidiary  to  that  of  Greece  and  the 
East.  The  work  was  based  upon  the  writings  of  Greek 
historians,  such  as  Theopompus,  Ephorus,  Timasus, 
Polybius.    It  has  been  contended  that  Trogus  did  not 
gather  together  the  information  from  the  leading  Greek 
historians  for  himself,  but  that  it  was  alreadyoom- 
bined  into  a  single  book  by  some  Greek,  whom  Trogus 
followed  closely  with  some  superficial  errors.  But  the 
assumption  appears  improbable  in  itself,  merely  on  a 
review  of  the  remains  of  the  historical  writings,  and 
is  moreover  inconsistent  with  what  we,  know  of  the 
works  in  natural  history,  for  which  Trogus  certainly 
went  back  to  what  were  regarded  in  his  time  as  first- 
hand authorities.  It  is  generally  admitted  that  Trogus 
had  genuine  qualifications  for  writing  history,  though 
he  could  not  rid  himself  entirely  of  the  faults  of  his 
authorities.    His  idea  of  history  was  more  severe  and 
less  rhetorical  than  that  followed  by  Sallust  and  Livy, 
whom  he  blamed  for  putting  elaborate  speeches  in  t  he 
mouths  of  the  characters  of  whom  they  wrote.  Yet 
his  own  Latin  style  had  a  vivid  force  which  is  still  to 
be  recognized  in  the  extracts  made  by  Justin.  For 
the  ancient  history  of  the  East,  Trogus,  even  in  the 
present  mutilated  state  of  his  historical  work,  often 
proves  to  be  an  authority  of  great  importance. 

The  chief  modern  editions  are  those  of  Gronovius  (Ley- 
den.  1719  and  1760)  ;  Frotecher(Leipsic,  1827-301;  and  Jeep 
(Leipsic,  1K59  and  1862).  In  Engelmann's  Bibliothcca  Scrip- 
torum  CtaMicorum,  ii.,  under  Justin  and  Trogus,  will  be  found 
a  large  number  of  references  to  scattered  modern  articles. 


1  In  the  Trogon  of  Cuba,  Prirmnlrhiti,  thev  are  mrwt  curionxly 
•cooped  out.  a*  it  were,  at  the  extremity,  and  the  lateral  pointed 
fnd<  diverge  in  a  way  almost  unique  among  bird*. 
*.Or  two  aperies  if  H.  madoH  be  more  than  a  local  form  of  //. 


Perhaps  the  most  important  is  that  of  A.  v.  Outechmid  on 
the  sources  of  the  hintory  of  Trogus.  in  the  second  supple- 
mentary vol.  of  the  Jahrbb.f.  dot.  I'htloL  (Leipsic,  1857). 

TROITSK,  a  district  town  of  Russia,  in  the  govern- 
ment of  Orenburg,  situated  in  a  fertile  steppe  392 
miles  to  the  northeast  of  Orenburg,  on  the  Siberian 
highway,  is  one  of  those  towns  which  have  grown  rap- 
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idly  of  late  in  the  southeast  of  Russia.  The  Troitskiy 
fort,  erected  in  1743,  became  a  centre  for  the  exchange 
trade  with  the  Kirghiz  steppe  and  Turkestan,  and  in 
that  trade  Troitsk  is  now  second  only  to  Orenburg. 
Cotton,  .-.ilk .  and  especially  horses  and  cattle  are  im- 
ported, while  leather,  cotton,  and  woollen  and  metal 
wares  are  exported.  An  active  trade  in  corn  for  the 
Ural  gold-mines  is  carried  on.  The  population  in  1884 
was  13.000. 

TROLLOPE,  Anthony  (1815-1882),  English  nov- 
elist, was  born  in  Keppel  Street,  Russell  Square, 
London,  according  to  most  authorities,  on  24th  April, 
1815  ;  in  his  own  Autobiography  he  merely  gives  the 
vear.  His  father,  a  barrister,  who  had  been  fellow  of 
New  College,  Oxford,  brought  himself  and  his  family 
into  the  sorest  straits  by  unbusiness-like  habits,  by 
quarrelling  with  his  profession,  or  at  least  with  the 
attorneys,  and  by  injudicious  speculations,  especially 
in  farming.  Trollope's  mother,  Frances  Milton,  ac- 
cording to  her  son,  was  nearly  thirty  when  she  mar- 
ried in  1809.  By  her  husband's  wish  she  made  a 
strange  journey  to  America  in  1827,  for  the  purpose 
of  setting  upakindof  fancy  shop  in  Cincinnati,  which 
failed  utterly.  Her  visit,  however,  furnished  her  with 
the  means  of  writing  77i«  Domestic  Manner*  of  the 
Americans.  This  at  once  brought  her  in  a  consider- 
able sum,  and  thenceforward  she  continued  to  be  the 
mainstay  of  her  family.  Her  husband  being  obliged 
at  last  actually  to  fly  the  country  from  his  creditors, 
his  wife  maintained  him  by  her  pen,  at  Bruges,  till 
his  death  there  in  1835.  For  some  time  Mrs.  Trollope 
wrote  chiefly  travels ;  but  she  soon  became  known  as 
a  novelist,  and  was  very  industrious.  Her  novels,  the 
best  of  which  are  probably  The  Vicar  of  Wrexhill  and 
The  Witlow  Barnaby,  are  now  rarely  read,  and  indeed 
were  never  at  their  best  above  good  circulating  library 
level  :  they  are  written  with  cleverness  indeed,  and  a 
certain  amount  of  observation,  but  with  many  faults 
of  taste,  and  with  an  almost  total  want  of  artistic  com- 
pleteness and  form.  Her  late  beginning,  her  indus- 
trious career  (for  she  wrote  steadily  for  more  than 
thirty  years,  till  her  death  in  October,  1863,  at  Flor- 
ence), and  the  entire  absence  in  her  of  any  blue-stocking 
or  femme-savante  weakness  would  have  made  her  re- 
markable, even  if  she  had  not  transmitted,  as  she 
undoubtedly  did  transmit,  her  talent,  much  increased, 
to  her  children. 

Anthony  Trollope  was  the  third  son.  By  his  own 
account  few  English  men  of  letters  have  had  an  un- 
hapnier  childhood  and  youth.  He  puts  down  his  own 
misfortunes,  at  Harrow,  at  Winchester,  at  Harrow 
again,  and  elsewhere,  to  his  father's  pecuniary  circum- 
stances, which  made  his  own  appearance  dirty  and 
shabby,  and  subjected  him  to  various  humiliations.  I 
But  it  is  permissible  to  suspect  that  this  was  not  quite 
the  truth,  and  that  some  peculiarities  of  temper,  of 
which  in  after  life  he  had  many,  contributed  to  his 
unpopularity.  At  any  rate  he  seems  to  have  reached 
the  verge  of  manhood  as  ignorant  as  if  he  had  had  no 
education  at  all.  While  living  abroad  he  tried  usher- 
Bhip ;  but  at  the  age  of  nineteen  he  was  pitchforked 
by  favor  (for  he  could  not  pass  even  the  ridiculous  ex- 
amination then  usual)  into  the  post-office.  Even  then 
his  troubles  were  not  over.  He  got  into  debt ;  he  got 
into  ridiculous  entanglements  of  love  affairs,  which  he 
has  very  candidly  avowed  ;  he  was  in  constant  hot 
water  with  the  authorities;  and  he  seems  to  have  kept 
some  very  queer  company,  which  long  afterwards  stood 
him  in  stead  as  models  for  some  of  his  novel  pictures. 
At  last  in  August,  1841,  he  obtained  the  appointment 
of  clerk  to  one  of  the  post-office  surveyors  in  a  remote 
part  of  Ireland,  with  a  very  small  nominal  salary.  This 
salary,  however,  was  practically  quadrupled  by  allow- 
ances; living  was  cheap;  and  the  life  suited  Trollope  ex- 
actly, being  not  office  work,  which  he  always  hated,  but 
a  kind  of  travelling  inspectorship.  And  here  he  not' 
only  hejran  that  habit  of  hunting  which  (after  a  man-  \ 
ner  hardly  possible  in  the  stricter  conditions  of  official  I 


work  nowadays)  he  kept  up  for  many  years  even  in 
England,  but  within  three  years  of  his  appointment 
engaged  himself  to  Miss  Rose  Heseltiue,  whom  he  had 
met  in  Ireland  but  who  was  of  English  birth.  They 
were  married  in  June,  1844.  His  headquarters  had 
previously  been  at  Banagber  ;  he  was  now  transferred 
to  Clonmel. 

Trollope  had  always  dreamt  of  novel-writing,  and 
his  Irish  experiences  seemed  to  supply  him  with 
promising  subjects.  With  some  assistance  from  his 
mother  he  got  his  first  two  books,  The  Macdermot*  of 
Ballychran  and  The  Kelly*  and  the  0' Kelly*,  pub- 
lished, the  one  in  1847,  the  other  the  next  year.  Bat 
neither  was  in  the  leaBt  a  success,  though  the  second 
perhaps  deserved  to  be  ;  and  a  third,  La  Vendic,  which 
followed  in  1850,  besides  being  a  much  worse  book 
than  either,  was  an  equal  failure.  Trollope  made 
various  other  literary  attempts,  but  for  a  time  ill  for- 
tune attended  all  of  them.  Meanwhile  he  was  set  oo 
a  new  kind  of  post-office  work,  which  suited  him  even 
better  than  his  former  employment — a  sort  of  roving 
commission  to  inspect  rural  post  deliveries  and  devise 
their  extension,  first  in  Ireland,  then  throughout  th« 
west  of  England  and  South  Wales.  That  he  did  good 
work  is  undeniable ;  but  his  curious  conception  of 
official  duty  (on  his  discharge  of  which  he  prided  him- 
self immensely)  is  exhibited  by  his  confessions  that  he 
"got  his  hunting  out  of  it,  '  and  that  he  felt  "the 
necessity  of  travelling  miles  enough  [he  was  paid  by 
mileage]  to  keep  his  horses."  It  was  during  thu 
work  that  he  struck  the  vein  which  gave  him  fortune 
and  fame — which  might  perhaps  have  given  him  more 
fame  and  not  much  less  fortune  if  he  had  not  worked 
it  so  hard — by  conceiving  The  Warden.  This  wag 
published  in  1855.  It  brought  him  little  immediate 
profit,  nor  was  even  Barchester  Tower*,  which  followed, 
very  profitable,  though  it  contains  his  freshest,  his 
most  original,  and,  with  the  exception  of  The  ljast 
Chronicle  of  Burtet,  his  best  work.  The  two  made  him 
a  reputation,  however,  and  in  1858  he  was  able  for  the 
first  time  to  sell  a  novel,  The  Three  Clerk*,  for  a  sub 
stantial  sum,  £250  [$1215].  A  journey  on  post-office 
business  to  the  West  Indies  gave  him  material  for  a 
book  of  travel.  The  West  Indie*  and  the  Spanish  Mai*, 
which  he  frankly  and  quite  truly  acknowledges  to  be 
much  better  than  some  subsequent  work  of  his  in  tba 
same  kind.  From  this  time  his  production  (mainly  of 
novels)  was  incessant,  and  the  sums  which  he  received 
were  very  large,  amounting  in  one  case  to  as  much  as 
£3525  [$17,131.50]  for  a  single  book,  and  to  nearly 
£70.000  [$340,200]  in  the  twenty  years  between  1859 
and  1879.  All  these  Darticulars  arc  given  with  great 
minuteness  by  himself,  and  are  characteristic.  The 
full  high  tide  of  his  fortunes  began  when  the  Cornhill 
Magazine  was  established  in  the  autumn  of  1859.  He 
was  asked  at  short  notice  to  write  a  novel,  and  wrote 
Framley  Parsonage,  which  was  extremely  popular; 
two  novels  immediately  preceding  it.  The  Bertram* 
and  Castle  Richmond,  had  been  much  les 


A*  It  will  be  possible  to  notice  few  of  hiu  subsequent 
works  in  detail,  the  list  of  them,  a  sufficiently  asUtnithing 
one,  may  be  Riven  here:  Tale*  of  All  Countries  I 3  gfri«. 
1861-1870) ;  Orley  Farm,  Korih  America  (18ffc»> ;  Rackad  Ray 
(1863) ;  The  Small  House  at  Allintrton.  Can  You  Forgive  Her* 
(18041 ;  Mis*  Mackenzie  <1865) ;  The  Claverings,  S'ina  Balttkn. 
The  lAst  Chronicle  of  Barset  (1867);  Linda  Tressel  <18»>; 
Phineas  Finn,  He  Knew  He  Was  Right  (1869) ;  Brown.  Jnes, 
and  Robinson,  The  Vicar  of  Bullhamplon,  An  Editor's  Tils*. 
Crsar  (1870) ;  .Sir  Harry  llotspur  of  Humblrthwaite.  Ralpk  Ike 
Heir  (1871) ;  The  Golden  Lion  ofGranpere  (1872) ;  The  Eaitaet 
Diamonds,  Australia  and  ffem  Zealand  fl873);  Phiuta*  Re- 
dux. Harry  Heatheote  of  GangoU,  Lady  Anna  (1874 1;  1** 
Way  We  Life  Now  (1875);  The.  Prime  Minister  (1876i;  IV 
American  Senator  (1877) :  U  He  Popenjoy  t  South  Africa  f  1878) ; 
John  Caldigate,  An  Evt  for  an  Eye,  Cousin  Henry,  Thackeray 
(18791  ;  The  Duke's  Children,  Cicero  (1880);  Ayala'*  Jsf* 
Dr.  Wortle' a  School  (1881);  /Van  Frohmann,  Ijord  Pxdmerden, 
The  Fired  Period.  Kept  in  the  Dark,  Marion  Fay  ilS*2l; 
Mr.  Scarborough's  Family,  The  Und  leaguers  (1883);  and  i« 
Old  Man's  Jam  (1884). 
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How  this  enormous  total  was  achieved  in  spite  of 
official  work  (of  which,  lightly  as  he  took  it,  he  did  a 
good  deal,  and  which  he  did  not  give  up  for  many 
years),  of  hunting  three  times  a  week  in  the  season, 
of  whist-playing,  of  not  a  little  going  into  general 
society,  he  has  explained  with  his  usual  curious 
minuteness.  He  reduced  novel-writing  to  the  condi- 
tions of  regular  mechanical  work — so  much  so  that 
Utterly  he  turned  out  so  many  words  in  a  quarter  of 
an  hour,  and  wrote  at  this  rate  so  many  hours  a  day. 
He  divided  every  book  beforehand  into  so  many  days' 
work  and  checked  off  the  tallies  as  he  wrote. 

A  life  thus  spent  could  not  be  very  eventful,  and 
its  events  may  be  summed  up  rapidly.  In  1858  he 
went  to  Egypt  also  on  post-omee  business,  and  at  the 
end  of  1859  lie  got  himself  transferred  from  Ireland  to 
the  eastern  district  of  England.  Here  he  took  a 
house  at  Waltham.  He  took  an  active  part  in  the 
establishment  of  The  Fortnightly  Revieto  in  1865;  he 
was  editor  of  St.  F\tuV»  for  some  time  after  1867 ;  and 
at  the  end  of  that  year  he  resigned  his  position  in  the 
post-office.  He  stood  for  Beverley  and  was  defeated ; 
he  received  from  his  old  department  special  missions 
to  America  and  elsewhere  (he  had  already  gone  to 
America  in  the  midst  of  the  Civil  War).  He  went  to 
Australia  in  1871,  and  before  going  broke  up  his 
household  at  Waltham.  When  he  returned  he  es- 
tablished himself  in  London,  and  lived  there  till  1880, 
when  he  removed  to  Harting  on  the  confines  of  Sussex 
ami  Hampshire.  He  had  visited  South  Africa  in 
1 877  and  travelled  elsewhere.  On  3d  November,  1882, 
he  was  seized  with  paralysis,  and  died  on  6th  Decern  - 


Of  Trollope'a  personal  character  it  is  not  necessary  to  say 
mock.  Strange  aa  hia  conception  of  official  duty  may  seem, 
it  was  evidently  quite  honest  and  sincere,  and,  though  he 
is  said  to  have  been  aa  an  official  popular  neither  with  su- 
periors nor  inferiors,  he  no  doubt  did  much  good  work.  I 
rrivstely  he  was  much  liked  and  much  disliked,— a  great 
deal  of  real  kindness  being  accompanied  by  a  blustering 
and  overbearing  manner,  and  an  egotism,  not  perhaps  more  | 
deep  than  other  men's,  but  more  vociferous.  His  literary 
work  needs  more  notice.  Nothing  of  it  but  the  novels  is  | 
remarkable  for  merit.  His  Crtar  and  the  Cicero  are  curious 
examples  of  a  man's  undertaking  work  for  which  he  was 
not  in  the  least  fitted.  T hackrray  exhibits  (though  Trol- 
I'jpe  appears  to  have  both  admired  Thackeray  as  an  artist 
and  liked  him  as  a  man  I  grave  faults  of  taste  and  judgment 
and  a  complete  lack  of  real  criticism.  The  books  of  travel 
are  not  good,  and  of  a  kind  not  good.  .Vina  Balatka  and 
iimia  TrttteL,  published  anonymously  and  aa  experiments 
in  the  romantic  style,  have  been  better  thought  of  by  the 
author  and  by  some  competent  judges  thau  by  the  public 
or  the  publishers.  Brown,  Jones,  ami  Robinson  was  still 
more  disliked,  and  is  certainly  very  had  as  a  whole,  but 
has  touches  of  curious  originality  in  parts.  The  rest  of 
the  novels  have  been  judged  very  differently  by  different 
persons.  There  is  no  doubt  that  their  enormous  volume 
prejudiced  readers  against  them  even  long  before  the 
author  let  the  public  into  the  secret  of  their  manufacture, 
which  has  made  the  prejudice  deeper.  There  is  also  no 
•loubt  that  Trollope  seldom  or  never  creates  a  character  of 
the  first  merit  (Mr.  Crawley  in  the  /.<.•»'  Chronicle  of  Bar$et 
is  the  one  possible  exception),  and  that  not  one  of  his  books 
can  be  called  a  work  of  genius.  At  the  same  time  no  one 
probably  has  produced  anything  like  such  a  volume  of  any- 
thing like  such  merit.  He  claims  for  himself  that  his 
fharactera  are  always  more  or  less  alive,  and  they  are. 
After  his  first  failures  he  never  produced  anything  that 
was  not  a  faithful  and  sometimes  a  very  amusing  transcript 
of  the  sayings  and  doinga  of  possible  men  and  women.  His 
characters  are  never  marionettes,  much  less  sticks.  Ho 
has  some  irritating  mannerisms,  notably  a  trick  of  repe- 
tition of  the  same  form  of  words.  He  is  sometimes  abso- 
lutely vulgar,— that  is  to  say,  be  does  not  deal  with  low 
life,  bnt  shows,  though  always  robust  and  pure  in  morality, 
a  certain  coarseness  of  taste.  He  is  constantly  rather 
trivial,  and  perhaps  nowhere  out  of  the  Baraet  aeries 
'which,  however,  ia  of  itself  no  inconsiderable  work)  has 
he  produced  books  that  will  live.  The  very  faithfulness 
of  his  representation  of  a  certain  phase  of  thought,  of  culti- 
vation, of  society,  uninformed  as  it  is  by  any  higher  spirit, 
in  the  long  run  damaged,  as  it  had  first  helped,  the  popu 
larity  of  his  work.    But,  allowing  for  all  this,  it 


still  be  said  that  he  held  up  his  mrrror  steadily  to 
nature,  and  that  the  mirror  itself  was  fashioned  with  no 
inconsiderable  art  (o.  sa.) 

TROMBONE,  a  musical  instrument  of  braes.  It 
has  a  cupped  mouthpiece,  and  is  formed  of  two  prin- 
cipal parts — the  bell,  the  bore  of  which  gradually 
widens,  and  the  elide,  which  is  composed  of  two  cylin- 
drical tubes  parallel  to  each  other,  upon  which  two 
other  tubes,  communicating  at  their  lower  extremities 
by  a  pipe  curved  in  a  half-circle,  glide  without  loss  of 
air.  The  mouthpiece  is  adapted  to  one  of  the  upper 
ends  of  the  slide  und  the  bell  to  the  other  end.  When 
the  slide,  which  is  moved  by  the  right  band,  is  closed, 
the  instrument  is  at  its  highest  pitch;  the  note  is 
lowered  in  proportion  as  the  column  of  air  is  length- 
ened by  drawing  out  the  slide. 

Formerly  the  trombone  was  known  as  thesacA-Auf; 
its  modern  designation — great  trumpet — comes  from 
the  Italian.  The  Germans  call  it  pomune.  It  is  diffi- 
cult to  say  where  or  at  what  epoch  the  instrument  was 
invented.  In  a  manuscript  of  the  9th  century,  pre- 
served at  Boulogne,  there  is  a  drawing  of  an  instru- 
ment which  Wars  a  great  resemblance  to  a  trombone 
deprived  of  its  bell.  Virdung1  says  little  about  the 
trombone,  but  he  gives  an  engraved  representation  of 
it,  under  the  name  of  btuaun,  which  snows  that  early 
in  the  16th  century  it  was  almost  the  same  as  that 
employed  in  our  day.  Bv  that  time  the  trombone 
had  come  into  vogue  in  England :  the  band  of  mu- 
sicians in  the  service  of  Henry  VIII.  included  ten 
saekbut  players,  and  under  Elizabeth,  in  1587,  there 
were  six.  English  instrumentalists  then  enjoyed  a 
certain  reputation  and  were  sought  for  by  foreign 
courts  ;  thus  in  1604  Charles  III.  of  Lorraine  sought 
to  recruit  his  sackbut  players  from  English  bands. 
Praetorius*  classes  the  trombones  in  a  complete  fam- 
ily, the  relative  tonalities  of  which  were  thus  com- 
posed: 1  alt-poKiun,  4  gemeine  rechte  poaaunen,  2 
guart-posaunen,  1  octav-potaun, — 8  in  all.  The  alt- 
posaun  was  in  D.  With  the  slide  closed  it  gave  the 
first  of  the  accompanying  harmonics : 

m  f-  g  The  gemeine  rechte  po- 
-*p—EE£rz±=:  sauncn,  or  ordinary  trom- 

 bones,  were  in  A.  With- 

the  slide  they  gave  the  subjoined  sounds  : 
^  ftj   g  The   quart-posaun  was 

g^T^=^— p-lg^Ef— 1         made  either  in  E,  1 


out 


fourth  below  the  gemeine 
rechte  posaun,  or  in  D,  the  lower  fifth.  In  the  latter 
case  it  was  exactly  an  octave  below  the  alt-posaun. 
The  octav-posaun  was  in  A.  It  was  constructed  in 
two  different  fashions  :  either  it  had  a  length  double 
that  of  the  ordinary  trombone,  or  the  slide  was  short-' 
]  encd,  the  length  of  the  column  of  air  being  still  main- 
tained by  the  adaptat  ion  of  a  crook.  The  first  system, 
which  was  invented  by  Hans  Schreiber  four  years 
before  the  work  of  Pnetorius  appeared,  gave  the 
instrumentalist  a  slide  by  which  he  could  procure  in 
the  lower  octave  all  the  sounds  of  the  ordinary  trom- 
bone. The  second  system,  which  Praetorius  had  known 
|  for  years,  was  distinguished  from  the  first,  not  only 
by  modifications  affecting  the  form,  but  also  by  a 
larger  l>ore.  Merscnne*  calls  the  trombone  tromprtto 
I  harmnnupie,  but  he  does  not  appear  to  have  made' 
himself  acquainted  with  its  construction,  for  we  can 
scarcely  find  an  allusion  in  the  confused  text  of  his 
work  to  the  tonality  of  the  trombone  then  in  vogue. 
He  established  this  fact,  however,  that  it  was  cus- 
tomary in  France  to  lower  the  instrument  a  fourth 
below  the  pitch  of  the  ordinary  trombone  by  means  of 
a  Until,  a  kind  of  crook  with  a  double  turn  that  was 
fitted  between  the  bell  and  the  slide,  "in  order,"  he 
\  said,  "to  make  the  bass  to  hautboii  concerts." 

The  compass  of  the  trombone  is  not  limited  to  the  mere 
harmonica  obtained  by  leaving  the  instrument  at  its  shortest 

1511. 
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length— that  la,  with  the  slide  close  up ;  it  in  fact  comprises 
■oven  positions,  which  are  obtaiuea  by  shifting  the  slide 
as  many  lengths  and  in  such  a  way  that  each  of  these 


the 

length  which  has  preceded.  This  system,  so  simple  and 
rational,  might  have  been  expected  always  to  serve  for  the 
basis  of  the  technique  of  the  instrument;  bat  from  the  mid- 
dle of  the  18th  century  the  art  of  playing  the  trombone  be- 
e  the  object  of  purely  empiric  teaching.  Only  four  posi- 
were  made  use  of.'  By  the  first— that  is,  with  the  slide 
d  up— there  was  obtained  from  the  ordinary  trombone, 
called  the  tenor  trombone,  the  first  scries  of  the  subjoin- 
ed harmonica  (the  name-  _  <sv  4k 


nume- 
rals indicating  the  order): 
the  fundamental  or  first  (g-  ^ 

note  being  difficult  to  ob-   * 

the 


the 
third 
~~~  position 
-produced 


In  thus  lowering  by  semitones, 
-j—  the  sounds  furnished  by  the 
*  four  positions  gave  the  tenor 
trombone  a  diatonic  scale  from 
This  scale  was  formed  with  notes  that 
could  be  perfectly  just,  but  the  result 
would  have  been  lees  satisfactory  to 
the  ear  if  the  player  had  strictly  ob- 
served the  rules  laid  down  by  the 
teaching  of  that  period  for  the  production  of  the  chromatic 
intervals.  Thus  to  pass  from  a  note  furnished  by  one  of 
the  four  positious  to  another  a  semitone  lower  it  was 
necessary  to  lengthen  the  slide  by  two  fingers;  if  the  semi- 
tone higher  was  required  the  slide  had  to  be  shortened  to 
the  satuv  extent.'  A  consideration  of  the  laws  affecting 
lengths  of  pipes  will  show  the  viciousneas  of  that  rule. 

Of  all  wind  instruments  the  trombone  has  perhaps  been 
least  modified  in  form  ;  changes  have  occasionally  been 
attempted,  but  for  the  most  part  with  only  trifling  success. 
The  innovation  which  has  had  the  most  vogue  dates  from 
the  end  of  the  18th  century;  it  consisted  in  bending  the 
tube  of  the  bell  in  a  half  circle  above  the  bead  of  the  ex- 
ecutant, which  produced  a  very  bizarre  effect.  It  also  gave 
rise  to  very  serious  inconveniences;  by  destroying  the 
regularity  of  the  proportions  of  the  bell  it  prejudicially 
affected  the  quality  of  tone  and  intonation  of  the  instru- 
For  a  long  time  the  curved  bell  with  its  serpent's 
was  maintained  in  military  music,  and  it  is  only 
twenty  years  ago  that  it  was  completely  given  up. 
By  giving  a  half  turn  more  to  the  bell  tube  ita  opening  was 
directed  to  the  back  of  the  executant  ;  but  this  form,  in 
fashion  for  a  little  while  about  1830,  was  not  long  adhered 
to,  and  the  trombone  reamumed  ita  primitive  form,  which 
is  still  maintained.  As  appears  from  a  patent  deposited  by 
Stolsel  and  Blumel  at  Berlin  on  12th  April,  1818,  the  appli- 
cation of  ventila  or  pistons  was  then  made  for  the  first 
time.*  The  ventils,  at  first  two  in  number,  effected  a  de- 
cided lengthening  of  the  instrument.  The  first  augmented 
the  length  of  the  tube  by  a  tone,  lowering  by  aa  much  the 
natural  harmonica.  The  second  produced  a  similar  effect 
for  a  semitone,  and  the  simultaneous  employment  of  the 
two  pistons  resulted  in  the  depression  of  a  tone  and  a  half. 
The  principle,  therefore,  of  the  employment  of  ventils  or 
pistons  is  the  same  as  that  which  governs  the  use  of  slides. 
For  instance,  a  trombone  is  provided  with  three 
and  without  their  help  it  pro- 
duces the  first  of  the  following 
sets  of  harmonics  (the  numbers 
indicating  the  order).  Then  by 
pressing  down  the  second  pis- 
ton we  obtain  a  lengthening 
of  the  column  of  air  that  lowers 
the  instrument  by  a  semitone  zs~ 
and  makes  it  produce  the  <g5  j 
second  set  of  harmonics  here 
shown;  with  the  aid  of  the 
first  piston  we  relengthen  the     flTj  fc_  ^ 

column,  so  as  to  get  a  whole  Zgj_ — .  ^-  . 
tone   lower,    producing  the  -p    1  ■  ■ 

third  set  of  sounds;  the  third 


half,  as  in  (4) ;  by  the  simultaneous  employment  of  the 

second  and  third  piston*  we 
m  £   arrive  at  two  tones,  as  in 
£=±±  the  combination  of  ihe 


(4) 


f   t  the 


(l) 

W=r!r 


(2) 


piston,  in  the  same  way,  lowers  the 


and  a 


>  Orr  rich  ieUMt  itif>.rmirnutr  Murlev,  Augsburg,  1703,  by  Johann 
Jacob  Loiter. 

»  It  nL-cd  hardly  be  remarked  that  the  higher  semitone  cannot 
be  produced  In  the  first  position. 
•  This  was  mentioned  In  the  Lelpslc  AUf/rmeine  muriknliiwhe 
i  In  181!>,  the  merit  of  the  InvenUon  being  assigned  to  Heln- 
.ln 


half,  as  shown  in  (6); 
uniting  the  three  [ 
era  the  trombone  three  tones 
and  a  half,  as  shown  in  (7). 

Notwithstanding  the  ia- 
creased  facility  obtained  by 
the  use  of  pistons,  they  are 
very  far  from  having  gained 
the  suffrages  of  all  players: 
m  S  many  prefer  the  slide,  believ- 
~ —  ~?  !  — 1 —  '"K  t'1**  'l  gives  a  facility  of 

1     '  emission  that  they  cannot  ob- 

tain with  a  piston  trombone. 
For  this  illustration  of  the  use  of  pistons,  we  have  takrn  s 
tenor  trombone  in  Bfc:  the  flat  tonalities  having  been  pre- 
ferred for  military  music  since  the  commencement  of  the 
19th  century,  the  piub  of  each  variety  of  trombones  bat 
been  raised  a  semitone.  At  present  six  trombones  are  more 
or  less  in  use,  viz.,  the  alto  trombone  in  F,  the  alto  in  Efe. 
'formerly  in  D),  the  tenor  in  Bb  (formerly  in  A),  the  ba» 
in  Q,  the  bass  in  F  (formerly  In  E),  the  bass  in  U>  (formerly 
in  D).  This  transposition  has  no  reference  to  the  number 
of  vibrations  that  may  be  officially  or  tacitly  adopted  as  the 
standard  pitch  of  any  country  or  locality.  A  trombone  m 
octave  lower  than  the  tenor  has  recently  been  reintroduced 
into  the  orchestra,  principally  by  Wagner.  The  dinYrrat 
varieties  just  cited  are  constructed  with  pistons  or  slides, 
as  the  case  may  be.  (v.  *.) 

TROMP,  the  name  of  two  famous  Dutch  admirals 
I.  Martin  Harpertzoon  Tromp  (1597-1653)  wis 
bom  at  Brielle,  South  Holland,  in  1597.  At  the  age 
of  eight  he  made  a  voyage  to  the  East  Indies  in  a 
merchantman,  but  was  made  prisoner  and  spent  several 
years  ou  board  an  English  cruiser.  On  making  his 
escape  to  Holland  he  entered  the  navy  in  1624,  and  in 
1637  was  made  lieutenant  admiral.'  In  February,  163V. 
he  surprised,  off  the  Flemish  coast  near  GrmveUnea,  a 
large  Spanish  fleet,  which  he  completely  destroyed, 
ana  in  the  following  September  he  defeated  the  com- 
bined fleets  of  Spain  and  Portugal  off  the  English 
coast — achievements  which  placed  him  in  the  first 
rank  of  Dutch  naval  commanders.  On  the  outbreak 
of  war  with  Kngland  Tromp  appeared  in  the  Downs 
in  command  of  a  large  fleet  and  anchored  off  Dover 
On  the  approach  of  Blake  he  weighed  anchor  and 
stood  over  towards  France,  but  suddenly  altered  hi* 
course  and  bore  down  on  the  English  fleet,  which  ws* 
much  inferior  to  his  in  numbers.  In  the  engagement 
which  followed  (1 9th  May,  1652)  he  had  rather  the 
worst  of  it  and  drew  off  with  the  loss  of  two  ships. 
In  November  he  again  appeared  in  command  of  eighty 
ships  of  war,  and  a  convoy  of  300  merchantmen,  which 
he  had  undertaken  to  guard  past  the  English  coast 
Blake  resolved  to  attack  him,  and,  the  two  fleets 
coming  to  close  quarters  near  Dungeness  on  the  30th 
November,  the  English,  after  severe  losses,  drew  off 
in  the  darkness  and  anchored  off  Dover,  retiring  next 
day  to  the  Downs,  while  Tromp  anchored  off  Boulogne 
till  the  Dutch  merchantmen  had  all  passed  beyond 
danger.  The  statement  that  he  sailed  up  the  Channel 
with  a  broom  at  his  masthead  in  token  of  his  ability 
to  sweep  the  seas  is  probably  mythical.  In  the  fol- 
lowing February  (1653),  while  in  charge  of  a  large 
convoy  of  merchantmen,  he  maintained  a  running 
fight  with  the  combined  English  fleets  under  Blake, 
Penn,  and  Monk  off  Portland  to  the  sands  of  Calais, 
and,  though  baffling  to  some  extent  the  purposes  of 
the  English,  had  the  worst  of  the  encounter,  losing 
nine  ships  of  war  and  thirty  or  forty  merchantmen. 
On  3d  June  he  fought  an  indecisive  battle  with  the 
English  fleet  under  Dean  in  the  Channel,  but  the 
arrival  of  reinforcements  under  Blake  on  the  follow- 
ing day  enabled  the  English  to  turn  the  scale  against 
him  and  he  retired  to  the  Texel  with  the  loss  of  seren- 
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teen  ships.  Greatly  discouraged  by  the  results  of  the 
battle,  the  Dutch  sent  commissioners  to  Cromwell  to 
treat  for  peace,  but  the  proposal  was  so  coldly  received 
that  war  was  immediately  renewed,  Tromp  again  ap- 
pearing in  the  Channel  towards  the  end  of  July,  1653. 
In  the  notly-oontcsted  conflict  which  followed  with  the 
English  under  Monk  on  the  29th  Tromp  was  shot  by 
a  musket  bullet  through  the  heart.  He  was  buried 
with  great  pomp  at  Delft,  where  there  is  a  monument 
to  his  memory  in  the  old  church. 

11.  Cornelius  Troup  (1629-1691),  the  second  son 
of  the  preceding,  was  born  at  Rotterdam  on  9th  Sep- 
tember, 1629.  At  the  age  of  nineteen  he  commanded 
a  small  squadron  charged  to  pursue  the  Algerian 
pirates.  In  1652  and  1653  he  served  in  Van  Galen's 
fleet  in  the  Mediterranean,  and  after  the  action  with 
the  English  fleet  off  Leghorn,  13th  March,  1653,  in 
which  Van  Galen  was  killed,  Tromp  was  promoted  to 
be  rear-admiral.  On  13th  July,  1665,  his  squadron 
was  by  a  hard  stroke  of  ill  fortune  defeated  by  the 
English  under  the  duke  of  York.  In  the  following 
year  Tromp  served  under  De  Ruyter,  and  on  account 
of  De  Ruyter's  complaints  of  his  negligence  in  the 
action  of  5th  August  he  was  deprived  of  his  command, 
lie  was,  however,  reinstated  in  1673  by  the  stadtholder 
William,  afterwards  king  of  England,  and  in  the 
actions  of  7th  and  14th  June,  against  the  allied  fleets 
of  England  and  France,  manifested  a  skill  and  bravery 
which  completely  justified  his  reappointment.  In  1675 
he  visited  England,  when  Charles  II.  created  him  a 
baron.  In  the  following  year  he  was  named  lieutenant- 
admiral  of  the  United  Provinces.  He  died  at  Am- 
sterdam, 29th  May,  1691,  shortly  after  he  had  been 
appointed  to  the  command  of  a  fleet  against  France. 
Like  his  father  he  was  buried  at  Delft. 
See  H.  de  Jager,  Het  Qetlaekt  Tromp,  1883. 

TROMSO,  a  town  of  Norway,  capital  of  the  amt  of 
the  same  name  and  an  episcopal  see,  stands  on  the 
eastern  shore  of  a  low  fertile  islet  of  the  same  name 
between  Hvaloe  and  the  mainland,  in  69°  38'  N.  lat 
and  18°  55'  E.  long.  It  consists  principally  of  one  wide 
street  of  wooden  houses ;  the  chief  public  buildings 
are  the  town-hall,  the  national  church,  the  Roman 
Catholic  church,  and  the  museum,  which  contains  a 
good  zoological  collection .  The  town  has  a  high  school 
and  a  normal  seminary.  The  main  specialty  of  the 
place  is  bears'  skins  and  other  kinds  of  fur.  The 
herring  fishery  of  Tromsd  is  very  productive,  and  the 
activity  of  the  town  is  further  increased  by  the  circum- 
stance that  it  is  the  port  of  call  for  ships  making  for 
the  seal  fishing  and  walrus  hunting  on  Spitsbergen 
and  Nova  Zembla.  Tromsd  was  founded  in  1 794.  The 
population,  which  in  1816  did  not  exceed  300,  was 
M09  in  1882. 

TRONDHJEM.   See  Throndhjkm. 

TROPIC-BIRD,  so  called  of  sailors  from  early 
times,1  because,  as  Dam  pier  (  Voyage*,  i.  p.  53)  among 
many  others  testifies,  it  is  "  never  seen  far  without 
either  Tropick,"  and  hence,  indulging  a  pretty  fancy, 
Linnaaus  bestowed  on  it  the  generic  term,  continued  by 
modern  writera,  of  Phaethon,  in  allusion  to  its  attempt 
to  follow  the  path  of  the  sun.*  There  are  certainly 
three  well-marked  species  of  this  genus,  but  their 
respective  geographical  ranges  have  not  yet  been 
definitely  laid  down.  AH  of  them  can  be  easily  known 
by  thoir  totipalmate  condition,  in  which  the  tour  toes 

1  Moro  recently  sailor*  have  taken  to  call  it  "  Boatswain-bird " 
—a  name  probably  belonging  to  a  very  different  kind  (c/.  Skit  a). 

'  Occasionally,  perhaps  through  violent  storms.  Tropic-bird* 
wander  very  far  from  their  proper  haunu.  In  1700  Leigh,  In  hi* 
.V.  //.  l/mtnahirt  (I.  pp.  164.  1%.  Bird*,  pi.  I..  Fig.  3),  described  and 
figured  a  ••  Tropick  Bird  "  found  dead  In  that  county.  Another 
*Mid  by  Mr.  I .<■•■-  (Zoolotittt.  ser.  2,  p.  2668)  to  have  been  found 
■cad  at  Cradle v  near  Malvern— apparently  before  I8f*  (J.  H. 
'.urney,  jun..  op.  nt.,  p.  •1766)— which,  like  the  last,  would  *eem 
|W.  H.  lleaton.  op.tii..  p.  fiOS6)  to  have  been  of  the  species  known 
a*  P.  aethtnw.  Naumann  wa*  told  (Rhm,  I.  p.  &)  of  Its  supposed 
occurrence  at  Heligoland,  and  Co).  I/eggc  (H.  Oyfon,  p.  1174) 
mo nt Ion*  one  taken  In  India  170  miles  from  the  sea.  The  ea«e 
died  by  MM.  Itegland  and  Gerbe  {Ornith.  Europtmnr,  II.  p.  363) 
seems  to  be  that  of  an  Albatross. 
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of  each  foot  are  united  by  a  web,  and  by  the  great 
length  of  the  two  middle  tail  quills,  which  project  be- 
yond the  rest,  so  as  to  have  gained  for  the  birds  the 
names  of  "Rabijunco,"  "  Paille-en-queue,"  and  "  Pijl- 
staart"  among  mariners  of  different  nations.  These 
birds  fly  to  a  great  distance  from  land  and  seem  to  be 
attracted  by  snips,  frequently  hovering  round  or  even 
settling  on  the  mastvhead. 


The  Yellow-billed  Tropic-bird,  P,  jlavirottrit  or  eandidtu, 
appears  to  have  habitually  the  most  northerly,  an  well, 
perhaps,  as  the  widest  range,  visiting  Bermuda  yearly  to 
breed  there,  but  also  occurring  numerously  in  the  southern 
Atlantic,  the  Indian,  and  a  great  part  of  the  Pacific  Ocean. 
In  some  islands  of  all  these  three  it  breeds,  sometimes  on 
trees,  which  the  other  species  are  not  known  to  do.  How- 
ever, like  the  rest  of  its  congeners,  it  lays  hot  a  single  egg, 
and  this  is  of  a  pinkish  white,  mottled,  spotted,  and  smeared 
with  brownish  purple,  often  so  closely  as  to  conceal  the 
ground  color.  This  Is  the  smallest  of  the  group,  and  hardly 
exceeds  in  size  a  large  Pigeon  ;  but  the  spread  of  its  wings 
and  its  long  tail  make  it  appear  more  bulky  than  it  really 
is.  Except  some  black  markings  on  the  face  (common  to 
all  the  species  known),  a  large  black  patch  partly  covering 
the  scapulars  and  wing-coverts,  and  the  black  shafts  of  its 
elongated  rect  rices,  its  ground  color  Is  white,  glossy  as  satin, 
and  often  tinged  with  roseate.  Its  yellow  bill  readily  dis- 
tinguishes it  from  its  larger  congener  P.  atthertui,  but  that 
has  nearly  all  the  upper  surface  of  the  body  and  wings 
closely  barred  with  black,  while  the  shafts  of  its  elongated 
restrict*  are  white.  This  species  has  a  range  almost  equally 
wide  as  the  last ;  but  it  does  not  seem  to  occur  in  the  western 
part  of  the  Indian  Ocean.  The  third  and  largest  species, 
the  Bed-tailed  Tropic-bird,  P.  rubritauda  or  phcmicnruM,  not 
only  has  a  red  bill,  but  the  elongated  and  very  attenuated 
rectrices  are  of  a  bright  crimson  red,  and  when  adult  the 
whole  body  shows  a  deep  roseate  tinge.  The  young  are 
beautifully  barred  above  with  black  arrow-headed  mark- 
ings. This  species  has  not  been  known  to  occur  In  the 
Atlantic,  bnt  is  perhaps  the  most  numerous  in  the  Indian 
and  Pacific  Oceans,  in  which  last  great  value  used  to  be 
to  its  tail-feathers  to  be  worked  into  ornaments.1 


That  the  Tropic-birds  form  a  distinct  family,  IViae- 
thontidce.of  the  Steganopode*  (the  Dysporomorpha 
of  Prof.  Huxley),  was  originally  maintained  by  Brandt, 
and  is  now  generally  admitted,  yet  it  cannot  be  denied 
that  they  differ  a  good  deal  from  the  other  members  of 
the  group*;  indeed  Prof.  Mivart  in  the  Zoological 
Trttnjtactionx  (x.  p.  364)  will  hardly  allow  Fregaia  and 
Phiietkon  to  be  steganopodous  at  all  ;  and  one  curious 
difference  is  shown  by  the  eggs  of  the  latter,  which  are 
in  appearance  so  wholly  unlike  those  of  the  rest  The 
osteology  of  two  species  has  been  well  described  and 
illustrated  by  Prof.  Alph.  Milne-Edwards  in  M.  Gran- 
didier's  fine  Oiteaux  de  MadLig<ucar  (pp.  701-704,  pis. 
279-281  a).  (A.  N.) 

TROPPAU  (Slavonic  Opava),  the  chief  town  of 
Austrian  Silesia,  is  a  busy  commercial  place  on  the 
right  bank  of  the  Oppa,  close  to  the  Prussian  border. 
A  well-built  town  with  extensive  suburbs,  it  has  two 
market-places  and  contains  six  churches,  an  old  town- 
house  recently  restored  in  the  Gothic  style,  and  nu- 
merous educational,  benevolent,  and  commercial  insti- 
tutions. The  site  of  the  former  fortifications  is  laid 
out  in  pleasant  promenades.  Troppau  manufactures 
large  quantities  of  cloth,  especially  for  the  army  ;  and 
its  industrial  establishments  include  a  large  sugar- 
refinery  and  manufactories  of  machines  and  stoves. 
In  1880  the  population  was  20,562.  German  is  spoken 
in  the  town  proper,  but  a  dialect  of  Polish  prevails  in 
the  suburbs. 

Troppau  was  founded  in  the  13th  century ;  but  almost  its 
only  claim  to  historical  mention  is  the  fact  that  in  1820  the 
monarchs  of  Austria,  Russia,  and  Prussia  met  here  to  de- 
liberate on  the  tendencies  of  the  Neapolitan  revolution. 
This  congress  of  Troppau,  however,  left  nearly  the  whole 
matter  to  be  considered  and  decided  at  Lai  bach.  The  former 
principality  of  Troppau  is  now  divided  between  Austria  and 
Prussia,  the  latter  holding  the  lion's  share. 

1  A  fourth  ipecles,  P.  indietu,  has  been  described  from  the  Gulf 
of  Oman,  but  doubt  I*  expressed  as  to  Its  validity  itf.  Leggc,  ut 
tupra,  pp.  1173.  1174). 
*  Sulidir  (Oanskt).  Prleeanitht  (I'ruCANt,  IHiAidse  (SnaKR-BIRP). 


(C'ohmorant),  and 
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TROTZ  EN  I  >ORFF-TRO  WBRIPG  K. 


TROTZENDORFF,  or  Trocedorfiub,  Valentin 
Friedland  (1490-1556),  called  Trotzendorff  from  his 
birthplace,  near  Gorlitz,  in  Prussian  Silesia,  was  born 
on  14th  February,  1490,  of  parents  so  poor  that  they 
could  not  keep  him  at  school.  The  boy  taught  him- 
self to  read  and  write  while  hording  cattle  ;  lie  made 
paper  from  birch  bark,  and  ink  from  soot.  When 
difficulties  were  overcome  and  he  was  gent  for  educa- 
tion to  Gorlitz,  his  mother's  last  wurds  were  "  stick  to 
the  school,  dear  sou."  The  words  determined  his 
career  :  he  refused  all  ecclesiastical  promotion,  and 
lived  and  died  a  schoolmaster.  He  became  a  distin- 
guished student,  learned  Ciceronian  Latin  from  Peter 
Mosellanus  and  Greek  from  Richard  Croke,  and  after 
graduation  was  appointed  assistant  master  in  the  school 
at  Gorlitz.  There  he  also  taught  the  rector  and  other 
teachers.  When  Luther  began  his  attack  on  indul- 
gences, Trotzendorff  resigned  bis  position  and  went  to 
study  under  Luther  and  Melanchthon,  supporting  him- 
self by  private  tuition.  Thence  he  was  called  to  be  a 
master  in  the  school  at  Goldberg  in  Silesia,  and  in  1524 
became  rector.  There  he  remained  three  years,  when 
he  was  sent  to  Liegnitx.  He  returned  to  Goldberg  in 
1531  and  began  that  career  which  has  made  him  the 
typical  German  schoolmaster  of  the  Reformation 
period.  His  system  of  education  and  discipline 
speedily  attracted  attention.  He  made  his  best  older 
scholars  the  teachers  of  the  younger  classes,  and  in- 
sisted that  the  way  to  learn  was  to  teach.  He  organ- 
ized the  school  in  such  a  way  that  the  whole  ordinary 
discipline  was  in  the  hands  of  the  boys  themselves. 
Every  month  a  "consul,"  twelve  "senators,"  and 
two  "censors  "  were  chosen  from  the  pupils,  and  over 
all  Trotzendorff  ruled  as  "dictator  perpetuus,"  One 
hour  a  day  was  spent  in  going  over  the  lessons  of  the 
previous  day.  The  lessons  were  repeatedly  recalled  by 
examinations,  which  were  conducted  on  the  plan  of 
academical  disputations.  Every  week  each  pupil  had 
to  write  two  "excrcitia  styli,'  one  in  prose  and  the 
other  in  verse,  and  Trotzendorff  took  pains  to  see  that 
the  subject  of  each  exercise  was  something  interesting. 
The  fame  of  the  Goldberg  school  extended  over  all 
Protestant  Germany,  and  a  large  number  of  the  more 
famous  men  of  the  following  generation  were  taught 
by  Trotzendorff.    He  died  on  20th  April,  1556. 

See  Herrmann,  Merkvtiirdig*  IjebeHtgttthiehU  einei  6rr- 
uhmlej  Schnlmnm.  V.  P.  Trotzentlerft,  \TZJ ;  Frosch,  V.  F. 
Trottendorff,  Rektor  su  Goldberg,  1818 ;  Pineger,  V,  F.  Trot- 
zetulorff  (with  the  Goldberg  portrait,  and  a  complete  list 
of  hi*  writings),  1825;  Kochler,  V.  F.  Trotteudorff,  tin 
bioyraphiacher  Vertnch,  1£4£.  These  biographies  appear  to 
take  all  their  facts  from  a  funeral  or  memorial  oration  de- 
livered by  Balthasar  Khan  in  the  university  of  Wittenberg 
on  15th_August,  ISftt,  and  published  in  an  edition  of  Trot- 
1885, 


TROUBADOURS.  See  Provencal  Literature. 
vol.  xix.  p.  899,  and  France,  vol.  ix.  p.  569. 

TROUGHTON,  Edward  (1753-1835),  instrument 
maker,  was  born  in  t  he  parish  of  Corney  in  Cumber- 
land, in  October,  1753.  He  joined  his  elder  brother 
John  in  carrying  on  the  business  of  mathematical 
instrument  makers  in  Fleet  Street,  London,  and  con- 
tinued it  alone  after  his  brother's  death,  until  be  in 
1826  took  W.  Simms  as  a  partner.  Ho  died  in  London 
on  12th  June,  1835. 

Troughton  was  very  successful  in  improving  the  me- 
chanical part  of  most  nautical,  geodetic,  and  astronomical 
instruments.  He  was  completely  color-hlind,  which  pre- 
vented him  from  attempting  experiments  in  optics.  The 
first  modern  transit  circle  (see  KoemeiO  was  constructed 
by  him  in  1906  for  Omombridge  :  but  Troughton  was  dis- 
satisfied with  this  form  of  instrument,  which  a  few  vears 
afterwards  was  hronght  to  great  perfection  by  Reichkn- 
BACH  and  Rkpsoi.d  iqq.r.),*\\A  designed  the  mural  circle  in 
its  place.  The  first  instrument  of  this  kind  was  erected  at 
Greeuwich  in  1S12.  and  ten  or  twelve  others  were  subse- 
quently constructed  for  other  observatories  ;  but  thev  were 
ultimately  superseded  by  Troughton's  earlier  design,  the 
transit  circle,  by  which  the  two  co-ordlnatea  of  ai 


can  be  determined  simultaneously.  He  also  made  transit 
instruments,  equatorial*,  etc ;  bat  his  failure  to  contract 
an  equatorial  mounting  of  large  dimensions,  and  thtronne- 
quent  lawsuit  with  Sir  James  South,  embittered  the  last 
years  of  his  life. 

TROUT.  See  Salmonid*  ;  also  Anoling,  vol.  ii. 
p.  38. 

TROUVILLE,  a  fashionable  seaside  town  of  France, 
chef-lieu  of  the  department  of  Calvados,  and  a  port  of 
tho  English  Channel,  is  situated  at  the  mouth  of  ihe 
river  Touques,  on  the  right  bank,  136  miles  west- 
northwest  of  Paris  and  34  northeast  of  Caen  by  rail 
The  climate  is  mild,  and  the  neighborhood  well  wooded ; 
there  are  villas  in  all  Htyles  of  architecture,  a  casino, 
and  vast  stretches  of  sand  where  the  visitors  (I5,0t)u  in 
1881 )  bathe  and  walk.  With  Havre,  which  lies  on  the 
other  side  of  the  estuary  of  the  Seine,  8  or  10  miles 
off,  there  is  continual  steamer  communication.  In 
1 886  the  population  was  5750  (commune  6300).  Deau- 
ville,  on  the  left  bank  of  the  Tonques,  opposite  Troo- 
villc,  is  remarkable  for  its  casino,  terrace,  and  fins 
mansions,  but,  except  during  the  race-week  in  August, 
is  comparatively  deserted.  In  1886  its  population  was 
2100  (commune  2220).  In  1866  a  dock,  985  foot  in 
length  by  262  in  breadth,  with  24  feet  of  depth  at 
hign  water,  was  constructed  between  Trouville  and 
Deauville ;  in  1882  292  vessels  (54,391  tons)  entered 
and  283  (53.510  tons)  cleared. 

TROVER,  or  trover  and  conversion,  the  name  of  a 
form  of  action  in  English  law  no  longer  in  use,  corre- 
sponding to  the  modern  action  of  conversion.  It  was 
brought  for  damages  for  the  detention  of  a  chattel, 
and  differed  from  detinue  in  that  the  latter  wag  brought 
for  the  return  of  the  chattel  itself.  The  name  trover 
is  due  to  the  action  having  been  based  on  the  fictitious 
averment  in  the  plaintiffs  declaration  that  he  had 
lost  the  goods  and  that  the  defendant  had  found  them. 
The  necessity  for  this  fictitious  averment  was  taken 
away  by  the  Common  Law  Procedure  Act,  1852.  An 
action  of  trover  lay  (as  an  action  of  conversion  still  lies' 
in  every  case  where  the  defendant  was  in  possession  of 
a  chattel  of  the  plaintiff  and  refused  to  deliver  it  upon 
request,  such  refusal  being  prima  t'acir  evidence  of 
conversion.  The  damages  recoverable  are  usually  the 
value  of  the  chattel  converted.  In  an  action  for 
detention  of  a  chattel  (the  representative  of  the  old 
action  of  detinue),  the  plaintiff  may  have  judgment 
and  execution  by  writ  of  delivery  for  the  chattel  itself 
or  for  its  value  at  his  option.  An  action  for  conver- 
sion or  detention  must  be  brought  within  six  years. 
The  corresponding  action  in  Scotch  law  is  the  action  of 
spuilzie.  it  must  be  brought  within  three  years  in 
order  to  entitle  the  pursuer  to  violent  profits,  other- 
wise it  prescribes  in  forty  years. 

TROWBRIDGE,  an  ancient  town  of  Wilts,  Eng- 
land, is  situated  on  the  river  Mere  or  Bis*,  a  feeder  of 
the  Avon,  and  on  a  branch  of  the  Great  Western  Rail- 
way, 33  miles  northwest  of  Salisbury  and  97}  west  of 
London.  The  parish  church  of  St.  James  is  an  ancient 
stone  structure  in  the  Gothic  style,  with  a  west  square 
tower,  surmounted  by  aspire  159  feet  in  height,  ai»da 
baptistery  (1885).  The  site  of  the  ancient  castle  wm 
at  the  mound  called  Court  h  ill.  but  all  traces  of  it  hare 
long  disappeared,  it  having  been  demolished  before  tb» 
reign  of  Henry  VIII.  Among  the  charitable  institu- 
tions are  the  Edward  and  Yerbury  almshouses  (169S), 
the  old  men's  almshouses,  and  the  cottage  hospital 
(1886).  There  are  a  market  house  and  a  town  hall 
Public  gardens  4  acres  in  extent  were  opened  in  ism. 


A  water  company  (incorporated  in  1873)  supplies  the 
town  with  water  from  the  chalk  hills  in  the  neighbor 
hood  of  Biss.  The  principal  industry  is  the  manu- 
facture of  kerseymere  and  of  broad  and  other  woollen 
cloths,  established  as  early  as  the  reign  of  Henry  VIIL 
The  town  is  governed  by  a  local  board  of  health  of 
twenty-one  members.  The  population  of  the  urban 
sanitary  district  (area  2080  acres)  in  1871  was  11,508, 
and  in  1881  it  was  11,040, 
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The  town  was  defended  in  behalf  of  Matilda  against ! 
Stephen  by  Humphrey  de  Bohan.    By  Leland  it  is  called  1 
Tbroughbridce  or  Thoroughbridge.   Anciently  it  was  a 
royal  manor  fanning  part  of  the  duchy  of  Lancaster,  hav-  I 
tag  been  grauted  by  the  crown  to  John  of  Gaunt.   After-  ( 
wards  it  reverted  to  the  crown  and  was  given  by  Henry 
VIII.  in  the  28th  year  of  bis  reign  to  Sir  Edward  Seymour. 
It  again  lapsed  to  the  crown  under  Elizabeth,  and  in  the  i 
34th  year  of  her  reign  was  assigned  to  E«l  ward,  earl  of  Hert-  ] 
fonl.   By  marriage  it  passed  to  the  Rutland  family,  who, 
however,  eventually  sold  it.    It  formerly  gave  the  title  of 
baron  to  the  Seymour  family.    The  poet  Crab  be  was  rector 
of  the  parish  from  1814  to  1832. 

TROY.   See  Troad. 

TROY,  a  city  of  the  United  States,  county  seat  of 
Rensselaer  county,  New  York,  is  situated  in  42°  44' 
N.  lot  and  73°  41'  W.  long.,  upon  the  east  bank  of 
the  Hudson  river,  at  the  neadof  tide  water.  It  is 
nearly  north  of  New  York  City  (151  wiles)  and  some- 
what north  of  west  from  Boston  (191  miles).  The 
city,  which  has  a  length  of  about  4  miles,  with  an 
average  breadth  of  1  mile,  is  built  mainly  upon  a  level 
terrace  slightly  elevated  above  the  river,  but  of  late 
years  the  residence  portion  has  extended  up  the  hills 
(rising,  to  400  feet)  which  limit  this  plain  on  the  east. 
It  is  in  the  main  regularly  laid  out,  and  is  traversed 
by  street  railways.  Troy  is  situated  at  what  is  practi- 
cally the  terminus  of  the  Erie  Canal,  connecting  the 
Hudson  river  (here  navigable  for  vessels  of  8  to  10 
feet  draught)  with  Lake  Erie,  and  of  the  Champlain 
Canal.  It  has  three  railroads,  by  which  it  is  con- 
nected with  New  York  on  the  south,  Buffalo  on  the 
west,  and  also  with  the  east  and  north.  The  principal 
industries,  which  in  1N80  gave  employment  to  22,434 
persons,  are  metal-working,  especially  in  iron  and 
j*teel,  and  the  making  of  stoves  and  linen  goods.  The 
value  of  the  products  was  $26,497,163.  The  city  is 
the  seat  of  the  Rensselaer  Polytechnic  Institute,  which 
was  for  many  years  the  leading  engineering  school  of 
the  United  States,  and  still  maintains  a  high  reputa- 
tion. The  population,  which  in  1810  was  only  3895, 
had  in  1830  risen  to  11,556,  and  by  1880  to  56,747 
(27,154  males  and  29,593  females,  the  excess  of  the 
latter  being  explained  by  the  large  number  of  women 
employed  as  factory  operatives).  The  proportion  of 
foreign  born  (16,938)  was  large. 

The  city  was  founded  in  1787  by  the  Dutch,  under  the 
name  of  Vanderheyden,  and  two  years  later  the  present 
name  was  adopted.  In  1794  it  was  incorporated  as  a  vil- 
lage, and  ill  1816  it  received  a  city  charter.  The  opening 
of  the  Erie  and  the  Champlain  Canals  in  1832-5  insured  its 
prosperity  and  rapid  growth. 

TROY,  Jean  Francois  de  (1679-1752),  a  French 
painter  highly  endowed  by  nature,  was  born  at  Paris 
in  1679.  He  received  his  first  lessons  from  his  father, 
himself  a  skilful  portrait-painter,  who  afterwards  sent 
his  son  to  Italy.  There  his  amusements  occupied  him 
fully  as  much  as  his  studies  ;  but  his  ability  was  such 
that  on  his  return  he  was  at  once  made  an  official  of 
the  Academy  and  obtained  a  large  number  of  orders 
for  the  decoration  of  public  and  private  buildings, 
executing  at  the  same  time  a  quantity  of  easel  pict- 
ures of  very  unequal  merit.  Amongst  the  most 
considerable  of  his  works  are  thirty-six  compositions 
painted  for  the  hotel  of  De  Live  (1729),  and  a  series  of 
the  story  of  Esther,  designed  for  the  Gobelins  whilst 
De  Trey  was  director  of  the  school  of  France  at  Rome 
(1738-51), — a  post  which  he  resigned  in  a  fit  of  irrita- 
tion at  court  neglect.  He  did  not  expect  to  be  taken 
at  his  word,  but  found  himself  forced  to  return  to 
France,  and  was  making  ready  to  leave  when  he  died 
suddenly  (24th  January,  1752)  of  an  attack  on  the 
lungs. 

His  desire  to  make  a  figure  in  the  world  led  him  to  neg- 
lect his  more  serious  duties  and  injured  his  professional 
reputation.  The  life-size  painting  (Louvre)  of  the  First 
Chapter  of  the  Order  of  the  Holy  Ohost  held  by  Henry  IV., 
in  the  chnrch  of  the  Grands  Augustins,  is  one  of  his  most 
,  and  his  dramatic  composition,  the 


Plague  at  Marseilles,  is  widely  known  through  the  excel- 
lent engraving  of  Thomaasin.  The  Cochins,  father  and 
son,  Feasard,  Ualimard,  Bauvarlet,  Herisset,  and  the  painters 
Boucher  and  Parrocel  have  engraved  and  etched  the  works 
of  De  Troy. 

TROY.  West.   See  West  Troy. 

TRO  YES,  a  town  of  France,  formerly  the  capital  of 
Champagne,  and  now  chef-lieu  of  the  department  of 
Aube,  and  an  episcopal  see,  is  104  miles  southeast  of 
Paris  by  the  railway  to  Belfort.  at  the  junction  of  the 
line  from  Orleans  to  Chalons.  Several  arms  of  the 
Seine  and  also  the  Hautc-Seine  Canal  run  through 
the  town.  The  cathedral  of  St.  Peter  and  St.  Paul, 
the  building  of  which  lasted  from  1206  till  the  16th 
century,  still  wants  the  south  tower.  The  choir,  the 
end  chapels,  and  the  sacristy  were  restored  in  1849- 
1866.  The  16th  century  facade,  with  mutilated  bas- 
reliefs  and  statues,  is  surmounted  by  the  tower  of  St. 
Peter  (230  feet).  The  choir,  one  of  the  most  beautiful 
in  France,  belongs  to  the  13th  century,  au  does  also 
its  remarkable  glass.  The  treasury  contains  gospels 
of  the  1 1th  and  12th  centuries,  precious  stones  brought 
from  the  East  at  the  time  of  the  crusades,  and  ancient 
and  beautiful  lace.  The  unfinished  church  of  St. 
Urban,  begun  in  1262  at  the  expense  of  Urban  IV., 
is  a  charming  specimen  of  the  best  period  of  Gothic 
architecture,  the  side  portals  being  remarkably  light 
and  delicate.  The  church  of  St.  Madeleine,  built  at 
the  beginning  of  the  12th  century,  enlarged  in  the 
16th,  and  recently  restored,  contains  a  rich  rood-screen 
bv  Jean  de  Gualde  (1508).  In  1420  the  treaty  of 
Troyes  was  signed  in  the  church  of  St.  John,  where 
Henry  V.  of  England  and  Catherine  of  France  were 
subsequently  married.  The  church  of  St.  Remy,  with 
a  Romanesque  tower,  the  churches  of  St.  Nizier  and 
St.  Nicholas,  both  of  the  16th  century,  and  that  of 
St  Pantaleon,  of  the  16th  and  17th,  should  also  be 
noticed.  There  are  some  curious  fireplaces  in  the 
town  hall  (17th  century),  and  the  municipal  archives 
contain  the  correspondence  of  the  dukes  of  Lorraine 
and  Guise.  The  old  abbey  of  St.  Loup  is  occupied 
by  the  library  (80,000  volumes  and  2720  manuscripts) 
and  a  museum  containing  numerous  collections , 
that  relating  to  natural  history  is  rich  in  ornithology 
and  entomology,  and  has  many  aerolites.  Must  of  the 
old  houses  of  Troyes  are  of  wood,  but  some  of  stone 
of  the  16th  century  are  remarkable  for  their  beautif  ul 
and  original  architecture.  The  chief  industry  of 
Troyes  and  the  surrounding  district  is  the  manufac- 
ture of  cotton  and  woollen  hosiery,  which  is  woven 
almost  entirely  by  hand,  and  is  exported  to  America 
and  Switzerland.  One-fourth  of  the  population  live 
by  subsidiary  industries.  There  are  14  cotton  mills 
with  10,000  spindles,  bleaching,  dressing,  and  dye- 
works,  workshops  for  making  looms,  needle  factories, 
iron  and  copper  foundries,  8  flour  mills,  and  nursery 
and  market  gardens.  A  trade  is  carried  on  in  pork 
and  cheese.  A  few  miles  from  the  town  stands  the 
curious  church  of  St.  Andrew  (16th  century),  with  a 
remarkable  portal.  The  population  in  1886  was  46,- 
972  (46,067  in  1881). 

At  the  beginning  of  the  Roman  period  Troyes  iAwnuto- 
bona)  was  the  principal  settlement  of  the  Tricassi.  It  was 
christianised  in  the  3d  century,  and  its  bishop  St.  Loup 
(426-479)  founded  renowned  schools,  and  averted  the  fury 
of  Attila.  In  484 Troyes  passed  into  the  hands  of  Clovis, 
and  belonged  sometimes  to  Neustria,  sometimes  to  Austra- 
sia,  till  all  Gaul  was  united  under  Charles  Martel.  In  878 
Pope  John  VIII.  presided  at  a  council  in  Troyea.  The 
town  was  fired  and  sacked  by  the  Saracens  in  720.  and  by 
the  Normans  in  889  and  906.  In  1229  Theobold  IV..  be- 
sieged in  his  capital,  was  delivered  by  king  Louis  IX.,  and 
in  1230  he  granted  the  inhabitants  a  municipal  charter. 
From  this  timo  the  fairs  of  Troyes  became  celebrated. 


During  the  captivity  of  King  John  in  England,  Troyes 
resisted  nil  attacks,  and  after  Agincourt  took  the  part  of 
the  Burgundiana.  In  1417  tho  rale  of  Queen  Isabeau  of 
Bavaria  was  established  in  Troyes,  where  in  1418  the  par- 
lement  of  Paris  met;  and  on  21st  May,  1120.  Henry  V.  of 
England,  Charles  VI.  of  France,  Isabeau.  and  Philip  of  Bur- 
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gundy  signed  the  famous  treaty  of  Troyes.  On  9tb  July, 
1429,  the  town  capitulated  to  Joan  of  Arc  In  the  18th 
'"■••II tury  Protestantism  made  rapid  progress,  but  in  1502  the 
Huguenots  were  forced  to  retire  to  Bar-aur-Seine  ;  after  the 
mawuurr  of  St.  Bartholomew  in  Paris,  the  Calvinists  in  the 
prisons  of  Troves  met  the  same  fate.  In  1577  the  inhabi- 
tants joined  the  League,  and  only  opened  their  gates  to 
Henry  IV.  in  1594.  In  1787  the  parlement  of  Paris  again 
mot  here.  In  1814  both  the  allied  and  the  imperial  armies 
occupied  Troyes;  and  In  1870  the  town  was  occupied  by 
the  Germans. 

TROYES.  CHRE8TEEN  DE.     See  CHRE8T1EN  DE 

Troyes,  and  Romance,  vol.  xx.  p.  655. 

TRUCE  OF  GOD.  The  orderly  administration  of 
justice  and  the  universal  peace,  which  the  Roman 
empire  established  from  the  Euphrates  to  the  Atlan- 
tic, did  not  long  survive  the  inroads  of  the  Teutonic 
tribes  who  in  western  Europe  divided  the  inheritance 
of  the  Latin  world.  All  the  early  Teutonic  codes, 
being  based,  however  remotely,  on  the  right  of  private 
war  and  private  vengeance,  might  discourage,  but 
were  powerless  to  abolish,  the  instinct  which  impels 
the  members  of  half-civilized  communities  to  avenge 
their  own  wrongs.  Hence  the  pax  Romano  died  with 
the  empire ;  nor  could  the  splendid  organisation  of 
Charlemagne  do  more  than  effect  a  very  partial  resus- 
citation of  it  Throughout  the  9th  and  10th  centuries, 
as  the  life-benefices  of  the  later  Carolingian  kings  be- 
came gradually  transformed  into  hereditary  fiefs,  the 
insecurity  of  life  and  property  grew  greater  ;  for  there 
was  no  central  power  to  curb  the  injustice  of  the  petty 
dukes  and  counts  who  warred  and  pillaged  at  their 
will.  At  this  moment,  when  western  Europe  threat- 
ened to  sink  back  into  the  chaos  from  which  it  had 
been  won  by  Rome,  the  church  came  forward  to  arrest 
the  process  of  its  dissolution.  Speaking  at  first  in  her 
own  interest  and  in  that  of  the  poor,  whose  great  pro- 
tector she  claimed  to  be,  she  decreed  a  special  peace 
for  the  unarmed  clerk  and  the  industrious  husband- 
man. The  council  of  Charrouz  in  Poitou  led  the  way 
in  989.  With  the  opening  of  the  next  century  the 
movement  spread  over  Aquitaine  and  the  rest  of 
France.  Everywhere  the  bishops  set  themselves  to 
exact  from  the  whole  diocese,  nohle  and  simple  alike, 
a  novel  oath  to  abstain  from  violence  and  to  respect 
the  sanctity  of  churches.  William  V.  of  Aquitaine,  the 
most  powerful  lord  of  southern  France,  lent  his  influ- 
ence to  the  cause  at  the  councils  of  Limoges  (994)  and 
Poitiers  (999).  The  latter  council  prescribed  the 
methods  by  which  all  who  violated  their  solemn  en-  j 
gagement  should  be  punished.  The  times,  however, 
were  hardly  ripe  for  the  inauguration  of  an  era  of 
peace.  Gerard  of  Soissons,  perhaps,  was  not  the  only 
bishop  who  eyed  this  dream  of  universal  harmony 
askance,  as  tending  to  encroach  on  the  king's  preroga- 
tive (see  Bouquet,  x.  201 ) ;  and,  on  the  whole,  it  may  De 
said  that  the  Peace  of  God  "  was  at  best  but  a  some- 
what ineffectual  protection  to  churches,  priests,  and 
laborers.  If  there  was  any  hope  of  restraining  the 
mutual  feuds  of  the  barons  it  must  be  by  other  means. 
And  here  the  church  again,  recognizing  the  impossi- 
bility of  absolutely  stopping  all  feudal  warfare,  en- 
deavored to  limit  it  This  limitation  of  the  right  of 
perpetual  warfare,  reduced  to  writing,  sanctioned  by 
an  oath,  and  confirmed  by  the  decrees  of  councils,  as- 
sumed the  name  of  the  "Truce  of  God"  (treva  or 
treuga  Dei).  The  truce  of  God  seems  to  have  keen 
first  established  at  the  synod  of  Tuluges,  near  Perpig- 
nan  in  Roussillon.  on  16th  May,  1027.  In  accordance 
with  its  decrees  all  warfare  was  to  be  suspended  from 
noon  on  Saturday  till  prime  on  Monday ;  and  the 
peace  of  God  was  permanently  extended  to  all  monks, 
clerks,  bishops,  and  churches.  Like  the  pax  rcclexur, 
this  laudable  example  was  soon  followed  elsewhere. 
About  1041  it  extended  itself  over  Aquitaine  and  all 
France;  in  1042  the  council  of  Caen,  under  the 
sanction  of  Duke  William,  established  it  in  Nor- 
mandy— a  country  in  which,  according  to  a  contem- 
porary writer  (Rudolph  Glaber,  v.  1),  it  was  not 


at  first  accepted.  By  this  time  its  terms  had  been 
much  enlarged ;  and  we  may  perhaps  take  the  pro- 
visions of  a  second  synod  at  Tuluges  (1041)  aa  repre- 
senting its  normal  form.  According  to  this  synod 
the  treuga  Dei  was  to  last  from  the  Wednesday  even- 
ing to  the  Monday  morning  in  every  week,  from  the 
beginning  of  Advent  to  the  octave  of  the  Epiphany, 
from  the  beginning  of  Lent  till  the  octave  of  rente- 
cost,  for  the  leasts  of  the  Holy  Cross,  the  three  great 
feasts  of  the  Virgin,  and  those  of  the  twelve  apostles 
and  a  few  other  saints.  More  usually  the  interval  be- 
tween the  Epiphany  octave  and  Lent  and  that  from 
Easter  to  Rogations  were  left  subject  to  the  weekly 
truce  only.  Thus  from  being  a  mere  local  institution 
it  spread  rapidly  over  all  France,  and  seems  to  have 
crossed  into  Germany,  Italy,  Spain,  and  England.  It 
had  also  its  special  courts  and  methods  of  procedure. 
Excommunication  and  banishment  for  seven  or  thirty 
years  were  its  penalties.  Before  long  both  the  pax 
ecdatice  and  the  treuga  Dei  were  sanctioned  by  the 
holy  see.  Special  clauses  were  added  to  protect  pil- 
grims, women,  merchants,  monks,  and  clerks;  while 
the  cattle  and  agricultural  implements  of  the  peasant 
— his  ox,  horse,  plough,  and  even  his  olive  trees — were 
covered  by  the  aegis  of  the  church.  The  first  clause 
of  the  council  of  Clermont  (1095),  at  which  Urban 
II.  preached  the  first  crusade,  proclaimed  the  weekly 
truce  for  all  Christendom,  and  perhaps  enjoined  it  in  it* 
most  extended  form,  adding  also  a  clause  by  which  the 
oath  was  to  be  renewed  every  three  years  by  all  meu 
above  the  age  of  twelve,  whether  noble,  burgess,  vil- 
lain, or  serf.1  The  same  council  seems  to  have  accorded 
safety  to  all  who  took  refuge  at  a  wayside  cross  (cap 
29)  or  at  the  plough  {homines  ad  enrruau  fugiaUa). 
The  truce  of  God  was  most  powerful  in  the  12th  cen- 
tury, during  which  period  it  was  sanctioned  both  by 
local  and  papal  councils,  such  as  that  held  at  Rheims 
by  Calixtus  II.  in  1119,  and  the  lateran  councils  of 
11 39  and  1179.  With  the  13th  century  its  influence 
began  to  decline,  as  the  power  of  the  king  gradually 
led  to  the  substitution  of  the  king's  peace  for  that 
of  the  church. 

For  an  exhaustive  account  of  the 
Semichon's  book,  to  which  the  above 
debted. 


is  largely  in- 


TRUCK  SYSTEM.  See  Labor,  vol.  xiv.  p.  173, 
and  Wages. 

TRUFFLE,  the  name  of  several  different  species  of 
subterranean  fungi  which  are  used  as  food.  The 
species  sold  in  English  markets  is  Tuber  avtirum ;  the 
commonest  species  of  French  markets  is  T.  mdcuu>- 

Sorvm,  and  of  Italian  the  garlic-scented  T.  magnatvm. 
f  the  three,  the  English  species  is  the  least  excel- 
lent and  the  French  is  possibly  the  best  The  truffle 
used  for  Perigord  pie  ( p&te  define  gnu)  is  T.  mdano- 
tporum.  When,  however,  the  stock  of  T.  mdano 
$porum  happens  to  be  deficient,  some  manufacturers 
use  inferior  species  of  Tuber,  such  as  the  worthless  or 
dangerous  (fhaeromycet  meandriformi$.  Even  the 
rank  and  offensive  Scleroderma  vulgare  (one  of  the 
puff-ball  series  of  fungi)  is  sometimes  used  for  stu" 
turkeys,  sausages,  etc  Indeed,  good  truffles, 
then  only  T.  aativum,  are  seldom  seen  in  En, 
markets.  The  taste  of  T.  melanotporvm  can  be  de- 
tected in  Perigord  pie  of  good  quality.  True  and  false 
truffles  can  easily  be  distinguished  under  the  micro- 
scope. 

•  Tuber  .■'""'-'  " '.' .  the  English  truffle,  is  roundish  in  shape, 
covered  with  coarse  polygonal  warts,  black  in  color  outside 
and  brownish  and  veined  with  white  within;  its  average 
sice  is  about  that  of  a  small  apple.  It  grows  from  July  till 
autumn  or  winter,  and  prefers  beech,  oak,  and  birch  woods 
on  argillaceous  or  calcareous  soil,  and  has  sometimes  been 
observed  in  pine  woods.  It  grows  Kregariously,  often  in 
with  T.  bmmvle  and  (in  France  and  Italy)  f. 


which  c/. 
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letimes  appears  in 
with  these  two  Rpecies,  m  well  a*  with  T.  metentericun.  The 
odor  of  T.  mttirum  is  very  strong  and  penetrating ;  it  is 
generally  esteemed  powerfully  fragrant,  and  its  taste  is 
considered  agreeable.  Its  price  in  England  is  two  or  three 
•  hillings  [SO  to  75  cents]  a  pound.  The  common  French 
t raffle,  T.  melanotporutu,  is  a  winter  species.  The  tubers  are 
globose,  bright  brown  or  black  in  color,  and  rongh  with 
polygonal  warts;  the  mature  flesh  is  blackish  gray,  marbled 
within  with  white  veins.  It  is  gathered  in  autumn  and 
winter  in  beech  and  oak  woods,  and  is  frequently  seen  in 
Italian  markets,  where  it  is  sometimes  sold  for  12s.  6d. 
[93.04]  a  pound.  The  odor  of  T.  melanorporum  is  very 
pleasant,  especially  when  the  tubers  are  young,  then 
somewhat  resembling  that  of  the  strawberry  j  with 
age  the  smell  gets  very  potent,  but  is  never  considered 
really  unpleasant.  The  common  Italian  truffle,  T.magna- 
turn  is  pallid  ochreous  or  brownish  buff  iu  color,  smooth 
or  minutely  papillose,  irregularly  globose,  and  lobed ; 
the  interior  is  a  very  pale  brownish  liver  color  veined 
white.  It  grows  towards  the  end  of  autumn  in 
of  willows,  poplars,  aud  oaks,  on  clayey  soil, 
i  it  occurs  in  open  cultivated  fields.  The  odor  of 
fungus  is  very  potent,  and  is  like  strong  garlic, 
or  decaying  cheese.  T.  brumale  referred  to  above, 
in  Britain.    It  is  a  winter  truffle,  and  is  found 

roes  from   October  to 
It  is  black  in  color,  globose,  more  or  less  regular 
is  covered  with  sharp  polygonal  warts ;  the 


with  white 


r. 

being  somewhat 
truffle,"  is  extremely 


lean  is  blackish  gray  tarn 
is  very  strong  and  lasts  a 
r  esteemed  agreeable.  CI 
which  occurs  in  Britain,  is 
the  color  of  the  flesh  of  both 
similar.  Xeroderma  rulgare,  the  " 

common  on  the  surface  of  the  ground  in  woods,  and 
is  gathered  by  Italians  and  Frenchmen  in  Epping 
Forest  for  the  inferior  dining-rooms  of  London  where 
Continental  dishes  are  served.  It  is  a  worthless,  offen- 
sive!, and  possibly  dangerous  fungus.  A  true  summer 
truffle,  T.  meatnterieum,  found  in  oak  and  birch  woods  on 
calcareous  clay  soil,  is  frequently  eaten  on  the  Continent. 
It  is  esteemed  equal  to  T.  $niivum.    It  probably  grows  in 


duced  by 


bodies  which  serve  the 


ires  are 


seeds  in  flowering  plants;  in  true  truffles  the  spor 
borne  in  transparent  asci  or  sacs,  from  four  to  eight  spores 


Spores  of  the  chief  European  truffles.  Enlarged  500  diameters. 
1.  Tuber  trttirum  ;  2.  T.bnonoU;  8,  T.  meionotporvm :  4,  T.  rarjnt- 
tmrum :  5,  T.  twvpxatum ;  8,  ('htrromycet  Meandnjormit ;  7,  Sciero- 
iUtiiux  vulgare  ;  H.  Slelanogtuter  rariegatu*. 

Britain.  Another  edible  species,  T.  macrotporum,  also  grows 
in  Britain,  in  clayey  places  under  yonng  beeches  and  oaks, 
on  the  borders  of  streams  and  roads,  and  sometimes  in 
fields;  more  rarely  it  grows  in  plantations  of  willow  and 
poplar.  It  has  a  strong  scent  of  onions  or  garlic.  Ttrfesia 
mmu,  a  famous  truffle  of  Italy,  Algeria,  Sardinia,  etc., 
resembles  externally  a  potato.  It  grows  in  March,  April, 
and  May.  Home  persons  eat  it  in  a  raw  state,  sliced,  and 
dipped  in  oil  or  egg.  It  is  not  scented,  and  its  taste  is 
generally  considered  insipid  or  soapy.  Sometimes  an  ally 
of  the  puff-balls,  and  therefore  (like  Scleroderma)  not  a  true 
truffle,  Mrlanooatier  variegaiiu,  is  eaten  in  England  and 
France.  It  has  been  and  possibly  still  is,  occasionally  sold 
in  England  under  the  name  of  red  truffle."  It  is  a  small 
ochreous  brown  species  with  a  strong  aromatic  and  pleasant 
odor  of  bitter  almonds.  When  the  plant  is  eaten  raw  the 
taste  is  sweet  and  sngary,  but  when  cooked  it  is  hardly 
agreeable.  The  odor  belonging  to  many  truffles  is  so  potent 
that  their  places  of  growth  can  be  readily  detected  by  the 
odor  exhaled  from  the  ground.  Squirrels,  hogs,  and  other 
animals  commonly  dig  up  truffles  and  devour  them,  and 
pigs  and  dogs  have  long  been  trained  to  point  out  the 
places  where  they  grow.  Pigs  will  always  eat  truffles  and 
dogs  will  do  so  occasionally ;  it  is  therefore  usual  to  give 
the  trained  pig  or  dog  a  small  piece  of  cheese  or  some 


in  each  ascus.  The  asci  are  embedded  in  vast  numbers  in 
the  flesh  of  the  truffle.  In  false  truffles  the  spores  are  free 
and  are  borne  on  minute  spicules  or  supports.  The 


of  the  chief  European  truffles,  true  and  false,  enlarged 
five  hundred  diameters,  are  shown  in  the  accompanying 
illustration.  Many  references  to  truffles  occur  in  classical 
authors.  The  truffle  ElapKovxyce*  variegafut  was  till  quite 
recent  times  used,  under  the  name  of  Hart's  nut  or 
Lycoperdon  nut  on  account  of  its  supposed  aphrodisiac 

TRUMBULL,  the  surname  of  more  than  one  in- 
dividual of  note  in  the  literature,  art,  and  politics  of 
America. 

1.  Benjamin  Trumbull  was  horn  at  Hebron, 
Connecticut,  on  19th  December,  1735,  and  died  at 
North  Haven,  Connecticut,  on  2d  February,  1820.  He 
graduated  at  Yale  in  1759,  and  entered  the  ministry. 
His  literary  work  was  considerable,  the  most  important 
being  the  standard  History  of  Connecticut  to  1764. 

2.  John  Trumbull  was  born  at  Waterbury,  Con- 
necticut, on  24th  April,  1750,  and  died  at  Detroit, 
Michigan,  on  12th  May,  1831.  He  graduated  at  Yale 
in  1767,  and  became  a  lawyer  and  author  of  high 
reputation.  His  best  work  is  M' Finqal,  a  Hudibrastic 
poem,  intended  to  serve  the  Whig  aide  in  the  American 
Revolution. 

3.  John  Trumbull,  son  of  the  following,  was  born 
at  Lebanon,  Connecticut,  on  6th  June,  1756,  and  died 
at  New  York  city  on  1 0th  November,  1 843.  He  gradu- 
ated at  Harvard  in  1773,  studied  painting  with  Ben- 
jamin West  in  London,  and  left  at  his  death  a  number 
of  historical  works.  The  earlier  of  these  are  the  better ; 
the  later  and  larger  were  painted  for  the  capitol  at 
Washington. 

4.  Jonathan  Trumbull  was  born  at  Lebanon, 
Connecticut,  on  10th  June,  1710,  and  died  at  the  same 
place  on  17th  August,  1785.  He  graduated  at  Harvard 
in  1727,  and  became  a  lawyer  and  colonial  politician. 
His  place  in  American  history  was  gained  as  governor 
of  Connecticut  from  1769  until  1783,  through  the 
whole  period  of  the  American  Revolution.  He  was  a 
trusted  supporter  and  confidential  adviser  of  Wash- 
ington, who  was  accustomed  to  speak  of  him  as 
"brother  Jonathan,"  and  the  term  has  since  passed 
into  popular  use  as  equivalent  to  the  people  of  the 
United  States. 

5.  Jonathan  Trumbull,  son  of  the  preceding,  was 
born  at  Lebanon,  Connecticut,  on  26th  March,  1740, 
and  died  at  the  same  place  on  7th  August,  1809.  He 
graduated  at  Harvard  in  1759,  and  served  as  member 
of  congress,  1789-95  (being  speaker  of  the  house  of 
representatives  during  the  last  two  years  of  his  term), 
as  United  States  senator,  1795-96,  and  as  governor  of 
Connecticut,  1798-1809. 

TRUMPET,  a  musical  instrument,  consisting  of  a 
long,  narrow  brass  tube,  cylindrical  for  the  greater 
part  of  its  length :  the  fusiform  development  which 
terminates  in  the  bell  or  opening  of  the  lower  end 
only  begins  at  a  point  that  varies  from  a  third  to  a 
fourth  of  the  total  length  from  that  extremity.  The 
air  inside  is  set  in  vibration  by  the  lips  (which  act  as 
true  reeds^  applied  to  the  edges  of  a  basin-like  mouth- 
piece fitted  to  the  upper  part  of  the  instrument  The 
material  has  nothing  to  do  with  the  production  of  that 
brilliant  quality  of  tone  by  which  the  trumpet  is  so 
easily  distinguished  from  every  other  mouthpiece 
instrument:  the  difference  is  partly  due  to  the  distinct 
form  given  to  the  basin  of  the  mouthpiece,  but  prin- 
cipally to  the  proportions  of  the  column  of  air  deter- 
mined by  the  conical  or  cylindrical  form  of  its  envelope. 

The  possibility  of  producing  sonorous  disturbance 
of  a  mass  of  air  through  a  mouthpiece,  or  more  simply 
through  the  orifice  of  the  tube,  has  been  known  from 
a  very  early  period,— a  shell  bored  at  its  extremity,  or 
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TRUMPET. 


■  horn  with  the  point  removed,  being  without  doubt 
the  most  ancient  instrument  for  producing  sound. 
Nearly  all  the  nations  of  antiquity  had  mouthpiece 
instruments ;  but  the  greater  number  of  these,  though 
grouped  under  the  general  designation  of  trumpets, 
have  only  a  very  distant  relationship  to  the  modern 
instrument.  The  Romans  had  four  such  instruments, 
— tlie  tuba,  Luccina,  cornu,  and  Utuia.  The  tuba, 
represented  in  the  bas-reliefs  of  the  triumphal  arch 
of  Titus,  was  a  kind  of  straight  bronze  clarion,  with  a 
conical  column  of  air.  It  is  ordinarily  designated  the 
Roman  trumpet,  and  was  about  39  inches  long ;  its 
compass  should  not  go  beyond  the  first  six  proper  notes 
of  the  harmonic  scale.  The  Roman  tuba  and  the  Greek 
salpinx  are  supposed  to  be  one  and  the  same  instrument 
The  buocina  was  also  of  bronze,  with  a  tube  measuring 
fully  1 1  feet  in  length.  The  tube  is  only  slightly  conical, 
and  the  quality  of  tone  bears  a  striking  resemblance 
to  that  of  the  bass  trombone  in  O ;  the  proper  tones  for 


harmonics  were  those  subjoined.'  The  cornu  was  often 
made  of  a  bullock's  horn,  but  bronze  was  also  employed, 
as  in  a  specimen  in  the  British  Museum.  This  in- 
strument measured  4  feet  6  inches  in  length,  and  the 

scale  was  that  herewith   gp. 

shown.      The    Roman  SI  -  * 

.Li.. 


cornu  was  probably  like 
the  Greek  keras.  The 
three  preceding  instruments  were  used  in  giving  sig- 
nals to  the  infantry-  The  cavalry  calls  were  given 
with  the  lituus,  a  specimen  of  which  exists  in  the 
museum  of  the  Vatican,  found  in  1827  in  a  tomb  at 
Cervctcri  (Caere).  The  tube  is  cylindrical  for  tbe 
greater  part  of  its  length,  its  conical  development  | 
beginning  only  at  the  lower  end,  where  the  instrument 
begins  to  curve.  The  lituus  easily  produces  the  accom- 
panying proper  notes;  r 

its  quality  of  tone  is  aft-  '  i  J  -  g  |~  t 
like  that  of  a  trumpet  *J  -4~J=  '  = 
in  G.  In  Ireland  and  * 
Denmark  numerous  mouthpiece  instruments  in  bronze 
have  been  found,  sixteen  different  specimens  being 
preserved  in  the  museum  of  the  Royal  Irish  Academy 
at  Dublin,  and  six  (of  which  fac  similes  exist  in  South 
Kensington  Museum)  in  the  museum  at  Copenhagen. 
But  none  of  these  have  the  proportions  of  a  trumpet ; 
all,  by  the  conical  development  of  the  tube  as  well  as 
by  the  curved  form,  recall  their  first  model,  the  horn, 
successive  transformations  of  which  have  given  rise 
to  the  clarion  and  the  numerous  family  of  bugles. 

We  have  no  precise  information  as  to  the  form 
which  the  lituus,  the  ancestor  of  the  modern  trumpet, 
assumed  during  the  Middle  Ages.  A  miniature  in 
the  Bible*  presented  in  850  to  Charles  the  Bald  places 
the  lituus  in  the  hands  of  one  of  the  companions  of 
King  David,  but  we  are  not  warranted  in  concluding 
from  this  that  the  Etruscan  instrument  was  in  use  in 
the  9th  century.  The  earliest  representation  of  the 
trumpet  with  its  present  proportions  of  tube  and  form 
of  bell  seems  to  belong  to  the  15th  century.  Fra 
Angelioo  (d.  1455)  has  painted  angels  with  trumpets 
having  either  straight  or  zigzag  tubes,  the  shortest 
bein«  about  5  feet  long.  The  perfect  representation 
of  the  details,  the  exactness  oi  the  proportions,  the 
natural  pose  of  the  angel  players,  suggest  that  the 
artist  painted  the  instruments  from  real  models. 

The  credit  of  having  bent  the  tube  of  the  trumpet 
in  three  parallel  branches,  thus  creating  its  modern 
form,  has  usually  been  claimed  for  a  Frenchman  named 
Maurin  (1498-1515).     But  the  transformation  was 


really  made  in  Italy  about  the  middle  of  the  15th 
century,  as  is  proved  by  the  bas-reliefs  of  Luca  debt 
Robbia  intended  to  ornament  the  organ  chamber  of 
the  cathedral  of  Florence  (see  vol.  xx.  p.  605) ;  there 
a  trumpet  having  the  tube  bent  back  as  just  described 
is  very  distinctly  figured.  From  the  beginning  of  tbe 
16th  century  we  have  numerous  sources  of  informa- 
tion. Virdung*  cites  three  kinds  of  mouthpiece  in- 
struments— the /elttrumet.  the  dartta,  and  the  tkurnn 
horn ;  unfortunately  he  does  not  mention  their  dis- 
tinctive characters,  and  it  is  impossible  to  mak>'  them 
out  by  examination  of  his  engravings.  Probably  the 
felttrumet  and  the  clareta  closely  resembled  each 
other;  but  the  compass  of  the  former,  destined  for 
military  signals,  hardly  went  beyond  the  8th  proper 
tone,  while  tbe  latter,  reserved  for  high  parts,  wu 
like  the  clarino  (see  below).  The  thurner  horn  was 
probably  a  kind  of  clarino  or  clarion  used  by  watch- 
men on  the  towers.  The  tntmmel  and  the  jayrr 
trommel  are  the  only  two  mouthpiece  instruments  of 
the  trumpet  kind  cited  by  Praetorius.4  The  first  wu 
tuned  in  D  at  the  chamber  pitch  or  "  kammcrton." 
but  with  the  help  of  a  shank  it  could  be  put  io  C, 
the  equivalent  of  the  "  chorton"  D,  the  two  differing 
about  a  tone.  Sometimes  the  truromet  was  lowered 
to  B  and  even  Bh.  The  jagar  trommet,  or  "  trotnpeue 
de  chasse."  was  composed  of  a  tube  bent  several 
times  in  circles,  like  the  post  horn,  to  make  use  of  a 
comparison  employed  by  Pnetorius  himself.  His 
drawing  does  not  make  it  clear  whether  the  column 
of  air  was  like  that  of  the  trumpet ;  there  is  therefore 
some  doubt  as  to  the  true  character  of  tbe  instrument 
The  same  author  further  cites  a  wooden  trumpet  (htil- 
zern  trommet),  which  is  no  other  than  the  Swiss  alpen 
horn  or  Norwegian  luur.  MersenncV  information  is 
not  very  instructive ;  but  he  gives  a  description  of  the 
tourdine,  a  kind  of  mute  or  damper  introduced  into 
the  bell,  already  employed  in  his  time,  and  still  made 
use  of  to  weaken  the  sound.  The  shape  of  the 
trumpet,  as  seen  in  the  bas-reliefs  of  Luca  della  Rob- 
bia, was  retained  for  more  than  three  hundred  years : 
the  first  alterations  destined  to  revolutionise  tbe  whole 
technique  of  the  instrument  were  made  about  tbe 
middle  of  the  18th  century.  Notwithstanding  the 
imperfections  of  the  trumpet  during  this  long  period, 
the  performers  upon  it  acquired  an  astonishing  dex- 
terity. 

The  usual  scale  of  tbe  typical  trumpet,  that  in  D,  is 


rnctorlus  exceeds  the  limits  of  this  compass  in  the  higher 
range,  for  he  says  a  good  trumpeter  could  produce  the  sob- 
«    joiued  notes.     This  opinion  is 
Ig  £"b         tUl  j~    shared  by  Bach,  who,  in  a  tram- 

9    J     -   -  pet  solo  which  ends  the  cantata 

CP    "  Dcr  HimnicI  laoht,"  wrote  op 

•)  to  the  twentieth  of  theaesoanda. 

So  considerable  a  compass  could  not  be  reached  by  one 
instrumentalist  :  the  trumpet  part  had  therefore  to  be  di- 
vided, and  each  division  was  designated  by  a  special  name.' 
The  fundamental  or  Unit  proper  note  was  called  Jhtlerfni, 
the  secoud  pmMimme,  the  third  faulMimme,  the  fourth  ■f- 
UUtimme,  The  part  that  was  called  principal  went  from 
the  fifth  to  the  teuth  of  these  tones.  The  higher  region, 
which  had  received  the  name  of  "clarino,"  was  m»id 
divided  into  two  parte :  the  first  began  at  the  eighth  proper 
tone  and  mounted  up  towards  the  extreme  high  limit  af 
the  compass,  according  to  the  skill  of  the  executant;  tbe 
second,  beginning  at  the  sixth  proper  tone,  rarely  went  be- 
yond the  twelfth.  Each  of  these  parts  waa  confided  tea 
special  trumpeter,  who  executed  it  by  using  a  larger  or  s 
smaller  mouthpiece. 

Playing  the  clarino  differed  essentially  from  playiiij  the 
military  trumpet,  which  corresponds  in  compass  to  that 


'The  difficulty  of  producing  the  fundamental  or  first  proper  I 
aote  increases  with  the  length  and  narrowness  of  tbe  tnbe.  The 
proportions  of  the  bucclna  render  the  production  of  this  note  < 
very  difficult. 

*  la  the  nibliotkeque  Natlonale  at  Paris.  1 


»  Mutiea  grtuttcM  tuad  ou^'K^-xti.  Basel, 1511. 
«  Org<m,-Kjr--.phin.  WolfcnhflUc!,  ir.I9. 
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pieces  to  facilitate  the  emission  of  very  high  sounds,  clarino 
players  could  not  fail  to  alter  the  tone  of  the  instrument, 
tnd  instead  of  getting  the  brilliant  and  energetic  quality 
of  tone  of  the  mean  register  they  were  only  able  te  pro- 
duce more  or  leaa  doubtful  notes  without  power  and  splen- 
dor. Apart  from  this  inconvenience,  the  clarino  presented 
numerous  deviations  from  just  intonation.  Hence  the 
players  of  that  time  failed  to  obviate  the  bad  effects  inevi- 
tably resulting  from  the  natural  imperfection  of  the  har- 
monic scale  of  the  trumpet  in  that  extreme  part  of  its 
iMinpsss;  in  the  execution,  for  instance,  of  the  works  of 
(Uch,  where  the  trumpet  should  dive  sometimes 
tad  fl  §m  the  instrumentalist  could  only 
»ome-  -Ax  -i — '  commaud  the  eleventh  proper 
times  tone,  which  is  neither  the  one  *^ 

nor  the  other  of  these.  Further  the  thirteenth  proper 
tone,  for  which  q  -f*  is  written,  is  really  too  flat,  and 
it  is  absolutely  ^ffm  '  •  impossible  to  remedy  this  defect, 
unce  it  en-  vlf  tirely  depends  upon  the  laws  of 
resonance  af-  *^  fecting  columns  of  air. 

Since  tbe  abandonment  of  the  clarino  (about  the  middle 
of  the  18th  century)  our  orchestras  have  been  enriched 
with  trumpets  that  permit  the  execution  of  the  old  clarino 
parts,  not  only  with  perfect  justness  of  intonation,  but  with 
s  quality  of  tone  that  is  not  deficient  in  character  when 
compared  with  the  mean  register  of  the  old  priucipal  in- 
strument. The  introduction  of  the  clarinet  or  little  clarino 
is  one  of  the  causes  which  led  to  the  abandonment  of  the 
older  instrument  and  may  explain  the  preference  given  by 
the  composers  of  that  epoch  to  the  mean  register  of  tbe 
trumpet.  The  clarino  having  disappeared  before  Mozart's 
day,  he  bad  to  change  the  trumpet  parts  of  Ilandel  and 
Bach  to  allow  of  their  execution  by  the  performers  of  his 
own  time.  It  was  now  that  crooks  began  to  be  frequently  | 
owd.  Trumpets  were  made  in  F  instead  of  in  D,  furnished  ] 
with  a  series  of  shanks  of  increasing  length  for  the  tonali- 
ties of  E,  l'h,  D,  I  h.  C,  B,  Bb.  and  sometimes  even  A. 

The  first  attempts  to  extend  the  limited  resources  of  the 
instrument  in  its  new  employment  arose  out  of  Hampers 
idea  of  lowering  the  harmonic  sounds  by  introducing  the 
hand  into  tbe  bell.  But,  instead  of  fixing  the  shanks  be- 
tween the  mouthpiece  and  the  upper  extremity,  they  were 
adapted  to  tbe  body  of  the  instrument  itself  by  a  double 
alide,  upon  the  two  branches  of  which  tubes  were  inserted 
bent  in  the  form  of  a  circle  and  gradually  lengthened  as 
required.  This  modified  instrument  became  known  as  the 
"invention  horn."  This  system  was  applied  to  the  trumpet 
by  Michel  Woegel  (born  at  Bastatt  in  17-48),  whose  "  inven- 
tion trumpet"  had  a  great  success,  notwithstanding  the 
unavoidable  imperfection  of  a  too  great  disparity  in  quality 
of  tone  between  the  open  and  the  closed  sounds.  The  idea 
of  applying  the  trombone  slide  to  tbe  trumpet  is  obvious. 
The  slide  trumpet  is  mentioned  by  T.  E.  Altenburg,1  who 
"impares  it,  and  with  reason,  to  the  alto  trombone ;  and 
there  are  grouuds  for  identifying  it  with  the  "tromba  da 
1 1  rami "  employed  by  J.  S.  Bach  in  some  of  his  compositions. 
The  slide  trumpet  is  still  used  in  England  in  a  somewhat 
About  1760,  Kolbel.  a 
bo  the 


the  extreme  sounds  of  the  interval  of  a  fifth ;  and  a  like 
result  was  arrived  at  more  easily  for  the  intervals  of  the 
fourth,  the  major  third,  etc,  furnished  by  the  proper  tones 
of  3,  4,  5,  etc.  But  though  the  keyed  trumpet  was  a  notable 
improvement  on  the  invention  trumpet,  the  sounds  obtained 
by  means  of  the  lateral  openings  of  the  tube  did  not  possess 
the  qualities  which  distinguish  sounds  caused  by  the  reso- 
nance of  the  air-column  vibrating  in  its  entirety.  But  in 
1815  Stolzel  made  a  genuine  chromatic  trumpet  by  the 
invention  of  the  ventile  orpiston  ;  for  this  ingenious  mech- 
anism, aee  Trombone.  The  simple  trumpet  is  now  no 
longer  employed  except  in  cavalry  regiments.  It  is  usuaHy 
in  Eh.  The  baas  trumpet  in  life,  which  is  an  octave  lower, 
is  sometimes,  but  rarely,  used.  Trumpets  with  pistons  are 
generally  constructed  in  F,  with  crooks  iu  E  and  Eh.  In 
Germany  trumpets  in  the  high  Be  with  a  crook  in  A  are 
very  often  used  in  the  orchestra.  They  are  easier  for  cornet 
a  piston  players  than  the  trumpet  in  F.  The  present  writer 
has  recently  constructed  for  the  concerts  of  the  Conservatoire 
at  Brussels  trumpets  in  the  high  D,  an  octave  above  the  old 
trumpet  in  the  same  key.  They  permit  the  execution  of 
the  high  trumpet  parts  of  Handel  and  J.  S.  Bach.  The  bass 
trumpet  with  pistons  used  for  Wagner's  tetralogy  is  in  Eb, 
in  unison  with  the  ordinary  trumpet  with  crooks  of  D  and 
C ;  but,  when  constructed  so  as  to  allow  of  tbe  production 
of  the  second  proper  tone  as  written  by  this  master,  this 
instrument  belongs  rather  to  the  trombones  than  to  the 


trumpets. 


(V.  M. ) 


i,  applied  a  key  to 
Iterwards  the  trumpet 
received  a  similar  addition.  By  opening 
this  key.  which  is  placed  near  the  bell, 
the  instrument  was  raised  a  diatonic 
semitone,  and  by  correcting  errors  of 
intonation  by  the  pressure  of  the  lips 
in  the  mouthpiece  the  following  dia- 
sion  was  obtained : 


This  invention  was  improved  in  l.*«01  by 
Wcidinger,  trumpeter  to  the  imperial 
<»urt  at  Vienna,  who  increased  the  num- 
ber of  keys  and  thus  made  the  trumpet 
chromatic  throughout  it*  scale.  The 
instrument  shown  in  the  Hcrompauyiug 
figure  is  in  O ;  the  keys  are  five  in 
number,  and  as  they  open  one  after 
another  or  in  combination  it  in  possible 
to  connect  the  second  proper  tone  with 
the  third  by  chromatic  step*,  and  thu* 
produce  the  following  succession: 


The  number  of  keys  was  applied  to  fill  up  the  gaps  between 
Vtnuth  eiaer  AnlHtnng  zur  fcroiad^musftoiuete 


TRUMPET,  Speaking  and  Hearing.  The  speak- 
ing trumpet,  though  sutne  instrument  of  the  kind 
appears  to  have  been  in  earlier  use_  in  more  than  one 
part  of  the  world,  is  connected  in  its  modern  form 
with  the  name  of  Athanasius  Kircher  and  that  of  Sir 
Samuel  Morland,  who  in  1670  proposed  to  the  Royal 
Society  of  London  the  question  of  the  best  form  for  a 
speaking  trumpet.  Lambert,  in  the  Berlin  Memoirs 
for  1763.  seems  to  have  been  the  first  to  give  a  theory 
of  the  action  of  this  instrument,  based  on  an  altogether 
imaginary  analogy  with  the  behavior  of  light.  _  In 
this  theory,  which  is  still  commonly  put  forward,  it  is 
assumed  that  sound,  like  light,  can  be  propagated  in 
rays.  This,  however,  is  possible  only  when  the  aper- 
ture through  which  the  wave-disturbance  passes  into 
free  air  is  large  compared  with  the  wave-length.  If 
the  fusiform  mouth  of  the  speaking  trumpet  were 
half  a  mile  or  so  in  radius,  Lambert  s  theory  might 
give  an  approximation  to  the  truth.  But  with  trumpets 
whose  aperture  is  only  a  foot  in  diameter  at  most  the 
problem  is  one  of  diffraction ;  and  it  has  not  yet  been 
seriously  studied  from  this  peint  of  view. 

In  the  case  of  the  hearing  trumpet,  the  disturbance 
is  propagated  along  the  converging  tube  much  in  the 
same  way  as  the  tide-wave  is  propagated  up  the  estu- 
ary of  a  tidal  river. 

Until  the  theory  has  been  rigorously  worked  out  the 
only  safe  course  to  adopt  in  manufacturing  either  class 
of  instruments  is  to  be  guided  by  the  results  of  varied 
trials. 

The  theoretical  foundations  of  the  subject  will  be 
found  in  Lord  Rayleigh's  Sound  and  in  Sir  G.  Airy's 
Tides  and  Wave*,  respectively.  In  speaking  and 
hearing  trumiiets  alike  all  reverberation  of  the  instru- 
ment should  be  avoided  by  making  it  thick  and  of  the 
least  elastic  materials,  and  by  covering  it  externally 
with  cloth. 

TRUMPETER,  or  Trumpet-Bird,  the  literal  ren- 
dering in  1747,  by  the  anonymous  English  translator 
of  De  la  Condamine's  travels  in  South  America  (p. 
87),  of  that  writer's  " Oiseau  trompette  "  (Mem.  de 
V  Acad,  de*  Sciences,  1745,  p.  473),  which  he  says  was 
called  '  Trompetero"  by  the  Spaniards  of  Maynas  on 
the  upper  Amazons,  from  the  peculiar  sound  it  utters. 
He  added  that  it  was  the  "Agami  "  of  the  inhabitants 
of  Para  and  Cayenne,1  wherein  he  was  was  not  wholly 
accurate,  since  those  birds  are  specifically  distinct, 
though,  as  they  are  generically  united,  the  statement 
may  pass.  But  he  was  also  wrong,  as  had  been  Barrere 
{Prance  Eqiiinoxiale,  p.  132)  in  1741,  in  identifying 
the  "Agamt"  with  the  "Macucagua"  of  Marcgrave, 


«  Not  to  be  confounded  with  tbe 
(OUeaux,  viL  p.  882).  which  is  the 
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TRURO. 


for  that  is  a  TlNAMOU  [q.v.)\  and  both  still  more!  Del*  Borde,  which  has  been  repeated  In  many  workx,  ■ 
wrongly  accounted  for  the  origin  of  the  peculiar  sound  the  b«»*  we  h»ve  °Ilhe  c«riou».w»y  in  which  » 
just  mentioned,  whereby  Barrere  was  soon  after  led  ^TV*  semiKioinest^ted  by  the  Indian,  and  coUi*. 

j  s\  ..i    r,        V*  .  '  |    :  and  shows  strong  affection  for  its  owners  as  well  as  for 

(Orntth.  Spec  Aomm,  pp.  62,  63)  to  apply  to  the!their  ,iTing  pro^rty-poaitry  or  Bheep-thoogh  in  th« 

reclaimed  condition  it  seems  never  to  breed.1  Indeed 
nothing  can  be  positively  asserted  as  to  its  mode  of  niduV 
ration;  but  its  eggs,  according  to  Mr.  £.  Bartlett,  are  of  a 
creamy  white,  rather  round,  and  about  the  sise  o(  Bantams'. 
W.tterton  in  bis  Wandering*  (Second  Journey,  chap.  iii.1 
ak*  of  falling  in  with  flocks  of  200  or  300  "  Waraeabss,'' 
iLi  he  called  them,  in  Demerara,  but  added  nothing  to  oar 
knowledge  of  the  species'  while  the  contribution!  of  Trail 
Mem.  Went.  Society,  v.  pp.  523-532)  and  Dr.  Hancock  (Jfej. 
A  if.  IfiHory,  aer.  2,  ii.  pp.  490-492)  as  regards  its  habits  only 
touch  upon  them  in  captivity. 

To  the  Trumpeters  must  undoubtedly  be  accorded 
the  rank  of  a  distinct  Family,  Jhophiidac ;  but  like  to 
many  other  South  American  birds  they  seem  to  be  the 
leal  8pecialiicd  descendants  of  an  ancient  generalized 
up — perhaps  the  common  ancestors  of  the  RaiUdct 
:md  Gruida — and  they  are  therefore  rightly  placed  in 
Vi>f.  Huxley's  Geranomorphce.*  The  structure  of  the 
yrinx  is  stated  by  Trail  (ut  tupra)  to  be  quite  unique; 
nit  his  description  of  it  is  unsatisfactory,  and  be 
trlv  had  not  an  adult  male  to  dissect  or  he  would 
have  hardly  failed  to  notice  the  curious  arrangement 
of  the  trachea  in  that  sex  made  known  by  Hancock 
ut  tupra).    This,  though  different  from  that  de- 
-«ribcd  in  any  Crane  ig.v.),  suggests  an  early  form 
of  the  structure  which  in  some  of  the  Gruidot  is  so 
m:irvellou8ly  developed,  for  in  foophin  the  windpipe 
runs  down  the  breast  and  belly  immediately  under  the 
skin  to  within  about  an  inch  of  the  anus,  whence  it 
returns  in  a  similar  way  to  the  front  of  the  sternum, 
and  then  enters  the  thorax.    Analogous  instances  of 
this  formation  occur  in  several  other  groups  of  birds 
not  at  all  allied  to  the  I\ophiida>.    The  skeleton  and 
some  of  the  detached  bones  arc  figured  in  Eaton's 
Otteot  Avium  (pis.  xxix.  and  5  k ).  (a.  N.) 

TRURO,  a  city,  municipal  borough,  and  port  of 
Cornwall,  England,  is  situated  on  a  kind  of  peninsula 
formed  by  the  rivers  Allen  and  Kenwyn,  which  below 
the  town  unite  with  a  branch  of  Falmouth  harbor 
called  Truro  creek  or  river.  Truro  is  300  miles  south- 
west of  Ixmdon  by  the  Great  Western  Railway,  and 
1 1  north  of  Falmouth,  to  which  there  is  a  branch  line. 
The  town  is  regularly  built,  chiefly  of  granite,  with 
spacious  streets,  through  the  principal  of  which  there 
flows  a  stream  of  water.  The  new  cathedral  of  St 
Mary  by  Mr.  Pearson.  II.  A.,  one  of  the  most  impor- 
tant modern  ecclesiastical  buildings  in  England,  is  a  fine 
example  of  Early  English  at  its  best  period.  _  The  old 
south  aisle  of  the  church  previously  existing  is  ingeni- 
ously incorporated  in  the  new  edifice.  The  secular 
buildings  include  the  town-hall  and  market-house  in 
the  Italian  style  (1846),  the  corn  exchange,  the  theatre, 
the  public  rooms,  the  music-hall,  and  the  county  library 
( 1 792).  There  is  also  a  theological  library,  presented 
by  Bishop  Phillpotta  in  1856  and  largely  augmented 
by  a  bequest  of  books  in  1883.  Among  the  educa- 
tional and  benevolent  institutions  are  the  grammar- 
school  (founded  by  a  member  of  the  Borlase  family, 
and  having  two  exhibitions  at  Exeter  College,  Oxford), 
the  cathedral  divinity  schools,  the  Wesleyan  middle 
schools,  the  literary  institution,  the  royal  Cornwall  in- 
firmary, the  dispensary,  and  a  hospital  for  ten  widows. 
There  is  sufficient  depth  of  water  in  the  channel  of 
Truro  creek  to  permit  vessels  of  70  tons  burden  to 
come  up  to  the  town  quay.  The  principal  imports  are 
coal  from  Wales  and  timber  from  Norway,  and  the 
exports  consist  of  tin,  iron  ores,  lead,  and  sine,  from 

'  In  connection  herewith  may  be  mentioned  the  singular  story 
told  by  Montagu  (Orn.  Diet..  Suppl.  Art  *' Grosbeak.  Whue- 
w  I  lifted  "),  on  the  authority  of  the  then  Lord  Stanley,  afterwards 
president  of  the  Zoological  Society,  of  one  of  these  birds,  whtrh. 
having  apparently  escaped  from  confinement,  formed  the  habit 
of  attending  a  poultry-yard.  On  the  occasion  of  a  pack  of  hoand" 
nirmu.it  through  the  yard,  the  Trumpeter  Joined  and  kept  up 
with  them  fbr  nearly  three  miles. 
•  Qf.  Parker.  Trans.  Zooi.  Sot.,  x.  p.  502  mj. 


White-winged  trumpeter  (j-toptua  leucoptera).   After  Mitchell. 

bird  the  generic  and  vulgar  names  of  [Sophia  and 
"  Pcttcuse,"  the  former  of  which,  being  unfortunately 
adopted  by  Linnieus,  has  ever  since  been  used,  though 
in  1766  and  1767  Pallas  (MitettUtnm,  p.  67,  and  Spi- 
cilegia,  ir.  p.  f>).  and  in  1768  VosmsBr  {Deter,  du 
Trompette  Amtricain,  p.  5),  showed  that  the  notion  it 
conveys  is  erroneous.  Among  English  writers  the 
name  "Trumpeter"  was  carried  ou  by  Latham  and 
others  so  as  to  be  generally  accepted,  though  an  au- 
thor may  occasionally  be  found  willing  to  resort  to  the 
native  "Agami,"  which  is  that  almost  always  used  by 
the  French. 

Messrs.  Sclater  and  Salvin  in  their  Nomendator  (p.  141) 
admit  6  species  of  Trumpet-Birds — (1)  the  original  I'tophia 
crepitant  of  Guiana;  (2)  P.  napentu  of  Eastern  Ecuador 
(which  is  very  likely  the  original  "  Oiseau  trompette  "of 
Do  la  Condamlne);  (3)  P.  ochroptera  from  the  right  bank 
of  the  Bio  Negro;  (4)  P.  leucoptera  from  the  right  bank  of 
the.  upper  Amazons;  (5)  P.  vtridti  from  the  right  bank  of 
the  Madeira;  and  (6)  P.  oktcnra  from  the  right  bank  of  the 
lower  Amazons  near  Para.  And  they  have  remarked  in 
the  Zoological  Proceeding*  (1867,  p.  592)  on  the  curious  fact 
that  the  range  of  the  several  species  appears  to  be  separated 
by  rivers,  a  statement  confirmed  by  Mr.  Wallace  {Oeogr.\ 
Dittr.  AnimaU,  ii.  p.  358);  and  in  connection  therewith  it 
may  be  observed  that  these  birds  have  short  wings  and 
seldom  fly,  but  run,  though  with  a  peculiar  gait,  very 
quickly.  A  seventh  species,  P.  cantatriz,  from  Bolivia,  has 
since  been  indicated  by  Prof.  W.  Blasiua  (Journ.f.  Ornith., 
1884,  pp.  203-210),  who  has  given  a  monographic  summary 
of  the  whole  group  very  worthy  of  attention.  The  chief 
distinctions  between  the  species  lie  In  color  and  size,  and  it 
will  be  here  enough  to  duscribe  briefly  the  best  known  of 
them,  P.  crepitant.  This  is  about  the  size  of  a  large  barn- 
door Fowl ;  but  its  neck  and  legs  are  longer,  so  that  it  is 
a  taller  bird.  The  bead  and  neck  are  clothed  with  short 
velvety  feathers;  the  whole  plumage  is  black,  except  that 
on  the  lower  front  of  the  neck  tbe  feathers  are  tipped  with 
golden  green,  changing  according  to  the  light  into  violet, 
and  that  a  natch  of  dull  rusty  brown  extends  across  the 
middle  of  the  back  and  wing-coverts,  passing  into  ash- 
color  lower  down,  where  they  bang  over  and  conceal  the 
tail.  The  legs*  are  bright  pea-green.  The  habits  of  this 
bird  are  very  wonderful,  and  it  is  much  to  be  wished  that 
fuller  accounts  of  them  had  appeared.  The  curious  sound 
it  utters,  noticed  by  the  earliest  observers,  has  been  already 
mentioned,  and  by  them  also  was  its  singularly  social  dis- 
position towards  man  described;  but  the  information  sup- 
plied to  Button  {Oiseauz,  iv.  pp.  496-501)  by  Manoncour  and 
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the  mines  in  the  neighborhood.  The  population  of 
the  municipal  borough  (area  1171  acres)  in  1871  was 
11,049,  and  10,619  in  1881. 

Traro  it  one  of  tho  oldest  towns  in  England.  It  U  the 
ml  of  tbe  stannary  and  other  courts  connected  with  the 
duchy  of  Cornwall  (see  Coknwaxl,  vol.  vi.  p.  377).  It  was 
mm  of  the  ancient  privileged  tin  coinage  towns.  Anciently 
it  vat  called  Tueura,  Treura,  and  Trurahurgb.  It  was  a 
borough  by  prescription,  bnt  was  incorporated  by  Reginald, 
earl  of  Cornwall.  In  the  12th  century  it  belonged  to 
Richard  de  Lucy.  In  a  charter  of  Henry  VII.  it  is  called 
Um  "  rille  de  Teuro."  The  government  was  vested  in  a 
■arorand  burgesses  by  Elizabeth,  who  gave  the  corpora- 
uoo  jurisdiction  over  the  port  of  Falmouth,  the  port  dues 
of  that  town  being  collected  by  them  until  its  incorpora- 
Uoa  by  Charles  II.  Norden,  writing  of  Truro  in  1574,  says, 
« there  is  not  a  towne  in  the  west  part  of  the  shire  more 
i  of  buyldinges,  nor  more  discom- 
the  pride  of  the  people."  In  1642  Sir  Ralph 
Hopton  levied  here  a  large  body  of  men  for  the  king.  By 
as  divided  into  two  wards,  and 


author- 


the  Muolcipal  Act  Truro 
m  governed  by  a  mayor,  six  aldermen,  and  eij 
rillors.  The  corporation  act  as  the  urban  san 
ity.  Truro  sent  two  representatives  to  pari  ism 
23d  year  of  Edward  I.,  but  ceased  to  be  separatelv 
•eoted  in  1895.    By  Act  38  and  40  Vict,  c  54,  it  was  < 
tsted  the  head  of  a  new  diocese  comprising  the 
cunryof  Cornwall. 

TRUST.  In  Roman  and  English  law  alike  that 
legal  relation  between  two  or  more  persons  implied  in 
tbe  word  trutt  was  of  comparatively  late  growth.  The 
trust  of  English  law  is  probably  based  upon  a  combi- 
nation of  the  Roman  conceptions  of  una  m&ftdeionm- 
mutum.  To  usu*  is  perhaps  due  the  name  as  well  as 
the  idea  of  that  right  over  property,  co-ordinate  with 
the  right  of  the  nominal  owner,  possessed  by  the  per- 
son having  the  use.  To  fideicommiwum  appears  to  be 
due  the  name  as  well  as  the  idea  of  that  confidence 
reposed  in  another  which  is  the  essence  of  the  modern 
trust  Unix  was  in  Roman  law  a  personal  servitude, 
or  right  of  one  person  over  the  land  of  another,  con- 
fined to  his  persona]  wants  and  without  the  right  to 
the  produce  and  profits  which  unu/ructut  carried.  It 
has  little  in  common  with  the  use  of  English  law  but 
the  name  and  the  conception  of  a  dual  ownership, 
[he  ri'f,$V;mmis*>nn  is  more  important;  see  Roman 
Law,  vol.  xx.  p.  725.  By  the  legislation  of  Justinian 
the  law  of  legata  was  practically  assimilated  to  that  of 
.litUicommuua.  The  only  thing  that  distinguished  the 
one  from  the  other  was  the  mode  in  which  the  gift  was 
made :  if  by  words  of  direct  bequest,  it  was  a  Ugatum, 
if  by  precatory  words,  a  fideScommimim.  It  may  be 
noticed,  as  an  illustration  of  the  course  afterwards 
taken  by  the  law  in  England,  that  fideicommittn  in 
favor  of  the  church  were  so  far  favored  over  others 
that  if  paid  over  by  mistake  thev  could  not  be  re- 
covered. In  addition  to  usws  and  Julacom muru m ,  the 
Roman  division  of  ownership  into  quiritary  and  boni- 
Ury  (to  use  words  invented  at  a  later  time)  may  per- 
haps to  some  extent  have  suggested  the  English 
division  into  legal  and  equitable  estate.  The  two 
kinds  of  ownership  were  amalgamated  by  Justinian. 
Legal  and  equitable  estate  are  still  distinct  in  England, 
though  attempts  have  been  made  in  the  direction  or 
amalgamation.  The  gradual  manner  in  which  the 
beneficiary  became  subject  to  the  burdens  attaching  to 
the  property  of  which  he  enjoyed  the  benefit  was  a 
feature  common  to  both  the  Roman  and  the  English 
system. 

(fat  in  Early  Emj!i*h  I. aw — The  ut  or  trust1  is  said  to 
have  been  the  invention  of  ecclesiastics  well  acquainted 
with  Roman  law,  the  object  being  to  escape  tbe  provisions 
of  the  laws  against  Mom  ma  is  (q.v.)  by  obtaining  the  con- 
veyance of  an  estate  to  a  friend  on  the  understanding  that 
they  thonld  retain  the  use,  »'.#.,  tbs  actual  profit  and  enjoy - 
>  of  the  estate.  Uses  were  soon  extended  to  other  pur- 


1  Use  seems  to  be  an  older  word  than  trust  It*  first  occurrence 
In  statute  law  U  In  7  Rlc.  II.  c.  12.  In  the  form  ape.  In  Littleton 
"  confidence  "  is  the  word  employed.  The  Statute  of  Use*  ne*m» 
»o  regard  use,  tnut,  and  confidence  a*  ivnonymoot.  According 


poses.  They  were  found  valuable  for  the  defeat  of  creditors, 
the  avoiding  of  attainder,  and  the  charging  of  portions.  A 
use  had  also  tbe  advantage  of  being  free  from  the  incidents 
of  feudal  tenure :  it  oould  be  alienated  inter  ritxM  by  secret 
conveyance,  and  could  be  devised  by  will.  In  many  cases 
tbe  feoffee  *  to  uses,  as  be  was  called,  or  the  person  seised  to 
the  use  of  another,  seems  to  have  been  specially  chosen  on 
account  of  his  rank  and  station,  which  would  enable  him 
to  defy  the  common  law  and  protect  tbe  estate  of  bis  cestui 
que  ass,  or  the  person  entitled  to  tho  beneficial  enjoyment. 
The  Act  of  1  Kir.  II.  c.  9  was  directed  against  the  choice 
of  such  persons.  This  alienation  of  land  in  use  was  looked 
upon  with  great  disfavor  by  the  common  law  courts,  in 
whose  eyes  the  cestui  que  use  was  only  a  tenant  at  will. 
Possibly  the  ground  of  their  refusal  to  recognise  uses  was 
that  the  assises  of  the  king's  court  could  only  be  granted  to 
persona  who  stood  in  a  feudal  relation  to  the  king.  The 
denial  of  the  right  followed  the  denial  of  tbe  remedy.  The 
use  was  on  the  other  hand  supported  by  the  Court  of  Chan- 
cery, and  execution  of  the  confidence  reposed  in  the  feoffee 
to  uses  was  enforced  by  the  court  in  virtue  of  the  general 
Jurisdiction  which  as  a  court  of  conscience  it  claimed  to 
exercise  over  breach  of  faith.  Jurisdiction  was  no  donbt 
the  more  readily  assumed  by  ecclesiastical  judges  in  favor 
of  a  system  by  which  the  church  was  generally  the  gainer. 
A  double  ownership  of  land  thus  gradually  arose,  the 
nominal  and  ostensible  ownership — the  only  one  acknowl- 
edged in  the  courts  of  common  law, — and  the  beneficial 
ownership  protected  by  the  Court  of  Chancery.  The  reign 
of  Henry  V.  to  a  great  extent  corresponds  with  that  of 
Augustus  at  Rome,  as  the  point  of  time  at  which  legal 
recognition  was  given  to  what  had  previously  been  binding 
only  in  honor.  The  means  of  bringing  the  feoffee  to  uses 
before  the  court  was  the  writ  of  tubpayut,  said  to  have  been 
invented  by  John  de  Waltham,  bishop  of  Salisbury  and 
master  of  the  rolls  in  tbe  reign  of  Richard  II.  By  means 
of  this  writ  the  feoffee  to  uses  could  be  compelled  to  answer 
on  oath  the  claim  of  his  cestui  que  use.  The  doctrine  of 
the  Court  of  Chancery  as  to  the  execution  of  a  use  varied 
according  as  there  wss  transmutation  of  possession  or  not. 
Iu  tbe  former  case  it  was  unnecessary  to  prove  considera- 
tion ;  in  the  latter,  generally  a  case  of  bargain  and  sale,  the 
court  would  not  enforce  the  use  unless  it  was  executed  in 
law, — that  is,  unless  there  was  a  valuable  consideration, 
even  of  the  smallest  amount.  Where  no  consideration 
could  be  proved  or  implied,  the  use  resulted  to  tbe  feoffor. 
This  theory  led  to  the  insertion  up  to  a  recent  date  in  deeds 
(especially  in  the  lease  of  the  lease  aud  release  period  of 
conveyancing)  of  a  nominal  consideration,  generally  five 
thillings.  Lands  either  in  possession,  reversion,  or  re- 
mainder could  be  granted  in  use.  Most  persons  could  be 
feoffees  to  uses.  The  king  and  corporations  aggregate 
were,  however,  exceptions,  and  were  entitled  to  hold  the 
lands  discharged  of  the  use.  On  the  accession  of  Richard 
III.,  who  from  his  position  of  authority  had  been  a  favorite 
feoffee,  it  was  necessary  to  pass  a  special  Act  (1  Bic.  III.  c. 
5),  vesting  the  lands  of  which  he  had  been  feoffee  either  in 
his  co-feoffees  or,  in  the  absence  of  co-feoffees,  in  the  cestui 
que  use.  The  practical  convenience  of  uses  was  so  obvious 
that  it  is  said  that  by  the  reign  of  Henry  VII.  most  of  the 
land  in  the  kingdom  was  held  in  use.  The  freedom  of  uses 
from  liability  to  forfeiture  for  treason  must  have  led  to 
their  general  adoption  during  the  Wars  of  tbe  Roses.'  Tho 
secrecy  with  which  a  use  could  be  transferred,  contrary  as 
it  was  to  tbe  publicity  required  for  livery  of  Skimn  («.*.) 
at  common  law,  led  to  the  interference  of  the  legislature 
on  several  occasions  between  the  reigns  of  Richard  IL  and 
Henry  VIII.,  the  general  tendency  of  the  legislation  being 
to  make  the  cestui  one  use  more  and  more  subject  to  the 
burdens  incident  to  the  ownership  of  land.  One  of  the  most 
important  statutes  was  the  Statute  of  Mortmain  (15  Ric.  II. 
c  5),  forbidding  evasion  of  the  Statute  De  Religion*  of  Ed- 
ward I.  by  means  of  feoffments  to  usee.  Other  Acts  enabled 
the  cestui  qui  use  to  transfer  the  use  without  the  concur- 
rence of  the  feoffee  to  nsee  (1  Rio.  III.  c.  1),  made  a  writ  of 
formed**  maintainable  against  him  (1  Hen.  VII.  c.  1),  ren- 
dered his  heir  liable  to  wardship  and  relief  (4  Hen.  VII.  c. 
17),  and  his  lands  liable  to  execution  (19  Hen.  VII.  c  15). 
At  length  in  1535  the  famous  Statute  of  Uses  (27  Hen.  VIII. 
o.  10)  was  passed.-  The  preamble  of  the  statute  enumerates 


*  Feoffment,  though  the  usual,  was  not  the  only  mode  of  con- 
veysnce  to  uses.  The  preamble  of  tbe  statute  of  Uses  mentions 
fines  and  recoveries,  snd  other  sssu ranees. 

»  Tbe  use,  ai  In  later  timet  the  trust,  wss,  however,  forfeited  to 
the  crown  on  attainder  of  the  feoffee  or  trustee  for  treason. 

*  It  wss  adopted  In  Ireland  exactly  a  century  utter  by  10  Car 
I.  c  1  (Ir.).  The  law  of  use*  and  trusts  in  Irelsnd  Is  practically 
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had  occasioned,  among  other*  that  by 
finca,  recoveries,  and  other  like 
Iran 00*  to  U»(»,  confidences,  and  trusts  lords  lost  their 
feudal  aids,  men  their  tenancies  by  the  curtesy,  women 
their  dower,  manifest  perjuries  iu  trials  wore  committed, 
the  king  lost  the  profits  of  the  lands  of  persons  attainted 
or  enfeoffed  to  the  oae  of  aliens,  and  the  king  and  lords 
their  rights  of  year,  day,  and  waste,  and  of  escheats  of  felons' 
lands.  To  remedy  this  state  of  things  it  Was  enacted,  inter 
alia,  that,  where  any  person  was  seised  of  any  heredita- 
ments to  the  use,  confidence,  or  trust  of  any  other  person 
by  any  means,  the  person  having  such  use,  confidence,  or 
trust  should  be  seised,  deemed,  and  adjudged  in  lawful 
seisin,  estate,  and  possession  of  such  hereditaments.  Fall 
legal  remedies  were  Riven  to  the  cestui  que  use  by  the 
statute.  He  was  enabled  to  distrain  for  a  rent  charge,  to 
have  action,  ontry,  condition,  etc  The  effect  of  this  enact- 
ment was  to  make  the  cestui  que  use  the  owner  at  law  as  well 
as  in  equity  (as  had  been  done  once  before  under  the  ex- 
ceptional circumstances  which  led  to  1  Bic  III.  c.  5),  pro- 
vided that  tlio  use  was  one  which  before  the  statute  would 
have  been  enforced  by  the  Court  of  Chancery.  For  some 
time  after  the  paasingof  the  statute  an  equitable  aa  distinct 
from  a  legal  estate  did  not  exist.  But  the  somewhat  nar- 
row construction  of  the  statute  by  the  common  law  courts 
in  Tyrrel's  case1  (1557)  enabled  estates  cognisable  enly  in 
equity  to  be  again  created.  In  that  case  it  was  hold  that  a 
use  upon  a  use  could  not  be  executed ;  therefore  in  a  feoff- 
ment to  A  and  his  heiro  to  the  use  of  B  and  his  heirs  to  the 
uso  of  C  and  his  heirs  only  the  first  use  was  executed  by 
the  statute.  The  use  of  B  being  executed  in  him,  that  of 
C  um  not  acknowledged  by  the  common  law  judges;  but 
equity  regarded  C  as  beneficially  entitled,  and  his  interest 
as  an  equitable  estate  hold  for  him  in  trust,  corresponding 
to  that  which  B  would  bave  had  before  the  statute.  The 
i  by  the  Court  of  Chancery  in  trusts  may  be 
with  that  taken  in  Mortoaok  {q.v.).  The  Judi- 
cature Act,  1873,  while  not  going  as  far  as  the  Statute  of 
Uses  and  combining  the  legal  and  equitable  citato*,  makes 
equitable  rights  cognisable  in  all  courts.  From  the  de- 
cision in  Tyrol's  case  dates  the  whole  modern  law  of  uses 
aud  trusts.  In  modern  legal  language  use  is  restricted  to 
the  creation  of  legal  estate  uuder  the  Statute  of  Uses,  trust 
is  confined  to  the  equitable  estate  of  the  cestui  que  trust  or 
beneficiary. 

Uf  n'MM  1535.  -The  Statute  of  Uses  is  still  the  basis 
of  conveyancing.  A  grant  in  a  deed  is  still,  after  the 
alterations  in  the  law  made  by  the  Conveyancing  Act, 
1881,  made  "  to  and  to  the  use  of  A."  The  statute  does  not, 
however,  apply  indiscriminately  to  all  cases,  as  only  certain 
uses  am  executed  by  it.  It  does  not  apply  to  leaseholds  or 
copyholds,  or  to  cases  where  the  grantee  to  nses  is  any- 
thing more  than  a  mere  passive  instrument,  e.g.,  where 
there  is  any  direction  to  him  to  sell  tho  property.  The 
seisin,  too,  to  be  executed  by  the  statute,  roust  be  in  an- 
other than  him  who  has  tho  use,  for  where  A  is  seised  to 
the  use  of  A  it  is  a  common  law  grant.  The  difference  is 
important  as  far  as  regards  the  doctrine  of  P<>sw  k-wiom  (g.r.  >. 
Constructive  possession  is  given  by  a  deed  operating  under 
tho  statute  even  before  entry,  but  not  by  a  common  law  I 
grant  (at  any  rate  sufficient  to  entitle  the  grantee  to  be 
registered  as  a  voter),  until  actual  receipt  of  rent  by  the 
grantee.  The  operation  of  the  Statute  of  Uses  was  supple- 
mented by  the  Statute  of  Inrolments  and  that  of  wills. 
(See  Will.)  The  Statute  of  Inrolments  (27  Hen.  VIII.  c. 
16)  enacted  that  no  bargain  and  sale  should  pass  a  freehold 
unless  by  deed  Indented  and  inrolled  within  six  months 
after  its  date  in  one  of  the  courts  at  Westminster  or  with 
the  curtot  rotulorum  of  the  county.  As  the  statute  referred 
only  to  freeholds,  a  bargain  and  sale  of  a  leasehold  inter- 
est passed  without  inrolment.  Conveyancers  took  advan- 
tage of  this  omission  (whether  intentional  or  not)  in  the 
Act,  and  the  practical  effect  of  it  was  to  introduce  a  mode 
of  secret  alienation  of  real  property,  the  lease  and  release, 
which  was  the  general  form  of  oonvevance  up  to  1845. 
(See  Real  Ehtatk,  Salk).  Thus  the  publicity  of  transfer, 
which  it  was  the  special  object  of  the  Statute  of  Uses  to 
effect,  was  almost  at  once  defeated.  In  addition  to  the  grant 
to  uses  there  were  other  modes  of  conveyance  under  the 
statute  which  are  now  obsolete  in  practice,  via.,  the  cove- 
nant to  stand  seised  and  tho  bargain  and  sale.  Under  the 
statute,  as  before  it,  the  use  has  been  found  a  valuable 
means  of  limiting  a  remainder  to  the  person  creating  the 
uso  and  of  making  an  estate  take  effect  in  derogation  of  a 
former  estate  by  means  of  a  shifting  or  springing  uso.  At 
common  law  a  freehold  could  not  be  made  to  commence  in 
futuro;  but  this  end  may  be  attained  by  a  shifting  use, 
auch  as  a  grant  (commou  in  marriage  settlements)  to  A  to 


the  use  of  B  In  fee  simple  until  a 
celebration  of  the  marriage  to  other  nses.  An  example  of » 
springing  use  would  be  a  grant  to  A  to  such  uses  as  B  sbuald 
appoint  and  in  default  of  and  until  appointment  to  C  io 
fee  simple.  The  difficulty  of  deciding  where  the  seisin  was 
during  the  suspension  of  the  use  led  to  the  invention  of  the 
old  theory  of  scintilla  juris,  or  continued  possibility  of  setts 
in  the  grantee  to  uses.  This  theory  was  abolished  by  S 
and  84  Vict  c  38,  which  enacted  that  all  uses  should  take 
effect  by  force  of  the  estate  and  seisin  originally  vetted  in 
the  person  seized  to  the  uses.  The  most  frequent  instances 
of  a  springing  use  are  powers  of  appointment,  usual  in  wills 
and  settlements.  There  has  been  much  legislation  on  the 
subject  of  powers,  the  main  effect  of  which  has  been  to  girt 
greater  facilities  for  their  execution,  release  or  abandon- 
ment, to  aid  their  defective  execution,  and  to  abolish  tot 
old  doctrine  of  illusory  appointments. 

TYmti. — A  trust  iu  English  law  is  defined  by  Mr.  Lewin 
adopting  Coke's  definition  of  a  use,  as"  a  confidence  repmed 
iu  some  other,  not  issuing  out  of  the  land,  but  as  a  thlug 
collateral,  annexed  ia  privity  to  the  estate  of  tho  land, sad 
to  the  person  touching  the  land,  for  which  eesnri  que  tnut 
has  no  remedy  but  by  tubpama  in  Chancery."  The  tens 
trust  or  truat  estate  is  also  used  to  denote  the  beneficial  inter- 
est of  the  cestui  que  trust.  The  term  truster  is  not  used,  m 
it  Is  in  Scotland,  to  denote  the  creator  of  the  trust.  A  tract 
has  some  features  in  common  with  Cojctract  («;.?.);  but 
the  great  difference  between  them  is  that  a  contract  cm 
only  be  enforced  by  a  party  or  one  in  the  position  of  a  furu 
to  it,  while  a  trust  can  be,  and  generally  is,  enforced  by  oee 
not  a  party  to  its  creation.  It  has  more  resemblance  ts 
jldeicommistnm.  But  the  latter  could  only  be  created  by  s 
testamentary  instrument,  while  a  trust  can  be  created  either 
by  will  or  inter  rtcoj ,-  nor  was  there  any  trace  in  Roman  law 
of  that  permanent  legal  relation  which  is  suggested  by  toe 
position  of  trustee  and  cestui  que  trust.  The  heir,  too, 
in  Roman  law  was  entitled,  from  70  a.d,  to  the  reign  of 


Justinian,  to  one-fourth  of  a  hereditas  . 
against  the  beneficiary,  while  the  very  essence  of  the  trust 
Is  its  gratuitous  character.  Trusts  may  be  divided  iu  more 
than  one  way,  according  to  the  ground  taken  as  the  batis 
of  division.  One  division,  and  perhaps  the  oldest,  as  it 
rests  on  the  authority  of  Bacon,  is  into  simple  and  rpecuL 
the  first  being  where  the  trust  is  simply  vested  in  a  trusts 
and  the  nature  of  the  trust  left  to  construction  of  Isw.  the 
second  where  thero  is  an  act  to  be  performed  by  the  trustee 
Auother  division  is  into  lawful  and  unlawful,  and  corre- 
sponds to  Bacon's  division  into  intents  or  confidences  and 
frauds,  covins,  or  collusions.  A  third  division  is  into  pnVic 
and  private,  the  former  beiug  synonymous  with  charitable 
trusts.  A  division  often  adopted  in  modern  text-books  and 
recognized  by  parliament  in  the  Trustee  Act,  1*50,  is  into 
eipret*,  implied,  and  couttructite.  An  express  trust  is  deter- 
mined by  the  person  creating  it.  It  may  be  cither  executed 
or  executory,  the  former  where  the  limitations  of  the  equi- 
table interest  are  complete  and  final,  the  latter  where  such 
limitations  are  intended  to  serve  merely  as  minutes  for  per- 
fecting the  settlement  at  some  future  period,  aa  in  the  ease 
of  marriage  articles  drawn  up  as  a  basis  of  a  marriage  set- 
tlement to  be  in  conformity  with  them.  An  implied  trust 
is  founded  upon  the  intention  of  tho  person  creating  It; 
examples  of  it  are  a  resulting  trust,  a  precatory  trust,  and 
the  trust  held  by  the  vendor  on  behalf  of  the  purchaser  of 
an  estate  after  contract  and  before  conveyance.  In  tb  is 
the  vendor  is  sometimes  called  a  trustee  sub  nwdo  and  the 
purchaser  a  cestui  que  trust  tub  mndo.  A  constructive  tract 
is  judicially  created  frem  a  consideration  of  a  person's  cos- 
duct  in  order  to  satisfy  the  demands  of  justice,  withwa 
reference  to  intention.  The  distinction  between  an  implied 
and  a  constructive  trust  is  not  always  very  consistently 
maintained.  Thus  the  position  of  a  vendor  towards  a  por- 
c  h  aser  after  contract  is  sometimes  called  a  constructive  trwt 
The  present  law  governing  trusts  rests  upon  the  doctrines 
of  equity  as  altered  by  legislation.  Its  great  i 
has  led  to  its  becoming  one  of  the  most  highly 
department*  of  equity.  The  devolution  of  snecea 
eats  in  wills  and  settlement*  is  almost  wholly  attained  by 
means  of  trusts. 

Who  may  be  a  Trustee  or  Cestui  que  Trust—  The 
trust  is  considerably  more  extensive  in  its  operation 
the  ancient  use.  Thus  tho  crown  and  corporations  aggre- 
gate can  be  trustees,  and  personalty  can  be  held  in  trust 
Provision  is  made  by  the  Municipal  Corporations  Act,  IStt. 
for  the  administration  of  charitable  and  special  trust*  by 
municipal  corporations.  The  crown  does  not  appear  to  be 
a  trustee  to  as  complete  a  degree  as  a  subject  may  be.  Un- 
successful attempts  have  recently  been  made  to  iropresc  tb' 
crown,  or  a  secretory  of  state  aa  agent  of  the  crown,  witb 
tnist*  of  funds  voted  by  parliament  for  the  public  service, 
of  booty  of  war  granted  by  royal  warrant,  and  of  r 
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paid  ever  by  a  foreign  state  tn  pursuance  of  a  treaty. 
There  are  certain  persons  who  for  obvious  reasons,  even  if 
Dot  legally  disqualified,  oaght  not  to  bo  appointed  trustees. 
Suck  are  infants,  lunatics,  persons  domiciled  abroad,  felons, 
bankrupts,  and  cestui*  ?iw  trustor.  The  appointment  of  any 
such  person,  or  the  falling  of  any  existing  trustee  into  such 
s  position,  is  gent* rally  ground  for  application  to  the  court 
for  appoint  mo  nt  of  a  new  trustee  in  his  place.  Any  one 
rosy  be  a  cestui  que  trust  except  a  corporation  aggregate, 
which  cannot  be  a  cestui  que  trust  of  real  estate  without 
a  license  from  the  crown. 

Oreaiitm  and  Kxtixctum  of  the.  Trust. — A  trust  may  be  cre- 
ated either  by  act  of  a  party  or  by  operation  of  law.  Where 
a  trust  is  created  by  act  of  a  party,  the  creation  at  common 
be  in  writing  The  8tatute  of  Frauds  Uee 


Fraud) 


law  by . 


Orations  or  creations  of  trusts  or 


by  some  writing,  signed  by  the  party  who  is  bylaw  ena- 
bled to  declare  such  trust,  or  by  his  last  will  iu  writing,  or 
else  they  shall  be  utterly  void  and  of  none  effect.  Trusts 
arising  or  resulting  by  implication  or  construction  of  law 
are  excepted,  and  it  has  been  held  that  the  statute  applies 
•nly  to  real  estate  and  chattels  real,  so  that  a  trust  of  per- 
sonal chattels  may  still  be  declared  by  parol.  The  declara- 
tion of  a  trust  by  the  crown  must  be  by  letters  patent. 
Trusts  created  by  will  must  conform  to  the  requirements 
of  the  Wills  Act  (see  WILL).  Except  in  the  case  of  chari- 
table trusts,  the  cestui  que  trust  must  be  a  definite  person. 
A  trust,  for  instance,  merely  for  keeping  up  family  tombs  is 
void.  Alteration  of  the  trust  estate  by  appointment  of  a 
new  trustee  could  up  to  1860  only  be  made  where  the  in- 
strament  creating  the  trust  gave  a  power  to  so  appoint,  or 
by  order  of  the  Court  of  Chancery.  But  now  by  the  Con- 
veyancing Act,  1481  (superseding  Lord  St.  Leonard's  Act  of 
I860;1,  the  surviving  or  continuing  trustee  or  trustees,  or  the 
personal  representative  of  the  last  surviving  or  continuing 
trustee,  may  nominate  in  writing  a  new  trustee  or  new  trus- 
tees. On  such  appointment  the  number  of  trustees  may  be 
increased.  Existing  trustees  may  by  deed  consent  to  the 
discharge  of  a  trustee  wishing  to  retire.  Trust  property 
may  be  vested  in  new  or  continuing  trustees  by  a  simple 
declaration  to  that  effect.  By  the  Conveyancing  Act,  1882, 
a  separate  set  of  trustees  may  be  appointed  for  any  part  of 
the  property  held  on  distinct  trusts.  Trusts  created  by 
operation  of  law  are  either  those  which  are  the  effect  of  the 
application  of  rules  of  equity  or  those  which  have  been  con- 
stituted by  a  judicial  authority.  They  include  resulting 
and  constructive  trusts.  A  resulting  trust  is  a  species  of 
implied  trust,  and  consists  of  so  much  of  the  equitable  in- 
as  is  undisposed  of  by  the  instrument  creating  the 
which  is  said  to  result  to  the  creator  and  his  repre- 
tives.  An  example  is  the  purchase  of  an  estate  in  the 
>  of  the  purchaser  and  others,  or  of  others  only.  Here 
ial  interest  is  the  purchaser's.  An  example  of 
a  constructive  trust  is  a  renewal  of  a  lease  by  a  trustee  in 
his  own  name,  where  the  trustee  is  held  to  be  constructively 
a  trustee  for  those  interested  in  the  beneficial  term.  Au 
>of  a  constructive  trust  upon  which  the  courts  have 
called  upon  to  decide  is  the  fiduciary  relation 
i  the  promoter  of  a  proposed  joint-stock  company 
1  the  members  of  the  company  when  formed.  The  other 
falling  under  the  head  of  trusts  by  operation  of  law 
would  be  those  imposed  upon  a  trustee  by  order  of  a  court, 
even  though  they  are  imposed  in  pursuance  of  provisions 
contained  in  a  trust  created  by  a  party.  Such  would  be  the 
trusts  which  have  come  within  the  coguizauce  of  the  court 
by  virtue  of  the  Trustee  Act,  I860,  or  in  any  other  way. 
The  powers  of  the  court  over  trusts  have  been  much  ex- 
tended by  legislation.  The  Act  of  1850  (13  and  14  Vict.  c. 
40)  enabled  the  Court  of  Chancery  to  appoint  new  trustees 
where  expedient,  and  to  make  vesting  orders  in  many 
eases  where  such  orders  could  not  previously  have  been 
made,  as  where  a  trustee  was  a  lunatic,  or  an  infant,  or 
refused  to  convey.  This  Act  was  extended  by  the  Trustee 
Extension  Act,  1852  (15  and  16  Vict.  c.  55).  By  the  Con- 
veyancing Act,  1881,  a  trustee  appointed  by  the  Chancery 
Division  is  to  have  the  same  powers  as  if  be  bad  been  origi- 
nally appointed  a  trustee  by  the  instrument  creating  the 
trust.  The  Bankruptcy  Act,  1883,  enables  the  court  to  ap- 
point a  new  trustee  in  the  place  of  a  bankrupt  trustee.  Be- 
sides being  duly  created,  it  is  necessary  for  the  validity  of 
ibe  trust  that  it  should  be  a  lawful  one.  An  unlawful  trust 
is  one  which  contravenes  the  policy  of  the  law  in  any  re- 
spect. Examples  of  such  trusts  are  trusts  for  a  corporation 
without  license,  for  a  perpetuity,  and  for  purposes  subver- 
sive of  morality,  such  as  trusts  for  illegitimate  children  to 
be  hereafter  born.  Superstitious  uses  (see  Roman  Catho- 
lic Church,  vol.  x*.  p.  648)  also  fall  under  this  head. 
There  are  also  certain  trusts  which  are  avoided  by  statute 


under  particular  circumstances,  such  as  settlements  in  fraud 
of  creditors  (sea  Bankruptcy,  Skttlemrwt).  The  law 
cannot  be  evaded  hy  attempting  to  constitute  a  secret  trust 
for  an  unlawful  purpose.  If  an  estate  be  devised  by  words 
prima  faeis  carrying  the  beneficial  interest,  with  an  under- 
standing that  the  devisee  will  bold  the  estate  in  trust  for 
such  a  purpose,  he  may  be  compelled  to  answer  an  to  the 
secret  trust,  and  on  acknowledgment  or  proof  of  it  there 
will  be  a  resulting  trust  to  the  heir-at-law.  In  the  case  of 
an  advowsou  suspected  to  be  held  for  the  benefit  of  a  Roman 
Catholic  patron,  there  is  a  special  enactment  to  the  same 
effect  (see  QUARR  Impkdit).  The  rules  of  equity  in  chari- 
table trusts  (which  include  all  those  mentioned  in  the  pre- 
amble to  43  Eliz.  c  4)»  arc  less  strict  than  those  adopted  in 
private  trust*.    Chantable^trusts  must  be  lawful,  e.g.,  they 

latitude  of  construction  is  allowed  in  order  to 
the  intentions  of  the  founder,  and  they  will  not  be 
to  fail  for  want  or  uncertainty  of  objects  to  be  benefited. 
The  court,  applying  the  doctrine  of  cypris,  will,on  failure 
of  the  original  ground  of  the  charity,  apply  the  funds  as 
nearly  as  possible  in  the  same  manner.  On  this  principle 
gifts  originally  made  for  purely  charitable  purposes  have 
been  extended  to  educational  purposes.  Further,  trustees 
of  a  charity  may  act  by  a  majority,  but  ordinary  trustees 
cannot  by  the  act  of  a  majority  (unless  specially  empow- 
ered so  to  do)  bind  a  dissenting  minority  or  the  trust  prop- 
erty. A  trust  estate  is  subject  as  far  as  possible  to  the 
rules  of  law  applicable  to  a  legal  estate  of  a  corresponding 
nature,  in  pursuance  of  the  maxim,  "  Equity  follows  the 
law."  Thus  trust  property  is  assets  for  payment  of  debts, 
|  may  be  taken  in  execution,  passes  to  creditors  in  bank- 
ruptcy,  and  is  subject  to  dower  and  curtesy,  to  the  rules 
I  against  perpetuities,  and  to  the  Statutes  of  Limitation. 
This  assimilation  of  the  legal  and  equitable  estates  has 
been  produced  partly  by  judicial  decisions,  partly  by  legis- 
lation. A  trust  is  extinguished,  as  it  is  created,  either  by 
act  of  a  party  or  by  operation  of  law.  An  example  of  the 
former  mode  of  extinction  is  a  release  by  deed,  the  general 
means  of  discharge  of  a  trustee  when  the  purposes  of  the 
trust  have  been  accomplished.  Extinction  by  operation  of 
law  takes  place  when  there  is  a  failure  of  the  objects  of  the 
trust:  t-g-,  if  the  cestui  que  trust  die  intestate  without  heirs 
or  next  of  kin,  the  trustee  retains  the  property  discharged 
of  the  trust  if  it  he  real  estate,  if  it  be  personalty  it  falls 
to  the  crown.  Equitable  interests  in  real  estate  abroad  are 
as  a  rule  subject  to  the  Uz  loci  rei  mUe,  and  an  English  court 
lias  no  jurisdiction  to  enforce  a  trust  or  settle  a  scheme  for 
the  administration  of  a  charity  iu  a  foreign  country.  An 
English  court  has,  however,  jurisdiction  to  administer  the 
trusts  of  a  will  as  to  the  whole  real  and  personal  estate  of 
a  testator,  even  though  only  a  very  small  part  of  the 
and  that  wholly  personal,  is  in  England.  This  was  d 
by  the  House  of  Lords  in  a  well-known  case  in  1883.1 

Rights  and  Duties  of  the  Trustee.— The  principal 
properties  of  the  office  of  trustee,  as  given  by  Mr.  Lewin, 
are  these  :  (1)  A  trustee  having  once  accepted  the  trust 
cannot  afterwards  renounce.  (2)  He  cannot  delegate  it  (3) 
In  the  case  of  co-trustees  the  office  must  be  exercised  by  all 
the  trustees  jointly.   (4)  On  the  death  of  one  trustee  there 
is  survivorship :  that  is,  the  trust  will  pass  to  the  survivors 
or  survivor.   (5)  One  trustee  shall  not  be  liable  for  the 
I  acts  of  his  co-trustee.   (6)  A  trustee  shall  derive  no  per- 
I  sons!  benefit  from  the  trusteeship.   The  office  cannot  be 
j  renounced  or  delegated,  because  it  is  one  of  personal  con  ft  - 
:  deuce.   It  can,  however,  be  resigned,  and  recent  legislation, 
'.  as  has  been  already  stated,  has  given  a  retiring  trustee  large 
1  powers  of  appointing  a  successor.    In  the  case  of  the  death 
I  of  a  single  or  last  surviving  trustee  of  real  estate,  the  trust 
estate  by  the  Conveyancing  Act,  1881,  now  devolves  upon 
his  personal  representative  instead  of  upon  his  heir  or 
devisee.  The  liability  of  one  trustee  for  the  acts  or  defaults 
of  another  often  raises  very  difficult  questions.    A  differ- 
ence is  made  between  trustees  and  executors.   An  executor 
is  liable  for  joining  in  a  receipt  pro  forma,  as  it  is  not 
I  necessary  for  him  to  do  so,  one  executor  having  authority 
to  act  without  his  co-executor  ;  a  trustee  can  show  that  he 
only  joined  for  conformity,  and  that  another  received  the 
money.    A  trustee's  receipt  in  writing  is,  under  the  Con- 
veyancing Act,  1881  (superseding  Lord  St.  Leonards's  Act 
of  1860),  a  sufficient  discbarge,  and  exonerates  the  person 
paying  from  seeing  that  the  money  paid  is  duly  applied 
according  to  the  trust.    If  one  trustee  be  cognisant  of  a 
breach  of  trust  committed  by  another,  and  conceal  it  or  do 
not  take  active  measures  to  protect  the  cestui  que  trust's 
interests,  he  will  be  liable  for  the  breach  of  trust.  An 

1  Pee  Charities,  where  the  preamble  of  the  statute  is  set  out 

in  lull. 

«  Ewing  r.  Orr  Ewing,  Lai*  Report*.  9  Appeal  Cases,  M. 
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■  implied  by  statute  In  every  trust 
deed,  but  this  does  oot  protect  a  trustee  against  liability 
which  would  attach  at  law.  A  trustee,  if  he  commit  a 
.  of  tni»t  at  the  request  of  his  cestui  que  trust,  may 
are  himself  by  an  indemnity,  provided  that  the  cestui 
en  fully  informed  of  the  facte  of  the  < 
■  any  disability  to  consent,  such  as  in  fa 
The  rule  that  a  trustee  is  not  to  benefit  by  his  office  is  bu 
ject  to  some  exceptions.  He  may  do  so  if  the  instrument 
creating  him  trustee  specially  allows  him  remuneration,  as 
is  usually  the  case  where  a  solicitor  is  appointed.  Where 
the  trust  entirely  fails,  as  has  been  said  above,  the  trustee 
is  indirectly  remunerated  by  his  right  to  retain  the  trust 
estate.  The  main  duties  of  trustees  are  to  place  the  trust 
property  in  a  proper  state  of  security,  to  keep  it  (if  per- 
sonalty) in  safe  custody,  and  to  properly  invest  and  dis- 
tribute it.  A  trustee  must  be  careful  not  to  place  himself 
in  a  position  where  his  interests  might  clash  with  his  duty. 
As  a  rule  be  cannot  safely  purchase  from  hia  cestui  que 
trust  while  the  fiduciary  relation  exists  between  them.  In 
all  purchases  with  trust  money  he  is  bound  to  obtain  the 
best  price,  unless  where  an  Act  of  Parliament,  like  the 
Housing  of  the  Working  Classes  Act,  lb8o,  specially  author- 
ir.es  saleatan  under  value.  Investments  by  trustees  demand 
special  notice.  The  general  role  is  that  a  trustee  must  take 
as  much  care  of  the  trust  property  as  of  his  own.  He  is, 
therefore,  justified  in  following  the  usual  course  of  business 
adopted  by  prudent  men  in  making  investments,  e.g.,  by 
employing  a  stock -broker  in  the  ordinary  way.  At  the 
same  time  he  has  not  an  uncontrolled  power  of  investment, 
for  (unless  authorized  by  the  instrument  creating  the  trust) 
he  cannot  lend  trust  money  on  personal  security  or  invest 
in  shares  of  a  private  company.  A  trustee  of  shares  may 
be  liable  a  tieneflcial  owner,  even  though  bis  name  appears 
on  the  register  of  the  company  as  a  trustee.  By  recent  leg- 
islation trustees,  where  not  expressly  forbidden  by  the 
instrument  creating  the  trust,  have  either  an  absolute  or 
qualified  right  to  invest  in  certain  securities.  They  have 
an  absolute  right  to  invest  in  real  securities  in  the  United 
Kingdom  (but  not  on  a  second  mortgage),  in  charges  or 
mortgages  under  the  Improvement  of  Land  Act,  1864,  in 
consols,  exchequer  bills,  or  any  security  the  interest  whereon 
is  guaranteed  by  parliament,  in  Bank  of  England,  Bank  of 
Ireland,  East  India,  and  Metropolitan  Board  of  Works 
stock.  They  have  a  qualified  power  of  investment  (that  is, 
an  extension'of  powers  already  given  in  the  instrument)  in 
debentures  or  debenture  stock  of  railway  and  other  com- 
panies, and  of  corporations  and  local  authorities  under  the 
I^ocal  Ix>ans  Act,  1875,  in  mortgage  debentures  under  the 
Mortgage  Debenture  Acts  of  1865  and  1870,  and  in  securities 
of  the  Isle  of  Man  Government  Trustees  under  the 
Settled  Land  Act,  1888,  have  somewhat  larger  powers  as  to 
railway  stock.  In  many  cases  there  are  restrictions  on 
investment  in  stock  certificates  payable  to  bearer,  although 
in  authorised  securities.  A  power  of  varying  investments 
is  generally  implied,  though  not  expressly  given  by  statute 
as  in  Scotland.  The  duties  of  trustees  in  the  distribution 
of  trust  funds  have  been  made  less  onerous  by  the  Trustee 
Belief  Acts  of  1847  and  1849,  which  enabled  trustees  or  a 
majority  of  them  to  pay  into  the  Bank  of  England  to  the 
account  of  the  particular  trust  any  moneys  belonging  to  the 
trust,  thus  bringing  the  property  within  the  jurisdiction  of 
the  court,  from  which  it  can  only  be  obtained  on  petition. 
Similar  powers  were  conferred  upon  trustees  of  charities  by 
18  aud  19  Vict,  c  124.  By  more  recent  Acts  (22  and  23  Vict, 
c  35,  23  and  24  Vict,  c  38)  applications  for  advice  may  be 
made  by  a  trustee  to  a  judge  of  the  Chancery  Division  on  a 
petition  or  summons.  The  liability  of  a  trustee  to  bis 
cestui  que  trust  on  any  claim  for  property  held  on  an 
express  trust  or  in  respect  of  breach  of  such  trust  is  not 
burred  by  any  statute  of  limitations,  36  and  37  Vict.  c.  66. 
s.  26  (2i.  The  powers  of  trustees  have  lately  been  consid- 
erably extended  by  the  Conveyancing  Act,  1881,  and  the 
Settled  Land  Act,  1882,  in  other  matters  besides  those  that 
have  been  already  noticed.  One  of  the  most  important  of 
the  new  powers  is  that  of  compounding,  compromising,  or 
abandoning  claims  relating  to  the  trust.  For  the  trustee  in 
bankruptcy,  see  Bankruptcy.  The  trustee  to  preserve 
contingent  remainders,  at  one  time  common  in  convey- 
ancing, has  ceased  to  be  necessary  'tec  Rkmaixdkb. Tebm). 
A  bare  trustee  is  one  to  win use  office  no  duties  were  origi- 
nally attached,  or  who,  though  such  duties  were  attached, 
would  on  the  requisition  of  the  cestui  que  trust  be  com- 
pellable to  convey  the  estate  to  him  or  by  bis  direction. 
The  term  is  used  in  some  Acta  of  Parliament,  for  instance 
the  Vendor  and  Purchaser  Act.  1874.' 

:  Duties  of  the  Oettui  que  Tnut.— These  may  be 


NevUe. 


1  The  pb  raw  •'  bare  trust "  occur*  as  long  ago  as  1686, 
Saunders,  1  Venum't  Sep.,  415. 


to  a  great  extent  deduced  from  what  has  been  already  said 
as  to  the  correlative  duties  and  rights  of  the  trustee.  The 
cestui  que  trust  has  a  general  right  to  the  due  management 
of  the  trust  property,  to  proper  accounts,  and  to  enjoyment 
of  the  profits.  He  can  as  a  rule  only  act  with  the 
of  the  trustee,  unless  he  seeks  a  remedy 

nself.  Thus  the  trustee  must  be  a  party  to  an 
brought  in  respect  of  the  trust  estate,  and  must  join 
in  presenting  a  petition  in  bankruptcy  on  account  of  s  drbt 
due  to  the  estate,  but  the  cestui  que  trust  on  giving  htdrtn 
nity  can  require  the  trustee  to  lend  bis  name  as  a  party. 
He  may  also  require  the  trustee  to  execute  conveyances  of 
the  legal  estate  according  to  his  directions.  Trust  property 
if  parted  with  by  the  trustee  in  fraud  of  the  trust  may  be 
followed  by  the  cestui  one  trust,  even  into  the  hands  of  • 
purchaser  for  value  with  notice  of  the  trust.  Tbecettai 
que  trust  may  lose  bis  rights  by  fraud,  by  laches,  and  by 
concurrence  or  acquiescence  in  a  breach  of  trust.  Thatch 
no  lapse  of  time  bars  his  remedy  againat  the  trustee  per- 
sonally ,  he  cannot,  by  the  terms  of  the  Real  Property 
Limitation  Act,  1874,  recover  land  or  rent  vested  ia  a 
trustee  upon  an  express  trust  after  twelve  years  from  the 
time  when  the  right  accrued  or  six  years  after  the  cesser  of 
any  disability.  The  equitable  right  of  the  cestui  que  trust 
has  sometime*  been  recognised  by  statute  in  c**a>  wherr  it 
would  be  manifestly  unjust  that  he  should  suffer  disability 
by  virtue  of  his  having  merely  an  eqnitable  interest.  Tbt 
cestui  que  trust  has  the  right  of  voting  for  members  of 
parliament,  and  is  qualified  to  serve  as  a  juror.  On  bank' 
ruptcy  of  the  trustee  the  trust  estate  is  not  affected.  Nor 
was  it  affected  even  before  the  Felony  Act,  1K70,  by  the 
conviction  and  attainder  of  the  trustee  for  felony.  At- 
tainder of  the  trustee  for  treason  involved,  however,  for- 
feiture of  a  trust  estate  of  inheritance.  (Sec  Treason.; 
The  recognition  of  the  cestui  que  trust  as  owner  is  still  not 
complete.  Thus  no  notice  of  a  trust  is  recognised  in  cer- 
tain public  documents,  as  the  books  of  the  Bank  of  Euslsnd 
and  the  registers  kept  under  the  Merchant  Shipping  Act, 
1854.  the  Companies  Act,  1802.  the  Land  Transfer  Act.  1S75, 
and  the  Colonial  Stock  Act,  1877. 

Procedure.— This  is  regulated  almost  entirely  by  legula- 
leediugs  relating  to  a  trust  may  be*  brought  in 
oarts  of  first  lnstance,-(l)  the  Chancery  Di- 
vision of  the  High  Court  of  Justice  or  the  Chancery  Oocrt 
of  the  County  Palatine  of  Lancaster,  (2)  a  court  of  hauk- 
ruptcy,(3)  a  county  court,  (4)  a  criminal  court.  (1)  By  the 
Judicature  Act,  1873,  J  34,  the  execution  of  trusts,  charitable 
or  private,  is  assigned  to  the  Chancery  Division.  The  rules 
of  the  Supreme  Court,  1883,  provide  for  special  indorse- 
ment in  an  action  on  a  trust,  for  the  parties  to  the  action, 
for  interrogatories  and  pleading,  and  for  proceeding  by 
originating  summons.  (See  Sit* mows.)  Forms  of  plead ioi 
are  given  in  the  appendix  to  the  rules.  An  injunction 
rather  than  an  action  may  sometimes  be  the  proper  remedy 
as  in  the  case  of  threatened  breach  of  trust.  The  Trustee 
Belief  Acts,  the  Trustee  Act,  and  Lord  St.  Leonards'*  Act  of 
1859  provide  for  proceeding  by  petition  or  summons.  Ap- 
plications under  the  Conveyancing  Act  must  be  in  ch»m- 
bers  in  the  first  instance,  and  so  must  applications  under 
the  Trustee  Belief  Acts  where  the  money  or  securities  is 
court  do  not  exceed  £1000  ($4860)  or  £1000  nominal  valoe. 
The  procedure  in  charitable  trusts  differs  to  some  extent 
from  that  in  use  in  private  trusts.  The  most  usual  course 
of  proceeding  is  by  information  in  the  name  of  the  at- 
torney-general. Another  mode  is  by  petition  under  Sir 
Samuel  Romilly's  Act,  62  Geo.  III.  c.  101,  superseding  the 
cumbrous  procedure  by  commission  which  had  been  pre- 
viously in  use  under  43  Elis.  c  4.  A  third  mode  is  under 
the  powers  of  the  Charitable  Trusts  Acta,  the  first  of 
which  was  passed  in  1853.  No  proceeding  under  these 
Acts  can  be  taken  without  the  authority  of  the  charity 
commissioners.  (2)  The  equitable  debt  due  from  the 
trustee  to  the  cestui  que  trust  will  support  a  petition  is 
bankruptcy,  and  is  a  debt  provable  in  bankruptcy.  Ad  order 
of  discharge  in  bankruptcy  does  not  release  the 
■  from  any  debt  or  liability  incurred  by  means  of 
•  breach  of  trust,  nor  does  it  release  a  co-trust 
'  rupt.  (3)  The  County  Courts  Equitable  Jurisdiction  Act, 
1865,  confers  on  county  courts  the  authority  of  the  Higi 
Court  In  the  execution  of  trusts  and  proceeding*  under  the 
Trustee  Acta  where  the  trust  estate  does  not  eicced  <5» 
■*24:»]  in  amount  or  value.  By  the  County  Court*  Art. 
1807.  applications  may  be  made  at  chambers  for  transfer  to 
a  county  court  of  an  action  pending  in  the  High  Owrt 
where  the  property  does  not  exceed  £500  in  amount  or 
value.  The  same  Act  allows  trust  funds  not  exceeding  that 
limit  to  be  paid  Into  the'  post-office  savings  bank  hi  a 
county  court  town  in  the  name  of  the  registrar.  A  roonty 
court  has  jurisdiction  in  charitable  trusts  where  the  I 
of  a  charity  does  not  exceed  £50  [1243].  The 
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rule*,  1686,  contain  orders  regulating  the  practice  with 
r«pect  to  both  private  and  rhariuble  trusts.  Powers 
(ifflilar  to  those  given  to  county  courts  in  England  have 
bean  conferred  upon  the  civil  bill  courts  in  Ireland.  (4)  At 
common  law  trustees  committing  a  fraudulent  breach  of 
trust  could  not  be  punished  criminally.  This  was  altered 
hy  the  Fraudulent  Trustees  Act  of  1857,  now  superseded 
by  the  Larceny  Act,  1861,  under  which  a  trustee  on  an  ex- 
ana  trust,  whether  public  or  private,  created  by  deed,  will, 
u  instrument  in  writing,  who  with  intent  to  defraud  con- 
Tfrt*  to  his  own  use  or  benefit  or  the  use  or  benefit  of  any 
other  person  than  the  cestui  que  trust,  or  for  any  purpose 
other  than  the  public  or  charitable  purpose,  or  otherwise 
disposes  of  or  destroy*  such  property  or  auy  part  thereof,  is 
guilty  of  misdemeanor  and  punishable  with  peual  servi- 
tude for  a  term  not  exceeding  seven  years.  No  prosecution 
it  to  be  commenced  without  the  sanction  of  the  attorney- 
general  or — where  civil  proceedings  have  been  already 
taken  against  the  trustee — without  the  sanction  of  the  civil 
court.  The  offence  cannot  be  prosecuted  at  quarter  sea- 
lion*.1 

UntUwi.  The  history  of  the  law  differs  considerably 
from  that  of  England,  though  perhaps  the  position  of  the 
Scotch  trustee  is  now  not  very  different  from  that  of  the 
trustee  in  England.  The  Statute  of  Uses  did  not  apply  to 
Scotland,  since  neither  that  nor  any  similar  legislation  was 
necessary  in  a  system  in  which  law  and  equity  were  ad- 
ministered by  the  same  tribunals.  Trusts  seem  to  have 
existed  from  time  immemorial,  and  have  been  frequently 
regulated  by  statute.  The  policy  of  the  English  Statute  of 
Frauds  was  no  doubt  intentionally  imitated  in  the  Act 
1*5%,  c.  25,  enacting  that  no  action  of  declarator  of  trust 
should  be  sustained  as  to  any  deed  of  trust  made  for  there- 
after, except  upon  a  declaration  or  back-bond  of  trust  law- 
fully subscribed  by  the  person  alleged  to  be  trustee  and 
against  whom  or  his  heirs  or  assignees  the  declarator  should 
be  intended,  or  unless  the  same  were  referred  to  the  oath  of 
the  party  simpliciter.  The  Act  does  not  apply  to  all  cases,  but 
>>nly  to  those  in  which  by  the  act  of  parties  documents  of 
title  are  in  the  name  of  a  trustee,  but  the  beneficial  interest 
in  another.  The  person  creating  the  trust  is  called  the 
inuUr,  a  term  unknown  in  England.  On  the  other  hand 
the  term  cestui  que  trust  is  unknown  in  Scotland.  The 
office  of  trustee  Is  prima  facie  gratuitous,  as  iu  England,  it 
being  considered  to  fall  uuder  the  contract  or  mandate. 
Some  of  the  main  differences  between  English  and  Scotch 
law  are  these.  There  is  no  presumption  in  Scotland  of  a 
resulting  trust  in  favor  of  a  purchaser.  A  trust  which 
Upses  by  the  failure  of  a  beneficiary  goes  to  the  crown  as 
<UlimuM  here*,  not  to  the  trustee.  The  office  of  trustee  is  not 
»  joint  office,  therefore  there  is  uo  right  of  survivorship, 
and  on  the  death  of  a  trustee  the  survivors  are  incompetent 
to  act,  unless  a  certain  number  be  declared  or  presumed  to 
be  a  quorum,  or  the  office  be  conferred  on  trustees  and  the  ac- 
cedors  and  survivors  of  them.  Sometimes  the  concurrence 
of  one  trustee  is  rendered  absolutely  necessary  by  his 
being  named  tine  quo  non.  The  Courtof  Session  may  appoint 
new  trustees,  but  generally  appoints  a  judicial  factor.  There 
has  been  a  considerable  amount  of  recent  legislation, 
chiefly  in  the  direction  of  extending  the  powers  of  trustees 
and  of  the  court,  in  trust  matters.  By  24  and  25  Vict.  c.  84 
(amended  by  26  and  27  Vict,  c  115)  an  appointment  of 
gratuitous  trustees  by  deed  or  local  act  was  to  be  held  to 
include  certain  provisions  usually  included  in  deeds  of  ap- 
pointment, i.e.,  powers  of  resignation  and  of  assumption  of 
new  trustees,  and  provisions  that  the  majority  of  trustees 
accepting  and  surviving  Bhould  be  a  quorum,  and  that  each 
trustee  should  only  be  liable  for  bis  own  acta  and  intromis- 
sions and  should  not  be  liable  for  omissions.  The  Trusts 
Act,  1867  (30  and  31  Vict.  c.  97),  added  to  the  common  law 
powers  of  trustees  by  giving  them  authority  to  appoint  fac- 
tors and  law  agents,  to  discharge  trustees  who  have  resigned, 
to  grant  leases  for  a  limited  period,  to  uplift,  discharge,  or 
nwigtt  debts,  to  compromise  claims,  to  grant  all  necessary 
deeds,  and  to  pay  debts  due  by  the  truster  or  the  trust  es- 
tate. It  alao  gave  the  Court  of  Session  power  (exercisable 
by  the  lord  ordinary  in  the  first  instance)  beyond  what  it 
possessed  by  its  nobtlr  officium,  in  cases  of  expediency,  of  sel- 
ling the  trust  estate,  of  granting  feus  or  long  leases,  and  of 
borrowing  and  excambion.  Power  was  given  to  trustees  to 
appoint  additional  trustees  by  deed  of  assumption,  and  where 

1  Th«  principal  authority  Is  Lewin's  Ijawof  TnuU  (Sth  ed.,  1 
The  powers  of  trustee*  under  the  Conveyancing  and  Settled 
Und  Acta  will  be  found  summarised  In  the  treatises  on  these 
•ruby  Wolstenholme and  Turner.  The  principal  authorities  on 
charitable  trusts  are  fcbelford  and  Tudor  (IH52).  For  the  history 
may  be  consulted  Bacon.  h\u<  Tracts;  Heading.  On  the  Oatutr  of 
Vsrt;  Gilbert,  On  !'"■»;  Sanders,  On  t'oe*  ■mo  Trusts  ;  S  pence,  Equi- 
table Jurisdiction,  vol.  i.  p.  435  ;  Dlgby,  Hist.  <tf  the  Law  of  Real 
Property,  chaps,  vl.  vil. 


ptlon  could  not  be  made  the  court  might  appoint. 
Authority  was  conferred  upon  the  beneficiary  of  a  lapsed 
trust  to  complete  title  on  petition.  The  powers  of  investment 
given  to  trustees  have  since  been  largely  increased  by  the 
Trusts  Amendment  Act,  1884.  They  are  now  much  the  same 
as  those  allowed  in  England.  The  principal  differences  are 
that  in  Scotland  there  is  a  statutory  power  to  vary  securi- 
ties, and  that  statutory  investment  by  a  Scotch  trustee  is  not 
allowed  in  Bank  of  Ireland  stock  or  on  real  security  in  Ire- 
land. The  Titles  to  Land  ConsoHuation  Act,  1868  (31  and  32 
Vict.  c.  101),  contained  provisions  as  to  the  mode  of  complet- 
ing title  by  a  judicial  factor  ou  a  trust  estate  and  by  trustees 
in  sequestration  and  as  to  the  vesting  in  trustees  of  heri- 
table property  conveyed  for  religious  or  educational  pur- 
poses. The  Conveyancing  Act,  1874  (37  and  38  Vict.  c.  94,1 
dealt  with  compositions  payable  by  trustees  on  thedeath  of 
a  vassal,  and  with  completion  of  title  by  the  heir  of  a  sole 
or  last  surviving  trustee,  by  a  successor  of  an  ex  officio 
trustee  and  by  trustees  where  words  of  conveyance  are  not 
expressed  to  be  in  favor  of  such  trustees.  Forms  of  docu- 
ments relating  to  trust  property  will  be  found  in  Jurid- 
ical Styles  and  in  the  schedules  to  the  Acta  of  1867, 1868, 
and  1874.  A  conveyance  in  trust  may  be  either  absolute 
with  a  back-bond  or  in  form  a  conveyance  in  trust.  A. 
trustee  is  responsible  for  the  due  execution  of  the  trust, 
subject  to  the  limitations  contained  in  24  and  25  Vict.  c. 
84.  The  provision  of  the  Companies  Act,  1862,  that  no  trust 
is  to  be  entered  on  the  register  does  notapply  to  Scotland.  A 
trustee,  a  member  of  a  joint-stock  company,  though  entered 
on  the  register  as  a  trust  dispouee,  may  incur  personal  lia- 
bility as  a  partner,  unless  the  contrary  be  expressed.  Lia- 
bility under  such  circumstances  was  established  in  the 
litigation  which  followed  the  suspension  of  the  City  of 
(Jlasgow  Bauk  in  1878.*  A  sheriff  court  has  jurisdiction 
over  actions  of  declarator,  relating  to  questions  of  heritable 
right  or  title,  where  the  value  of  the  subject  in  dispute 
does  not  exceed  £50  [$243]  by  the  year  or  £1000  [$4860]  in 
value  (40  and  41  Vict,  c  50).  A  judicial  factor  may  be 
appointed  by  the  sheriff  court  where  the  yearly  value  of 
the  estate  does  not  exceed  £100  [$486]  (43  and  44  Vict  c  4). 
Fraudulent  trustees  are  criminally  liable  at  common  law, 
not  by  statutory  enactment,  as  in  England.  Adjudication 
on  a  trust  bond  is  a  mode  of  obtaining  the  decision  of  the 
Court  of  Session  on  a  bond  by  a  fictitious  creditor  for  the 
purpose  of  giving  title  to  the  heir,  by  preventing  his  lia- 
bility to  possible  passive  representation.  It  is  regulated  by 
1695,  c  24.» 

United  states. — In  New  York  and  some  other  States  uses 
and  trusts  have  been  abolished  (with  certain  exceptions),  and 
every  estate,  subject  to  those  exceptions,  is  deemed  a  legal 
right  cognizable  in  courts  of  law.  The  exceptions  are  in 
New  York  implied  trusts  and  express  trusts  to  sell  land  for 
the  benefit  of  creditors,  to  sell,  mortgage,  or  lease  lands  for 
the  benefit  of  legatees,  or  for  the  purpose  of  satisfying  any 
charge  thereon,  to  receive  the  rents  and  profits  of  lands  and 
apply  them  to  the  use  of  any  person  during  the  life  of  such 
person  or  any  shorter  term,  or  to  receive  such  rents  and 
profits,  and  accumulate  the  same  within  the  limits  allowed 
by  the  law.  Trusts  of  personalty  for  public  purposes  are 
very  generally  allowed  in  States  where  private  trusts  do 
not  exist.  Provisions  similar  to  those  of  the  English  Statute 
of  Frauds  have  been  generally  adopted  by  the  States  which 
recognise  private  trusts.  Some  States  go  further  than  the 
statute  and  allow  the  creation  of  trusts  (other  than  those 
arising  by  implication  or  operation  of  law)  only  by  means  of 
will  or  deed.  Where  the  trust  is  of  real  estate,  the  deed  must 
generally  be  registered  [see  Registration).  Forms  of  deeds 
of  trust  aregiveuintheStatutesof  Virginia  and  other  States. 
The  English  doctrine  of  cy  prh  seems  to  have  been  adopted 
only  in  Pennsylvania.  Conveyances  in  trust  for  the  settler 
are  generally  void  against  creditors  by  the  policy  of  the 
Acta  of  Elizabeth.  By  the  legislation  of  some  States  a 
freehold  may  commence  in  futuro  without  the  operation  of 
of  Uses.   Societies  of  professional  trustees,  re- 


ceiving a  percentage  of  the  income  of  the  property  as 
payment  for  their  trouble  and  liability,  are  frequently 
recognized  by  law.  8uch  societies  are  generally  under  an 
obligation  to  make  periodical  returns  of  their  receipts  and 
expenditure.  A  public  trustee  as  a  corporation  sole  exists 
in  some  States.  Trustee  process  in  the  New  England  States 
is  what  is  generally  known  as  garnishee  process  in  Eng 
land,  that  is,  a  mean 
of  a  debtor  in  the  han 


of 

hands  of  third 


property  and 
ions  for  the  benefit  of 
(J.  wf.) 

*  The  principal  case  was  Mulr  r.  City  of  Glasgow  Bank,  Law 

RrjiorU,  4  Appeal  f'ases,  887. 

»  See  G.  J.  Hell.  Principle*,  H  1991-2001  ;  R.  Bell,  Lav  Diet,  S.V. 
"  Trust  "  and  "  Trustee." 

•  See  WashbUfB,  Kent  Property,  vol.  11..  bk.  II..  chaps,  ft..  111. : 
|  Btimson,  American  StoJ,Uc  Law,  rf  1700-1764. 


Digitized  by  Google 


638 


TSARITSYN— TSCHUDI. 


TSARITSYN,  a  district  town  of  the  government 
of  Saratoff,  Russia,  situated  on  the  right  bank  of  the 
lower  Volga  where  it  suddenly  turns  towards  the 
southeast,  only  40  miles  distant  from  the  Don.    It  is 


Selo  under  Alexander  I.    The  railway 
town  with  St  Petersburg  (1838)  wae  the  fint  to  be"  coa- 
st rue  ted  in  Russia. 

TSCHUDI,  or  Schudy,  the  name  of  one  of  the 


the  terminus  of  a  railway  line  which  begins  at  Riga  oldest  and  moat  distinguished  families  of  the  land  of 


and,  running  southeastwards,  crosses  all  tne  main  lines 
which  radiate  from  Moscow  to  the  south.    It  is  also 
connected  by  rail  with  Kaktch  on  the  Don,  where 
merchandise  from  the  Sea  of  Azoff  is  disembarked 
and  transported  by  rail  to  Tsaritsyn,  to  be  sent  thence 
by  rail  or  steamer  to  different  parts  of  Russia.  Corn 
from  middle  Russia  for  Astrakhan  is  transferred  from 
the  railway  to  boats  at  Tsaritsyn  ;  timber  and  wooden 
wares  from  the  upper  Volga  are  unloaded  here  and 
sent  by  rail  to  KaJatch  ;  and  fish,  salt,  and  fruits  sent 
from  Astrakhan  by  boat  up  the  Volga  are  here  un- 
loaded and  despatched  by  rail  to  the  interior  of  Russia. 
The  town  has  grown  rapidly  since  the  completion  of 
*J>e  railway  systemj  and  has  a  large  trade  in  naphtha 
from  Baku,  which  is  shipped  up  the  Volga  to  Tsarit- 
syn and  sent  thence  by  rail  to  the  interior  of  Russia. 
Th«  railway  between  the  Baskunchak  salt  lakes  of 
Astrakhan  and  the  Volga  has  made  Tsaritsyn  also  a 
depfit  for  the  salt  trade.    In  1882  10,000,000  cwte.  of 
merchandise,  valued  at  one  million  sterling  [$4,860,- 
000|,  were  landed  at  Tsaritsyn,  and  since  then  the 
figures  have  notably  increased.    In  addition  Tsaritsyn 
is  the  centre  of  the  trade  connected  with  the  mustard 
plantations  of  Sarepta,  Dubovka,  and  the  neighbor- 
hood ;  170, 000  cwte.  of  mustard  seed  are  either  ground 
or  converted  into  oil  annually,  the  exports  being  70,000 
cwts.  of  mustard  and  half  the  corresponding  quantity 
of  oil  (valued  at  £250.000)  [$l,216,00uj.    The  fisheries 
of  the  place  are  also  important.    The  population  (6750 
in  1861 )  numbered  31.220  in  1882.    It  is  still  larger  in 
summer,  Tsaritsyn  having  become  the  gathering-place 
of  poor  people  in  search  of  work,  and  the  misery  and 
filth  in  its  poorer  quarters  are  very  great    The  build- 
ings of  the  town  do  not  improve  proportionately  with 
the  increase  of  wealth.    They  include  a  (wooden) 
theatre,  a  public  library,  and  two  gymnasia  for  boys 
and  girls.    The  old  church  of  St.  John  (end  of  16th 
century)  is  a  fine  specimen  of  the  architecture  of  its 
period. 

Tsaritsyn  was  founded  in  the  16th  century,  when  a  fort 
was  erected  to  prevent  the  incursions  of  the  free  Cossacks 
and  runaway  Kerfs  who  gathered  on  the  lower  Volga,  as 
awe  those  of  the  Kalmucks  and  Circassians.  In  1606 
Tsaritsyn  took  part  in  the  rising  in  favor  of  the  false 
Demetrius,  and  Kazin  took  the  town  in  1670.  Tho  Kal- 
mucks and  Circassians  of  the  Kuban  attacked  it  repeat- 
edly in  the  17th  century,  so  that  it  had  to  be  fortified  by 


Glarus,  Switzerland.  From  1029  to  1253  a  member  of 
the  clan  held  the  office  of  steward  of  the  abbess  of 
Sackingen  on  the  Rhine,  the  lady  of  the  manor;  and 
after  Glarus  ioined  the  Swiss  Confederation  in  1352 
various  members  of  the  family  held  high  political 
offices  at  home,  and  were  distinguished  abroad  at 
soldiers  and  in  other  ways.  In  literature,  its  most 
eminent  member  was  GlLES  or  ikiiim  s  TscHt'Dl 
( 1 505-1 572),  who,  after  having  served  his  native  land 
in  various  offices,  in  1558  became  the  chief  magistrate 
or  "  landamuiann."  Originally  inclined  to  modem 
tion.  he  became  later  in  fife  more  and  more  devoted 
to  the  cause  of  the  counter-Reformation.  It  is,  how- 
ever, as  the  historian  of  the  Swiss  Confederation  that 
he  is  best  known  ;  by  incessant  wanderings  and  un- 
wearied researches  amongst  original  documents  he 
collected  material  for  three  great  works,  which  there- 
fore can  never  wholly  lose  their  value,  though  hit 
researches  have  been  largely  supplemented  and  cor- 
rected by  those  of  more  recent  students.  In  1538  his 
book  on  Rhsetia,  written  in  1528,  was  published  in 
Latin  and  in  German — De  prisca  ac  vera  Alpimi 
Rhcetia,  or  Die  uralt  teahrhafftig  Alpisch  Rhatta. 

His  other  works  were  not  published  until  long  after  hi* 
death.  The  Be*ehrribung  Gailue  Oamatm  appeared  under  Gal- 
lati's  editorship  in  1758,  and  is  mainly  devoted  to  a  topo- 
graphical, historical,  and  antiquarian  description  of  ancient 
Helvetia  and  Kim-tin.  the  latter  part  beinghiaearly  work  on 
Rhastia  revised  and  greatly  enlarged.  This  book  was  de- 
signed practically  as  an  introduction  to  hi*  magnum  npaj.the 
Chnmiam  Helretieum,  part  of  which  (from  1100  to  1470j  ni 
published  by  J.  R.  Iselin  in  two  stately  folios  (1734-36) ;  the 
rest  (to  1564)  consists  only  of  rough  materials.  The  value 
of  the  work  rests  very  largely  on  the  constant  use  of  origi- 
nal documents,  no  fewer  than  750  being  printed  in  Iselin  s 
edition,  though  the  transcripts  do  not  always  in  point  of 
accuracy  come  up  to  the  standard  demanded  by  the  modern 
critical  historian.  Many  ballads  are  incorporated  and  also 
many  oral  traditions,  both  being  employed  to  give  life  and 
picturesqueness  to  bis  story,  though  often  at  the  expense 
of  historical  truth,  the  stock  instance  of  which  is  the 
manner  in  which  he  completed  and  elaborated  the  Tell 
legend  (see  Tell).  In  many  ways  his  book,  save  in  its 
flowing  and  quaint  German,  is  rather  like  the  work  of  a 
14th-century  chronicler  than  a  critical  history;  bat  it 
has  been  the  source  from  which  all  later  Swiss  writer* 
have  drawn  their  information,  and  in  many  cases  pre- 
serves the  evidence  of  original  documents  which  have 
since  disappeared.    It  is  in  short  a  history  rather  reseuv 

earthen  and  palisaded  wall, trace*  of  "wh'ic'hVre  !  bli"« *h.ftt  °f  .Liv7 .*htHn ,thatK of  Ual,*.m  «  8tabt?»-      ,  t 

Subjoined  is  a  list  of  other  prominent  members  of  the 

family.    Dominic  (1596-1654)  was  a  Benedictine  monk  at 

Muri  and  wrote  a  painstaking  work,  Origo  tt  genealagi* 

ploriotistimorum  comitum.  de  Habtburg  (1651).     Joseph,  a 

Benedictine  monk  at  Einsiedcln,  wrote  a  useful  history  of 

his  abbey  (1833).   The  family,  which  became  divided  in 

religious  matters  at  the  Reformation,  also  includes  several 

Protestant  ministers,— John  Henry  (1670-1729 ),  who  wrote 

Iietchreibnng  dt*  I  And*  Glarus  ( 1714) ;  John  Thomas  (1714- 

1788),  who  left  behind  him  several  elaborate  MSS.  on  the 

local  history  of  Glarus;  and  John  James  (1722-17e4),  who 

compiled  an  elaborate  family  history  from  900  to  1500,  and 

an  account  of  other  Glarus  families.1    John  Louis  (d. 

1784),  who  settled  in  Metz  and  contributed  to  the  EmyrU- 

pMie,  and  Frieorich  (1820-1886),  the  author  of  Iku  7W- 

lebea  der  Alpenitelt,  were  distinguished  naturalists.  Among 

tho  soldiers  may  be  mentioned  Christopher  (1571-1629i, 

a  knight  of  Malta  and  an  excellent  limtuist,  who  served  in 

tho  French  and  Spanish  armies;  while  the  brothers  Lot  is 

Leonard  (1700-1779)  and  Joseph  Anthony  (1703-1770 

were  in  the  Neapolitan  service.    Valentine  (1499-15S.V, 

the  cousin  of  Giles,  was,  like  the  latter,  a  pupil  of  Zwinfli. 

whom  he  afterwards  succeeded  as  pastor  of  Glarus,  and  by 

his  moderation  gained  so  much  influence  that  during  the 

thirty  years  of  his  ministry  his  services  were  attended  alike 

by  (Catholics  and  Protestants. 

1  [John  Jamt*  Von  TWhwU,  a  grandson  of  the  historian,  bora 


still  visible. 

.  TSARSKOTE  SELO,  a  district  town  of  Russia, 
in  the  government  of  St.  Petersburg,  and  an  imperial 
residence,  18  miles  to  the  south  of  the  capital,  is  situa- 
ted on  the  Duderhof  Hills  and  consists  of  the  town 
proper,  surrounded  by  several  villages  and  a  German 
e  ony V  whicn  are  B,,n>mer  resorts  for  the  inhabitants 
of  St.  Petersburg,  and  t  he  imperial  parks  and  palaces. 
I  he  town  is  built  according  to  a  regular  plan,  and  its 
houses,  a  great  number  of  which  have  been  erected  by 
the  crown,  are  nearly  all  surrounded  by  gardens.  The 
cathedral  of . St.  Sophia  is  a  miniature  copy  of  that  at 
Constantinople.  The  town  has  two  gymnasia  for  boys 
and  girls  The  imperial  parks  and  gardens  cover  1G80 
acres;  the  chief  of  them  is  the  ,rold  "  garden  con- 
taming  the  "old  palace,"  built  by  Rastrelli,  thegallery 
of  Cameron  adorned  with  fine  statues,  and  numerous 
pavilions  and  kiosks.  The  population  numbered 
15,000  iu  18S5. 

When  Peter  I.  took  possession  of  the  month  of  the  Neva 
a  Finnish  village,  Saari-moi*.  stood  on  tho  site  now  occu- 
pied by  the  town,  and  its  Russified  name  Sarakaya  was 
changed  into  Tsarskoye  when  Peter  I.  presented  it  to  his 
wife  Catherine.  It  was  especially  embellished  by  Eliza- 
U*".  U"der  9^hVrinu  a  town,  Sophia,  was  built  ; 
close  by.  but  its  inhabitant,  were  transferred  to  Tsarskoye  |  f^'and     Vienna  1„7«S .-a"*.  X) 
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TSE-NAN  FOO,  the  capital  city  of  the  prov- 
ince of  Shantung  in  China,  stands  in  36°  40/ 
N.  lat  and  117°  V  E.  long.  It  is  situated  in  one  of 
the  earliest  settled  districts  of  the  empire,  and  figures 
repeatedly  in  the  records  of  the  wars  which  troubled 
the  country  during  the  six  centuries  that  preceded  the 
Christian  era.  On  the  establishment  of  the  Han  dy- 
nasty (b.C.  206)  it  had  the  name  which  it  now  bears ; 
but  during  the  next  200  years  it  was  known  at  differ- 
ent periods  as  P'ing-yuen,  Ts'ien-sh'ing,  and  Po-hai. 
In  the  4th  century  its  name  was  changed  to  Tse  ;  and 
by  the  founder  of  the  Tang  dynasty  (618-907)  it  was 
christened  Lin-tsze,  by  which  name  it  was  known  until 
the  overthrow  of  the  Mongol  dynasty  in  the  14th  cen- 
tury, when  the  name  of  Tse-nan  was  restored  to  it. 
The  city,  which  lies  in  the  valley  of  the  present  chan- 
nel of  the  Yellow  river  (Hoang-Ho),  and  at  a  short 
distance  from  its  banks,  is  surrounded  by  a  triple  line 
of  defence.  First  is  the  city  wall,  strongly  built  and 
carefully  guarded,  outside  this  a  granite  wall,  and  be- 
yond this  again  a  mud  rampart  The  streets  are  full 
of  good  shops,  among  which  book,  picture,  and  flower 
shops  are  conspicuous.  There  are  two  fine  examina- 
tion halls,  one  for  bachelors  of  arts  and  the  other 
for  doctors  of  law,  several  handsome  temples,  and  a 
metropolitan  "drum"  tower.  The  most  noticeable 
feature  about  the  city  is  three  springs  outside  the 
west  gate,  which  throw  up  as  many  streams  of  tepid 
water  to  a  height  of  about  2  feet.  This  water,  which 
is  pleasant  to  the  taste,  and  is  highly  prized  for  its 
healing  qualities,  flows  in  such  abundant  quantities 
that  it  fills  the  moat  and  forniB  a  fine  lake  in  the 
northern  quarter  of  the  city.  With  the  taste  which 
Chinamen  always  show  in  such  matters,  the  lake  is 
divided  into  a  number  of  water  avenues  by  floating 
banks,  on  which  flowers  and  trees  are  ski!  Ifully  ar- 
ranged, and  is  further  adorned  with  several  pictu- 
resque summer  hsuses,  which  form  points  of  attrac- 
tion to  picnic  parties  and  pleasure-seekers  during  the 
wanner  months.  Its  waters  abound  with  many  spe- 
cies of  edible  fish.  The  population  of  the  town  is 
reckoned  at  about  100,000,  among  whom  are  2000  Mo- 
hammedan families.  The  city  is  the  centre  of  a 
Roman  Catholic  see,  and  has  opened  its  gates  to  sev- 
eral Protestant  missionary  bodies. 

in  North  China,  London,  1870. 


TSETSE  FLY  (Glotrina  monitan*).  The  tsetse 
fly,  so  much  dreaded  by  the  traveller  in  South  Africa, 
belongs  to  the  sub-family  Musciiur  and  is  closely 
allied  to  Stomoxya.  It  is  scarcely  larger  than  the 
common  house  fly,  which  it  resembles  in  its  general 
shape.  It  can,  however,  be  easily  distinguished  by 
its  color  and  the  position  of  its  wings.  These  are 
longer  than  the  abdomen,  and  when  at  rest  they  pro- 
ject behind  it,  overlapping  one  another  at  their  tips. 
This  gives  the  fly  a  longer  and  narrower  outline  than 
that  of  the  house  fly.  The  color  is  somewhat  like  that 
of  the  honey  bee :  the  thorax  is 
chestnut  brown  with  four  long- 
itudinal black  stripes,  the  ab- 
domen light  yellow  with  trans- 
verse bars  of  dark  brown  on  its 
dorsal  surface.  The  proboscis, 
with  which  the  fly  inflicts  its 
sting,  is  grooved  and  contains 
two  long  styles ;  and  it  is 
guarded  by  a  pair  of  setose 
nalps.  At  the  base  of  the  pro- 
boscis is  a  dilated  horny  bulb, 
and  in  this  swelling  it  is  sup- 
posed that  the  poison  is  se- 
creted. The  bite  of  the  tsetse 
is  innocuous  to  man  and  is  not  more  painful  than  that 
of  a  gnat.  Large  game,  goats,  and  apparently  all 
animals  whilst  suckling,  are  also  unaffected  by  it. 
But  to  the  horse,  ox,  and  dog  it  is  fatal.  The  poison 
may  take  effect  after  a  few  days,  or  the  animal  may 


t 


fly  ( 
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remain  apparently  unaffected  for  some  months :  but 
eventually  symptoms  of  poisoning  appear.  These 
symptoms  seem  to  be  rather  variable  ;  as  a  rule  swell- 
ings arise  under  the  jaws  and  around  the  navel,  the 
eyes  and  nose  begin  to  run,  and,  although  the  animal 
continues  to  graze,  it  becomes  more  and  more  emaci- 
ated, suffers  violently  from  purging,  and  at  length 
succumbs  to  extreme  exhaustion.  Post-mortem  ex- 
amination shows  that  the  muscles,  and  especially  the 
heart,  are  in  a  very  soft  and  flabby  condition.  The 
lungs  and  liver  are  affected,  the  gall  bladder  distended 
with  bile.  The  fat  is  of  a  greenish  yellow  color  and 
oily  consistency,  the  blood  small  in  quantity  and  very 
thin,  with  hardly  any  power  of  staining.  At  present 
no  cure  is  known  for  the  bite,  nor  does  inoculation 
seem  to  afford  any  protection.  The  fly  is  said  to  avoid 
animal  excreta,  and  in  some  parts  a  paste  composed  of 
milk  and  manure  is  smeared  on  cattle  which  are  about 
to  pass  through  the  "fly-belts."  This  affords  a  cer- 
tain amount  of  protection.  Lion's  fat  is  used  in  the 
same  way,  and  is  said  to  be  efficacious. 

The  fly  is  found  as  a  rule  in  the  neighborhood  of  water, 
and  its  habitat  is  usually  sharply  defined.  Often  it  occurs 
on  one  side  of  a  stream  but  not  on  the  other.  The  limits  of 
the  "  fly-belts  "  are  well  known  to  the  natives,  and  traveller* 
can  ensure  comparative  safety  to  their  cattle  by  passing 
through  these  districts  after  sundown.  The  northern  limits 
of  the  area  inhabited  by  the  tsetse  are  not  known.  It  is 
found  throughout  the  valley  of  the  Limpopo  river,  but 
does  not  come  much  south  of  this,  except  in  the  eastern 
borders  of  the  Transvaal.  Here  it  extends  far  south  of 
Delagoa  Bay,  and  infests  the  Lobombo  Mountains  and  the 
Amatonga  country,  reaching  to  the  confines  of  Santa  Lucia 
Bay.  It  appears  to  be  gradually  retreating  northwards, 
following  the  big  game. 

The  fly  in  figured  In  Proc  Zooi  8oc..  I860,  and  by  Frank  Dates, 
HatabtU  Land  and  0>t  Victoria  Fall*.  1881. 

TUAM,  a  market  town  and  episcopal  city  of  Gal- 
way,  Ireland,  is  the  terminus  of  the  Athenry  and 
Tuam  Railway,  and  lies  20  miles  northeast  of  Galway 
and  129  west  of  Dublin.  An  abbey  was  founded  here 
towards  the  end  of  the  5th  century,  and  in  the  begin 
ning  of  the  6th  an  episcopal  see  by  St.  Jarlath.  The 
new  Protestant  cathedral  of  St.  Mary  occupies  the 
site  of  the  original  cathedral,  built  in  1130,  and  in- 
cludes the  chancel  arch  of  the  ancient  building,  now 
forming  the  great  doorway, — a  very  fine  specimen  of 
the  old  Romanesque.  The  Roman  Catholic  cathedral 
in  the  later  Early  English  style  is  one  of  the  finest 
modern  Catholic  churches  in  Ireland.  Adjoining  it  is 
the  Roman  Catholic  college  of  St.  Jarlath,  usually 
called  the  "New  College,  founded  in  1814  for  the 
education  of  candidates  for  the  priesthood.  To  the 
west  are  the  archbishop's  palace  and  a  convent  of 
Presentation  nuns.  The  other  public  buildings  are 
the  workhouse,  the  dispensary,  and  the  market-house. 
The  town  has  a  considerable  retail  trade,  and  is  a 
centre  for  the  disposal  of  agricultural  produce.  From 
4223  in  1871  the  population  decreased  to  3567  in  1881. 

The  see  of  Tuam  was  raised  to  an  archbishopric  about  1152. 
Under  the  Church  Temporalities  Act  of  1S39  it  was  reduced 
to  a  bishopric,  but  is  still  the  seat  of  a  Roman  Catholic  arch- 
bishop. It  received  its  first  charter  in  the  11th  year  of 
James  L  It  formerly  returned  two  me 
but  was  disfranchised  at  the  Union. 


TUAMOTT  ARCHIPELAGO,1  a  broad  belt  of 
seventy  coral  islands  Iving  between  14°  5'  and  23°  22' 
S.  lat.  and  134°  25'  and  148°  40'  W.  long.,  and  now 
under  the  protection  of  France.  They  trend  in  irreg- 
ular lines  in  a  northwest  and  southeast  direction,  and 
cover  1500  miles  of  the  Pacific,  the  easternmost  Tua- 
motus  being  3600  miles  from  Peru.*   With  the  excep- 

•  There  is  no  collective  name  for  the  archipelago  among  the 
Tuam o tu* m  themselves,  but  the  Tahltianii  ran  It  l'auinotu  (i.e.. 
Cloud  <>f  Islands.  The  group  is  Bougainville'!!  Dangerous  Archi- 
pelago, Fleurleu'a  Bad  Sea.  Krusenstern's  Low  Islands,  and  tire 
Pearl  Islands  of  traders. 

1  Distinct  nsmes  have  been  given  to  eight  clusters  of  the  archl- 
pelajro, — Disappointment  Islands.  King  George's  Inlands.  Palliser 
Islands,  Raeftsky  Islands,  Two  Groups,  I: 
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tion  of  a  few  insignificant  islands  the  archipelago 
consist*  of  atoll*  (see  Corals  and  Pacific  Ocean). 
mostly  ohaina  of  low  islets  that  crown  the  reefs  and 
bo  met  mics  also  obstruct  the  deep  lagoons  which  they 
encircle.  The  largest  island,  Nairsa  (Dean's  Island), 
with  a  lagoon  45  miles  long  by  15  wide,  is  made  up  of 
twenty  islet*.  Fakarava,  the  next  in  site,  consist*  of 
fifteen  islet*,  and  its  oblong  lagoon  affords  the  best 
anchorage  in  the  group.  Hao  has  fifty  islets,  and  its 
lagoon  is  dangerously  studded  with  coral.  The  sym- 
metrically placed  eleven  islet*  of  Anao  suggested  to 
Captain  Cook  the  name  of  Chain  Island.  Matahiva, 
Niau,  and  Mururoa  are  good  specimens  of  the  horse- 
shoe-shaped atoll.  Nengonengone,  Fangalaufa,  and 
Marutea,  true  lagoon  islands,  form  unbroken  rings 
round  their  lake-like  lagoons.  In  a  few  of  the  smaller 
atolls  the  lagoons  have  been  completely  silted  up.  To 
the  southeast  lie  the  Gambier  Islands,  a  cluster  of  four 
larger  and  many  smaller  volcanic  islets,  enclosed  in  one 
wide  reef.  The  wooded  crags  of  Mangareva,  the 
largest  islet,  5  miles  in  length,  rise  to  a  height  of  1 300 
feet  and  are  covered  with  a  rich  vegetation,  Quite  Tahi- 
tian  in  character  ;  but,  a*  in  the  other  Tuamotus, 
there  is  a  dearth  of  animal  life.  This  group  was 
discovered  by  Captain  Wilson  of  the  London  Mission- 
ary Society  in  1797.  Tahitian  teachers  were  sent 
thither  in  1834;  but  Catholic  missionaries  followed 
in  1836,  and  converted  the  entire  population.  The 
natives,  once  very  numerous,  now  number  less  than  a 
thousand,  and  are  still  decreasing.  Cannibalism  was 
formerly  prevalent.  In  physique,  language,  religion, 
and  custom  the  Gambier  Island 


I  era  closely  resemble  the 
Rarotontrans.  Beechey  surveyed  the  group  in  1826, 
and  D'Urville  in  1838.  Pitcairn  Island  and  a  few 
uninhabited  rocks  lie  stilt  farther  to  the  southeast. 
The  Tuamotus  are  healthy  and  as  a  rule  have  a  lower 
mean  temperature  than  Tahiti.  The  easterly  trade 
winds  prevail.  Rain  and  fogs  occur  even  during  the 
dry  season.  The  stormy  season  last*  from  November 
to  March,  when  devastating  hurricanes  are  not  uncom- 
mon and  a  southwesterly  swell  renders  the  western 
shores  dangerous.  Plants  and  animals  are  very  mea- 
grely represented,  even  more  so  than  in  the  atolls  of 
Micronesia.  Cocoa-palms  and  the  pandanus  thrive  on 
many  of  the  islets,  and  the  bread-fruit,  banana,  pine- 
apple, and  arum  have  been  introduced  from  Tahiti  into 
the  western  islands.  Mammal*  are  represented  by  a 
rat;  among  land-birds  a  parakeet,  a  thrush,  and  a  dove 
V,  and  of  reptiles  there  is  only  one  lixard. 

But  the  sea  and  lagoons  teem 
with  turtle,  fish,  mollusks,  crustaceans,  and  zoophytes. 
Coral  growB  luxuriantly  everywhere.  From  the  abun- 
dance of  pearl-oysters  the  archipelago  get*  its  name  of 
Pearl  Islands;  pearl-fishing  indeed  is  the  only  remun- 
erative industry.  Under  French  control  the  newest 
appliances  for  obtaining  shell*  have  now  mostly  super- 
seded the  laborious  diving  of  the  native*.  The  Tua- 
motus are  very  thinly  inhabited  by  a  fine  strong 
Polynesian  race,  more  muscular  and  mostly  darker- 
skinned  than  that  inhabiting  Tahiti.  In  the  west 
considerable  intermixture  with  other  races  has  taken 
place.  Of  the  habit*  of  the  people  little  is  known, 
and  many  of  the  islands  are  still  marked  "hostile  in- 
habitant* "  on  the  English  Admiralty  chart*.  In  the 
eastern  islands  cannibalism  existed.  Tattooing  is  not 
universal  Clothing  and  ornament*  are  very  scanty. 
The  hut*  are  mean  square  buildings,  often  mere  shelters 
of  leaves.  Good  outrigger  and  single  and  double  canoe* 
are  built,  the  larger  ingeniously  stitched  together  of 
Bmall  pieces  of  drift  wood.  Fishing  with  net  and 
hook  is  much  practiced.  Food  besides  fish  consist* 
almost  exclusively  of  cocoa-nut*  and  pandanus  fruit. 
Water  is  scarce. 

Magellan's  first  discovery  of  land  after  reaching  the 
Pacific  in  1520  was  one  of  the  Tuamotus.  Various  portions 
of  the  archipelago  were  in  turn  crossed  by  Queiros  (16061 
Lemaire  and  Sehoaten  (1616),  Rogge ween  (17221,  Byron 
(VU&),  Wallis  (1767),  Bougainville  (1768),  Cook  (1789),  the 


"  Duff"  (1797),  Krusenstern  (1803),  Kotaebue  (18181  Fitnoy 
(1835).  DTJrrille  (1838),  and  Belcher  (1840).  The  first  art- 
tamatic  survey  was  instituted  in  1618  by  Belliaghansen, 
and  was  continued  in  1823  by  Du  perry,  in  1826  by  Beechey 
and  in  1839  by  Wilkes.  Thanks  to  these  many  eiplorm, 
the  islands  have  been  christened  aod  rechristened  with  a 
chaos  of  Spanish,  Dutch,  English,  French,  German,  and 

explorers  cited  abort  and 
Melnlckc,  Jturin  det  utiUen  Oceaiu  fl>elpalc.  1*76);  for  ((rural 
autirtlcs  and  an  account  of  the  peari-nahertes.  tee  >o6ra  g»W 


TUBERCLE   See  Patholoot,  vol  xviii.  p.  41V 
and  Phthisis. 
TUBEROSE.    The  cultivated  tuberose  ( /Wiem/A* 


ceolate  leaves  and  terminal  racemes  of  white  funnel 
shaped,  very  fragrant  flowers.  Each  flower  is  about 
1}  inches  long,  with  a  long  tube  and  a  six- parted  limb. 
The  stamens  are  six  in  number,  emerging  from  the 
upper  part  of  the  tube,  and  bear  linear  anthers.  The 
ovary  is  three-celled ;  but  the  mature  fruit  and  seed  are 
not  botanically  known.  The  plant  is  largely  grown  in 
the  United  States  and  at  the  Cape  of  Good  Hope  for 
export  to  England,  a*  it  is  found  that  imported  bulbs 
succeed  better  than  those  grown  in  the  United  Kingdom. 
The  cultivated  plants  have  double  flowers  and  require 
a  rich  soil,  considerable  heat,  and,  at  first,  abundance 
of  water. 

TUBINGEN,  the  university  town  of  Wurtemberg. 
is  picturesquely  situated  on  the  hilly  and  well-wooded 
banks  of  the  Neckar,  at  the  junction  of  the  Amtner 
and  Stcinlach,  18  miles  S.S.W.  of  Stuttgart,  and  on 
the  S.  E.  border  of  the  Black  Forest  The  older  town 
is  irregularly  built  and  unattractive,  but  the  newer 
suburbs,  the  chief  of  which  is  the  Wil  helmet  rasa?, 
are  handsome .  The  most  conspicuous  building  ia  the 
old  ducal  castle  of  Hohentubingen,  built  in  1507-1540 
on  a  hill  overlooking  the  town,  and  now  containing  the 
university  library,  observatory,  chemical  laboratory, 
etc.  Among  the  other  chief  buildings  are  the  quaint 
old  Stiftskirche  (1469-83),  and  the  new  aula  and  nu- 
merous institutes  of  the  university,  all  of  which  are 
modern.  A  monument  was  erected  in  1873  to  the  poet 
Uhland  (1787-1862),  who  was  born  and  is  buried  here. 
Tubingen's  chief  claim  to  attention  lie*  in  it*  famous 
university,  founded  in  1477  by  Duke  Ebcrhard.  The 
university  adopted  the  Reformed  faith  in  1534,  and  in 
1536  a  Protestant  theological  seminary— the  so-called 
Stift— was  incorporated  with  it.  In  1817  a  Roman 
Catholic  theological  faculty  (the  "Convict")  and  a 
faculty  of  politic*  and  economic*  were  added,  and  in 
1 863  a  faculty  of  science.  The  leading  faculty  has  long 
been  that  of  theology,  and  an  advanced  school  of  theo- 
logical criticism,  the  founder  and  chief  light  of  which 
was  F.  C.  Back  {q.v. ),  is  known  as  the  Ttibingen  school, 
Melanchthon  was  lecturer  at  Tubingen  before  he  wae 
summoned  to  Wittenberg.  The  university  is  attended 
by  about  1400  students,  a  considerable  proportion  of 
whom  are  foreigners,  and  ha*  a  teaching  staff  of  53 
professors,  17  extraordinary  professors,  and  10  lectur- 
ers. The  commercial  and  manufacturing  industries  of 
the  town  are  slight  Printing,  book -selling,  the  manu- 
facture of  surgical  and  philosophical  instruments,  aod 
the  cultivation  of  hops,  fruit  and  vine*  are  among  the 
leading  occupations  of  the  inhabitant*.  The  population 
in  1885  was  12,660  (11,708  in  1880).  The  country  in 
the  neighborhood  of  Tubingen  is  very  attractive ;  one 
of  the  most  interesting  points  is  the  former  Cistercian 
monastery  of  Bebenhausen,  founded  in  1185,  and  now 
a  royal  hunting-chateau. 

Tubingen  is  mentioned  as  a  strong  fortress  in  1078.  Ia 
1342  it  waa  purchased  by  the  count  of  Wurtemberg,  wbn*r 
descendants  afterwards  acquired  the  title  of  dukr  The 
treaty  of  Tubingen  ia  the  name  given  in  German  history 
to  an  arrangement  made  in  1514  between  Duke  Ulrich  and 
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sad  privileges  on  condition  of  relieving  the  former  of  his 
debts.  The  town  was  captured  by  thu  Swabiau  League  in 
1519,  by  Turanne  in  1647,  and  again  in  1688  by  the  French, 
who  destroyed  the  fortifications.  Tubingen  was  made  a 
prriaoD  town  in  1875. 

TUCKER,  Abraham  (1705-1774),  holds  a  place 
of  his  own  among  the  English  moralist*  of  the  18th 
century.  He  was  born  in  London,  of  a  Somerset  family, 
on  2d  September,  1705.    His  father,  a  wealthy  city 
merchant,  died  in  his  son's  infancy,  leaving  him  to  the 
guardianship  of  his  uncle,  Sir  Isaac  Tillard,  a  man  of 
a  rare  integrity  of  character,  to  whom  Tucker  never 
failed  to  acknowledge  a  deep  debt  of  gratitude.  In 
1721  Tucker  entered  Merton  College,  Oxford,  as  agen- 
deman  commoner.   Here  he  devoted  himself  chiefly  to 
philosophical  and  mathematical  studies,  but  also  found 
leisure  to  master  French  and  Italian,  and  to  acquire 
considerable  proficiency  in  music.     He  afterwards 
studied  law  at  the  Inner  Temple,  but  as  his  fortune 
made  him  independent  of  a  profession  he  was  never 
called  to  the  bar.    In  1727  he  bought  Betchworth 
Castle,  near  Dorking,  where  he  passed  the  remainder 
of  his  life,  occupied,  in  addition  to  his  favorite  studies, 
with  the  usual  pursuits  of  a  well-to-do  country  gentle- 
man.  He  took  no  part  in  politics,  however,  and  even 
wrote  a  pamphlet,  The  Country  Gentleman  a  Advice 
to  hit  Son  on  the  Sul/ject  of  Party  Clubs  (1755),  cau- 
tioning young  men  against  the  dangers  of  rashly  pledg- 
ing themselves  to  political  principles  and  measures  of 
which  their  riper  Judgment  may  disapprove.    In  1 736 
Tocker  married  Dorothy  Barker,  the  daughter  of  a 
neighboring  landed  proprietor.    His  wife,  to  whom  he 
was  fundi v  attached,  died  in  1754,  leaving  him  with 
tiro  daughters.    "  As  soon  as  the  first  excess  of  his 
grief  was  somewhat  mitigated,"  we  are  told,  "  he  oc- 
cupied himself  in  collecting  together  all  the  letters 
that  had  passed  between  them  at  periods  when  they 
were  accidentally  separated  from  each  other,  which  he 
transcribed  twice  over,  under  the  title  of 1  The  Picture 
of  Artless  Love. '    One  copy  he  gave  to  Mr.  Barker, 
his  father-in-law,  and  the  other  be  kept.,  and  fre- 
quently read  over  to  his  daughters."    He  took  an  ac- 
tive part  in  the  education  of  his  daughters,  and  from 
this  time  onward  began  to  occupy  himself  with  the 
composition  of  the  work  by  which  he  is  known — The 
Light  of  Nature  Pursued.    He  made  several  sketches 
of  the  plan  of  his  work,  one  of  which — in  dialogue- 
he  went  the  length  of  printing  before  finally  deciding 
on  the  method  he  should  pursue.    He  also  sought  to 
qualify  himself  for  authorship  by  the  study  of  the 
most  elegant  Greek  and  Latin  classics  and  by  trans- 
lating the  most  admired  passages  of  Cicero,  Demos- 
thenes,  and  Pliny  several  tunes  over.    Moreover,  after 
his  work  was  written,  he  twice  transcribed  it  with  his 
own  hand.    In  1763  he  published  a  specimen  under 
the  title  of  "  Free  Will. ' 1   The  strictures  of  a  critic  in 
the  Monthly  Review  of  July,  1763,  drew  from  him  a 
pamphlet  called  Man  in  Quest  of  Himself,  by  Cutttbert 
Comment.    This,  as  its  sub  title  states,  is    a  defence 
of  the  individuality  of  the  human  mind  or  self"  ;  it 
has  been  reprinted  in  Parr's  Metaphysicul  Tracts 
(1837).    In  1765  the  first  four  volumes  of  his  work 
were  published  under  the  pseudonym  of  Edward 
Search.   The  remaining  three  volumes  did  not  appear 
till  after  his  death.     His  eyesight  failed  him  com- 
pletely in  1771,  but  his  cheerfulness  did  not  leave 
him.    He  contrived  an  ingenious  apparatus  which 
enabled  him  to  write  so  legibly  that  the  result  could 
easily  be  transcribed  by  his  daughter.   In  this  way  he 
completed  the  later  volumes,  which  were  ready  for 
publication  when  he  was  seized  bv  his  last  illness.  He 
died  on  20th  November,  1774. 

A  second  edition  of  The  Light  of  Nature  appeared  in  1805, 
with  a  short  life  of  the  anthor  by  hi*  grandson,  Sir  It.  P. 
St.  John  Mildmay,  which  forms  the  sole  biographical  source. 
The  work  has  since  been  repeatedly  republished  in  two 

lea.    A  useful  abridgment 
HazlittinlSOT;  for, 


large  clos.lv  printed 
published  (anonymously)  by  I 
■ays,  it  is  "swelled  out  with 
Vol.  XXIII.-uot 


as  he  truly 
a  of  itsdf. 


The  author  wasa  private  gentleman,  who  wrote  at  his  ease, 
and  for  his  own  amusement.  When  a  subject  presented  it- 
self to  him,  he  exhausted  all  he  had  to  say  upon  it,  and  then 
dismissed  it  for  another.  If  the  same  subject  recurred 
again  in  a  different  connection,  he  turned  it  over  in  bis 
thoughts  afresh ;  as  his  ideas  arose  in  his  mind,  he  com- 
mitted  them  to  paper;  he  repeated  the  same  things  over 
again  or  inserted  any  new  observation  or  example  thatsug- 
gested  itself  to  him  in  confirmation  of  his  argument ;  and 
thus  by  the  help  of  a  uew  title,  and  by  giving  a  different 
application  to  the  whole,  a  new  chapter  was  completed.  By 
this  means,  as  he  himself  remarks,  his  writings  are  rather 
a  tissue  of  loose  essays  than  a  regular  work."  In  spite  of 
Tucker's  elaborate  care  in  composition,  there  is  no  doubt 
that  this  fairly  characterizes  the  rambling  prolixity  of  his 
book ;  but  it  may  be  questioned  whether  an  epitome  can 
convey  the  real  merits  of  sueh  a  style  and  treatment — quali- 
ties which  have  earned  for  Tucker  from  Sir  James  Mackin- 
tosh the  designation  of  a  "  metaphysical  Montaigne."  These 
are  his  sound  hearty  common  sense,  the  originality  of  a  man 
who  looks  at  everything  for  himself  completely  untram- 
melled by  system,  a  remarkable  aptness  in  illustration,  ami 
occasional  gleams  of  a  mild  humor.  Though  the  Light  of 
Salure  embraces  in  its  scope  many  psychological  and  more 
strictly  metaphysical  discussions,  it  is  chiefly  in  connection 
with  ethics  that  Tucker's  speculations  are  remembered. 
This  is  the  subject  which  the  author  puts  into  the  fore- 
ground himself;  from  his  earliest  youth,  he  tells  us,  his 
thoughts  took  a  turn  "toward  searching  into  the  founda- 
tions and  measures  of  right  and  wrong."  In  some  impor- 
tant points  Tucker  anticipates  the  utilitarianism  shortly 
afterwards  systematized  by  Paley,  and  Paley,  it  may  be 
noted,  expresses  in  the  amplest  terms  his  obligations  to  his 
predecessor.  "  Every  man's  own  satisfaction  "  Tucker 
holds  to  be  the  ultimate  end  of  action  ;  and  satisfaction  or 
pleasure  is  one  and  the  same  in  kind,  however  much  it  may 
vary  in  degree.  This  universal  motive  is  further  connected, 
as  by  Paley,  through  the  will  of  God,  with  the  "  general 
good,  the  root  where  out  all  our  rules  of  conduct  and  senti- 
ments of  honor  are  to  branch."  Tucker  adopts  from  Hartley 
the  principle  of  association,  or,  as  he  calls  it,  "  translation," 
to  explain  the  formation  of  the  moral  sentiments  and  the 
phenomena  of  disinterested  action  generally.  In  his  gen- 
eral analysis  of  the  mind  he  professes  to  follow  Locke, 
though  with  great  latitude  in  details,  and  even  in  much 
that  Is  not  matter  of  detail. 

TUCKER,  Josiah  (1711-1799),  dean  of  Gloucester 
from  1 758,  a  sagacious  and  candid  writer  on  politics 
and  political  economy.  See  Political  Economy  (vol 
ziz.  p.  378). 

TUCSON,  a  city  in  Pima  county.  Arizona  Terri- 
tory, United  States,  is  situated  in  32*  l:;'  N.  lat,  and 
110°  53'  W.  long,  at  an  elevation  of  2403  feet  above 
the  sea,  upon  the  Santa  Crux  river  and  on  the  Southern 
Pacific  Railroad,  about  70  miles  from  the  Mexican 
frontier.  The  surrounding  country  is  arid  and  barren, 
except  where  it  has  been  fertilized  by  irrigation.  The 
climate  is  exceedingly  hot  and  dry.  The  principal 
industries  of  Tucson,  besides  stock-rearing,  are  con- 
nected with  mining,  as  it  is  a  supply  point  for  mining 
districts  in  the  neighboring  mountains  and  has  several 
smelting  works.  The  population  which  in  1860  was 
915,  in  1870  3224,  had  grown  by  1880  to  7007,  and 
in  1887  was  estimated  to  number  nearly  10,000. 
About  one-half  are  of  foreign  birth,  a  large  propor- 
tion being  Mexicans.  Tucson  is  one  of  the  oldest 
settlements  in  the  United  States,  having  been  founded 
as  a  Jesuit  mission  by  the  Spaniards  in  the  17th  cen- 
tury. 

TUCUMAN,  or,  more  fully,  San  Miqukl  db  Ttcu- 
man.  capital  of  the  province  of  Tucuman,  in  the 
Argentine  Republic,  is  a  straggling  town  on  the  right 
bank  of  the  Tala  (a  subtributary  of  the  Rio  Salado), 
at  the  eastern  base  of  the  Sierra  de  Aconqujja,  in  26 
50/  S.  lat  and  64°  35'  W.  long.  It  is  connected  by 
rail  with  Cordova  and  Rosario.  The  surrounding  dis- 
trict is  fertile  and  also  produces  excellent  limber. 
Leather  and  sugar  are  the  principal  objects  of  in- 
dustry. The  population  was  recently  estimated  at 
17,000. 

TUDELA,  a  city  of  Spain,  in  the  province  of 
Navarre,  is  situated  on  the  right  bank  of  the  Ebro 
it  is  joined  by  the  Queyles,  and  on  the  railway 
Zaragoza  to  Pamplona,  about  50  miles  to  the 
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northwest  of  the  former  city.  The  Ebro  is  here 
crossed  by  a  fine  old  bridge,  400  yards  in  length,  con- 
sisting oi  seventeen  arches.  The  only  building  within 
the  town  of  any  interest  is  the  fine  church  of  Santa 
Maria,  founded  in  1135  and  consecrated  in  1188,  the 
doorways  and  cloisters  being  especially  rich  in  sculptural 
ornamentation.  The  manufactures  of  the  place  (cloth, 
silk,  pottery)  are  unimportant  There  is  some  trade 
in  wine  and  oil.  The  population  within  the  municipal 
boundaries  in  1877  was  10,086. 

Tudela,  anciently  Tutela,  wu  the  birthplace  of  the  cele- 
brated mediaeval  traveller  Benjamin  (g.e.)  of  Tudela.  It 
was  made  an  episcopal  see  in  1783,  which  was  suppressed  in 

1861. 

TUDOR,  House  op.  See  Henry  VII.  and  Lan- 
caster, House  op,  vol  xiv.  p.  256. 

TUKE,  Samuel  (1784-1857),  English  philanthro- 
pist, son  of  Henry  Tukc,  born  at  York  in  1784, 
greatly  advanced  the  cause  of  the  amelioration  of  the 
condition  of  the  insane,  and  devoted  himself  largely 
to  the  York  Retreat,  the  methods  of  treatment  pur- 
sued in  which  he  made  more  widely  known  by  his 
Description  of  the  Retreat  near  York,  etc.  (York, 
1813).  His  writings  on  the  construction  of  asylums 
and  on  other  subjects  connected  with  the  insane  are 
well  known.    He  died  in  1857. 

TUKE.  William  (1732-1822),  English  philanthro- 
pist, was  born  at  York  in  1732.  He  devoted  himself 
to  many  philanthropic  objects,  but  his  name  is  more 
especially  known  in  connection  with  the  humane  treat- 
ment ot  the  insane,  for  whose  care  he  projected  in 
1792  the  Retreat  at  York,  which  became  famous  both 
abroad  and  in  Great  Britain  as  an  institution  in  which 
a  bold  attempt  was  made  to  manage  lunatics  without 
the  excessive  restraints  then  regarded  as  essential. 
Not  less  remarkable  was  the  departure  from  the  beaten 
track  of  treatment  in  regard  to  copious  bleedings  and 
the  frequent  administration  of  emetics  and  depressing 
remedies.  The  asylum  was  entirely  under  the  man- 
agement of  the  Society  of  Friends,  and  remains  so 
at  the  present  time,  but  there  are  a  large  number  of 
inmates  not  connected  in  any  way  with  this  body. 
The  original  character  of  the  methods  pursued  at  the 
Retreat  attracted  much  attention,  and  its  marked  suc- 
cess led  to  comparisons  being  made  between  it  and 
other  establishments,  the  abuses  in  some  of  which 
became  so  notorious  as  to  be  brought  under  the  notice 
of  parliament,  and  led  to  more  stringent  legislation  in 
the  interests  of  the  insane.  The  condition  of  this 
unfortunate  class  became  greatly  improved  in  con- 
sequence. William  Tuke  did  not  live  to  see  the  most 
important  of  the  Acts  passed,  but  when  he  died,  in 
1822,  the  superiority  of  the  treatment  adopted  at  the 
Retreat  was  fully  acknowledged. 

See  Report  of  the  Select  Committee,  of  the  House  of  Oomnumi, 
1815-1816;  Dr.  Conolly,  Treatment  of  the  Insane  vtithout 
Mechanical  Restraints,  ]<■>;■  Dr.  Hack  Tuke,  Chapters  in  the 
History  of  the  Insane  in  the  British  Isles,  1882. 

Hkmiv  Tukb  :  •'  1814),  son  of  the  preceding  and 
father  of  Samuel  Tuke,  co-operated  with  his  father  in  the 
reform  at  the  York  Retreat  He  was  the  author  of  several 
moral  and  theological  treatises,  which  have  been  translated 
into  German  and  French. 

TULA,  a  government  of  central  Russia,  bounded  by 
Moscow  on  the  N. .  Ryazan  on  the  E.,  TambofT  and 
Orel  on  the  S.,  and  Kaluga  on  the  W.,  has  an  area 
of  11,950  square  miles.  It  is  intersected  from  south- 
west to  northeast  by  a  gently  undulating  plateau, 
from  950  to  1020  feet  in  height,  which  separates  the 
drainage  area  of  the  Oka  from  that  of  the  Don.  The 
average  elevation  of  Tula  is  about  800  feet,  and  its  sur- 
face is  an  undulating  plain  ;  but  the  rivers  flow  in 
valleys  so  deeply  cut  and  so  scored  with  ravines,  that 
in  their  neighborhood  the  country  assumes  the  aspect 
of  a  hilly  region.  Devonian  limestones,  dolomites, 
and  sand  h  tones  appear  chiefly  in  the  southwest ;  Lower 
and  Middle  Carboniferous  limestones  and  clays  occupy 
the  remainder  of  the  area.    The  former  contain  de- 


posits of  coal,  which  are  now  worked  (chiefly  at 
Malevka  and  Novoselsk)  to  the  extent  of  uearlyotie 
and  a  half  million  .cwts.  annually.  Jurassic  days 
are  found  in  patches  here  and  there.  Glacial  boulder 
clay  covers  most  of  the  region,  while  Lacustrine  de- 
posits are  widely  spread  in  the  valleys  and  depression*. 
Iron-ore  is  found  all  over  the  government  •  limestone, 
fire-clay,  and  pottery  clay  are  also  obtained.  The  soil 
is  black  earth  in  the  south  and  east  and  clay  or  sand; 
clay  in  the  northwest  Tula  is  watered  chiefly  by  tbe 
Oka  and  its  tributaries  (Upa,  Zusha.  Osetr,  and 
Fronya).  The  Don  rises  in  Lake  Ivan-Ozero  (which 
feeds  also  a  tributary  of  the  Oka),  and  has  a  count 
of  35  miles  within  Tula.  It  is  not  navigable,  and 
Peter  L's  attempt  to  connect  it  with  the  Oka  by 
means  of  a  canal  was  never  carried  out  Lakes  and 
marshes  (chiefly  in  the  northwest)  are  few.  Forest* 
(8  per  cent  of  the  area)  are  rapidly  disappearing. 
The  climate  is  less  rigorous  than  that  of  Moscow,  the 
average  yearly  temperature  being  40.2°  Fahr.  (January, 
13.8°  ;  July,  67.5°). 

The  flora  of  Tula  deserves  some  attention  as  marking  tlx 
transition  from  that  of  the  southeast  steppes  to  that  of  north- 
west Russia.  A  line  drawn  on  the  northern  slope  of  the 
water-parting  already  mentioned  (a  few  miles  to  the  south 
of  the  city  of  Tula)  divides  the  province  into  two  parts,  of 
which  the  southern  is  a  black  earth  region  and  the  other  h 
chiefly  covered  with  boulder  clay.  The  boundary  is  marked 
by  a  aeries  of  crown  forests — formerly  a  means  of  defence 
against  the  nomad  tribes,  whence  their  name  Zasyeks— 
which  at  tbe  same  time  constitute  a  line  that  is  not  pawed 
by  several  species  characteristic  of  the  steppe  region,  such 
as  the  Lilia  of  the  steppes,  Lilium  Martayon,  Mnwm  **m», 
Lathyrus  piriformis.  Geranium  sanguineus.  Pyrethnm  ojrym- 
basum,  and  Serratula  heterophylla.  On  the  other  hand,  several 
northern  species,  which  are  quite  common  in  the  marshes 
of  Moscow,  do  not  penetrate  into  Tula,  and  several  others, 
such  as  Linnsra  borealis,  Viola  palustris,  Cirsium  palustrt.  Mi- 
cularis  palustris,  do  not  cross  the  Zasyeks.  The  same  forcsU 
shelter  several  northern  species  which  do  not  appear  either 
in  northern  or  southern  Tula,  as  also  several  southern  herba- 
ceous plant*  which  are  now  only  occasionally  met  with  in  the 
black  earth  steppes  of  south  Russia.  Several  West- European 
plants  (Sanieula  europsm.  Car  ex  remota,  Cephalanthera  entifalis. 
Allium  «r*intim)  find  their  eastern  limits  in  Tula.  Another 
interesting  feature  is  the  extension  down  the  valley  of  the 
Oka,  not  only  of  pine-forests,  which  are  not  found  else- 
where within  the  province,  but  also  of  many  herbaceous 
plants  originally  from  the  south  or  southwest.  Tbe  steppe 
flora  of  Tula  is  being  rapidly  impoverished  in  consequence 
of  the  spread  of  agriculture :  many  steppe  plants  are  now 
found  only  in  their  last  retreats  on  the  dry  uncultivated 
limestone  crags. 

The  population  of  the  government  (750,000  in  1777)  in 
1883  was  1,360,000,  of  whom  115,770  were  urban.  They  are 
all  Great  Russians,  and  either  Orthodox  Greeks  or  Raskol- 
inks.  Their  chief  occupation  is  agriculture,  70  per  cent  of 
the  area  being  arable.  Nearly  one-half  of  the  soil  belongs 
to  landlords  and  merchants,  and  the  other  half  to  the  peas- 
ant communities  (53  per  cent,  of  tbe  area,  and  58  per  cent 
of  the  land  under  culture).  The  crops  for  1883-%  averaged 
7,574,200  quarters  of  grain  and  10,172,000  bushels  of  potatoes, 
lamely  used  for  distilleries.  Beet-root  culture  is  increasing 
(8520  acres  in  1885,  yielding  59,800  cwts.  of  sugar).  The 
growth  of  tobacco  is  also  spreading  (10,000  cwts.  in  1985). 
There  were  in  1883  380,620  horses,  203,500  cattle,  and 
786,000  sheep.  Manufactures  are  rapidly  developing  ;  their 
aggregate  production  was  valued  at  £1,649,720  [$8,017,639.20] 
in  1883  (distilleries  £293,956  [$1,428,626.16],  sugar-works 
£601,827  [$2,924,879.22],  tanneries  £148,356  [$721,01016], 
iron  works,  brass  works,  etc.,  about  £150,000  [$729,000] . 
Petty  trades,  especially  the  manufacture  of  tea-urns,  small 
brass  ware,  and  harmoniums,  and  also  weaving,  are  < 
slvely  carried  on  and  support  a  lively  export  trade ; 
raw  metals,  and  various  manufactured  wares  i 
Tbe  government  is  traversed  by  the  Moscow  a.i 
and  the  Ryazhsk  and  Vyazemsk  Railways,  as  welt  as  by  I 
Oka.  The  government  is  divided  into  twelve  districts,  the 
chief  towns  of  which,  with  their  population  in  1892,  aw 
TULA  (am  below),  Alexin  (4960),  Bogoroditsk  (80301.  Breleff 
(9300),  Epifafi  (3820),  Efremoff  (7770),  Kashira  (4610),  Kra- 
pivna  (1560),  Novosll  (4680),  Odoeff  (5140),  and  Teh  era 
(2675).  Bycleff,  Alexin,  and  Kashira  are  important  loading 
places  on  the  Oka.  The  villages  Malevka  (coal-mines)  and 
Nikitino  have  more  than  5000  inhabitant*  < 
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of  Tula  was  inhabited  by  the  Mordves  on  the  north  and  the 
Matchers  in  the  south.  The  Slavs  who  occupied  the  Okt> 
Moajred  to  the  branch  of  the  Vyatichis,  who  were  soon 
compelled  to  pay  a  tribute  to  the  Khazars.  Subsequently 
tbe  territory  on  the  Oka  belonged  to  the  principality  of 
Tcbernigoff,  thus  maintaining  its  connection  with  south- 
vest  Russia.  In  the  14th  century  part  of  it  fell  under  the 
role  of  Ryazafi  and  Moscow,  while  the  remainder  was  under 
Litliuntan  dominion  till  the  15th  century.  Several  of  the 
towiu  of  Tula  were  founded  in  the  12th  century,  but  the 
colonization  of  this  fertile  region  went  on  slowly  on  account 
of  the  raids  of  the  Tatars. 

TULA,  capital  of  the  above  government,  is  situated 
•o  the  Upa,  120  miles  by  rail  to  the  south  of  Moscow. 
Other  railway  lines  connect  it  with  Ryazan*  and  Orel. 
It  is  built  in  the  broad  but  low,  marshy,  and  un- 
healthy valley  of  the  Upa  and  is  divided  into  three 
parte), — the  Posad  on  the  left  bank,  the  Zaryetskaya 
or  Oruihcinaya  on  the  right  bank,  and  Tchulkova 
between  the  Upa  and  the  Tulitsa.    It  is  an  old  town 
of  Old  Russia,  but  its  growth  began  only  towards  the 
end  of  the  18th  century  after  the  manufacture  of  arms 
had  commenced,  and  now  (1887)  its  population  has 
reached  65, 100  (  63,500  in  1882).    They  are  employed 
chiefly  either  at  the  imperial  gun  factory  or  at  numer- 
ous private  factories  (about  1 30,  with  4350  men)  and 
small  workshops.    The  main  branch  of  the  industry  is 
the  making  of  rifles  (from  20,000  to  30,000  annually). 
Next  in  importance  comes  the  manufacture  of 
van  (tea-urns),  in  which  more  than  5000  persons  are 
engaged.    All  sorts  of  cutlery  and  ironmongery  are 
manufactured  in  the  small  workshops  of  Tula,  which 
hare  a  high  repute  in  Russia.    No  fewer  than  240,000 
harmoniums  are  turned  out  annually;  nearly  150,000 
cwu.  of  steel,  iron,  and  brass  are  imported  every  year 
alone. 


The  town  of  Tula  is  first  mentioned  in  1147;  but  its 
to  have  been  higher  up  the  Tulitaa.  Its 
in  1514-1521  by  a  stone  "  kreml," 


I  a  gun  factory 
Wtnitis,  estab- 


«  Tula  in  1595,  and  In  1632  a  Dutchman, 
lished  an  iron  fouudry.  Michael  Alexis  and  Peter  t,  espe- 
cially the  last-named,  took  great  interest  in  the  gun  fac- 
tories, and  Urge  establishments  were  built  in  1705  and  1714, 
which  soon  turned  out  15,000  rifles  in  a  year.  Catherine 
II.  aud  Paul  L,  further  improved  the  manufactures,  which 
during  the  wars  with  France  supplied  more  than  half  a 


TULIP  ( Tidipa),  a  genus  of  bulbous  herbs  belong- 
ing to  the  Liliaceec.  The  species  are  found  wild  along 
the  northern  shores  of  the  Mediterranean,  in  the 
Levant,  Armenia,  Caucasus,  Persia,  Central  Asia,  and 
Afghanistan.  _  The  cup-shaped  flowers  have  six  regu- 
lar segments  in  two  rows,  as  many  free  stamens,  and 
a  three-celled  ovary  with  a  sessile  stigma,  which  ripens 
into  a  leathery  many-seeded  capsule.  The  species  are 
numerous  and  are  distinguished  one  from  another  by 
the  scales  of  the  bulb  being  woolly  or  smooth  on  the 
inner  surface,  by  the  character  of  the  flower-stalks,  by 
the  filament*  being  hairy  or  otherwise,  and  by  other 
characters.  Owing  to  the  great  beauty  of  the  flowers 
thevhave  been  favorites  in  European  gardens  for  two 
or  three  centuries,  and  have  been  crossed  and  recrossed 
till  it  has  become  almost  impossible  to  refer  the  plants  to 
their  original  types.  The  early  flowering  "  Van  Thol ' ' 
tulips,  the  segments  of  which  are  mostly  scarlet  with 
yellow  edges^  are  derived  from  T.  tuaveolent,  a  native 
of  the  Caspian  region.  T.  Gemeriana,  a  native  of 
Armenia  and  central  Russia,  is  the  origin  of  some  of 
the  later  flowering  varieties.  T.  pubauxna,  thought 
by  Mr.  Baker  to  he  a  hybrid  between  the  two  species 
just  named,  is  the  source  of  some  of  the  carlv  Dower- 
ing kinds  known  as  "  pottebakker,"  etc.  T.  ocvfau 
lous  and  T.  Clasinna  are  lovely  species,  natives  of 
southern  France,  and  T.  tiltxxtri*,  with  elegant  yellow 
pendulous  flowers,  is  a  doubtful  native  of  England. 
During  the  last  few  years,  owing  to  the  exertions  of 
Russian  naturalists,  a  large  number  of  new  species 
have  been  discovered  in  Turkestan,  and  introduced ' 
into  Europe.   Some  of  these  are  very  beautiful,  and  i 


render  it  probable  that  by  intercrossing  with  the  older 
species  still  further  difficulties  will  be  presented  in 
the  way  of  identification.  These  difficulties  are  further 
enhanced  by  the  fact  that,  quite  apart  from  any  cross- 
breeding, the  plants,  when  subjected  to  cultivation, 
vary  so  greatly  in  the  course  of  two  or  three  years  from 
the  original  species  from  which  they  are  directly  de- 
scended that  their  parentage  is  scarcely  recognizable. 
This  innate  power  of  variation  has  enabled  the  florist 
to  obtain,  ana  ultimately  to  "  fix,"  so  many  remarkable 
varieties.  At  the  present  day  tulips  are  less  fashion- 
able than  they  once  were,  and  consequently  the  enor- 
mous prices  given  for  new  or  improved  varieties  no 
onger  obtain,  though,  even  now,  two  and  three  guineas 
$10  and  $15]  are  asked  for  special  bulbs.  It  must, 
however,  be  remembered  that  the  "  tulipomania  "  of 
the  17th  century  was  really  a  form  of  gambling,  in 
which  admiration  of  the  flower  and  interest  in  its  cult- 
ure were  very  secondary  matters.  Tulips  were  intro- 
duced into  the  low  countries  in  the  16th  century  front 
Constantinople  and  the  Levant  by  way  of  Vienna  and 
Venice.  There  is  a  legend  that  an  Antwerp  merchant, 
to  whom  bulbs  were  sent,  cooked  them  for  onions: 
and  to  this  day  the  natives  of  some  parts  of  Persia  and 
Afghanistan  use  the  bulbs  of  7Wipa  ehrysantha  for 
food.  The  mode  of  growth  of  a  tulip  bulo  is  worthy 
of  attention.  In  spring,  at  the  flowering  period,  each 
bulb  is  a  composite  structure.  It  consists,  first,  of  the 
bulb  of  the  year,  which  produces  the  flowers  and  the 
leaves.  From  the  axil  of  one  (or  more)  of  the  scales 
of  the  flowering  bulb  emerges  a  secondary  bulb,  des- 
tined to  form  leaves  and  flowers  for  the  next  season's 
growth.  In  like  manner  from  the  side  of  the  second 
generation  are  produced  tertiary  bulbs,  which  flower 
in  the  third  year  after  their  formation.  Each  bulb, 
therefore,  has  an  existence  of  three  years,  flowering  id 
the  third  year,  and  dying  afterwards,  so  that  the  bulb 
planted  in  the  autumn  is  not  the  same  one  that 
flowered  in  the  spring,  but  a  second  generation.  For 
the  cultivation  of  tulips,  see  Horticulture,  vol.  xii. 
p.  268. 

TULLE,  a  town  of  France,  chef-lieu  of  the  depart- 
ment of  Correze  and  a  bishop's  see,  is  61  miles  east- 
northeast  of  Perigueux  bv  the  railway  from  Bordeaux 
to  Clermond-Ferrand.  The  town  rises  picturesquely 
on  both  banks  of  the  Correse,  a  sub-tributary  oi  the 
Dordogne.  The  Correze,  crossed  by  four  bridges, 
flows  between  embankments,  and  the  narrow  streets  on 
the  steep  left  bank  are  connected  by  stairs.  Of  the 
12th-century  cathedral  only  the  porch  and  the  nave 
of  six  bays  remain,  the  choir  and  transept  having 
been  destroyed  in  1793;  but  there  is  a  14th-century 
tower,  with  a  fine  stone  steeple.  The  neighboring 
cloister  (13th  century)  is  being  restored.  The  abbot's 
house  (15th  century)  has  a  carved  doorway  and  well- 
preserved  windows ;  and  some  curious  houses  of  the 
12th,  13th,  and  14th  centuries  still  exist.  Tulle  pos- 
sesses normal  schools  for  male  and  female  teachers, 
and  is  the  headquarters  of  the  Historical  Society  of 
Lower  Limousin.  The  principal  industry  is  the  manu- 
facture of  firearms  The  Government  establishments 
employ  from  1 500  to  3000  workmen,  and  can  turn  out 
70,000  guns  annually.  Manufactories  for  the  variety 
of  lace  called  "tulle"  were  first  established  here. 
There  is  a  collection  of  the  firearms  of  all  nations 
The  population  in  1886  was  10,635  (commune  16,275). 

Tulle  ITuttla  Leiaorteum)  owed  its  importance  in  the 
Middle  Ages  to  an  abbey  founded  by  St  Martin,  or.  accord- 
ding  to  another  authority,  in  the  7th  century,  which  was 
raised  to  a  bishopric  in  1317.  Maacaron  was  bishop  in  the 
17th  century.  The  town  was  taken  by  the  English  in 
1346,  and  was  subsequently  ravaged  by  the  Black  Death. 
It  was  again  conquered  by  the  English  in  13fi9 ;  but,  when 
the  inhabitants  succeeded  in  freeing  themselves,  they  were 
exempted  from  all  imposts  by  Charles  V.  The  viscount  of 
Turenne,  leader  of  the  Protestants,  tried  in  vain  to  seize, 
Tulle  in  1577,  but  was  successful  in  1565. 

TULLE,  a  term  restricted  in  England  to  a  fine  bob- 
binnet  of  silk,  used  for  veils,  scarfs,  millinery  purposes. 
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and  trimmings  of  ladies'  dresses,  etc.  The  French 
used  the  word  to  mean  all  machine-made  lace  the 
basis  of  which  is  the  intertwisted  net-work  made  on 
the  bobbinnet  machine.  The  word  is  derived  from 
the  town  of  Tulle  in  France  (see  above). 

TULLOCH,  John  (1823-1886).  Scottish  theolo- 
gian, was  born  at  Bridge  of  Earn,  Perthshire,  in  1823, 
went  to  school  at  Perth,  and  received  his  university 
education  at  St.  Andrews  and  Edinburgh.  In  1845 
he  became  minister  of  St  Paul's,  Dundee,  and  in 
1849  of  Kettins.  in  Strathmore,  where  he  remained 
for  six  years.  His  literary  gifts,  shown  in  his  contri- 
butions to  various  reviews,  as  well  as  his  talent  for 
society  drew  attention  to  him,  and  in  1854  he  was 
appointed  to  the  principalship  of  St.  Mary's  College, 
St.  Andrews  The  appointment  was  immediately 
followed  by  the  appearance  of  his  Burnet  prize  essay 
on  Theism.  At  «t.  Andrews,  where  he  held  along 
with  the  principalship  the  post  of  professor  of  system- 
atic theology  and  apologetics,  his  work  as  a  teacher 
was  distinguished  by  several  features  which  at  that 
time  were  new.  He  lectured  on  comparative  theology 
and  treated  doctrine  historically,  as  being  not  a  fixed 
product  but  a  growth.  From  the  first  he  secured  the 
attachment  and  admiration  of  his  students.  In  1862 
he  was  appointed  one  of  the  clerks  of  the  General 
Assembly,  and  from  that  time  forward  he  took  a  lead- 
ing part  in  the  councils  of  the  Church  of  Scotland. 
In  1878  he  was  chosen  moderator  of  the  Assembly. 
No  one,  except  perhaps  Dr.  Robert  Lee,  has  done 
more  during  the  last  generation  to  widen  the  national 
church.  Two  positions  on  which  he  repeatedly  in- 
sisted in  the  Assembly  have  taken  a  firm  hold  on  the 
mind  of  that  church, — first,  that  it  is  of  the  essence 
of  a  church  to  be  comprehensive  of  various  views 
and  tendencies,  and  that  a  national  church  especially 
should  seek  to  represent  all  the  elements  of  the  life  of 
the  nation ;  secondly,  that  subscription  to  a  creed  can 
bind  no  one  to  all  its  details,  but  only  to  the  sum 
and  substance,  or  the  spirit  of  the  symboL  For  three 
years  before  his  death  ne  was  convener  of  the  church 
interests  committee  of  the  Church  of  Scotland,  which 
had  to  deal  with  a  great  agitation  for  disestablish- 
ment. He  was  also  deeply  interested  in  the  reorgani- 
zation of  education  in  Scotland,  both  in  school  and 
university,  and  acted  as  one  of  the  temporary  board 
which  settled  the  primary  school  system  under  the 
Education  Act  of  1872.  His  death  took  place  at  Tor- 
quay on  13th  February,  1886. 


of  biographl- 
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portant  book,  Rational  Tkroloyy  and  Christian  Philos- 
(1872),  is  one  in  which  the  Cambridge  Platoniats  and 


e*  of  the 
,  such  as  the 


leaders  of  dispassionate  thought  in  the  17th  century 
are  similarly  treated.  He  delivered  the  second  series  of 
the  Croall  lectures,  on  the  Doctrine  of  sin,  which  were  after- 
wards published.  lie  also  published  a  small  work,  The 
Christ  of  the  Gospels  and  the  Christ  of  History,  in  which  the 
views  of  Renan  on  the  gospel  history  were  dealt  with  ;  a 
monograph  on  Pascal  tor  Blackwood's  Foreign  Classics  series ; 
and  a  little  work,  Beginning  Life,  addressed  to  young  men, 
written  at  an  earlier  period.  A  Life  of  Tulloch  by  Mrs. 
Oliphant  is  in  preparation. 

TULLUS  HOSTILIUS,  third  legendary  king  of 
Rome,  is  represented  as  having  reigned  for  thirty-two 

fears  (670-638  B.c.  |.  His  successful  wars  with  Alba, 
'idenae,  and  Veii  shadow  forth  the  earlier  conquests 
of  Latian  territory  and  the  first  extension  of  the 
Roman  domain  beyond  the  walls  of  Rome.  See 
Rome.  vol.  xx.  p.  752. 

TUMKUR,  or  Toomxoor,  a  district  of  India,  in 
the  west  of  the  Nandidrug  division  of  Mysore,  situated 
between  12°  43'  and  14°  10'  N.  lat  and  76°  lO'  and 
77°  3<y  E.  long.,  with  an  area  of  3420  square  miles. 
It  is  bounded  on  the  north  by  the  Bellarv  district,  on 
the  cast  by  Kolar  and  Bangalore,  on  the  south  by 
Mysore,  and  on  the  west  by  Chitaldrdg  and  Hassan. 
Tumkur  consists  chiefly  of  elevated  land  intersected 


by  river  valleys.  A  range  of  hills  rising  to  nearly  4000 
feet  crosses  it  from  north  to  south,  and  forms  the 
water-parting  between  the  systems  of  the  Krishna  and 
the  Kavori.  The  principal  streams  are  the  Jayaman- 
gala  and  the  Shimsha.  The  mineral  wealth  of  Tnm- 
kur  is  considerable  :  iron  is  obtained  in  large  quanti- 
ties from  the  hill  sides  ;  and  excellent  building  stooe 
is  quarried.  The  slopes  of  the  Devaray-durga  Hills 
a  tract  of  18  square  miles,  are  clothed  with  forests,  in 
which  large  game  arc  numerous,  including  tigers, 
leopards,  bears,  and  wild  hogs.  The  climate  of  Tum- 
kur is  generally  considered  as  equable  and  healthy; 
the  average  annual  rainfall  amounts  to  nearly  33 


inches.  The  Mysore  State  Railway  enters  the  dia- 
trict  at  the  southeast  corner  and  traverses  it  to  the 


west. 

In  1881  the  population  of  Tumkur  numbered  413,lr0 
(male*  200,253,  females  209,930),  embracing  395,443  Hindus, 
17,130  Mohammedans,  and  603  Christians.  Tumkur  town, 
situated  at  the  base  of  the  Devaray-durga  Hills. 43  milts 
northwest  of  Bangalore,  with  a  population  of  9909,  is  to* 
administrative  headquarte  The  cultivated  products  con- 
sist chiefly  of  ragi,  mill,  wheat,  sugar-cane,  virion* 
pulses,  and  oil  seeds.  Of  tht  total  area  745  square  miles 
are  cultivated  and  l.r>44  cultivable.  The  chief  industries 
arc  the  making  of  coarse  cotton  cloths,  woollen  blanket*, 
and  ropes.  The  exports  comprise  r&gi,  unhusked  rice, 
cocoa-nuto,  areca-nuts,  earth  salt,  pulses  and 
the  imports  include  European  piece  goods,  rice,  i 
ton,  etc. 

The  history  of  Tumkur  is  common  to  the  rest  of  Mysore. 
After  the  assumption  of  the  administration  of  Mysore  hr 
the  British  in  1832  the  district  received  its 
and  limits. 


p.  373-79, 
ii.  p.  336, 


TUMOR.   See  Pathology,  vol.  xviii. 
and  Sl'ROERY.  vol.  xxii.  p.  722. 

TUMULUS.   See  A rc iinxcmiE,  vo! 
and  Barrows,  vol  iii.  342. 

TUNBRIDGE,  or  Tonbridoe,  a  town  of  Kent, 
England,  is  situated  on  rising  ground  above  the  Med- 
way,  and  on  the  South-Eastern  Railway,  41  miles  (by 
rail)  southeast  of  London  and  33  northwest  of  Hid- 
ings. The  Med  way  is  crossed  by  a  stone  bridge, 
erected  in  1775.  The  town  consists  chiefly  of  one  long 
main  street  and  a  large  number  of  suburban  villas. 
The  church  of  St  Peter  and  St  Paul,  chiefly  Deco- 
rated and  Perpendicular  with  some  portions  of  an  earlier 
date,  has  lately  been  restored.  The  grammar  school, 
founded  by  Sir  Andrew  Judd.  an  alderman  of  London, 
in  the  1st  year  of  Edward  VI.,  was  rebuilt  in  1865, 
remodelled  in  1880,  and  extended  in  1887.  Among 
other  public  buildings  arc  the  town  hall  and  market 
house,  the  public  hall,  and  the  free  library.  Some 
traffic  is  carried  on  by  the  Medway,  which  has  been 
made  navigable  for  barges.  Tunbridge  ware,  chiefly 
sold  at  Tunbridge  Weils,  is  largely  manufactured. 
There  are  gunpowder  mills  on  the  banks  of  the  Med- 
way; and  wool-stapling,  brewing,  and  tanning  are 
carried  on.  The  population  of  the  urban  sanitary 
district  (area  1200  acres)  in  1871  was  8209  and  in  1881 
it  was  9317. 


Tunbridge  owed  its  early  importance  to  the  castle  built 
by  Richard,  carl  of  Clare,  ib  the  reign  of  Henry  1.  The 
castle  was  besieged  by  William  Rufus.  was  taken  by  John 
in  the  wars  with  the  barons,  and  again  by  Prince  Edward, 
son  of  Henry  III.  Subsequently  it  became  the  property  of 
the  Stafford*,  and  on  the  attainder  of  the  duke  of  Barking- 
ham  in  the  reign  of  Henry  VIII.  was  taken  possession  of 
by  the  crown.  It  was  dismantled  during  the  Civil  War. 
The  remains  now  consist  chiefly  of  a  finely  preserved  gate- 
way flanked  by  two  round  towers.  Formerly  It  was  de- 
fended by  three  moats,  one  of  them  formed  by  the  Medway. 
The  lords  of  the  castle  had  the  right  of  attending  the  arch- 
bishops of  Canterbury  on  state  occasions  as  chief  butlers. 

TUNBRIDGE  WELLS,  an  inland  watering  place 
of  England,  chiefly  in  Kent  but  partly  in  Sussex,  » 
situated  in  the  midst  of  charming  and  picturesque 
scenery,  on  the  South-Eastern  Railway  and  at  tic 
terminus  of  a  branch  line  of  the  London.  Brighton. 
I  and  South  Coast  Railway,  46  miles  (by  rail)  l 
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of  London  and  5  south  of  Tunbridge.  It  owes  its 
popularity  to  itn  chalybeate  spring  and  its  romantic 
lituation.  The  wells  are  situated  near  the  Parade  (or 
Pantiles),  a  walk  associated  with  fashion  since  the 
time  of  their  discovery .  The  houses  and  shops  in  the 
Parade  somewhat  resemble  the  Hows  at  Chester.  It 
ww  paved  with  pantiles  in  tho  reign  of  Queen  Anne. 
Hie  town  is  built  in  a  picturesquely  irregular  manner, 
and  a  large  part  of  it  consists  of  districts  called 
'' parks,"  occupied bv  villas  and  mansions.  On  Kusthall 
common,  about  a  mile  from  the  town,  is  the  curiously 
shaped  Toad  Rock,  and  about  a  mile  southwest  the 
striking  group  called  High  Rocks.  The  principal 
public  buildings  are  the  Dump-room,  the  town-hall, 
the  corn  exchange,  the  public  hall,  the  mechanics'  in- 
stitute, the  friendly  society's  hall,  the  dispensary  and 
infirmary,  and  the  provident  dispensary.  The  Tun- 
bridge Wells  sanatorium  is  situated  in  grounds  sixty 
acres  in  extent,  and  is  capable  of  receiving  150  visitors. 
There  is  a  large  trade  in  Tunbridge  ware,  which  is 
m,A*  chiefly  at  Tunbridge.  and  includes  work  tables, 
toys,  etc.,  made  of  hard  woods,  such  as  beech, 
ore,  holly,  and  cherry,  and  inlaid  with  mosaic, 
be  town  is  governed  by  a  local  board  of  twenty-four 
members.  The  population  of  the  urban  sanitary  dis- 
trict (area  3351  acres)  in  1871  was  19,410,  and  in  1881 
24,308. 

The  town  owe*  its  rise  to  the  discovery  of  the  medicinal 
springs  by  Dudley,  Lord  North,  in  lflOB.  Henrietta  Maria, 
wife  of  Charles  I.,  retired  to  drink  the  waters  at  Tunbridge 
after  the  birth  of  her  eldest  son  Charles.  Soon  after  the 
Restoration  it  was  visited  by  Charles  1 1,  and  Catherine  of 
Bragania.  It  was  a  favorite  residence  of  Anne  previous  to 
her  accession,  and  from  that  time  became  one  of  the  special 
resorts  of  London  fashion.  It  reached  the  height  of  ito 
comparative  popularity  in  the  latter  half  of  the  18th  cen- 
tury, and  is  specially  associated  with  Col  ley  Cibber,  Samuel 
Johnson,  Cumberland  the  dramatist,  Garrick,  Richardson, 
kVyuolds,  Bean  Nash,  Miss  Chudleigh,  and  Mrs.  Thrale. 
The  Tunbridge  of  that  period  is  sketched  with  much 
graphic  humor  in  Thackeray's  1'irginiafis.  Though  it  still 
attracts  an  increasing  number  of  visitors,  its  importance  in 
reference  to  Loudon  society  has  considerably  declined. 

TUNG-CHOW,  a  sub-prefectural  city  in  Chih-li, 
the  metropolitan  province  of  China,  is  situated  on  the 
banks  of  the  Peiho  in  39°  54'  N.  lat.  and  116°  41'  E. 
long.,  about  12  miles  southeast  of  Peking.  Likemost 
Chinese  cities,  T'ung-Chow  has  appeared  in  history 
under  various  names.  By  the  founder  of  the  Han 
dynasty  (206  B.c.)  it  was  called  Lu-Hien  ;  with  the 
trise  of  the  Tang  dynasty  (618  A.D.)  its  name  was 
changed  to  Heuen-Chow;  and  at  the  beginning  of  the 
12th  century,  with  the  advent  of  the  Kin  dynasty  to 
power,  Heuen-Chow  became  T'ung-Chow.  The  city 
marks  the  highest  point  at  which  the  Peiho  is  navi- 
gable, and  here  merchandise  for  the  capital  is  trans- 
ferred to  a  canal,  by  which  it  reaches  Peking.  The 
chy,  which  is  faced  on  its  eastern  side  by  the  river, 
and  on  its  other  three  sides  is  surrounded  by  populous 
suburbs,  is  upwards  of  3  miles  in  circumference.  The 
walls  are  about  45  feet  in  height  and  about  24  feet 
wide  at  the  top.  They  are  being  allowed  to  fall  into 
decay.  Two  main  thoroughfares  run  through  the 
city,  one  connecting  the  north  and  south  gates,  and 
the  other  the  east  and  west  gates.  The  place  derives 
it*  importance  from  the  fact  that  it  is  the  port  of 
Peking.  Its  population  was  estimated  at  about  50,000 
in  1887. 

It  was  at  Tung-Chow  that  Sir  Harry  Parkes,  Sir  Henry 
L>eh,  and  their  escort  were  treacherously  taken  prisoners 
by  the  Chinese  when  they  were  sent  forward  by  Lord  Elgin 
'  snns  of  peace  after  the  trouble*  of  1860. 


TUNGSTEN  (Germ,  wolfram,  or,  antiquated, 
**AfW),  one  of  the  metallic  elements  of  chemistry. 
The  mineral  tungsten  (meaning  in  Swedish  "  heavy 
stone  ")  used  to  be  taken  for  a  tin  ore  until  this  was 
disproved  by  Cronsted.  Scbeele  showed  in  1781  that 
tt  is  a  compound  of  lime  with  a  peculiar  acid,  the 
~)  of  which  was  recognired  in  the  same 


year  by  Bergmann.  It  occurs  only  as  a  component  of 
a  number  of  relatively  rare  minerals,  the  most  im- 
portant of  which  are  wolfram  or  wolframite,  (Fe,  Mn) 
O.WOa,  and  scheelite  (tungsten),  CaOWOi  (see 
Mineralogy).  The  metal  is  prepared  from  the  pure 
oxide  WO,  bv  reduction  with  hydrogen  in  a  platinum 
tube  at  a  high  temperature.  It  forms  resplendent  tin- 
white  or  gray  plates,  or  a  dull  black  powder  similar  to 
hydrogen-reduced  iron.  Sp.  gr.  =  19.129,  water  of 
45  C.  139.2°  F.]  =  1  (Roscoe).  It  is  more  difficult  to 
fuse  than  even  Manganese  (g. v.).  It  is  unalterable 
in  ordinary  air ;  oxygen  and  even  chlorine  act  upon  it 
only  at  a  high  temperature.  Hydrochloric  and  sul- 
phuric acid  do  not  attack  it.  Nitric  acid  attacks  it 
slowly,  aqua  regia  readily,  with  formation  of  the  tri- 
oxide  WO*  Impure  tungsten  is  now  being  prepared 
industrially  for  the  production  of  a  peculiar  kind  of 
steel  (see  Iron,  vol.  xiii.  p.  362.) 

Chloride*.— Tungsten  forms  foar  chlorides,— WClt.  WCI«, 
WCU,  WCV   The  highest,  WCI.,  is  obtained  by  heating  the 

Kre  powdery  metal  in  a  current  of  absolutely  pure  chlorine, 
the  presence  of  moisture  or  air  oxy-chlorides  are  pro- 
duced. It  sublimes  off  as  a  dark  red  liquid,  freezing  into 
crystals.  These  fuse  at  275°  C.  [527°  F.)  and  re-solidify  at 
270°  [518°  F.J ;  the  liquid  boils  at  346.7°  [656°  F.].  The 
sp.  gr.  of  the  vapor  is  in  accordance  with  the  formula  at 
3r>n°  [662°  F.] ;  at  higher  temperatures  it  dissociates  into 
WCI*  and  free  Clt  (Roscoe).  When  the  vapor  of  WClt  is 
passed  over  heated  trioxide,  the  two  bodies  unite,  WO»  with 
2WCU  into  3WO  |,.  forming  magnificent  red  needles,  which 
fnse  at  210.4°  (410.7°  F.)  and  boil  at  227.5°  C.  (441.5°  F.J 
( Wohler).  Both  compounds,  WC1«  and  WOCI,,  are  decom- 
posed by  water,  the  oxy -chloride  more  readily,  with  forma- 
tion of  hydrochloric  acid  and  trioxide.  For  other  chlorides 
and  oxy-chlorides,  see  the  ordinary  hand -books  of  chemistry. 

Oxide*.  W(\  and  WO%,  nnd  Compound*  of  These  with  Each 
Other. — The  trioxide,  popularly  known  as  tungstic  acid,  is 
the  more  important.  Impure  trioxide  is  producible  by 
treating  scheclito  (WOjCaO)  with  hot  hydrochloric  acid. 
Wolframite  is  not  so  readily  decomposed  ;  hat  when  fused 
with  twice  its  weight  of  chloride  of  calcium  it  passes  into 
lime  salt,  obtainable  as  an  insoluble  residue  by  lixiviatioa 
of  the  fuse  with  water.  The  oxide  obtained  forms  a  yellow 
powder  insoluble  in  water  and  in  hydrochloric  acid.  To 
purify  it,  it  is  washed,  dissolved  in  aqueous  ammonia,  and 
the  filtered  solution  evaporated,  when  an  acid  tungstate  of 
ammonia  separates  out  in  scales  of  groat  purity.  These, 
when  heated  in  air,  leave  behind  them  a  pseudo-morphoso 
of  pure  yellow  oxide.  Trioxide  of  tungsten  combines  with 
basic  oxides  into  tungstates ;  but  the  proportion  in  which 
it  unites  with  a  given  base  is  subject  to  great  variation: 
for  instance,  the  quantity  NarO  of  soda  unites  into  so  many 
definite  tungstates  with  1, 14,  2,  2i,  24,  2i,  4  times  WOi  and 
in  each  case  more  or  less  of  water.  To  each  of  these  soda 
salts  corresponds  theoretically  a  certain  tungstic  acid,— to 
the  salt  NaiOWrOs,  for  instance,  the  acid  HrOWtO*  or 
HjWrOj.  But  few  of  these  hydrates  actually  existj  and 
they  are  not  individual  acids  in  the  sense  in  which  the 
three  phosphoric  acids  are,  except  perhaps  that  remarkable 
substance  known  as  metatungstic  acid,  HiW4Ou-f-?HrO. 
This  acid  forms  crystals  of  the  stated  composition ;  it  dis- 
solves in  water  and  the  solution  unites  with  bases  into 
meta-tungstates.  Most  meta-tungstates  are  soluble  iu 
water;  of  the  tungstates  proper  only  the  alkali  Halts  are  so 
soluble.  The  soda  tungstate.  SNasO .  12WOi  |  *H»0,  known 
as  para-tungstate  of  soda,  is  made  industrially  by  fusing 
wolframite  with  carbonate  of  soda  and  lixiviating  the  fuse 
with  water.  The  insoluble  oxides  of  iron  and  manganese 
are  filtered  off;  the  filtrate,  while  still  hot,  is  nearly  neutral- 
ized with  hydrochloric  acid  and  allowed  to  crystallize.  It 
forms  large  crystals  containing  twenty -one,  twenty-five,  or 
twenty-eight  times  TljO  according  to  the  temperature  at 
which  they  are  formed.  The  salt  has  been  recommended 
as  a  mordant  in  dyeing  and  calico-printing,  but  has  not 
taken  root  in  these  industries.  Oppeuheim  and  Vcrsinann 
recommended  it  before  1862  as  the  best  means  for  render- 
ing textile  fabrics  uninflammable.  If  a  solution  of  the  para- 
tungstate  is  boiled  with  hydrated  tungstic  acid  (as  obtained 
by  precipitating  any  ordinary  alkaline  tungstate  solution 
with  hydrochloric  acid  in  the  heat),  or  is  simply  mixed 
with  excess  of  acetic  acid,  the  meta-tungvtate  is  formed  ;  in 
the  latter  case  it  separatee  out  as  a  heavy  oil.  Heta-tung- 
state  of  soda  forms  octahedral  crystals  of  the  composition 
NatO .  4WO»  4-  lOHrO.  If  concentrated  warm  solutions  of 
this  salt  and  the  equivalent  quantity  of  chloride  of  barium 
are  mixed  and  allowed  to  cool  after  addition  of  a  little 
hydrochloric  acid,  meta-tungstate  of  barium  <vystalliz«a 
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oat  as  Ba0.4WO»-f-9HjO,  in  Urge  quadratic  . 
which  are  very  easily  soluble  in  water.  From  thin  aait  the 
free  acid  is  easily  produced  by  addition  of  the  exact  quantity 
of  sulphuric  acid  required  to  precipitate  the  baryta,  and  from 
it  any  other  meta-tungstate  Is  easily  produced.  Meta-tung- 
atic  acid  solution  is  a  sensitive  and  characteristic  precipi- 
tant for  almost  all  alkaloids  (strychnine,  quinine,  etc). 
The  alkaloid,  whatever  its  name,  goes  down  as  a  flocculent 
insoluble  meta-tungstatc.  Tungstic  acid  combines  with 
phosphoric  acid  and  with  silicic  acids  into  highly  complex 
phospho-tungstic  acids  and  silico-tungstic  acids.  Of  the 
former  there  is  quite  a  series,  each  consisting  of  one  PtOs 
united  with  respectively  fourteen,  sixteen,  eighteen, 
twenty,  twenty-two,  twenty-four  times  WOi  and  six  HiO 
of  basic  water.  Of  silico-tungstic  acids  three  are  known, 
namely,  one  4HiO.SiO>.  lOWOi  +  3Aq  and  two  SiOi. 
12WO|tHtO.  All  these  complex  acids  (both  kinds)  are 
easily  soluble  in  water.  The  phosphoacids  are  delicate 
precipitants  for  all  alkaloids. 

The  binoxlde,  WO*,  is  obtained  when  the  trioxide  is 
reduced  by  hydrogen  at  a  dull  red  heat.  This  oxide  la 
very  prone  to  pass  into  trioxide  or  tungstate.  An  interest- 
ing and  beautiful  class  of  compounds  of  Wo,.  WO»,  and 
bases  are  known  as  tungsten  bronzes.  The  first  of  these 
was  discovered  by  Wohler.  Normal  tungstate  of  soda, 
NajOWOj,  is  fused,  and  trioxide  added  to  it  as  long  as  it 
dissolves.  The  product  is  then  heated  in  hydrogen  as  long 
as  water  goes  away,  and  the  substance  thus  reduced  is 
exhausted  successively  with  water,  hydrochloric  acid, 
caustic  potash  ley,  and  again  with  water.  A  residue  of  the 
composition  Xa»0.  WiQ»  -f-  WOj  remains  in  the  shape  of 
magnificent  gold-like  lustrous  cubes,  of  specific  gravity 
6.617.  which  conduct  electricity  like  a  metal.  Only  hydro- 
fluoric acid  dissolves  this  soda-tungsten  bronze.  There  are 
a  number  of  other  tungsten  bronsea,  all  distinguished  by 
metallic  lustre  and  magnificent  purple,  red,  yellow,  or  blue 
colors. 

Anolytit. — Oxides  of  tungsten  dissolve  in  fused  micro- 
cosmic  salt,  XatOPiO*;  the  bead  becomes  blue  in  the  re- 
ducing flame,  in  the  presence  of  iron  blood-red,  and  in  the 
oxidizing  flame  colorless.  When  heated  on  charcoal  with 
(not  too  much)  carbonate  of  soda  or  cyanide  of  potassium 
In  the  reducing  flame,  they  yield  a  gray  heavy  powder  of 
metal,  obtainable  by  elutriation.  The  process  tails  in  the 
presence  of  too  much  alkali.  Insoluble  tungstates  (e.g.,  the 
ordinary  tungsten  minerals)  are  disintegrable  by  fusion 
with  alkaline  carbonate;  the  fuse,  when  treated  with 
water,  yields  a  solution  of  alkaline  tuugstate.  This  solu- 
tion, when  mixed  with  excess  of  hydrochloric  acid,  gives  a 
white  precipitate  of  hydrated  trioxide,  which  on  boiling 
becomes  yellow  by  partial  dehydration.  The  yellow 
unignited  precipitate  in  soluble  in  aqueous  ammonia.  If 
tungstate  of  alkali  solutions  are  mixed  with  hydrochloric 
acid  and  then  treated  with  metallic  zinc,  they  become  blue 
through  the  formation  of  a  compound  of  WO*  and  WO* 
or  rather  the  respective  chloride;  this  reaction  gains  in 
deflniteuess  through  the  presence  of  phosphoric  acid. 

(W.  D.) 

TUNGUSES,  a  wide -spread  Astatic  people,  forming 
a  main  branch  of  the  Mongol  division  of  the  Mongol- 
Tatar  family.  They  are  the  Tung-hu  of  the  Chinese, 
probably  a  corrupt  form  of  tonki  or  donki,  that  is, 
*'men,Tor  "people."  The  Russian  form  Tmfftu, 
wrongly  supposed  to  mean  "lake  people,"  appears  to 
occur  first  in  the  Dutch  writer  Massa  (1612) )  but  the 
race  has  been  known  to  the  Russians  ever  since  they 
reached  the  Yenisei.  The  Tungus  domain,  covering 
many  hundred  thousand  Bquare  miles  in  central  and 
east  Siberia  and  in  the  Amur  basin,  stretches  from  the 
Yenisei  eastwards  to  the  Pacific,  where  it  occupies 
most  of  the  seaboard  between  Corea  and  Kamchatka. 
It  also  reaches  the  Arctic  Ocean  at  two  points,  in  the 
Nisovaya  tundra,  west  of  the  Khatanga  river,  and  in 
a  comparatively  small  enclosure  in  the  Yana  basin 
over  against  the  Liakhoff  (New  Siberia)  Archipelago. 
But  the  Tunguses  proper  are  chiefly  centred  in  the 
region  watered  by  the  three  large  eastern  tributaries 
of  the  Yenisei,  which  from  them  take  their  names  of 
the  Upper,  Middle  or  Stony,  and  Lower  Tunguska. 


Here  the  Tunguses  are  known  to  the  Samoyedes  by 
the  name  of  An/a  or  "younger  brothers,"  implying  a 
comparatively  recent  immigration  (confirmed  by  other 
indications)  from  the  Amur  basin,  which  appears  to 
be  the  original  home  both  of  the  Tunguses  and  of  the 
closely-allied  Mancbus.  The  Amur  is  still  mainly  a 
Tungus  river  almost  from  its  source  to  it.-  mouth:  the 
Oroches  (Orocbus),  Dauriaim,  Birars,  Golds,  Manegre, 
Sanagirs,  Ngatkons,  Nigidals,  and  some  other  aborigi- 
nal tribes  scattered  along  the  main  stream  and  iu 
affluents, — the  Shilka,  Sungari,  and  Usuri, — are  all  of 
Tungus  stock  and  speech.  On  the  Pacific  the  chief 
subdivisions  of  the  race  are  the  Lamuts,  or  "sea 
people,"  grouped  in  small  isolated  hunting  communi- 
ties round  the  west  coast  of  the  Sea  of  Okhotsk,  and 
further  south  the  Yu-pi-ta-Ue  I"  fish-clad  "),  the  Taii 
of  the  Russians,  between  the  Amur  delta  and  Corea 
The  whole  race,  exclusive  of  Manchus,  numbers  prob- 
ably about  80,000,  of  whom  15,000  are  in  the  Amor 
basin,  the  rest  in  Siberia 

The  Tungus  type  Is  essentially  Mongolic,  being  charac- 
terised bv  broad"  flat  features,  small  nose,  wide  mouth,  this 
lips,  small  black  and  somewhat  oblique  eyes,  black  laok 
hair,  dark  olive  or  bronze  complexion,  low  stature,  aver- 
aging not  more  than  five  feet  four  inches ;  they  are  distin- 
guished from  other  Mongolic  peoples  by  the  square  shape 
of  the  skull  and  the  slim,  wiry,  well  proportioned  figure. 
This  description  applies  more  especially  to  the  ^ 
tribes,  who  may  be  regarded  as  typical ' 
unlike  most  other  Mongols,  betray  no  tendency  to  obesity. 
They  are  classed  by  the  Russians,  according  to  their  variant 
pursuits,  as  Reindeer,  Horse,  tattle,  Dog,  8toppe.  and  Foreat 
Tunguses.  A  few  have  become  settled  agriculturists;  bat 
the  great  bulk  of  the  race  are  still  essentially  forest 
hunters,  using  the  reindeer  both  as  mounts  and  as  pack 
animals.  Nearly  all  lead  nomad  lives,  in  pursuit  of  for- 
bearing animals,  whose  skins  they  supply  to  Russian  and 
Yakut  traders,  in  exchange  for  provisions,  clothing,  and 
other  necessaries  of  life.  The  picturesque  and  even  elegant 
national  costume  shows  in  ita  ornamentation  and  general 
style  decided  Japanese  influence,  due  no  doubt  to  long-con- 
tinued intercourse' with  that  nation  at  some  period  previ- 
ous to  the  spread  of  the  race  from  the  Amur  valley  to 
Siberia.  Many  of  the  Tungus  tribes  have  been  baptiied. 
and  are,  therefore,  reckoned  as  "  Greek  Christians  "  ;  bat 
Russian  orthodoxy  has  not  penetrated  far  below  the  surface. 
I  and  most  of  them  are  still  at  heart  Shamanists  and  natnrt- 
'  worshippers,  secretly  keeping  the  teeth  and  claws  of  wild 
animals  as  idols  or  amulets,  and  observing  Christian  nt« 
only  under  compulsion.  But,  whether  Christians  or  pagans. 
I  all  alike  are  distinguished  above  other  Asiatics,  perhaps 
above  all  other  peoples,  for  their  truly  noble  moral  qualities. 
All  observers  describe  them  as  "  cheerful  under  the  moat  de- 
pressing circumstances,  persevering,  open-hearted,  trustwor- 
thy, modest  yet  self-reliant,  a  fearless  race  of  hunters,  born 
amidst  the  gloom  of  their  dense  pine-forests,  exposed  from 
the  cradle  to  every  danger  from  wild  beasts,  cold,  and 
hunger.  Want  and  hardships  of  every  kind  they  endure 
with  surprising  fortitude,  and  nothing  can  induce  them  to 
take  service  under  the  Russians  or  quit  their  solitary 
lands  "  (Keane's  Aria,  p.  479).   Their  numbers  are  st 


t 

Their 


decreasing,  owing  to  the  ravages  of  small-pox, 
and  especially  famine,  their  most  dreaded  enemy, 
domain  Is  also  being  continually  encroached  upon  by  the 
aggressive  Yakuts  from  tbe  north  and  east,  and  from  tbe 
south  by  the  Slavs,  now  settled  in  compact  bodies  in  tbe 
province  of  Irkutsk  about  the  upper  coast  of  the  Yenisei. 
It  is  remarkable  that,  while  the  Russians  often  shows  ten- 
dency to  become  assimilated  to  the  Yakuts,  the  most  vigor- 
ous and  expansive  of  all  the  Siberian  peoples,  the  Tunguses 
everywhere  yield  before  the  advance  of  their  more  civiliaed 
neighbors  or  become  absorbed  in  the  surrounding  Slsv  "im- 
munities. In  the  Amur  valley  the  same  fate  is  overtaking 
the  kindred  tribes,  who  are  disappearing  before  the  mat 
waves  of  Chinese  migration  from  the  south  and  Ro«i»n 
encroachments  both  from  the  east  and  west.  In  1*0  the 
Oroches  were  already  reduced  to  about  280,  and  tbe  Tan  to 
a  little  over  200.  For  the  philological  relations  of  the 
Tunguses,  see  vol.  xviii.  p,  792. 
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r[S  group  of  animals  was  formerly  regarded  as 
constituting  along  with  the  Pofytoa  and  the 
Brachiopoda  the  invertebrate  class  Moliutcoidea.  It 
U  now  known  to  be  a  degenerate  branch  of  the  Chor- 
data,  and  to  be  more  nearly  related  to  the  Vertebrata 
than  to  any  group  of  the  Invertebrata. 

History.1 

More  than  two  thousand  years  ago  Aristotle  gave  a 
short  account  of  a  Simple  Ascidian  under 
the  name  of  Tethyum.  He  described  the 
appearance  and  some  of  the  more  important 
points  in  the  anatomy  of  the  animal.  From  that  time 
onwards  to  little  more_  than  a  century  ago,  although 
various  forms  of  Ascidians  had  been  briefly  described 
by  writers  on  marine  zoology,  comparatively  little  ad- 
vance was  made  upon  the  knowledge  of  Aristotle. 

Schlosser  and  Ellis,  in  a  paper  containing 
a  description  of  BotryUut,  published  in  the 
Iliilosophical  Trantaction*  of  the  Royal 
Society  for  1756,  first  brought  the  Compound  Ascidians 
into  notice;  but  it  was  not  until  the  commencement  of 
the  19th  century,  as  a  result  of  the  careful  anatomical 
investigations  of  Cuvier  (1)  upon  the  Simple 
tSSS?  Ascidians  and  of  Savigny  (2)  upon  the  Com- 
pound, that  the  close  relationship  between 
these  two  groups  of  the  Tunicata  was  conclusively 
demonstrated.  Up  to  1816,  the  date  of  publication 
of  Savigny's  great  work  (2),  the  few  Compound 
Ascidians  then  known  had  been  generally  regarded  as 
Alcyonaria  or  as  Sponges;  and,  although  many  new 
Simple  Ascidians  had  been  described  by  0.  F.  Miiller 
(4)  and  others,  their  internal  structure  had  not  been 
investigated.  Lamarck  (3)  in  1816,  chiefly 
as  the  result  of  the  anatomical  discoveries 
of  Savigny  and  Cuvier,  instituted  the  class 
Tunicata,  which  he  placed  between  the  Radiata  and 
the  Vermes  in  his  system  of  classification.  The  Tuni- 
cata included  at  that  time,  besides  the  Simple  and  the 
Compound  Ascidians,  the  pelagic  forms  l*yro»oma, 
which  had  been  first  made  known  by  Peron  in  1804. 
and  Salpa,  described  by  Forskal  in  1775. 
Chamisso  in  1820  made  the  important  discovery  that 
Salpa  in  its  life-history  passes  through  the 
Chsrat*©     series  of  changes  which  were  afterwards 

SatfrnT  more  fu,1>'  ue8Cribed  by  Steenstrup  in  1842 
1  rat  mm.  as  "  alternation  of  generations  " ;  and  a  few 
years  later  Kuhl  and  Van  Hasselt'a  inves- 
tigations upon  the  same  animal  resulted  in  the  dis- 
covery of  the  alternation  in  the  directions 
Circulation.  ,„  which  the  wave  of  contraction  passes 
along  the  heart  and  in  which  the  blood  cir- 
culates through  the  body.  It  has  since  been  found 
that  this  observation  holds  good  for  all  groups  of  the 
Tunicata.  In  1826  H.  Milne-Edwards  and  Audouin 
made  a  series  of  observations  on  living  Compound 
Ascidians,  and  amongst  other  discoveries  they  found 
the  free-swimming  tailed  larva,  and  traced  its  develop- 
ment  into  the  young  Ascidian.  Milne- 
liwtnU  Edwards  (5)  also  founded  the  group  of 
"Social"  Ascidians,  now  known  as  the 
ClavAinidas,  and  gave  a  classification  of  the  Compound 
Ascidians  which  was  universally  accepted  for  many 
Tears.  From  the  year  1826  onwards  a  number  of  new 
and  remarkable  forms  were  discovered,  as,  for  instance, 
some  of  the  Bolteninas  (Macleay),  Chelyotoma  (Brod- 
erip  and  Sowcrby.  and  afterwards  Eschricht),  Oiko- 
pleura  (  Mertcns ),  Perophora  ( Lister ),  Pelonaia 
(Forbes  and  Goodsir),  Chondro*tachy*  and  Dipkxoma 
(Denis  Macdonald),  Diaznna  (Forbes  and  Goodsir), 


Kowa- 
lcvsky. 


ship  to  Ver- 


'  Only  the  more  Important  works  can  be  mentioned  here. 
For  a  more  detailed  account  of  the  history  of  the  group  and  a 
roll  bibliography ,  see  (17)  in  the  list  of  works  at  the  end  of  this 


and  Rhodotoma  (Ehrenberg,  and  afterwards 
Duthiers). 

In  1845  Carl  Schmidt  (6)  first  announced  the 
ence  in  the  test  of  some  Ascidians  of 
' '  tunicine. ' 1  a  substance  very  similar  to  cel- 
lulose, and  in  the  following  year  Lowig  and 
Kblliker  (7)  confirmed  the  discovery  and  n 
additional  observations  upon  this  substance  and  upon 
the  structure  of  the  test  in  general.  Huxley 
(8),  in  an  important  series  of  papers  pub-  Hurley, 
lished  in  t  lie  Tratuactions  of  the  Royal  and 
Linnean  Societies  of  London  from  1851  onwards,  dis- 
cussed the  structure,  embryology,  and  affinities  of  the 
pelagic  Tunicatc8  Pyrotoma,  Salpa,  Doliolum,  and 
j  Appendicularia.  These  important  forms  were  also 
investigated  about  the  same  time  by  Gegenbaur,  Vogt, 
H.  Miiller,  Krohn,  and  Leuckart.  The  most  impor- 
tant epoch  in  the  history  of  the  Tunicata 
is  the  date  of  the  publication  of  Kowalev- 
sky's  celebrated  memoir  upon  the  develop- 
ment of  a  Simple  Ascidian  (9).  The  tailed  larva  had 
been  previously  discovered  and  investigated 
by  several  naturalists — notably  H.  Milne-  Tanra! 
Edwards  (5),  J.  P.  van  Bent  :  (10),  and 
Krohn  (11);  but  its  minute  structure  had  not  been 
Huffioiently  examined,  and  the  meaning  of  what  was 
known  of  it  had  not  been  understood.  It  was 
for  Kowalevsky  in  1866  to  demonstrate  the 
striking  similarity  in  structure  and  in  de- 
velopment between  the  larval  Ascidian  and 
the  vertebrate  embryo.  He  showed  that 
the  relations  between  the  nervous  system,  the  noto- 
chord,  and  the  alimentary  canal  are  much  the  same  in 
the  two  forms,  and  have  been  brought  about  by  a  very 
similar  course  of  embryonic  development.  This  dis- 
covery clearly  indicated  that  the  Tunicata  arc  closely 
allied  to  Amphioxus  and  the  Vertebrata,  and  that  the 
tailed  larva  represents  the  primitive  or  ancestral  form 
from  which  the  adult  Ascidian  has  been  evolved  by 
degeneration,  and  this  led  naturally  to  the  view  usually 
accepted  at  the  present  day,  that  the  group  is  a  de- 
generate side-branch  from  the  lower  end  of  the  phylum 
Chordata,  which  includes  the  Tunicata  (Urochorda), 
Amphioxus  {Cephalochorda),  and  the  Vertebrata. 
Kowalevsky's  great  discovery  has  since  been  confirmed 
and  extended  to  all  other  groups  of  the 
Tunicata  by  Kupffer  (12),  Giard  (13  and 
15),  and  others.  Important  observations 
upon  the  process  of  gemmation  and  the  fo 
colonies  in  various  forms  of  Compound  As- 
cidians have  been  made  by  Krohn,  Met- 
schnikoff,  Kowalevsky,  Ganin,  Giard,  Delia 
Valle,  and  others,  and  have  gradually  led  to  the  estab- 
lishment of  the  general  principle,  that  all  the  more 
important  layers  of  fhe  bud  are  derived  more  or  less 
directly  from  the  corresponding  regions  in  the  body  of 
the  parent. 

In  1872  Fol  (14)  added  largely  to  the  knowledge  of 
the  Appendiculariida,  and  Giard  (15)  to 
that  of  the  Compound  Ascidians.    The      Fol,  etc 
latter  author  described  a  number  of  new 
forms  and  remodelled  the  classification  of  the  group. 
The  most  important  additions  which  have  been  made 
to  the  Compound  Ascidians  since  Giard's  work  have 
been  those  described  by  Von  Drasche  (18)  from  the 
Adriatic  and  those  discovered  by  the  '"Challenger" 
expedition  (17).    The  structure  and  the  systematic 
arrangement  of  the  Simple  Ascidians  have  been  mainly 
discussed  of  recent  years  by  Alder  and  Hancock  (18), 
Heller  (19),  Laeaze-Duthiers  (20),  Trau- 
stedt  (21),  and  Herdman  (17,  22).    In  8u*n,eu™} 
1874  Ussoff  (23)  investigated  the  minute  glan^r^ 
structure  of  the  nervous  system  and  of  the  tubercle, 
underlying  gland,  which  was  first  discovered 
by  Hancock,  and  showed  that  the  gland  has  a  duct  which 
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communicates  with  the  front  of  the  branchial  sac  or 
pharynx  by  an  aperture  in  the  dorsal  (or  "olfactory") 
tubercle.  In  an  important  paper  published  in  1880 
Julin  (24)  drew  attention  to  the  similarity  in  structure 
and  relations  between  this  gland  and  the  hypophjtii 
cerebri  of  the  vertebrate  brain,  and  insisted  upon  their 
homology.  He  suggests  that  they  perform  a  renal 
function.    The  Thatiacea  have  of  late  years  been  the 

subject  of  several  very  important  memoirs. 
Thaiiacta.    The  researches  of  Todaro.  Brooks  (25), 

Salensky  (26),  and  others  have  elucidated 
the  embryology,  the  gemmation,  and  the  life-history 
of  the  Salman;  and  ftrobben,  Barrois  (27),  and  more 
especially  Uljanin  (28)  have  elaborately  worked  out 
the  structure  and  the  details  of  the  complicated  life- 
histery  of  the  Doholidtr.    Finally,  in  an  important 

work  published  in  1 886  on  the  morphology 
den  and*"  °^  >^unioata^  E-  van  Beneden  and  Jufin 
juiin.        (SO)  have,  mainly  as  the  result  of  a  close 

comparison  of  the  embryology  of  Ascidians 
with  that  of  Amphinxus  and  other  Chordata,  added 
considerably  to  our  knowledge  of  the  position  and 
affinities  of  the  Tunicata,  ana  of  the  exact  relations 
of  their  organs  to  the  corresponding  parte  of  the  body 
in  the  Vertebrata. 

Anatomy. 

As  a  type  of  the  T\tnicatn,  Ascidia  mentula,  one  of 
Ate(dia  the  larger  species  of  the  Simple  Ascidians, 
n£duia.       n,a>'  be  taken.    This  species  is  found  in 

most  of  the  European  seas,  generally  in 
shallow  water  on  a  muddy  bottom.  It  has  an  irregu- 
Eztenud  '*r^  ovate  f°rm,  »od  'B°f  *  dull  gray  color, 
characters.   It  >8  attached  to  some  foreign  object  by  one 

end  (Fig.  1).  The  opposite  end  or  the 
body  is  usually  narrow,  and  it  has  a  terminal  opening 


Flo.  l.—A$eidia  mentula  from  the  right  side,  at,  Atrial  aperture; 
br,  branchial  aperture  ;  (,  teat.  (Original.) 

surrounded  by  eight  rounded  lobes.  This  is  the  mouth 
or  branchial  aperture,  and  it  always  indicates  the  ante- 
rior end1  of  tne  animal.    About  half-way  back  from 

1  Some  writers  useadlfferent  nomenclature  of  regions;  see  (17). 


the  anterior  end,  and  on  a  rounded  projection,  is  the 
atrial  or  cloaca!  aperture — an  opening  surrounded  by 
six  lobes — which  is  always  placed  upon  the  dorsal  re- 
gion. When  the  Ascidian  is  living  and  undisturbed, 
water  is  being  constantly  drawn  in  through  the  bran- 
chial aperture  and  passed  out  through  the  atrial.  If 
colored  particles  be  placed  in  the  water  near  the  aper- 
tures, they  are  seen  to  be  sucked  into  the  body  through 
the  branchial  aperture,  and  after  a  short  time  some  of 
them  are  ejected  with  considerable  force  through  the 
atrial  aperture.  The  current  of  water  passing  in  is  for 
respiratory  purposes,  and  it  also  conveys  food  into  the 
animal.  The  atrial  current  is  mainly  the  water  which 
has  been  used  in  respiration,  but  it  also  contains  all 
excretions  from  the  body,  and  at  times  the  ova  and 
Bpcrmatozoa  or  the  embryos. 

The  outer  gray  part  of  the  body,  which  is  attached 
at  or  near  its  posterior  end  and  penetrated 
by  the  two  apertures,  is  the  "test  "  This  The  tat 
is  a  firm  gelatinous  cuticular  secretion  from 
the  outer  surface  of  the  ectoderm,  which  is  a  layer  of 
flat  cells  lining  its  inner  surface.  Although  at  first 
produced  as  a  cuticle,  the  test  soon  becomes  organized 
by  the  migration  into  it  of  cells  derived  from  the  ecto- 
derm (see  Fig.  2).  These  test  cells  may  remain  at 
rounded  or  fusiform  or  stellate  cells  imbedded  in  the 
gelatinous  matrix,  to  which  they  are  constantly  adding 
by  secretions  on  their  surfaces ;  or  they  may  develop 
vacuoles  in  their  protoplasm,  which  become  larger  and 


Pio.  2.— Diagrammatic  wet  Ion  of  part  of  mantle  and  test  of  an 
Ascidian,  allowing  the  formation  of  a  vessel  and  the  structure  of 
the  teat.  m.  mantle  ;  e,  ectoderm  :  te,  tevt  cell  j  (at.  matrix  ;  bit. 
bladder  cell  ;  t,  a*,  blood  sinus  In  mantle  being  drawn  out  Into 
teat ;  me,  mantle  cclla  ;  y,  septum  of  vessel.  (From  Herdman. 
Cballenger  Report.) 

fuse  to  form  a  huge  ovate  clear  cavity  (a  "bladder 
cell"),  surrounded  t>y  a  delicate  film  of  protoplasm 
and  having  the  nucleus  still  visible  at  one  point;  or 
they  may  form  pigment  granules  in  the  protoplasm  J 
or,  lastly,  they  may  deposit  carbonate  of  lime,  so  that 
one  or  several  of  them  together  produce  a  calcareous 
spicule  in  the  test.  Only  the  unmodified  test  cells  and 
the  bladder  cells  are  found  in  Atcidia  mentula.  Cal- 
careous spicules  are  found  chiefly  in  the  Didemnidct, 
amongst  Compound  Ascidians;  but  pigmented  cells 
may  occur  in  the  test  of  almost  all  groups  of  TunUnta. 
The  matrix  in  which  these  structures  are  imbedded  is 
usually  clear  and  apparently  homogeneous:  but  in 
some  cases  it  becomes  finely  fibrillated,  especially  in 
the  family  Cynthiidtr.  It  is  this  matrix  which  con- 
tains tunicine.  At  one  point  on  the  left  side  near  the 
posterior  end  a  tube  enters  the  test,  and  then  splits  up 
into  a  number  of  branches,  which  extend  in  all  direc- 
tions and  finally  terminate  in  rounded  enlargements  or 
bulbs,  situated  chiefly  in  the  outer  layer  of  the  test. 
These  tubes  are  known  as  the  "vessels"  of  the  test, 
and  they  contain  blood.  Each  vessel  is  bounded  by  a 
i  layer  of  ectoderm  cells  lined  by  connective  tissue  (rig. 
j  3,  B),  and  is  divided  into  two  tubes  by  a  septum  of 
j  connective  tissue.   The  septum  does  not  extend  into 
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the  terminal  bulb,  and  consequently  the  two  tubes 
communicate  at  their  ends  (Fig.  3,  A).  The  vessels 
are  formed  by  an  outgrowth  of  a  blood  sinus  (derived 
originally  from  the  Uastocoele  of  the  embryo)  from  the 
body  wall  (mantle)  into  the  test,  the  wall  of  the  sinus 
being  formed  by  connective  tissue  and  pushing  out  a 
covering  of  ectoderm  in  front  of  it  (Fig.  2,  r).  The 
test  is  turned  inwards  at  the  branchial  and  atrial  apcr- 
to  line  two  funnel-like  tubes,— the  branchial 


3. — A.  a  Teasel  from  the 
of  a  vessel,  te,  cc 
;  jr,  ieptum  ;  tt. 


B,  diagrammatic  transverse 

;  ct,  connective  tissue  ;  t,  tf,  the 
'bulb.  (Original.) 


of  the  mantle  is  chiefly  a  clear  gelatinous  matrix,  con- 
taining cells  of  various  shapes  ;  it  is  frequently  pig- 
mented and  is  penetrated  by  numerous  lacunae,  tn 
which  the  blood  Bows.  Inside  the  mantle,  in  all  parts 
of  the  body,  except  along  the  ventral  edge,  there  is  a 
cavity, — the  atrial  or  peribronchial  cavity, — which 
opens  to  the  exterior  by  the  atrial  aperture.  This 
cavity  is  lined  by  a  layer  of  cells  derived  originally  from 
the  ectoderm1  and  directly  continuous  with  that  layer 
through  the  atrial  aperture  (Fig.  5) ;  consequently  the 
mantle  is  covered  both  externally  and  internally  by 
ectodermal  cells. 

The  branchial  aperture  (mouth)  leads 
branchial  siphon  (buccal  cavity  or  stonio- 
daeum),  ana  this  opens  into  the  anterior 
end  of  a  very  large  cavity  (the  branchial 
sac)  which  extends  nearly  to  the  posterior 
end  of  the  body  (see  Figs.  4  and  5).  This  branchial 
sac  is  an  enlarged  and  modified  pharynx,  and  is,  there- 
fore, properly  a  part  of  the  alimentary  canal.  The 
oesophagus  opens  from  it  far  back  on  the  dorsal  edge 
(see  below,  p.  651).  The  wall  of  the  branchial  sac  is 
pierced  by  a  large  number  of  vertical  slits, — the  stig- 


into  the 

Branchial 


neighbor- 
ing organ*. 


siphon  leading  to  the  branchial  sac  and  the  atrial 
siphon  leading  to  the  atrial  or  peribronchial  cavity. 
The  body  wall,  inBide  the  test  and  the  ectoderm,  is 
formed  of  a  layer  (the  somatic  layer  of 
Mantle.       mesoderm)  of  connective  tissue,  inclosing 
muscle  fibres,  blood  sinuses,  and  nerves. 
This  layer  (the  mantle)  has  very  much  the  shape  of  the 
test  outside  it,  but  at  the  two  apertures  it  is  drawn  out 
to  form  the  branchial  and  atrial  siphons  (Fig.  4).  In 


Flo.  4.— Diagrammatic  dissection  or  A.  mentula  to  show  the 
anatomy,  at.  atrial  aperture;  br,  branchial  aperture  :  o,  anus,  bn, 
branchial  aac;  <U.  dorsal  lamina;  *.  dorsal  tubercle:  rnd,  endo- 
■tyle  :  K,  heart;  i,  intestine:  m,  mantle;  ng,  nerve  ganglion ;  a, 
oesophagus  ;  <bi.  uusophageal  aperture :  or,  ovary :  por.  perlbran- 

°lefcreiisVl^i  robneural  "'l  "^m<(Origi'uatV      teDUClM  ''  **'  V" 

the  walls  of  these  siphons  the  muscle  fibres  form 
powerful  circular  bands,  the  sphincter  muscles. 
Throughout  the  rest  of  the  mantle  the  bands  of  muscle 
fibres  form  a  rude  irregular  network.  They  are  numer- 
ous on  the  right  side  of  the  body,  and  almost  totally 
absent  on  the  leO.  The  muscles  are  all  formed  of  very 
non-striped  fibres.  The  connective  tissue 


Fig.  6l— Diagrammatic  longitudinal  (A)  and  transferee  (B)  sec- 
tions through  Aicidia  to  show  the  position  of  the  ectoderm  and 
the  relations  of  the  branchial  and  perlbranchlal  cavities.  The 
lettering  is  the  same  a*  for  Fig.  4.  B  represents  a  section  taken 
along  the  doued-Une  A-B  In  A.  (Original.) 

slits  place  the  branchial  sac  in  communication  with  the 
peribronchial  or  atrial  cavity,  which  lies  outside  it 
(Fig.  S;  B).  Between  the  stigmata  the  wall  of  the 
bronchial  sac  is  traversed  by  bloodvessels,  which  are 
arranged  in  three  regular  series  (Fig.  6), — (I)  the 
transverse  vessels,  which  run  horizontally  round  the 
wall  and  open  at  their  dorsal  and  ventral  ends  into 
large  longitudinal  vessels,  the  dorsal  and  ventral  si- 
nuses ;  (2)  the  fine  longitudinal  vessels,  which  run  ver- 
tically between  adjacent  transverse  vessels  and  open 
into  them,  and  which  bound  the  stigmata ;  and  (3)  the 
internal  longitudinal  bars,  which  run  vertically  in  a 
plane  internal  to  that  of  the  transverse  and  fine  lon- 
gitudinal vessels.  These  bars  communicate  with  the 
transverse  vessels  by  short  side  branches  where  they 
cross,  and  at  these  points  are  prolonged  into  the  lumen 
of  the  sac  in  the  form  of  hollow  papillae.  The  edges 
of  the  stigmata  are  richly  set  with  cilia,  which  drive 
the  water  from  the  branchial  sac  into  the  peribronchial 
cavity,  and  so  cause  the  currents  that  flow  in  through 
the  branchial  aperture  and  out  through  the  atrial. 

Along  its  ventral  edge  the  wall  of  the  branchial  sac 
is  continuous  externally  with  the  mantle  (Fig.  5,  B), 

>  According  to  E.  van  Beneden  and  Julln't  recent  Investiga- 
tions (30)  ouly  the  outer  wall  of  the  atrium  Is  lined  with  cpl- 
I  blast  the  Inner  wall  being  derived  from  the  hypoblast  or  the 
j  primitive  branchial  sac. 
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while  internally  it  is  thickened  to  form  two  parallel  longi- 
_  .  tudinal  folds  bounding  a  grtwve,  the  "en- 

e'   dostyle,"  bypobranchial  groove,  or  ventral 
farrow  (Figs.  4,  5,  end).   The  endoaenn  cells  which 


1 


Trou-jh 


Flo  6.— jl.  Part  of  branchial  tac  of  dtCftWn  from  Insldt  I: 
Tranavcrxe  section  of  Mine,  (r,  tranivrrx  vessel :  cci,  connecting 
duct;  Am,  horizontal  membrane ;  U,  Internal  longitudinal  bar: 
fe>,  fine  longitudinal  vessel* :  p. p',  pai  illx  ;  *y,  stigmata.  A  ami  K 
are  drawn  to  different  scale*.  (From  llenlmnii,  <'liall<  ■ 
Report) 

line  the  endostyle  are  greatly  enlarged  :it  the  bottom 
and  on  parts  of  the  sides  of  the  furrow  so  as  to  form 
projecting  pads,  which  bear  very  long  cilia.  It  ia  gen- 
erally supposed  that  this  organ  is  a  gland  for  the  pro- 
duction of  the  mucous  secretion  which  is  Bpread  round 
the  edges  of  the  branchial  sac  and  catches  the  food 
particles  in  the  passing  current  of  water;  but  it  has 
recently  been  pointed  out  that  then  arc  comparatively 
few  gland  cells  in  the  epithelium  of  the  endostyle.  and 
that  it  is  more  probable  that  this  furrow  is  merely  I 
ciliated  path  along  which  the  DnuCOttS secret  i  on  (pro- 
duced possibly  by  the  subneural  gland)  is  conveyed 
Posteriorly  along  the  ventral  edge  of  the 
SanKE*  branchial  sac  At  its  anterior  end  the 
edges  of  the  endostyle  become  continuous 
with  the  right  and  left  halves  of  the  posterior  of  two 
circular  ciliated  ridges, — the  peripharyngeal  hands, — 
which  run  parallel  to  one  another  round  the  front  of< 
the  branchial  sac.  The  dorsal  ends  of  the  posterior 
peripharyngeal  band  bend  posteriori 
closing  theenibranehi.il  groove)!  and  then 
join  to  form  the  anterior  end  of  s  fold  which 
runs  along  the  dorsal  edge  of  the  branchial  sac  as  far 
as  the  oesophageal  aperture.  This  fold  is  the  dorsal 
lamina  (Figs.  4.  5,  d7).  It  probably  Berves  to  direet 
the  stream  of  food  particles  etit  an gle  I  in  a  string  of 
mucus  from  the  anterior  part  of  tne  dorsal  lamina  to 
(  the  oesophagus.    In  many  Aacidiani  this 

laniueta.  orRani  instead  of  beitii.*  a  oontinuous  mem- 
hranous  fold  as  in  A.  nu  ntula,  is  represented 
by  a  series  of  elongated  triangular  processes — the  dorsal 
languets, — one  attached  in  the  dorsal  median  line  op- 
posite to  each  transverse  vessel  of  the  branchial  sac. 
The  anterior  peripharyngeal  band  is  ■  complete  carcnl  u 
ridge,  having  no  connection  with  either  the  endostyle 
or  the  dorsal  lamina.  Infrontof  it  lies  the  nrebmochial 
zone,  which  separates  the  branchial  sac  behind  from 
the  branchial  siphon  in  front  The  nrcbranchial  tone 
is  bounded  anteriorly  by  a  muscular  hand — the  poste- 
rior edge  of  the  sphincter  muscle. — which  bears  a  circle 
Tentacle*  S&  ^on%  delicate  processes,  the  tentacles 
(Figs.  4,  7,  8,  rn).  These  jimjeet  inwards 
at  right  angles  so  as  to  form  a  network  across  the  en- 
trance to  the  branchial  sac    Each  tentacle  consists  of 


Dorsal 

laaalna 


ft 


til 


connective  tissue  covered  with  epithelium  (endoderm), 
and  contains  two  or  more  cavities  which  are  continuous 
with  blood  sinuses  in  the  mantle.  In  the  ^  . 
dorsal  median  line  near  the  anterior  end  of  gjjjj 
the  body,  and  imbedded  in  the  mantle  on 

the  ventral  surface  of  the 
nerve  ganglion,  there  lies  a 
small  glandular  mass — the 
subneural  gland — which,  at 
Julin  has  shown  (24),  there  is 
aason  to  regard  as  the  homo- 
logue  of  the \hi/jx>phy*ucerfM 
of  the  vertebrate  brain.  Jo- 
hn and  E.  van  Beneden  have 
suggested  that  the  function 
of  this  organ  may  possibly  be 
renal. 1  The  subneural  gland, 
which  was  first  noticed  by 
Hancock,  communicates  ante- 
riorly, as  Ussoff  (23)  pointed 
out,  by  means  of  a  narrow 
duct  with  the  front  of  the 
branchial  sac  (pharynx).  The 
opening  of  the  duct  is  enlarged 
to  form  a  funnel-shaped  cavity 
which  may  be  folded  upon 
itself,  convoluted,  or  even 
broken  up  into  a  number  of 
smaller  openings,  so  as  to  form 
a  complicated  pro- 
jection, called  the 
dorsal  tubercle,  sit- 
uated in  the  dorsal  part  of 
the  prebranchial  lone  (Fig.  7). 
(ton  (hroughanterior  dorsal  The  dorsal  tubercle  in  A.  men- 

part  of  A.  mrntula.  (bowing  /,./..  jH  s,,tiie  wh-ir  hnra*-«hn#>. 
the  relation*  of  the  nerve  rV  '*  m  „  ^jT? 
ganglion,  subneural  gland,  shaped  (fig.  8);  it  vanes  IB 
cu^ix  tt.-rin«a*for  FiK.4 fonB  jn  „,08t  Ascidian*  ac- 

^uynml  bind;  rab.' cording  to  the  genus  and  spe- 
neurai  gland  ;  »gii,  lu  duct  j  cies,  and  in  some  cases  in  the 
phon"'  (OriKF„.bnnchUi  *  individual  also.  Possibly,  be- 
sides being  the  opening  of  the 
duct  from  the  subneural  gland,  it  may  be  a  sassf 


I>-r*l 

tuberck- 


Flo.  7.— Diagrammatic  "CO-  J 


Flo.  lv— Dorsal  tubercle  and  neighboring  organs  of  A. 
Lettering  as  before;  ear.  enlbranchial  groove;  «.  prcbranrblal 

zone.  (Original.) 

organ  for  testing  the  quality  of  the  water  entering  the 
branchial  sac. 
The  single  elongated  ganglion  in  the  median  dorsal 

>  See  also  Herdroan,  A'ohwY,  vol.  xxrlll.  p.  2H 
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line  of  the  mantle  between  the  branchial  and  atrial 
siphons  is  the  only  nerve-centre  in  A.  men- 
tula  and  moat  other  TStnicata.  It  is  the  de- 
generate remains  of  the  anterior  part  of 
the  eerebro-spinal  nervous  system  of  the  tailed  larval 
Ascidian  (see  below,  p.  653).  The  posterior  or  spinal 
part  has  entirely  disappeared  in  most  Tunicata.  It 
persists,  however,  in  the  Apjtendicuhiriidce,  and  traces 
of  it  are  found  in  some  Ascidians  {e.o.,  Clavelina; 
see  Julin).  The  ganglion  gives  off  distributor)*  nerves 
at  both  ends,  which  run  through  the  mantle  to  the 
neighborhood  of  the  apertures,  where  they 
5gSa  divide  and  subdivide.  The  only  sense- 
organs  are  the  pigment  spots  between  the 
branchial  and  atrial  lobes,  the  tentacles  at  the  base  of 
the  branchial  siphon,  and  possibly  the  dorsal  tubercle 
and  the  languets  or  dorsal  lamina.  These  are  all  in  a 
lowly  developed  condition.  The  larval  Ascidians  on 
the  other  hand  have  well-developed  intra-cerebral 
optic  and  auditory  sense-organs  ;  and  in  some  of  the 
pelagic  Tunicata  otocysts  and  pigment  spots  are  found 
in  connection  with  the  ganglion. 
The  mouth  and  the  pharynx  (branchial  sac)  have 
already  been  described.  The  remainder  of 
can»ien  °  the  alimentary  canal  is  a  bent  tube  which  in 
A  mentula  and  most  other  Ascidians  lies 
imbedded  in  the  mantle  on  the  left  side  of  the  body, 
and  projects  into  the  peribronchial  cavity.  The 
u-sophagus  leaves  the  branchial  sac  in  the  dorsal  middle 
line  near  the  posterior  end  of  the  dorsal  lamina  (see 
Fig.  4,  era).  It  is  a  short  curved  tube  which  leads 
ventrally  to  the  large  fusiform  thick -walled  stomach. 
The  intestine  emerges  from  the  ventral  end  of  the 
stomach,  and  soon  turns  anteriorly,  then  dorsally,  and 
then  posteriorly  so  as  to  form  a  curve — the  intestinal 
loop-|opeQ  posteriorly.  The  intestine  now  curves 
anteriorly  again,  and  from  this  point  runs  nearly 
straight  forward  as  the  rectum,  thus  completing  a 
second  curve — the  rectal  loop — open  anteriorly  (see 
Fig.  4).  The  wall  of  the  intestine  is  thickened  inter- 
nally, to  form  the  typhloaole,  a  pad  which  runs  along 
its  entire  length.  The  anus  opens  into  the  dorsal  part 
of  the  peribronchial  cavity  near  to  the  atrial  aperture. 
The  walls  of  the  stomach  are  glandular ;  and  a  system 
of  delicate  tubules  with  dilated  ends,  which  ramifies 
over  the  outer  wall  of  the  intestine  and  communicates 
with  the  cavity  of  the  stomach  by  means  of  a  duct,  is 
probably  a  digestive  gland. 

A  mass  of  large  clear  vesicles  which  occupies  the 
„  rectal  loop,  and  may  extend  over  the  adja- 

L'rwns."7  wa,m8  °f  tne  '"test'"*,,  is  a  renal  organ 

without  a  duct.  Each  vesicle  is  the  modi- 
Bed  remains  of  a  part  of  the  primitive  coelom  or  body- 
cavity,  and  is  formed  of  cells  which  eliminate  nitro- 
genous waste  matters  from  the  blood  circulating  in  the 
neighboring  blood-lacuna;  and  deposit  them  in  the 
cavity  of  the  vesicle,  where  they  form  a  concentrically 
laminated  concretion  of  a  yellowish  or  brown  color. 
These  concretions  contain  uric  acid,  and  in  a  large 
Ascidian  are  very  numerous.  The  nitrogenous  waste 
products  are  thus  deposited  and  stored  up  in  the  renal 
vesicles  in  place  of  being  excreted  from  tne  body.  In 
other  Ascidians  the  renal  organ  may  differ  from  the 
above  in  its  position  and  structure  ;  but  in  no  case  has 
it  an  excretory  duct,  unless  the  subneural  gland  is  to 
be  regarded  as  a  renal  organ. 
The  heart  is  an  elongated  fusiform  tube  placed  on 
the  ventral  and  posterior  edge  of  the 
Blood-  stomach,  in  a  space  (the  pericardium) 
•y.item'anfl.  which  is  part  ot  the  original  coalom  or 
weiom.  body-cavity,  the  rest  of  which  exists  merely 
in  the  form  of  lacunae  and  of  the  cavities 
of  the  reproductive  organs  and  renal  vesicles  in  the 
adult  Ascidian .  The  wall  of  the  heart  is  formed  of  a 
layer  of  epithelio-muscular  cells,  the  inner  ends  of 
which  are  cross-Btriated  •  and  waves  of  contraction  pass 
alon«  it  from  end  to  end,  first  for  a  certain  number  of 
beats  in  one  direction  and  then  in  the  other,  so  as  to 


reveree  the  course  of  circulation  periodically.  At  each 
end  the  heart  is  continued  into  a  vessel  (see  Fig.  9),  a 
large  sinus  or  lacuna  lined  with  a  delicate  endothelial 
layer.  The  sinus  leaving  the  ventral  end  of  the 
heart  is  called  the  branchio-cardiac  vessel,1  and  the 
heart  itself  is  merely  the  differentiated  posterior  part 
of  this  sinus  and  is  therefore  a  ventral  vessel.  The 
branchio-cardiac  vessel,  after  giving  off  a  branch 
which,  along  with  a  corresponding  branch  from  the 
cardio-visceral  vessel,  goes  to  the  test,  runs  along  the 
ventral  edge  of  the  branchial  sac  externally  to  the  en- 
dostyle,  and  communicates  laterally  with  the  ventral 
ends  of  all  the  transverse  vessels  of  the  branchial  sac. 
The  sinus  leaving  the  dorsal  end  of  the  heart  is  called 
the  cardio-visceral  vessel,  and  this,  after  giving  off  to 
the  test  the  branch  above  mentioned,  breaks  up  into 
a  number  of  sinuses,  which  ramify  over  the  alimentary 
canal  and  the  other  viscera.  These  visceral  lacunae 
finally  communicate  with  a  third  great  sinus,  the 
viscero-branchial  vessel,  which  runs  forward  along  the 
dorsal  edge  of  the  branchial  sac  externally  to  the  dorsal 
lamina  and  joins  the  dorsal  ends  of  all  the  transverse 
vessels  of  the  branchial  sac.  Besides  these  three  chief 
systems  there  are  numerous  lacunas  in  all  parts  of  the 
body,  by  means  of  which  anastomoses  are  established 
between  the  different  currents  of  blood.  All  these  blood 
spaces  and  lacunae  are  to  be  regarded  as  derived  from 
the  blastoccele  of  the  embryo,  and  not.  as  has  been 
usually  supposed,  from  the  ccelom  (30). 
When  the  heart  contracts  ventro-dorsally,  circulation 
the  course  of  the  circulation  is  as  follows: 
the  blood  which  is  flowing  through  the  vessels  of  the 
branchial  sac  is  collected  in  an  oxygenated  condition 
in  the  branchio-cardiac  vessel,  and,  after  receiving  a 


Fio.  9.— Diagram  of  circulation  in  Atrtdia.  Lettering  a*  before; 
tie.  branchio-cardiac  or  ventral  vessel ;  «',  eardio-vixceml  vessels ; 
t*.  viscero-branchial  or  dorsal  venae! ;  r*.  vessels  to  lent.  (Original.) 


stream  of  blood  from  the  test,  enters  the  heart.  It  is 
then  propelled  from  the  dorsal  end  of  the  heart  into 
the  cardio-visceral  vessels,  and  so  reaches  the  test  and 
digestive  and  other  organs  ;  then,  after  circulating  in 
the  visceral  lacunae,  it  passes  into  the  viscero-brnnchial 
vessel  in  an  impure  condition,  and  is  distributed  to  the 
branchial  vessels  to  be  purified  again.  When  the  heart 
on  the  other  hand  contracts  dorso- ventrally,  this  course 
of  circulation  is  reversed.  As  the  test  receives  a  branch 
from  each  end  of  the  heart,  it  follows  that  it  has  afferent 
and  efferent  vessels  whichever  way  the  blood  is  flowing. 
In  some  Ascidians  the  vessels  in  the  test  become  very 
numerous  and  their  end  branches  terminate  in  swollen 
bulbs  close  under  the  outer  surface  of  the  test.  In  this 
way  an  accessory  respiratory  organ'  is  probably  formed 
in  the  superficial  layer  of  the  test.  The  blood  cor- 
puscles are  chiefly  colorless  and  amoeboid  -,  but  in  most 
if  not  all  Ascidians  there  are  also  some  pigmented  cor- 
puscles in  the  blood.  These  are  generally  of  an  orange 
or  reddish  brown  tint,  but  may  be  opaque  white,  dark 
indigo-blue,  or  of  intermediate  colors.  Precisely  simi- 
larly pigmented  cells  are  found  throughout  the  connec- 
tive tissue  of  the  mantle  and  other  parts  of  the  body. 

A.  mentuh  is  hermaphrodite,  and  the  reproductive 
organs  lie.  with  the  alimentary  canal,  on 
the  left  side  of  the  body.    The  ovary  is  a  ^  organ*" 
ramified  gland  which  occupies  the  greater 
part  of  the  intestinal  loop  (see  Fig.  4).    It  contains  a 

>  On  account  of  the  periodic  reversal  of  the  circulation  none 
of  the  vessel*  can  be  called  arteric*  or  i 


»  See  Herdman,  Naturr,  vol.  xxxi.  p.  247. 
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cavity  which,  along  with  the  cavities  of  the  testis,  is  formation  of  a  spherical  blastula,  which  then  undergoes  in- 


derived  from  a  part  of  the  original  ooelom,  and  the  ova 
are  formed  from  its  walls  and  fall  when  mature  into 
the  cavity.  The  oviduct  is  continuous  with  the  cavity 
of  the  ovary  and  leads  forwards  alongside  the  rectum, 
finally  opening  near  the  anus  into  the  peribronchial 
cavity.  The  testis  is  composed  of  a  great  number  of 
delicate  branched  tubules,  which  ramify  over  the  ovary 
and  the  adjacent  parts  of  the  intestinal  wall.  Those 
tubules  terminate  in  ovate  swellings.  Near  the  com- 
mencement of  the  rectum  the  larger  tubules  unite  to 
form  the  vas  deferens,  a  tube  of  considerable  site, 
which  runs  forwards  alongside  the  rectum,  and,  like 
the  oviduct,  terminates  by  opening  into  the  peri- 
branchial  cavity  close  to  the  anus.  The  lumen  of  the 
tubules  of  the  testis,  like  the  cavity  of  the  ovary,  is  a 

{tart  of  the  original  ccelom,  and  the  spermatozoa  are 
brmed  from  the  cells  lining  the  wall.  In  some  Aaci- 
dians  reproductive  organs  are  present  on  both  sides  of 
the  body,  and  in  others  {Polycarpa)  there  are  many 
complete  sets  of  both  male  and  female  systems,  at- 
tached to  the  inner  surface  of  the  mantle  on  both  aides 
of  the  body  and  projecting  into  the  peribronchial  cavity. 1 

Embryology1  and  Lira  History. 

In  most  Ascidians  the  eggs  are  fertilised  in  the  peri- 
branchial  ca 


a  In  the  embryology  of  a  Simple  Ascldlan  (after  Kowa- 
Lon^itudlnal  vertical  sections  of  e 


FlO.  10. 

levtky).  A  to  TV  Longitudinal  vertical  sections  of  embryos,  all  place<l  with 
the  doraal  surface  uppermost  and  the  anterior  end  at  the  right.  A.  Early 
blastula  stage,  during  segmentation.  B.  Early  gastrula  stage.  C.  Stage  after 
sraslrula.  showing  commencement  of  notochord.  D.  Later  stage,  showing 
formation  ofnolochonl  and  of  neural  canal.  E  Embryo  showing  body  and 
tall  an<l  completely  formed  neural  canal.  K  Larva  jnst  hatched  ;  end  of 
tall  cut  off.  Q.  Transverse  section  of  tali  of  larva. 

adp,  adhering  papilla  of  larva:  at.  epiblastic  (atrial)  Involution;  au,  au- 
ditory organ  of  larva ;  or,  archenteron  :  be,  blaslocasle  ;  bp,  blastopore  :  rA, 
notochord  ;  rp.  epiblast ;  h]i,  hypoblast :  nc,  neural  canal ;  nee,  neurenlertc 
canal ;  or,  ocular  organ  of  larva  ;  g,  gelatinous  investment  of  embryo ;  m. 
muscle  cells  of  tall ;  mtt,  me*enteron  ;  mc,  mesoderm  cells ;  nr,  cerebral 
vesicle  at  anterior  end  of  neural  canal. 


mi  nt  before  leaving  the  parent ;  in  some  cases,  however. 
Embryology  tne  eKK*  >re        *n<*  fertilisation  takes  place 
jn  the  surrounding  water.    The  segmenta- 
tion is  complete  and  regular  (Fig.  10,  A)  and  result*  in  the 

1  For  structure  of  other  forms,  see  p  6.S3  «j.  below. 

»  For  reproduction  by  gemmation,  see  under  '  Classification," 

p.  653  so.  below, 


vagination  (Fig.  10,  B  .  The  embryo  elongates,  and  the 
blastopore  or  invagination  opening  cornea  to  be  placed  on 
the  dorsal  edge  near  the  posterior  end  (Fig.  10,  C).  The 
hypoblast  cells  lining  the  archenteron  are  columnar  in  form, 
while  the  epiblast  cells  are  more  cubical  (Fig.  10,  B,  C  Di. 
The  dorsal  surface  of  the  embryo  now  becomes  flattened  sad 
then  depressed  to  form  a  lougitudinal  groove,  extending 
forwards  from  the  blastopore  to  near  the  front  of  the  body. 
This  "  medullary  groove  "  now  becomes  converted  into  • 
closed  canal  by  its  side  walls  growing  up,  arching  over 
coalescing  in  the  median  dorsal  line  (Fig.  10,  Dl.  Thist 
of  the  laminx  Aortal**  to  foi 
at  the  posterior  and  behind  the 
extends  forwards.  Consequently  the  blastopore  comes  to 
open  into  the  posterior  end  of  the  neural  canal  (Fig.  10,  D), 
while  the  anterior  end  of  that  cavity  remains  open  to  the 
exterior.  In  this  way  the  archenteron  communicates  in- 
directly with  the  exterior.  The  short  canal  leading  from 
the  nearal  canal  to  the  archenteron  is  known  as  the  neu- 
renteric  canal  ( Fig.  10,  D,  mc).  Previous  to  this  stage  some 
of  the  hypoblast  cells  at  the  front  edge  of  the  blastopore  and 
forming  part  of  the  doraal  wall  of  the  archenteron  (Fig.  10, 
C,  ch )  have  become  separated  off,  and  then  arranged  to  form 
an  elongated  band,  two  cells  wide,  underlying  the  posterior 
half  of  the  nenral  canal  (Fig.  10,  D,  E.  <*).  This  is  the 
origin  of  the  notochord.  Outgrowths  from  the  sides  of  the 
archenteron  give  rise  to  laterally  placed  manses  of  cells, 
which  are  the  origin  of  the  meaoblast.  These  masses  show 
no  trace  of  me  tumeric  segmentation.  The  cavities  (repro- 
ductive and  renal  vesicles)  which  are  formed  later  in  tbe 
meaoblast  represent  the  culoru.  Consequently 
the  body-cavity  of  tbe  Tunieata  is  a  modified  form 
of  enteroccele.  Tbe  anterior  part  of  the  embryo, 
in  front  of  the  notochord,  now  becomes  enlarged 
to  form  the  trunk,  while  the  posterior  part  elon- 
gates to  form  the  tail  (Fig.  10,  E).  In  the  trunk 
the  anterior  part  of  the  archenteron  dilates  to 
form  the  mesenteron,  the  greater  part  of  which 
becomes  the  branchial  sac ;  at  the  same  time  the 
anterior  part  of  the  neural  canal  enlarges  to  form 
the  cerebral  vesicle,  and  the  opening  to  the  exte- 
rior at  the  front  end  of  the  canal  now  closes.  In 
the  tail  part  of  the  embryo  the  neural  canal 
remains  as  a  narrow  tube,  while  the  remains  of 
the  wall  of  the  archenteron — the  doraal  part  of 
which  becomes  the  notochord — are  con  verted  into 
lateral  muscle  bands  (Fig.  10,  O)  and  a  ventral 
cord  of  cells,  which  eventually  breaks  up  to  form 
blood  corpuscles.  As  the  tail  grows  longer,  it  be- 
comes bent  round  the  trunk  of  the  embryo  int 
the  egg-membrane.  About  this  period  the 
blast  cells  begin  to 
deposit  u>pon  their  c 
first  devoid  of  cells  and  I 

ous  investment,  but  it  shortly  afterwards  be- 
comes cellular  by  the  migration  into  it  of  test 
cells  formed  by  proliferation  fromthe  epiblast.1 

The  embryo  is  hatched  about  two  or  three 
days  after  fertilization,  in  the  form 
of  a  tadpole-like  larva,  which  swims  Larval 
actively  through  the  sea  by  vibrating  *Mfr 
its  long  tail.  The  anterior  end  of 
the  body  is  provided  with  three  adhering  papill* 
( Fig.  10,  F,  adp)  in  the  form  of  epiblastic  thick- 
enings. In  the  free-swimming  tailed  larva  the 
nervous  system,  formed  from  the  walls  of  the 
neural  canal,  becomes  considerably  differentiated. 
The  anterior  part  of  tbe  cerebral  vesicle  remain* 
thin-walled  (Fig.  10,  F),  and  two  unimpaired 
sense  organs  develop  from  its  wall  and  project 
into  the  cavity.  These  are  a  doraal  I  v  and  poste- 
riorly placed  optic  organ,  provided  with  retina, 
pigment  layer,  lens,  and  cornea,  and  a  ventrally 
placed  auditory  organ,  consisting  of  a  large  spheri- 
cal partially  pigmented  otolith,  attached  by 
delicate  hair-like  processes  to  the  summit  of  s 
hollow  critta  atwuiiea  (Fig.  10,  F,  da).  The  pos- 
terior part  of  the  cerebral  vesicle  thickens  to  form 
a  solid  ganglionic  mass  traversed  by  a  narrow  cen- 
tral canal.  The  wall  of  tbe  neural  canal  behind 
the  cerebral  vesicle  becomes  differentiated  into 
an  anterior  thicker  region,  placed  in  the  poste- 
rior part  of  the  trunk  and  having  a  superficial  layer  of 
nerve  fibres,  and  a  posterior  narrower  part  which  traverses 

ce  of  the  notochord,  sod 


The  test  is  at 


the  tail,  lying  on  the  dorsal  surface 
gives  off  several  pairs  of  nerves  to 


the  muscle*  of  the  tail. 


•  Some  of  the  fin 
epithelium  of  the  ( 


:  test  celli  are 


uigiiizeo 
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Just  in  front  of  the  Anterior  end  of  the  nervous  system  a 
dors*!  involution  of  the  epiblast  breaks  through  into  the 
aptorned  anterior  end  of  the  mesenteron  and  thus  forms 
the  month  opening.  Along  the  ventral  edge  of  the  inesan- 
teron,  which  becomes  the  branchial  sac,  the  endostyle  is 
formed  u  a  narrow  groove  with  thickened  side  walls.  It 
probably  corresponds  to  the  median  portion  of  the  thyroid 
body  of  Verttbrala.  A  carved  outgrowth  from  the  posterior 
cod  of  the  mesenteron  forms  the  alimentary  canal  (cesoph- 
agus,  stomach,  and  intestine),  which  at  first  ends  blindly. 
An  anas  is  formed  later  by  the  intestine  opening  into 
the  left  of  two  lateral  epiblastic  involutions  (the  atria), 
which  rapidly  become  larger  and  fuse  dorsally  to  form  the 
peribronchial  cavity.  Outgrowths  from  the  wall  of  the 
branchial  sac  meet  these  epiblastic  involutions  and  fuse 
with  them  to  give  rise  to  the  first-formed  pair  of  stigmata, 
which  thus  come  to  open  into  the  peribrnnchial  cavity ;  and 
these  alone  correspond  to  the  gill  clefts  of  Ampkioxu*  and 
the  Vtrtebrata. 

Afterashort  free-swim rniug  existence  the  fully  developed 
tailed  larva  fixes  itself  by  its  anterior  adhering 
^tii^'T "to  pap'"*1  *°  some  foreign  object,  and  then  under- 
adult  form,  gocsareniarkableseriesofretrogressivcchaiiges, 
which  convert  it  into  the  adult  Ascidian.  The 
tail  atrophies,  until  nothing  is  left  but  some  fatty  cells  in 
the  posterior  part  of  the  trunk.  The  adhering  papillte 
disappear  and  are  replaced  functionally  by  a  growth  of  the 
test  over  neighboring  objects.  The  nervous  system  with  its 
sense  organs  atrophies  until  it  is  reduced  to  the  single  small 
ganglion,  placed  on  the  dorsal  edge  of  the  pharynx,  and  a 
ttligbt  nerve  cord  running  for  some  distance  posteriorly 
I  Van  Beneden  and  Julin).  Slight  changes  iu  the  shape  of 
the  body  and  a  further  growth  and  differentiation  of  the 
branchial  sac,  peribronchial  cavity,  and  other  organs  now 
produce  gradually  the  structure  found  in  the  adult  Asci- 
dian. 

The  most  important  points  in  connection  with  this  pro- 
cess of  development  and  metamorphosis  are  the  following  : 
11)  In  the  Ascidian  embryo  all  the  more  important  organs 
>t,f^  notochord,  neural  canal,  archenteron )  are  formed  in 
essentially  the  same  manner  as  they  are  in  Amphioxtu  and 
other  Ckordata.  (2)  The  free-swimming  tailed  larva  pos- 
sesses the  essential  characters  of  the  Ckordata,  inasmuch  as 
it  has  a  longitudinal  skeletal  axis  (the  notochord)  separat- 
ing a  dorsally  placed  nervous  system  (the  neural 
canal)  from  a  ventral  alimentary  canal  (the  archen- 
teron); and  therefore  during  this  period  of  its  life- 
history  the  animal  belongs  to  the  Ckordata.  (3)  The 
Cbordata  larva  is  more  highly  organized  than  the 
adult  Ascidian,  and  therefore  the  changes  by  which 
the  latter  is  produced  from  the  former  may  be  re- 
carded  as  a  process  of  degeneration  (81).  The  im- 
portant conclusion  drawn  from  all  this  is  that  the 
Tvnieata  are  the  degenerate  descendants  of  a  group 
o(  the  primitive  Ckordata  (see  below  p.  656). 

Classification  and  Characters  or  Groups. 

Order  I. — LARVACEA. 
Free-twimming  pelagic  forms  provided  with  a  large 

locomotor}-  appendage  ( the  tail),  in  which 
Characters  there  is  a  skeletal  axis  (the  nrochord). 
otbarmeta.   A  relatively  large  tost  (the  "Haus")  is 

formed  with  great  rapidity  as  a  secretion 
from  the  ectoderm ;  it  is  merely  a  temporary  struc- 
ture, which  Is  cast  off  and  replaced  by  another.  The 
branchial  sac  is  simply  an  enlarged  pharynx  with  two 
ventral  ciliated  openings  (stigmata)  leading  to  the 
exterior.  There  is  no  separate  peribronchial  cavity. 
The  nervous  system  consists  of  a  large  dorsally  placed 
ganglion  and  a  long  nerve  cord,  which  stretches  back- 
wards over  the  alimentary  canal  to  reach  the  tail, 
slong  which  it  runs  on  the  left  side  of  the  urochord 


tached  to  the  body  and  is  frequently  thrown  off  soon  after 
its  formation.   The  tail  in  the  Appendieulariidte  is  attached 


Flo.  11.— Oikopleura  copkocrrca  in  "Haus"  (after  Fol).  seen 
from  right  side,  magnified  six  limes.  The  arrows  indicate  the 
course  of  the  water ;  x,  lateral  reticulated  parts  of  "  Haus." 

to  the  ventral  surface  of  the  body  (Fig.  12)  and  usually 
points  more  or  less  anteriorly.  It  shows  distinct  traces  of 
metameric  segmentation,  having  its  muscle  bands  broken 
up  into  myotomes,  while  the  nerve  cord  presents  a  series 


Fio.  12.— 8eml-diagrammatle  view  of  AppendicxUaria  from  the  right 
a,  anus  ;  at,  one  of  the  atrial  apertures  ;  abp,  tall ;  or,  bronchial  aper- 
ture ;  br$,  branchial  sac ;  dt,  dorsal  tubercle  :  end,  endostyle ;  A,  heart ; 
i,  intestine ;  m,  muscle  band  of  tail :  n,  nerve  cord  In  boar :  nerve 
cord  In  the  tall ;  <r,  oesophagus ;  of,  otocyst ;  on.  ovary  ;  pp.  peripharyn- 
geal band  ;  ng,  cerebral  ganglion;  no",  caudal  ganglion;  np",  enlarge- 
ment of  nerve  cord  in  till ;  to,  sense  organ  (tactile)  on  lower  lip;  so, 
ihe  anus  opens  vcntrolly  on  the  surface  of  the  body  cuiaW<j  aperture  in  pharynx ;  rt.  stomach  ;  let,  testis;  t»,  urochord ;  a', 
in  front  of  the  stigmata.  No  reproduction  by  gem-  Its  cut  end.  (Original.) 
■nation  or  metamorphosis  is  known  in  the  life-history. 


This  is  one  of  the  most  interesting  groups  of  the  tunieata, 
U  it  shows  more  completely  than  any  of  the  rest  the  char- 
acters of  the  original  ancestral  forma  It  has  undergone 
little  or  no  degeneration,  and  consequently  corresponds 
more  nearly  to  the  talled-larval  condition  than  to  the  adult 
forms  of  the  other  groups.  The  order  includes  a  single 
family,  the  Appem DICULARIIDJB,  all  the  members  of  which 
are  minute  and  free-swimming.  They  occur  on  the  sur- 
g  face  of  the  sea  in  most  parts  of  the  world. 

ttjffS*  They  possess  the  power  to  form  with  great 
'  •••uanu*  rapidity  an  enormously  large  investing  gelati- 
nous layer  (Fig.  11),  which  corresponds  to  the 
lest  of  other  groups.  This  was  first  described  by  Von  Mor- 
tens and  by  him  named  "  Haus."   It  is  only  loosely  at- 


of  enlargements  from  which  distributary  nerves  are  given 
off  (Fig.  12,  nn":.  Near  the  base  of  the  tail  there  is  a  dis- 
tinct elongated  ganglion  (Fig.  12,  mi'\.  The  anterior  (cere- 
bral) ganglion  has  connected  with  it  an  otocyst,  a  pigment 
spot,  and  a  tabular  process  opening  into  the  branchial  sac 
and  representing  the  dorsal  tubercle  and  associated  parts  of 
an  ordinary  Ascidian.  The  branchial  aperture  or  mouth 
leads  into  the  branchial  sac  or  pharynx.  There  are  no 
tentacles.  The  endostyle  is  short.  There  is  no  dorsal 
lamina,  and  the  peripharyngeal  bands  run  dorsally  and 
posteriorly.  The  wall  of  the  branchial  sac  has  only  two 
ciliated  apertures.  They  are  homologous  with  the  pri- 
mary stigmata  of  the  typical  Ascidians  and  the  gill  clefts 
of  Vertebrates,   They  are  placed  far  back  on  the  ventral 
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surface,  one  on  e»ch  side  of  the  middle  line, 
•hort  funnel-shaped  tubes  which  open  on  the  surface  of  the 
body  behind  the  anas  ( Fig.  12,  at).  These  tubes  correspond 
to  the  right  and  left  atrial  involutions  which,  in  an  ordinary 
Aacidian,  fuse  to  form  the  peribranchial  cavity.  The  heart, 
according  to  Laukestor,  is  formed  of  two  cells,  which  are 
placed  at  the  opposite  ends  and  connected  by  delicate  con- 
tractile protoplaHmic  fibrils.  The  large  ovary  and  testis  are 
placed  at  the  posterior  end  of  the  body.  The  remainder  of 
the  structural  details  can  be  made  out  from  Fig.  12. 

The  family  Appendieutariid*  comprises  the  genera, — 
OikopUura  (Mertens),  and  A pptmiicularia  (Cham.),  in  both 
which  the  body  is  abort  and  compact  and  the  tall  relatively 
long,  while  the  endostyle  is  straight ;  FritUlarui  (Q.  and 
G.),  in  which  the  body  is  long  and  composed  of  anterior 
and  posterior  regions,  the  tail  relatively  short,  the  endo- 
style recurved,  and  an  ectodermal  hood  is  formed  over  the 
front  of  the  body ;  and  Kovalntkia  ( Fol ),  a  remarkable 
form  described  by  Fol  il4  ,  in  which  the  heart,  endostyle, 
and  intestine  are.  said  to  be  absent,  while  the  branchial  sac 
is  provided  with  four  rows  of  ciliated  tooth-like  pro- 
Order  II.— THALIA  CE  A. 


Free-swimming  pelagic  forms  which  may  be  either  sim 
pie  or  compound,  and  the  adult  of  which  i 
\aliaoea.     never  provided  with  a  tail  or  anotochord.  Th 


sim 
is 
The 

is 

oped  or  very  slight  The  musculature  of  the  mantle  is  in 
the  form  of  more  or  leas  complete  circular  bands,  by  the 
contraction  of  which  locomotion  is  effected.  The  branchial 
sac  has  either  two  large  or  many  small  apertures,  leading 
to  a  single  peribranchial  cavity,  into  which  the  anus  opens. 
Alternation  of  generations  occurs  in  the  life-history,  and 
icated  by  polymorphism.  The  77 
i  groups,  ()/clomyaria  and  Hemimyaria. 

Sub-order  1.— Cyolomyarla. 

Free-swimming  pelagic  forms  which  exhibit 
_  of  generations  in  their  life-history  but  never 

garMteM  form  permanent  colonies.  The  body  is  eaak- 
,<.y<iriZ  shaped,  with  the  brauchial  and  atrial  apertures 
at  the  opposite  ends.  The  test  is  more  or  less 
well-developed.  The  mantle  has  its  musculature  in  the 
form  of  circular  bands  surrounding  the  body.  The  bran- 
chial sac  is  fairly  large,  occupying  the  anterior  half  or  more 
of  the  body.  Stigmata  are  usually  present  in  its  posterior 
part  only.  The  peribranchial  cavity  is  mainly  posterior  to 
the  branchial  sac  The  alimentary  canal  is  placed  ven- 
trally  close  to  the  posterior  end  of  the  branchial  sac  Her- 
maphrodite reproductive  organs  are  placed  ventrally  near 
the  Intestine.  , 

This  group  forms  one  family,  the  Doliolidje,  including 
two  genera,  Doiioium  (Quoy  and  Gaimard)  and  Anekinia 
(C.  Vogt). 

Doiioium,  of  which  several  species  are  known  from 
various  seas,  has  a  cask-shaped  body,  usually 
from  1  to  2  cm.  In  length.    The  terminal 
branchial  and  atrial  apertures  (Fig.  13)  are 
lobed,  and  the  lobes  are  provided  with  sense  organs.  The 
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teat  is  very  slightly  developed  and  contains  no  cells.  The 
mantle  has  eight  or  nine  circular  muscle  bands  surround- 
ing the  body .  The  most  anterior  and  posterior  of  these  form 
the  branchial  and  atrial  sphincters.   The  wide 


and  atrial  apertures  lead  into  large  branchial  and  peri- 
branchial  cavities,  separated  by  the  posterior  wall  of  the 
branchial  sac,  which  is  pierced  by  stigmata;  consequently 
there  is  a  free  passage  for  the  water  through  the  body  along 
its  long  axis,  and  the  animal  swims  by  contracting  its  ring- 
like  muscle  bands,  so  as  to  force  out  the  contained  water 
posteriorly.  Stigmata  may  also  be  fonnd  on  the  lateral 
walls  of  the  branchial  sac,  and  in  that  rase  there  are  corre- 
sponding anteriorly  directed  diverticula  of  the  peribran- 
chial cavity.  There  is  a  distinct  endostyle  on  the  veotral 
edge  of  the  branchial  sac  and  a  peripharyngeal  band  tor- 
rounding  its  anterior  end,  but  there  is  no  representative  of 
the  dorsal  lamina  on  its  dorsal  edge.  The  <r*ophagus  com- 
mences rather  on  the  ventral  edge  of  the  posterior  end  of 
the  branchial  sac,  and  runs  backwards  to  open  into  the 
stomach,  which  is  followed  by  a  curved  intestine  opening 
into  the  peribranchial  cavity.  The  alimentary  canal  a*  a 
whole  is  to  the  right  of  the  middle  line.  The  hermaphro- 
dite reproductive  organs  are  to  the  left  of  the  middle  line 
alongside  the  alimentary  canal.  They  open  into  the  peri- 
branchial cavity.  The  ovary  is  nearly  spherical,  while  the 
testis  is  elongated,  and  may  be  continued  anteriorly  for  a 
long  distance.  The  heart  is  placed  in  the  middle  line  ven- 
trally, between  the  posterior  end  of  the  endostyle  and  the 
oesophageal  aperture.  The  nerve  ganglion  lies  about  the 
middle  of  the  dorsal  edge  of  the  body,  and  gives  off  many 
nerves).  Under  it  is  placed  the  subneural  gland,  the  duct 
of  which  runs  forward  and  opens  into  the  anterior  end  of 
the  branchial  sac  by  a  simple  aperture,  surrounded  by  toe 
spirally  twisted  dorsal  end  of  the  peripharyngeal  band 
(Fig.  13,*). 

The  ova  of  the  sexual  generation  produce  tailed  larv*-. 
these  develop  into  forms  known  as  "nurses" 
(blastosooids),  which  are  asexual,  and  are  char-  **Tel/]y 
actcrited  by  the  possession  of  nine  muscle 
bands,  an  auditory  sac  on  the  left  side  of  the 
body,  a  ventrally-placcd  stolon  near  the  heart,  upon 
buds  are  produced,  and  a  dorsal  outgrowth  near  the  . 
rior  end  of  the  body.  The  buds  give  rise  eventually  to  the 
sexual  generation,  which  is  polymorphous,  having  three 
distinct  forms,  in  two  of  which  the  reproductive  organs  re- 
main undeveloped.  The  buds  while  still  very  young  mi- 
grate from  their  place  of  origin  on  the  stolon,  divide  by  fis- 
sion, and  become  attached  to  the  dorsal  outgrowth  of  tbe 
body  of  the  nurse,  where  they  develop.  The  three  form* 
produced  are  as  follows.  (1)  Nutritive  form  •  trophoiooid* , 
which  remain  permanently  attached  to  the  nurse  and  serve 
to  provide  it  with  food;  they  have  the  body  elongated 
dorso-ventrally,  and  tbe  musculature  is  very  slightly  devel- 
oped. (2)  Foster  forms  (phorosooida),  which,  like  tbe  pre- 
ceding, do  not  become  sexually  mature,  but,  unlike  them, 
are  set  free  as  cask-shaped  bodies  with  eight  muscle  bands 
and  a  ventral  outgrowth,  which  is  formed  of  the  stalk  by 
which  the  body  was  formerly  united  to  the  nurse.  On  this 
outgrowth  the  (3)  forms  (gonosooids)  which  become  sexu- 
ally mature  are  attached  while  still  young  buds,  and  after 
the  foster  forms  are  set  free  these  reproductive  forms  gradu- 
ally attain  their  complete  development,  and  are  eventually 
set  free  and  lose  all  trace  of  their  connection  with  the  faster 
forms.  They  resemble  the  foster  forms  in  having  a  cask- 
shaped  body  with  eight  muscle  bands,  but 
differ  in  having  no  outgrowth  or  process, 
and  in  having 
fully  developed.1 

Anehinia,  of  which  only  one 
known,  A  rubra,  from  the 
Mediterranean,  has  the  sexual 
forms  permanently  attached 
to  portions  of  the  dorsal  outgrowth 
the  body  of  the  unknown  nurse, 
body  is  elongated  dorao-ventrally. 
test  is  well  developed  and  cot 
branched  cells.  The  musculature  is  not 
so  well  developed  as  in  Doiioium.  There 
are  two  circular  bands  at  tbe  anterior  end 
and  two  at  the  posterior,  and  two  on  die 
middle  of  the  body.  The  stigmata  are 
confined  to  the  obliquely  placed  posterior 
end  of  the  branchial  sac.  The  alimentary 
canal  forms  a  U-shaped  curve.  The  re 
productive  organs  are  placed  on  the  right 
side  of  the  body.  The  life-history  is  still 
imperfectly  known.  As  in  the  case  of 
Doiioium  the  sexual  generation  is  poly- 
morphous, and  has  three  forms,  two  of 
which  remain  in  a  rudimentary  condition 
far  as  the  reproductive  organs  are  concerned.  In  Am 
,  the  three  forma  do  not 
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one  stolon  or  outgrowth,  but  are  produced  successively,  the 
reproductive  forms  of  the  sexual  generation  being  inde- 
of  the  "  foster  forms  "  (see  Barroi*,  87). 


Free-ewimming  pelagic  forms  which  exhibit  alternation 
_  of  generations  in  their  life-history  and  in  the 

of  •exu*1  condition  form  colonies.    The  body  ia 

myaria.  more  or  leas  fusiform,  with  the  long  axis  antero- 
posterior, and  the  branchial  and  atrial  aperturea 
nearly  terminal.  The  test  ia  well  developed.  The  muscula- 
ture of  the  mantle  ia  in  the  form  of  a  series  of  transversely- 
ronning  bands,  which  do  not  form  complete  indepen- 
dent rings  as  in  the  Cyclomyari*.  The  branchial  and 
peribronchial  cavities  form  a  continuous  space  in  the  interior 
of  the  body,  opening  externally  by  the  branchial  and  atrial 
apertures,  and  traversed  obliquely  from  the  dorsal  and 
mat*' rior  end  to  the  ventral  and  posterior  by  a  long  narrow 
vascular  band,  which  represents  the  dorsal  lamina,  the  dor- 
sal bloodvessel,  and  the  neighboring  part  of  the  dorsal 
e<ltre  of  the  branchial  sac  of  an  ordinary  Aacidian.  The 
alimentary  caual  is  placed  ventrally.  ft  may  either  be 
stretched  out  so  aa  to  extend  for  some  distance*  anteriorly, 
or — aa  is  more  usual— be  concentrated  to  form  along  with 
the  reproductive  organs  a  rounded  opaque  mass  near  the 
posterior  end  of  the  body,  known  as  the  visceral  mass  or 
"  nucleus."  The  embryonic  development  ia  direct,  no  tailed 
larva  being  formed. 

This  suborder  contains  two  very  distinct  families,  the 
&A.LPID.B,  which  are  the  typical  members,  and  the  Octac- 
Hemiuje,  including  a  aingle  very  remarkable  form  ( ()ctae- 
nemu*  bylkitu),  which  in  some  respects  does  not  conform 
with  the  characters  given  above. 

The  SalpuUc  includes  the  single  genus  Salpa  (Forskal), 
whieh,  however,  may  be  divided  into  two  well- 
marked  groups  of  species,— (1)  those,  such  as  S. 
in  which  the  alimentary  canal  is  stretched  out 


along  the  ventral  surface  of  the  body,  and  (2)  those,  such  as 
8.  /ustformu  (Fig.  14,  A),  in  which  the  alimentary  canal 


Tin.  14.— Salpa  runcinata-fueijorml*.  A.  Aggregated  ft 
Solitary  form.   Lettering  as  before;        muscle  tends  ; 


ted  form.  B. 
em,  em- 


forms  a  compact  globular  mass,  the  "nucleus,"  near  the 
posterior  end  of  the  body.  About  fifteen  species  altogether 
axe  known ;  they  are  all  pelagic  forms  and  are  found  in 
Dearly  all  seas.  Each  species  occurs  in  two  forma — the 
solitary  asexual  {prole*  miliaria)  and  the  aggregated  sexual 
(prole*  gregaria)— which  are  usually  quite  unlike  one  an- 
other. The  solitary  form  (Fig.  14,  B),  gives  rise  by  internal 
gemmation  to  a  complex  tubular  stolon,  which  contains 

Ccessee  from  all  the  more  important  organs  of  the  parent 
y  and  which  becomes  segmented  into  a  series  of  buds  or 
embryos.  As  the  stolon  elongates,  the  embryos  near  the 
free  end  which  have  become  advanced  in  their  develop- 
ment are  set  free  in  groups,  which  remain  attached  together 
by  processes  of  the  test,  each  enclosing  a  diverticulum  from 
the  mantle  so  as  to  form  "chains  "  (Fig.  15).  Each  member 
of  the  chain  is  a  Salpa  of  the  sexual  or  aggregated  form, 
when  mature  may— either  still  attached  to  its  neigh- 
separated  from  them  (Fig.  14,  A)— produce  one  or 
embryos,  which  develop  into  the  solitary  Salpa. 
"  pro  forms  alternate  regularly.  The  more  impor- 
tant points  in  the  structure  of  a  typical  Salpa  si 


in  Fla>  16.  The  branchial  and  atrial  apertures  are 
opposite  ends  of  the  body,  and  each  leads  into 
a  large  cavity,  the  branchial  and  peribronchial 
sacs,  which  are  in  free  communication  at  the 
aides  of  the  obliquely-running  dorsal  lamina  or  "gill." 
The  test  is  well  developed  and  adheres  closely  to  the  i 


Fio.  15.— Posterior  part  of  solitary  form  of  Salpa  drmocratica- 


mucronala,  showing  a  chain  of  embryos  nearlv  ready  to  be  set  I 
grm.  young  aggregated  Salpar  forming  the  chain ;  *t,  stolon 
muscle  band  of  the  mantle.  (Original.) 


face  of  the  mantle.  The  muscle  bands  of  the  mantle  do  not 
completely  encircle  the  body.  They  are  present  dorsally 
and  laterally,  but  the  majority  do  not  reach  the  ventral 
surface.  In  many  cases  neighboring  bands  join  in  the 
median  dorsal  line  (Fig.  14).  The  anterior  end  of  the  dorsal 
lamina  is  prolonged  to  form  a  prominent  tentacular  organ, 
the  languet,  projecting  into  the  branchial  sac.  The  nerve 
ganglion,  subncural  gland,  dorsal  lamins,  peripharyngeal 
bands,  and  endostyle  are  placed  in  the  usual  positions.  A 
pigment  spot  and  an  otocyst  are  found  in  connection  with 
the  ganglion.  The  large  spaces  at  the  sides  of  the  dorsal 
lamina  (often  called  the  gill  or  branchia  of  Salpa),  by 
means  of  which  the  cavity  of  the  branchial  sac  is  placed  in 
free  communication  with  the  peribronchial  cavity,  are  to 
be  regarded  as  gigantic  stigmata  formed  by  the  i 
of  the  lateral  walls  of  the  bronchial  sac.   Fig.  16  i 
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Fin.  16.— Semi-diagrammatic  representation  of  Satpa  from  left 
side.  Lettering  as  before;  emb,  embryo;  m,  mantle:  I.  languet  : 
tod.  duct  of  Kubneunil  irland  ;  1-1 1  muscle  bands  of  mantle  ;  f 

,01,  gill  or  bronchia  (Original.) 


an  aggregated  or  sexual  Salpa  which  was  once  a  member 
of  a  chain,  since  it  showa  a  testis  and  a  developing  embryo. 
The  ova  (always  few  in  number,  usually  only  one)  appear 
at  a  very  early  period  in  the  developing  chain  Salpa,  while 
it  is  still  a  part  of  the  gemmiparous  stolon  in  the  body  of 
the  solitary  Salpa.  This  gave  rise  to  the  view  pat  forward 
by  Brooks  (M),  that  the  ovary  really  belongs  to  the  solitary 
Salpa,  which  is  therefore  a  female  producing  a  series  of 
males  by  asexnal  gemmation,  and  depositing  in  each  of  these 
an  ovum,  which  will  afterwards  when  fertilized,  develop  in 
the  body  of  the  male  into  a  solitary  or  female  Salpa.  This 
idea  would  of  course  entirely  destroy  the  view  that  Salpa 
is  an  example  of  alternation  of  generations.  The  sexual  or 
chain  Salpa,  although  really  hermaphrodite,  is  always  pro- 
togynoua :  i.e.,  the  female  elements  or  ova  are  produced  at 
an  earlier  period  than  the  male  organ  or  testis.  This  pre- 
vents self-fertilisation.  The  ovum  ia  fertilised  neveloD- 
by  the  spermatozoa  of  an  older  Salpa  belonging  ment  of 
to  another  chain,  and  the  embryo  is  far  advanced 
in  its  development  before  the  testis  is  formed. 
At  an  early  period  in  its  development  a  part  of  the  < 
becomes  separated  on",  along  with  a  part  of  the  wall  of  the 
cavity  in  which  it  lies,  to  form  the  "  placenta,"  in  which 
the  embryonic  and  the  maternal  blood  streams  circulate 
in  close  proximity  (or  actually  coalesce  during  one  period) 
and  so  allow  of  the  passage  of  nutriment  to  the  developing 
embryo.  At  a  somewhat  later  stage  a  number  of  cells  placed 
at  the  posterior  end  of  the  body  alonj 
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The  family  Oetaenemidm  iududea  the  single  remarkable 
form  Octactiem**  bythiut,  found 


probable  ia 

•  in  the 


form  Octacntmtu  bythius,  found  during  the 
"Challenger"  expedition,  and  first  described 
by  Moeeley  (39;.  It  is  apparently  a  deep-sea 
representative  of  the  pelagic  Salpidsr,  and  may  possibly  bo 
fixed.  The  body  is  somewhat  discoid,  with  its  margin  pro- 
longed to  form  eight  tapering  proteases,  on  to  which  the 
muscle  bands  of  the  mantle  are  oontiuued.  The  alimentary 
a  compact  nucleus  (Fig.  17);  the  endostyle  is 


Pio.  1?.— Diagrammatic  vertical  longitudinal  section  of  Ocia- 
cnemun  bythlu*  (after  Museley).  br,  branchial  aperture ;  m,  opening 
of  oasophagus ;  r.  rectum  ;  at,  atrial  aperture;  rm,  rm,  radiating 
m uncles;  n.  nucleus;  mA.  muscles  of  nucleus;  g,  respiratory 
membrane;  b,  thickened  margin  of  base  of  test;  pa,  pedicle  of 


,  and  the  dorsal  lamina  is  apparently  absei 
The  reproduction  and  life-history  are  entirely  unknown. 

Order  III.-ASCIDIACEA. 


Ascia'iaus.    tho  1 


Fixed  or  free-swimming  Simple  or 
<»,r«i,r.,    which  in  the  adult  are  never  "provided  with  a 

froc-swini ming  forms  are  colonies,  the  Simple  Ascidians 
being  always  fixed.  The  test  is  permanent  and  well  de- 
veloped ;  as  a  rule  it  increases  with  the  age  of  the  individual. 
The  branchial  sac  is  large  and  well  developed.  Its  walls 
are  perforated  by  numerous  slits  (Btigmata)  opening  into 
the  peribranchial  cavity,  which  communicates  with  the  ex- 
terior by  the  atrial  aperture.  Many  of  the  forms  reproduce 
by  gemmation,  and  in  most  of  them  the  sexually-pro- 
duced embryo  develops  into  a  tailed  larva. 

Tho  Aicidiacta  includes  three  groups— the  Simple  Ascid- 
ians, the  Compound  Ascidians,  and  the  free-swimming 
colonial  I\roxrma. 

Sob-order  1.— Aseidia  Bimplioei. 

Ascidians  which  are  solitary  and  very  rarely  re- 
by  gemmation  ;  if  colonies  are  formed, 
nbers  are  not  buried  in  a  common  in- 
vesting mass,  but  each  has  a  distinct  test  of  its 
own.  No  strict  line  of  demarcation  can  be  drawn  between 
the  Simple  and  the  Compound  Ascidians,  and  one  of  the 
families  of  the  former  group,  the  Clarrlinid*  (the  Social 
Ascidians),  forms  a  transition  from  the  typical  Simple  forms, 
which  never  reproduce  by  gemmation,  to  the  Compound 
forms,  which  always  do  (see  p.  658  below).  Tho  Ateidim 
Simplicr*  may  be  divided  into  tho  following  families: 

Family  I.—  Cr.AVKLiNiDJt.    Simple  Ascidians  which  re- 1 
produce  by  gemmation  to  form  small  colonics  in  which  each  ' 
ascidiozooid  has  a  distinct  test,  but  all  are  connected  by  a 
common  blood-system.    Buds  formed  on  stolons  which  are  ' 
vascular  outgrowths  from  the  posterior  end  of  the  body,  I 
containing  prolongations  from  tho  ectoderm,  mesoderm, 
ami  endodcrm  of  the  ascidiozooid.  Branchial  sac  not  folded ; 
internal  longitudinal  bars  usually  absent ;  stigmata  straight ; 
tentacles  simple.    This  family  contains  three  genera : 
Ecleintucidia  (Herdman),  with  internal  longitudinal  bars  in 
branchial  sac:  C'nrelina  iSavignyl,  with  intestine  extending 
behind  branchial  sac;  and  Perophora  (Wiegmann),  with  in- 
testine alongside  branchial  sac. 

Family  II.— Ascidiidx.  Solitary  fixed  Ascidians  with 
gelatinous  test;  branchial  aperture  usually  eight-lobed, 
atrial  aperture  usually  six-lobed.  Branchial  sac  not  folded ; 
internal  longitudinal  bars  usually  present;  stigmata  straight 
or  curved ;  tentacles  simple.  This  family  is  divided  into 
three  sections: 

Sub-family  1.—  Hypobythi.vjc.  Branchial  sac  with 
no  internal  longitudinal  bars.  One  genus,  Hypobythiui 
(Moseley). 

Sub-family  2.—  Ascidinj!.  Stigmata  straight  Many 
ra,  of  which  tho  following  are  the  more  important: 
i  (Fleming),  dorsal  languets  present ;  Aseidia  (Linnmus, 


—  rhaUuna,  Savlgny),  dorsal  lamina  present  (see  Figs.  Its 
10) ;  RKodomtma  (Ehrenberg),  anterior  part  of  test  modified 
to  form  operculum;  Abyvmtcidia  (Herdman),  intestine  on 
right  side  of  branchial  sac. 

Hub-family  3.-Oorklun*.  Stigmata  curved.  Three 
genera :  Coreila  (Alder  and  Hancock  J,  test  gelatinous,  body 
sessile;  Cary*a*cidia  (Herdman),  test  gelatinous,  body  pt- 
dunculated;  Chelyotoma  (Brod.  and  8ow.),  test  modified 
into  horny  plates. 

Family  III.— CvjrTHirn.B.     Solitary  fixed  Ascidiau, 
usually  with  leathery  test;  branchial  and  atrial  i 
usually  both  four-lobed.     Branchial  sac  Ion) 
folded;  stigmata  straight;  tentacles  simple  or 
This  family  is  divided  into  three  sections: 

Sub-family  1. — Stvklina;.  not  more  than  four  fold*  on 
each  side  of  branchial  sac;  tentacles  simple.  The  more 
important  genera  an —  Sfysfa  (Macleay),  stigmata  normal, 
and  Bathyonau  (Herdman),  stigmata  absent  or  modified. 

Sub-family  2.— Cyntqin*,  more  than  eight  folds  in 


hrf  it 


Flo.  l*  —  Culeohit  \e0lm\cai.  A.  Entire  body,  natural  «;»•  B. 
Part  of  branchial  sac  magnified,  at,  atrial  aperture:  or,  bran- 
chial aperture:  prrt,  peduuelo;  br  J,  slight  fold  of  branchial  ar; 
</,  Internal  longitudinal  bar;  mh,  mesh;  «>.  calcareous  spicule* 
In  vessels ;  tr.  transverse  vessels.  (After  Herdman.  Challenger 
Sfporl.) 


branchial  sac;  tentacles  compound;  body  sessile.  The 
chief  genus  is  Cynthia  (Savigny),  with  a  large  number  of 
species. 

Sub-family  3. — BoLTKNllfJt,  more  than  eight  folds  in 
branchial  sac;  tentacles  compound;  body  pedunculated 
(Fig.  18,  A).  The  chief  genera  are—  Bcltenia  (SavignTi. 
branchial  aperture  four-lobed,  stigmata  normal ;  and  tile- 
olu*  (Herdman),  branchial  aperture  with  leas  than  four 
lobes,  stigmata  absent  or  modified  ( Fig.  118,  B).  ThU  List 
is  a  deep-sea  geuus  discovered  by  the  "Challenger"  expe- 
dition (see  17). 

Family  IV. — Molodlit>jc.  Solitary  Ascidians,  sometimes 
not  fixed ;  branchial  aperture  six-lobed,  atrial  four-lobed. 
Test  usually  incrusted  with  sand.  Branchial  sac  longitu- 
dinally folded ;  stigmata  more  or  less  curved,  usually  ar- 
ranged in  spirals;  tentacles  compound.  Tho  chief  genera 
are — Moiguln  (Forbes),  with  distinct  folds  in  the  branchial 
sac,  and  Evgyra  (Aid.  and  Hanc),  with  no  distinct  folds, 
but  merely  broad  internal  longitudinal  bars  in  the  branchial 
sac  In  some  of  the  Motguiidm  (genus  Anurella,  Lacase- 
Duthiers,  20)  the  embryo  does  not  become  converted  into  a 
tailed  larva,  the  development  being  direct,  without  meta- 
morphosis. The  embryo  when  hatched  assumes  gradually 
the  adult  structure,  and  never  shows  the  features  charac- 
teristic of  larval  Ascidians,  such  as  the  urochord  and  the 
median  sense-organs. 

Sub-order  2.— Ascidlst  Compositss. 

Fixed  Ascidians  which  reproduce  by  gemmation  so  as  to 
form  colonies  in  which  the  ascidiozooid*  are 
buried  in  a  common  investing  mass  and  have  Compound 
no  separate  tests.  This  is  probably  a  somewhat  Ascidiaaa. 
artificial  aisvrnblage  formed  of  two  or  three 
groups  of  Ascidians  which  produce  colonies  in  which  the 
ascidiozooids  are  so  intimately  united  that  they  psssssj  a 
common  test  or  investing  mass.  This  is  the  only  character 
which  distinguishes  them  from  the  dm rlintHr.  but 
property  of  reproducing  by  gemmation  separates  them  f 
the  rest  of  the  Atcidim  Simplicei.  The  Ateidim  " 
may  be  divided  into  the  following  families: 

Family  I. — DlSTOilIDJt.  Ascidiozooids  divided  into  two 
regions,  thorax  and  abdomen;  testes  numerous;  vas  def- 
erens not  spirally  coiled.   The  chief  i 


(Oaertner);  DUtapHa  (Delia  Valle);   CWeBs  (1 
forming  a  pedunculated  colony  (see  Fig.  19,  A)  in 
ascidiozooids  develop  incubatory  pouches,  conn* 
cavity,  in 
(17)  ;  and 


which  the 
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II. — Ocklocokm iDjB.  Colony  not  fixed,  having  a  |  ing  the  colony  are  imbedded  in  the  common  teat  in 
axial  cavity  with  a  terminal  aperture.  Branchial 


apertures  five-lobed.  This  includes  one  species,  (Xtlocormu* 
Ur^yi  (Hcrdman),  which  is  a  transition  form  between  the 
•rdinary  Componnd  Ascidians  (e.g.,  Dittomidm)  and  the 
A  tridir  fialpiforme*  <  Pyrotomn). 

Family  III. — Dipkmnidjk.  Colony  nsnally  thin  and  in- 
crusting.    Teat  containing  stellate  calcareous  spicules. 


A.  OieUn 


Fia  19  — Colonies  of  Atridir  CbaNNMStaj  (natural  size). 

C.  PU 

ng  ar 

i  each  of  which  ha*  a  central  common  cloaca. 


showing  arrangement  of  ascidiozooids  Id  circular  sy»- 
ch  has  a  central  common  cloaca.  (After  Herd- 
man.  Challenger  Report) 


Testis  single,  large;  vaa  deferens  spirally  coiled.  The 
chief  genera  are — Dulemuum  (Savigny),  in  which  the  colony 
is  thick  and  fleshy  and  there  are  only  three  row*  of  stig- 
mata on  each  side  of  the  branchial  sac;  and  Ltptociinum 
I  Milne- Edwards),  in  which  the  colony  is  thin  and  incrust- 
in*  i  Fig.  19,  B)  and  there  are  four  rows  of  stigmat 
tide  of  the  branchial  sac. 

Family  IV.— Diplosomidje.  Teat  reduced  in 
rarely  containing  spicules.  Vas  deferens  not  spirally  coiled. 
Id  Diplottma  (Macdonaldl,  the  most  important  genus,  the 
larva  is  gera mi  parous. 

Family  V. — Polyclinidjs,  Ascidiozooids  divided  into 
three  regions. — thorax,  abdomen,  and  post-abdomen.  Testes 
numerous;  vaa  deferens  not  spirally  coiled.  The  chief 
genera  are — Pharyngodictyon  (Herdinan),  with  stigmata  ab- 
sent or  modified,  containing  one  species,  Ph.  mirabile  (Fig. 
19,  C),  the  only  Compound  Aacidian  known  from  a  depth 
of  1000  fathoms;  PWyWinum  (Savigny),  with  a  smooth- 
walled  stomach;  Aplidiutn  (Savigny),  with  the  stomach 
wall  longitudinally  folded;  and  Amu  murium  (Milne- Ed- 
wards), in  which  the  ascidioxooid  has  a  long  post-abdomen 
and  a  large  atrial  languet. 

Family  VI. — Both Y lli d jk.  Ascidiozooids  having  the 
intestine  and  reproductive  organs  alongside  the  branchial 
aac  Dorsal  lamina  present;  internal  longitudinal  bars 
present  in  branchial  sac.  The  chief  genera  are — BotryUiu 
lOaertn.  and  Pall.),  with  simple  stellate  systems  (Fig.  19, 
D),  and  Botrylloidet  (Milne-Edwards),  with  elongated  or 
ramified  systems. 

Family  VII.— Polywtyklida.  Aacidioxooids  not  grouped 
in  systems.    Branchial  and  atrial  « 
lobed.   Branchial  aac  may  be  folded ; 


Atciiii*  Sal- 
ptforme*. 


tnicture  of 
l^roooma. 


a  manner  that  the  branchial  apertures  open 
on  tho  outer  surface  and  the  atrial  apertures 
on  the  inner  surface  next  to  the  central  cavity 
of  tbe  colony.  The  aacidioxooids  are  produced 
by  gemmation  from  a  rudimentary  larva  (the  cyathozooid) 
developed  sexually. 
This  sab-order  includes  a  single  family,  the  Pyrosomidjk, 
contain  iugonc  well- 
marked  genus,  !'<:- 
roiioma\  Pcronl.with 
several  species.  They  are  foand 
swimming  near  the  surface  of 
the  sea,  chiefly  in  tropical  lati- 
tudes, 

A  fully 

.  be  from  an 
Inch  or  two  to  upwards  of  four 
in  length.    The  shape  of 
the  colony  is  seen  in  Fig.  20. 


It  tapers  slightly  towards  the 
closed  end,  which  is  rounded. 
The  opening  at  the  opposite  end 
is  reduced  in  size  by  the  \ 


longitudinal  bars 
-Tkylacinm 


ence  of  a  membranous  prolonga- 
tion of  the  common  test  ( Fig.  20, 
B).  The  branchial  apertures  of 
the  ascidiozooids  are  placed  upon 
short  papillte  projecting  from 
the  general  surface,  and  most 
of  the  ascidiozooids  have  long 
conical  processes  of  the  test  prc- 

tecting  outwards  beyond  their 
•ranch  ia)  apertures  (Figs.  20, 
21,  and  22).  There  is  only  a 
single  layer  of  ascidiozooids  in 
tbe  Pyronomn  colony,  as  all  the 
fully  developed  ascidiozooids  are 
placed  with  tbeir  antero-postc- 
rior  axes  at  right  angles  to  the 
surface  and  communicate  by 
their  atrial  apertures  with  the 
central  cavity  of  the  colony 
(Fig.  21).  Their  dorsal  surfaces 
are  turned  towards  the  open  end 
of  the  colony.  The  more  impor- 
tant points  in  the  structure  of 
the  ascidioxooid  of  Pyrotoma  are 
shown  in  Fig.  22.  A  circle  of 
tentacles,  of  which  one,  placed 
ventrally  (Fig.  22,  la),  is  larger 
the  rest,  is  found  just  inside  the  branchial  aper- 
From  this  point  a  wide  cavity,  with  a  few  circo- 
bands  running  round  its  walls,  leads 


FlO.  2D.—Pymtom<i  tirgnnx, 
natural  size.  A.  Side  view 
of  entire  colony.  B.  End 
view  of  open  extremity. 
(Original.) 


than 

ture. 


(Cams),  with 
ing  above  general  surface  of  colony ; 
iConnlngham),  with   aacidioxooids  completcly 
imbedded  in  investing  mass;  and  Chorixocormut 
iHerdman),  with  ascldiosnoids  united  in  little 
groups  which  are  connected  by  stolons.  Tho 
last  genus  contains  one  species,  Ch.  reticulata, 
a  transition  form  between  the  other  Poiyttye- 
Hdm  and  the  Styelinte  amongst  Simple  Ascidians. 
Tbe  methods  of  reproduction  by  gemmation 
differ  in  their  details  in  the  various 
Reproduc-    jrroups  of  Compound  Ascidians;  but 
Jig  Rem-  in  allcaaes  the  process  is  essentially 
a  giving  off  from  the  parent  body 
of  groups  of  cells  representing  the  ectoderm,  the 
mesoderm,  and  the  endoderm,  which  develop 
into  the  corresponding  layers  of  the  bud.  The 
Ant  ascidioxooid  of  the  colony  produced  by  the 
tailed  larva  does  not  form  sexual  reproductive 
organs,  but  reproduces  by  gemmation  so  as  to 
make  a  colony.   Thus  there  is  alternation  of 
geaerations  in  the  life-history.    In  the  most 
completely  formed  colonies  {e.g.,  BotrylluM)  the 
aacidioxooids  arc  arranged  in  groups  (systems 
or  cmnobii),  and  in  each  system  are  placed  with  their 
atrial  apertures  towards  one  another,  and  all  communi- 
'  with  a  common  cloacal  cavity  which  opens  to  the 
•  in  tbe  centre  of  the  system  (Fig.  19,  D). 


ag  pelagic  colonies  having  the  form  of  a 
closed  at  one  end.   The  ascidiozooids  form- 

vol.  xxrn.— 1300 


Fio.  21.— Part  of  a  longitudinal  aecttnn  through  wall  of  Pyrotoma,  showing 
arrangement  of  aacidioxooids,  magnldcd  (partly  after  Savigny).  at,  atrial 
apertures  ;  br,  branchial  apertures ;  ate,  young  ascidioxooid  of  a  future  colony 
produced  by  budding  from  cy,  cyathozooid  ;  rm,  embryos  in  various  Mages ; 
I,  test;  tp.  processes  of  test;  ori,  branchial  sac  ;  yat,  young  aacidlozoold. 

back  to  the  large  branchial  sac,  which  occupies  the  greater 
part  of  the  bod  v.  The  stigmata  arc  elongated  transversely 
and  crossed  by  internal  longitudinal  bars.  The  dorsal 
lamina  is  represented  by  a  aeries  of  eight  langucta  (I).  The 
nerve  ganglion  (on  which  is  placed  a  small  pigment*  ' 
organ),  the  subneural  gland,  the  dorsal  tubercle,  t 
pharyngeal  bands,  and  the  endostyle  are  placed  In  the  i 
positions.  On  each  side  of  the  anterior  end  of  the  bran- 
chial sac,  close  to  the  peri-pharyngeal  bands,  is  a  mass  of 
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gland  cells  which  are  the  source  of  the  phospho- 
The  alimentary  canal  is  placed  posteriorly  to  the 
>ens  into  a  large  peribranchial 


to  the  two  lines  of  de 
Proto-Atcidxacea.  The 
ancestors  of  the  existing  Oyelomyaria  i 
Proto- Atcidiaeea  gave  op  their  pelagic  I 


and  the 

split  into  the 
The 
and  be- 
at the  pres- 
the  Simple  sad 


Fio.  22.— Mature  ascldlozoold  of  Pyroitma,  from  left  side  (partly 
after  Kefureteln).  Lettering  an  before ;  cm,  cellular  man.  the  seat 
of  phosphorescence;  em',  posterior  cellular  mass:  gt.  gem  ml  pa- 
rous stolon ;  mo,  muscle  band  ;  not,  subneural  gland  ;  pig,  pigment 
spot  on  ganglion ;  tp,  prooeaa  of  teat. 

(or  atrial)  cavity,  of  which  only  the  median  posterior  part 
is  shown  (p&r)  in  Fig.  22.  The  reproductive  organs  are  de- 
veloped in  a  diverticulum  of  the  peribranchial  cavity,  and 
list  of  a  lobed  testis  and  a  single  ovom  at  a  time.  The 
development  takes  place  in  a  part  of  the  peri- 
branchial cavity  (Fig.  21,  em).  The  segmenta- 
tion is  meroblastic,  and  an  elongated  embryo  is 
formed  on  the  sarface  of  a  mass  of  yolk.  The 
the  formation  of  an  alimentary  cavity,  a 
us  system,  and  a  pair  of  laterally  placed 
vides  into  an  anterior  and  a  posterior  part. 


Develop- 
ment of 
Pyrotoma. 


i  posterior 
its  into  four  pieces,  which 
of  the 

colony,  while  the  posterior  part  remains  in  a  rudimen- 
tary condition,  and  was  called  by  Huxley  the  "cyatho- 
■ooid ;"  it  eventually  atrophies.  As  the  four  ascidiosooids 
increase  in  size,  they  grow  round  the  cyatbosooid  and  soon 
encircle  it  (Fig.  21,  asc  and  ey).  The  cyathozooid  absorbs 
the  nourishing  yolk  upon  which  it  lies,  and  distributes  it 
to  the  ascidiosooids  by  means  of  a  heart  and  system  of  ves- 
sels which  have  been  meanwhile  formed.  When  the  cyatho- 
sooid  atrophies  and  is  absorbed,  its  original  atrial  aperture 
remains  and  deepens  to  become  the  central  cavity  of  the 
young  colony,  which  now  consists  of  four  ascidiosooids 
placed  in  a  ring,  around  where  the  cyathozooid  was,  and 
enveloped  in  a  common  test.  The  colony  gradually  in- 
creases by  the  formation  of  buds  from  these  four  original 
ascidiozooids. 

PnYLOOEJJY. 

The  accompanying  diagram  shows  graphically  the  prob- 
able origin  and  course  of  evolution  of  the  va- 
Fhylogeny.  rious  groups  of  Tunieata,  and  therefore  exhibits 
their  relations  to  one  another  much  more  cor- 
rectly than  any  system  of  linear  classification  can  do.  The 
ancestral  Proto-  Tunieata  are  here  regarded1  as  an  offshoot 
from  the  Proto- Chor  data — the  common  ancestors  of  the  Tu- 
nieata ( Urochorda),  Anphiorut  (Cephalockorda),  and  the  Verte- 
brata.  The  ancestral  Tunieata  were  probably  free-swimming 
forms,  not  very  unlike  the  existing  Appendieulariidm,  and 
are  represented  in  the  life-history  of  nearly  all  sections  of 
the  Tunieata  by  the  tailed  larval  stage.  The  I/irvacea  are 
the  first  offshoot  from  the  ancestral  forms  which  gave  rise 

I  By  Dohm  and  others  their  point  of  origin  is  placed  consider- 
ably further  up  on  the  stem  of  the  CHordaia,  thus  causing  the  Tu- 
nieata to  he  regarded  as  very  degenerate  Vertetnata  (see  38). 


"tai* 

Compound  Ascldians  becomes  attached.  The 
era,  after  the  change,  are  i 
by  the  existing  genus  Clarelina.  They  have  given  rise 
directly  or  indirectly  to  the  various  groups  of  Simple  and 
Compound  Ascidians  and  the  Pyrotomid*.  These  groups 
form  two  lines,  which  appear  to  have  diverged  close  to  the 
position  of  the  family  CWi«id>.  The  one  line  leads  to 
the  more  typical  Compound  Aacid ians,  and  includes  the 
Polyclmid*,  Dutomid*,  Didemnid*,  Diplommidw,  Cceioeormdjr, 
and  Anally  the  Atculue  Salpiforme*.  The  second  line  {rare 
rise  to  the  Simple  Ascidians,  and  to  the  BotryUidm  and  /Wy- 
tlyeiidm,  which  are,  therefore,  not  closely  allied  to  the  other 
Compound  Ascidians.  The  later  Proto-  Atcidiaeta  were 
probably  colonial  forms,  and  gemmation  was  retained  by 
the  Clavelinidm  and  bv  the  typical  Compound  Ascidians 
( Dittomidte,  etc. )  deri  1  ed  from  them.  The  power  of  forming 
colonies  by  budding  was  lost,  however,  by  the  primitive 
Simple  Ascidians,  and  must,  therefore,  have  been  regained 
independently  by  the  ancestral  forms  of  the  Botrytlidt 
and  the  Polytyrlui*.  If  this  is  a  correct  interpretation  of 
the  course  of  evolution  of  the  Tunieata,  we  arrive  at  the 
following  important  conclusions:  (1)  The  TunieaU,  si  a 
whole,  form  a  degenerate  branch  of  the  Proto- CSordata ;  (2) 
the  Atcidim  Saipiformn  ( Pyrotoma )  are  much  more  closely 
related  to  the  typical  Compound  Ascidians  than  to  the  other 
pelagic  Tunieata,  viz.,  the  Larvacea  and  the  Thaliaeta  ;  and 
(3)  the  Atcidim  Compotitte  form  a  polvphyletic  group,  the 
sections  of  which  have  arisen  at  several  distinct  points  from 
the  ancestral  Simple  Ascidians. 
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TUNING  FORK,  a  small  bar  of  cast  tool  steel  with 
tolerably  defined  edges,  bent  into  a  fork  with  two 
prongs.  A  handle  of  the  same  metal  extending  from 
the  bend  of  the  fork  serves  as  a  sound-post  to  transmit 
the  vibrations  of  the  fork  to  any  resonance  board  or 
body  convenient  for  reinforcing  the  sound.  The  fork 
is  set  in  vibration  by  striking,  one  of  the  prongs  against 
any  hard  substance,  by  pressing  the  prongs  together  if 
the  fork  is  a  light  one,  or,  if  it  is  large,  oy  drawing  a 
double  bass  bow  across  one  of  the  prongs.  The  larger 
forks  are  sometimes  made  with  a  worm  upon  the 
handle  in  order  that  they  may  be  screwed  into  a  re- 
sonance box,  the  dimensions  of  which  should  agree 
with  the  pitch  of  the  fork.  The  ordinary  use  of  a 
toning  fork  is  to  serve  aaa  pitch  carrier  or  standard, 
for  which  it  is  particularly  suited  owing  to  the  per- 
manence with  which  it  maintains  the  pitch  to  which 
it  may  be  tuned.  It  is  flattened  by  heat  and  sharp- 
ened by  cold  about  1  vibration  in  20.000  for  every  degree 
Fshr.,  so  that  the  exact  pitch  always  depends  upon 
the  temperature.  A  tuning  fork  is  tuned  by  filing  the 
ends  of  the  prongs  or  between  them  near  the  ends  to 
make  it  sharper,  or  by  filing  between  them  near  or  at 
the  bend  to  make  it  flatter.  Less  filing  is  required  to 
flatten  than  to  sharpen.  It  should  be  allowed  to  rest 
after  tuning,  on  account  of  the  disturbance  of  the 
molecular  structure  by  the  filing,  and  after  a  few  days 
should  be  compared  again  with  the  pitch  required,  and 
corrected.  The  tuning  fork  is  also  of  value  in  certain 
physical  investigations,  from  the  constancy  of  its  rate 
of  vibration.  In  England  it  is  generally  tuned  to  C  in 
the  treble  clef,  beeause  organ-builders  start  their  tun- 
ing from  that  note ;  in  France  it  is  tuned  to  A  in  the 
treble  clef,  which  is  the  note  of  the  third  open  string  of 
the  violin.  The  French  diapason  normal  is  tuned  to 
A  at  15°  C.  (  =  59°  Fahr.)  and  is  fixed  at  435  double 
vibrations  in  a  second.  The  inventor  of  the  tuning 
fork  was  John  Shore,  royal  trumpeter  in  1711,  ser- 
geant trumpeter  at  the  entry  of  George  I.  in  1714, 
and  lutanist  to  the  chapel  royal  in  1715. 

According  to  Chladni,  whose  analysis  of  the  tuning  fork 
has  been  generally  accepted,  it  has  two  nodes  or  points  of 
least  vibration  at  the  bend,  with  a  ventral  or  vibrating  loop 
between,  by  which  ita  vibrations  are  transmitted  to  the 
handle.  That  this  is  not  the  case  has  been  shown  by  Mr.  W.  | 
F.  Stanley.1  The  fundamental  note  appears  to  be  an  octave 
below  the  note  which  the  ear  recognizes  as  the  pitch  of  the 
fork.  Helniholtz,  Ty  ndall,  and  others  accept  the  latter  as  the 
fundamental,  and  Helmholtz  expressly  says  that  each  prong  j 
may  be  regarded  as  an  elastic  rod  fixed  at  one  end.'  The 
fork  la  really  a  bent  elastic  rod  vibrating  at  both  ends,  with  a 
node  at  the  bend  through  which,  and  in  the  same  way  as  with 
the  bridge  of  any  stringed  instrument,  the  vibrations  are 
conducted.  As  well  as  the  second  partial,  the  third  and  | 
fourth  are  in  large  forks  frequently  distinguishable,  but 
such  partiala  above  the  octave  are  very  weak.  In  addition 
to  the  lower  harmonic  partiala  it  is  generally  easy  to  pro- 
duce with  a  blow  a  very  high  inharmonic  tinkle  or  ringing 
metallic  note,  that  will  continue  to  sound  for  some  time 
without  blending  with  the  true  note  of  the  fork.  The  pre- 
cise interval  varies, but  is  usually  two  octaves  and  between 
a  flat  fifth  and  a  major  sixth  above  the  recognised  pitch  of 
the  fork.  With  ordinary  tuning  forka  this  tinkling  note  is 
to  be  found  amongst  the  highest  treble  notes  of  the  piano- 
forte. Theorists  give  other  inharmonic  proper  tones  in  due 
ascending  order;  they  are  derived  from  calculation  on  the 
assumption  that  they  proceed  as  the  squares  of  tho  odd  num- 
bers, but  are  beyond  practical  verification  owing  to  their 
extreme  position  in  the  scale  of  musical  sounds  and  the 
variation  of  power  in  different  ears  to  distinguish  them. 

The  tuning  fork  was  used  by  Scheibler  (1777-1837)  as  the 
easiest  means  for  correctly  determining  the  pitch  numbers 
of  vibrations.  To  make  a  Scheibler  tonometer,  take  a  fork 
in  which  the  octave  can  be  easily  heard  and  intercalate  as 
many  forks  as,  giving  countable  beats  with  each  other,  will 
fill  up  the  octave.  The  addition  of  the  whole  number  of  beats 
sad  their  fractions  in  the  octave  will  be  the  vibrating  num- 
ber, in  double  vibrations  per  second,  of  the  lower  fork.  In 
order  to  measure  the  fractions  of  vibrations  accurately 
&»rk«  should  be  chosen  that  are  audible  for  40,  or  at  least 


20  seconds.  For  instance,  60  beats  counted  in  20  seconds 
would  be  3  a  second,  and  65  in  the  same  time  3J25.  The 
forks  should  remain  for  three  months  after  filing  before 
their  differences  are  finally  determined,  and  the  whole  ex- 
amination should  be  conducted  in  a  known,  uniform  tem- 
perature. 8cheibler  considered  four  beats  a  second  between 
two  forks  a  good  number  for  counting ;  but  Mr.  A.  J.  Ellis, 
who  has  used  Seheibler's  invention  as  a  basis  for  an  exhaus- 
tive historical  statement  of  musical  pitch*  and  as  the  novel 
and  exact  means  for  determining  the  non-harmonic  musical 
scales  of  various  nations,  especially  Eastern  nations,1  con- 
siders three  beats  a  second  the  beat  counting  number.  This 
would  increase  the  number  of  intermediate  forks. 

Attempts  have  been  made  to  use  tuning  forks  instead  of 
strings  for  key-board  instruments,  the  object  being  to  ob- 
tain permanence  of  tuning  with  the  soft,  unexciting  qual- 
ity of  tone  furnished  by  the  fork.  The  inventions  of  Clag- 
get,  London,  1788,  of  Riffelsen  (the  melodikon),  Copenhagen, 
1803,  and  of  Schuster  (the  adiaphonon),  Vienna,  1819,  were 
of  this  nature.  The  latest  adaptation  of  a  key-board  to 
tuning  forks  has  been  effected  by  Mr.  Machell  of  Glasgow; 
it  was  shown  at  the  Inventions  Exhibition,  South  Kensing- 
1885. 
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TUNIS,  Rboency  OF,  formerly  one  of  the  Barbary 
states  of  north  Africa,  but  since  1881  a  piateV. 
dependency  of  France,  whose  reaident- 

Seneral  exercises  all  real  authority  in  the  nominal 
ominions  of  the  bey.  Is  bounded  on  the  west  by 
Algeria,  on  the  north  by  the  western  basin  of  the  Medi- 
terranean, on  the  east  from  Cape  Bon  to  the  Gulf  of 
Gabes  (Kabis)  by  the  eastern  basin  of  the  same  sea, 
and  on  the  southeast  by  the  province  of  Tripoli.  On 
the  south  the  boundary  is  the  Sahara  and  the  frontier 
line  is  indefinite.  The  greatest  breadth  from  east  to 
west  is  about  150  miles,  the  length  from  north  to 
south  about  300  miles.  The  population  does  not  ex- 
ceed a  million  and  a  half. 

Phytical  Features. — Tunis  is  formed  by  the  prolon- 
gation towards  the  east  of  the  two  great  mountain 
chains  of  Aloeria  (o.tt.),  and  closely  resembles  that 
country  in  its  physical  features,  products,  and  climate ; 
see  Africa,  vol.  1.  pp.  237-8.  The  northern  Algerian 
chain  (the  Little  Atlas)  is  prolonged  through  Tunis  to 
Ras  Sfdi  'Alt  al-Makkf,  the  highest  summits  never 
attaining  an  altitude  of  4000  feet.  It  forms  a  pictur- 
esque fertile,  and  well-watered  region,  with  extensive 
cork  woods  in  its  western  parts,  and  separated  from  the 
southern  mountains  by  the  valley  (the  ancient  Zeugi- 
tana)  of  the  Mejerda  (the  ancient  Bagradas),  the  most 
important  river  of  north  Africa,  which  after  a  tortu- 
ous course  of  nearly  300  miles  falls  into  the  Gulf  of 
Tunis  at  Porto  Farina.  The  basin  of  the  Mejerda, 
which  is  now  traversed  by  the  railway  from  Algiers  to 
Tunis,  is  very  fertile,  and  many  important  ruins  testify 
to  its  prosperity  in  Roman  times.  The  rich  lacustrine 
deposits  in  the  Dakhila,  or  plain  of  Bulla  Regia,  show 
that  it  was  only  in  relatively  recent  times  that  its  upper 
waters  found  a  passage  to  the  sea  by  cutting  a  deep 
gorge  through  the  cretaceous  barrier  that  shuts  in  this 
upland  plain  upon  the  east.  The  southern  wall  of  the 
Mejerda  valley  and  of  the  Gulf  of  Tunis  is  formed  by 
a  branch  of  the  southern  Algerian  chain,  connected 
with  Jebel  Auras  (Mount  Aures)  by  the  plateau  of 
Tcbcssa  (Theveste)  and  running  northeast  to  vape  Bon. 
Its  highests  summits  (Zilk  and  Zaghwan)  rise  above 
5000  feet.  Another  branch  of  the  southern  chain  runs 
from  the  Sahara  side  of  Mount  Aures  southeast  to- 
wards the  head  of  the  Lesser  Syrtis  or  Gulf  of  Gabes. 
Between  these  two  branches  lies  a  mountainous  pla- 
teau, whose  waters  descend  eastward  but  do  not  reach 
the  sea.  Arrested  by  a  line  of  hills  running  parallel 
to  the  coast,  they  form  a  chain  of  lakes  and  marshes, 
which  for  the  most  part  dry  up  in  summer.  It  is  to 
this  region  of  inland  drainage  (the  ancient  Byzacene) 
that  the  plain  of  Kairwan  belongs.  Its  southern  part 
from  Sbeitla  (Sobaitala)  to  the  Syrtis  is  relatively  ster- 
ile, and  even  in  antiquity  appears  to  have  formed  an 
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an  to  the  general  fertility  of  the  country,  which 
was  one  of  the  granaries  of  Rome.  The  upland  dis- 
trict from  Tebessa  southward  sinks  into  the  desert  by 
a  step-like  series  of  great  plateaus,  separated  by  rug- 
ged walls  of  variegated  marls,  sands,  and  alluvium,  torn 
into  fantastic  shapes,  and  scored  with  deep  ravines 
by  streams  which  at  some  remote  period  of  copious 
rainfall  poured  down  into  the  Sahara.  Farther  east 
the  plateaus  disappear  and  the  mountains  rise  like  a 
rampart  from  the  Sibakh  (sing.  Sebkfia),  or  Saharian 
marshes  and  salt-flats.  The  depression  to  which  the 
Sibakh  belong  terminates  to  the  east  in  the  Shott  (Shat}) 
al-Jerfd,  which  is  separated  from  the  Lesser  Syrtis 
only  by  a  narrow  isthmus  ;  see  Sahara,  vol.  x_xi.  p. 
1 58.  Even  the  Sahara  of  Tunis  abounds  in  fertile  oases. 

Climate. — The  mean  annual  temperature  at  Suaa  is  75° 
Fahr.,  the  mean  of  the  winter  or  rainy  season  60°  and  of 
the  hot  season  97°.  At  Tunis  the  temperature  rarely  ex- 
ceeds 90°,  except  with  a  wind  from  the  Sahara.  The  pre- 
vailing winds  from  May  to  September  are  east  and  north- 
east and  during  the  rest  of  the  year  northwest  and  east.  A 
rainy  season  of  about  two  mouths  usually  begins  in  Jan- 
uary; the  spring  season  of  verdure  is  over  in  May;  ram- 
mer ends  in  October  with  the  first  rains.  Violent  winds 
are  common  at  both  equinoxes. 

Flora  and  Fauna. — Both  are  generally  the  same  as  those 
of  Algeria  </,»'.  i.  The  lion  and  panther  are  almost  ex- 
tinct but  the  sportsman  finds  in  abundance  the  wild  boar, 
partridge,  Carthage  fowl,  quail,  and  snipe  The  African 
moufflon  still  exists  in  the  southern  mouutalns.  Herds  of 
buffaloes  are  found  in  the  district  of  Mater.  The  stag  oc- 
curs in  the  eastern  districts.  The  camel,  now  so  important, 
was  hardly  known  here  before  the  Huuibu  sovereignty. 
Red  mullet,  tunny, and  other  fish  abouud  around  the  coast; 
and  fishing  stations  are  numerous.  The  town  of  Birerta 
and  the  Kerkenna  Islands  are  mainly  dependent  on  their 
fisheries.  The  coral  and  sponge  fisheries,  of  which  Sfax 
and  the  Island  of  Jerba  (Djerba)  are  centres,  are  also  con- 
siderable. Of  noxious  creatures  may  bo  named  the  scor- 
pion, much  more  formidable  than  that  of  Algiers,  a  venom- 
ous tree  snake  (Echu  earinata),1  In  the  sandy  lands  between 
Kafsa  and  Sfax,  and  a  species  of  python  called  taguerga, 
which  infests  some  parts  of  the  southern  mountains. 

Cork  and  "zen"tre< 
the  Algerian  frontier, 
almost  as  large 

country  is  much  less  wooded  than  in  antiquity, 

i  of  the  grain  crops  is  still  remarkable,  in  spite  of  im- 
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I  Town*.— For  the  capital  Tunis,  see  below.  Of  the  rout 
towns  Sfax  and  Sura  have  separate  notices;  Bixerta  iBcn- 
tcrt),  the  ancient  Hippo  Zarytus,  is  the  chief  place  ou  ike 
:  north  coast,  with  5000  inhabitants.  It 
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perfect  cultivation.  Olives  and  many  excellent  fruits  are 
largely  produced,  and  vineyards  have  been  much  extended 
since  the  French  occupation.  Esparto  grass  abounds  in  the 
uplands.  The  oases  of  the  Jerid  are  devoted  to  the  date 
palm  and  produce  the  best  dates  known  in  the  European 
market. 

Mineral*.— The  mineral  wealth  of  Tunis,  like  that  of  Al- 
geria, is  considerable,  but  it  has  been  imperfectly  explored. 
The  iron  mines  of  the  northern  mountains  and  the  argenti- 
ferous lead  mines  of  Al- Reads  near  Tunis  were  worked  in 
antiquity,  as  were  also  tho  marble  quarries  of  Simittu 
(Chemtou),  on  the  upper  Mejerda,  which  are  now  in  the 
bands  of  a  Belgian  company.  The  thermal  springs  of 
Ham  mam  al-Anf  on  the  Bay  of  Tunis  are  supposed  to  have 
healing  virtues;  they  are  now  connected  with  the  capital 
by  rail. 

Inhabitant*.— The  industrious  Berbers  (Kabyles),  the 
oldest  stock  in  the  country,  are  less  sharply  marked  off  from 
the  Arabs  than  in  Algeria,  but  are  distinguishable  by  their 
lighter  complexion  and  often  fair  hair.  They  form  a  large 
part  of  the  population  in  the  northern  and  eastern  moun- 
tains, and  in  the  islaud  of  Jerba  (Jirba).  They  are  organ- 
ised in  tribes  with  purely  democratic  self-government,  and 
laws  of  their  own,  which  are  not  those  of  tho  Koran.  The 
pastoral  Arab  nomads  are  descended  from  the  second  Arab 
invasion,  which  began  iu  the  11th  oentnry  (see  below). 
They  have  little  agriculture  and  are  still  as  indolent  and 
unruly  as  their  ancestors.  The  Arabs  of  the  towns  are 
usually  known  as  Moors;  among  them  the  Spauish  Moors, 
descendants  of  the  Andalusian  refugees,  form  an  exclusive 
and  aristocratic  class.  The  pure  Turks  and  the  Kuluglis 
(sons  of  Turkish  fathers  by  Moorish  women  or  slave  girls) 
are  no  longer  numerous.  Of  Europeans  there  are  some  10,000 
Italians,  8000  Maltese,  and  4000  French  (exclusive  of  the 
army).  The  Jews  number  some  50,000,  of  whom  perhaps 
half  are  in  the  capital.  The  trade  of  the  country  is  largely 
in  their  hands. 
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land-locked  harbor. 


verted  into  a  magnificent  land  locked  harbor.  On  the  east 
coast  are  Hammamet  (Haniaiuat),  with  3700  inhabitant*; 
Monastir.  with  5600  inhabitants  and  a  trade  in  cereals  and 
oils;  Mahdiya  (Mehedia),  with  6300  inhabitant*,  the  fallen 
city  of  the  Fatituites,  which  since  the  French  occupation 
has  begun  to  rise  again,  and  has  a  new  harbor ;  and  Gases 
(Kabis)  on  the  Syrtis,  a  group  of  small  villages,  with  an  ag- 
gregate population  of  14,000,  the  port  of  the  shott  country 
and  a  depot  of  the  esparto  trade.  Of  the  inland  towns  the 
holy  city  of  Kairwan  iq.r- )  is  the  most  remarkable.  Its 
flue  mosques  are  now  open  to  visitors.  Sbeitla  (Lat.  Sufei- 
ula),  in  the  mountains  southwest  of  Kairwan,  is  remarka- 
ble for  its  magnificent  Roman  remains,  the  triumphal  arcs 
of  Constantine,  and  the  three  temples  which  form  the 
hieron.  The  principal  towns  of  the  Mejerda  basin  are  Bedja 
'BajaJ,  the  ancient  Vaga,  an  important  corn  market,  and 
higher  up,  near  the  border,  the  fortress  of  K.  t  Sicca  Vene- 
ria),  with  4000  inhabitants,  boldly  perched  on  the  steep 
slope  of  a  volcanic  mountain. 

Commerce. — The  total  imports  of  the  regency  in  1885  were 
valued  at  £1,008,047  [$5,336,508.42],  of  which  about  27  per 
cent,  were  British  goods,  chiefly  cotton  fabrics.  In  1£B4 
the  imports  were  valued  at  £1,157,183  [$5,623,904.52].  The 
most  important  export  is  olive  oil,  and  after  it  come  wheat, 
esparto  grass,  barley,  sponges.  The  value  of  the  total  ex- 
ports in  1884  was  £745,554  [$3,623,392.44],  and  in  1865 
£882,946  [$4,291, 117J56].  In  1885  1035  vessels  (71.133  tons) 
entered  the  port  of  Golctta,  and  the  entries  at  other  ports 
were  3033  (55,050  tons). 

Uistorg. — The  history  of  Tunis  begins  for  us  with  the  es- 
tablishment of  the  Phumician  colonies;  see  vnl.xviii.p.  t<19 
Phoenicia  and  Carthage.  The  Punic  settlers  Seniitited 
the  coast,  but  left  the  Berbers  of  the  interior  almost  un- 
touched. The  Romans  entered  into  the  heritage  of  the 
Carthaginians  and  of  the  vassal  kings  of  Numidia,  and  Pa- 
nic speech  and  civilization  gave  way  to  Latin,  a  change 
which  from  the  time  of  Caesar  was  helped  on  by  Italian  col- 
onisation. Rich  in  com,  in  herds,  and  iu  later  times  also  in 
oil,  and  possessing  valuable  fisheries,  mines,  and  quarries, 
the  proviuce  of  Africa,  of  which  Tunis  was  the  most  im- 
portant part,  attained  under  the  empire  a  prosperity  to 
in  all  parts  of  the  country  still  bear 
the  second  city  of  the 


of  the  empire,  "after  Rome  the  busiest  and  perhaps  the 
ipt  city  of  the  West,  aud  the  chief  centre  of  Latin 


»  [Nota 


8ec  voL  xxii.  pp.  209,aO.-A¥.  ED  ] 


corrupt  ci  ty  of  the  West,  and  the  chief  centre  < 
culture  and  letters."  In  the  early  history  of  Latin  Chris- 
tianity Africa  holds  a  more  important  place  than  Italy.  It 
was  here  that  Christian  Latin  literature  took  its  rise,  and 
to  this  province  belong  the  names  of  Tertullian  and  Cyp- 
rian, of  Arnobius  and  Lactantius,  above  all  of  Augustine. 
Lost  to  Rome  by  the  invasion  of  the  Vandals,  who  took 
Carthage  in  439,  the  province  was  recovered  by  Belisarias 
a  century  later  (533-4),  aud  remained  Roman  to  the  Arab 
invasion,  for  which  see  voL  xvi.  p.  570.  The  conqueror 
'Okba  founded  the  city  of  Kairwdn  (c.670),  which  was  the 
residence  of  the  governors  of  Africa  under  the  Omayyad* 
and  thereafter  the  capital  of  the  Aghlabite  princes,  the 
conquerors  of  Sicily,  who  ruled  in  merely  nominal  depen- 
dence on  the  'Abhasids  (see  vol.  xvi.  p.  611). 

The  latin  element  in  Africa  and  the  Christian  faith  dis- 
appeared In  a  single  generation  ;  the  Berbers  of  the  moun- 
tains, who  had  never  been  Latinised  and  never  really 
Christianized,  accepted  Islam  without  difficulty,  but  showed 
their  stubborn  nationality,  not  only  in  the  character  of 
their  Mohammedanism,  which  has  always  been  mixed  up 
with  the  worship  of  living  as  well  as  dead  saints  (mars- 
bouts)  and  other  peculiarities,  but  also  in  political  move- 
ments. The  empire  of  the  Fatimites  (see  vol.  xvi.  p.  •"■ 
rested  on  Berber  support,  aud  from  that  time  forth  till  the 
advent  of  the  Turks  the  dynasties  of  north  Africa  were 
really  native,  even  when  they  claimed  descent  from  some 
illustrious  Arab  stock.  When  the  seat  of  the  Fatimite  em- 
pire was  removed  to  Egypt,  the  Zi  rites,  a  house  of  the  San- 
naja  Berbers,  ruled  as  their  lieutenauts  at  Mahdiya,  and 
about  1050  Mo'isc  the  Zirite,  in  connection  with  a  religious 
movement  against  the  Shi'ites,  transferred  his  very  nomi- 
nal allegiance  to  the  Abbaaid  caliphs.  The  Fatimites  in 
revenge  let  loose  upon  Africa  a  vast  horde  of  Bedouins  from 
Upper  Egypt  (B.  Hilal  and  Solaim).  the  ancestors  of  the 
modern  nomads  of  Barbery.  All  Africa 
the  Invaders,  who,  though  unable  to  found  au  empire* 
throw  the  settled  government  in  the  towns,  forced  the  ag- 
ricultural Berbers  into  the  mountains,  and,  I 
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bit  in  the  open  parts  of  the  country.  The  Zirite  dynasty 
was  finally  extinguished  by  Koprr  I.  of  Sicily,  who  took 
Mshdiys  in  1148  and  established  his  authority  over  all  the 
Tunisian  coast.  Even  Moslem  historians  speak  favorably 
of  the  Norman  rule  in  Africa ;  bat  it  was  brought  to  an 
early  end  by  the  Almohade  caliph  'Abd  al-Mu'rnin,  who 
took  Mahdiya  in  1160.  The  Almohade  empire  soon  began 
to  decay,  and  in  1338  Aba  Zakariyi,  prince  of  Tunis,  was 
shir  to  proclaim  himself  independent  and  found  a  dynasty, 
which  subsisted  till  the  advent  of  the  Turks.  The  Hafsites 
fw called  from  Abu  Hafj,  the  ancestor  of  Abu  Zakariya,  a 
Berber  chieftain  who  had  been  one  of  the  intimate  disci- 
ples of  the  Almohade  mahdi)  assumed  the  title  of  Prince  of 
the  Faithful,  a  dignity  which  was  acknowledged  even  at 
Mecca,  when  in  the  days  of  Moatansir,  the  second  llafsite, 
the  fall  of  Baghdad  left  Islam  without  a  titular  head.  In 
it*  best  days  the  empire  of  the  Hafsites  extended  from 
Hemeen  to  Tripoli  and  they  received  homage  from  the 
Merinids  of  Fes;  they  held  their  own  against  repeated 
Prankish  invasions,  of  which  the  most  notable  were  that 
which  cost  St.  Louis  of  France  his  life  (1270)  and  that  of 
thedukeof  Bourbon  (1390).  when  English  troops  took  part 
in  the  unsuccessful  siege  of  Mahdiya.  They  adorned  Tunis 
with  mosques,  schools,  and  other  institutions,  favored  let- 
ten,  and  in  general  appear  to  have  risen  above  the  usual 
level  of  Moslem  sovereigns.  But  their  rule  was  troubled 
by  continual  wars  and  insurrections;  the  support  of  the 
Bedonin  Arabs  was  imperfectly  secured  by  pensions,  which 
formed  a  heavy  burden  on  the  finances  of  the  state  and 
in  later  times  the  dynasty  was  weakened  by  family  dissen- 
•ioos.  Leo  African  us,  writing  early  in  the  10th  century, 
girts  a  favorable  picture  of  the  "great  city"  of  Tunis, 
which  had  a  flourishing  manufacture  of  fine  cloth,  a  pros- 
perous colony  of  Christian  traders,  and,  including  the  sub- 
urbs, nine  or  ten  thousand  hearths;  but  he  speaks  also  of 
the  decay  of  once  flourishing  provincial  towns,  and  espe- 
cially of  agriculture,  the  greater  part  of  the  open  country 
lying  waste  for  fear  of  the  Arab  marauders.  Taxation  was 
heavy,  and  the  revenue  very  considerable :  Don  John  of 
Austria  in  a  report  to  Philip  II.  states  that  the  land  reve- 
nne  alone  under  the  last  Hafsite  was  375,935  ducats 
[1*52,620.58],  but  of  this  a  great  part  went  in  pensions  to 
the  Arabs. 

The  conquest  of  Algiers  by  the  Turks  gave  a  dangerous 
neighbor  to  Tunis,  and  after  the  death  of  Mohammed  the 
Hafsite  in  1525  a  disputed  succession  supplied  Khair  al-Din 
Barharos&a  with  a  pretext  for  occupying  the  city  in  tho 
name  of  the  sultan  of  Constantinople.  Al-llasun ,  the  son 
of  Mohammed,  nought  help  from  the  emperor,  and  was  re- 
stored in  1535  as  a  Spanish  vassal,  by  a  force  which  Charles 
V.  commanded  in  person,  while  Andrea  Doria  was  admiral 
of  the  fleet.  Rut  the  conquest  was  far  from  complete,  and  I 
win  never  consolidated.  The  Spaniards  remained  at  Goletta 
and  made  it  a  atrong  fortress ;  but  the  interior  was  a  prey 
to  anarchy  and  civil  war,  until  in  1570 'Ali  Pashaof  Algiers 
utterly  defeated  H.imi.l,  the  son  and  successor  of  Hawaii, 

retreated  on  1 
:  him-  | 
up, 

titan  Selim  II.  sent  a  strong  e: 
dition.  which  drove  the  Spaniards  from  Tunis  and  Goletta, 
1  reduced  the  country  to  a  Turkish  province.  The  civil 
placed  under  a  pasha ;  but  in  a 
a  military  revolution  transferred  the  supreme 
■  to  a  dey  elected  by  the  janissaries,  who  formed  the 
»rmy  of  occupation.  The  government  of  the  deys  lasted 
till  1705,  but  was  soon  narrowed  or  overshadowed  by  the 
authority  of  the  beys,  whose  proper  function  was  to  manage 
the  tribes  and  collect  tribute.  From  1631  to  1702  the  office  of 
bey  was  hereditary  in  the  descendants  of  Mnrftd,  aCorsican 
renegade,  and  their  rivalry  with  the  deys  and  internal  dis- 
sensions kept  the  country  in  constant  disorder.  Ibrahim, 
the  last  of  the  deys  (1702-1705),  destroyed  the  house  of 
Murad  and  ahwrbed  the  beyship  in  his  own  office ;  but, 
when  he  fell  in  battle  with  the  Algerians,  Ho«ain  b.  'AH, 
the  son  of  a  Greek  renegade,  was  proclaimed  sovereign  by 
the  troops  under  the  title  nf  "  hey,"  and,  being  a  prince  of 
energy  and  ability,  was  able  to  establish  the  hereditary 
sovereignty,  which  has  lasted  without  change  of  dynasty  to 
the  present  time. 

Frequent  wars  with  Algiers,  which  need  not  detain  us, 
form  the  chief  incidents  in  the  internal  history  of  Tunis 
under  the  beys.  Under  deys  and  beys  alike  Tunis  was  es- 
sentially a  pirate  state.  Occasional  acta  of  chastisement,  of 
which  the  bombardment  of  Porto  Farina  by  Blake  in  1655 
was  the  most  notable,  and  repeated  treaties,  extorted  by 

1  In  the  13th  and  14th  centuries  the  Hafsites  also  paid  tribute  to 
Sicily  for  the  freedom  of  the  sea  and  the  right  to  Import  Sicilian 
corn,— a  clear  proof  of  the  decline  of  Tunisian  agriculture. 


European  powers,  checked  from  time  to  time,  but  never  put 
an  end  to,  thehahitnal  piracies,  on  which  indeed  the  public 
revenue  of  Tunis  was  mainly  dependent.  The  powers  were 
generally  leas  concerned  for  the  captives  than  for  the  ac- 
quisition of  trading  privileges,  and  the  beys  took  advantage 
of  the  commercial  rivalry  of  England  and  France  to  play 
off  the  one  power  against  the  other.  The  release  of  all 
Christian  slaves  was  not  effected  till  after  the  bombardment 
of  Algiers;  and  the  definite  abandonment  of  piracy  may  be 
dated  from  the  presentation  to  the  bey  in  1819  of  a  collective 
note  of  the  powers  assembled  at  Aix-la-Chapelle.  The 
Government  had  not  elasticity  enough  to  adapt  itself  to  so 
profound  a  change  in  its  ancient  traditions ;  the  finances 
became  more  and  more  hopelessly  embarrassed,  in  spite  of 
ruinous  taxation  ;  and  attempts  at  European  innovations  iu 
the  court  and  army  made  matters  only  worse,  so  long  as  no 
attempt  was  made  to  improve  the  internal  condition  of  the 
country.  Iu  the  third  quarter  of  the  19th  century  not 
more  than  a  tenth  part  of  the  fertile  land  was  under  culti- 
vation, and  the  yearly  charge  on  the  public  debt  i 
the  whole  annual  revenue.  In  these  circumstan 
the  rivalry  of  the  European  powers  that  had  interests  in 
Tunis  protracted  from  year  to  year  the  inevitable  revolu- 
tion. The  French  had  long  regarded  the  dominion  of  the 
bev  as  their  natural  inheritance,  and  in  1881,  having  got  a 
grievance  against  the  bey  in  a  commercial  transaction  of 
the  French  African  Society,  with  the  execution  of  which 
he  bad  interfered  (the  affair  of  the  Enfida  estate),  a  French 
force  crossed  the  Algerian  frontier  under  pretext  of  chas- 
tising the  independent  Kroumir  or  Khomair  tribes  in  the 
northeast  of  the  regency,  and,  quickly  dropping  the  mask, 
advanced  on  the  capital  and  compelled  the  bey  to  accept 
the  French  protectorate.  The  actual  conquest  of  the  coun- 
try was  not  effected  without  a  serious  struggle  with  Moslem 
fanaticism ;  bat  all  Tunis  was  brought  completely  under 
French  jurisdiction  and  administration,  supported  by  mili- 
tary posts  at  every  important  point.  The  power  of  (he  bey 
is  noil  and  his  dignity  merely  nominal, — a  fact  acknowl- 
edged by  Great  Britain  by  the  surrender  in  1883  of  Her 
Majesty's  consular  jurisdiction  in  the  regency. 


Literature.— Of  A  ruble  sources  accessible  in  translations,  the  geo- 
graphical works  of  Ya'kubl  (DaeHptio  of  Mnoribi,  by  De  Goeje, 
Lcydcn,  ISflO),  AlBakri  (Deter  de  rAJrique  tejAcntr.,  by  t>e  Slane, 
Paris.  ISM) :  Arabic  text,  ibid.  1857),  and  Edrisl  [Deter,  de  CAfriuue, 
etc.,  by  Dozy  and  De  Goeje.  Leyden,  1866)  belong  to  the  loth.  11th, 
and  12th  centuries  respectively ;  the  history  of  lbn  Khalddn 
(/fist  de,  Rert,eret.  by  Do  Slane,  *  vols.,  Algiers.  1862-56)  Includes  the 
earlier  Hafslte*.  that  of  AlKalrawsul  {llut.de  rA/hnue,  by  Pcllls- 
slersnd  KeimiNat,  Paris,  DMA, in  Erpl.  SeinU.  de  FAIoerie,yo\.  vll. ; 
Arabic  text.  Tunis,  12«G  a  h.)  deals  especially  with  Tunis,  and  goes 
down  to  1681.  The  geography  ofTunls  Is  treated  by  E.  Pellissler 
(Explor.  Scieni.  de  C  Alghie,  vol.  xvl..  Paris,  1858),  C.  Ttssot  (Giog. 
Gmparee  de  la  Province  Romaint  d"A/ri</tie,  vol.  1.,  Paris,  18*0,  and 
Plesxc  (Hintrairt  dr  tAlnerie.  etc..  new  cd.,  Paris,  1887),  and  In 
Murray's  Handbook,  by  Sir  K.  Playfslr  (1887),  who  has  also  pub- 
lished 7VmW«  in  the  /W»vp#  of  Bruce  in  Alg,  and  Ivnu  (London. 
1887).  A  French  survey  Is  In  progress,  and  some  o'  the  msps  sre 
published.  For  the  modern  history,  see  Mnusscau,  Annate*  IV- 
nuienne»{  Algiers,  1864), and  Broadley,  Tuni»  Putt  and  Prercnt (Edin- 
burgh, 1882) ;  for  the  archeology.  Davis,  Carthage  and  her  Remain* 
(I>nudon.  I860),  Ouerin.  Voyage  Arrhtoiogiaue  (1862),  and  D'Heruv 
son,  Minion  Arrheot.  rn  Tun  in  e  (Paris,  1881).  The  excellent  de- 
scription of  Africa  by  Leo  Afrlcanuft  is  In  Kamuslo  snd  Purcbas, 
8haw's  TniMs  (1738)  may  still  be  consulted.  Of  other  books  of 
travels  Maltxan's  ReUe  (Leipsic,  1870)  deserves  mention. 

TUNIS,  capital  of  the  regency  of  the  same  name,  in 
36°  5fy  N.  lat.  and  10°  \?  E.  long.,  is  situated  on  an 
isthmus  between  two  salt  lakes,  a  marshy  sebkha  to 
the  southwest  and  the  shallow  Bobeira  to  the  north- 
east. The  latter  is  twelve  miles  in  circumference,  and 
on  the  side  opposite  Tunis  is  connected  with  the  Bay 
ofTunisatthe  port  of  Goletta  (Halk  al-Wad)  by  a 
short  canal.  The  old  town,  of  which  the  walls  have  in 
great  part  disappeared,  lies  between  two  suburbs,  the 
Kindt  al-Soweika  on  the  north  and  the  Ribdt  Bab 
al-Jezfra  on  the  south.  These  suburbs  were  sur- 
rounded by  a  wall  in  the  beginning  of  the  19th  cen- 
tury. Between  the  old  town  and  the  Marine  Gate  on 
the  Bobeira  a  European  quarter,  containing  the  palace 
"rticoffi 


of  the  resident,  public  offices,  the  provisional  cathedral, 
and  huge  blocks  of  new  houses  in  the  French  style, 
has  sprung  up.  At  the  extreme  west  of  the  old  town 
is  the  citadel,  now  used  as  barracks,  whose  lofty  circuit 
includes  the  mosque  built  by  Abii  Zakarfyd  the  Haf- 
site in  1232.  To  the  same  century  belongs  the  great 
mosque  of  the  Olive  Tree  (Jami'  al-Zeitdna)  in  the 
centre  of  the  town,  with  its  many  domes  and  spacious 
cloister,  which  possesses  a  library  and  serves  as  a  col- 
lege for  some  450  students  of  Moslem  learning.  To 
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the  north  near  the  walls  of  the  old  town  rises  the 
dome  of  the  mosque  named  after  Sidi  Mahrez,  a  re- 
nowned saint  of  the  5th  oentury  of  the  Flight,  whose 
tomb  gives  it  a  right  of  Banetuary  for  debtors.  There 
are  many  other  mosques  and  chapels,  but  all  are  closed 
against  Christians.  Hie  palace  of  the  bey,  between 
the  citadel  and  the  mosque  of  the  Olive  Tree,  is  partly 
•in  bad  French  taste,  but  contains  some  rooms  of  the 
18th  oentury  with  admirable  Moorish  decoration  in 
the  delicate  stucco  arabesque  work  for  which  TuniB 
was  formerly  famous.  The  chief  attraction  of  the 
old  town  lies  in  it>  bazaars,  which  retain  their  Oriental 
character  unimpaired.  W  ater  is  supplied  to  numerous 
fountains  by  an  ancient  aqueduct  from  Jebel  Zaghwan, 
repaired  at  a  cost  of  half  a  million  sterling  by  the  late 
Bey  Mohammed  al-Sudik.  The  principal  educational 
establishments  besides  that  of  the  great  mosque  are 
the  Sadikfya  college,  founded  in  1875  for  gratuitous 
instruction  in  Arabic  and  European  subjects,  the  col- 
lege of  St.  Charles,  conducted  by  priests  and  open  to 
Christians  and  Moslems  alike,  and  the  normal  school, 
founded  in  1884  by  the  bey  to  train  teachers  in  the 
French  language  and  European  ideas.  The  popula- 
tion of  Tunis  is  about  125,000,  of  whom  one-fifth  are 
Jews  and  onc-fiftb  Europeans,  chiefly  Maltese  and 


The  environs  of  Tunis  are  admirable  from  the  beautiful 
views  they  present;  the  finest  prospects  are  from  the  hill 
on  the  southeast,  which  is  crowned  by  a  French  fort,  and 
from  the  Belvederon  the  north  of  the  town  (Jebel  al-Tuba), 
on  which  stands  a  very  ancient  fortress.  Half-an-hour's 
drive  west  of  the  town  is  the  decaying  palace  called  the 
Bardo,  a  little  town  in  itself,  remarkable  for  the  "  lion 
court"  and  some  apartments  in  the  Moorish  style.  The 
port  of  OoletU,  with  4000  inhabitant*,  is  connected  with 
Tunis  by  a  railway  10  miles  long.  The  older  or  southern 
part  of  the  town  next  the  canal  has  a  fortress,  now  used  as 
barracks,  built  by  the  Turks  on  the  site  of  the  Spanish  for- 
tress destroyed  in  1574.  The  ruins  of  Oartbage  lie  a  few 
miles  north  of  Goletta.  The  chief  manufactures  of  Tunis 
are  still  textiles,  as  in  the  time  of  Leo  Africanus.  The 
manufacture  of  silk  dates  from  the  settlement  of  Moorish 
refugees  from  Spain  about  1600.  There  are  also  tanneries, 
a  tobacco  factory,  and  some  minor  industries.  The  annual 
exports  of  grain,  oil,  stuffs,  hides,  and  esseuees  are  valued 
at  £720,000  [$3,499,200],  and  the  imports,  chiefly  of  cotton 
goods,  at  £51)0,000  [$2,721,000].  There  are  two  French 
steamers  weekly  between  Muracilles  and  (Joletta,  and  the 
coast  towns  are  served  and  connected  with  Malta  both  by 
French  and  Italian  packets. 

//tjtory. — Tunis  was  a  Carthaginian  city  and  is  repeatedly 
mentioned  in  the  history  of  the  Punic  wars.  Strabo  speaks 
of  its  hot  baths  and  quarries.  Under  the  Arabs  it  rose  to 
importance,  became  the  unual  port  for  those  going  from 
Kairwan  to  Spain,  and  was  one  of  the  residences  of  the 
Aghlabites.  In  the  10th  century  it  suffered  severely,  and 
was  repeatedly  pillaged  in  the  wars  of  the  Fiitimites  with 
Abu  Yazid  and  the  Zetiita  Berbers.  For  its  later  fortunes 
see  above  in  the  history  of  the  country,  of  which  since  the 
accession  of  the  Hafsitosit  has  been  the  capital. 

TUNNELLING.  The  process  of  making  a  more 
or  less  horizontal  underground  passage,  or  tunnel, 
without  removing  the  top  soil  is  known  as  tunnelling. 
In  former  times  any  long  tube-like  passage,  however 
constructed,  was  called  a  tunnel.  At  the  present  day 
the  word  is  sometimes  popularly  applied  to  an  under- 
ground passage  constructed  by  trenching  down  from 
the  surface  to  build  the  arching  and  then  refilling  with 
the  top  soil ;  but  a  passage  so  constructed,  although 
indistinguishable  from  a  tunnel  when  completed,  is 
more  correctly  termed  a  "covered  way,"  and  the  opera- 
tions "cutting  and  covering,"  instead  of  tunnelling. 
Making  a  small  tunnel,  afterwards  to  be  converted 
into  a  larger  one,  is  called  "driving  a  heading,"  and 
in  mining  operations  small  tunnels  are  termed  "gal- 
leries," "driftways,"  and  "adits."  If  the  under- 
ground passage  is  vertical  it  is  a  shaft ;  if  the  shaft  is 
commenced  at  the  surface  the  operations  are  known 
as  "sinking,"  and  it  is  called  a  "rising"  if  worked 
upwards  from  a  previously  constructed  heading  or 
gallery. 


Tunnelling  has  been  effected  by  natural  forces  to  a  fir 
greater  extent  than  by  man.  In  limestone  districts  innu- 
merable swallow-holes,  or  shafts,  have  been  sunk  by  the 
rain  water  following  joints  and  dissolving  the  rock,  and 
from  the  bottom  of  these  shafts  tunnels  have  been  exca- 
vated to  the  sides  of  hills  in  a  manner  strictly  analogous 
to  the  ordinary  method  of  executing  a  tunnel  by 
sinking  shafts  at  intervals  and  driving  Headings  there- 
from.   Many  rivers  find  thus  a  course  underground. 
In  Asia  Minor  one  of  the  rivers  on  the  route  of  the 
Meraina  Railway  extension  pierces  a  hill  by  means  of 
a  natural  tunnel,  whilst  a  little  south  at  fink  mil 
another  river  flows  through  a  tunnel,  20  feet  wide  and 
23  feet  high,  cut  1600  years  ago  through  rock  so  hud 
that  the  chisel  marks  are  still  discernible.   The  Mam- 
moth cave  of  Kentucky  and  the  Peak  caves  of  Derby- 
shire are  examples  of  natural  tunnelling.  Mineral 
springs  bring  up  vast  quantities  of  matter  in  solution. 
It  has  been  estimated!  that  the  Old  Well  Spring  at 
Hath  has  discharged  since  the  commencement  of  the 
19th  century  solids  equivalent  to  the  excavation  of  a 
6  fect  by  3  feet  heading  7  miles  long  ;  and  yet  the 
water  is  perfectly  clear  and  the  daily  flow  is  only  the 
150th  part  of  that  pumped  out  of  the  great  railway 
tunnel  under  the  Severn.    Tunnelling  is  also  carried 
on  to  an  enormous  extent  by  the  action  of  the  sea. 
Where  the  Atlantic  rollers  break  on  the  west  coast  of 
Ireland,  on  the  seaboard  of  the  western  Highlands  of 
Scotland,  and  elsewhere,  numberless  caves  and  tunnels 
have  been  formed  in  the  cliffs,  beside  which  artificial 
tunnelling  operations  appear  insignificant.   The  most 
gigantic  subaqueous  demolition  hitherto  carried  out  by 
man  was  the  blowing  up  in  1885  of  Flood  Hock,  a  mis* 
about  9  acres  in  extent,  near  Long  Island  Sound,  Ne» 
York.    To  effect  this  gigantic  work  by  a  single  instan- 
taneous blast  a  shaft  was  sunk  64  feet  below  sea  leTel, 
from  the  bottom  of  which  four  miles  of  tunnels  or 
galleries  were  driven  so  as  to  completely  honeycomb 
the  rock.    The  roof  rock  ranged  from  10  feet  to  24 
feet  in  thickness,  and  was  supported  by  467  pillars  15 
feet  square  ;  13,286  holes,  averaging  9  feet  in  length 
and  3  inches  in  diameter,  were  drilled  in  the  pillars  and 
roof.   About  80,000  cubic  yards  of  rock  were  excavated 
in  the  galleries  and  275,000  remained  to  be  blasted 
away.    The  holes  were  charged  with  110  tons  of 
"rackarock,"  a  more  powerful  explosive  than  gun- 
powder, which  was  fired  bv  electricity,  when  the  sea 
was  lifted  100  feet  over  the  whole  area  of  the  rock. 
Where  natural  forces  effect  analogous  results,  the  boles 
are  bored  and  the  headings  driven  by  the  chemical  and 
mechanical  action  of  the  rain  and  sea,  and  the  explo- 
sive force  is  obtained  by  the  expansive  action  of  air 
locked  up  in  the  fissures  of  the  rt»ck  and  conip 
to  many  tons  per  square  foot  by  impact  from  the  i 
Artificial  breakwaters  have  often  been  thus  tun 
into  by  the  sea,  the  compressed  air  blowing  out  the 
blocks  and  the  waves  carrying  away  the  debris. 

With  so  many  examples  of  natural  caves  and  tunnels 
in  existence  it  is  not  to  be  wondered  at  that  tunnelling 
was  one  of  the  earliest  works  undertaken  by  man.  first 
for  dwellings  and  tombs,  then  for  quarrying  and  min- 
ing, and  finally  for  water  supply,  drainage,  and  other 
requirements  of  civilization.  A  Theban  king  on  ascend- 
ing the  throne  began  at  once  to  drive  the  tunnel  which 
was  to  form  his  final  resting  place,  and  persevered  with 
|  the  work  until  deatb.  The  tomb  of  Menptah  at 
Thebes  was  driven  at  a  slope  for  a  distance  of  350  feet 
into  the  hill,  when  a  shaft  was  sunk  and  the  tunnel 

I> rejected  a  further  length  of  about  300  feet,  and  en- 
arged  into  a  chamber  for  the  sarcophagus.  Tun- 
nelling on  a  large  scale  was  also  carried  on  at  the  rock 
temples  of  Nubia  and  of  India,  and  the  architectural 
features  of  the  entrances  to  some  of  these  temples 
might  be  studied  with  advantage  by  the  designers  of 
I  modern  tunnel  fronts.  Petrie  has  traced  the  method  of 
underground  quarrying  followed  by  the  Egyptians  op- 
posite the  Pyramids.  Parallel  galleries  about  20  feet 
square  were  diivcn  into  the  rock  and 
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eat,  so  that  *  hall  300  to  400  feet  wide  was  formed, 
with  a  roof  supported  by  rows  of  pillars  20  feet  square 
and  20  feet  apart  Blocks  of  atone  were  removed  by  the 
workmen  catting  grooves  all  round  them,  and,  where 
the  stone  was  not  required  for  use,  but  merely  had  to 
be  removed  to  form  a  gallery,  the  grooves  were  wide 
enough  for  a  man  to  stand  up  in.  Where  granite, 
diorite,  and  other  hard  stone  had  to  be  cut,  the  work 
was  done  by  tube  drills  and  by  saws  supplied  with 
corundum,  or  other  hard  gritty  material,  and  water, — 
the  drills  leaving  a  core  of  rock  exactly  like  that  of  the 
modern  diamond  drill.  As  instances  of  ancient  tunnels 
through  soft  ground  and  requiring  masonry  arching, 
reference  may  oe  made  to  the  vaulted  drain  under  the 
southeast  palace  of  Nimrtid  and  to  the  brick  arched 
tunnel,  12  feet  high  and  IS  feet  wide,  under  the 
Euphrates.  In  Algeria,  Switzerland,  and  wherever  the 
Romans  went,  remains  of  tunnels  for  roads,  drains, 
and  water-supply  are  found.  Pliny  refers  to  the  tunnel 
for  the  drainage  of  Lake  Fucino  as  the 
public  work  of  the  time.  It  was  by  far  the 
tunnel  in  the  world,  being  more  than  3}  miles 
h,  and  was  driven  under  Monte  Salviano, 
necessitated  shafts  no  less  than  400  feet  in 
Forty  shaft-  and  a  number  of  "cuniculi" 
galleries  were  sunk,  and  the  excavated 
material  was  drawn  up  in  copperpails,  of  about  ten 
gallons  capacity,  by  windlasses.    The  tunnel  was  de- 


1D 
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I  to  be  10  feet  high  by  6  feet  wide,  but  its  actual 
cross  section  varied.  It  is  stated  that  30,000  laborers 
were  occupied  eleven  years  in  its  construction.  With 
modern  appliances  such  a  tunnel  could  be  driven  from 
the  two  ends  without  intermediate  shafts  in  eleven 
months. 

No  practical  advance  was  made  on  the  tunnelling 
methods  of  the  Romans  until  gunpowder  came  into 
use.  Old  engravings  of  mining  operations  early  in  the 
17  th  century  show  that  excavation  was  still  accom- 
plished by  pickaxes  or  hammer  and  chisel,  and  that 
wood  fires  were  lighted  at  the  ends  of  the  headings  to 
split  and  soften  the  rock  in  advance  (see  Fig. 


work  ;  probably  upwards  of  4000 
been  executed. 

SubaqneuuM  TuntuQing. —  In  1825  Brunei  commenced  and  in 
1843  completed  the  Thames  tunnel,  which  was  driren  at 
point*  through  liquid  mud  by  the  aid  of  a  "ahield"  at  a 
coat  of  about  £1300  per  lineal  yard.  It  is  now  used  by  the 
East  London  Railway.  In  1872  Chesborough'began  tunnel- 
ling under  the  Detroit  river,  between  Canada  and  Michigan. 
U.  8.,  but  the  work  was  abandoned  owing  to  continued 
irruptions  of  water  after  some  600  yards  of  headings  had 
been  driven. 

The  most  important  subaqueous  work  yet  accomplished 
— the  Severn  tunnel,  41  miles  iu  length — was  commenced  in 
1873  and  finished  in  1886,  Messrs.  Hawkshaw,  Son,  Hayter, 
and  Richardson  being  the  engineers  and  Mr.  T.  A.  Walker 
the  contractor.  The  bed  of  the  Severn  is  formed  principally 
of  marls,  sandstones,  and  conglomerates  in  nenrly  horizon- 
tal strata,  overlying  highly  inclined  coal  measures,  shales, 
and  sandstones,  which  are  also  exposed  in  the  bed  of  the 
river.   The  tunnel  is  made  almoat  wholly  in  the  Trias  and 
Coal  measure  formations,  hut  for  a  short  distance  at  its 
eastern  end  it  passes  through  gravel.    The  lowest  part  of 
the  line  is  below  the  "Shoota,"  where  the  depth  is  60  feet  at 
low  water  and  100  feet  at  high  water,  and  the  thickness  of 
Pennant  sandstone  over  the  brickwork  of  the  tnnnel  is  45 
feet    Under  the  Salmon  Pool,  a  depression  in  the  bed  of 
the  river  on  the  English  aide,  there  ia  a  cover  of  only  30  feet 
of  Trias  marl.   Much  water  was  met  with  throughout.  In 
1879  the  works  were  flooded  for  some  months  by  a  large 
land  spring  on  the  Welsh  side  of  the  river.    The  water 
which  supplied  the  spring  came  from  fissure*  in  the  carbon- 
iferous limestone,  which  was  met  with  only  at  thia  place, 
and  it  is  now  conveyed  by  a  aide  heading  parallel  to  the 
tunnel  to  a  shaft  29  feet  in  diameter,  in  which  are  fixed 
pump*  of  adequate  power.   On  another  occasion  the  works 
were  flooded  by  water  which  burst  through  a  bole  in  the 
riverbed  at  the  Salmon  Pool.   This  hole,  which  was  in  the 
Trias  marl  and  had  an  area  of  16  feet  by  10  feet,  was  subse- 
quently filled  with  clay  and  the  works  were  completed  be- 
neath it.   The  tunnel  is  for  a  double  line  of  railway  and  ia 
lined  throughout  with  vitrified  bricks  set  in  Portland 
cement  mortar.    A  heading  was  first  driven  entirely  across 
the  river  to  test  tho  ground  and  subsequently  another 
heading  at  a  lower  level.    "  Breakups  "  were  made  at  in- 
tervals of  two  to  five  chaina  and  the  arching  was  carried 
on  at  each  of  these  points.    All  part*  of  the  excavation 
1).  I  were  timbered,  and  the  greatest  amount  excavated  in  any 
one  week  was  6000  cubic  yards.   Owing  to  the  inrush 
of  water  it  was  frequently  necessary  to  completely 
roof  the  timbering  with  felt  or  corrugated  iron  before 
the  bricklayers  could  commence  the  arching.  The 
total  amount  of  water  raised  at  all  the  pumping  stations 
is  about  27,000,000  gallons  in  twenty-four  hours;  but 
the  total  pumping  power  provided  ia  equal  to  66,000,000 
gallons  in  twenty-four  hours.  The  ventilation  ia  effected 
by  a  fan  of  the  Guibal  pattern,  40  feet  in  diameter  and 
12  feet  wide,  making  forty-three  revolutions  and  draw- 
ing 447.000  cubic  feet  of  air  per  minute  from  the  tunnel 
through  an  18-feet  shaft  at  Sudbrooke  (Monmouth). 

Another  example  of  subaqueous  tunnelling, 
only  in  importance  to  the  foregoing,  is  the  ' 
tunnel,  the  length  of  which  between  the 
shafts  on  each  side  of  the  river  is  1  mile.  From  i 
shaft  a  drainage  heading  was  driven  through  the  red 
sandstone  with  a  rising  gradient  towards  the  centre  of 
tho  river.  This  heading  was  partly  bored  out  by  a 
Beaumont  machine  to  a  diameter  of  7  feet  4  inches, 
and  at  a  rate  attaining  occasionally  65  lineal  yards  per 
week.  All  of  the  tunnel  excavation,  amounting  to 
320,000  cubic  yards,  was  got  out  by  hand  labor,  since 
heavy  blasting  would  have  Bhaken  the  rock.  The  mini- 
mum cover  between  the  top  of  the  arch  aud  the  bed  of 
the  river  is  30  feet.  Pumping  machinery  is  provided 
for  27,000,000  gallons  per  day,  which  is  more  than 
double  the  usual  quantity  of  water;  and  ample  venti- 
lation is  secured  by  two  30-feet  diameter  and  two  40- 
feet  diameter  Guibal  fans.  Measrs.  Brunlee*  and  Fox 
were  the  engineers,  and  Messrs.  Waddell  the  con- 
tractors for  the  works,  which  were  opened  in  1886,  about 
6  yean  after  the  commencement  of  operations. 

Proposals  for  the  construction  of  a  tunnel  about  30 
mile*  in  length  to  connect  England  and  France  have 
been  brought  forward  periodically  from  the  commence- 
ment of  the  19th  century,  but  nothing  was  done  until 
1881,  when  preliminary  work*  of  some  importance  were 
commenced  by  Sir  Edward  Watkin  and  the  South- 
Eastern  Railway  Company.  At  the  proposed  point  of 
crossing  the  deepest  part  of  the  channel  is  210  feet 
Wl  *n(i<  as  the  beds  on  the  English  aide  and  those  on  the 

ail*  8.  081S-8S).  of  Baltimore,  served  on  Baltimore  and  Ohio  R.  R..  on  Boston  Water-works,  and  as  engineer  for  Chicago 
and  river  .ystem.   The  Detroit  River  tunnel  wa*  completed  in  1S90.-A*.  Ed.1 


Crude  methods  of  ventilation  by  shaking  cloths  in  the 
headings  and  by  placing  inclined  boards  at  the  top  of 
the  shafts  are  also  on  record.  In  1766  a  tunnel  9  feet 
wide,  12  feet  high,  and  2880  yards  long  was  commenced 
on  the  Grand  Trunk  Canal,  England,  and  completed 
eleven  years  later ;  and  this  was  followed  by  many 
others.  On  the  introduction  of  railways  tunnelling  bc- 
one  of  the  ordinary  incidents  of  a  contractor's 
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French  side,  %o  far  as  relates  to  the  gray  chalk  and  chalk 
marl,  am  each  225  feet  thick,  it  is  assumed  that  those 
strata  are  continuous  and  that  the  tunnel  would  be  driven 
through  a  water-tight  material.  Shaft*  have  been  sunk 
near  Folkestone,  and  experimental  headings  have  been 
driven  2000  yards  under  the  sea,  on  the  line  of  the  tunnel. 
The  heading,  7  feet  iu  diameter,  was  cut  by  a  Beaumout 
boring  machine,  having  two  arms  with  steel  teeth,  and 
driven  by  compressed  air ;  the  usual  rate  of  progress  was  15 
lineal  yards  per  day. 

A  partially  constructed  subaqueous  tunnel  now  lies 
drowned  under  the  Hudson  river  at  New  York.  An  attempt 
was  made  to  drive  a  double  tunnel  through  the  mud  and 
silt  forming  the  river  bed.  In  1880,  when  about  a  hundred 
yards  had  been  completed,  the  water  burst  in,  and  twenty 
men  were  drowned.  Work  was  subsequently  resumed  on 
the  following  plan  (see  Fig.  2).  A  pilot  tunnel,  consisting 
of  an  iron  tube  of  6  feet  0  inches  in  diameter,  was  advanced 
from  30  to  40  feet  ahead  of  the  main  tunnel,  to  form  a  firm 
support  for  the  iron  plates  of  the  latter  by  means  of  radial 
screws.  Compressed  air,  pumped  into  the  tunnel  at  a 
pressure  of  about  20  lb  per  square  iuch,  prevented  the 
weight  of  silt  and  water  from  crushing  the  plating  and 
flowing  into  the  tunnel.  The  excavated  silt  was  mixed 
with  water  and  ejected  by  compressed  air.    Between  the 


seen  from  the  following  particulars  of  the  three  tunneli 
through  the  Alps,  the  longest  yet  constructed : 


Tunnel. 

Length. 

Progress  per  day. 

Cost. 

Mont  Cents  

8c.  Uolthard .... 
Arlberg  

Miles. 

I 

Lineal  Yards. 

2.57 
tJOl 
0.07 

Per  Lineal  Yard. 
i.:--  i i ■  v  « 

108  [Bat  ffl] 

2.— Hudson  river  tunnel— method  of  work. 

shafts  the  length  of  the  proposed  tunnel  Is  1  mile,  and  about 
one-eighth  of  the  distance  had  beeu  accomplished  when  the 
works  were  stopped  for  financial  reasons.1 

Small  subaqueous  tunnels  have  been  driven  through  clay 
without  difficulty  under  Lake*  Michigan  and  Erie,  and 
elsewhere  in  America.  In  England  a  heading  was 
driven  nearly  across  the  Thames  in  1607,  and  eighty 
years  later  two  10  feet6  inch  iron-lined  tunnels  were 
constructed  under  the  river  close  to  the  foundation 
of  London  Bridge  bv  Mr.Cireathead,  with  the  aid  of 
a  simple  annular  shield  advanced  by  six  hydraulic 
presses.  Where  open  gravel  or  water  has  to  be  tun- 
nelled through  a  diaphragm  must  be  fitted  to  the 
shield.  Mallet  proposed  in  1838  to  carry  iu  this 
way  a  tubulur  tunnel  across  the  English  Channel. 
Various  plans  have  been  suggested  for  the  removal 
of  the  soil  in  advance  of  the  shield.  Mr.  Ureathead 
would  effect  it  by  the  circulation  of  a  closed  cur- 
rent of  water,  carrying  the  stuff  through  the  shield 
from  front  to  back;  and  an  American  plan  provides 
for  forcing  it  bodily  out  of  the  way  by  a  plough- 
shaped  shield,  aided  by  jets  of  water  at  a  very  high 
pressure. 

Tunnelling  through  Mountain*. — Where  a  great  thick- 
ness of  rock  overlies  a  tunnel,  it  is  necessary  to  do  the 
work  wholly  from  the  two  ends,  without  intermediate  shafts. 
The  problem  resolves  itself  into  devising  the  most  expedi- 
tious way  of  excavating  and  removing  the  rock,  and  there 
are  none  of  the  uncertainties  and  difficulties  which  make 
subaqueous  tunnelling  of  so  high  an  interest.  Experience 
has  led  to  great  advances  in  speed  and  economy,  as  will  be 

»  TWork  on  this  tunnel  was  resumed  In  June,  1887.— Am.  Ed.J 


In  1857  the  first  blast  was  fired  in  connection  with  the 
Mont  Cenis  works  ;  in  1861  machine  drilling  was  intro- 
duced ;  and  in  1871  the  tuunel  was  opened  for  traffic.  With 
the  exception  of  about  300  yards  the  tunnel  is  lined  through- 
out with  brick  or  stone.  Little  interest  now  attaches  to 
the  method  of  tunnelling  adopted  at  Mont  Cenis,  as  it  is  in 
several  respects  obsolete.  During  the  first  four  years  ef 
hand  labor  the  average  progress  was  not  more  than  9  inches 
per  day  on  each  side  of  the  Alps ;  but  with  com  pressed -sir 
rook -drills  the  rate  towards  the  end  was  five  times  greater. 

In  1872  the  St.  Ootthard  tunnel  was  commenced  and  in 
1881  the  first  locomotive  ran  through  it.  Mechanical  drills 
were  used  from  the  commencement.  Tunnelling  wis 
carried  on  by  driving  in  advance  a  top  heading  about  8 
feet  square,  then  enlarging  this  sideways,  and  finally 
sinking  the  excavation  to  invert  level  (see  Figs.  3  and 
4).  Air  for  working  the  rock-drills  was  compressed  to 
seven  atmospheres  by  turbines  of  about  2000  hone- 
power.  Six  to  eight  Ferroux  drills,  making  about  1$0 
blows  a  minute,  were  mounted  on  a  carriage  and  poshed 
up  to  the  point  of  attack.  From  thirteen  to  eighteen 
holes  were  drilled  by  the  machine  and  its  sixteen 
attendants  to  depths  of  from  2'  7"  to  4'  3"  in  three  to 
five  hours,  and  the  work  of  charging  with  dynamite, 
firing,  and  clearing  away  was  then  done  by  twenty-two 
men  in  three  to  four  hours.  The  charge  per  hole 
averaged  1}  tb,  and  after  firing  a  strong  current  of 
compressed  air  was  directed  over  the  face  of  the  excava- 
tion. Four  sets  of  holes  were  under  favorable  dim  in- 
stances drilled  in  twenty-four  hours,  which  rendered  a 
progress  of  13  feet  per  day  in  such  rock  as  gneiss  attain- 
able in  each  headiug. 

The  driving  of  the  Arlberg  tunnel  was  commenced  In 
1880  aud  the  work  was  completed  in  little  more  than 
three  years.  The  main  heading  was  driven  along  the 
bottom  of  the  tunnel  and  shafts  were  opened  up  25  to 
70  yards  apart,  from  which  smaller  headings  were  driven 
right  and  left.  The  tunnel  was  enlarged  to  its  full  sec- 
tion at  different  points  simultaneously  in  lengths  of  - 
yards,  the  excavation  of  each  occupying  about  20  days, 
and  the  masonry  14  days.  Ferroux  percussion  air 
drills  and  Brandt  rotary  hydraulic  drills  were  used, 
and  the  performance  of  the  latter  was  especially  satisfactory. 
After  each  blast  a  fine  spray  of  water  was  injected,  which  as- 
sisted the  ventilation  materially.  In  the  St.  (totthard  tunnel 
the  discharge  of  the  air  drills  was  relied  on  for  ventilation. 
In  the  Arlberg  tunnel  over  8000  cubic  feet  of  air  per  minute 
were  thrown  in  by  ventilators.  In  a  long  tunnel  the  quick 
transport  of  materials  is  of  equal  importance  with  rapid  drill- 


Pigs.  3  and  A.— Method  of  excavation  In  St.  (jotthard  tunnel. 


ing  and  blasting.  In  the  Arlberg,  to  keep  pace  with  the 
miners,  900  tons  of  excavated  material  had  to  be  removed,  and 
350  tons  of  masonry  to  be  introduced,  daily  at  each  end  of  the 
tunnel,  which  necessitated  the  transit  of  450  wagons.  This' 
traffic  was  carried  on  over  a  length  of  3)  miles  on  a  single 
track  of  27-Inch  gauge  with  two  sidings.  When  the  loco- 
motives ran  into  the  tunnel  the  fires  were  damped  down, 
and,  as  the  pressure  in  the  boiler  was  fifteen  atmosphere* 


Digitized  by  Google 


TUNNY. 


665 


the  rtored-up  heat  in  the  water  furnished  the  necessary  ]  first  between  the  head  trees  and  the  first  sill  was  formed 
power.  The  cost  per  lineal  yard  varied  according  to  the  with  a  rake  of  1  in  4},  the  second  and  third  with  a  rake  of 
thickness  of  masonry  lining  and  the  distance  from  the  1  in  «>.  and  the  fourth  was  vertical,  the  whole  face  being 
mouth  of  the  tunnel.  For  the  first  1000  yards  from  the  ;  close  boarded  (see  Figs.  5  and  6).  The  arch  and  side  walls 
entrance  the  prices  per  lineal  yard  were  £11,  8s.  [$55.40]  I  were  eight  rings  and  the  invert  six  rings  thick.   A  12-feet 


for  tbe  lower  heading ;  £7.  12s.  [136.94]  fur  the  upper  one ; 
X30, 10s.  [$148.23]  for  the  nnlined  tannel ;  £45  [$218.70]  for 
the  tunnel  with  a  thin  lining  of  masonry ;  and  £124,  5s. 
$603  85]  with  a  lining  3  feet  thick  at  tbe  arch,  4  feet  at  the 
tides,  and  2  feet  8  inches  at  the  invert. 

Ixmg  Tunnel*. — Tbe  new  Croton  aqueduct  tunnel  from 
Croton  dam  to  the  reservoir  in  New  York  is  worthy  of  note 


Figs.  5  and  6.— Great  Northern  Railway  tunnel.  Method  of  tunnelling 
under  the  Metropolitan  cattle  market,  London. 

both  for  its  great  length  and  the  rapid  progress  made  with 
it.  The  distance  is  33t  miles  and  practically  the  whole. is 
tunnelled  through  rock.  Shafts  were  sunk  about  li  miles, 
tpsrt  and  headings  driven  each  way.  Ingenwl)  drills  were 
chiefly  used,  and  the  rate  of  advance  with  the  headings  was 
in  I486  U  miles  per  month.  The  old  Croton  aqueduct  was 
7  feet  8  inches  wide  by  8  feet  5  inches  high  ;  the  new  one 
i*  13  feet  7  inches  in  width  and  height. 

Tunnelling  in  Towns.—  Where  tunnels  have  to  be  carried 
through  soft  soil  and  in  proximity  to  valuable  buildings 
•pedal  precautions  have  to  be  taken  to  avoid  settlement. 
The  important  Metropolitan  tunnels  constructed  by  Sir 
John  Fowler  have  already  been  described  under  Railway 
(vol.  zx.  pp.  241-42).  Another  successful  example  of  such 
work  is  the  tunnel  driveu  in  1886  by  Mr.  Johnson,  the 


length  was  completed  in  12  to  14  days,  and  the  subsidence 
in  the  ground  was  about  3}  inches.  Under  buildings  and 
roads  the  tunnel  was  executed  in  6-feet  lengths.  The  crown 
bars,  15  inches  in  diameter,  alternating  six  and  seven  in 
number,  were  built  in  with  solid  brickwork  in  cement  and 
hard  wood  wedging.  The  skeleton  centres  for  the  arching 
were  supported  by  props  notched  into  the  ribs  and  pro- 
vided  with  wedges  for  tightening  up.  A  6-feet  length 
was  built  in  6  days,  and  the  surface  subsidence,  con- 
sequent  upon  the  impossibility  of  exactly  fitting  the 
poling  boards  to  the  clay,  was  only  from  1  inch  to  1| 
inches.  Several  heavy  buildingB  were  tunnelled  under 
without  any  structural  damage  arising. 

Where  open  ballastand  running  sand  heavily  charged 
with  water  are  met  with  a  tunnel  cannot  be  driven  on 
the  ordinary  system  without  seriously  endangering 
adjoining  buildings.  To  meet  such  cases,  and  also  to 
provide  a  safe  means  of  tunnelling  under  dock  basins, 
canals,  and  rivers,  the  pneumatic  shield  (see  Fig.  7) 
was  designed  by  Mr.  Benjamin  linker.  The  shield  is 
supported  against  external  pressure  by  vertical  girders 
about  6  feet  apart.  Horizontal  shelves  of  steel  plate* 
with  cutting  edges  are  spaced  about  4  feet  apart,  and 
tbe  face  of  the  shield  is  closed  by  vertical  plates  and 
slides;  the  arrangement  is  such  that  any  slide  can  be 
opened  to  admit  of  the  ballast  or  sand  being  exca- 
vated, whilst  the  compressed  air  filling  the  tunnel 
prevents  the  influx  of  water  during  the  process, 
where  hard  water-tight  clay  is  encountered,  sections 
of  the  shield  plates  are  unbolted  to  admit  miners. 
When  sufficient  material  has  been  excavated  the  shield 
is  advanced  by  hydraulic  pressure  and  tbe  brick  arch- 
ing built. 

See  Aqueduct  and  Railway  ;  also  II  8.  Drinker's  Tunnelling, 
New  York,  1878,  (a  most  important  work) ;  and  I'roe.  Inst.  Ctr. 
Eng.,  art  "  Tunnels."  (b.  B.) 

TUNNY  ( Thytmut  thynnus),  one  of  the  largest 
fishes  of  the  family  of  Mackerels,  belongs  to  the  genus 
of  which  the  Bonito  ( Th.  pelamyn)  and  the  Albaoores 
( Th.  albacora,  Th.  alalonga,  etc. )  are  equally  well- 
known  members.  From  the  latter  the  tunny  is  distin- 
guished by  its  much  shorter  pectoral  fins,  which  reach 
backwards  only  to,  or  nearly  to,  the  end  of  the  first  dor- 
sal fin.  It  possesses  nine  short  finlets  behind  the  dor- 
sal and  eight  behind  the  anal  fin.  Its  color  is  dark  bluish 
above,  and  grayish,  tinged  and  spotted  with  silvery,  be- 
low. The  tunny  is  a  pelagic  fish,  but  periodically  ap- 
proaches the  shore,  wandenngin  large  shoals,  at  least  in 
the  Mediterranean,  within  well-ascertained  areas  along 
the  coast.  The  causes  by  which  its  wanderings  are  regu- 
lated in  the  Atlantic  Ocean  are  much  less  understood ;  it 
not  unfrequentlv  appears  in  Bmall  companies  or  singly 
in  the  English  Channel  and  in  the  German  Ocean,  prob- 
ably in  pursuit  of  the  shoals  of  pilchards  and  herrings 
on  which  it  feeds.  The  regularity  of  its  appearance 
on  certain  parts  of  the  coasts  of  the  Mediterranean 


Flo.  7.— Mr.  B.  Baker's  pneumatic  shield. 

Oreat  Northern  Company's  engineer,  under  the  Metropoli- 
tan cattle  market.  Where  clear  of  buildings  the  tunnel 
was  executed  in  12-feet  lengths  measured  from  the  finished 
brickwork,  the  excavation  extending  another  5  feet.  The 
face  of  tbe  excavation  was  carried  out  in  four  sections,  the 


Tunny  ( Thynnut  thynnus). 

has  led  to  the  establishment  of  a  systematic  fishery, 
which  has  been  carried  on  from  the  time  of  the  Phoeni- 
cians to  the  present  day.  Immense  numbers  of  tun- 
nies were  caught  on  the  Spanish  coast  and  in  the  Sea 
of  Marmora,  where,  however,  this  industry  has  much 
declined.  The  Sardinian  tunnies  were  considered  to 
be  of  superior  excellence.  The  greatest  number  is  now 
caught  on  the  north  coast  of  Sicily,  the  fisheries  of  this 
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fisheries  of  ancient  and  modern  times,  see 
Hit.  Nat.  de*  Poi*ton$  (voL  Viii. 


island  supplying  most  of  the  preserved  tunny  which 
is  exported  to  other  parts  of  the  world.  In  ancient 
times  the  fish  were  preserved  in  salt,  and  that  coming 
from  Sardinia,  which  was  especially  esteemed  by  the 
Romans,  was  known  as  SaLsamentum  tardicum.  At 
present  preference  is  given  to  tunny  preserved  in  oil. 
Many  01  the  fishes,  especially  the  smaller  ones,  are 
consumed  fresh.  The  tunny  occurs  also  in  the  South 
Pacific;  but  several  other  species  seem  to  take  its 
place  in  the  Indo-Pacific  Ocean.  It  is  one  of  the 
largest  fishes,  attaining  to  a  length  often  feet  and  to  a 
weight  of  more  than  a  thousand  pounds.1 

On  the  tunn 
Cuvier  and  Vt 
pp.  71-92). 

TUNSTALL.  a  market  town  of  Staffordshire,  Eng- 
land, is  situated  on  a  branch  line  of  the  London  and 
North-Wc8tern  Railway  and  on  the  Trent  and  Mersey 
Canal,  4  miles  northwest  of  Stoke  and  168  northwest 
of  London.  Among  the  public  buildings  are  the 
market  (1858),  town  nail  (1884).  old  court-house  (now 
used  as  a  free  library  and  reading  room),  and  board 
schools  (1880).  The  chief  manufactures  are  those 
peculiar  to  the  Potteries  district ;  there  are  also  large 
iron -works  (coal  and  iron  being  obtained  in  the  neigh- 
borhood), and  brick  and  tile  works.  The  town  iB 
chiefly  the  growth  of  the  19th  century,  and  in  1811 
numbered  only  1677  inhabitants.  In  1885  it  was  in- 
cluded for  parliamentary  purposes  in  the  borough  of 
Newcastle- under  Lyme  It  is  governed  by  a  local 
board  of  twenty-four  members.  The  population  of 
the  urban  sanitary  district  (area  690  acres)  was  13,540 
in  1871,  and  14.244  in  1881. 

TURANIAN.  This  word  means  etymologically  no 
more  than  "  not  Iranian,"  and  in  this  Bense  the  word 
Turun  was  used  by  Sasanian  monarchs  to  cover  those 
parte  of  their  realm  that  did  not  belong  to  Iran.  The 
application  of  the  word  to  denote  the  Ural-Altaio 
family  of  languages  is  extremely  unfortunate  and 
seems  to  be  falling  out  of  use.  See  Philology,  vol. 
xviii.  pp.  792-93. 

TURBINE.  See  Hydromechanics,  vol.  xii.  p. 
555. 

TURBOT,1  the  largest  and  best  known  of  a  genus 
of  flat  fishes,  Rhombiu.  which  bears  the  appropriate 
systematic  name  of  Rh.  maximu*.  The  turbot  has 
great  width  of  body,  and  is  scaleless,  but  is  covered 
with  conical  bony  tubercles.  The  eyes  are  on  the  left 
side  of  the  body,  the  lower  being  slightly  in  advance 
of  the  upper ;  the  mouth  is  large  and  armed  with  teeth 
of  uniformly  minute  site.  The  turbot  is  found  all 
round  the  coast  of  Europe  (except  in  the  extreme 
north),  preferring  a  flat  sandy  bottom  with  from  10  to 
50  fathoms  of  water.  The  broad  banks  off  the  Dutch 
coast  are  a  favorite  resort.  It  is  a  voracious  fish,  and 
feeds  on  other  fish,  crustaceans,  and  mollusks.  It 
seems  to  constantly  change  its  abode,  wandering  north- 
ward during  the  summer,  and  going  into  deeper  water 
in  the  cold  season.  Some  thirty  years  ago  it  was  esti- 
mated that  the  Dutch  supplied  turbot  to  the  London 
market  to  the  value  of  £80,000  [$388,800]  a  year.  At 

£ resent  (1887)  the  value  of  turbot  annually  sold  in 
ondon  cannot  be  ascertained  ;  but  it  must  be  several 
times  that  amount,  and  is  principally  earned  by  Eng- 
lish line-fishermen  and  trawlers.  Although  the  turbot 
abounds  off  the  west  coast  of  Ireland,  the  fishing  is 
not  carried  on  with  the  same  energy  and  success  as  in 
the  English  Channel  and  German  Ocean.    The  turbot 

■  [OrcynuM  fApmutMhe  so-called  American  tunny  or  gTeat  horse 
mackerel,  called  also  the  alblcore,  I*  found  along  the  Atlantic 
coant  from  Nova  Scotia  to  New  Jersey  durinjr  the  summer  months. 
It  attains  a  length  of  from  9  to  15  feet  and  yields  about  20  gallons 
of  oil.— Am.  Ei>J 

*  The  word  •'turbot"  Is  of  great  antiquity,  perhaps  of  Celtic 
origin;  it  is  preserved  in  French  in  the  name  form  as  In  KnglUh. 
and  la  compoM>(l  of  two  words,  of  which  the  second  Is  idenlicsl 
with  the  "  but"  in  hollbut  and  with  the  German  "  Butte,"  which 
signifies  flat  fish.  The  German  name  for  the  turbot  is  "Stein- 


is  also  common,  though  not  abundant,  in  the  Mediter- 
ranean, and  is  replaced  in  the  Black  Sea  by  an  allied 
species  with  much  larger  bony  tubercles  {Rh.  manti- 
cut).  Both  species  grow  to  a  large  sixe,  being  usually 
sold  at  from  5  to  10  lb  ;  but  the  common  turbot  is 
stated  to  attain  to  a  weight  of  30  lb.  Both  from  it- sue 
and  the  excellent  flavor  of  its  flesh  it  ranks  next 
after  the  codfish  among  British  sea-fishes. 

TURENNE,  Henri  de  la  Tour  D'ArvEROJfx. 
Vicomte  de  (1611-1675),  a  famous  French  general  of 
the  1 7th  century,  was  the  second  son  of  Henri,  Doe 
de  Bouillon,  by  Elizabeth,  daughter  of  William  L, 

grince  of  Orange,  and  was  born  at  Sedan  on  11th 
eptember,  1611.    He  was  carefully  educated  in  the 
strictest  doctrines  of  the  reformed  religion,  and  at  the 
age  of  thirteen  was  sent  to  learn  war  from  his  uncle* 
Maurice  and  Henry  of  Nassau,  in  the  campaigns  of 
these  princes  against  the  Spaniards.    In  1626  be 
received  a  commission  as  captain  of  infantry  in  th« 
service  of  Holland,  and  by  1630  had  shown  such  mili- 
tary capacity  that  Richelieu  invited  him  back  to 
France  and  appointed  him  colonel  of  a  regiment.  He 
was  present  at  the  relief  of  Carole,  and  on  21st  Jane, 
1635,  was  made  a  marechal  de  camp  for  his  service* 
at  the  siege  of  La  Motte  in  Lorraine  under  De  la 
Force.    In  that  year  he  took  command  of  a  division 
in  the  army  under  Cardinal  La  Valette  in  the  defence 
of  Mains,  and,  when  the  cardinal's  army  had  to  fall 
back  on  Metz  from  want  of  provisions,  Turenne  com- 
manded the  rear-guard,  covering  the  retreat  with 
admirable  skill.    In  1636  he  was  present  under  La 
Valette  at  the  siege  of  Saverne,  where  he  was 
wounded,  and  in  the  campaign  in  Franche  Comte: 
in  1637  he  served  under  the  same  commander  in  Flan- 
ders, took  Landrecies,  and  drove  back  the  cardinal 
infant  from  Maubeuge.    In  1638  he  served  under 
Bernhard  of  Saxe- Weimar  at  the  siege  of  Breixach, 
and  in  the  following  year  was  transferred  to  the  army 
of  D'Harcourt  in  Italy.    It  was  at  this  epoch  that  he 
established  his  fame  as  a  general.   In  November,  1639. 
he  covered  the  retreat  of  the  army,  and  fought  a 
famous  engagement,  known  as  the   battle  of  the 
"route  de  Quiers"  :  in  1640  he  saved  Casale,  and 
insisted  upon  not  abandoning  the  siege  of  Turin, 
which  town  surrendered  on  24th  September ;  in  1641 
he  took  Coni,  Ceva,  and  Mondovi;   and  on  11th 
March,  1642,  he  was  promoted  to  the  rank  of  lieuten- 
ant-general.   After  he  had  served  for  a  short  time  in 
Roussillon,  he  was  appointed  by  Richelieu  in  1643  to 
the  command  of  the  army  in  Italy,  under  Thomas  of 
Savoy,  although  his  brother,  the  Due  de  Bouillon, 
had  just  before  been  arrested  as  an  accomplice  in  the 
conspiracy  of  Cinq  Mars.  Mazarin  did  not  exhibit  quite 
so  much  confidence  in  Turenne,  and  in  December,  1*43. 
removed  him  from  Italy,  sending  him  to  collect  the 
remains  of  Bernhard  of  Saxe-Weimar's  army  and 
form  them  once  more  into  an  organised  force ;  but  he 
softened  the  transference  by  creating  Turenne  a  mar- 
shal of  France  on  16th  May,  1644.' 

Turenne's  four  campaigns  in  Germany,  which 
largely  contributed  to  the  peace  of  Westphalia,  have 
alwayB  been  regarded  as  models  in  the  art  of  war.  Id 
June,  1644,  he  crossed  the  Rhine  at  Brcisach,  and  was 
marching  against  the  Comte  de  Mercy,  the  Imperial- 
ist general,  who  was  at  Freiburg,  when  he  was  super- 
seded by  the  Due  d'Enghien,  better  known  by  his 
later  title  of  the  Prince  de  Conde.  D'Enghien,  after 
fighting  the  three  days'  battle  of  Freiburg,  left  the 
army  again  to  Turenne,  who  took  Philippsbure  an«i 
Mainz,  and  then  went  into  winter  quarters.  In  May. 
1645,  Turenne  was  surprised  by  Mercy  at  Marwnthal 
and  defeated ;  but  he  skilfully  concentrated  the  re- 
mains of  his  army  and  retreated  into  Hesse,  where  he 
was  soon  joined  by  D'Enghien.  The  two  marshal' 
having  reorganized  their  army,  marched  against  Mercy 

»  (This  tiUe  had  been  conferred  upon  him  16ih  May  16*1  *• 
I  TraaKKK  in  NouveUe  Biographic  Utnerale.-A*.  K».J 
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and  totally  defeated  him  at  Nbrdlingen  on  3d  August, 
1645,  when  Mercy  was  killed.  D'Enghien  again  left 
the  army  to  Turetine,  who  in  conjunction  with  the 
Swedish  army  under  Wrangcl  overran  Franconia  and 
Swabia,  taking  all  the  fortresses  there  in  1646.  In 
1647  he  conducted  a  still  more  masterly  campaign, 
and  after  beating  the  Bavarians  and  Imperialists  in 
two  engagements  he  and  the  Swedes  occupied  Bava- 
ria, and  drove  the  old  duke  out  of  his  dominions. 

When  the  troubles  of  the  Fronde  (see  France,  vol. 
ix.  p.  504,  and  Mazarin)  broke  out,  Turenne,  who 
was  in  command  of  the  veteran  troops  of  Bernhard  of 
Saxe-Weimar  in  Alsace,  hesitated  which  side  to  take, 
till  the  Duchc8se  dc  LoNOUBVlLLE  (q.v.),  with  whom 
he  fell  violently  in  love,  persuaded  him  to  side  with 
the  parlement  But  his  troops  refused  to  follow  him, 
and  he  had  to  fly  with  her  to  Flanders.  He  there 
took  a  command  in  the  Spanish  army  under  Don 
Kstevan  Gomar,  and,  when  trying  to  raise  the  siege 
of  Rethel,  was  utterly  defeated  by  Du  Plessis-Praslin. 
Bat  in  1652  he  defeated  Conde  at  Gien,  and  nearly 
annihilated  his  army  in  the  battle  of  the  Faubourg 
St.  Antoine.  When  the  troubles  of  the  Fronde  were 
over ,  Turenne  marched  upon  the' frontier,  and  in 
several  campaigns  defeated  the  Spaniards  over  and 
over  again,  by  these  victories  paving  the  way  for  the 
peace  of  the  Pyrenees  (1659),  the  natural  complement 
of  the  peace  of  Westphalia.  In  these  campaigns  he 
had  once  more  to  fight  against  Conde\  general-in-chief 
of  the  armies  of  Spain,  and  in  1654  he  showed  his 
superiority  bv  raising  the  siege  of  Arras  and  driving 
the  Spaniards  from  their  lines.  In  1656  Conde,  as- 
sisted by  Don  John  of  Austria,  won  an  exactly  similar 
victory  and  relieved  Valenciennes,  which  Turenne  was 
besieging.  The  prolonged  contest  between  the  two 
was  decided  in  1658  by  Turenne's  victory  of  the 
Dunes,  in  which  Cromwell's  contingent  of  6000  sol- 
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r.  now  began  to  rule  in  reality,  and  one 
of  his  first  acts  was  to  create  Turenne  in  1660  mar- 
shal-general of  the  armies  of  France.  Seven  years 
later  Turenne  occupied  French  Flanders  and  took  all 
the  fortresses  in  that  province,  though  the  king  was 
nominally  in  command  of  the  army. — an  exploit 
equalled  in  the  following  year  by  Condi's  rapid 
occupation  of  Franche  Comtl.  It  was  in  1668  that 
Turenne  made  his  notorious  change  of  faith.  Born 
of  Calvinist  parents  and  educated  a  Protestant,  he 
had  in  compliance  with  the  tenets  of  his  religion  re- 
fused to  marry  one  of  Richelieu's  nieces  in  1630,  and 
had  eventually  married  a  daughter  of  the  Protestant 
marshal  de  la  Force.  But  it  can  hardly  be  believed 
that  he  was  converted  at  the  age  of  fifty-seven  from 
religious  convictions.  In  1672  the  second  great  Eu- 
ropean war  broke  out,  brought  about  by  the  ambition 
of  Louis  XIV.  Turenne  once  more  took  command  of 
the  army,  which  the  king  accompanied,  and  speedily 
occupied  the  greater  part  of  Holland,  which,  however, 
they  were  forced  to  evacuate  owing  to  the  Dutch  cutting 
their  dykes.  In  the  following  year  Turenne  marched 
into  \\  estphalia  to  oppose  the  imperialist  forces,  and, 
though  his  army  was  small  compared  to  that  of  Mon- 
tecuculi,  the  imperialist  general,  he  managed  to  make 
head  against  both  him  and  the  elector  of  Branden- 
burg. In  1673  he  was  compelled  to  act  on  the  defen- 
sive: but  in  1674  in  Bpiteof  his  inferiority  of  numbers 
he  boldly  resumed  the  aggressive.  Crossing  the 
Rhine  at  Philinpsburg  in  June,  and  marching  rapidly 
to  Sinsheim,  be  defeated  the  imperialist  general 
Caprara  and  the  duke  of  Lorraine.  He  then  retired 
for  a  time,  but  in  December  of  the  same  year  he 
made  a  sudden  rush  into  the  enemv's  winter  quarters 
and  utterly  routed  the  elector  of  Brandenburg,  who 
was  then  genera]  of  the  imperialists,  at  Colmar.  Be- 
tween the  battle  of  SinBheim  and  the  dash  at  Colmar, 
Turenne,  under  orders  from  Louvois,  committed  the 
acts  which  are  the  greatest  blot  upon  his  fame  by 
devastating  the  Palatinate.  After  the  rout  of  Colmar, 


and  the  defeat  of  Tiirkheim  which  followed  it,  he  laid 
waste  the  greater  part  of  Alsace,  as  a  defensive  mea- 
sure against  another  advance  of  the  imperialists.  He 
then  advanced  into  the  heart  of  Germany,  and  again 
met  Montecuculi,  who  had  succeeded  the  elector  of 
Brandenburg  as  general-in-chief.  The  two  generals 
manoeuvred  for  four  months  in  much  the  same  way 
as  Wellington  and  Narmont  marched  and  counter- 
marched before  the  battle  of  Salamanca ;  at  last,  on 
27th  July,  1675,  their  field  of  battle  was  chosen,  and, 
as  Turenne  was  directing  the  position  of  a  battery,  he 
was  struck  by  a  cannon  ball  and  killed  on  the  spot. 
The  news  of  his  death  was  received, with  universal 
sorrow;  Fl6chier,  Mascaron,  Saint-Evremond,  and 
Lamoignon  wrote  iloga  of  him ;  and  Madame  de 
Scvigne*  describes  the  consternation  caused  by  his 
sudden  loss.  His  body  was  taken  to  St.  Denis,  and 
buried  with  the  kings  of  France.  Even  the  extreme 
revolutionists  of  1793  respected  it,  and,  when  the 
bones  of  the  sovereigns  were  thrown  to  the  winds,  the 
remains  of  Turenne  were  preserved  at  the  museum  of 
natural  history  until  23d  September,  1800,  when  they 
were  removed  by  order  of  Bonaparte  to  the  church  of 
the  Invalides  at  Paris,  where  they  still  rest. 

Turenne's  fame  resta  on  his  military  achievements ;  aa  a 
man  he  waa  not  more  distinguished  for  bU  virtues  than  the 
duke  of  Marlborough,  whom  in  many  respects  he  resembled. 
He  had  indeed  the  calmness  of  all  philosophic,  cold-minded 
temperaments,  but  few  other  praiseworthy  qualities.  As  a 
politician  he  holds  no  high  place.  (h.  m.  a) 

TURGAI  [or  Tooroai],  a  Russian  province  in 
Central  Asia,  formerly  a  part  of  the  Kirghiz  steppe, 

|  and  now  embodied  in  the  governor-generalship  of  the 
Steppes,  is  bounded  by  Uralsk  and  Orenburg  on  the 

j  W.  and  N.,  by  Akmohnsk  on  the  R,  and  by  Syr-Daria 
and  the  Sea  of  Aral  on  the  S.  This  extensive  and 
irregularly-shaped  territory,  which  has  an  area  (176,800 
square  miles)  as  large  as  that  of  Caucasia  and  Trans- 
caucasia taken  together,  belongs  to  the  Aral-Caspian 
depression.    It  has,  however,  the  Mugoiar  Hills  on  its 

I  western  border  ana  includes  a  part  of  the  southern 

I  Urals ;  and  from  Akmolinsk  it  is  separated  by  a  range 
of  hills  which  runs  between  the  two  chief  rivers  of  the 
Kirghiz  steppe — the  Turgai  and  the  Sary  su.  In  the 
north  it  includes  the  low  belt  of  undulating  land  which 
stretches  from  the  Mugojar  Hills  towards  the  north- 
east and  separates  the  rivers  belonging  to  the  Aral 
basin  from  those  which  flow  towards  the  Arctic  Ocean, 
and  beyond  this  range  it  embraces  the  upper  Toboi 
The  remainder  is  steppe  land,  sloping  gently  towards 
the  Sea  of  Aral.  The  Mugojar  Hills  consist  of  an 
undulating  plateau  nearly  1000  feet  in  height,  built 
up  of  Permian  and  Cretaceous  deposits,  and  deeply 
grooved  by  rivers.  They  are  not  the  independent  chain 
which  our  maps  make  them  out  to  be1  :  they  merely 
continue  the  Urals  towards  the  south,  and  are  con- 
nected with  the  Ust  Urt  plateau  by  a  range  of  hills 
which  was  formerly  an  island  of  the  Aral-Caspian  Sea. 
Their  northern  extremity  joins  the  undulating  plateau 
(400  to  600  feet),  built  up  of  sandstones  and  maris, 
which  separates  the  tributaries  of  t  he  Tobot  from  those 
of  the  Ural,  and  falls  by  a  range  of  steep  crags — prob- 
ably an  old  shore-line  of  the  Aral  basin— towards  the 
steppes.  The  steppe  land  of  Turgai  is  only  some  300 
feet  above  the  sea-level,  and  is  dotted  with  lakes,  of 

I  which  the  Tchotgardenghiz,  which  receives  the  Turgai 
and  its  tributary  the  Irghiz,  is  the  largest.  The  Turgai 
was,  at  a  recent  epoch,  a  large  river  flowing  into  the 
Sea  of  Aral  and  receiving  an  entensive  BVBtem  of  trib- 
utaries, which  are  now  lost  in  the  sands  before  joining 
it  Remains  of  aquatic  plants  buried  in  the  soil  of 
the  steppe,  and  shells  of  Mytllus  and  Cardium,  both 
still  found  in  the  Sea  of  Aral,  show  that  during  the 
Glacial  period  this  region  was  covered  by  the  waters  of 
the  Aral -Caspian  Sea. 

1  See  P.  A.  NasaroflT,  in  "  Recherche*  Zoologlques  dans  lea 
SteppoidesKlnjhl*es,"ln5ufl.  Sac.  de*  .Voter,  dt  Mokou,  1885, 
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The  climate  of  Turgai  is  exceedingly  dry  and  conti- 
nental. Orak,  a  town  or  Orenburg,  on  its  northwestern 
border,  has  a  January  as  cold  as  that  of  the  west  coast  of 
Nova  Zembla  (—4°  Fahr.),  while  in  July  it  is  as  hot  as  July 
in  Morocco  (73°) ;  the  corresponding  figure*  for  Irghiz,  in 
the  centre  of  the  province,  are  7°  and  77°.  At  Irghiz  and  , 
Orsk  the  annual  rainfall  is  somewhat  under  10  and  12 
inches  respectively  (3  iuchus  in  summer ).  The  west  winds 
are  desiccated  before  they  reach  the  Turgai  steppes,  and 
the  northeast  winds,  which  in  winter  bring  cold,  dry  snows 
from  Siberia,  raise  in  summer  formidable  clouds  of  sand. 
A  climate  so  dry  is  of  course  incompatible  with  a  vigorous 
forest  growth.  There  is  some  timber  on  the  southern  Urals, 
the  Mugojar  Hills,  and  the  waterparting  of  the  Toboi ;  else- 
where trees  are  rare,— only  shrubs,  such  as  the  wild  cherry 
{Oerasm  Chauueteramu)  and  the  dwarf  almond  ( Amygdalus 
nana)  growing  on  the  hilly  slopes,  while  the  rich  black- 
earth  soil  of  the  steppe  is  chiefly  covered  with  feather 
grass  {Stipa  pennata),  the  well-known  ornament  of  the  south 
Russian  steppes.  In  spring  the  grass  vegetation  is  luxuri- 
ant, and  geese  and  cranes  are  attracted  in  vast  numbers  by 
the  fields  of  the  Kirghiz  from  the  depth  of  the  steppe.  The 
jerboa  {Dipus  jacului)  and  the  marmot  (SpermophUui  ru/es- 
crnji  are  characteristic  of  the  fauna  of  the  region  ;  another 
species  of  marmot  {Arctomy*  hottar.)  and  the  Caniseortae  are 
common  ;  and  the  saiga  antelope  of  Central  Asia  is  occa- 
sionally met  with.  Further  south  the  black  earth  dis- 
appears and  with  it  the  feather  grass,  its  place  being  taken 
by  its  congener,  Xtipa  capitlata.  Troee  disappear,  and  among 
the  bushes  along  the  banks  of  the  rivers  willows  aud  the 
pseudo-acacia  or  Siberian  pea  tree  ( CaragaHa  mt'cropAjfta)are 
most  prevalent.  In  the  middle  parts  of  the  province  the 
clayey  soil  is  completely  clothed  with  wormwood  •  Artemisia 
fragrant  and  A.  monogyna),  with  a  few  grassy  plants  on  the 
banks  of  the  rivers  aud  lakes  {Ijuriagrotti*  splendent,  Alhagi 
■  A.  kirykuornn,  OMone  portulaeoides,  Hali- 
—  — «  nieum)  ;  while  large  areas  consist  of  shifting 
,  salt  days  clothed  with  a  rich  carpet  of  various 
,  and  dried  beds  of  old  lakes.  8uch  lakes  as  still 
exist,  notwithstanding  the  rapid  desiccation  now  going  on, 
are  surrounded  by  rush  thickets,— the  retreat  of  wild  boars. 
Turgai  is  thus  tho  borderland  between  the  flora  of  Europe 
and  that  of  Central  Asia. 

In  1882  the  population  of  Turgai  was  estimated  at  323,110, 
all  nomad  Kirghiz,  with  the  exception  of  some  3600  who 
are  settled  in  four  villages  officially  described  as  towns. 
Agriculture  is  in  its  earliest  stage  of  development;  but 
some  100,000  quarters  [800,000  bnshels]  of  com  are  raised 
in  the  southwest  by  tho  Kirghiz,  who  sell  some  of  it  in 
Orenburg.  Cattle-breeding  is  the  chief  occupation,  and 
within  the  province  there  are  some  800,000  horses,  335,000 
cattle,  about  200,000  camels,  and  more  than  two  million 
sheep.  But  the  want  of  fodder  in  spring  occasions  violent 
murrains,  which  sometimes  result  in  actual  famine  among 
the  Kirghiz.  Em]cavors  have  recently  been  made  to  induce 
the  people  to  make  communal  stores  of  hay,  but  the  300,000 
cwts.  yearly  collected  in  this  way  are  insufficient.  The 
Kirghiz  of  the  southern  parts  go  in  winter  to  the  better 
sheltered  parts  of  Syr-Dxrla,  while  in  the  summer  some 
30,000  kibrtka*  (felt  tents)  of  nomads  cbme  from  the 
neighboring  provinces  to  graze  their  cattle  on  the  grassy 
steppes  of  Turgai.  Some  30,000  cwts.  of  salt  are  annually 
got  from  the  lakes.  The  four  settlements  of  the  province 
are  Turgai,  chief  town  and  seat  of  the  provincial  adminis- 
tration, with  leas  than  400  inhabitants,  and  the  "  district 
towns  "  of  Irghiz  (920).  Ak-tubc (400), and  Karabutak  (300) 
the  last  two  being  more  or  less  fortified.  Several  merchants 
in  these  carry  on  trade  with  the  Kirghiz,  exchanging 
manufactured  goods  for  wool  aud  skins,  which  are  sent  to 
the  frontier  settlements  of  Orenburg.  There  is  a  brisk 
caravan  traffic  through  Turgai. 

TURGOT.  Anne  Robert  Jacques  Turcot, 
Marquis  de  l'Aulne  (1727-1781),  French  statesman 
and  economist,  was  born  at  Paris,  10th  May,  1727. 
He  was  the  third  son  of  Michel  Etienne  Turgot  and 
of  Madeleine  Franooise  Martineau  His  family,  which 
was  ancient  and  noble,  is  said  to  have  been  originally 
Scottish,  but  had  long  been  settled  in  Normandy.  His 
ancestors  early  abandoned  the  sword  for  the  robe.  Both 
bis  father  and  grandfather  had  been  in  the  civil  service 
of  the  state  :  h»s  father  was  "  provfit  des  marehands  " 
at  Paris,  and  won  a  high  reputation  as  a  magistrate 
and  administrator.  Turgot  in  his  childhood  was  timid, 
and  showed  in  company  an  absent  and  embarrassed  air, 
from  which  he  never  afterwards  entirely  freed  himself, 
and  which  in  later  life  was  sometimes  unjustly  attrib- 
uted to  hauteur.    His  mother,  through  excessive  or 


injudicious  effort*  to  correct  these  faults,  appears  to 
have  aggravated  them.  He  obtained  his  early  educa- 
tion at  the  College  Louis-le-Grand,  and  was  afterwards 
a  student  of  the  College  du  Plcasis.  He  then  entered 
the  seminary  of  St.  Sulpice,  and  thence  passed  to  the 
Sorbonne  with  the  view  of  taking  his  license  in  theol- 
ogy. But  he  decided  finally  in  1751  not  to  follow  the 
ecclesiastical  profession.  His  opinions  were  incon- 
sistent with  that  calling,  and  he  said  "he could  not 
consent  to  wear  a  mask  all  his  life."  He  showed  at 
this  time  an  enthusiastic  love  of  literature  and  powers 
of  memory  which  are  described  as  "prodigious,"  as 
well  as  a  penetrating  intellect  and  a  sound  judgment. 
We  have  the  testimony  of  the  Abbe  Morellet,  who 
was  then  his  intimate  acquaintance  and  constant 
companion,  to  the  singular  purity,  the  simplicity, 
modesty,  and  frank  gayety  which  characterized  him. 

As  prior  of  the  Sorbonne  (an  honorary  office  conferred 
annually  on  some  distinguished  student)  he  wrote  and 
delivered  publicly  in  1750  two  remarkable  pieces,— 
one  On  the  Benefits  which  the  Christian  RAiqirm  hat 
on f erred  on  Mankind,  the  other  On  the  Hutoriad 
Progress  of  the  Human  Mind.    Having  chosen  the 
law  as  his  profession,  he  was  appointed  in  1752 
"conseiller  substitut  du  procureur general, "  andafter 
wards  "conseiller  au  parlement.'    The  controversy 
arising  from  the  refusal  of  the  sacraments  to  the 
Jansenists  by  the  archbishop  of  Paris  being  then 
agitated  between  the  parlement  and  the  clergy.  Tor/ft* 
wrote  (1753)  Letters  to  a  \~icar-  (Jener-ai  on  Toleration 
and  a  pamphlet  entitled  Lt  Conciliateur,  in  favor  of 
religious  liberty  and  against  the  interference  of  the 
temporal  power  in  theological  disputes.    In  1753  he 
became  "matt re  des  requeues."   He  discharged  his 
professional  duties  with  scrupulous  purity  and  con- 
scientious industry.    He  continued  at  the  same  time 
his  studies  in  ancient  and  modern  literature  (including 
English   and   German),    mathematics,  astronomy, 
chemistry,  and  natural  history,  and  frequented  the 
salons  of  Madame  de  Graffigny  (authoress  of  In 
Ijeitres  Ffruviennes),  Madame  Gcoffrin,  and  Madame 
du  Deffand.    Whilst  he  enjoyed  the  acquaintance  and 
society  of  D'Alembert,  Baron  d'Holbach.  Raynal, 
Marmontel,  Morellet,  Galiani,  Helvetius,  and  other 
notabilities  of  the  time,  he  maintained  his  intellectual 
independence  and  refused  to  connect  himself  with  any 
party  or  political  group.    About  this  time  be  al»> 
entered  into  relations  with  Quesnay  and  Gournay— 
the  principal  members  of  the  physiocrats.    He  was 
attracted  to  them  by  the  similarity  of  their  sentiment* 
on  social  questions  and  their  opinions  on  economic 
policy  to  those  which  he  himself  entertained.  Turet* 
accompanied  Gournay  in  1755  and  1756  in  his  official 
tours  of  inspection  as  intendant  of  commerce,  and  on 
Gournay's  death  in  1759  he  wrote  his  Eloge.  He 
then  made  a  short  visit  to  eastern  France  and  a  part 
of  Switzerland.  When  he  arrived  at  Geneva  he  went  to 
see  Voltaire  at  Les  Delices,  and  formed  with  him  what 
proved  to  be  a  lasting  friendship.    He  contributed 
about  this  period  several  articles  to  the  EncydopfdU. 
In  1761  the  controller-general  Berlin  appointed  him 
intendant  of  the  gentraliti  of  Limoges.    In  that 
district  the  mass  of  the  people  were  sunk  in  povertv 
and  barbarism ;  the  corvee*  for  the  construction  of 
roads  and  the  transport  of  military  equipages  were 
oppressive;    the  country  was  depopulated  by  the 
requisitions  for  the  militia ;  the  taxation  was  excess!"* 
and  unfairly  distributed ;  the  state  of  the  roads  wa> 
wretched ;  and  the  general  condition  of  agriculture 
was  deplorable.    Turgot's  administration  oi  the  dis- 
trict lasted  for  thirteen  years,  and  was  marked  by » 
steady  pursuit  of  the  public  good,  and  a  firm  reawtaw* 
to  inertia,  prejudice,  and  corruption.    In  particular 
he  strongly  maintained  the  cause  of  the  industno^ 
poor,  and  insisted  on  a  more  equitable  assessment  « 
the  public  charges  which  pressed  unduly  upon  them 
With  nobly  disinterested  spirit  he  refused  to  be  traas- 
I  ferred  to  other  gbxtraliUt  in  which  the  salary  wis 
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higher  and  the  administration  easier.  Rising  above 
the  common  prejudices  of  the  philotophrs,  he  sought 
the  co-operation  of  the  clergy,  both  to  inform  him  of 
everything  relating  to  the  circumstances  of  the  people 
which  it  was  desirable  for  him  to  know,  and  to  explain 
to  their  flocks  the  nature  and  objects  of  the  measures 
he  proposed  to  put  in  operation ;  and  he  acknowledges 
that  he  found  in  them  earnest  and  active  auxiliaries. 
But  he  was  not  seconded  as  he  ought  to  have  been  by 
the  central  government,  and  had  often  to  remonstrate 
with  the  Abbe1  Terray,  minister  of  finance.  During 
the  scarcity  of  1770  and  1771,  which  was  particularly 
severe  in  Limousin,  he  devoted  himself  with  untiring 
assiduity  to  the  relief  of  the  distressed,  and,  when  he 
had  exhausted  such  public  funds  as  were  available, 
incurred  for  the  same  object  a  personal  debt  of  more 
than  20,000  livres  [$3700].  Shortly  after  the  accession 
of  Louis  XVI.  Turgot  was  appointed  by  Maurepas 
(19th  July,  1774)  minister  of  marine,  and  in  that 
capacity  began  at  once  to  initiate  important  reforms 
and  to  conceive  far-reaching  projects.  But  he  filled 
the  post  only  for  five  weeks,  Demg  then  (21st  August) 
promoted  to  the  ministry  of  finance.  In  his  new 
office  he  addressed  to  the  young  king  a  declaration  of 


the  principles  by  which  he  intended  to  be  guided : 
"No  bankruptcy,  no  increase  of  taxation,  and  no 
borrowing. 1 1  Economy  and  wise  management  were  to 
be  his  only  resources.  Fearing  the  opposition  he  must 
encounter,  he  appealed  to  Louis  to  support  him.  By 
a  decree  of  the  13th  September,  1774,  here-established 
free  trade  in  grain  within  the  kingdom,  which  had 
been  suspended  by  Terray,  arid  authorized  the  impor- 
tation ot  supplies  from  abroad;  the  traffic  in  other 
alimentary  substances  was  also  relieved  of  many  im- 
pediments, and  various  monopolies  and  exclusive 
privileges  were  abolished;  the  octroi  taxation  was 
reformed,  public  works  promoted,  and  improvements 
in  agriculture  encouraged.  Some  of  these  measures 
were  made  the  pretext  for  disturbances,  known  as 
la  guerre  dea  fannet,  which  Turgot  always  suspected 
the  Prince  de  Con  t  i  of  having  fomented.  The  riots 
had  to  be  suppressed  by  armed  force,  and  the  energetic 
action  of  the  minister  against  them  was  made  a  ground 
of  attack  by  his  enemies.  The  parlement  had  been 
weakly  recalled  by  Louis  from  the  exile  to  which  in 
the  preceding  reign  Maupeou  had  condemned  it  It 
now  constituted  itself  the  organ  of  the  resistance  of 
menaced  interests  to  the  measures  of  Turgot,  who 
would  gladly  have  abolished  it,  providing  in  its  place 
better  political  securities  and  courts  of  justice  on  a 
new  plan.  In  January,  1776,  he  presented  to  the 
king  a  memoir  proposing,  amongst  other  things,  the 
abolition  of  the  corvee,  to  be  replaced  by  a  territorial 
tax,  from  which  the  privileged  classes  were  not  to  be 
exempt,  and  the  suppression  of  the  jurancLu  (exclu- 
sive trade  corporations).  The  edicts  for  these  purposes 
were  submitted  to  Miromesnil,  keeper  of  the  seals,  a 
secret  enemy  of  Turcot,  who,  spurred  on  by  Maurepas, 
wrote  a  memoir  against  them,  and  opposed  them  in 
the  king's  council.  The  courtiers,  the  nobility,  the 
clergy,  and  the  leading  members  of  the  industrial 
corporations  now  combined  against  the  minister,  and 
were  joined  by  a  large  part  of  the  common  people, 
who  did  not  understand  his  policy.  The  Count  de 
Provence,  afterwards  Louis  X  V  III. ,  wrote  a  pamphlet, 
entitled  The  Dream  of  M.  de  Maurrpax,  against  Turgot 
The  parlemeut  refused  to  register  the  decrees ;  Dut 
the  king  held  a  lit  dr  justice,  which  Voltaire  proposed 
'  •  '-.ll  a  lit  dr  bienfaimnce,  and  compelled  the  regis- 
tration. This  forced  submission  only  aggravated  the 
rancor  of  Turgot's  enemies,  and  the  king  had  not 
the  firmness  to  sustain  his  minister  against  the  coali- 
tion. A  vile  conspiracy  having  poisoned  Louis's  mind 
against  him,  he  addressed  to  the  king  an  eloquent 
letter  in  which  he  pointed  out  the  grave  perils  impend- 
ing over  the  throne  and  the  state,  and  warned  Louis 
that  princes  who  are  tempted  to  give  themselves  up  to 
tlie  direction  of  courtiers  should  remember  the  fate  of 


I  Charles  L  The  minister  received  his  dismissal  on  the 
12th  of  May,  1776.  He  had  been  in  office  only  twenty 
months,  of  which  he  had  lost  six  in  repressing  sedition, 
and  for  seven  more  had  been  confined  to  his  bed  by 
the  gout ;  but  he  had  done  during  his  tenure  an  extra- 
ordinary amount  of  work.  Voltaire,  however,  nobly 
avenged  Turgot  on  his  enemies  in  his  Epitre  d  un 
Homme.  The  fallen  minister  devoted  his  remaining 
years  to  his  favorite  studies,  especially  to  physical 
science  and  the  ancient  poets  ;  he  enjoyed  the  society 
of  Lavoisier,  D'Alembert,  Condorcet,  Bossut,  Rochon, 
and  Rouelle,  and  at  tended  the  meetings  of  the  Academy 
of  Inscriptions,  of  which  he  was  elected  vice-director 
in  1 777.  He  also  corresponded  with  Price  and  Franklin, 
and,  if  we  may  believe  Condorcet,  with  Adam  Smith, 
whose  acquaintance  he  had  made  at  Paris  in  1766.' 
Turgot  died  at  Paris  on  18th  March,  1781. 

Turgot's  official  career  is  forever  memorable  in  the  his- 
tory of  social  politics.  Never  did  a  public  man  give  him- 
self to  the  service  of  the  community  with  more  earnest  and 
unselfish  devotion.  He  made  it  his  object  to  convince  be- 
fore commanding,  in  order  that  his  aims  might  be  better 
understood  and  his  directions  more  surely  obeyed ;  and,  in 
issuing  any  instruction,  making  any  decision,  or  advising 
any  legislative  act,  he  stated  fully,  by  way  of  preamble,  the 
grounds  on  which  he  proceeded.  In  the  documents  which 
he  prepared  on  these  occasions  we  have  a  body  of  valuable 
materials  on  administrative  aud  economic  questions  ;  some 
of  them  contain  the  substance  of  chapters  in  the  Wealth  of 
Nations.  When  he  became  minister,  the  finances  were  in 
what  seemed  a  desperate  condition,  and  the  general  state 
of  affairs  justified  the  prediction  of  Louis  XV.— "apres  moi 
le  deluge."  Turgot  framed  a  vast  plan  of  reform,  at  once 
administrative  and  economic,  as  the  only  hope  for  the  sal- 
vation of  the  state.  He  speakB  of  hia  system  of  measures 
as  intended  for  "the  regulation  of  the  kingdom,"  thus 
showing  that  be  contemplated  nothing  less  than  a  pacific 
revolution.  But  the  first  condition  of  success  in  such  an 
effort  was  wanting,  namely,  the  entire  confidence  and  un- 
faltering support  of  the  king,  and  the  energetic  exercise  of 
the  royal  power  in  carrying  out  a  policy  of  thorough  reform 
against  all  adverse  influences.*  Turgot's  struggle,  though 
it  failed  from  causes  independent  of  himself,  cannot  be  re- 
garded without  profound  sympathy  and  admiration.  Nor 
was  it  without  a  large  measure  of  in 
Whilst  he  scrupulously  observed  all  the 
tions  of  the  state,  I 
which  he  f 

the  public  credit  in  such  a  degree  that  the  Dutch 
offered  him  a  loan  of  sixty  millions  of  livres  at  less  than  5 

Eer  cent  His  financial  and  other  plans,  of  course,  fell  with 
im,  and  his  most  Important  measures  were  annulled ;  but 
his  policy  and  his  writings  exercised  a  lasting  influence,  and 
many  of  his  projects  were  realized  by  the  Revolution.  Tur- 
got is  altogether  one  of  the  most  massive  and  imposing  fig- 
urea  of  the  18th  century.  His  whole  character  and  public 
action  are  marked  by  an  air  of  anstere  grandeur.  Single- 
mindednees  and  veracity  were  of  the  very  essence  of  hia 
nature.  Absolutely  unbiased  by  selfish  ends,  he  lived  only 
for  France,  for  truth,  and  for  his  duty.  Believing  intensely 
in  a  definite  system  of  social  and  economic  principles,  which 
he  had  early  formed  by  independent  study  and  reflection, 
he  was  prepared  to  carry  them  out  with  dauntless  deter- 
mination, and  with  a  lofty  contempt  for  the  interested  or 
prejudiced  opposition  they  were  sure  to  encounter.  He  has 
been  accused  of  a  doctrinaire  rigidity,  and  it  is  possible 
that  as  a  practical  man,  he  wanted  flexibility ;  yet  he  was 
■  often  willing,  not  indeed  to  disguise  hia  convictions,  but  to 
postpone  the  realization  of  his  plans.  In  his  public  acts  he 
I  always  showed  a  lively  concern  for  the  poor  and  the  suffer- 
ing ;  in  private  life  he  was  humane  and  benevolent ;  in  his 
i  relations  with  his  friends,  amiable  and  affectionate.  Male- 
sherbes,  the  only  other  minister  of  his  time  who  was  worthy 
I  to  be  his  colleague,  said  of  him  that  "he  bad  the  head  of 
Bacon  and  the  heart  of  L'H6pital,"  and,  on  the  moral  side 
at! 


a  large  measure  oi  immediate  success, 
ulously  observed  all  the  pecuniary  obliga- 
te greatly  diminished  the  crushing  deficit 
on  his  accession  to  office,  and  re-established 


1  Iragald  Stewart,  however,  cannot  flhd  any  evidence  of  a  cor- 
respondence between  Turgot  and  Smith.  It  has  also  been  said 
that  during  this  period  Turgot  corresponded  with  Hume.  But 
little  more  than  three  months  Intervened  between  his  dismissal 
and  the  death  of  Hume  (25th  August,  1776).  and  there  appear* 


to  be  no  trace  of  letters  having  passed  between  them  in  this 
interval.  They  had  corresponded,  but  at  a  much 
nee  Burton's  lAjr  itf  Hume.  if.  " 


earlier  date; 


*  Some  have  thought  that  the  cardinal  error  In  Turgot's  policy 
lay  in  his  not  having  convoked  the  states-general ;  that  would, 
simply  to  open  the  f 
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Possessed  of  a  many-sided  culture,  Tnrgot  wrote  on  a 
groat  variety  of  subjects — philosophic,  scientific,  and  liter- 
ary— though  political  economy  in  the  branch  of  knowledge 
with  which  his  name  must  always  be  moat  closely  associated. 
Already  in  1749,  whilst  a  studentat  St.  Snlpice,  he  addressed 
to  his  friend,  Abbe  de  Cur,  afterwards  bishop  of  Auxerre,  a 
Letter  on  Paper  Money,  in  which  he  asserted,  in  opposition 
to  the  views  of  Law  and  his  followers,  doctrines  similar  to 
those  now  accepted  by  all  competent  authorities.  In  one 
of  his  discourses  at  the  Korbonne,  in  1750,  moving  into  the 
higher  regions  of  the  philosophy  of  society,  he  makes  a 
remarkable  attempt  to  work  out  the  pregnant  conception, 
already  enunciated  by  Pascal,  of  the  continuity  of  the  in- 
tellectual movement  of  our  race,  thus  preparing  the  way 
for  Oondorcet's  Esquiise,  and  ultimately  for  the  sociology  of 


(Paris,  1806-11) ;  the  most  complete  and  In  every  respect  bea  edi- 
tion is  that  contained  In  the  OtUeetion  dm  Pnnriyaui  EcoacmHa 
of  Coquelln  and  Gulllaumln.  2  vols.,  1AM,  with  a  biufraphicol 
notice  by  Eugene  Dalre.  An  English  translation  of  7V  /">.-«*•«.'«» 
and  IHMributvm  uf  Wealth  MM  published  in  London  in  ITU.  tod 
was  reprinted  in  18.59,  In  Lord  Overstnne's  Select  OJlettimrJ Scant 
and  Valuable  Economical  Track,  edited  by  J.  R.  M'Culloch, 

U.  K.  I.) 

TURIN,  a  city  of  northern  Italy  formerly  the 
capital  of  Piedmont  and  the  Sardinian  states  and 
now  the  chief  town  of  a  province  in  the  compartimento 
of  Piedmont,  is  situated  in  45°  4'  8"  N.  lat  and  7°  48' 
22"  E.  long,  in  the  alluvial  valley  of  the  Po,  just 
above  the  confluence  of  the  Dora  Riparia.  By  nil  i: 
is  54  miles  from  the  Mount  Cenis  tunnel.   The  com- 


Oomte.  In  1753  he  translated,  under  the  title  of  Questions  munal  palace  stands  788  feet  above  the  sea.  The 
Important*  rur  le  Commerce,  a  tract  of  Dr.  Josiah  Tucker  I  Monte  dei  Cappuccini  in  the  neighborhood  reaehej 
on  the  expediency  of  naturalizing  foreigners.  He 
contributed  to  the  Encyclopedic,  the  articles  Etymolo- 
gie.  Existence,  Erpansibtiitf,  Pondatians,  and  Foires  et 
Marches.  The  first  of  these  contains  much  that  is 
just  as  well  as  interesting,  though  in  the  time  of 
Turgot  the  subject  could  not  be  treated  on  genuinely 
scientific  bases.  In  the  second  he  undertakes  a  refu- 
tation of  the  Berkeleiau  theory.  The  third  contains 
some  ingenious  suggestions  in  practical  physics.  The 
article  on  foundations  maintains  the  right  of  the 
Government  to  dispose  of  them  for  the  public  good, 
suppressing  them  if  hurtful,  and  directing  the  funds 
to  more  useful  objects;  the  policy  advocated  in  it 
was  afterwards  carried  into  effect  by  the  constituent 
assembly.  In  the  paper  on  fairs  and  markets  he  argues 
that  these  are  Institutions  adapted  only  for  an  imma- 
ture state  of  commercial  relations,  and  that  more  good 
would  be  done  by  liberating  trade  from  the  legislative 
fetters  which  everywhere  impeded  it  than  by  bestow- 
ing special  privileges  or  other  encouragements  on  par- 
ticular localities  as  centres  of  exchange.  In  the  Elooe 
of  Gournay  he  combines  with  his  tribute  to  the 
memory  of  his  friend  a  vindication  of  the  principle 
of  industrial  freedom,  which  that  friend  had  con- 
densed in  the  oft-repeated  maxim.  "Laissez  faire, 
laisscx  passer."  To  the  period  of  Turgot's  Intcndancc 
belong  his  unfinished  Valenn  et  Monnaies,  intended  to 
form  an  article  in  the  Dictionnaire  de  Commerce  of 
Morellet;  his  Lettert  (to  the  Abbe  Terrayi  on  the 
Freedom  of  the  Corn-Trade ;  his  memoir  Sur  let  Prtis 
(T  Argent,  in  which  he  insists  on  the  necessity  of  leav- 
ing free  the  interest  on  loaus;  and  that  on  the  prin- 
ciples which  should  direct  legislation  respecting 
mines  and  quarries,  as  well  as  the  work  on  which 
his  reputation  as  a  systematic  economist  mainly  rests, 
namely,  his  Reflexions  tur  la  Formation  et  la  Distribution  del 
Richesses.  This  treatise  was  written  for  two  Chinese  youths 
who  had  been  sent  over  by  the  Jesuit  missionaries  to  study 
in  France.  The  work  was  first  published  in  1766  in  the 
Ephemfrides  du  Citoyen,  edited  by  Dupont  de  Nemours,  and 
speedily  passed  through  four  editions.  It  gives  in  brief 
compass  a  luminous  statement  of  some  of  the  most  impor- 
tant principles  relating  to  the  economic  constitution  of  so- 
cieties— the  division  of  labor,  the  origin  and  use  of  money, 
the  nature  of  capital  and  the  different  modes  of  its  employ- 
ment, the  necessary  rise  of  capitalist  chiefs  of  industry,  the 
legitimacy  of  interest  on  loans,  and  the  impossibility  of  ar- 
bitrarily fixing  the  rate  of  that  interest.  It  unfortunately 
contains,  along  with  many  truths,  the  erroneous  doctrines  of 
the  physiocrats  on  the  exclusive  productiveness  of  agricul- 
ture and  on  the  consequent  propriety  of  imposing  taxes  only 
on  the  land  of  a  country.   This  book  was  erroneously  repre 


1.  Madams  palace 

2.  Royal  palace. 

3.  Cathedral. 

4.  University. 


7.  Academy  of  Science. 


a  Academy  of  an. 
9.  Muteum. 
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922  and  La  Superga  2405  feet.  As  viewed  from  the 
east  the  city  stands  out  boldly  against  the  Alps 
Taken  as  a  whole  Turin  may  be  described  as  a  Terr 
modern  city,  with  broad  and  regular  streets,  and  larte 
squares  and  public  gardens.  The  cathedral  of  S« 
John  the  Baptist  is  a  cruciform  Renaissance  building 
dating  from  the  close  of  the  15th  century.  The  ate 
was  first  occupied  by  a  church  erected,  it  is  said,  by 
the  Lombard  duke  Agilulf  (7th  century).  BehtDd 
the  high  altar  of  the  cathedral  (from  which  it  \>  serf- 
rated  by  a  glass  screen)  is  the  chapel  of  the  Sudario 
or  Sidone,  built  (1657-1694)  by  Guarini  as  a  royal 
burial-place.  The  "sudario"  from  which  it  takes 
its  name  is  asserted  to  be  the  shroud  in  which  Joseph 
of  Arimathea  wrapped  the  body  of  Jesus.   La  Beau 


Mated  by  Condorcet  as  "the  germ  of  the  Wealth  of  XatUnu,"  ,  Vergine  della  Consolata,  another  of  Guarini's  works. 


•  Quesuay  and  bis  group. 
It  is,  in  fact,  not  a  work  of  research  but  of  exposition,  and, 
regarded  in  this  light,  has  real  originality  and  may  justly 
be  pronounced  a  masterpiece. 

Kuller  Information  on  the  life,  administrative  labors,  and  writ- 
ings of  Turgot  will  be  found  in  the  following  works  :  Dupont  de 
Nemours.  XotesH  Memnires  tur  la  Vic,  t Administration,  et  let  Ouv- 
raget  de  Turmt,  1782,  and  enlarged  In  his  edition  of  Turgot'*  works 
mentioned  below;  Condorcet,  Viede  Turgot,  1786  ;  A.  Batbic.  Tur- 
got, Philosophe.  Economistc,  Administmtcur,  1861  ;  J.  Tissot.  Turoot, 
M  Vie,  ion  Administration,  sts  Outrages  (a  memoirt  eouronnt),  1862 ; 
A.  Neymarck.  Turgot  et  ses  Doctrines,  1885.  The  last-named  con- 
tains the  most  complete  treatment  of  the  subject.  See  also  an 
Elooe  by  t)u pu y  (1781 )  in  the  Mtmoires  de  {Academic  des  Inscriptions 
tt  Belles- Istlres,  vol.  xlv. ;  L.  de  Lavergne,  Les  Economises  Francois 
au  Dix-Huitieme  Steele  1870,  and  Mr.  John  Morley's  article  in  his 


statues  of  Queen  Maria  Teresa  and  Queen  Maria  Ade- 
laide, as  well  as  by  the  image  of  the  Madonna,  which 
has  the  credit  of  having  warded  off  the  cholera  in  133a. 
Other  churches  of  some  note  are  San  Felippo  Neri 
(1672-1772),  the  dome  of  which  fell  in  iust  as  it  was 
approaching  completion  under  the  hands  of  Goarint. 
and  La  Gran  Madre  de  Dio,  erected  to  commemorate 
the  return  of  the  royal  family  in  1814.  Of  the  secular 
buildings  the  more  interesting  are  the  Madama  palace, 
first  erected  by  William  of  Montferrat  in  the  close  of 
the  13th  century,  and  the  extensive  royal  palace  began 
•  in  the  17th  century.    The  university,  founded  in  1400 

CHKerjl  Miscellanies.  2d  series,  1877.  A  collected  edition  of  Turgot  a  l  t  >  •  j;  a__;_  },_.  f.™,!*;*-  nf  lnrisnrudeBCe. 
writings  was  published  for  the  flnt  time  by  Dupont  In  9  vols.  I  Dy  -L,oaovlco  ai  Acaja,  lias  I acuities  oi  junspruueuec 
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medicine  and  surgery,  literature  and  philosophy,  and 
mathematical,  physical,  and  natural  sciences.  The 
Dumber  of  students  enrolled  was  2132  in  1886.  About 
1876  the  old  university  buildings  erected  in  1713  by 
the  Genoese  architect  Ricca  began  to  prove  too  small 
for  their  purpose  ;  and  at  the  present  time  (1887)  new 
buildings,  fitted  more  especially  for  the  medical  and 
scientific  departments  are  being  erected.  The  area  of 
the  botanical  gardens  has  also  been  extended  and 
the  observatory  enlarged.  The  medical  school  derives 
advantage  from  the  number  of  important  hospitals  in 
the  city.  The  royal  lunatic  asylum  can  accommodate 
9H0  patients.  Turin  has  a  prison  on  the  cell  system 
(672  cells)  and  a  female  penitentiary  for  300  besides 
two  houses  of  correction.  The  academy  of  sciences 
was  founded  in  1757.  It  occupies  a  building  erected 
in  1687  by  Guarini  as  a  Jesuit  college.  The  museum 
of  antiquities  and  the  picture  gallery,  of  which  it  has 
the  custody,  are  both  of  high  interest — the  former 
for  the  local  antiquities  of  Piedmont  and  Sardinia 
(notably  from  Industria)  and  for  the  Egyptian  treasures 
collected  by  Donati  and  Drovetti,  and  the  latter  for 
its  Van  Dycks.  There  is  a  museum  of  zoology  and 
mineralogy  in  the  royal  palace  (another  of  Guarini's 
buildings),  and  the  Castcllo  palace  contains  the  royal 
armory  (a  collection  made  by  Charles  Albert  in  1833) 
and  the  royal  library  with  its  rich  manuscript  col- 
lection and  its  20,000  drawings,  among  which  are 
sketches  by  Raphael,  Michelangelo,  and  Da  Vinci. 
The  civic  museum  has  a  great  variety  of  artistic  and 
literary  curiosities,  among  them  a  remarkable  collection 
of  autographs  and  the  Lombard  missal  (1490).  The 
Jewish  synagogue,  a  striking  and  conspicuous  build- 
ing, erected  in  1863  by v Alessandro  Antonelli,  was 
purchased  by  the  municipality  in  1879  for  a  Renais- 
sance museum.  Other  public  institutions  are  the 
Albertine  academy  of  the  fine  arts,  the  geographical 
society,  and  the  Alpine  club. 

The  industries  of  Turin  and  its  suburbs  give  employment 
to  17,936 persona  1 13,300  men,  4631  women).  Spinning-mills, 
weaving-factories,  "  vesta  "  factories  (Do  Medici),  breweries, 


and  iron-works  are  among  the  more  extensive  establish- 
ments. The  commercial  relations  of  the  city  are  very  ex- 
tensive. It  is  the  seat  of  the  central  offices  of  the  North 
Italian  Railway  :  and  the  central  station  is  one  of  the  most 
imposing  buildings  of  its  class  in  the  country.  The  mean 
annual  temperature  at  Turin  (1866-84)  is  53°  Fahr.  (Jan. 
36°,  July  74°),  with  a  maximum  of  96°  and  a  minimum  of 
4.1°.  Mists  are  frequent  in  the  winter  mornings,  and  to  a 
less  degre«  in  autumn.  Snow  seldom  falls  in  any  great 
quantity,  and  on  an  average  only  on  7  days  per  annum. 
The  rainfall,  distributed  over  100  days,  reaches  32  inches — 
December  being  1.6  and  April  4.3.  Water  of  good  quality 
is  brought  to  the  city  from  a  distance  of  15  miles.  The 
population  of  Turin  was  only  about  4200  in  1377  and  0000 
in  1580;  but  by  1702  it  was  returned  as  43,866.  In  1848  it 
had  risen  to  136,849,  and  in  1861  to  204,715.  In  spite  of  the 
changes  caused  by  the  removal  of  the  capital,  first  to  Flor- 
ence and  then  to  Rome,  the  census  of  1881  showed  233,124 
inhabitants  (commune  252,832). 

Turin,  Augusta  Taarinorum,  took  its  name  from  the 
Taurini  or  Taurisci,  an  ancient  Ligurian  people.  The  town 
is  first  alluded  to  (but  not  distinctly  by  uame)  in  the  year 
218  B.C,  when  it  was  captured  by  Hannibal  after  a  three 
days'  siege,  being  at  that  time  a  place  of  great  strength. 
A  colony  of  Roman  veterans  was  introduced  into  the  city, 
possibly  after  the  battle  of  Philippi,  or  at  any  rate  after  the 
battle  of  Actium.  It  was  assigned  to  the  Stellatine  tribe. 
Of  Roman  architecture  scarcely  any  trace  remains  even  in 
the  oldest  parts  of  Turin,  but  the  arrangement  of  the  Btreets 
of  the  old  town  recalls  the  alignments  of  the  Roman  mili- 
tary settlement.  The  Palazzo  delle  due  Torn,  often  desig- 
nated the  Porta  Palatina,  is  probably  part  of  a  building  of 
the  8tb  century.  Turin  continued  to  be  a  place  of  impor- 
tance and  military  strength  under  numerous  vicissitudes, 
till  at  length  it  was  made  the  chief  town  of  Piedmont  by 
Amadeus,  first  duke  of  Savoy.  Under  Emmanuel  Philibert 
it  became  the  usual  residence  of  the  ducal  family,  and 
in  1515  the  bishopric  was  raised  to  metropolitan  rank  by 
Leo  X.  Between  1536  and  1562  Turin  was  occupied  bv  the 
French,  and  in  1630  it  lost  8000  of  its  citizens  by  the  plague. 
The  French  were  masters  once  more  from  1640  to  1706,  and 

to  Ybe  house 'of  7** 
Turin  was  the  capital  of  united  Italy, 
men  of  mark  born  in  Turin  it  is  enough  to  mention  La- 
grange, Oioberti,  Oesare  Balbo,  favour,  Marochetti  the 
sculptor,  D'Azeglio,  i 
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TIIE  terms  "Turkestan"  and  "Central  Asia"  are 
often  used  indiscriminately  to  describe  the  whole 
of  the  immense  territory  to  the  east  of  the 
Caspian,  comprised  between  Siberia  on  the 
tn)  Asia.  north  and  Khurasan  (Persia),  Afghanistan, 
and  Tibet  on  the  south,  or  to  designate 
•eparate,  sometimes  arbitrarily  determined,  parts  of 
the  same  region.  In  the  beginning  of  the  19th  cen- 
tury the  whole  of  the  territory  just  named,  with  its 
ereat  variety  of  altitudes,  climate,  inhabitants — these 
last  differing  as  much  in  their  history  as  in  their  pres- 
ent characteristics — was  comprised  under  the  vague 
denomination  of  High  Tartary,  or  High  or  Interior 
Asia.  After  the  appearance  of  Humboldt's  first  draft 
of  Ast'e  Central*  in  1831,  the  term  "Central  Asia" 
came  into  favor.  But  Humboldt's  limits  of  Central 
Asia  were  too  mathematical  (from  391°  to  49$°  N.  lat ), 
and  were  further  unsatisfactory  because  influenced  by 
his  erroneous  conception  of  the  mountains  of  Central 
Asia,  which  he  supposed  to  run  either  along  parallels 
or  along  meridians.  Richthofen  made  an  attempt  to 
limit  the  sense  of  the  term,  proposing  to  apply  it  only 
to  that  region — embracing  the  Tarim  drainage  area 
and  the  Gobi — which  has  no  outlet  either  towards  the 
ocean  or  to  the  Sea  of  Aral  and  Lake  Balkash  (Balk- 
hash) and  which  constitutes  the  Hang-hai  of  the 
Chinese  and  the  supposed  bed  of  the  Tertiary  Asiatic 
iMediterranean.  But  this  terminology,  besides  the 
drawback  of  including  within  Central  Asia  the  steppes 
of  the  Gobi  as  far  east  as  Transbaikalia  and  the  Great 
Khingan,  notwithstanding  the  broad  differences  by 


]  which  they  are  distinguished  from  the  drainage  area 
of  the  Tarim,  was  open  to  another  objection,  which 
has  been  pointed  out  in  M.  MushketofT s  Turkestan. 
It  excluded  from  Central  Asia  Turkestan  proper,  which 
nevertheless  has  had  the  same  recent  geological  his- 
tory as  the  Tarim  region,  and  therefore  has  so  many 
features  in  common  with  it  as  regards  soil,  climate, 
flora,  fauna,  population,  and  even  civil  history.  On 
the  other  hand,  if  Central  or  Interior  Asia  were  to 
include  West  Turkestan,  and  its  limits  to  be  deter- 
mined by  those  of  the  drainage-areas  which  have  no 
outlet  to  the  ocean,  the  basins  of  the  Volga  and  Ural, 
— that  is,  territories  purely  European  in  character, — 
would  have  to  be  comprised  under  the  Bame  denomina- 
tion. The  fact  is  that  in  Asia,  as  so  often  elsewhere, 
hydrographical  considerations  alone  furnish  no  sound 
basis  tor  geographical  delimitations,  and  that  these 
last  must  result  from  a  complicated  variety  of  consid- 
erations, chiefly  orographicaf,  inasmuch  as  orographies! 
are  indicative  of  other  physical  characters,  such  as 
geology,  climate,  flora,  fauna,  and  so  on.  Such  were 
the  views  of  Ritter  and  Humboldt,  and  we  are  now 
brought  back  to  their  conceptions,  but  corrected  into 
accordance  with  improved  Knowledge  of  the  Asiatic 
continent.  The  name  Central  Asia  can  still  be  used 
with  great  advantage  to  designate  that  immense  por- 
tion of  the  continent  to  the  east  of  the  Caspian  and 
the  TJst-Urt  plateau  which  is  limited  on  the  north  by 
the  important  climatic  and  gee-botanic  boundary  of 

!  the  Irtish  and  Anil  water-parting  and  the  Great  or 
Ektagh  Altai,  on  the  east  by  the  eastern  Gobi,  and  on 
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the  south  by  the  northern  border  of  the  Khor  plateau 
(Artyn-Tagh  and  Kuen-Lun),  the  Hindu-Kuan,  and 
the  Kopet-Dagh.  Extensive  as  it  is,  this  territory  has 
its  own  climatic  and  geo-botanic  features  ;  it  foruiB  a 
distinct  part  of  the  continent,  when  the  orography  of 
Asia  is  broadly  viewed ;  and  its  inhabitants  nave  a 
number  of  common  characteristics  resulting  directly 
from  the  physical  features  of  the  territory.  But  this 
immense  area  must  be  subdivided ;  and  its  subdivisions 
become  apparent  as  soon  as  the  orographical  features 
are  grasped. 

Two  great  plateaus  constitute  the  two  backbones,  as 
it  were,  of  the  orographical  structure  of 
Am. i, — that  of  eastern  Asia,  an  immense 
triangle  stretching  northeastwards,  having 
the  Himalayas  for  its  base  and  the  penin- 
sula of  the  Tchuktchis  for  its  apex ;  and  that  of 


Great 

Afclallc 

plateaus, 


1  edge  it  has  the  Iranian  plateau  ;  and  its  northwest  and 
!  northeast  boundaries  correspond  with  the  edge  of  the 
|  Ust-Urt  and  the  Irtish  and  Aral  water-parting,  which 
separates  it  from  Siberia.  The  Trapezium  is  1100 
miles  long  from  southwest  to  northeast,  and  900  miles 
wide  from  southeast  to  northwest.  It  thus  include*, 
not  only  the  depression  at  the  junction  of  the  two 
plateaus,  but  also  the  girdle  of  alpine  tracts  which 
fringes  them,  and  in  whose  deep  ana  sheltered  valleys 
the  Turkish  and  partly  Iranian  jx>pulation  of  Tur- 
kestan find  a  fertile  soil  and  plenty  of  water  for  their 
fields,  while  their  herds  graze  on  the  rich  alpine 
meadows  in  the  very  heart  of  the  Tian-Shan.  riot 
orographically  only  but  also  in  respect  of  its  recent 
geological  past,  its  climate,  flora,  fauna,  and  inhabi- 
tants, this  region  forms  a  geographical  domain  by 
itself,  quite  distinct  from  the  steppes  of  southeastern 


Hap  of  Eut  and  Wert  Turkertan.1 


western  Asia,  which  extends  at  right  angles  to  the 
above,  from  the  lower  Indus  to  the  Black  Sea.  The 
Hindu-Kush  connects  these  two  massive  swellings, 
both  continents  of  the  oldest  formation  in  Asia.  Both 
are  fringed  on  their  northern  edges  by  lofty  chainB 
of  mountains.  The  Tian-Shan,  the  Altai,  the  Sayan, 
and  the  Vitim  Mountains  rise  in  a  long  succession  on 
the  borders  of  the  former,  while  a  series  of  chains, 
which  might  be  described  under  the  general  name  of 
Kopet-Dagh,  continued  into'the  Transcaucasian  chains, 
rise  on  the  northeastern  edge  of  the  western  plateau. 
An  immense  trapezoidal  depression  occupies  the 
angle  on  the  west  where  the  great  plateaus 
kestaru  meet,  and  this  depression  is  West  Tur- 
kestan. Its  southeastern  limits  are  the 
Hindu-Kush  and  the  Tian-Shan ;  on  its  southwestern 

1  See  also  the  following  map*:  Himalaya,  vol.  XL  PI.  XVI.; 
Siberia,  vol.  xxll.  PI.  I. ;  and  Tibet,  PI.  IV.  above. 


Russia,  the  prairies  of  Siberia,  and  the  two  great 
plateaus  by  which  it  is  inclosed ;  and,  although  it  is 
easily  subdivided  into  two  parts — the  dry  lowlands  of 
the  Transcaspian  depression  and  the  plains  and  high- 
lands of  Turkestan  propers-it  presents  one  geographi- 
cal whole  when  contrasted  with  the  surrounding  region*. 
Some  doubt  may  arise  as  to  the  propriety  of  including 
in  it  the  plateau  of  Pamir ;  but  its  flora  and  fauna  are 
so  closely  connected  with  those  of  the  Tian-Shan  that, 
although  better  treated  as  a  separate  sub-region,  like 
the  Transcaspian  Turcoman  steppes,  it  cannot  be 
separated  from  the  above.  For  the  orographer,  the 
"Roof  of  the  World"  is  merely  a  succession  of  the 
wide  «/rf*  or  alpine  plateaus  that  are  characteristic  of 
the  Tian-Shan.  Most  of  this  territory  has  within 
recent  years  been  annexed  to  the  Russian  empire 
Bokhara,  with  its  vassal  khanates  in  the  gorges  of 
the  Pamir  slopes,  and  Khiva,  although  they  are  still 
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described  as  independent,  are  in  reality  rapidly  becom- 
ing dependencies  of  Russia,  and  the  railway  from  the 
Caspian,  which  is  about  to  connect  Merv  with  Samar- 
kand, will  complete  the  annexation  of  Bokhara.  West 
Turkestan,  therefore,  is  often  called  Russian  Turkestan, 
as  distinguished  from  Chinese  or  East  Turkestan. 
This  second  great  region  of  Central  Asia  also  has 

well-defined  limits.  A  glance  at  any  recent 
k«u.nUr     map  shows  that  there  is  in  the  great  eastern 

plateau  a  depression  bordered  by  the  deep 
slopes  of  the  Pamir  (Humboldt's  Bolor)  on  the  W. ,  the 
border-ridges  of  Tibet  (Kuen-Lun  and  Ahyn-Tagh)  on 
the  S.,  the  eastern  Tian-Shan  on  the  N.,  and  the  west- 
ern Gobi  on  the  E. 1  Although  we  call  it  a  depression, 
because  it  is  much  lower  than  the  surrounding  pla- 
teaus, it  is  itself  a  plateau,  ranging  from  3000  to  4000 
feet  above  sea-level.  This  depression — the  Hang-hai 
of  the  Chinese,  which,  during  the  later  Tertiary  and 
earlier  Quaternary  period,  was  covered  by  a  sea,  of 
which  a  very  small  survival  still  exists  in  Lob-Nor — 
is  now  drained  by  the  Tarim.  Its  deserts,  in  which 
human  settlements  are  now  very  rare,  though  formerly 
the  population  was  much  denser,  have  been  described 
under  a  variety  of  names  (Little  Bokhara,  Alty-shar 
or  Jity-shar,  Rashgaria,  and  so  on) ;  but  the  name  of 
East  Turkestan  has  prevailed,  and  there  is  no  reason 
for  abandoning  it,  provided  it  is  not  confounded  with 
DztrNQA&iA  (o.v.)  in  the  north  and  the  great  Desert 
of  Gobi  in  the  east  Dzungaria  is  a  deep  trench 
leading  from  the  lowlands  to  the  central  plateau,  and 
has  special  physical  features  and  a  history  of  its  own. 
The  Mongolian  Gobi,  on  the  other  hand,  owing  to  its 
position  on  the  lower  terrace  of  the  plateau  of  eastern 
Asia,  must  be  regarded  as  a  separate  unity.  In  fact, 
it  appears  to  be  more  closely  connected  with  the  pla- 
teau of  the  Selenga  on  the  north  and  that  of  Ordoa 
on  the  south  than  with  East  Turkestan  ;  and  it,  too. 
has  its  own  physical  features,  its  own  inhabitants,  and 
its  own  history. 

The  expression  Central  Asia  thus  includes  the  fol- 
lowing countries.  (A)  West  Turkestan,  comprising 
the  Tian-Shan  highlands,  the  Balkash  plains,  and  the 
Aral-Caspian  lowlands,  politically  divided  into  Russian 
Turkestan  (the  general-governorship  of  Turkestan  and 
the  Aral-Caspian  slope  of  Turgai  and  Akmolinsk),  the 
Chinese  oasis  of  Rufia  (Kuldja),  the  Transcaspian  re- 
gion, Khiva,  Bokhara  and  its  vassal  khanates,  and 
parts  of  Afghan  Turkestan.  (B)  East  Turkestan, 
comprising  the  Tarim  region  as  far  east  as  Lob-Nor. 
(C)  Dsungaria,  limited  on  the  northeast  by  the  Tar- 
bagatai,  Altai-Nauru,  Irdyn-ula,  and  Artsa-bogdo 
Mountains. 

Wbst  Turkestan 

As  comprised  within  the  above  limits,  West  Turkes- 
tan has  an  area  of  nearly  1,680,000  square 
miles,  and  a  population  of  nearly  8.500,000.* 
It  presents  a  very  great  variety  of  aspects, 
including  the  lonely  plateau  of  Pamir,  in 
height  second  only  to  that  of  Tibet;  the  immense 
complex  of  alpine  tracts  described  under  the  general 
name  of  Tian-Shan  (three  times  as  long  as  the  Alps 
of  Europe),  which  lift  their  snow-clad  peaks  four  and 
nearly  five  miles  above  the  sea,  and  feedhuge  glaciers, 
while  thejr  deep  valleys  and  gorges  partake  of  almost 
every  variety  of  climate  and  vegetation  ;  rich  prairies 
and  still  wider  lowlands  descending  below  the  level  of 
the  ocean ;  and  deserts  where  the  winds,  burning  hot 
or  icy,  but  always  dry,  have  free  scope  to  modify  the 
surface,  which  is  bare  of  ~ 


Pamir 
plateau. 


»  In  U>«  map  flwraed  October,  1887)  embodying  the  resulta  of 
PrievaJakya  fourth  Journey,  East  Turkoman  U  plainly  demarca- 
ted from  the  Gobi.  This  laat  faUi  by  a  ateep  ilope  toward*  the 
Tarim  depremion,  which  narrows  to  the  east  of  Lob-Nor  and  ter- 
minate* about  Afl-d,  aome  4800  feet  above  sea-level. 
»  Separate  portion*  of  it  are  described  under  A  j-ohakhtan, 
Khiva,  Oxers,  Syr-Daria,  Bekipalatinik,  Semik- 
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Nevertheless  West  Turkestan  is  sharply  divided  i 
two  parts. — the  highlands  in  the  southeast 
and  the  plains  and  deserts  in  the  northwest 
The  former  cover  an  area  nearly  1000  miles 
long  by  270  broad,  of  which  the  northern  parts 
described  under  the  general  name  of  Tian-Shan  (prop- 
erly, T'ban-ShaB).  Their  distinctive  feature  is  that, 
like  the  highlands  of  Siberia,  they  constitute  a  high 
border-ridge,  running  W.S.W.  to  E.N.E.  on  the  edge 
of  the  great  plateau  of  eastern  Asia  This  plateau  is 
fringed  on  its  outer  side  by  a  complex  of  short  ranges, 
which  mostly  run  parallel  to  the  border-ridges  and 
send  off  a  series  of  isolated  chains,  due  to  a  later  sys- 
tem of  upheaval,  through  the  plains  and  steppes  in  a 
northwestern  direction.  Down  to  the  middle  of  the 
19th  century  these  highlands  were  almost  absolutely 
unknown,  and  the  orography  of  Central  Asia  as  shown 
on  our  maps  was  quite  hypothetical.  Numerous  sur- 
veys by  Russian  and  British  explorers  have,  however, 
recently  disclosed  the  real  structure  of  those  regions ; 
and  it  has  now  become  possible  to  discriminate  the 
leading  features  of  the  orographical  conformation  of 
the  country.  The  Hindu-Rush,  with  its  snow-clad 
summits  of  18,000  and  20,000  feet,  limits  the  high- 
lands of  Turkestan  to  the  southeast  It  appears  now 
to  be  settled  that  this  ridge  runs  from  northeast  to 
southwest,  as  far  at  least  as  the  latitude  of  Cabul,  and 
possibly  still  farther  south  ;  and  the  last  Russian  sur- 
veys of  the  Pamir  show  that  it  extends  northeast  as 
far  as  Tash-Kurgan  (37°  45'  N.  lat,  75°  E.  long.). 
At  the  foot  of  its  northwestern  slope  it 
has  the  plateau  of  Pamir — the  "Roof  of 
the  World,  "—with  an  area  of  about  37,000 
square  miles.  A  series  of  chains,  gently  sloping  and 
dome-shaped,  rising  4000  or  5000  feet  above  the  level 
of  the  plateau,  traverse  it  from  southwest  to  north- 
east, with  a  remarkable  parallelism,  dividing  it  into  a 
series  of  broad  parallel  flat-bottomed  grooves  or  val- 
leys, which  do  not  sink  below  10,000,  and  sometimes 
14,000  feet  above  sea-level.  Thus  the  features  of  the 
lower  plateaus  of  northeastern  Asia  reappear  here  on 
a  greater  scale,  having  the  same  characters  and  the 
same  direction  in  the  plaitings  of  the  earth's  crust 

Nearly  150  miles  to  the  northwest  of  the  Hindu- 
Rush  lies  the  northwestern  border  of  the  Pamir, 
fringed  by  the  lofty  Trans- Arai  Mountains,  Their 
crest  covered  with  snow,  rises  nearly  4  miles  above 
the  sea  ( Raufmann  Peak  23,000  feet) ;  but  the  traveller 
approaching  them  from  the  south  would  hardly  guess 
their  height,  because  their  southern  slope  towards  the 
wildernesses  of  the  plateau,  themselves  13,000  feet 
high,  is  very  gentle.  The  great  elevation  of  the  border- 
chain  is  only  realized  when  it  is  seen  from  the  Arai 
valley  on  the  north,  where  its  steep  and  deeply  fur- 
rowed sides  tower  up  like  a  dark  wall,  from  11.000  to 
14,000  feet  high,  above  the  high  and  broad  valley  of 
the  Kizil-.su.  The  geological  structure  of  the  Arai 
valley  must  not  be  inferred  from  its  orographical  feat- 
ures, otherwise  we  should  describe  it  as  longitudinal. 
It  is  watered  by  the  Rizil-su,  which  flows  towards  the 
west  southwest  and  joins  the  Amu-Daria  under  the 
name  of  VakBh  (or  Wakhsh).  On  the  north  it  has 
the  lofty  Afai-Tagh  range,  also  partially  snow-clad. 
On  our  best  maps  the  Trans- Ala  •  Mountains  are 
figured  as  an  isolated  range,  some  120  miles  in  length; 
and  it  cannot  yet  be  affirmed  with  certainty  which 
chains  of  the  Tian-Shan,  possessing  the  same  border- 
ridge  characters,  ought  to  be  considered  as  its  continu- 
ations. Further  research  is  needed  to  determine 
whether  it  is  continued  southwest  by  the  Darvaz,  or 
Lahor,  Mountains,  where  the  group  of  lofty  Sel-tau 
peaks  feed  the  extensive  Fedtchenko  glacier,  or  by  tbf 
Hoja-Mahomet  chain  on  the  left  bank  of  the  Amu 
Daria.*  Thus  the  real  northwestern  limits  of  th,. 
Pamir  are  still  unsettled.    As  for  the  northeastern 


•  See  o. 
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continuations  of  the  Trans- Atai,  the  present  writer 
is  inclined  to  trace  them,  not  in  the  Koksbal-tau, 
but  in  the  Terakei  Ala-tau  and  the  high  mountains 
of  Sary-yassy.  where  the  Khan-Tengri  lifts  its  snow- 
clad  granitic  cap  24,000  feet  above  the  sea,  and  is 
surrounded  by  numerous  vast  glaciers  (SemenofTs 
and  MushketolTs  Muz-art).  It  would  thus  sepa- 
rate, broadly  speaking,  the  drainage  area  of  the 
Tarim  from  those  of  Lake  Balkash  and  the  Sea  of 
Aral.  Thus  the  border-ridge  of  the  Central  Asian  I 
plateau  would  have  a  length  of  more  than  1000  miles  | 
from  the  Amu  to  Kulja,  and  the  valleys  of  the  upper 
Naryn  and  Tekkes  would  therefore  be  homologous 
with  that  of  the  Alai. 
A  girdle  of  alpine  tracts,  from  150  to  180  miles  in 
width,  which  fringes  the  outer  edge  of  the 
Pamir  plateau,  consists  of  shorter  chains 
running  parallel  to  the  border  ridge  and 
ranging  from  11,000  to  17,000  and  20,000  feet  in  alti- 
tude. They  are  separated  by  deep  valleys,  mostly 
with  three  separate  foldings  of  Azoic  rocks.  Some 
of  these  ranges  are  covered  with  perennial  snow  and 
feed  great  glaciers,  among  which  Schurovsky  and 
Fedtchenko  glaciers  around  the  loftv  Kok-su  group 
are  especially  worthy  of  mention.  These  subsidiary 
chains  all  belong  to  the  oldest  system  of  upheavals, 
which  have  had  a  northeast  direction,  and  which  at 
four  different  places  are  modified  by  more  modern  ones 
having  a  northwestern  direction.  In  lat.  47°  N.  the 
orographical  structure  becomes  more  complicated,  the 
alpine  region  being  pierced  by  the  broad  Dzungarian 
trench,  which  leads  from  the  lowlands  of  the  Irtish  to 
the  heights  of  the  Central  Asian  plateau.  A  high 
ridge— the  Tarbagatai — continued  in  the  Tchinghiz 
(Jinghiz)  and  Karkaralinsk  Mountains,  branches  off 
northwestwards,  separating  Turkestan  from  Siberia. 
Further  east  the  Tian-Sban  is  continued  on  our  maps 
in  an  eastern  direction ;  but  our  knowledge  of  it  still 
remains  very  imperfect.1 
A  series  of  deep  depressions, — Balkh,  Ferghana, 
Issyk-kul,  and  Kulja, — sinking  to  low  levels 
amidst  the  Tian-Shan  highlands  follow  one 
another  in  a  northeast  direction.  That  of 
Issvk-kul  is  occupied  by  the  lake  of  the 
(5000  feet  above  the  sea),  while  the  second 
and  fourth,  now  desiccated,  are  lacustrine  basins.  A 
great  number  of  smaller  lacustrine  basins,  mostly  filled 
with  Tertiary  conglomerates,  occur  higher  up  in  the 
mountains.  For  the  orographer  ana  the  geologist 
they  are  homologous  with  those  of  the  Altai  and  east 
Siberia  (Bukhtarma,  Us,  Irkut,  Barguzin,  and  others). 
The  rivers  that  issued  from  the  high  alps  had  to  pierce 
many  parallel  ridges  in  order  to  reach  the  plains,  and 
they  frequently  expanded  into  wide  lakes  before  cleav- 
ing through  the  chains  of  mountains  the  narrow  and 
deep  transverse  gorges  by  which  they  descended  to  the 
lower  terraces. 
Like  the  highlands  of  Siberia,  those  of  Turkestan 
are  fringed  by  a  girdle  of  plains,  having  an 
altitude  of  from  1000  to  1500  feet,  and  these 
again  are  skirted  by  an  immense  lowland 
area  reaching  only  400,  300.  and  150  feet,  or  even 
sinking  below  the  level  of  the  ocean.  These  plains 
and  lowlands  cover  nearly  650,000  square  miles.  Some 
geographers  divide  them  into  two  portions, — the  higher 
plains  of  the  Balkash  (the  Ala-kul  and  Balkash  drain- 
age areas)  and  the  Aral-Caspian  depression,  which 
occupies  nearly  two-thirds  of  the  whole  and  has  been 
ably  described  by  M.  Mushketoff  under  the  appropri- 
ate name  of  Turanian  basin, — the  Kara-tau  Mountains 
being  considered  as  the  dividing  line  between  the  two. 
The  Balkash  plains,  more  than  1000  feet  above  the 
Bea,  and  covered  with  clay,  with  a  girdle  of  loess  at 

1  The  present  writer  li  inclined  to  onnxfder  the  "  Eastern  Tian- 
Shan  "  of  our  map«,  which  runs  cart-sontheast  to  Bafrmtch-kul. 
as  a  aeparate  chain  belonging  to  the  more  modern  xjirtem  of 
north  western  upheavals,  meeting  at  iu  — 
which  trend*  toward*  the  northeast. 


their  foot  ,  are  well  watered  by  the  Hi  and  other  feeder* 
of  Lake  Balkash  (see  Skwrtetchensk)  and  on  their 
rich  prairies  are  the  homes  of  numerous  Kirghiz.  Id 
the  southwest  the  clayey  soil  becomes  saline.  There 
is  the  Famine  steppe  (Bek-pak-daia),  while  in  the  Ak- 
kum  steppe,  which  surrounds  Lake  Kara-kul.  large 
areas  arc  covered  with  sands,  partly  shifting.  A  gulf 
of  clayey  plains  penetrates  up  the  Hi  into  the  interior 
of  the  mountains,  and  its  thick  layers  of  loess  form 
the  Kulja  oasis.    Another  gulf,  penetrating  much 
more  deeply  into  the  highlands  up  the  trench  occu- 
pied by  Lakes  Ebi-Nor  and  Ayar,  and  joining  tbt 
trench  of  the  upper  Irtish,  leads  by  an  imperceptible 
gradient  up  to  the  plateau  of  Central  Asia.   It  is 
known  as  the  ''Dzungarian  Gate,"  and  a  gate  it  hit 
been  since  the  dawn  of  history  for  whole  nations  of 
nomads  who  have  migrated  from  the  rapidly  desiccat- 
ing plateau  down  to  the  grassy  prairies  of  Siberia  and 
Russia.    The  plains  and  lowlands  of  the  Turanian  basn 
are  subdivided  by  a  line  drawn  from  northeast  to  south- 
west along  a  slight  range  of  hills  running  from  the 
sources  of  the  Isnim  towards  the  southeast  corner  of 
the  Caspian  (Bujnurd  and  FJburz  edge  of  Khora&an). 
This  low  range,  which  most  probably  separated  the 
lowlands  of  the  Aral-Caspian  region  (submerged  during 
the  Post- Pliocene  period )  from  the  higher  plains  which 
had  emerged  by  the  end  of  the  Tertiary  period,  now 
divides  the  Transcaspian  steppes  from  the  somewhat 
different  higher  plains  (see  Transcahpian  Region) 
In  the  Turanian  basin  the  contrast  between  desert  and 
oasis  is  much  stronger  than  in  the  Balkash  region 
Fertile  soil,  or  rather  soil  which  can  be  rendered  fertile 
by  irrigation,  is  limited  to  a  narrow  terrace  of  Ions 
along  tne  foot  of  the  mountains  (see  Syr-Daru),  and 
is  surrounded  by  barren  deserts.    Even  where  the  loess 
spreads  over  terraces  at  some  distance  from  the  moun- 
tains, as  in  the  southeast  Transcaspian  region,  it  can 
be  cultivated  only  when  irrigated.    The  dryness  of  the 
climate  is  excessive :  rain  falls  only  where  the  hills 
cause  the  clouds  to  condense,  the  soil  elsewhere  being 
moistened  otily  occasionally  by  a  few  showers.  Two 
rivers  only — the  Syr  and  the  Amu — succeed  in  crossing 
the  desert  and  reaching  the  Sea  of  Aral.    But  their 
former  tributaries  no  longer  run  their  full  course  :  the 
glacier-fed  Zerafshan  dries  up  amidst  the  gardens  of 
Bokhara  soon  after  emerging  from  the  highlands;  and 
the  Tejcn*,  the  Murghab,  and  the  Andkno  lose  them- 
selves amidst  the  fields  of  the  Turcomans.   The  onlv 
tributaries  which  the  Amu  retains  are  those  which 
have  the  whole  of  their  course  in  the  highlands.  In 
the  north  such  formerly  important  tributaries  of  the 
Syr  Daria  as  the  Tchu.  with  its  subtributary  the  Sary- 
su,  now  dry  up  some  hundreds  of  miles  distant  from 
the  main  stream.    The  arid  desert  absorbs  every  drop 
of  running  water  which  reaches  its  borders. 

The  whole  area  is  now  undergoing  geological 
on  a  vast  scale.  Rivers  have  changed  their 
courses,  and  lakes  their  outlines.  Faraway  D  ofw«» 
from  their  present  shores  the  geologist  finds  Turketuu 
indubitable  traces  of  the  recent  presence  of 
the  lakes  in  the  shells  they  have  left  amidst  the  sands. 
Traces  of  former  rivers  and  channels,  which  were  the 
main  arteries  of  prosperous  regions  within  the  period 
of  written  history,  have  now  disappeared.  Of  the 
highly  developed  civilizations  which  grew  up  and 
flourished  in  Bactriana,  Bokhara,  and  Samarkand  the 
last  traces  are  now  undergoing  rapid  obliteration  with 
the  desiccation  of  the  rivers  and  lakes.  The  great 
"  Blue  Sea  "  of  Central  Asia,  the  Sea  of  Aral,  which 
at  a  recent  epoch  (Post-Glacial)  extended  southwert 
to  Sary-kamysh.  and  the  shells  of  which  are  found 
north  and  east  of  its  present  shores  from  50  to  200 
feet  above  its  present  level  (162  feet  above  the  ocean, 
and  245  above  the  Caspian),  now  occupies  but  a  small 
portion  of  its  former  extent.  It  covers  a  shallow  de- 
pression, some  23,000  square  miles  in  area,  which  is 
drying  up  with  astonishing  rapidity,  so  that  the  pro- 
cess of  desiccation  can  be  shown  on  surveys  separated 
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only  by  intervals  of  ten  years ;  large  parts  of  it,  like 
Gulf  Aibughir,  have  dried  up  since  the  Russians  took 
pot«4-.s«ion  of  it*  shores.  Steamers  regularly  ply  on 
its  waters  and  ascend  both  its  tributaries.  The  whole 
country  is  dotted  with  lakes,  which  are  rapidly  disap- 
pearing under  the  hot  winds  of  the  deserts ;  and  the 
clayey  takyrt  of  the  steppes  give  evidence  of  thousands 
of  lakes  which  have  quite  recently  ceased  to  exist, 
leaving  beds  of  clay  kept  wet  by  the  condensed 
moisture  of  winter  and  the  few  rain-showers  of  early 
spring. 

Lake  the  highlands  of  eastern  Asia,  those  of  Turkestan 

Geolwv  *r*  D008t,y  Dui,t  UP  °t  Aaoio  gneisses  and 
y  metamorphic  slates,  resting  upon  granites, 
syenites,  old  orthoclaac  porphyries,  aud  the  like.  These 
upheavals  date  from  the  remotest  geological  ages ;  and  since 
the  Primary  epoch  a  triangular  continent  having  its  apex 
turned  towards  the  northeast,  as  Africa  and  America  have 
theirs  pointing  southward,  rose  in  the  middle  of  what  now 
constitutes  Asia.  It  is  only  in  the  outer  foldings  of  the 
highlands  that  Primary  fossilifcrous  deposits  are  found, — 
Devonian,  Carboniferous,  and  Penuo-Garbonic.  Within 
that  period  the  principal  valleys  were  excavated,  and  their 
lower  parts  have  been  filled  up  subsequently  with  Jurassic, 
Cretaceous,  and  Tertiary  deposits.  One  of  the  most  stri  king 
instances  of  this  la  the  very  thick  Cretaceous  and  Tertiary 
deposits  which  cover  the  bottom  of  the  valley  of  the  Vaksh 
•  right  tributary  of  the  Amu)  and  are  continued  for  about 
300  miles  to  the  northeast,  as  far  as  the  Atai  valley,—  prob- 
ably  along  the  edge  of  the  Pamir  plateau.  The  deposits  of 
the  Secondary  period  have  not  maintained  their  horizontal 
position.  While  upheavals  having  a  northeastern  strike 
continued  to  take  place  after  the  Carboniferous  epoch,1 
another  series  of  upheavals,  having  a  northwestern  strike, 
and  occasioned  by  the  expansion  of  diabases,  doleriteK, 
lut-laptiyres,  and  andesites,  occurred  later,  subsequently  at 
k>a*t  to  the  close  of  the  Tertiary  period,  if  not  also  before 
it,  dislocating  former  chains  and  raising  rocks  to  the  highest 
levels  by  the  addition  of  new  upheavals  to  the  older  ones. 
Throughout  the  Triassic  and  Jurassic  periods  nearly  all 
Turkestan  remained  a  continent  indents  by  gulfs  and 
lagoons  of  tho  south  European  Triassic  and  Jurassic  sea. 
Immense  fresh-water  lakes,  in  which  were  deposited  layers 
of  plants  (now  yielding  coal  I,  filled  up  the  depressions  of 
the  country.  Cretaceous  and  Tertiary  deposits  occur  ex- 
tensively along  the  edge  of  the  highlands.  Upper  and 
Middle  Cretaceous,  containing  phosphates,  gypsum,  naph- 
sulphnr,  and  alum,  attain  thicknesses  of  3000  and  5000 
in  Uissai 


feet 


Representatives  of  all  the  Tertiary  f 
lions  are  met  with  in  Turkestan  ;  but,  while  in  the  high- 
lands the  strata  are  coast-deposits,  they  assume  an  open-sea 
character  in  the  lowlands,  aud  their  rich  fossil  fauna  fur- 
niahca  evidence  of  the  gradual  shallowing  of  that  sea,  until 
at  last,  after  the  Sarmathian  period,  it  became  a  closed 
Mediterranean.  During  the  Post-Pliocene  period  this  sea 
broke  op  into  several  parts,  united  by  narrow  strait*.  The 
connection  of  Lake  Balkash  with  the  Sea  of  Aral  can  hardly 
be  doubted  ;  but  this  portion  of  the  great  sea  was  the  first 
to  be  divided.  While  the  Sea  of  Aral  remained  in  connec- 
tion with  the  Caspian,  tho  desiccation  of  the  Lake  Balkash 
ha.ii  u,  and  its  break-up  into  smaller  separate  basins,  were 
already  going  on.  The  Quaternary  epoch  is  represented 
by  vast  morain ic  deposits  in  the  valleys  of  the  Tian-Shan. 
About  Khan-Tengrl  glaciers  descended  to  a  level  of  6800 
feet  above  the  sea,1  and  discharged  into  the  wide  open  val- 
leys  or  *yri*.  It  is  most  probable  that,  when  allowance  has 
been  made  for  the  obliteration  of  glacial  markings,  and  the 
region  has  been  better  explored,  it  will  appear  that  the  gla- 
cistion  of  Turkestan  was  on  a  scale  at  least  as  vast  as  that 
of  the  Himalayas.  In  the  lowlands  the  Aral-Caspian  de- 
posite.  which  it  is  difficult  to  separate  sharply  from  the 
later  Tertiary,  cover  the  whole  of  the  area.  They  contain 
shells  of  moll  asks  now  inhabiting  the  Sea  of  Aral,  and  in 
their  petro graphical  features  are  exactly  like  those  of  tho 
lower  Volga.  The  limits  of  the  Post- Pliocene  Aral-Caspian 
sea  have  not  yet  been  fully  traced.  It  extended  some  200 
mile*  north  and  more  than  90  miles  east  of  the  present  Aral 
shores.  A  narrow  strait  connected  it  with  Lake  Balkash. 
The  Ust-Urt  plateau  and  the  Mugojar  Mountains  (see 
Tuboai)  prevented  it  from  spreading  northwestward,  and 
a  narrow  channel  connected  it  along  the  Utboi  (see  p.  544 
tupra)  with  the  Caspian,  which  sent  a  broad  gn If  to  the  east, 
spread  up  to  Volga,  and  was  connected  by  the  Manytch  with 
the  Black  8ea  basin.   Great  interest,  geological  and  histor- 

>  MnahketofTi  Turkfttan  (pp.  8ft.  681)  fwms  to  Justify  this  con- 
clusion. 

•  gee  I  Ignaiicff,  in  Izi<alia  of  Rust.  Gec.gr  8oc.,  vol.  xxlli.,  1887. 


ical,  thus  attaches  to  the  recent  changes  undergone  by  this 
has  in ;  but  much  still  remains  to  be  done  before  the  numer- 
ous questions  arising  in  connection  with  it  can  be  settled. 
Since  the  theory  of  geological  cataclysm*  was  abandoned, 
aud  that  of  slow  modifications  of  the  crust  of  the  earth 
accepted,  new  data  have  been  obtained  in  the  Aral-Caspian 
region  to  show  that  the  rate  of  modification  after  the  close 
of  the  Glacial  period,  although  still  very  slow,  was  faster 
than  had  been  supposed  from  the  evidence  of  similar 
changes  now  going  on  in  Europe  and  America.  The  effects 
produced  by  desiccating  agencies  are  beyond  all  comparison 
more  powerful  than  those  which  result  from  the  earth- 
quakes that  are  so  frequent  in  Turkestan.  All  along  the 
base  of  the  highlands,  from  Khojend  to  Vyernyi,  earth- 
quakes  are  frequent;*  but,  however  destructive  of  life, 
their  effects  lie  beyond  the  scope  of  our  observational 
methods. 

The  climate  of  West  Turkestan  is  exceedingly  dry  and 
continental.  Although  the  country  is  comprised 
within  the  latitudes  of  Sicily  and  Lyons,  it  Climate, 
has  a  south  Norwegian  January  and  a  Persian 
summer.  Temperatures  of  more  than  100°  Pahr.  in  the 
shade  are  common,  and  the  heat  is  rendered  still  more  un- 
bearable by  the  reflection  from  a  soil  destitute  of  vegetation. 
The  winter  is  for  the  most  part  so  cold  that  tho  average 
temperature  of  January  is  below  the  freezing  point,  and 
even  reaches  0°  Fahr.  Snow  (alls  for  several  months  on  the 
lower  Syr-Daria,  and,  were  it  not  blown  away  by  the  winds, 
sledge-commuuication  would  be  possible.  This  river  is 
frown  for  an  average  of  123  days  every  year  in  its  lower 
parts,  and  nearly  100  days  at  Perovsk.  At  Tashkcnd  there 
is  snow  during  two  months  and  temperatures  of —10°  Fahr. 
have  been  measured.  In  1876,  on  24th  October,  almond- 
trees,  vines,  aud  cotton  crops  were  buried  under  a  lieaw 
snowfsll.  To  the  south  of  Khojend  the  winter  becomes 
more  dement.  Absence  of  rain  is  the  distinctive  feature 
of  the  climate.  Although  it  raiusand  snows  heavily  on  the 
mountains,  only  11  inches  of  rain  and  snow  (all  throughout 
the  year  at  Tashkend,  at  the  base  of  the  highlands;  and 
tho  steppes  of  the  lower  Amu  have  less  than  3  inches.  A 
few  showers  are  all  that  fall  from  the  almost  invariably 
cloudless  sky  above  the  Transcaspian  steppe*.  The  follow- 
ing table  will  illustrate  the  climate  of  Turkestan : 
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The  fauna  of  Turkestan  belongs  to  the  great  too-geo- 
graphical domain  of  northern  Asia,  and  is  only 
differentiated  by  the  presence  of  species  which  Fauna, 
have  disappeared  from  the  peripheric  parts  of 
the  Old  World  and  now  find  a  refuge  in  the  remotest  regions 
of  the  uninhabited  plateau.  From  the  great  Paleoarctic 
region  it  Is  distinguished  by  the  presence  of  Himalayan 
species.  The  distinctive  animal  of  the  Pamir  plateau  is  the 
magnificent  OvU  poii  (conjectured  to  be  the  ancestor  of  our 
common  sheep),  mentioned  by  Marco  Polo  and  rediscovered 
by  8yevertsoff.  It  breeds  by  thousands  on  the  Pamir, 
climbing  the  highest  ridges,  which  it  prefers  to  the  vallevs. 
The  region  to  which  it  is  confined  has  the  shape  of  an 
ellipse,  with  its  longer  axis  running  southwest  to  northeast. 
The  animal  is  rare  on  the  upper  Naryn,  and  never  pene- 
trates to  the  west  of  Sel-su.'  In  the  alpine  tracts  of  the 
Tian-Shan,  on  the  borders  of  the  Pamir,  their  horns  and 
skulls  are  frequently  met  with,  but  there  the  place  of  the 
species  is  now  taken  by  Ovi$  karetini.  The  wild  horse,  which 
occurred  in  Poland  a  few  centuries  ago,  has  been  discovered 
by  Prejevalaky  in  the  highlands  of  Dsungariaand  described 
as  Eq**»  prjevaUkii  by  Polyakoff.  The  wild  camel  inhabits 
the  lonely  plateaus  south  of  the  Ala-Shan ;  but  no  descrip- 

*  For  a  Hit  of  Ibetn.  see  TwrtUa  of  Ruts.  Oeogr.  Soc  vol 
I  18S7 :  also  Orloff.  In  Mem.  qf  A'usaa  X<Uur<U<,',,  1878,  ill 
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tion  of  it  baa  been  published.  The  other  mammals  of 
Turkestan  are  mostly  those  wbich  are  met  with  elsewhere 
in  north  Asia.  The  large  light-colored  Himalayan  bear 
( Urtut  itabtllinHi)  has  its  home  on  the  Pamir,  and  the  smaller 
strong,  white-clawed  Leuconyx  up  to  the  highest  levels  on 
the  Tian-Shan.  Antelopes,  Lepa*  Ukmauni,  Lagomys  rutiiut, 
various  species  of  Arvieolm,  and  the  Himalayan  long-tailed 
marmot  (Arctomy*  caudatut),  the  most  characteristic  inhabi- 
tant of  the  alpine  meadows,  are  the  only  mammals  of  the 
Pamir  proper.  In  the  alpine  region  are  found  the  badger 
<Mele»  (oxits),  the  ermine  (Putorimi  ermintu*.  and  six  other 
Musifiidx,  the  wild  dog  ( CanU  alpinut),  the  common  and  the 
black-eared  fox  (C.  nuslanotu),  while  the  coraac  fox  ( C.  ccrtae) 
is  met  with  only  on  the  plains.  Two  species  of  lynx,  the 
cheetah  (Felu  JubaUt),  Feli*  manul,  and  Mb  irbit,  this  last 
extending  westwards  as  far  as  the  Persian  Gulf  and  east- 
wards as  far  as  the  river  Amur,  must  be  added  to  the  above. 
The  tiger  is  met  with  only  on  the  lower  Amu-Daria,  except 
when  it  wanders  to  the  alpine  region  in  pursuit  of  the  maral 
deer  {Cenmt  moral).  The  jackal  is  characteristic  of  the 
steppes ;  it  banishes  the  wolves  and  foxes.  Hares  are  repre- 
sented by  several  species,  Lepiu  lekmnnni  bring  the  most 
characteristic  Both  the  common  and  the  long-tailed  mar- 
mot (A.  baibacinut  and  A.  caudatut]  are  found  at  the  foot  of 
the  mountains,  as  also  four  species  of  Spermopkilut,  three  of 
voles,  two  of  the  mouse,  and  three  of  the  hamster.  The 
Merionet  (four  species)  aud  the  jerboa  (five  species)  are  only 
met  with  in  the  steppe  region.  Of  ruminants,  besides  the 
sheep  ( 0.  poli,  O.  kartiini,  0.  nigrimontana,  O.  keinsii),  we  find 
one  mufflon  (Mutimon  vignei),  formerly  known  only  in  the 
Himalayas,  the  Chinese  antelope  (AntUope  tubgutturota)  and 
the  saiga  antelope  in  the  steppes,  the  Siberian  ibex  and  an- 
other goat,  the  yak,  the  sebu  or  Indian  ox,  the  common  ox, 
the  camel,  and  the  dromedary.  The  wild  boar  is  common 
in  the  reed  thickets  along  the  rivers  and  lakes,  where  it 
stays  during  the  winter,  migrating  to  the  highlands  in 
summer.  The  hedgehog  and  porcupine  are  common  in  the 
plains. 

It  would  be  impossible  to  describe  in  a  few  words  the 
avifauna.  No  fewer  than  385  species  are  recorded,  most  of 
them  being  middle- European  and  Mediterranean.  A  large 
number  were  formerly  known  only  in  the  Himalayas,  or  in 
Persia,  while  others  have  their  origin  in  east  Asia.  The 
commonest  are  mostly  European  acquaintances.  As  for  the 
very  rich  insect  fauna,  of  which  full  descriptions  are  now 
accessible,  it  is  worthy  of  note  that  among  the  Lepidoptera 
of  the  Pamir  there  is  an  interesting  mixture  of  Tian-Shan 
with  Himalayan  species.  M.  Grum-Grrimailo  found  on 
the  Pamir  the  Coliat  nattet,  a  species  characteristic  of  Lab- 
rador and  Lapland ;  like  the  alpine  plants  which  bear 
witness  to  a  Glacial  period  flora  in  the  Himalayas,  this 
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butterfly  is  a  survival  of  the  Glacial  period 


the 


As  a  whole  the  flora  of  Turkestan  belongs  to  that  of  Cen- 
tral Asia,  which  was  formerly  continued  by  goo- 
Flora,  botanists  as  far  west  as  the  steppes  or  Russia, 
but  which  must  now  be  considered  as  a  separate 
region  subdivided  into  two,— the  Central  Asian  proper  and 
that  of  the  Gobi.  It  has  its  own  habitus,  notwithstanding 
the  number  of  species  it  has  in  common  with  Siberia  and 
southeast  Russia  on  the  one  hand  and  with  the  Himalayas 
on  the  other,  and  this  habitus  is  due  to  the  dryness  of  the 
climate  and  the  consequent  changes  undergone  by  the  soil. 
Towards  the  end  of  the  Glacial  period  the  Tian-Shan  Moun- 
tains had  a  flora  very  like  that  of  northern  Caucasus,  com- 
bining the  characters  of  the  floras  of  the  European  Alps 
and  the  Altai,  while  the  prairies  bad  a  flora  very  much  like 
that  of  the  south  Russian  steppes.  During  the  Stone  Age 
the  human  inhabitants  lived  in  forests  of  maple,  white 
beech,  and  apple  trees.  But  the  gradual  desiccation  of  the 
country  resulted  in  the  immigration  from  the  Central  Asian 
plateau  of  such  species  as  could  adapt  themselves  to  the  dry 
climate  and  soil,  in  the  disappearance  of  European  and 
Altaic  species  from  all  drier  parts  of  the  region,  in  the  sur- 
vival of  steppe  species,  and  in  the  adaptation  of  many  of 
the  existing  species  to  the  needs  of  an  arid  and  extreme 

'  For  ampler  information,  see  Syevertsofl"*  "Vertical  and 
Horizontal  Distribution  of  Turkestan  Animals,"  In  Irrrsfia  of  the 
Moscow  Soc.  of  Amateurs  of  Nat.  Science,  1K73 ;  Fedtchenko's 
"Travels  to  Turkestan,"  extending  over  18  parts  of  vols,  xi.,  xix., 
xxi..  xziv.,  and  xxvl  of  the  same  I&r*tia.  and  forming  a  series 
of  monographs  by  specialists  wbich  deal  with  separate  divisions 
of  the  animal  and  vegetable  kingdom  (the  flora  by  Kegel) ;  Osh- 
anin's  Zoo-Qcographir>-d  Problemt  in  TurknUm,  Tashkend.  1880; 
Orum-tirztmaifo'i  "  Flora  and  Fauna  of  Pamir,"  in  Itrexria  of 
Buss.  Geogr.  8oc.,  1886;  Works  of  the  Aral-Qupum  Expedition; 
Butleroff 's  "  Ornith.  of  Nukus,"  in  Mem.  SI.  Peter*.  Soc  Xat.,  vol. 
x.,  1879 ;  and  the  Journeys  of  Borscholf.  ScmenofiT,  Byevertaoff, 
Osten-Sacken  (Sertum  Tian-Shnnicvm),  Kegel,  Prjevalsky,  and 
many  others,  rf.  also  for  the  sonthern  parts  of  the  region  Rrportt 
of  the  Afghan  * 


climate  and  a  saline  soil.*  At  present  the  flora  of  Turk «taa 
has  a  variety  of  characters,  depending  on  the  various  phys 
ical  aspects  of  the  separate  regions,  the  Pamir  vegetation 
and  that  of  the  Aral-Caspian  steppes  constituting  two  tjpt* 
with  numberless  intermediate  gradations. 

There  is  no  arboreal  vegetation  on  the  Pamir,  except  s  few 
willows  and  tamarisks  along  the  rivers.  Mountain  tod 
valley  alike  are  covered  with  soft  carpets  of  grass,  various 
species  of  Fettuca  predominating  almost  to  the  exclusion  of 
all  others.  In  the  immediate  vicinity  of  water  the  ryot* 
( Caret  pkytoidet)  grows,  and  a  few  patches  are  covered  with 
Allium.   To  these  may  be  added  a  few  Banmmculact*,  tone 

o^^uw^i/^JdT'few  L^mi^°rTn^^orth^sd 
west  the  Stipa  of  the  Russian  steppes  supersedes  Fextva  toi 
affords  splendid  pasture  for  the  herds  of  the  Kara-Kirghix 
In  the  gorges  and  on  the  better-watered  slopes  of  the  moon- 
tains  the  herbaceous  vegetation  becomes  decidedly  rich. 
Besides  the  abovo-named  there  are  many  other  frraiaw. 
such  as  the  beautiful  Latiaqrattu  tplendent,  and  whole 
seas  of  Scabiomr.    Ermurut,  of  a  variety  of  colors  and  6  to? 
feet  in  height,  forms  thickets  along  with  the  tall  Semdamu 
fvtida.   The  northern  slopes  of  the  Atai  chain  are  richer  it 
trees.   Up  to  12,000  feet  full-grown  specimens  occur  of  the 
artcka  (Juniperut  pteudo-Sabima),  characteristic  of  the  whole 
northern  slopes  of  the  Turkestan  highlands,  the  poplar,  t 
very  few  birches  it.  Soodiana),  and  a  rich  underwood  of 
I  shrubs  familiar  in  European  gardens,  such  ss  Rkadodexdrm 
I  chrymnthum.  Sorbut  aucuparia  (rowan),  Herherit  hfteroptdt 
(berberry),  Lonieera  Tatarica  (honeysuckle),  and  Crairjm 
(hawthorn f.    Farther  east  and  north  comes  the  Turkestan 
pine  (Picea  Sekrenkiana),  while  at  lower  levels  there  grow 
|  numerous  willows,  black  and  white  poplars,  tamarisk,  large 
I  Celtis,  as  well  as  shrubs  of  Elttagnut  (wild  olive),  Hippopku 
j  rkamnoidet  (sallow  thorn),  Ruoum  fruticotut  (blackberry  . 
i  Prunut  tpinota  (blackthorn),  and  P.  Armeniaca  | apricot  i.  The 
!  characteristic  poplar,  Populut  diver  ti folia,  which  docs  not 
seem  to  have  found  yet  the  shape  of  leaves  best  suited  to  the 
I  climate,  and  therefore  produces  them  in  most  striking  vari- 
'  ety,  and  the  dwarf  Acer  Lobelii — very  different,  however, 
from  the  European  maple — also  occur. 

The  above  applies  to  most  of  the  highlands  of  the  Han- 
!  Shan.  The  drier  southern  slopes  are  quite  devoid  of  arboreal 
vegetation.  On  the  northern  slopes,  at  the  higher  levels, 
only  the  Juniperut  pteudo-Sabina  grows  on  the  mountain*, 
and  rich  meadow  grasses  cover  the  fyrts.  Lower  down,  si 
about  7500  to  8000  feet  the  conifer  zone  begins,  characterised 
by  the  Picas  Sekrenkiana,  which  furnishes  the  inhabitant* 
with  timber  and  fuel.  Of  course  the  artcha  and  a  few  other 
deciduous  trees  also  occur.  The  richest  tone  is  that  which 
comes  next,  extending  downwards  to 
There  woods  of  birch,  several 
{Acer  Semtnotii),  and  a  rich 
mountain  slopes.  Orchards  of  apple  and  apricot  i 
the  villages.  The  meadows  are  covered  with  a  rich  vegeta- 
tion,—numberless  bright  Pronir,  variegated  Scabioar.  large 
Oontolvulacatt,  all  kinds  of  Campanula:,  dark -colored  AVms- 
rus,  splendid  UmbtUiferB!,  yellow-flowered  Gall  turn,  a  mats  of 
Rotacext,  Alike*,  Glycyrrkixm,  high-stemmed  Scorwiamt 
f<etida,  and  tall  Graawwje.  But,  as  soon  as  the  soil  loses  it* 
fertile  humus,  it  produces  only  a  few  of  Pklomit,  Alkagi 
ramelorum,  Ptammte,  Saltolacem,  Artemitim,  Peganum,  and  some 
poppies  and  ChawumUlm,  but  only  in  the  spring.  The  ii- 
vading  steppe  plants  appear  everywhere  in  patches  in  the 
Turkestan  meadows.  Very  often — almost  invariably  on  the 
drier  southern  slopes  of  the  mountains — the  steppe  vegeta- 
tion climbs  up  to  the  level  of  the  alpine.  Nowhere,  perhaps 
is  the  effect  of  various  soils — loess,  clay,  salt  clay,  and  taud 
— upon  vegetation  better  observable  than  in  the  recently- 
emerged  and  arid  regions  of  Turkestan. 

The  "  culture "  or  "  apricot "  tone  is  followed  by  the 
prairie  belt,  in  which  black-earth  plants  (Stipa  and  the 
like)  struggle  for  existence  against  invading  Central  Asian 
forms.  And  then  come  the  lowlands  and  deserts  with  their 
moving  sandy  barkkans,  tkort,  and  takyrt  (see  TraKscaspiav 
R ec; ion  I.  Two  species  of  poplar  (P.  pruinota  and  P.  diswa- 
folia),  FJxeagnut  anguttifolia,  the  ash,  and  a  few  willows  grow 
along  the  rivers.  Large  areas  are  wholly  destitute  of  vege- 
tation, and  after  crossing  100  miles  of  such  a  desert  the 
traveller  will  occasionally  come  npon  a  forest  of  ttkani 
( A nabatu  Ammodendron  >.  Contorted  stems,  sometime*  of 
considerable  thickness,  very  hard,  and  covered  with  a  grsv 
cracked  bark,  rise  out  of  the  sand,  bearing  green  plume*  of 
thin  branches,  with  small  grayish  leaves  and  pink  fro  ' 
Sometimes  the  tree  is  a  mere  knot  peeping  above  the  sand 
with  a  crown  of  thin  branches.  But  even  these  fan  taw  >- 
growths  are  rapidly  being  destroyed  by  the  Kirghii  henJs- 
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i,  who  dm  them  for  fuel.1  In  spring,  however,  the 
steppe  assumes  quite  another  aspect,  being  covered,  except 
where  the  sands  are  shifting,  with  a  rich  vegetation.  Per- 
sian apedes  penetrate  into  Bokhara  and  the  region  of  the 
upper  Amu. 

As  already  stated  (p.  675),  the  climate  of  Turkestan  varies 
considerably  from  north  to  south.  In  Akmo- 
linak  and  Semiryetchcnsk  most  of  the  kinds 
of  corn  which  characterize  Middle  Russia  are 
grown.  8onth  of  the  Tcha  and  the  Syr-Duria  gardening 
is  a  considerable  industry  ;  and,  although  rye  and  wheat 
continue  to  be  the  chief  crops,  the  culture  of  the  apple, 
and  especially  of  the  apricot  (uryuk),  acquires  importance. 
Attempts  are  also  made  to  cultivate  the  vine.  The  inhabi- 
tants of  the  neighborhood  of  Tashkend  and  Samarkand,  as 
well  as  those  of  the  much  more  northern  but  better  shel- 
tered K u Ija  oasis,  add  the  cultivation  of  the  almond,  pome- 
granate, and  fig.  Vines  are  grown  and  cotton  planted  in 
those  districts.  Finally,  about  Khojend  and  in  Ferghana, 
where  the  climate  is  milder  still,  the  vine  and  the  pistachio 
tree  cover  the  hills,  while  agriculture  and  horticulture  have 
reached  a  high  degree  of  perfection.  Successful  attempts 
are  now  being  made  to  grow  the  tea-plant  in  the  Transcas- 


pian  region. 

The  arable  hind,  being  limited  to  the  irrigated  terraces 
of  loess  already  spoken  of,  occupies  less  than  a 
tAure1<m1'      fiftieth  of  the  whole  area  of  west  Turkestan, 


Transcaspian  deserts  are  left 


remainder  is  nearly  equally  divided 
and  desert  (sandy  steppe  and  barren 
a  very  equitable  distribution  of  irri- 


Minerals. 


with  Moslem  law,  agriculture 
d  a  high  stage  of  development 
Two  crops  are  usually  taken  every  year.' 
Wheat,  barley,  millet,  pease,  lentils,  rice,  sorghum,  lucerne, 
and  cotton  are  the  chief  agricultural  products.  Carrots, 
melons,  vegetable  marrows,  and  onions  are  extensively 
grown.  Rye  and  oat*  are  cultivated  in  Kazalinsk  and 
Kup.a.  Corn  is  exported.  Owing  to  the  irrigation,  total 
failure  of  crops  and  consequent  famines  are  unknown, 
unless  among  the  Kirghiz  shepherds.  The  kitchen  gardens 
•f  the  Mohammedans  are,  as  a  rule,  admirably  kept.  Pota- 
toes are  grown  only  by  the  Russians.  The  cultivation  of 
cotton  is  rapidly  extending  (32,000  acres  in  1886),  as  also  is 
sericulture,  which  is  chiefly  carried  on  in  Ferghana,  whence 
silk  cocoons  are  an  important  iteni  of  export.  Cattle- 
breeding  is  extensively  pursued,  and  in  Russian  Turkestan 
alone  recent  estimates  show  400,000  camels,  1,600,000  horses, 
1,200,000  cattle,  and  11,000,000  sheep.  This  last  figure, 
however,  is  but  a  very  rough  estimate, — the  flocks  on  the 
Kirghiz,  steppe  being  so  large  that  the  proprietors  them- 
selves do  not  know  their  exact  numbers.  Murrains  are  of 
frequent  occurrence ;  a  recent  one  resulted  in  a  terrible 
famine  among  the  Kirghiz.  Live  cattle,  hides,  wool,  camel- 
hair,  tallow,  felt,  and  leather  are  exported  to  a  consider- 
able extent. 

The  mineral  wealth  of  Turkestan  is  considerable.  Traces 
of  auriferous  sands  have  been  discovered  at 
many  places,  but  the  percentage  of  gold  is  too 
'  to  make  the  working  remunerative.  Silver,  lead,  and 
iron  ores  occur  at  several  places ;  but  the  want  of  fuel  is  an 
•betacle  to  their  exploitation.  The  vast  coal-beds  of  Kulia 
and  several  inferior  ones  in  Turkestan  are  not  yet  seriously 
worked,  the  total  yearly  output  being  only  some  120,000 
•wts.  The  naphtha  wells  of  Ferghana  and  the  layers  of 
graphite  about  Sairam-Nor  are  also  neglected.  There  are 
abundant  deposits  of  gypsum,  alum,  kaolin,  marble,  and 
similar  materials.  Notwithstanding  the  salt  springsof  Ferg- 
hana and  Syr-Daria,  the  salt  lakes  of  the  region,  and  the  rock- 
salt  strata  of  the  Alexandrovsk  Mountains,  salt  is  Imported. 
Turkestan  has  no  manufacturing  industry  carried  on  by 
,  means  of  machinery,  except  a  few  distilleries 

in  i  t  r»X     an,i  two  establishments  for  dressing  raw  cotton. 

But  there  is  a  great  variety  of  artisan  work, 
which,  however,  has  been  for  some  time  declining  and  now 
stands  at  a  rather  low  level  *  Trade  is  very  actively  carried 
on.  Its  importance  may  be  judged  by  the  fact  that  in  1876 
27,900  camels  were  used  for  the  transport  of  wares  to  Tash- 
kend. This  town  and  Bokhara  are  the  chief  commercial 
centres,  the  principal  articles  of  export  to  Russia,  via  Oren- 
burg and  Semipalatinsk,  being  raw  cotton  and  silk,  cattle 
and  their  products,  while  manufactured  wares  are  imported 
in  return.  There  is  also  an  import  and  export  trade  to  and 
from  Urumtchi  and  China,  eta  Kulja  and  Ak-su. 

1  See  Olga  Fedtchenko  and  Prof.  Soroklne's  drawings  of  sak- 
aaul  forests  In  Album  of  Vinet  of  Rut*.  Turkatan .  also  ItuB.  Soc. 


Nat.  Mote  MM,  Ko.  L 
»  See  Mlildendorff's  T*ry  valuable  sketches  of  agriculture  In 
•  sna  In  Mrm.  Arad.  Sr.  of  St.  Prtrrrtmrq.  1ST 
s  N.  Maycff'i  7V.rte.tan  Exhibition  of  1866, 


Turkestan  has  been  the  theatre  of  so  many  migrations 
and  conquests  that  its  present  population  could 
not  tail  to  be  very  mixed.  Both  Aryans  and  Etnnog- 
Mongols  (especially  the  Ural-Altaic  branch)  rapny. 
have  their  representatives  there,  the  former  settled  for  the 
most  part,  the  latter  chiefly  nomad.  The  Ural-Altaians, 
or  Turanians,  are  numerically  the  predominant  element, 
and  consist  of  Turcomans,  Kirghiz,  Uzbegs,  and  Sarts. 
The  Turcomans  inhabit  chiefly  that  part  of  Turkestan 
which  is  now  known  as  the  Tbanbcaspian  Region  (o.e.). 
They  number  leas  than  one  million.  The  Kara-Kalpaks 
("  Black  Bonnets  ")  may  number  about  60,000  in  Turkestan, 
and  some  300,000  in  the  Russiau  empire  altogether.  Very 
little  is  known  of  their  history.  They  are  supposed  to  be 
but  recent  immigrants  to  Syr-Daria,  having  come  from  the 
former  Bulgarian  empire  on  the  middle  Volga.  Their  lan- 
guage and  habits  are  the  same  as  those  of  the  Kirghiz ;  but 
for  the  last  century  and  a  half  they  have  had  some  acquain- 
tance with  agriculture.  Their  pacific  temper  exposed  them 
to  the  raids  of  the  Kirghiz,  who  compelled  them  first  to 
settle  in  Dzungaria,  then  to  change  their  dwellings  several 
times,  and  ultimately  (in  1742)  to  recognize  the  sovereignty 
of  Russia.  Even  since  that  time  they  have  been  driven  by 
the  persecutions  of  their  old  enemies  to  cross  the  Aral-Cas- 
pian steppes  and  seek  refuge  near  Astrakhan.  The  real 
masters  of  the  steppes  and  highlands  of  Turkestan  are  the 
Kirghiz,  of  whom  there  are  two  bn 

Kirghiz  and  the  Kara  (Black*  Kirghiz  or  1 
>mz).  The  Uzbegs,  who  played  a 
political  part  in  Turkestan  before  the  F 
of  Turco- Tartar  origin  and  speak  a  pure  JaR- 
but  they  are  mixed  to  a  great  extent  with  Persians,  Kirg- 
hiz, and  Mongols.  They  are  subdivided  into 
lead  a  semi-nomadic  life,  preserving  most  of  the  i 
features  of  their  Turkish  congeners— especially 
honesty  and  independence.  When  settled  they  are  mostly 
designated  as  Sarts — a  name  which  has  reference  more  to 
manner  of  life  than  to  anthropological  classification,  al- 
though a  much  stronger  admixture  of  Iranian  blood  is  evi- 
dent in  the  Sarts,  who  also  speak  Persian  at  Khojend  and 
Samarkand.  Tarantchi  or  Taranji  (" laborer"  in  Chinese) 
is  the  name  given  to  those  Sarts  who  were  settled  in  the 
Ku|ja  region  by  the  Chinese  Government  after  the  rising 
of  1758.  They  constitute  about  two-fifths  of  the  popula- 
tion of  Kulja.  After  defeating  the  Dzungafis  in  the  year 
1865,  they  took  the  political  power  in  Kulja  into  their  own 
hands,  offering  shelter  to  the  Kirghiz  who  made  inroads  on 
the  Russian  dominions.  This  was  made  a  pretext  for  the 
annexation  of  Kulia  by  Russia  in  1871 ;  but  it  has  been 
since  restored  to  China.  The  origin  of  the  Dzungafis  is 
somewhat  problematical.  They  number  nearly  20,000,  and 
Inhabit  the  valley  of  the  111  in  Kulja  and  partly  are  settled 
in  Russian  Turkestan.  They  are  Mohammedans,  but  have 
adopted  Chinese  manners  of  life.  The  Mongolian  branch 
is  represented  in  Turkestan  by  Kalmucks  and  Torgoutes 
(Torgod)  in  the  northeast  and  in  Kulja,  where  they  are 
mixed  with  Solons,  SI  bos,  and  Chinese.  The  Aryan  Tajak 
(see  Tajak).  the  aborigines  of  the  fertile  parts  of  Turk- 
estan, were  subdued  by  the  Turco-Mongolian  invaders  and 
partly  compelled  to  emigrate  to  the  mountains,  where  they 
are  now  known  as  Galtchas.  They  constitute  the  intel- 
lectual element  of  the  country  and  are  the  principal  owners 
of  the  irrigated  land,— the  Uzbegs  being  their  laborers,— 
merchants,  and  mollahs  or  priests.  They  are  Sunnite  Mus- 
The  other  representatives  of  Aryau  race  in 
*re  a  few  Persians,  mostly  liberated  slaves ;  In- 
dians, who  carry  on  trade  and  usury  in  the  cities ;  a  few 
Gypsies ;  and  the  Russians.  Among  these  last  two  distinct 
elements  must  be  noticed,— the  Cossacks  who  are  settled  on 
the  borders  of  the  Kirghiz  steppe  and  have  assumed  many 
Kirghiz  features,'  and  the  peasant-settlers  who  are  begin- 
ning to  colonize  the  valley  of  the  Ili  and  to  spread  farther 
south.  Exclusive  of  the  military  the  " 
about  75,000,  nearly  two-thirds  being  in 
(Cossacks  and  peasants). 

Turkestan  has  no  lack  of  populous  cities,  which,  l 
standing  recent  vicissitudes,  continue  to  be  im- 
portant for  their  trade,  while  several  others  are 
widely  famous  for  the  part  they  have  played  in 
history.  Khokand,*  Mabqhilan.  Namangan,  and  Andi- 
jan  in  Ferghana;  Tashkend  and  Khojend  in  Syr-Daria; 
Samarkand  in  Zerafitban;  Bokhara  and  Khiva  in  the 
independent  khanates  have  each  from  30,000  to  100,000  in- 
habitants. 

Populous  cities  adorned  with  fine  monuments  of  Arabian 


*  Pee  (hltettian  of  Paper*  on  Turkettom,  St.  Petersburg,  1*76,  by 
MM.  Syevertsoffand  Khoroshkln. 

•  Each  of  these  towns  in  small  capitals  is  described  In  a  ( 

rate  article. 
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now  lying  dry,  and  written  monuments  of 
General  Arabian  literature  testify  to  a  time  when  civil- 
eMidltlon  ization  in  Turkestan  stood  at  a  much  higher 
of  the  level  than  at  present.   This  period  was  during 

country.  the  first  centuries  after  ita  conversion  to  In- 
law. Now  all  is  in  decay.  The  beautiful  mosques  and 
mud  rasas  are  dilapidated;  no  astronomers  watch  the  sky 
tops 


Influence. 


from  the  tops  of  their  minarets 

the  madrasas  waste  their  time  on  the  most  deplorably 
puerile  scholasticism.  The  inspiration  of  early  belief  has 
disappeared  ;  the  ruling  motive  of  the  mollahs  (priests)  is 
the  thirst  for  personal  enrichment,  and  the  people  no  longer 
follow  the  khojas  (see  p.  (MO  below).  The  agricultural 
laborer  has  preserved  the  uprightness,  diligence,  and 
sobriety  which  characterize  the  Turkish  peasant  in  Asia  as 
well  as  in  Europe;  but  the  richer  inhabit* 
are  grossly  sensual.  Centuries  of  wars,  f< 
ores  and  cruel  vengeance,  an  unceasing  civil  strife  between 
parties  disputing  for  supremacy  in  the  name  of  religion, 
conspiracies,  appeals  to  foreigners,  and  endless  intrigues 
have  hastened  the  decay  of  Mohammedan  civilization  in 
the  khanates  of  Turkestan  and  paved  the  way  for  Russian 
conquest. 

It  remains,  however,  an  open  question  whether  the  Rus- 
sians will  be  able  to  bring  new  rigor  to  the  I 
■  of  country  and  awaken  intellectual  life.  They 
have  failed  to  do  so  in  eastern  Russia,  at  Kazan,  1 
and  elsewhere,  where  both  civilizations — the  j 
European  and  the  Asiatic — remain  as  thoroughly  estranged  j 
from  one  another  as  they  were  three  centuries  ago.  This 
estrangement  is  not  merely  religious,  but  social  and  | 
economical.  The  followers  of  Islam,  whose  common  law 
and  religion  know  ouly  of  a  temporary  possession  of  the 
land,  which  belongs  wholly  to  the  Prophet,  cannot  accept 
the  principles  of  unlimited  property  in  land  which  Euro- 
pean civilization  has  borrowed  from  Roman  law ;  to  do  so 
at  an  end  to  all  public  irrigation  works,  and  to  the 
y  which  water  is  used  according  to  each  family's 
,  and  so  would  be  fatal  to  agriculture.  When  taking 
possession  of  Turkestan,  the  Russians  began  to  grant  deeds 
establishing  property  rights  over  land  in  accordance  with 
Roman  law.  But  a  study  of  the  Mohammedan  system  soon 
put  an  end  to  so  erroneous  a  policy,  and  Mussulman  law  is 
still  respected.  The  Russians  have  abolished  slavery  in 
Turkestan ;  and  their  rule  has  put  an  end  to  the  intermina- 
ble intestine  struggles,  which  had  weakened  and  desolated 
the  whole  region.  The  barbarous  tortures  and  executions 
which  rendered  Khiva  notorious  in  the  East  are  no  longer 
heard  of;  and  the  continual  appeals  of  the  khojas  for  "  holy" 
war  against  their  rivals  find  no  response.  But  the  Russian 
rule  has  imposed  many  new  taxes,  in  return  for  which 
Turkestan  only  gets  troops  of  Russian  merchants  and 
officials,  who,  instead  of  becoming  tho  exponents  of  what 
is  best  in  European  civilization,  too  often  accept  the  worst 
features  of  the  depraved  Mussulman  civilization  of  the 
higher  classes  of  the  country.  New  tribunals  and  new 
justices  of  the  peace  are  about  to  be  introduced  ( 1887) ; 
schools  are  being  diligently  spread  ;  but  the  wants  of  the 
natives  are  set  behind  those  of  the  children  of  the  Russian 
officials  and  merchants  and  the  supposed  necessities  of  Rus- 1  crossed 
situation.  A  consulting  hospital  for  Mohammedan  women 
has  ruren^y^been  opened  by  women  graduates  in  medicine 

East  Turkestan. 
As  already  stated,  by  this  name  we  designate  that 
vast  depression  in  the  great  plateau  of 
eastern  Asia  which  lies  between  the  Tian- 
Shan  Mountains  in  tho  northwest;  the 
steep  slopes  of  the  Pamir  and  of  the  Tibet  plateau, 
bordered  by  the  Kuen-Lun,  in  the  southwest  and 
Boutli  •  the  AHyn-Tagh  in  the  southeast  as  far  as  Lake 
Lob-Nor;  and  in  the  northeast  the  still  imperfectly 
known  mountains  which  run  east-southeast  from  the 
Tian-Shan,  having  the  Ratrratch-kul  on  their  northern 
slope.1  Farther  east  the  Kuruk-Tagh  and  the  steep 
slope  of  the  Gashufi  Gobi  separate  east  Turkestan 
from  the  higher  Terrace  of  the  plateau,  go  that  about 
Lob-Nor  the  Tarim  depression  is  narrowed  to  a  width 
of  about  100  miles;  and  on  the  «8th  meridian,  at 
Lake  Tohin-shen-ho,  the  steep  edge  of  the  Gobi  meets 
the  spurs  of  the  Nan-Shan  Mountains.'   This  region 

1  Seethe  map  of  Asia,  by  A.  Pelermann.  In  Stleler's  Hand-Atltu, 
No.  f*.  where  the  orography  of  Asia  b  represented,  In  the  present 
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has  been  and  still  is  designated  by  a  variety  of  names, 
such  as  the  Tangut  Plain,  West  Gobi  (a  most  inappro- 
priate name,  as  already  pointed  out  by  Ritter),  Alty- 
shar  or  Jity-shar  (the  land  of  six  or  seven  cities). 
Little  Bokharia,  Kashgaria,  and  so  on.  In  ita  physical 
features  it  forms  a  connecting  link  between  the  Chinese 
and  the  scholars  of  territories  and  the  Aral-Caspian  depression.  It  covers 
about  465,000  square  miles,  but  has  hardly  more  than 
1,000,000  inhabitants. 

Although  lying  at  a  high  altitude  (Kashgar  4000 
feet  and  Yarkand  4120  feet),  it  has  the 
character  of  a  depression  in  comparison, 
not  only  with  the  mountains,  but  also  with 
tante  of  the  cities  I  the  lolly  plateaus  which  surround  it,— Tibet.  Pamir, 
ftjP™*1?™**  and  the  Tian-Shan  mrU.  It  has  a  general  slope 
towards  the  east,  and  its  lowest  portions  (formerly 
occupied  by  a  great  lacustrine  basin)  are  only  2600 feet 
above  the  sea.*  At  ita  northeast  edge,  i.e.,  at  the  foot 
of  the  remotest  offshoots  of  the  Tian-Shan,  M. 
Prjevalsky  measured  an  altitude  of  only  2600  feet 
Its  average  altitude  ranges  from  3100  to  3700  feet,  in- 
creasing to  4200  at  its  outer  rim.  No  mountains  or 
hills  diversify  ita  surface,  which  is  that  of  a  high  plain. 
All  the  mountains  which  enclose  it  rise  to  consideraUs 
heights,  far  above  the  snow  line.  The  steep  slopes  of 
the  Pamir  culminate  in  Tagharma  Peak  (25.360  feet). 
In  the  north  the  snowclad  Kokshai-tau  and  Kirghiznyn 
Ala-tau  form  a  scries  of  uninterrupted  chains,  which 
reach  a  height  of  24,000  feet  in  the  Khan-Tengri  and 
have  at  their  southern  base  the  broad  and  high  alpine 
plateaus,  or  starts,  of  which  the  Yufduz,  dotted  with 
lakes,  has  acquired  historical  fame  as  the  meeting- 
place  of  the  armies  of  Timur  before  his  Dzungariaa 
march.  On  the  southern  borders  of  East  Turkestan, 
in  the  Kuen-Lun  and  Karakorum  Mountains,  is  the 
Dapsang — one  of  the  highest  peaks  of  the  globe; 
and  farther  east  the  Akyn-Tagn  and  the  Nan-Shan 
(with  Humboldt  and  Ritter  ranges),  which  are  among 
the  highest  mountains  of  Asia,  separate  it  from  the 
loftv  Chaidam  or  Tsaidam  plateau.1  East  Turkestan 
is  thus  secluded  by  higlt  mountains  and  plateaus  from 
the  rest  of  the  continent.  Even  the  few  _ 
passes  which  lead  to  it  climb  to  altitudes  of 
14j0<K)  feet.  It  is  open  only  towards  the  east,  where 
it  is  connected  with  the  Gobi  depression.  Its  position 
as  the  highway  from  China  to  West  Turkestan  and  the 
Dzunganau  empire  has  made  it  known,  though  only 
very  imperfectly  until  lately,  through  Chinese  docu- 
ments, the  narratives  of  the  journeys  of  Ruddhist  mis- 
sionaries, and  the  travels  01  Marco  Polo,  Rubruquis, 
and  a  few  Jesuits.  From  a  remote  antiquity  it  was 
by  caravans  going  from  China  to  Lake  B&l- 
kash,  Ferghana,  and  the  Ox  us.  The  route,  after 
crossing  the  Gobi,  proceeded  cither  to  the  Dzuntramn 
Gate,  or,  via  Kashgar,  to  the  high  passes  of  Terek- 
Davan  and  Muz-art,  which  led  to  Ferghana  and  Issyk- 
kuL  Roth  passes  have  a  wide  renown  in  Central  Asia, 
the  latter  especially,  on  account  of  its  difficulties,  one 
of  which  is  a  huge  glacier,  which  has  to  be  ascended 
with  the  help  of  the  ice  axe. 

One  river  only,  the  Tarim — now  lost  in  the  marshes 
of  Lob-Nor — and  ita  tributaries,  water  this 
region.  It  is  formed  by  the  confluence  of  Tarim' 
several  rivers  flowing  from  the  semicircle 
of  mountains  which  fence  in  East  Turkestan  on  the 
south,  west,  and  north.  The  Kashgar-Daria  rises 
under  the  name  of  Kizil-su  on  the  Ami.  The  Yar- 
kand-Daria  has  its  origin  in  a  high  valley  between  the 
Kuen-Lun  and  Karakorum  Mountains,  at  the  base  of 
Dapsang,  from  several  streams,  such  as  the  auriferous 
Zerafshan,  which  is  fed  by  the  glaciers  of  the  Kara- 
korum pass;  after  piercing  the  Kuen-Lun,  it  enters 
the  plain,  where  its  waters  are  soon  diverted  to  the 
fields  and  gardens  of  the  Yarkand 


more  trustworthy  manner  than  on  other 


Iter  s  opinion,  in 
roar*  of  Asia. 

*  See  map  to  Prjevalsky  s  fourth  journey  lu  IvtHa  of  Kusa. 
Oeogr.  Soc.. 


^Barometrically  observed,  the  possible  error  being 
♦  Prjevalsky.  Reum  to 
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Dirii  rises  farther  cast  in  the  same  valley,  and  also 
pierces  the  Kuen-Lun,  its  two  branches — the  Kara- 
tuh  and  Urung-kash — being  renowned  for  their 
"  black  "  and  "  white  "  jade.    This  river  only  reaches 
the  Tarini  during  the  summer.  The  Tian-Shan  Moun- 
tains contain  the  sources  of  several  feeders  of  the 
Tarim ;  but  some  of  them  no  longer  reach  the  main 
stream.   The  Kizil-Kunghei  disappears  alter  having 
watered  Utch-Turfan  (Uj-Turfan) :  the  Ak-su  meets 
the  Khotan-Daria  at  its  junction  with  the  Tarini ;  but 
the  Baidu-gol  and  the  Kutcha  are  lost  in  Ijakes  Baba- 
kul  and  iSary-kamysh.     From  the  YuMuz  plateau 
comes  the  Haidu-gol,  which  flows  past  KaraShar  and 
enters  the  Bagratch-kul  Lake,  whence  it  issues  under 
the  name  of  Kontcha-Daria,  and,  crossing  the  east  of 
East  Turkestan  from  north  to  south,  joins  the  marshes 
of  Lob-Nor ;  thus  the  long^oubted  connection  be- 
tween these  two  lakes — the  northern  and  the  southern 
—really  exists.    The  Tarim  is  navigable  for  steamers 
from  the  confluence  of  the  Yarkand  and  Khotan  rivers 
all  the  way  to  Lob-Nor.1   These  rivers, 
however,  do  not  bring  life  to  the  immense 
deserts,  the  aspect  of  which  recalls  partly  the  Aral- 
Caspian  depression  and  partly  the  Mongolian  Gobi. 
Their  undulating^  surface  is  covered  with  a  gravelly 
soil,  out  of  whicn  all  the  finer  particles  have  been 
winnowed  by  the  wind,  and  it  resounds  under  the 
hoofs  of  the  passing  hordes  .  grass  covers  it  only  in 
the  beginning  of  spring.    Here  and  there  occur  clayey 
deposits  with  an  efflorescence  of  salt,  which  is  hard  in 
summer  but  impassable  after  rains.    Then  come  im- 
mense areas  of  loose  sand,  which  is  rained  in  clouds 
by  storms  of  wind,  and  the  hills  of  which,  moving  on 
like  waves,  invade  the  cultivated  fields  that  bave  been 
conquered  by  laborious  effort  from  the  desert.  The 
features  with  which  the  traveller  in  the  Sahara,  or  on 
the  plateau  of  eastern  Iran  about  Lake  Zareh  (Hamun) 
is  familiar,  are  here  reproduced  on  the  same  large 
scale.     The  Takla-makan  desert  north  of  Khotan 
oovers  93, 0»  10  square  miles — an  area  exceeding  that 
of  Great  Britain.    As  one  approaches  Lob-Nor,  and 
thus  touches  upon  territory  that  has  emerged  at  a 
still  more  recent  epoch,  the  desert  becomes  still  drearier 
and  still  less  passable  on  account  of  the  shifting 
sands.    Lob-Nor  now  consists  of  two  basins ;  but  the 
largest  of  them,  although  it  has  an  area  four  times  as 
large  as  that  of  the  I<ake  of  Geneva,  can  hardly  be 
called  a  lake,  since  its  greatest  depth  is  less  than  20 
feet,  while  reeds  rise  20  feet  above  the  thin  film  of 
'water and  extend  far  beyond  its  shores.    In  fact  the 
whole  of  the  region,  notwithstanding  its  considerable 
altitude  above  the  ocean,  has  but  recently  emerged 
from  under  water.    During  the  later  portion  of  the 
Tertiary  period  it  was  covered  with  an  immense  Medi- 
terranean sea,  and  even  during  the  Post-Pliocene 
period  was  occupied  by  a  lake.    But,  as  we  see  on 
a  smaller  scale  in  Finland  and  Sweden,  where  the 
higher  lacustrine  depressions  are  more  advanced  in 
the  process  of  desiccation  than  those  situated  at  lower 
levels,  so  in  Central  Asia  the  more  elevated  Tarim  re- 

nis  more  advanced  in  its  desiccation  than  the  Bal- 
basin,  and  this  latter  again  is  in  a  more  advanced 
stage  of  the  same  process  than  the  Aral  Caspian  de- 
pression. The  desiccation  of  East  Turkestan  must 
nave  gone  on,  however,  within  historical  times  at  a 
much  more  rapid  rate  than  geologists  seem  prepared 
to  admit.  East  Turkestan  has  not  always  been  the 
desert  it  now  is.  Many  cities,  in  which  Greek  and 
Bytantine  coins  have  been  found,  lie  buried  beneath 
the  sands,  and  in  one  of  these  Buddhist  statues  have 
been  discovered.  Indeed  it  is  very  probable  that, 
the  great  migration  of  the  first  centuries  of  our 
era  resulted  from  the  necessity  of  abandoning  East 


1  At  the  confluence  the  Tarim  has  at  low  water  a  depth  of  3  to 
5  feet  and  a  width  of  laO  yards  ;  toward*  Lob-Nor  the  depth  In- 
crease, to  M  feet  (Prievalaky.  in  frsnMa  of  Rum.  Geog.  Soc., 
1*7). 


]    The  climate  ia  severe :  a  cold  winter  follows  a 
I  aututner.    A  few  showers  slightly  moisten  the 
surface  in  spring;  but  the  summer  and  autumn 
are  rainless.   The  air  is  continually  charged 
with  dust,  and  often  with  sand. 

The  vegetation  of  the  interior  of  East  Turkestan  is  very 
poor,  being  the  same  as  that  of  the  steppes  of 
West  Turkestan.  On  the  sandy  hills  are  some  Flora, 
tamarisks  and  ElmagHu*,  rapidly  being  used  up 
as  fuel ;  along  the  rivers  are  copses  of  poplars,  which  have 
difficulty  in  maintaining  themselves,  because  no  humus 
gathers  in  their  shade,  the  dry  leaves  being  blown  away  by 
the  storms  and  scattered  as  dust  over  the  desert ;  and, 
finally,  aloug  the  old  beds  of  rivers  and  lakes  grow  dense 
and  rank  beds  of  reeds,  where  the  wild  boar  has  his  habitat. 
Immense  areas  art?  covered  with  Salaolacex,  and  the  gravelly 
ground  is  clothed  in  spring  with  a  rich  carpet  of  grass. 
The  oases  possess  all  the  plants  which  are  cultivated  in 
West  Turkestan,— the  mulberry,  walnut,  pear,  apple,  apri- 
cot, olive,  and  vine.  Cotton,  rice,  maize,  millet,  and  wheat 
are  grown;  and  Middeudorff 'a'  remark,  that  on  the  edge 
of  the  desert  we  find  the  best  cultivated  fields  and  the 
richest  gardens,  is  still  more  applicable  to  the  oases  of  East 
than  to  those  of  West  Turkestan.  But  outside  the  oases 
desolation  reigns.  Wind  freely  modifies  the  surface,  carry- 
ing away  the  finest  particles  of  the  gravelly  soil,  breaking 
down  the  barkkatu  as  soon  as  man  baa  destroyed  the  vege- 
tation which  grew  ou  them,  and  lifting  the  sand  into  the 
air  and  whirling  it  along  in  columns  of  the  most  fantastic 
shapes. 

As  a  rule,  the  mammals  are  not  numerous,  and  the  fauna 
closely  resembles  that  of  the  Tian-Shan.  It 
seems  to  be  owing  to  the  loneliness  of  its  de-  Fauna, 
serts  that  East  Turkestan  has  preserved  the 
wild  ancestors  of  our  domestic  animals.    Besides  the  wild 

ass  (  Equn*   i  v  ,  I'rjevalsky  discovered  in  the  Dzunga- 

rian  steppes  the  wild  horse — the  real  ancestor  of  our  do- 
mestic horse— and  on  the  plateau  of  Tsaidam  the  wild 
camel  and  the  wild  yak.1 

Raw  cotton  and  silk  are  exported  to  a  considerable 
amount;  but  of  manufactured  cottons  only  a 
rough  mata  ia  sent  to  Semiryetchensk  for  the  tries  and 
Kirghiz.  Some  silk  wares,  carpets,  and  silk  minerals. 
"  grain  "  are  exported  from  Khotan,  leather- 
ware  from  Yarkaud,  polished  and  copper  ware  from  Ak-su, 
aud  small  iron  ware  from  Kutcha.  Stock-breeding  is  of 
paramount  importance,  aud  cattle,  asses,  camels,  and  sheep 
are  reared  in  considerable  numbers.  Mineral  resources  are 
not  wanting,  but  the  mining  industry  is  in  a  primitive  con- 
dition. Gold  is  obtained  from  alluvial  deposits  at  Kiria, 
coal  at  Kaihgar.  jade  in  Khotan,  and  sulphur  and  i 
at  Utch-Turfan. 

It  is  only  along  the  base  of  the  i 
is  a  fringe  of  loess,  and  where  streams  bring 
the  necessary  moisture,  that  human  settlements 
have  sprung  up,  or  rather  maintained  them- 
selves until  now.  The  series  of  oases  skirts  the  base  of  the 
Tian-Shan  and  the  Kuen-Lun.  Kasbgar  stands  at  the 
apex  of  the  angle  made  by  those  two  ranges,  while  Yanghi- 
hissar,  Yarkand.  Khotan,  aud  Kiria  lie  along  the  Kuen- 
Lun,  and  Utch-Turfan.  Ak-su.  Bai,  Kutcha,  Kurta,  Kara- 
shar.  aud  Turfan  along  the  Tian-Shan.  Many  miles  of 
desert  separate  these  oases  from  each  other;  and  their 
population  could  be,  and  has  been,  much  greater  than  it  ia, 
for  there  is  no  lack  of  water  in  the  streams  which  rise 
beneath  the  snow  covering  of  the  mountains.  The  various 
oases,  which  are  named  after  their  chief  towns,  have  always 
been  nearly  independent  of  each  other.  Still,  in  the 
course  of  their  much  disturbed  history,  Khotan,  Yarkand, 
Kashgar,  and  Ak-su,  one  after  another  acquired  a  kind  of 
supremacy  over  the  rest.  At  present  Yarkand  ami  Kashgar 
are  the  most  important.  The  city  of  Yarkand  has  nearly 
(10,000  inhabitants ;  it  is  surrounded  by  walls,  and  has  a 
separate  fort,  Yanghi-hiasar ;  ruins  of  old  settlements  are 
scattered  around.  Its  Chinese  merchants  carry  on  an  active 
trade,  and  the  Turkish  population  are  breeders  of  cattle  on 
an  extensive  scale.  Wheat,  barley,  rice,  beans,  sorghum, 
mulberries,  and  a  variety  of  fruit  trees  are  grown  in  the 
gardens.  Kashoar  tq.r.).  surrounded  by  a  series  of  popu- 
lous villages,  is  the  chief  commercial  centre,  owing  to  its 
position  on  the  highway  to  Lake  Issyk-kul.  It  is  sur- 
rounded bv  forts,  one  standing  at  the  confluence  of  the 
Kashgar  and  Yarkand  rivers.  Khotan  (q.r.i  or  Utchi 
(also  Yu-thiaiH,  a  very  i»opulous  city  under  the  Han 
dynasty  of  China  <20o  "b.c-1  A.DJ.  has  much  declined  of 
late.    It  is  renowned  for  its  gold  mines,  aud  especially  for 

*  Op.dt. 

•  Prievalsky,  Rcurn  in  TiM,  etc.;  and  Wilkins  (naturalist  of  H. 
Kiiropatklu**  expedition)  In  the  Russian  periodical  ' 
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ita  jade  and  its  mask.  Copper  kettles,  carpet*,  some  silk, 
and  felt  ware  are  manufactured.  Sanju  7000  houses), 
Kilian,  Pi  alma,  Qama,  Kargaryk,  and  Posgan,  on  the 
slopes  of  the  Kuen-Lun  between  Yarkand  and  Khotan,  are 
tha  richest  parts  of  the  region.  Naya,  Kiria,  Tchira,  all  on 
small  rivers  flowing  from  the  Kuen-Lun,  continue  the  line 
•f  oases  towards  the  east,  terminating  in  Tchertchefi,  which 
now  consists  of  but  a  few  score  of  houses.  The  oases  st 
the  base  of  the  Tian-Shan  are  Utch-Turfan  (Ust-Turfan), 
Ak-mi  (formerly  the  capital  of  Sairam),  Bal,  Kntcba  with 
8hah-yar,  Bngar,  Kurta,  Karashar,  and  Turfan.  Their 
inhabitants  grow  corn  to  a  considerable  amount,  and  keep 
■umerooa  herds  of  cattle  and  flocks  of  sheep.  The  chief 
exports  are  wool,  fowls,  and  the  horns  of  the  maral  deer. 
On  the  lower  Tarim,  where  a  few  settlements,  supported 
chiefly  by  fishing,  continue  to  struggle  against  the  en- 
croaching desert,  the  ruins  of  formerly  populous  towns 
testify  that  the  region  was  not  alwsys  the  dreary  waste  it 
bow  is. 

population  is  mixed,  Aryans  and  Turanians  being 
thoroughly  intermingled.  On  the  slopes  of  the 
Pamir,  about  Sary-koi,  there  is  a  purely  Aryan 
population  of  Persian  Galtchas.  Kirghiz  and 
Kara-Kirghii  inhabit  the  slopes  of  the  Tian-Shan.  Kal- 
mucks occur  in  the  northeast ;  and  in  the  central  parts  the 
population  consists  of  Turkish  Sarts  and  Uzbegs  and  of 
Persian  Tajak,— the  Mongolian  element  increasing  towards 
the  northeast.  The  language  is  Turkish,  like  that  spoken 
in  West  Turkestan,  with  several  varieties  of  paloii  and  a 

'  inese  words.   As  a  rule,  the  in- 
have  an  air  of  poverty.  There 


,  iiu  i.iMNu.i.  uio  uuuki  are  of  unbaked  brick  and 
poorly  furnished.  The  dress  is  that  customary  in  West  Turk- 
estan. But  the  habits  of  the  people  differ  to  some  extent  and 
the  women  enjoy  greater  liberty  than  in  other  Mohammedan 
countries :  they  go  into  the  streets  unveiled  ;  free  marriages, 
contracted  for  short  terms,  are  not  un  frequent.  As  a  rule, 
the  position  of  women  is  more  independent — a  feature 
noticed  even  by  the  earliest  travellers  in  the  country. 

The  aggregate  population  of  East  Turkestan,  estimated 
between  675,000  and  1,500,000  in  1825,  is  now  (1687)  hardly 
more  than  1,000,000.  Kuropatkin  estimates  it  at  1,200,000, 
Forsyth  at  600,000.  The  population  of  the  chief  towns  may 
be  stated  approximately  as  follows — Yarkand,  60,000; 
Kashgar,  50,000;  Khotan,  40,000;  Sanju,  35,000;  Ak-su, 
20.000;  Kiria,  15,000;  Yanghi-hissar,  10,000  ;  Kargaiyk, 
10,000;  Kurta,  6000. 
It  appears  very  probable  that  at  the  dawn  of  history 
East  Turkestan  was  inhabited  by  an  Aryan 
population,  the  ancestors  of  the  present 
Slavonic  and  Teutonic  races,  and  that  a  civ- 
tion  not  inferior  to  that  of  Bactriana  had  already 
developed  at  that  time  in  the  region  of  the  Tarim.1  Our 
knowledge,  however,  of  the  history  of  the  region  is  very 
fragmentary  until  about  the  beginning  of  the  Christian 
era.  When  the  Huns  (Hiong-nu)  occnpied  west  and  east 
Mongolia  in  177  B.C,  they  drove  before  them  the  Yue-chi 
( Yntes,  Yetes,  or  Uhetes),  who  divided  into  two  hordes,  one 
of  which  invaded  the  valley  of  the  Indus,  while  the  other 
met  the  Sacte  in  East  Turkestan  and  drove  them  over  the 
Tian-Shan  into  the  valley  of  the  III.  Thus  by  the  beginning 
of  our  era  theTarim  region  had  a  mixed  population  of  Ary- 
ans and  Ural-Altaians,  some  being  settled  agriculturists  and 
others  nomads.  There  were  also  several  independent  cities, 
of  which  Khotan  was  the  most  important.  One  portion  of 
the  Aryans  emigrated  and  settled  in  what  is  now  Wakhan 
(on  the  Pamir  plateau),  the  present  language  of  which  seems 
very  old,  dating  anterior  to  the  separation  of  the  Vedic  and 
Zend  languages.  In  the  1st  century  the  Chinese  extended 
their  rule  westwards  over  East  Turkestan  as  far  as 

to  have  been  merely 
ten  off.  By  the  end  of  the  5th 
century  the  western  parts  fell  under  the  sway  of  the 
-  White  Huns  "  or  Ephthalitos,  while  the  eastern  parte  were 
',  (Thygun)  dominion.  The  ~ 


•till  retained  the  region  about  Lob-Nor.  Buddhism  pene- 
trated into  the  country  at  an  early  date;  but  in  East 
Turkestan  there  were  also  followers  of  Zoroastrianism,  ot 
Nestorian  Christianity,  and  even  of  Manicheiam.  An 
active  trade  was  carried  on  by  means  of  numerous  caranna 
The  civilisation  and  political  organization  of  the  country 
were  dominated  by  the  Chinese,  but  were  also  influenced 
to  some  extent  by  Qneco-Bactrian  civilization.  Buddhism 
spread  rapidly  in  the  southwest,  and  the  study  of  Pali 
became  widely  diffused.  Our  information  as  to  the  state 
of  the  country  from  the  2d  century  to  the  first  half  of  the 
7th  is  slight,  and  is  chiefly  derived  from  the  Journey!  of  the 
Buddhist  pilgrim  Fa-hien  in  399,  Song-yun  in  518,  and 
Hwen-t'sang  in  629.  By  this  time  Buddhism  had  reached  its 
culminating  point :  in  Khotan  there  were  100  monasteries 
and  5000  monks,  and  the  Indian  sacred  literature  wai 
widely  diffused ;  but  already  there  were  tokens  of  its  decay. 
Even  then  the  eastern  parts  of  the  Tarim  basin  seem  to 
have  been  growing  leesapd  leas  populous.  To  the  east  of 
Khotan  cities  which  were  prosperous  when  visited  by 
Song-yun  had  a  century  later  fallen  into  ruins,  while  thtir 
inhabitants  bad  migrated  westwards.  Legend  has  it  that 
all  the  inhabitants  of  Oo-lao-lo-taia  were  buried  in  a 
sandstorm,  and  this  seems  to  be  but  a  poetical  way  of 
representing  a  phenomenon  which  was  steadily  going  on  ia 
East  Turkestan. 

Little  is  known  about  these  regions  duriug  the  7th.  (*th, 
and  9th  centuries.  In  the  7th  century  the  Tibetan  king, 
Srong-btaan,  with  the  help  of  the  western  Turks,  subjngsted 
the  western  part  of  the  Tarim  basin.  During  the  following 
century  the  Mohammedans  under  Kotaiba,  after  serenl 
excursions  into  West  Turkestan,  took  Samarkand,  Ferfhsns. 
Tsshkend,  and  Khokand  (712-713),  and  invaded  East 
Turkestan,  penetrating  as  far  as  Turfan  and  China.  The 
Chinese  supremacy  was  not  shaken  by  these  invasions. 
But,  on  the  outbreak  of  internal  disturbances  in  China,  the 
Tibetans  took  possession  of  the  western  provinces  of  China, 
and  intercepted  the  communications  of  the  Chinese  with 
Kashgaria,  so  that  they  had  to  send  their  troops  throach 
the  lands  of  the  Hui-khe  (Hoei-ke,or  Hoei-hu).  In  790  the 
Tibetans  were  masters  of  East  Turkestan ;  but  their  role 
was  never  strong,  and  towards  the  9th  century  we  find  the 
country  under  the  Hoi-he.  Who  these  people  were  is 
somewhat  uncertain.  According  to  Chinese  document*, 
they  came  from  the  Selenga;  but  moat  Orientalists  identify 
them  with  the  Uigurs.  In  the  opinion  of  M.  ClrtKoneff. 
whom  we  follow  in  this  sketch,*  the  Turks  who  succeeded 
the  Chinese  in  the  western  parte  of  Eaat  Turkestan  were  the 
Karluk  Turks,  wbo  extended  farther  southwest  up  to  Kith- 
mir,  while  the  northeastern  parte  of  the  Tarim  region  were 
subdued  by  the  Uigurs.  8oon  Mongolian  hordes,  the  Kanv 
Kitais,  entered  East  Turkestan  (11th  century),  and  then 
penetrated  into  West  Turkestan,  Khiva  falling  under  their 
dominion.  During  the  following  century  Jenghis  Khas 
overran  China,  Turkestan,  India,  Persia,  Russia,  and 
Hungary ;  Kashgaria  fell  under  his  rule  in  1220,  though 
not  without  strenuous  resistance  followed  by  massacres 
The  Mongolian  rule  was,  however,  not  very  heavy,  the 
Mongols  merely  exacting  tribute.  In  fact,  Kashraria 
flourished  under  them,  and  the  fanaticism  of  Islam  was 
considerably  abated.  Women  again  acquired  greater  inde- 
pendence, and  the  religious  toleration  then  established 
permitted  Christianity  and  Buddhism  to  spread  freely. 
This  state  of  affairs  lasted  until  the  11th  century, 


1  Such  is  the  conclusion  reached  by  Iassen  {IndivheAtterihumt- 
kvndf\  and  supported  by  M.  Grlgorieff  i  Kilter's  Atint  in  Kuss. 
transl. ;  Addenda  to  "  East  Turkestan."  in  Russian).  In  connec- 
tion with  the  objection  based  upon  the  sub-boreal  character  of 
the  regions  which  were  the  cradle  of  the  Aryans,  as  proved  by  the 
so-called  pal  rontoloey  of  the  Aryan  languages.  It  may  be  observed 
that  by  the  end  of  the  Glacial,  and  during  the  earlier  Lacustrine 
(Post-Glaclal)  period,  the  vegetation  of  Turkestan  and  of  Central 
Asia  was  quite  different  from  what  it  is  now.  It  was  Siberian  or 
north  European.  The  researches  by  M.  Krasnoff  (see  above,  p. 
STft)  as  to  the  characters  of  the  former  flora  of  the  Tian-Shan.  and 
the  changes  it  has  undergone  tn  consequence  of  thu  extremely 
rapid  desiccation  of  Central  Asia,  must  be  carefully  borne  in 
mind  In  all  speculations  founded  upon  the  testimony  of  language 
as  to  tbe  original  home  of  the  Aryans. 


Tughlak  Timur,  who  extended  his  dominions  to  the  Knen- 
Lun,  accepted  Islam.  He  transferred  his  capital  from  Ak- 
su  to  Kashgar,  and  had  a  summer  residence  on  the  banki 
of  Issyk-kul.  His  son  reigned  at  Samarkand,  but  wsj 
overthrown  by  Timur-iang  (see  TlMUBt,  and  the  reign  of 
the  great  conqueror  was  a  fertile  source  of  suffering  to  ths 
region.  To  put  an  end  to  the  attacks  of  the  wild  Tian-Shan 
tribes,  be  undertook  in  1389  his  renowned  march  to  Dnio- 
garia,  which  was  devastated  ;  East  Turkestan  also  suffered 
severely. 

The  re-introduction  of  Islam  was  of  no  benefit  to  the 
Tarim  region.  In  the  14th  and  15th  centuries  Bokhara  and 
Samarkand  became  centrea  of  Moslem  scholarship,  and  sent 
great  numbers  of  their  learned  doctors  to  Kashpsria 
Rubruquis,  who  visited  East  Turkestan  in  1254,  Msrco  Polo 
between  1271  and  1275,  and  Hols  in  16f»,all  bore  witness  to 
great  religious  tolerance;  but  this  entirely  disappeared 
with  the  invasion  of  the  Bokharian  mollahs.  They  crea:^ 
in  East  Turkestan  the  power  of  the  khoj<u,  who  afterwards 
fomented  the  many  intestine  wars  waged  between  the  rival 
factions  of  the  White  and  Black  Mountaineers.  In  tbe  17th 
century  a  powerful  Kalmuck  confederation  arose  in  Dmn- 
garia,  and  extended  its  sway  over  the  Hi  and  Iaryk-kol 

*  Pee  Ritter'i  A$irn. "  East  Turkestan  "  (Bam  trans.).  11 « i  she 
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basins,  baring  its  capital  on  the  Hi.  To  this  power  or  to  the 
K  uUu  the  "  Whites"  and  "  Blacks "  alternately  appealed 
in  thsir  •-! r ugjrlea,  in  which  Yarkand  supported  the  latter 
and  Kashgar  the  former.  These  straggles  paved  the  way 
for  a  Chinese  invasion,  which  was  supported  by  the  White 
khojaa  of  Kashgar.  The  Chinese  entered  Dzungaria  in 
1758,  and  there  perpetrated  a  terrible  massacre,  the  victims 
being  estimated  at  one  million.  The  Kalmucks  fled  aud 
Diungaria  became  a  Chinese  province,  with  a  military 
colonization  of  Slbos,  Solons,  Dahura,  Chinese  criminals, 
sod  Moslem  Dzungars.  The  Chinese  next  re-conqucred  East 
Turkestan,  marking  their  progress  by  massacres  and 
transporting  12,500  partisans  of  independence  to  the  Hi 
valley.  Hereupon  the  dissentient  khojas  fled  to  Khokand 
sod  there  gathered  armies  of  malcontents  and  fanatic 
followers  of  Islam.  Several  times  they  succeeded  in  over* 
throwing  the  Chinese  rule — in  1825,  in  1830,  and  in  1847 — 
but  their  successes  were  never  permaneut.  After  the 
"rebellion  of  the  seven  khojas"  in  1847  nearly  20,000 
families  from  Kashgar,  Yarkand,  and  Ak-su  fled  to  West 
Turkestan  through  tbe  Terek-Davan  pass,  many  of  them 
perishing  on  the  way.  In  1857  another  insurrection  broke 
oat;  but  a  few  months  later  the  Chinese  again  took 
Kuhgar  tfor  the  details  see  Kabhoak).  In  the  course  of 
tbe  Dxungarian  outbreak  of  18(34  the  Chinese  were  again 
expelled ;  and  Yakub  Beg  became  master  of  Kashgar  in 
1872.  But  five  years  later  he  had  again  to  sustain  war  with 
China,  in  which  he  was  defeated,  and  East  Turkestan  once 
more  became  a  Chinese  province. 

BHHiographu.— The  literature  on  Turkestan  has  of  late  years 
become  very  voluminous,  especially  In  the  form  of  papers 
scattered  through  the  periodicals  published  by  the  European 

scientific  bodies.  Tbe 


Is  referred  to  the  following  work*  as  flited  to  facilitate  research. 
Vols.  vl.  and  Vll.  of  EllsAe  Reclus's  (Ungrapkie  IkuverseOe  contain 
maj»  showing  the  routes  of  the  chief  explorers.  Prof.  Mualike- 
toffs  Turkestan  (in  Kusstan,  vol.  i.  18*1  contains  sn  excellent 
critical  analysis  of  all  explorations  of  Turkestan  and  works 
thereupon,  and  the  information  they  contain  with  regard  to  the 
physical  geography  and  geology  of  Went  Turkestan.  Prof.  Grigo- 
rlerTs  addenda  to  Ritters  A  Mm  embody  the  whole  of  tbe  older 
and  more  modern  researches  into  the  geography  and  history  of 
East  Turkestan  down  to  1*73.  Amu  and  I  dbox  (SaratorT.  18791.  by 
tbe  chief  of  the  Amu-Paria  expedition,  and  BogdanofT s  ftevievi 
of  Expeditions  and  Exploration*  *w  the  Aral-Cnrpian  Region  from 
1720  to  1*74  (St.  lYtersburg,  187.".)  are  most  useful  works.  Prof. 
Lent's  paper  •Ceberden  fruheren  Lauf  dea  Amu-Daria,'-  In  Mem. 
Acad.  Sc.  St.  Petersburg,  discusses  valuable  information  borrowed 
from  ancient  sources.  MerhofT  s  T\tTkt*tan*kiy  Stimuli*  a  cata- 
logue of  the  Central- Asian  library  at  Tashkend,  and  his  annual 
classified  I 


lists  of  Ru 


logue  of 

**  Index  "  contains  full 

literature.  Of  works  of  a  general  character,  with  descriptions  of 
both  regions  (apart  from  travels),  the  following,  arranged  in 
chronological  order,  are  worthy  of  mention :  SemenorTs  "  Tiau- 
Shan,"  being  vol.  1.  of  Rltter's  A«<-n  (Russ.  trans!..  1846)  ;  Grigo- 
riefTs  "  East  Turkestan."  forming  two  vols  of  Rater's  Asten 
(Russ.  transl.,  1*9  and  1873);  SyevertsofTs  •'Vertical  and  Ilorl- 
zontal  Distribution  of  Mammalia  in  Turkestan,"  In  Inrstia  tub. 
EM.  of  Moscow.  1873;  WenlukoOTi  Die  Rustiseh-Asiatischen  Orent- 
laruie  (trans,  from  Russian  by  Krahmer.  Lelpslc.1874);  Hellwald's 
Omtralasien,  1875;  Petxholdfs  Umschau  in  Run.  Turk.,  1877; 
Knropatkln's  Ktishgaria.  1879  (partially  translated  Into  French); 
Koxtenko's  Turkestanskiy  A'ltii,  S  vols.,  1880,  very  copious  trans- 
lations from  which  are  embodied  In  Lam-dell's  Central  Ana.  but 
unhappily  too  Intimately  combined  with  less  useful  information; 
8ohlaglntweit's  Rrisrn  in  Indien  und  Horhasien,  vol.  Hi..  East 
Turkestan ;  Prjevalsky'a  three  Journeys  to  Central  Asia  (the  first 
two  translated  into  English ;  all  three  In  German):  Olga  Fedtch- 
enko's  Allntm  of  Vietr$qf  Hum.  Turk..  1885;  Nalivkin's  History  of 
the  Khanate  of  Kokand  (In  Russ.).  Kaxan,  1885 ;  Vambery's  Das 
Tiirkenvotk.  1S85;  Roskoschny's  Afgtovutnn  u.  angrrnz.  Lander  (for 
Afghan  Turk.);  and  Mu&hketoB  s  Turkestan,  vol.  I.  (In  Russian), 
is*.  (p.  a.  r.) 
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Part  I— History. 


SOMEWHERE  about  the  second  decade  of  the  13th 
century  the  little  Turkish  tribe  which  in  due 
coarse  was  to  found  the  Ottoman  empire  fled  before 
the  Mongols  from  its  original  home  in  Central  Asia, 
and,  passing  through  Persia,  entered  Armenia,  under 
the  leadership  of  Suleyman  Shah,  its  he- 
Er-ToghruL  reditary  chief.  His  son,  Er-Toghrul,  who 
succeeded  him  as  head  of  the  tribe,  when 
wandering  about  the  country  with  his  warriors  came 
one  day  upon  two  armiea  engaged  in  a  furiouB  battle. 
Er-Toghrul  at  once  rode  to  the  assistance  of  the  weaker 
party,  who  were  on  the  point  of  giving  way,  but  who 
through  the  timely  aid  thus  rendered  not  only  regained 
what  they  had  lost  but  totally  defeated  their  enemies. 
Tbe  army  thus  saved  from  destruction  proved  to  be 
that  of  'AlaVud-Dfo,  the  S.-ljuk  sultan  of  Asia  Minor, 
and  their  adversaries  to  be  a  horde  of  marauding 
Mongols.  By  way  of  recompense  for  this  service 
'Ali-ud-Din  granted  to  Er-Toghrul  a  tract  of  land  on 
the  Byzantine  frontier,  including  the  towns  of  Sugut 
and  Eski  Shehr.  'Osman,  the  son  of  Er-Toghrul  and 
the  prinoe  from  whom  the  race  derives  its 
•Oman.  name  of  'Osmanli  (see  Turks,  p.  703 
below),  corrupted  by  Europeans  into  Otto- 
man, was  born  in  Sugut  in  1258  (a.u.  656).  While 
still  young  'Osman  won  from  the  Greeks  Karuja  Hisar 
(Karahissar)  and  some  other  towns,  on  which  account 
he  received  from  his  suzerain,  the  Seljuk  sultan  of 
Konya  (Konieh).  the  title  of  beg  or  prince,  along  with 
the  drum  and  the  horsetail  standard,  the  symbols  of 
princely  rank. 

In  1300  (699)  the  SeKdk  empire  (see  Seljcks)  fell 
to  pieces  under  the  onslaught  of  the  Mon- 
T*rLl  h  wcre»  however,  powerless  to  re- 

jptlaac«e  it  by  any  government  of  their  own. 
paiities.  Thereupon  ten  separate  Turkish  dynasties 
arose  from  its  ruins :  that  of  Karasi  sprang 
op  in  ancient  Mysia,  the  houses  of  Saru  Khan  and 
Aydin  in  Lydia.  of  Mentesha  in  Caria,  of  Tekka  in 
Lyciaand  Pamphylia,  of  Hamfd  in  Pisidiaand  L>auria, 
of  Karaman  in  Lycaonia,  of  Kermiyan  in  Phrygia,  of 


Kizil  Ahmedli  in  Paphlagonia,  and  of  'Osman  in 
Phrygia  Epictetus.  These  principalities  were  all 
eventually  merged  in  that  of  the  'Osmanlis,  once  the 
least  among  them,  and  the  inhabitants  assumed  the 
name  of  Ottoman.  Hence  by  far  the  greater  portion 
of  the  people  called  Ottomans  owe  their  name  to  a 
series  of  political  eventa  On  the  collapse  of  the 
Seljuk  power  the  Greeks  retained  hardly  any  posses- 
sions  in  Asia  except  Bithynia  and  Trebizond.  Armenia 
was  abandoned  for  a  time  to  roving  Tatar  or  Turkman 
tribes,  till  some  sixty  or  seventy  years  later  one  or  two 
petty  local  dynasties  sprang  up  and  founded  short-lived 

The  year  1301  (700),  in  which  'Osm&n,  who  shortly 
before  had  succeeded  his  father,  first  coined 
money  and  caused  the  khutba,  or  public  fottodin' 
prayer  for  the  reigning  monarch,  to  be  read  0  p.,*" 
in  his  name — the  two  prerogatives  of  an  in- 
dependent sovereign  in  the  East — may  be  regarded  as 
the  birth-year  of  the  Ottoman  empire ;  and  it  was 
about  this  time  that  his  followers  and  subjects  began 
to  call  themselves  'Osmanlis,  or,  as  we  might  render 
it,  'Osmanites.  Having  thoroughly  established  his 
authority  in  his  capital  of  Yeni  Shehr,  'Osman  began 
to  wrest  from  the  Greeks  many  of  the  neighboring 
towns  and  strongholds,  among  others  Ayina  Gbl  and 
Ki  i win  His&ri,  routing  before  the  last  named  a  Urge 
Byzantine  army.  He  then  turned  his  attention  to  the 
administration  of  his  state,  and  such  was  the  feeling 
of  security  he  succeeded  in  establishing  that  large 
numbers  of  peonle  from  the  surrounding  districts 
flocked  into  his  dominions  and  became  his  subjects. 
After  six  years  of  peace  several  of  the  Byzantine  cas- 
tellans of  the  neighborhood,  instigated  by  the  governor 
of  Brusa  (Broussa),  made  a  simultaneous  attack  upon 
the  Ottomans,  but  'Osman  totally  defeated  them  and 
sent  in  pursuit  Kara  'AH  Alp.  who  took  possession  of 
all  their  domains.  Ghaxan,  the  khan  of  the  Mongols, 
who  had  entered  into  an  alliance  with  the  emperor  of 
Constantinople,  sent  to  all  the  Turkish  princes  an 
arrogantly  worded  message  forbidding  them  to  do  any 
hurt  to  the  Byzantine  territories.  To  show  how  light 
he  held  this  menace,  'Osman  assembled  an  army  forth- 
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with,  marched  to  Nicaea  and  thence  to  the  Bosphorus, 
laying  waste  the  country  as  he  went  and  taking  pos- 
session of  a  number  of  towns  and  villages.  Michael, 
called  by  the  Turkish  historians  Kosa  Mfkh&l  or 
Michael  Scantbeard.  the  governor  of  one  of  these,  em- 
braced Islam  and  became  one  of  the  most  trusted 
officers  of  Osm&n  and  of  his  son  and  successor  Orkhan. 
The  descendants  of  this  Michael  were  the  hereditary 
commanders  of  the  akinjis,  a  corps  of  light  cavalry  who 
played  a  great  part  in  the  early  Ottoman  wars.  The 
first  service  on  which  Michael  was  em  ployed  was  to 
destroy,  alone  with  Orkhan,  a  Mongol  horde  that  had 
taken  and  pillaged  the  Ottoman  town  of  Karaja  1 1  i sir 
Meanwhile  'Abd-ur- llahmdn  and  Akcha  Koja,  two 
of  'Osm&n's  generals,  were  adding  to  the  Ottoman 
dominions  in  the  north,  <  apt  wring  several  towns  and 
laying  siege  to  the  city  of  Nicaea  The  Ottoman  chiefs 
next  resolved  to  acquire  Brusa,  the  natural  capital  of 
these  parts.  So  they  built  around  it  a  scries  of  towers, 
in  which  they  placed  garrisons,  with  the  view  of  inter- 
cepting communications  and  eventually  starving  the 
city  into  submission.  At  length,  in  1326  (726),  after 
a  desultory  siege  of  eight  years,  the  keys  were,  through 
the  intervention  of  Mfkh&l,  handed  over  to  Orkhan, 
who  was  in  command  of  the  Ottomans,  and  the  towns- 
people were  allowed  to  ransom  themselves  for  30,(XX) 
sequins  [about  $68,040] .  Very  soon  after  this  'Osm&n 
died,  aged  seventy,  at  Sugut,  whence  his  remains  were 
carried  for  burial  to  Brusa.  'Osm&n  was  distinguished 
for  piety  and  generosity  as  well  as  for  equity  and  cour- 
age. He  cared  nothing  for  amassing  wealth,  and  on 
his  death  his  personal  effects  were  found  to  consist  of 
two  or  three  suits  of  clothes,  a  few  weapons,  some 
horses,  and  a  flock  of  sheep.  And  so  high  was  his 
reputation  for  justice  that,  we  are  told,  many  of  the 
Asiatic  subjects  of  the  Caesars  fled  to  him  for  that  pro- 
tection which  their  own  rulers  would  not  or  could  not 


Orkhan,  who  succeeded  his  father  'Osm&n,  con- 
tinued the  war  against  the  Greeks,  taking 
from  them  N  media,  Nicaea,  and  many  of 
the  towns  which  they  still  retained  in  Asia  Hith- 
erto the  Ottomans  had  not  interfered  with  the  other 
Turkish  states  ;  but  now  Orkhan,  granting  a  short 
respite  to  the  Byzantines,  took  advantage  of  a  dispute 
regarding  the  succession  to  the  throne  of  Karasi, 
entered  that  principality,  and  annexed  it  to  his  own 
dominions.  To  his  son  Suleym&ii  the  Ottomans  owe 
their  first  establishment  in  Europe:  one  night  that 
prince,  accompanied  by  a  few  companions,  crossed  the 
Hellespont  on  a  raft  and  surprised  the  town  of  Galipoli 
((iallinoli).  The  next  day  nc  brought  over  a  number 
of  Turkish  troops,  with  whose  assistance  he  possessed 
himself  of  many  of  the  neighboring  towns  and  villages ; 
but  his  career  was  cut  short  by  a  fatal  fall  from  his 
horse  when  out  hunting.  Orkhan  did  not  long  survive 
his  son,  grief  at  whose  untimely  end  is  said  to  have 
hastened  his  own  death,  in  1359  (761 ).  This  monarch 
is  celebrated  for  the  number  of  mosques,  colleges,  and 
other  public  institutions  that  he  founded.  During  his 
reign  the  Ottoman  army  was  thoroughly  organized, 
and  a  body  of  regular  paid  soldiers  was  raised,  which 
formed  the  nucleus  of  the  military  power  of  the  state, 
though  the  old  irregular  militia  was  still  called  out 
whenever  a  campaign  was  to  be  undertaken.  The 
famous  corps  of  the  janissaries  (Turkish  yenicheri,  i.e., 
"  new  troop  ")  was  instituted  at  this  time.  It  con- 
sisted of  the  children  of  Christian  subjects,  who  were 
educated  as  Mussulmans  and  brought  up  to  a  military 
life. 

Having  taken  the  city  of  Angora  from  certain  tcrri- 
torial  lords  who,  incited  by  the  prince  of 
urM  i.  Karaman.  had  attacked  the  Ottoman  do- 
minions, Mur&d  I.,  the  son  and  successor  of  Orkhan, 
found  himself  free  to  extend  his  possessions  across  the 
Hellespont.  He  forthwith  passed  over  into  Europe, 
where  he  and  his  generals  soon  reduced  almost  all 
Roumelia,  capturing  Adrianople,  Philippopolis,  and 


many  other  places  of  importance.  These  suoce&e« 
alarmed  the  Christian  princes,  who  determined  to 
make  a  vigorous  effort  to  drive  the  Turks  back  into 
Asia  The  kings  of  Bosnia,  Hungary,  and  Servia 
accordingly  marched  with  a  large  army  upon  Adriano- 
ple,  but  were  surprised  during  the  night  and  com- 
pletely defeated  by  an  inferiorTurkiBh  force.  Some 
time  after  this  victory  Mur&d  returned  to  Asia,  where 
he  celebrated  the  wedding  of  his  son  B&yezid  with  the 
daughter  of  the  prince  of  Kermiy&n,  a  large  portion 
of  whose  territory  was  made  over  to  the  'Osininli 
monarch  as  the  dower  of  the  bride.  Next  year,  when 
Mur&d  set  out  to  inspect  his  new  possessions,  he  met 
the  prince  of  Hamid,  whom  he  constrained  to  sell  ill 
his  dominions.  The  Karaman  prince,  ever  the  jeaW 
rival  of  the  Ottoman,  now  stirred  up  some  of  the 
Turkman  tribes  to  ravage  his  enemy's  land;  hat 
Mur&d  was  beforehand  with  him,  and,  entering  h» 
country,  defeated  him  and  annexed  the  district  of  Ak- 
Shehr  to  his  own  kingdom.  The  Bosnian  and  Bul- 
garian princes  having  allied  themselves  against  the 
sultan,  the  Turkish  commander  in  Europe  invaded 
Bulgaria,  which  was  speedily  subdued  and  Batueof 
added  to  the  Ottoman  possessions.  Murad  Kowro. 
next  entered  Servia  and  advanced  to  the  plain  of 
Kosovo,  where  he  found  awaiting  him  the  levies  of 
Servia,  Bosnia,  Hungary,  Albania,  and  Walachia. 
The  Turks,  though  far  inferior  in  number  to  their 
adversaries,  gained  a  complete  victory,  1389  (791),  but 
it  was  purchased  with  their  sovereign's  life.  After  th* 
battle  Mur&d  was  riding  over  the  field  with  some  of 
his  people,  when  a  wounded  Servian,  who  was  lrim, 
among  the  slain,  sprang  up  and  stabbed  him  so  that 
he  died  almost  immediately  afterwards.  In  conse- 
quence of  this  battle  Servia  became  subject  to  the 
Turk. 

B&yezfd  I.,  surnamed  Yildirim,  "Thunderbolt, 
on  account  of  the  fury  of  his  attack  and  w  ^ , 
the  rapidity  of  his  movements,  received  the 
oath  of  fealty  on  the  battlefield  of  Kosovo.  He  did 
much  to  secure  the  position  of  the  Ottomans,  in  Eu- 
rope, taking  many  of  the  towns  which  still  remained 
to  the  Christians  in  Roumelia  In  Asia  he  annexed 
the  remaining  Turkish  principalities,  and  pushed  bi* 
conquests  as  far  as  Cacsarea  and  Si'v&a.  The  Chris- 
tians made  another  great  effort  to  free  tbemselTf* 
from  their  Eastern  foes :  whilst  B&yezfd  was  absent  in 
Asia,  the  king  of  Hungary  led  a  powerful  army,  in 
the  ranks  of  which  were  many  knignta  of  France  and 
Germany,  into  the  Ottoman  dominions  and  laid  siege 
to  Nicopolis.  Bayezfd  sped  to  the  rescue,  and  in- 
flicted an  overwhelming  defeat  on  the  Christians.  Re 
next  turned  his  attention  to  Constantinople,  the  reduc- 
tion and  annexation  of  which  he  had  long  meditated, 
when  he  was  summoned  to  meet  Tinidr.  the  Tatar 
conqueror,  who  had  invaded  his  Asiatic  dominions  and 
taken  Siv&s.  The  Ottoman  and  Tatar  hosts  encoun- 
tered each  other  outside  Angora,  and  there  the  former 
sustained  their  first  disastrous  overthrow,  Bayerid 
being  taken  prisoner  and  his  army  practically  annihil- 
ated. Next  year,  1403  (805),  he  died  in  captivity; 
the  story  of  his  having  been  imprisoned  jn  an  iron 
cage  is  not  confirmed  by  the  Turkish  historians,  and  a 
most  probably  fictitious.  After  this  victory  Tfmdr 
overran  the  Ottoman  territories  in  Asia,  taking  and 
sacking  Brusa,  Nicaea,  and  many  other  cities.  With  a 
view  to  the  complete  annihilation  of  the  'Osminli 
power,  he  restored  the  independence  of  the  Turkish 
principalities  which  B&yezfd  had  annexed,  and  placed 
them  under  the  rule  of  their  former  emfrs. 

On  the  withdrawal  of  Timrir  from  Asia  Minor  the 
four  surviving  sons  of  B&yezfd  fought  for  what 
was  left  of  their  father's  kingdom  ;  after  ten  years  of 
civil  war  success  finally  rested  with  Muhammed,  who 
alone  of  the  four  is  reckoned  among  the  Mohamad 
Ottoman  sovereigns.  The  attention  of  the 
new  sultan,  whom  his  people  called  Chelebi  Muhara 
med  or  Muhammed  the  r 
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to  the  restoration  of  bis  father's  empire  than  to  the 
conquest  of  neighboring  countries.  In  Europe  he 
lived  on  amicable  terms  with  the  Byzantine  emperor, 
ami  the  Christian  kings  further  north  did  not  venture 
to  make  any  serious  attack  upon  him.  But  in  Asia 
be  had  to  contend  with  many  enemies,  the  most  formid- 
able of  whom  was  the  emir  of  Kairanian,  who,  hav- 
ing been  defeated  and  made  prisoner,  was  generously 
pardoned  and  restored  to  liberty.  Another  difficulty 
with  which  Mubammed  had  to  deal  was  u  strange 
religious  outbreak :  a  vast  number  of  fanatic  dervishes, 
headed  by  an  apostate  Jew  and  a  Turkish  adventurer 
of  low  birth,  rose  in  revolt,  and  were  only  dispersed 
after  several  bloody  battles.  This  sultan,  who  was 
much  beloved  by  his  subjects  and  is  spoken  of  with 
praise  by  the  Byzantine  historians,  was  stricken  with 
apoplexy  while  riding  in  Adrianople,  and  died  almost 
immediately  in  the  thirty-third  year  of  his  age,  1421 

The  first  care  of  his  son  and  successor  Murad  II. 
was  to  rid  himself  of  a  pretender  to  the 
throne  who,  aided  by  the  Greek  emperor, 
a  descent  upon  the  Asiatic  shore  of  the  Dar- 
This  adventurer  was  soon  defeated  and  pur- 
sued to  Adrianople,  where  he  was  taken  and  hanged. 
In  revenge  for  the  assistance  rendered  to  his  enemy, 
the  sultan  invested  Constantinople,  but  he  was  com- 
pelled to  relinquish  the  siege  m  order  to  subdue  a 
revolt  headed  by  his  brother,  which  had  broken  out  in 
Asia.  Murad  again  annexed  all  the  Turkish  princi- 
palities which  bad  been  restored  by  Tfmtfr,  except 
those  of  Kizil  Ahtuedli  and  Karaman,  which  did  not 
finally  become  incorporated  with  the  empire  till  the  time 
ofMuhamnied  II.  The  Turks  were  now  called  upon 
to  face  the  most  formidable  Christian  enemy  they  had 
yet  encountered,  namely  Hunyady,  the  illegitimate 
son  of  Sigismund,  king  of  Hungary.  This  famous 
general,  after  having  inflicted  several  severe  though 
not  very  important  defeats  upon  his  adversaries, 
invaded  European  Turkey  with  a  large  army  of 
Hungarians,  Poles,  Servians,  Bosnians,  Walachians, 
and  Frankish  crusaders,  the  last-named  being  under 
the  command  of  Cardinal  Julian.  The  Ottoman  army 
was  utterly  routed,  Sophia  taken,  and  the  chain  of  the 
Balkans  forced;  and  Murad  was  compelled  to  sign  a 


treaty  for  ten  years,  by  which  he  resigned  all  claims 
to  Servia  and  gave  over  Walachia  to  Hungary.  Weary 
of  the  cares  of  state,  and  thinking  that  peace  was,  for 
a time  at  least,  secured,  Murad  abdicated  in  favor  of 
his  young  son  Mu  hammed  and  sought  a  quiet  retreat 
in  the  town  of  Magnesia.  But  he  was  not  allowed  to 
enjoy  repose  for  long :  the  Christian  princes,  incited 
by  Cardinal  Julian  and  in  direct  violation  of  the  treaty, 
assembled  their  forces,  and,  under  Hunyady  as  com- 
mander-in-chief, without  declaring  war,  entered  the 
Turkish  dominions  and  took  many  of  the  Ottoman 
strongholds  in  Bulgaria.  When  the  news  reached 
M uni'l  he  resumed  the  imperial  power,  put  himself 
at  the  head  of  bis  troops,  and  advanced  to  meet  the 
invaders,  who  had  just  captured  Varna.  Outside  that 
town  a  great  battle  was  fought,  in  which  a  copy  of  the 
violated  treaty,  raised  high  upon  a  lance,  formed  one 
•f  the  standards  of  the  Ottomans.  The  conflict,  which 
was  long  and  bloody,  resulted  in  the  total  overthrow 
of  the  Christians,  the  Polish  king,  Ladislaus,  and  Cardi- 
nal Julian  being  among  the  slain,  1444  (848).  Murad 
again  abdicated  and  sought  the  retirement  of  Magnesia ; 
but  once  again  he  had  to  take  up  the  reins  of  govern- 
ment This  time  the  janissaries  and  si  pah  Is.  accustomed 
to  the  firm  rule  of  the  victor  of  Varna,  had  refused 
obedience  to  the  young  Mubammed.  The  sultan 
remained  at  the  head  of  the  state  until  his  death, 
which  occurred  in  1451  (855). 
Mubammed  II.,  who  now  ascended  the  throne  for 
the  third  time,  determined  to  accomplish 
Mohammed  the  loug^jhemhed  design  of  his  house,  and 
make  Constantinople  the  capital  of  the 
'Osminli  empire.    He  easily  found  a  pretext  for  de- 


claring war  against  Constantine  Palseologus  and  in  the 
spring  of  1453  (857)  led  an  immense  army  to  be- 
leaguer the  city.  His  troops  covered  the 
ground  before  the  landward  walls  between  F*"  °' 
the  Sea  of  Marmora  and  the  Golden  Horn ;  unopie! 
but  he  found  that  even  his  monster  cannon 
could  do  but  little  against  the  massive  fortifications. 
At  length  he  resolved  to  assail  the  city  from  its  weak- 
est side,  that  facing  the  Golden  Horn.  But  the 
Greeks,  having  foreseen  the  likelihood  of  an  attack 
from  this  quarter,  had  thrown  a  great  chain  across 
the  entrance  to  the  harbor,  thereby  blocking  the  pas- 
sage against  the  hostile  ships.  The  Ottomans,  how- 
ever, constructed  a  road  of  planks,  five  miles  long, 
across  the  piece  of  ground  between  the  Bosphorus, 
where  their  own  fleet  lay,  and  the  upper  part  of  the 
Golden  Hum.  Along  this  road  they  hauled  a  number 
of  their  galleys,  with  sails  set  to  receive  the  aid  of  the 
favoring  wind,  and  launched  them  safely  in  the  harbor, 
whence  they  cannonaded  with  more  effect  the  weaker 
defences  of  the  city.  This  compelled  the  Greek  em- 
peror to  withdraw  a  portion  of  his  little  garrison  from 
the  point  where  the  more  serious  attack  was  being 
made,  to  repair  the  destruction  wrought  in  this  new 
quarter.  At  dawn  on  May  29th  the  Ottomans  ad- 
vanced to  storm  the  city.  The  Christians  offered  a 
desperate  resistance,  but  in  vain.  The  emperor  died 
fighting  in  the  forefront  of  the  battle,  and  at  noon 
Muhammed  rode  in  triumph  into  his  new  capital  and 
went  straight  to  the  cathedral  of  St  Sophia ;  there, 
before  the  nigh  altar,  where  the  preceding  night  Con- 
stantine had  received  the  Holy  Sacrament,  he  pros- 
trated himself  in  the  Moslem  act  of  worship.  The 
capture  of  Constantinople  is  not  the  only  exploit  to 
which  Mubammed  owes  his  surname  of  ratih,  or  the 
Conqueror :  he  also  reduced  Servia  and  Bosnia,  over- 
threw and  annexed  the  Greek  empire  of  Trebizond 
and  the  Turkish  principality  of  Karaman,  acquired 
the  suzerainty  of  the  Crimea,  and  won  many  of  the 
islands  of  the  Greek  Archipelago  from  the  Venetians 
and  Genoese.  But  before  Belgrade,  which  he  had 
besieged  as  the  first  step  to  an  attack  upon  the  north- 
ern kingdoms,  he  suffered  a  serious  defeat,  being 
driven  wounded  from  the  field  by  Hunyady  and  John 
Capistran,  with  the  loss  of  30l)  cannon  and  25,000 
men.  Rhodes,  whither  an  Ottoman  force  was  de- 
spatched, was  the  scene  of  another  failure :  here  the 
Knights  of  St  John  gallantly  and  successfully  with- 
stood their  Muhammedan  foes,  and  compelled  them 
to  retire  from  the  island.  In  Albania  a  long  and.  for 
a  time,  successful  resistance  was  offered  to  the  Turkish 
arms  by  the  famous  George  district,  the  Iskender 
Beg  of  the  Turks.  This  chieftain  had  been  in  his 
youth  in  the  service  of  Murad  II.,  and  was  by  him 
appointed  governor  of  his  native  Albania,  whereupon 
he  revolted  and  tried  to  restore  the  independence  of 
his  country.  Among  the  favorite  designs  of  Muham- 
med were  the  subjugation  of  Italy  and  the  establish- 
ment of  the  Mussulman  dominion  in  the  capital 
of  Western  Christendom.  A  Turkish  army  crossed 
the  Adriatic  and  stormed  the  city  of  Otranto;  but 
its  further  progress  was  stopped,  and  forever,  by  the 
death  of  the  Conqueror,  which  occurred  a  few  montha 
later,  in  1481  (886).  The  Muhammedan  soldiers  be- 
sieged in  Otranto,  being  unsupported  from  Turkey, 
were,  after  a  long  and  brave  defence,  forced  to  sur- 
render. 

Bayezfd  II.  was  hardly  seated  on  the  throne  before 
be  was  called  upon  to  face  a  formidable 
revolt  raised  by  nis  younger  brother  Jem.  T  if 
This  youthful  pretender,  who  was  both 
talented  and  high-spirited,  was,  after  a  number  of 
adventures,  finally  compelled  to  fly  the  country.  He 
sought  the  protection  of  the  Knights  of  St.  John  at 
Rhodes,  who,  however,  retained  him  a  prisoner,  and 
made  an  arrangement  with  Bayezfd  whereby  they  re- 
ceived from  that  monarch  a  yearly  sum  of  45,000 
ducats  as  the  price  of  the  compulsory  detention  of  bis 
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After  thirteen  years  of  captivity  the  un- 
fortunate prince  was  murdered  by  Pope  Alexander  V  I. 
(Borgia),  who,  it  is  said,  received  300,000  ducats  from 
the  sultan  as  the  reward  of  his  crime.  Though  fre- 
quently compelled  to  engage  in  defensive  wars,  Bayezfd 
was  of  a  peace-loving  and  unambitious  disposition, 
and  a  few  towns  in  the  Morea  were  all  the  additions 
made  to  the  empire  while  he  was  on  the  throne.  It 
was  during  his  reign,  however{  that  the  Ottoman  fleet 
began  to  be  formidable  to  Christendom,  the  desperate 
battle  off  Sapienza,  won  by  Kcmal  Re'i's  against  the 
Venetians,  being  the  first  of  the  Turkish  naval  vic- 
tories over  the  Mediterranean  powers.  Bayezfd, 
whose  paci6c  habits  had  alienated  the  sympathies  of 
the  janissaries,  was  in  1512  (918)  forced  by  these 
dreaded  guards  to  abdicate  in  favor  of  Selfm,  the 
youngest  of  his  three  sons.  This  prince  had  already 
been  in  open  revolt  against  his  father ;  but  his  deter- 
mined and  warlike  character  had  won  for  him  the 
esteem  of  the  Turkish  praetorians.  Bayezfd's  health, 
which  had  long  been  failing,  gave  way  under  this 
blow;  and  the  old  sultan  died  three  days  after  his 
deposition,  at  a  little  village  on  the  wav  to  Demi- 
toka,  whither  he  was  going  to  end  his  life  in  retire- 
ment 

Selfm  L  was  personally  the  greatest  of  the  Otto- 
man monarehs :  his  unflinching  courage  and  tireless 
seiiml  vigor  were  not  more  remarkable  than  his 
political  sagacity  and  his  literary  and  poetic 
talents ;  but  so  merciless  was  he  that  he  has  always  been 
known  in  Turkish  history  as  Yawuz  Selfm  or  Selfm 
the  Qrim.  Happily  for  Europe  he  turned  his  atten- 
tion to  the  neighboring  Muhammedan  states  and  left 
the  Christian  powers  in  peace.  Having  caused  both 
his  brothers  to  be  put  to  death,  he  marched  against 
Persia,  the  king  of  which  country  had  given  refuge  to 
the  family  of  one  of  the  hapless  Turkish  princes.  The 
quarrel  between  them  was  further  embittered  by 
religious  hatred  :  the  shah  of  Persia  was  the  pillar  of 
the  Shfites.  as  the  Ottoman  sultan  was  of  the  Sunnites. 
Selfm  in  his  fanatical  zeal  had  ordered  a  massacre  of 
his  Shf  'ite  subjects,  in  which  forty-five  thousand  per- 
sons suffered  death.  The  shah  was  eager  to  avenge 
the  slaughter  of  his  co-religionists.  The  janissaries 
showed  signs  of  insubordination  upon  the  march,  but 
Selfm  resolutely  maintained  order  and  reduced  them  to 
submission.  At  length  they  came  upon  the  Persian 
host  drawn  out  on  the  plain  of  Chaldiran,  where  a 

freat  battle  was  fought,  which  ended  in  the  rout  of  the 
'crsians  and  left  the  way  to  Tabriz,  the  residence  of 
the  Persian  king,  open  to  the  sultan.  Thither  Selfm 
proceeded ;  but  eight  days  later  he  set  out  on  his  home- 
ward march.  The  battle  of  Chaldiran  brought  no 
addition  of  importance  to  the  empire ;  but  the  dis- 
tricts of  Diyar-Bekr  ( Diarbekr)  and  Kurdistan,  through 
which  the  army  had  passed  on  the  way  to  Persia,  were 
completely  Bubdued  and  annexed  to  the 
of  Ekvp?  Ottoman  dominions.  Selfm's  next  im- 
syrik  and  portant  campaign  was  against  the  Meniliiks 
the  HejAz.  of  Egypt  This  body  of  Eastern  chivalry 
offered  a  most  gallant  resistance  to  the 
Ajmiilins ;  but  possessing  no  artillery,  which  they 
disdained  as  unbecoming  men  of  valor,  they  were  de- 
feated in  a  series  of  engagements,  and  Selfm  and  his 
army  entered  Cairo  as  conquerors  in  1517  (923).  The 
results  of  this  war  were  momentous  and  far-reaching : 
the  Ottoman  empire  was  greatly  increased  by  the  addi- 
tion of  Egypt,  Syria,  and  the  Hejaz.  of  all  of  which 
the  MemldkB  had  been  lords ;  the  caliphate  of  Islam 
was  won  for  the  house  of  'Osman,  Selfm  constraining 
the  representative  of  the  old  'Abbosid  family,  who 
resided,  a  purely  spiritual  prince,  at  Cairo,  to  make 
over  to  him  and  his  heirs  the  rights  and  privileges  of 
the  successors  of  the  Prophet  The  sultan  at  the  same 
time  acquired  from  him  the  sacred  banner  and  other 
relics  of  the  founder  of  Islam,  which  had  been  handed 
down  to  the  Arabian  prince  from  his  fathers,  and 
which  are  now  preserved  in  the  seraglio  at  Constan- 


tinople. On  his  return  Selfm  set  himself  to  strengthen 
and  improve  his  fleet,  doubtless  with  a  view  to  the  con- 
quest of  Rhodes.  He  died,  however,  in  1520  (926), 
before  his  extensive  preparations  were  completed. 
This  sultan  reigned  only  eight  years,  but  in  that  short 
time  he  almost  doubled  the  extent  of  the  Ottoman 
empire. 


Suleyman  I.,  who  succeeded  his  father  Selfm  as 
sultan,  had  not  been  long  on  the  throne 
'  before  he  found  himself  involved  in  a  war 
with  the  king  of  Hungary.    He  marched 
northwards  with  a  powerful  army  and  wrested  from  the 
enemy  several  places  of  importance,  including  the 
strongly  fortified  city  of  Belgrade.    Having  left  a  Urge 
garrison  in  this  city,  which  was  regarded  as  the  key  to 
the  Christian  lands  north  of  the  Danube,  the  sultan 
returned  to  Constantinople,  where  he  continued  his 
father's  work  of  creating  a  strong  and 
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efficient  Ottoman  fleet  When  all  was  ready 
Suleyman  set  out  for  Rhodes,  determined 
to  wipe  away  the  disgrace  of  his  ancestor's  second 
failure,  as  he  had  done  that  of  his  first.  The  con- 
quest of  Egypt  had  moreover,  rendered  the  possession 
of  Rhodes  necessary  to  the  Turks,  as  the  passage  be- 
tween Constantinople  and  their  new  acquisition  could 
never  be  safe  so  long  as  that  island  remained  in  hostile 
hands.  The  Knights  of  St  John  met  the  attack  in  a 
manner  worthy  of  their  illustrious  order ;  but  the  over- 
whelming force  of  the  Ottomans  and  the  hopefessne* 
of  any  relief  compelled  them  to  accept  the  saltan's 
terms.  These  were  highly  honorable  to  the  defenders, 
who  were  permitted  to  retire  unmolested,  while  Suley- 
man pledged  himself  to  respect  the  Christian  religion 
in  the  island,  which  now,  1522  (929),  became  his. 
Four  years  after  the  conquest  of  Rhodes  the  sultan 
again  invaded  Hungary,  where  in  the  renowned  batde 
of  Mohacz  he  annihilated  the  army  of  the  Magyars 
and  slew  their  king.  Thence  he  marched  along  the 
Danube  to  Buda-Pesth,  which  opened  its  gates  to  him, 
and  there  he  rested  a  little  while  before  starting  on 
his  homeward  way.  The  disturbed  state  of  AaU 
Minor  hastened  Suleyman's  departure  ;  but  in  three 
years  (1529)  he  was  back  at  Buda,  ostensibly  as  the 
ally  of  Zapolya,  an  Hungarian  who  claimed  the  throne 
left  vacant  by  Louis,  who  fell  at  Mohacz.  Ferdinand 
of  Austria  had  opposed  the  claim  of  Zapolya.  who 
thereon  had  applied  to  the  sultan  for  aid,  which  that 
monarch  was  most  willing  to  accord.  The  troops  of 
Ferdinand  being  driven  from  Buda,  Sulevman,  accom- 
panied by  his  protege,  advanced  upon  Vienna.  On 
27th  September,  1529.  the  vast  Turkish  host  under 
the  personal  command  of  one  of  the  greatost  of  the 
family  of  'Osman,  laid  siege  to  the  capital  of  the 
German  empire,  and  on  the  14th  of  the  following 
month,  after  a  most  desperate  assault  carried  on  for 
four  days,  the  invaders  were  compelled  to  retire,  tear- 
ing the  city  in  the  possession  of  its  heroic  defenders. 
The  torrent  of  Turkish  military  might  had  now  reached 
its  northern  limit :  once  again  it  vainly  swept  round 
the  walls  of  Vienna,  but  further  it  never  went  Sulev- 
man  next  directed  his  arms  against  Persia,  from  which 
country  he  won  a  large  portion  of  Armenia  and  Ir4* 
as  well  as  Baghdad,  the  old  capital  of  the  "AblAsiJ 
caliphs.  In  1542  he  was  again  in  Hungary,  having 
been  appealed  to  by  the  widow  of  Zapolya  on  behalf 
of  her  infant  son  against  the  pretensions  of  Ferdinand. 
Suleyman  promised  to  place  the  child  upon  the  throne 
when  he  should  be  of  a  proper  age  ;  in  the  meantime 
he  treated  Hungary  as  an  Ottoman  province,  dividing 
it  into  sanjaks  or  military  districts,  and  garrisoning 
Buda  and  other  important  cities  with  Turkish  tr0°f* 
Six  years  later  a  truce  for  five  years  was  concluded  be- 
tween the  sultan  and  Ferdinand,  whereby  almost  alt 
Hungary  and  Transylvania  were  made  over  to  the 
former,  who  was  also  to  receive  a  yearly  present  or 
I  more  correctly  tribute,  of  thirty  thousand  dneat< 
.  The  Turks,  now  at  the  zenith  of  their  Dower,  were  the 
I  terror  of  all  around  them.  The 
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Ottoman  navy  daring  the  reign  of  Snleym&n  were 
htirdly,  if  at  all,  less  remarkable  than  those 

rfASSi0"  ot"  the  anny-  Khayr-ud-Din,  the  Bar- 
mj<i  Tripoli.  baroBsa  of  the  Europeans,  won  Algiers  for 
Turkey,  and  held  the  Mediterranean  against 
the  fleets  of  Spain  and  Italy ;  Torghud  added  Tripoli 
to  the  empire  ;  and  Piyala  routed  the  galleys  of  Genoa, 
Florence,  Naples,  and  Malta  off  the  isle  of  Jerba. 
But  fortune  aid  not  always  smile  upon  the  crescent 
In  1565  (973)  Suleynian  sustained  the  second  great 
check  he  was  destined  to  encounter.  The  Turks  once 
more  measured  swords  with  the  Knights  of  St  John 
and  drove  them  from  Malta,1  which  had  been  given  to 
the  order  by  Charles  V.  on  its  expulsion  from  Rhodes. 
A  powerful  Turkish  army  and  fleet,  commanded  by 
officers  of  renown,  were  accordingly  despatched  to  win 
.Malta  for  the  Ottoman  crown  :  but  so  valiantly  was  it 
defended  that  the  Turks  were  forced  to  withdraw  with  a 
loss  of  twenty-five  thousand  men.  Suleynian  died  in 
harness.  In  1566  (974),  when  seventy -six  years  of 
are,  he  entered  Hungary  for  the  last  time,  summoned 
thither  to  aid  his  vassal,  young  Sieismund  Zapolya. 
Siiget,  a  place  which  had  foiled  the  Turks  on  previous 
occasions,  was  the  first  object  of  attack.  Count  Zrinyi, 
the  governor,  determined  to  resist  to  the  last,  so  the 
Ottomans  found  themselves  compelled  to  undertake 
the  siege  of  this  comparatively  unimportant  town. 
There  on  the  night  of  4th  September  the  great  sultan 
died,  and  a  few  hours  later  Count  Zrinyi  and  his  brave 
companions  perished  amid  the  smoking  ruins  of  the 
fortress  they  had  most  nobly  held.  Under  Suleyman 
I.,  whom  European  historians  call  the  Magnificent,  but 
whom  his  own  people  style  Kandni  or  the  Lawgiver, 
the  Turkish  empire  attained  the  summit  of  its  power 
and  glory.  The  two  great  disasters,  at  Vienna  and 
Malta,  were  eclipsed  by  the  number  and  brilliancy  of 
the  sultan's  victories,  dv  which  large  and  important 
additions  were  made  to  the  empire  in  Europe,  Asia  and 
Africa. 

Selfm  II. ,  the  unworthy  son  and  successor  of  the 
feiim  II  Magnificent  Suleynian,  was  the  first  Otto- 
man monarch  who  shrank  from  leading  his 
army  in  person.  He  was  a  man  of  mean  and  ignoble 
character,  whose  sole  oleasure  seems  to  have  consisted 
in  the  indulgence  ot  his  degraded  tastes  and  vicious 
appetites.  The  first  conflict  between  the  Turks  and 
the  Russians  occurred  in  his  reign.  In  view  of  a 
threatened  war  with  Persia,  the  grand  vizier  Sokolli 
conceived  the  idea  of  uniting  the  rivers  Don  and  Volga 
by  a  canal,  by  means  of  which  an  Ottoman  fleet  could 
be  sent  into  the  Caspian.  But  in  order  to  carry  out 
this  scheme  it  was  necessary  that  the  town  of  Astra- 
khan should  be  in  the  hands  of  the  Turks.  A  con- 
siderable force  was  accordingly  despatched  from 
Constantinople  to  take  possession  of  that  city  ;  but  the 
Russian  army  which  Ivan  the  Terrible  sent  to  its  re- 
lief drove  back  the  Turks  and  their  Tatar  allies  from 
before  the  walls,  1569  (977).  Cyprus  was  the  next 
object  of  attack.  This  island,  which  belonged  to 
Venice,  was  assailed  and  taken,  though  not  without 
heavy  loss,  at  a  time  of  peace  between  the  republic 
and  the  Porte,  1570-71  (978).  The  Christian  powers 
of  the  Mediterranean  were  roused  and  alarmed  by  this 
act  of  treachery,  and  a  maritime  league  was  formed 
through  the  efforts  of  Pope  Pius  V.,  with  Spain, 
'■  enice,  and  Malta  for  its  most  important  members.  I 
On  7th  October,  1571,  the  Christian  fleet,  under  the 
command  of  Don  John  of  Austria,  encountered  the 
Ottoman  ships,  led  by  the  gallev  of  the  kapudan 
pasha,  Mu'errin-zada  'Alf,  just  outside  the  Gulf  of 
Lepanto.  A  furious  conflict  ensued,  which  resulted 
in  the  utter  defeat  of  the  Turks,  their  admiral  being 
tilled  and  their  fleet  almost  annihilated.  This  famous 
fieht,  although  it  brought  little  immediate  material 
advantage  to  the  victors,  was  of  the  highest  moral 

1  [Salermte'i  arms  never  drove  the  Knight*  from  Malta,  but 
n  TY.l  they  surrendered  Tripoli  to  Dragul  For  accurate  par- 
UciiUr.  we  vol.  xxl  p,  183.-A*.  Ed.] 


value  to  them  ;  for  it  broke  the  spell  of  Barbarossa, 
and  showed  that  the  Ottoman  was  no  longer  invincible 
on  the  seas.  The  only  other  event  of  importance 
during  this  reign  was  the  final  conquest  of  Tunis  for 
Turkey  by  Kilrj  'AH,  who  won  it  from  the  Spaniards 
in  1574  (982).  Seh'm  II.  died  miserably  the  same 
year. 

Murad  III.,  who  now  succeeded  to  the  Ottoman 
throne,  was  no  improvement  upon  his 
father :  he  ruled  in  name  only,  all  real  * 
power  beiug  in  the  hands  of  worthless  favorites.  As 
a  natural  consequence  the  empire  began  rapidly  to  de- 
cay ;  corruption  infected  all  ranks  of  official  society, 
the  sultan  himself  selling  his  favors  for  bribes ;  while 
the  other  great  curse  of  old  Turkey,  military  insub- 
ordination, showed  itself  in  a  more  threatening  aspect 
than  ever.  The  janissaries  mutinied  on  several  occa- 
sions, and  each  time  compelled  the  weak  Murdd  to 
accede  to  their  demand.  Notwithstanding  this 
wretched  state  of  affaire,  some  extensive  and  impor- 
tant, though  not  permanent,  additions  were  made  to 
the  empire.  These,  consisting  of  Axerbijan  and 
Georgia — the  latter  had  been  in  alliance  with  Persia — 
were  the  result  of  a  campaign  against  the  last-named 
country,  the  internal  condition  of  which  was  then  even 
worse  than  that  of  Turkey.  Transylvania.  Moldavia, 
and  Walachia  rose  in  revolt,  encouraged  by  the  war 
which  broke  out  in  1 593  between  Turkey  and  Austria. 
In  1594  hostilities  with  Persia  were  resumed;  and 
early  in  the  following  year  Murad  died,  leaving  the 
empire  to  his  eldest  son,  Muhammed  III. 

Things  had  been  going  very  badly  in  the  war  with 
Austria,  when  in  June,  1596,  the  grand 
viaier  and  the  mufti,  joining  their  voices  mS?*™" 
with  that  of  Sa'd-ud-Dfn  the  historian, 
prevailed  upon  the  new  sultan,  whose  character  re- 
sembled only  too  closely  that  of  his  father,  to  place 
himself  at  the  head  of  the  Ottoman  army  which  was 
about  to  march  into  Hungary.  Four  months  later 
Muhammed  met  the  imperialists  under  the  archduke 
Maximilian,  and  the  Transylvanians  led  by  Prince 
Sigismund,  on  the  marshy  plain  of  Keresztes,  where  a 
battle  lasting  three  davs  took  place.  Although  at  one 
time  thingB  looked  so  hopeless  for  the  Turks  that  the 
sultan  would  have  fled  but  for  the  entreaties  and  re- 
monstrances of  Sa'd-ud-Din,  the  'Osmanlis  gained  a 
complete  and  decisive  victory.  But  nothing  came  of 
it ;  for  Muhammed,  instead  of  following  up  his  suc- 
cess, hastened  back  to  Constantinople  to  receive  the 
congratulations  of  his  courtiers  ana  to  resume  his  in- 
dolent and  voluptuous  life.  Nothing  else  worthy  of 
note  occurred  during  hb  inglorious  reign.  He  died  in 
1603  (1012). 

Muhammed  III.  was  the  last  heir  to  the  Ottoman 
throne  who  was  entrusted  with  the  government  of  a 
province  during  his  father's  lifetime;  henceforth  all 
the  sons  of  the  sultan  were  kept  secluded  in  a  pavilion 
called  the  Kafes  or  cage  in  the  seraglio  gardens.  This 
new  system,  which  was  necessarily  very  prejudicial  to 
the  character  of  the  future  rulers,  had  its  origin  in  the 
same  dread  of  rivals  that  caused  a  sultan  in  those 
times  to  put  all  his  brothers  to  death  immediately  on 
his  accession. 

The  reign  of  Ahmed  I.  is  not  marked  by  any  event 
of  importance.  The  peace  of  Sitavorok  . 
(Zsitvatorok)  between  Turkey  and  Austria,  At>mea  ■« 
lt'»06  (1015),  made  no  change  of  any  moment  in  the 
territorial  possessions  of  either  power,  but  is  interest- 
ing as  being  the  firet  treaty  in  which  an  Ottoman  sul- 
tan condescended  to  meet  a  Christian  prince  on  a 
footing  of  equality.  Hitherto  the  Turkish  monarchs 
had  affected  to  grant  merely  short  truces  to  their 
European  enemies.  But  this  peace  was  to  be  perma- 
nent :  the  annual  payment  or  tribute  of  thirty  thou- 
sand ducats  (about  $68,040]  by  Austria  was  to  be  dis- 
continued ;  and  the  ambassadors  sent  from  the  Porte 
were  now  to  be  officials  of  rank,  and  not,  as  formerly, 
menials  of  the  palace  or  camp. 
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Ahmed  died  in  1617  (1026)  and  was  succeeded  by 
Mujufa  I  n'8  brother  Mustafa  I.  Up  till  this  time  the 
"  succession  had  been  regularly  from  father 
to  son;  but.  as  Mustafa's  life  had  been  spared  by  his 
brother  on  his  accession,  that  prince  now  ascended  the 
throne  in  preference  to  'Osman,  the  eldest  son  of 
Ahmed  I.  This  aruse  from  the  peculiar  nature  of  the 
Turkish  law  of  succession,  which  gives  the  throne  to 
the  eldest  male  relative  of  the  deceased  sovereign. 
Mustafa  was,  however,  imbecile ;  so  after  a  reign  of 
three  months  he  was  deposed,  and  his  nephew  'Osman, 
though  only  fourteen  years  of  age,  seated  on  the 
throne  in  his  stead. 

An  unsuccessful  war  with  Persia,  which  had  been 

'OunAn  II  8°'nK  on  ^or  801116  time,  was  now  brought 
to  an  end  by  a  treaty  which  restored  to  the 
shah  all  the  territories  conquered  since  the  days  of 
Seli'm  II.  In  1621  the  sultan  led  his  troops  against 
Poland,  partially  with  the  view  of  weakening  the  jan- 
issaries, whom  he  justly  regarded  as  the  most  deadly 
enemies  of  his  empire.  This  expedition  was  not 
attended  by  any  important  results,  neither  Turks  nor 
Poles  gaining  a  decisive  advantage.  On  his  return 
'Osman  formed  another  plan  for  freeing  himself  from 
his  tyrannical  soldiery  :  he  gave  out  that  he  was  going 
to  make  the  pilgrimage  to  Mecca,  but  his  real  inten- 
tion was  to  proceed  only  as  far  as  Damascus,  there 
place  himself  at  the  head  of  an  Asiatic  army,  and 
march  against  the  janissaries  and  sipahfs  in  Constanti- 
nople. But  the  janissaries  heard  of  this  design  and 
rose  in  revolt.  Incited  by  a  vizier  whom  'Osman  had 
deposed,  they  seized  their  sovereign  and  dragged  him 
to  the  state  prison  of  the  Seven  Towers,  where  shortly 
afterwards  he  was  foully  murdered  by  the  traitor 
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1622(1031). 

The  wretched  Mustafa  was  again  raised  to  the 
throne,  only  to  be  deposed  fifteen  months  afterwards 
in  favor  of  Murad,  the  eldest  surviving  brother  of 
'Osman. 

In  Murad  IV.,  who  succeeded  to  the  supreme 
Murad  iv.  Power  111  1623  (1032),  when  a  child  of 
eleven  years.  Turkey  had  once  more  a  sul- 
tan of  the  old  'Osmanli  type.  Since  the  death  of 
Suleyman  the  empire  had  been  cursed  with  a  succes- 
sion of  roii  faineant*,  under  whom  it  had  rapidly 
fallen  to  decay.  The  vigor  and  courage  of  the  new 
sultan  stayed  it  for  awhile  upon  its  downward  course, 
and  restored  to  it  something  of  its  bygone  glory. 
While  still  quite  young,  Murad  had  been  compelled 
by  the  mutinous  janissaries  to  deliver  into  their  cruel 
hands  his  favorite  vizier,  H&fiz  Pasha  This  embit- 
tered him  against  that  corps,  and,  when  soon  after- 
wards the  soldiers  began  openly  to  discuss  his  deposi- 
tion, Murad  swiftly  and  suddenly  cut  off  the  ringlead- 
ers and  all  others  whom  he  suspected  of  disloyalty ; 
this  struck  fear  into  the  hearts  of  the  disaffected  sol- 
diers, who,  finding  themselves  without  any  to  organize 
or  direot  tbemf  returned  to  their  allegiance.  Murad 
next  turned  his  attention  to  checking  the  intolerable 
corruption  and  abuses  which  pervaded  every  depart- 
ment of  the  state.  He  had  but  one  simple  though 
terribly  drastic  method  of  reform, — the  execution  of 
every  official  whom  he  even  suspected  of  any  malprac- 
tice. Having  restored  some  sort  of  order  in  his  capi- 
tal, Murad  marched  against  Persia  and  recaptured 
the  city  and  district  of  Erivan.  In  1638  (1048)  he 
undertook  a  second  and  more  important  campaign 
against  the  same  power.  His  object  was  the  recovery 
of  Baghdad,  which  had  been  taken  by  the  shah's 
troops  some  sixteen  years  before.  The  Persians  re- 
sisted long  and  gallantly,  but  at  length  the  Turks 
carried  the  city  Dy  storm,  when  Murad  disgraced 
himself  by  the  slaughter  of  a  vast  number  of  the  in- 
habitants. By  the  peace  which  followed  Turkey 
restored  Erivan  to  Persia,  but  retained  Baghdad, 
which  has  been  in  its  hands  ever  since.  Murad  on 
his  return  entered  Constantinople  in  triumph.  This 
sultan  died  in  1640  (1049) ;  his  death  is  said  to  have 


been  hastened  by  habits  of  intemperance,  which  be 
had  contracted  towards  the  close  ofhia  life. 

Ibrahim,  the  brother  of  the  late  sultan, 
mounted  the  Ottoman  throne.  He  «u 
another  of  those  wretched  princes  who  gave 
themselves  up  to  the  indulgence  of  their  own  follies 
and  vices  without  bestowing  a  thought  upon  the  wel- 
fare of  their  people  or  the  prosperity  of  tneir  country. 
All  the  evils  that  had  been  curbed  for  a  time  by  tbe 
stern  hand  of  Murad  broke  out  afresh  and  in  worse 
form  than  before.  The  sultan  himself  was  the  must 
venal  of  the  venal.  Shut  up  in  the  seraglio,  be 
thought  of  nothing  but  the  gratification  of  his  own 
and  his  favorites  caprices ;  gem-encrusted  coaches 
and  pleasure-boats,  and  carpets  and  hangings  of  rich- 
est sable  for  his  rooms,  were  among  the  objects  for 
which  he  plundered  his  people  and  sold  every  office 
to  the  highest  bidder.  This  went  on  for  eight  yean, 
till  at  length  his  subjects,  weary  of  his  exactions  and 
tyranny,  deposed  him,  and  made  his  son  Muhammed, 
then  only  seven  years  of  age,  sultan  in  his  room.  The 
only  events  of  note  that  occurred  during  Ibrahim'*, 
tenure  of  power  are  the  capture  of  Azoff  from  tbe 
Cossacks  and  the  occupation  of  Crete.  ^  This  island, 
which  was  then  in  tbe  hands  of  Venice,  was  soon 
overrun,  but  it  was  not  till  well  on  in  the  next  reign, 
after  a  siege  of  twenty  years,  that  the  Ottomans  sue- 
1  ceeded  in  taking  Candia  the  capital. 

The  minority  of  Muhammed  IV.,  who  became  sul- 
[  tan  in  1648  (1058),  was  marked  by  all  the 
troubles  and  evils  that  might  have  been  m^*v 
I  anticipated,  until  the  grand  vizierate  was 
conferred  on  Koprili  Muhammed  in  1656  (10671. 
This  statesman,  who  was  seventy  years  old  when  he 
entered  upon  the  duties  of  prime  minister  of  Turkey, 
was  the  founder  of  an  illustrious  family  of  viiiers. 
whose  integrity  and  strength  of  character  did  much 
to  counteract  the  pernicious  influence  of  degenerate 
sultans  and  to  prop  up  for  a  season  the  declining  em- 
pire. Old  Koprili  accepted  the  office  of  grand  vizier 
only  upon  condition  of  receiving  absolute  power;  this 
he  employed  much  in  the  same  way  as  Murad  IV. 
had  done  when  he  set  about  the  work  of  reform :  be 
executed  every  one  who  fell  under  his  suspicion.  Me 
died  in  lfifil  (1072),  leaving  the  vizierate  to  his  son 
Paxil  Ahmed.  Ahmed  was,  like  his  father,  a  man  of 
great  ability,  and  happily  for  Turkey  he  enjoyed  the 
complete  confidence  of  the  young  sultan,  who  cared 
for  nothing  but  the  chase,  whence  he  is  called  in  tbe 
Ottoman  histories  Avji  Muhammed  or  Muhammed 
the  Huntsman.  Before  long  Ahmed  was  called  on  to 
lead  the  Turkish  army  against  Austria,  He  took  Neu- 
h'ausel  and  several  places  of  little  importance ;  bat 
near  the  convent  of  St  Gotthard  (on  the  Raab)be 
was  completely  defeated  in  1664  (1075)  by  a  smaller 
Christian  force  under  Montecuculi.  A  truce  for 
twenty  years  on  the  basis  of  the  treaty  of  Sitavorok 
was  the  result  of  this  battle ;  the  Ottomans,  however, 
retained  Neuhausel.  Ahmed  next  appeared  iu  arms 
in  Crete,  for  the  purpose  of  bringing  to  a  close  the 
siege  of  Candia,  which  had  been  going  on  ever  since 
1648 ;  but  it  was  not  till  other  three  years  had  passed 
that  the  brave  garrison  opened  the  gates  to  the  grand 
vizier,  in  1669  (1079).  The  sultan  himself  was  in- 
duced to  head  the  next  campaign,  which  was  under- 
taken on  behalf  of  the  Cossacks  of  the  Ukraine,  wbo 
had  craved  the  protection  of  the  Porte  against  Poland. 
The  Turks  took  the  cities  of  Karaenetz  and  Lembert, 
whereupon  King  Michael  sued  for  peace,  1672(1083), 
and  promised  to  make  over  Podoha  and  the  Ukraine 
to  Turkev  and  to  pay  an  annual  tribute  of  220,0(0 
ducats  [about  $498,960].  The  sultan  accepted  the* 
terms  and  returned  home  in  triumph  ;  but  tbe  Pol® 
refused  to  be  bound  by  them,  and  under  the  command 
of  Sobieski  they  attacked  and  defeated  the  troop*  of 
Ahmed  Pasha.  The  war  lasted  till  1676,  when  it  w* 
brought  to  an  end  by  the  treaty  of  Zurawno,  which 
left  the  sultan  in  possession  of  Podolia  and  almost  all 
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the  Ukraine.  Three  days  after  this  peace  was  signed 
Ahmed  Pasha  died.  Few  men  have  done  more  to 
rain  their  country  than  Kara  Mustafa,  who  succeeded 
Ahmed  in  the  grand  vixierate.  His  pet  scheme  was 
the  conquest  of  Germany  and  the  establishment  of  a 
ereat  Turkish  province  between  the  Danube  and  the 
Rhine,  with  himself  as  nominal  viceroy  but  virtual 
sovereign.  He  accordingly  marched  with  an  enormous 
army,  probably  not  far  off  half  a  million 
strong,  against  Vienna.  In  the  summer 
of  1683  (1094)  this  mighty  host  appeared 
before  the  walls  of  the  Austrian  capital.  For  an  ac- 
count of  the  siege,  see  vol.  xix.  p.  307  »q.  A  few 
weeks  after  his  discomfiture  Kara  Mustafa  was  exe- 
cuted at  Belgrade  by  the  sultan's  orders.  Venice  and 
Russia  now  declared  war  against  Turkey ;  misfortune 
followed  misfortune ;  city  after  city  was  rent  away 
from  the  empire ;  the  Austrians  were  in  possession  of 
almost  the  whole  of  Hungary,  the  Italians  of  almost 
all  the  Morea.  At  length  a  severe  defeat  at  Mohacz, 
where  Suleyman  had  triumphed  years  before,  ex- 
hausted the  patience  of  the  soldiery,  and  Muhammed 
TV.  was  deposed  in  1687  (1099). 

The  first  year  of  the  reign  of  Suleyman  II.,  who 
g  uTm4n  succeeded  his  brother,  was  marked  by  a 
yman  serious  mutiny  of  the  janissaries  of  the 
capital,  who,  aided  by  the  dregs  of  the 
population,  created  a  reign  of  terror  in  Constantinople, 
daring  which  they  pillaged  the  palaces  of  the  princi- 
pal officers  of  the  government  ana  murdered  the  grand 
viiier,  along  with  many  of  the  members  of  his  house- 
hold. The  Austrians,  under  Charles  of  Lorraine, 
Louis  of  Baden,  and  Prince  Eugene,  were  carrying  all 
before  them  in  the  north :  Erlau,  Belgrade,  and 
Stuhlweissenburg  fell  into  their  hands;  and  by  the 
end  of  1689  the  Ottomans  had  lost  almost  all  their 
former  possessions  beyond  the  Danube.  Meanwhile 
the  Venetian  leader,  Morosini,  was  equally  successful 
in  the  Morea,  completing  the  conquest  of  that  prov- 
ince, which  he  added  to  the  dominions  of  St.  Mark. 
When  matters  had  come  to  this  pass,  the  sultan  sum- 
moned an  extraordinary  meeting  of  the  divan  to  con- 
sult on  the  measures  to  be  taken  to  meet  the  danger 
threatening  on  every  hand.  By  the  unanimous  advice 
of  his  ministers,  Suleyman  appointed  to  the  grand 
viz  it-rate  Kbprili- zada  Mustafa,  another  son  of  old 
Kbprili  Muhammed.  This  statesman,  who  had  been 
trained  in  the  duties  of  office  under  his  father  and 
lirother,  worthily  upheld  the  high  name  of  his  house. 
He  gave  up  the  whole  of  his  gold  and  silver  plate  to 
be  coined  into  money  wherewith  to  pay  the  troops ; 
he  sought  out  the  best  men  to  fill  positions  of  trust 
and  responsibility  in  the  army  and  navy ;  and  he  exer- 
cised and  encouraged  a  wise  and  just  policy  of  tolera- 
tion towards  the  Christian  subjects  of  "the  sultan. 
Such  was  the  confidence  which  his  high  character  and 
illustrious  connection  inspired  that  large  numbers  of 
volunteers  hastened  to  join  the  Turkish  hosts;  and  in 
a  very  few  weeks  from  the  time  when  he  took  com- 
mand of  the  army  Mustafa  had  driven  the  Austrians 
sut  of  Servia,  and  Belgrade  once  more  received  a 
garrison  of  Ottoman  troops.  Mustafa  returned  in 
triumph  to  Constantinople,  where,  early  in  the  sum- 
mer of  1691  (1102),  Sulevman  II.  died,  and  was  suc- 
ceeded on  the  throne  by  his  brother  Ahmed  II. 

The  most  important  event  which  occurred  during 
Mm«d  II  tne  k"e^  an<*  disastrous  reign  of  this  mon- 
arch was  the  defeat  and  death  at  Slanka- 
nen  (Szlankament)  of  Koprili-zada  Mustafa,  who  in 
August,  1691,  advanced  from  Belgrade  to  attack  the 
Austrians  under  Louis  of  Baden.  The  unfortunate 
result  of  the  battle  was  in  great  measure  owing  to  the 
rashness  of  the  vizier,  who,  in  opposition  to  the 
|gW  of  the  oldest  and  most  experienced  of  his 
officers,  refused  to  await  behind  the  lines  the  attack  of 
the  enemy.  The  Ottomans  fought  with  desperate 
oourage  ;  but  the  day  was  decided  against  them  by  the 
death  of  Mustafa,  who  was  shot  while  cutting  his 


]  way  through  the  Christian  ranks.    Ahmed  II.  reigned 
for  four  years,  during  which  the  hapless  empire. 
I  besides  continuing  to  suffer  defeat  at  the  hands  oi 
foreign  foes,  was  visited  with  the  curses  of  pestilence 
and  domestic  insurrection. 

On  the  death  of  Ahmed  II.  in  the  year  1695  (1106) 
Mustafa  II.,  son  of  Muhammed  IV.,  was 
girt  with  the  sword  of  'Osman.  The  new  ?> 
sultan,  aware  of  the  pitiful  condition  to  which  the 
empire  had  sunk,  in  part,  at  least,  through  the  neg- 
ligence and  indifference  of  his  predecessors,  resolved 
to  restore  the  old  Ottoman  usages,  and  placed  him- 
self at  the  head  of  his  armies.  His  first  campaign  was 
altogether  successful :  he  recaptured  several  impor- 
tant fortresses  and  totally  defeated  a  great  Austrian 
army.  During  the  following  winter  he  worked  hard  to 
repair  the  finances  and  bring  the  forces  of  the  empire 
into  a  higher  state  of  efficiency  ;  and.  when  he  set  out 
in  the  spring  against  the  Austrians.  fortune  continued 
to  smile  upon  his  banners.  He  defeated  the  duke  of 
Saxe,  raised  the  siege  of  Temesvar,  and  strengthened 
the  garrisons  of  those  fortresses  which  Turkey  still 
held  in  Hungary.  But  in  the  next  year,  1697,  all  was 
changed  :  Prince  Eugene  was  at  the  head  of  the 
Austrians,  and  on  the  banks  of  the  Theiss,  near  Zenta, 
the  Turks  sustained  an  overwhelming  defeat,  which 
compelled  the  sultan  to  retreat  to  Temesvar.  Thence 
he  returned  to  Constantinople,  and  never  again  led  an 
army  against  the  enemy.  Recourse  was  once  more 
had  to  the  house  of  Kbprili.  and  Atuuia-zada  Huseyn. 
a  nephew  of  old  Kbprili  Mubammea,  was  promoted 
to  the  grand  vixierate.  Huseyn  raised  fresh  troops  ; 
but  he  saw  that  what  was  really  needful  was  peace,  ana 
this  he  succeeded  in  bringing  about.  At 
Carlowitz  on  26th  January,  1699,  a  peace  cSoSrttt 
was  arranged,  through  the  intervention  of 
England  and  Holland,  between  Turkey  on  the  one 
hand  and  Austria,  Venice,  Russia,  and  Poland  on  the 
other.  The  basis  of  the  treaty,  agreed  to  with  certain 
modifications,  was  that  each  power  should  retain  the 
territories  in  its  possession  at  the  time  of  opening 
negotiations.  This  arrangement  left  Austria  in  pos- 
session of  Transylvania  and  almost  all  Hungary  and 
Slavonia  ;  Venice  remained  mistress  of  its  conquests 
in  Dalmatia  and  the  Morea ;  Poland  received  Podolia ; 
and  Russia,which  under  Peter  the  Great  was  only  now 
becoming  conscious  of  its  strength,  retained  Azoff, 
which  it  had  wrested  from  Turkey  three  years  before. 
Huseyn  Pasha  took  advantage  of  the  restoration  of 
peace  to  check  the  disorders  which  had  sprung  up  in 
various  parts  of  the  empire,  and  to  endeavor  to  effect 
much-needed  reforms  in  many  departments  of  the 
state.  But  unfortunately  his  efforts  were  thwarted  by 
others  less  disinterested  than  himself ;  and,  broken- 
hearted by  the  calamities  of  his  country,  he  retired 
I  from  office  three  years  after  the  peace  of  Carlowitz,  and 
very  shortly  afterwards  died.  Mustafa  IL  very  soon 
followed  the  example  of  his  minister,  and  abdicated  in 
1703  (1115)  in  favor  of  his  brother  Ahmed  III. 

Although  the  peace  of  the  empire  was  often  broken 
during  his  reign,  Ahmed  III.  was  not  of  a 
warlike  disposition,  and  all  the  representa-  • m 
tions  and  entreaties  of  Charles  XII.  of  Sweden,  who 
after  the  disaster  of  Pultowa  had  taken  refuge  in 
Turkey,  failed  to  induce  him  to  reopen  hostilities  with 
the  czar.  In  1710  Nu'man  Pasha,  son  of  Amuja- 
zada  Huseyn,  and  the  last  of  the  Kbprili  family,  was 
appointed  grand  vizier.  Though  able  and  tolerant  he 
1  was  so  much  addicted  to  interfering  in  the  business  of 
j  his  subordinates  that  he  became  the  object  of  general 
dislike,  and  was  dismissed  from  his  office  after  holding 
it  for  fourteen  months.  The  menacing  preparations  of 
Russia  in  the  south  had  more  influence  with  the  Porte 
than  the  prayers  of  the  Swedish  king,  and  in  1711 
the  new  grand  vizier,  Baltaji  Muhammed,  marched 
into  Moldavia  to  meet  the  forces  of  Peter  the  Great, 
who  had  formed  an  entrenched  camp  near  the  village 
of  Hush,  on  the  right  bank  of  the  Pruth.    Here  the 
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Tiiier  blockaded  him,  and  after  two  days'  severe  fighting 
compelled  him  to  surrender  with  all  his  army.  By  the 
treaty  which  followed  the  czar  pledged  himself,  among 
other  things,  to  restore  the  fortress  of  AzofF  and  all  its 
dependencies  to  the  sultan,  and  to  grant  the  king  of 
Sweden  a  free  and  safe  passage  to  his  own  country 
through  the  Muscovite  dominions.  The  lenity  of 
K.iH;l;i  Muhatnmed  in  not  destroying  the  czar  and  his 
army  when  they  were  within  his  grasp  caused  such 
discontent  at  Constantinople  that  he  was  dismissed 
from  the  vizierate,  which  was  conferred  on  'Ah  Pasha, 
known  as  Datuad  1  Ah  or  'All  the  Son-in-Law,  from 
the  circumstance  of  his  having  married  a  daughter  of 
the  sultan.  This  vizier  distinguished  himself  by  win- 
ning back  from  Venice  the  whole  of  the  Morea  in  a 
single  campaign  (1715).  His  next  venture,  a  war 
against  Austria,  undertaken  in  the  following  year,  had 
a  very  different  issue,  he  himself  being  slain  and  his 
army  routed  in  a  great  battle  at  Peterwardein.  Next 
year  Prince  Eugene,  the  conqueror  of  Damad  'All, 
laid  siege  to  Belgrade,  which  he  forced  to  capitulate 

after  driving  off  a  large  armv  sent  by  the 
iwiWiu.  Turks  to  its  relief.    These  events  led  to  the 

peace  of  Passarowitz  in  1718,  by  which 
Austria  acquired  that  portion  of  Hungary  which  had 
remained  in  the  possession  of  Turkey,  as  well  as 
extensive  territories  in  Scrvia  and  Walachia.  The 
grand  vizier  Ibrahim,  another  son-in-law  of  the  sultan, 
who  was  at  the  head  of  affairs  from  1718  to  1730, 
contrived  to  secure  for  the  empire  an  unusually  long 
respite  from  internal  disorders ;  but  the  sultan  s  love 
of  costly  pom  p  and  splendor  and  the  luxurious  mag- 
nificence of  his  court  rendered  him  so  unpopular  that, 
in  consequence  of  a  riot  in  the  autumn  of  1730  (1 143), 
he  voluntarily  abdicated  the  throne,  and  his  nephew 
Mahmiid  I.  became  padishah  in  his  stead. 

(E.  J.  w.  o.) 

Ilistory  from  1718. 

With  the  treaty  of  Passarowitz  the  Venetian  repub- 
Mahmiid  j  lie  disappears  from  the  scene  of  Turkish 
warfare.  Russia  gradually  becomes  a  more 
formidable  enemy  than  Austria;  and  the  subject 
Christian  races  imperceptibly  enter  on  the  first  stages 
of  national  consolidation  and  revival.  After  the  long 
and  resultless  war  with  Persia  hostilities  again  broke 
wan  with  out  w^h  Russia  in  1730.  Marshal  Miin- 
Ru«»ia.  ««ch  stormed  the  lines  of  Perekop  and  de- 
vastated the  Crimea ;  but  he  was  unable  to 
maintain  his  army  there  and  retreated  with  greatly 
diminished  forces.  Azoff  was  taken  by  General  Lascy ; 
and  in  the  following  year  Otchakoff  fell  into  the  hands 
of  Miinnich,  while  the  Crimea  was  again  invaded 
and  ravaged.  Austria  now  joined  Russia,  and  the 
Porte  had  to  sustain  a  war  in  Servia  and  Bosnia  as 
well  as  on  the  coasts  of  the  Black  Sea.  The  double 
combat  was  carried  on  with  very  different  results. 
While  the  Russians  won  victory  after  victory,  and 
finally  penetrated  into  the  heart  of  Moldavia,  the  Aus- 
trians  were  defeated  and  driven  across  the  Danube. 
On  their  advancing  from  Belgrade  in  the  summer  of 
1 739  they  were  defeated  with  great  loss  at  Krotzka, 
and  compelled  to  sue  for  peace.  The  treaty  of  Bel- 
grade, which  was  signed  on  1st  September,  1739,  re- 
stored to  the  Porte  Belgrade  and  Orsova,  with  the 
portions  of  Scrvia,  Bosnia,  and  Walachia  which  it  had 
ceded  to  Austria  at  the  peace  of  Passarowitz.  Russia, 
unable  to  continue  the  war  with  a  victorious  Turkish 
army  ready  to  fall  upon  its  flank,  had  to  conclude  peace 
on  very  moderate  terms.  It  received  Azoff,  but  under 
a  stipulation  that  the  fortifications  should  be  razed, 
and  that  no  Russian  vessels  of  war  should  be  kept 
either  on  the  Black  Sea  or  on  the  Sea  of  Azoff.  The 
peace  was  the  last  advantageous  one  made  by  the  Porte 
without  allies ;  and  the  succeeding  thirty  years  were 
on  the  whole  a  period  of  respite  from  misfortune. 

After  this  followed  the  wars  with  the  empress  Cath- 
erine, before  whose  genius  and  resources  it 


if  Turkey  must  inevitably  sink  into  nothingness.  The 
first  contest  was  provoked  by  the  armed  intervention 
of  the  empress  in  Polish  affairs  and  her 
well-known  intrigues  with  rebellious  sub- 
jects of  the  Porte.  War  was  rashly  declared  by  Mustafa 
III.  in  October,  1768.    In  1769  the  Russians  entered 
Moldavia  and  captured  the  fortress  of  Choczin  (Cho- 
tim) ;  in  the  following  year  their  armies  made  good 
the  conquest  of  Moldavia  and  Walachia,  while  a  fleet 
from  the  Baltic  entered  the  Greek  Archipelago  and 
landed  troops  in  the  Morea.  The  Greeks  ot  the  Morea 
rose  in  insurrection ;  they  were,  however,  overpowered, 
and  the  small  Russian  force  withdrew,  leaving  the 
Greeks  to  the  vengeance  of  their  conquerors.   At  sea 
the  Turks  suffered  a  severe  defeat  near  Chios,  and 
their  fleet  was  subsequently  blockaded  and  set  on  6re 
in  the  Bay  of  Tchesme,  the  principal  officers  in  the 
Russian  navy  being  Englishmen.    Assistance  wa&. 
moreover,  given  by  the  Russians*  to  Ali  Bey,  a  Mame- 
luke chieftain  who  was  in  rebellion  against  the  Porte  in 
Egypt,  and  to  Tahir,  a  sheikh  who  had  made  himself 
independent  at  Acre.  In  1771  the  Russians 
invaded  and  conquered  the  Crimea.    Aus-  ^qES 
tria  now  took  alarm,  and  signed  a  conven-    by  kuut*. 
tion  with  the  Porte  preparatory  U>  armed 
intervention.    But  the  partition  of  Poland  reunited 
the  three  neighboring  Christian  powers  and  prevented 
a  general  war.    An  armistice  was  agreed  upon  between 
Russia  and  the  Porte,  and  negotiations  followed.  These 
were  broken  off  in  1773.    The  Russians  crossed  the 
Danube,  and,  though  unsuccessful  in  their  attempts 
upon  Silistria  and  Varna,  so  completely  defeated  the 
Turkish  forces  in  the  field  that  on  21st  July,  1774,  the 
Porte  concluded  peace  at  Kutchuk-Kainardii  under 
conditions  more  unfavorable  than  those  which  it  had 
rejected  in  the  previous  year.    The  Tartar  territory  of 
the  Crimea,  with  Kuban  and  the  adjoining  districts, 
was  made  into  an  independent  state,  Russia  retaining 
Azoff,  Kcrtch,  and  Kinbum.   Moldavia  and  Walachia 
were  restored,  but  on  the  condition  that,  as  occasion 
might  require,  the  Russian  minister  at  Constantinople 
might  remonstrate  in  their  favor.    Russia,  in  fact,  was 
given  a  species  of  protectorate  over  these  provinces. 
Permission  was  given  to  Russia  to  erect  a  church  in 
Constantinople,  and  the  following  engagement  was 
made:  "The  Porte  promises  to  protect  the  Christian 
religion  and  its  churches  ;  and  it  also  allows  the  court 
of  Russia  to  make  upon  all  occasions  representation, 
as  well  in  favor  of  the  new  church  at  Constantinople 
as  on  behalf  of  its  ministers,  promising  to  take  Btieh 
representations  into  consideration."     Out  of  this 
clause  arose  the  claim  of  Russia  to  the  right  of  protec- 
tion over  all  the  Christian  subjects  of  the  Porte,  though 
the  specific  right  of  intervention  was  clearly  attached 
only  to  a  single  church  and  its  ministers.    By  other 
clauses  in  the  treaty  the  obligations  restraining  Russia 
from  making  fortifications  and  placing  ships  of  war  on 
the  Black  Sea  were  annulled.   It  received  the  right  of 
free  navigation  for  its  merchant  ships  on  all  Turkish 
waters,  and  the  right  of  placing  consuls  at  all  Turkish 
ports.    These  last  two  conditions  were  of  great  histori- 
cal importance  through  their  effect  upon  Greece.  The 
consuls  appointed  were  usually  Greek  traders,  and  per- 
mission to  carry  the  Russian  flag  was  indiscriminately 
given  to  Greek  vessels.  Hence  there  followed  that  gnat 
development  of  Greek  commerce,  and  of  the  tTtwIc 
merchant  navy,  which  in  half  a  century  made  the  insur- 
gent Greeks  more  than  a  match  for  the  Turks  at  se*. 

The  stipulation  that  the  Crimea  and  adjoining  dis- 
tricts should  be  made  into  an  independent  state  was 
of  course  not  intended  by  Russia  to  be  anything  more 
than  a  veil  for  annexation:  and  in  1783  Catherine 
united  this  territory  to  her  dominions.  She  had  now 
definitely  formed  the  plan  of  extinguishing  Turkish 
sovereignty  in  Europe  and  placing  her  younger  grand- 
son on  the  throne  of  a  restored  Greek  kingdom.  The 
boy  was  named  Constantine ;  his  whole  education  was 
Greek  and  such  as  to  fit  him  for  the  throne  of  Constan- 
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tinople.    Joseph  II.  of  Austria  threw  himself  eagerly 
into  the  plan  for  a  partition  of  the  Ottoman 
£*r  with     empire,  and  in  1788  followed  Russia  into 
Austria*      war.    While  the  Russians  besieged  Otcha- 
koff,  Joseph  invaded  Bosnia ;  but  he  was 
unsuccessful  and  retired  ingloriously  into  Hungary. 
Otchakoff  was  stonned  by  buwaroff  on  16th  Decern - 
ber,  1788.    In  the  following  year  the  Turkish  armies 
were  overthrown  by  Suwaron  in  Moldavia  and  by  the 
Austrian  Laudon  on  the  south  of  the  Danube.  The 
fate  of  the  Ottoman  empire  seemed  to  tremble  in  the 
balance  ;  it  was,  however,  saved  by  the  convulsions 
into  which  Joseph's  reckless  autocracy  had  thrown  his 
own  dominions,  and  by  the  triple  alliance  of  England, 
Prussia,  and  Holland,  now  formed  by  Pitt  for  the  pres- 
ervation of  the  balance  of  power  in  Europe.  Joseph 
died  in  1790;  his  successor  Leopold  II.  entered  into 
negotiations,  and  concluded  peace  at  Sistova  in  August. 
1791]  relinquishing  all  his  conquests  except  a  small 
district  in  Croatia.  Catherine  continued  the  war  alone. 
Ismail  was  captured  by  Suwaroff  with  fearful  slaughter, 
and  the  Russian  armies  pushed  on  south  of  the  Dan- 
ube. Pitt,  with  the  triple  alliance,  attempted  to  impose 
his  mediation  on  the  empress  Catherine,  and  to  in- 
duce her  to  restore  all  her  conquests.    She  refused, 
and  both  Prussia  and  England  armed  for  war;  but 
public  opinion  declared  so  strongly  against  the  minis- 
ter in  England  that  it  was  impossible  for  him  to  pur- 
sue his  plan.    Catherine  nevertheless  found  it  in  her 
interest  to  terminate  the  war  with  the  Porte.  Poland 
claimed  her  immediate  attention  ;  and,  adjourning  to 
a  more  convenient  season  her  designs  upon  Constanti- 
nople, she  concluded  the  treaty  of  Jassy  in  January, 
1792,  by  which  she  added  to  her  empire  Otchakoff,  with 
the  seaboard  as  far  as  the  Dniester.    The  protectorate 
of  Rnssia  over  Tiflis  and  Kartalinia  was  recognized. 
Catherine's  successor  Paul  (1796-1801)  made  it  his 
business  to  reverse  his  mother's  policy  by 
K*rypr»nd    abandoning  the  attack  on  Turkey.  Bona- 
!>yria.         parte's  invasion  of  Egypt  and  the  destruc- 
tion of  the  French  fleet  by  Nelson  at  the 
battle  of  the  Nile  led  the  Porte  to  join  the  second  coa- 
lition against  France.    Bonaparte,  invading  Syria,  was 
checked  and  turned  back  at  Acre,  where  Jezzar  Pasha 
was  assisted  in  his  strenuous  defence  bv  an  English 
squadron  under  Sir  Sidney  Smith.    A  Turkish  army 
was  meanwhile  transported  from  Rhodes  to  the  Egyp- 
tian coast    This  army  was  destroyed  by  Bonaparte  on 
his  return  to  Egypt  at  the  battle  of  Aboukir  on  25th 
•1  uly,  1 799,  after  which  Bonaparte  set  sail  for  France, 
leaving  the  Egyptian  command  to  Kleber.  Kleber, 
cat  off  from  all  communication  with  France  and  threat- 
ened by  superior  Turkish  forces,  entered  into  a  conven- 
tion at  El  Arish  for  the  evacuation  of  Egypt  This 
convention,  however,  was  annulled  bv  Lord  Keith,  the 
English  admiral,  and  Kleber  replied  by  giving  battle 
to  the  Turks  and  defeating  them  at  Hefiopolis  on  20t  h 
March,  1800.     Egypt  was  finally  wrested  from  the 
French  by  the  English  expedition  under  Abercromby, 
and  restored  to  the  sultan.    The  Ionian  Islands,  which 
rrance  had  taken  from  Venice  at  the  time  of  the 
treaty  of  Campo  Formio,  were  conquered  by  a  com- 
bined Russian  and  Turkish  force,  and  were  established 
as  a  republic,  at  first  under  the  joint  protectorate  of 
Russia  and  the  Porte,  afterwards  under  the  sole  protec- 
torate of  Russia.    The  former  Venetian  ports  on  the 
mainland  of  Epirus  and  Albania  were  given  up  to 
Turkey.    Somewhat  later,  under  pressure  from  St. 
Petersburg,  the  sultan  undertook  not  to  remove  the 
nosbodars,  or  governors,  of  Walachia  and  Moldavia 
without  consulting  Russia,  and  to  allow  no  Turks  ex- 
cept merchants  and  traders  to  enter  those  terrritories. 

On  the  restoration  of  peace  France  reassumed  its 
j  ancient  position  as  the  friend  and  ally  of  the 

HMlSSip     Porte.    The  sultan  now  on  the  throne  was 
^'empire.    SeHra  III.  (1789-1807).    Though  the  re- 
suits  of  the  war  of  the  second  coalition  had 
been  favorable  to  Turkey,  the  Ottoman  empire  was  in 
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a  most  perilous  condition.  Everywhere  the  provincial 
governors  were  making  themselves  independent  of  the 
sultan's  authority  ;  a  new  fanatical  sect,  the  Wahha- 
bees,  had  arisen  in  Arabia  and  seized  upon  the  holy 
places ;  the  janissaries  were  rebellious  and  more  for- 
midable to  their  sovereign  than  to  a  foreign  enemy ; 
and  the  Christian  races  were  beginning  to  aspire  to  in- 
dependence. It  had  seemed  for  a  while  as  if  the  first 
to  rise  against  the  Porte  would  be  the  Greeks,  among 
whom  the  revolutionary  influences  of  1789  and  the 
songs  of  the  poet  Rhegas,  put  to  death  by  the  Turks 
in  1798,  stirred  deep  feelings  of  hatred  against  their 
oppressors.  Circumstances,  however,  postponed  the 
Greek  revolt  and  accelerated  that  of  the  Servians.  In 
the  country  immediately  south  of  the  Danube  the 
sultan's  authority  was  defied  by  the  janissaries  settled 
about  Belgrade  and  by  Passwan  Oglu.  rulerof  Widdin 
in  Bulgaria.  The  pasha  of  Servia,  hard  pressed  by 
these  rebels,  called  upon  the  rayas  to  take  up  arms  in 
defence  of  the  sultan.  They  did  so,  and  in  1804  the 
janissaries  answered  by  a  series  of  massacres  in  the 
Servian  villages.  The  Servians  now  rose  as  . 
a  nation  against  the  janissaries.  Kara 
George  became  their  chief,  and  in  combi- 
nation with  the  pasha  of  Bosnia,  acting  under  the 
sultan's  orders,  exterminated  the  janissaries  or  drove 
them  out  of  the  country.  Victorious  over  one  oppressor, 
the  Servians  refused  to  submit  to  another.  They  car- 
ried on  the  war  against  the  sultan  himself,  and  at  the 
suggestion  of  Russia  sent  envoys  to  Constantinople 
demanding  that  for  the  future  the  fortresses  of  Servia 
should  be  garrisoned  only  by  Servian  troops. 

When  the  third  European  coalition  against  France 
was  in  course  of  formation  Russian  and 
French  influences  were  in  rivalry  at  Con-  D,{J|.CUJ{|™ 
stantinople.  The  victories  of  Napoleon  in  iii.  »  reign. 
1805  gave  him  the  ascendency,  and  his  en- 
voy  prevailed  upon  the  sultan  to  dismiss,  without  con- 
sulting Russia,  the  hospodars  of  Walachia  and  Mol- 
davia, who  were  considered  to  be  agents  of  the  court 
of  St  Petersburg.  This  was  a  breach  of  the  engage- 
ment made  by  the  sultan  in  1802,  and  it  was  followed 
bv  the  entry  of  Russian  troops  into  the  principalities. 
England,  as  the  ally  of  Russia,  sent  a  fleet  under  Ad- 
miral Duckworth  through  the  Dardanelles  to  threaten 
Constantinople.  While  the  admiral  wasted  time  in 
negotiation,  the  French  ambassador,  General  Scbas- 
tiani,  taught  the  Turks  how  to  fortify  their  capital. 
The  English  admiral  found  that  he  could  do  nothing, 
and  repassed  the  Dardanelles,  suffering  some  loss  on 
the  passage.  The  war  on  the  Danube  was  not  carried 
on  with  much  vigor  on  either  side.  Alexander  was 
occupied  with  the  struggle  a  trains!  Napoleon  on  the 
Vistula  ;  Seli'm  III.  was  face  to  face  with  mutiny  in 
Constantinople,  having  brought  upon  himself  the  bit- 
ter hatred  of  the  janissaries  by  attempting  to  form 
them  into  a  body  of  troops  drilled  and  disci plined  after 
the  methods  of  modern  armies.  While  the  military 
art  in  Europe  had  been  progressing  for  centuries,  Tur- 
key had  made  no  other  changes  in  its  military  system 
than  those  which  belonged  to  general  decay.  Its  troops 
were  a  mere  horde,  capable  indeed  of  a  vigorous  assault 
and  of  a  stubborn  defence,  but  utterly  untrained  in  exer- 
cises and  manoeuvres,  and  almost  ignorant  of  the  mean- 
ing of  discipline.  Seh'm  was  a  reformer  in  government 
and  administration  as  well  as  in  military  affairs.  He 
broke  from  the  traditions  of  his  palace,  and  began  a 
new  epoch  in  Turkish  history  ;  but  the  influences  op- 
posed to  him  were  too  strong,  and  a  mutiny  of  the 
janissaries  in  Constantinople  deprived  him  of  his 
crown.  He  was  allowed  to  live,  but  as  a  prisoner, 
while  the  puppet  of  the  janissaries,  Mustafa  IV.,  was 
placed  on  the  throne  (May,  1807). 

A  few  weeks  after  this  event  the  treaty  of  Tilsit 
ended  the  war  between  France  and  Russia,  and  pro- 
vided for  the  nominal  mediation  of  Napoleon  between 
Russia  and  the  Porte.  A  truce  followed  between  the 
armies  on  the  Danube.    Among  the  Turkish  generals 
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who  had  understood  the  necessity  of  Selfm's  reforms, 
and  who  were  prepared  to  support  him 
against  the  janissaries,  was  Bairaktar,  com- 
mander at  Rustchuk.  As  soon  as  the  truce  gave  him 
freedom  of  action,  Bairaktar  marched  upon  Constan- 
tinople. Leading  his  troops  against  the  palace,  he 
demanded  the  restoration  of  Selim.  As  the  palace 
gates  were  closed,  Bairaktar  ordered  an  assault:  but 
at  the  moment  when  his  troops  were  entering  Selfm 
was  put  to  death.  Besides  Mustafa  there  was  only 
one  member  of  the  house  of  Osman  remaining,  his 
brother  Mahmdd,  who  concealed  himself  in  the  fur- 
nace of  a  bath  until  the  palace  was  in  the  bands  of 
Bairaktar's  soldiers.  He  was  then  placed 
mpaaan.  Qn  the  thnm  (juiyi  1808).   por  a  while 

Bairaktar  governed  as  grand  vizier.  He  was  rash 
enough,  however,  to  dismiss  part  of  his  own  soldiers 
from  Constantinople.  The  janissaries  attacked  him  in 
his  palace.  A  tower  in  which  he  defended  him- 
self was  blown  up,  and  after  a  battle  in  the  streets  of 
Constantinople  between  the  janissaries  and  the  re- 
mainder of  Bairaktar's  troops,  during  which  the  de- 
throned sultan  Mustafa  was  put  to  death,  the  janissa- 
>  remained  conquerors,  and  Mahmiid  was  forced  to 
to  their  demands.  The  innovations  of  the  late 
abolished,  and  for  a  while  Mahmdd  seemed 
content  to  reign  as  servant  of  the  reaction. 

It  is  well  known  that  plans  for  the  partition  of  the 
Ottoman  empire  occupied  Napoleon  and  Alexander 
at  Tilsit.  Austria,  though  unwilling  to  see  Russia 
aggrandized,  was  prepared  in  the  last  resort  to  com- 
bine with  the  dismembering  powers,  if  all  attempts 
to  prevent  the  execution  of  the  plan  by  diplomatic 
means  should  fail.  But  after  a  few  years  the  alliance 
declined  and  a  war  between  France  arid  Russia  was 
Been  to  be  inevitable.  Meanwhile  the  conflict  on  the 
Danube  had  been  resumed,  and  the  Servians  were  still 
in  arms.  The  Russians  had  advanced  into  Bulgaria 
and  captured  Silistria  England,  which  had  made 
peace  with  Turkey  in  1809,  sought  to  reconcile  the 
belligerents,  in  order  that  the  czar  might  be  free 
to  employ  his  whole  force  against  Napoleon.  In  May, 
1812,  a  treaty  was  signed  at  Bucharest,  by 
which  Bessarabia  was  ceded  to  Russia,  the 
river  Pruth  becoming  the  boundary  of  the 
two  empires.  The  Porte  in  this  treaty  promised  to 
grant  an  amnesty  to  the  Servians,  to  leave  to  them  the 
management  of  their  internal  affairs,  and  to  impose 
upon  them  only  moderate  taxes.  These  promises, 
however,  were  neither  accepted  by  the  Servians  as  a 
sufficient  concession,  nor  were  they  observed  by  the 
Porte.  The  Servians  continued  to  fight,  and  ulti- 
mately secured  their  autonomy  about  1817  without 
help  from  Russia. 
Mahmdd  II.  (1808-1839)  was  the  only  sultan  of 
modern  times  who  possessed  the  qualities 
Mahmdd  s  0f  a  gre&t  niler.  Brought  up  in  the  seclu- 
sion of  the  seraglio  till  the  age  of  twenty- 
three,  when  he  was  suddenly  placed  on  the  throne,  it 
is  surprising  that  he  should  have  shown  the  power, 
the  resolution,  and  the  intelligence  which  marked  his 
government.  The  difficulties  of  his  reign  were  enor- 
mous. He  belonged  to  an  epoch  when  the  Ottoman 
empire  might  fairly  be  considered  as  in  actual  dissolu- 
tion. This  he  to  some  extent  arrested,  and  the  reforms 
which  he  effected,  partial  and  imperfect  as  they  were, 
have  prolonged  the  existence  of  the  Turkish  state  to 
our  own  day.  The  first  and  most  obvious  internal 
danger  to  be  met  was  the  insubordination  of  the 
provincial  pashas.  Against  these  rebellious  servants 
Mahmdd  waged  a  persistent  and  unwearying  war, 
now  employing^  them  against  one  another,  now  crush- 
ing them  by  his  own  armed  force.  One  of  the  most 
formidable  was  Ali  Pasha  of  Janina,  who  had  made 
At.  u  himself  master  of  Albania  and  part  of 
Greece.  When  Mahmdd  in  1820  threw 
his  armies  upon  this  chieftain,  the  out- 
of  hostilities  in  Epirus  was  the  signal  for  the 


insurrection  of  Greece,  While  Hypsilanti,  grandson 
of  a  hospodar  of  Moldavia  who  had  been  pnt  to  death 
by  the  Porte,  raised  the  standard  of  revolt  in  Mol- 
davia, asserting  that  Russia  had  promised  the  Chiia- 
tians  its  support,  the  Greeks  of  the  Mores  rose  and  ex- 
terminated the  Turkish  population  among  Greek  re?g]l 
them.  Hypsilanti  was  soon  crushed ;  and 
the  rising  in  the  Mores  was  answered  by  massacres  of 
the  Greeks  in  the  principal  cities  of  the  empire,  and 
by  the  execution  of  Gregory,  patriarch  of  Constanti- 
nople, the  head  of  the  Greek  Church.  These  deed* 
of  violence  excited  the  utmost  indignation  in  Russia. 
A  despatch  was  sent  to  Constantinople,  calling  opon 
the  Porte  to  restore  the  churches  which  had  been 
destroyed,  to  guarantee  the  inviolability  of  Christian 
worship  in  the  future,  and  to  discriminate  in  it*  nun- 
ishments  between  the  innocent  and  the  guilty.  The* 
demands  were  presented  as  an  ultimatum  by  the  Rus- 
sian ambassador,  who,  not  receiving  an  answer  within 
the  time  allowed,  quitted  Constantinople  (27th  July. 
1821).  The  influence  of  Austria  and  England,  how- 
ever, restrained  the  emperor  Alexander  from  declar 
ing  war,  and  the  GreekB  were  left  to  sustain  their 
combat  by  themselves  As  long  as  Ali  Pasha  wu 
unsubdued,  the  only  forces  which  the  sultan  could 
employ  against  the  Greeks  were  irregular  bands  of 
volunteers.  It  was  by  one  of  these  hordes  that  the 
fearful  massacres  of  Chios,  in  the  spring  of  1822. 
were  perpetrated.  In  that  same  spring,  however,  the 
overthrow  and  death  of  Ali  set  free  the  regular  troops. 
Two  armies  of  considerable  strength  now  moved  south- 
wards from  Thessaly,  with  the  object  of  reducing  the 
country  north  of  the  Gulf  of  Corinth  and  then  uniting 
to  conquer  the  Morea  The  western  army,  commanded 
by  Omer  Brionis,  was  checked  by  the  Suliotes.  and 
subsequently  beaten  back  by  the  defenders  of  Misso- 
I  longhi.  The  eastern  army,  after  advancing  under  the 
command  of  Dramali  into  the  Morea,  was  compelled 
to  retreat.  But  the  passes  in  its  rear  had  been  seized 
by  the  Greeks ;  on  all  sides  the  enemy  closed  in  upon 
it ;  and  it  was  only  through  the  disorders  of  the 
Greeks  themselves  that  Dramali's  force  escaped  anni- 
hilation. Of  those  who  survived  the  encounter  most 
perished  by  sickness  and  famine  in  the  neighborhood 
of  Corinth.  Nor  was  the  fortune  of  the  Ottoman* 
better  at  sea  The  destruction  of  their  admiral's  fee- 
sel  with  all  its  crew  by  the  fire-ship  of  the  Greek 
captain,  Kanaris,  caused  such  terror  that  all  further 
attempts  to  reduce  the  islands  were  abandoned,  and 
the  fleet  returned  to  the  Dardanelles. 

After  an  interval  of  ineffective  land  warfare,  the 
sultan  determined  to  call  upon  Mehemet  Ali.  pasha  of 
Egypt,  for  assistance.  Mehemet  had  risen  to  power 
in  the  disturbed  period  that  followed  the  expulsion  of 
the  French  from  Egypt,  He  had  a  more  powerful 
fleet  than  that  of  his  sovereign,  and  an  army  disci- 
plined after  the  European  system.  In  calling  upon  hi? 
powerful  vassal  for  help  the  sultan  must  have  been 
aware  of  the  dangers  which  his  aggrandizement  would 
involve.  Mehemet  eagerly  responded  to  Mabmiid  s 
call ;  and  his  Bon  Ibrahim,  in  command  of  a  powerful 
armament,  set  sail  in  the  spring  of  1824  j^m,* 
from  Alexandria  against  Crete.  This  island  ait,  «mu»- 
was  rapidly  conquered,  and  Ibrahim,  after 
failing  in  some  combined  operations  against 
Sain os,  crossed  over  to  the  Morea  Here  he  marched 
across  the  peninsula, carrying  all  before  him.  NaupUa 
alone  maintained  its  defence,  while  the  Egyptian  sent 
out  his  harrying  columns,  slaughtering  and  devasta- 
ting in  every  direction.  From  the  Morea  Ibrahim  wai 
summoned  to  assist  the  Turks,  who  had  been  for  nine 
months  unsuccessfully  engaged  in  a  second  siege  of 
Missolonghi.  Ibrahim  began  his  siege  operation* 
in  the  beginning  of  1826;  but  it  was  not  for  three 
months  more  that  Missolonghi  fell.  The  tide  of 
Ottoman  conquest  moved  on  eastwards,  and  the  i 


I  polis  of  Athens  capitulated  in  the  following  year.  But 
1  the  defence  of  Missolonghi  had  lasted  long  enough  to 
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bring  the  powers  of  Kurope  into  the  field.  On  the 
death  of  the  emperor  Alexander  at  the  end  of  1825, 
Canning  sent  the  duke  of  Wellington  to  St.  Peters- 
burg to  negotiate  conditions  of  joint  diplomatic  action 
on  the  part  of  England  and  Russia.  A  protocol  signed 
at  St.  Petersburg  on  4th  April,  1826,  fixed  the  condi- 
tions on  which  the  mediation  of  Great  Britain  was  to 
be  tendered  to  the  Porte.  Greece  was  to  remain 
tributary  to  the  sultan,  but  to  be  governed  by  its  own 
elected  authorities  and  to  be  independent  in  its  com- 
mercial relations.  The  surviving  Turkish  population 
was  to  be  removed  from  Greece ;  all  property  be- 
longing to  Turks,  whether  on  the  continent  or  the 
islands,  was  to  be  purchased  by  the  Greeks.  This 
protocol  was  developed  into  the  treaty  of  Lon- 
don between  England,  Russia,  and  France,  signed 
in  July,  1827,  by  which  the  three  powers  bound 
themselves  to  put  an  end  to  the  conflict  in  the  East 
In  pursuance  of  this  treaty  the  mediation  of  the 
powers  was  offered  to  the  Porte,  and  an  armistice  de- 
manded. It  was  contemptuously  refused.  The  united 
fleets  of  the  powers  consequently  appeared  before 
Navarino,  where  Ibrahim  was  assembling  his  forces 
for  an  expedition  against  Hydra.  After  a  vain  attempt 
at  negotiation,  they  entered  the  harbor  and 
fought  the  battle  of  Navarino,  on  2Uth 
October,  1827,  in  which  the  Turco- Egyptian 
totally  destroyed.  Canning  had  just  died ; 
his  successor*  could  only  speak  of  Navarino  as  an 
"  untoward  event"  and  withdraw  from  further  inter- 
ference, leaving  Russia  and  the  Porte  face  to  face. 
After  a  proclamation  by  the  sultan  calling  the  Moham- 
medans to  arms,  war  was  declared  by  Russia  in  April, 
1 828.  The  moment  was  singularly  favorable  for  Rus- 
sia, for  Mahmdd  had,  little  more  than  a  year  before, 
exterminated  the  janissaries.  After  bring- 
ing over  soldiers  from  Asia  to  make  him 
secure  of  victory  in  the  event  of  a  conflict, 
he  had  called  upon  the  janissaries  to  con- 
tribute a  certain  number  of  men  to  the  regiments 
about  to  be  formed  on  the  European  pattern.  The 
janissaries  refused  and  raised  the  standard  of  rebel- 
lion. Mahmdd  opened  fire  on  them  with  cannon,  and 
the  slaughter  did  not  cease  until  the  last  of  them  had 
perished.  The  great  difficulty  in  the  way  of  a  military 
reorganisation  was  thus  removed,  and  the  newly- 
w  with  modelled  regiments  were  raised  to  about 
Kt^au.  40,000  men.  Small  as  the  army  was  with 
which  he  had  to  meet  the  Russian  invasion 
in  1828,  the  campaign  of  that  year  was  honorable  to 
the  Turkish  arms.  Though  Varna  fell  into  the  hands 
of  the  Russians,  Silistria  and  Shumla  were  successfully 
defended,  and  the  Russians,  after  suffering  great  losses, 
were  compelled  to  withdraw  to  winter  quarters  on  the 
Danube.  In  the  following  year  they  advanced  through 
Bulgaria,  defeated  the  Turks  at  Kulevtcha,  and,  after 
the  surrender  of  Silistria,  crossed  the  Balkans  under 
the_  command  of  Diebitsch.  They  reached  Adrianople, 
which  immediately  capitulated.  Diebitsch,  concealing 
the  real  weakness  of  his  force,  sent  out  detachments 
towards  the  Euxine  and  the  iEgcan,  while  the  centre 
of  his  army  marched  on  Constantinople.  Had  the 
sultan  known  the  insignificant  number  of  his  enemy, 
he  might  safely  have  defied  him.  But  the  wildest 
exaggerations  were  current  in  the  capital ;  Kara  and 
Erzeroum  had  fallen  into  the  hands  of  Paskiewitch, 
commander  of  the  czar's  forces  in  Asia ;  and  in  Con- 
stantinople the  friends  of  the  slaughtered  janissaries 
threatened  revolt  Mahmu  l  listened  to  the  advo- 
cates of  peace,  and  on  14th  September  hostilities  were 
brought  to  a  close  by  the  treaty  of  Adrian- 

AOriajno'ie  °P'e'  treaty  8*ve  Russia  the  ports  of 
'  Anapa  and  Poti  on  the  eastern  coast  of  the 
Black  Sea ;  but  its  most  important  clauses  were  those 
which  confirmed  and  extended  the  protectorate  of  the 
czar  over  the  Danubian  principalities.  The  office  of 
hoepodar,  hitherto  tenable  for  seven  years,  was  now 
made  an  appointment  for  life,  and  the  sultan  undertook 


to  permit  no  interference  on  the  part  of  neighboring 
pashas  with  these  provinces.  No  fortified  point  was 
to  be  retained  by  the  Turks  on  the  left  bank  of  the 
Danube ;  no  Mussulman  was  to  reside  or  hold  property 
within  the  principalities.  The  Bosphorus  and  the 
Dardanelles  were  declared  free  and  open  to  the  mer- 
chant ships  of  all  nations.  The  Porte  further  gave  its 
adherence  to  the  treaty  of  London  relating  to  Greece, 
and  accepted  the  act  entered  into  by  the  allied  powers 
for  regulating  the  Greek  frontier.  An  indemnity  in 
money  was  declared  to  be  owing  to  Russia,  ana  by 
leaving  the  amount  to  be  fixed  by  subsequent  agreement 
Russia  retained  in  its  own  hands  the  most  powerful 
means  of  enforcing  its  influence  at  Constantinople. 
The  suzerainty  over  Greece,  which  the  powers  had  at 
first  agreed  to  leave  to  the  sultan,  was  by  common 
consent  abandoned,  and  Greece  became  an  independent 
kingdom. 

At  the  close  of  eight  years  of  warfare  Mahmdd  s 
southernmost  provinces  were  even  more 
completely  severed  from  the  empire  than  iU?^lfl|iet 
Servia  and  the  Danubian  princi parities.  It  w  metVit 
was  in  vain  that  he  had  borne  the  humilia- 
tion of  calling  upon  his  vassal,  Mehemet  AH,  for  help, 
and  Mehemet's  reward  had  now  to  be  paid.  Crete 
was  offered  to  him ;  this,  however,  was  far  from  satis- 
fying his  ambition,  and  m  November,  1831.  he  threw 
an  army  under  Ibrahim  into  Palestine  and  began  the 
conquest  of  Syria.  The  sultan  now  declared  Mehemet 
and  his  son  to  be  rebels,  and  despatched  an  army 
against  them.  The  first  encounter  took  place  in  the 
valley  of  the  Orontes.  .The  Turks  were  put  to  the 
rout  and  retired  into  Cilicia  Ibrahi  m  following  gained 
a  second  victory  at  the  pass  of  Beylan,  and,  after 
crossing  Mount  Taurus,  destroyed  the  last  army  of  the 
sultan  at  Konieh,  on  21st  December,  1832.  In  this 
extremity  Mahmdd  looked  for  help  to  the  European 
powers,  and  Russia  at  once  tendered  its  aid.  At  the 
request  of  the  sultan  a  Russian  fleet  appeared  before 
Constantinople.  The  French  ambassador  thereupon 
threatened  to  quit  the  capital;  and  finally,  under 
French  mediation,  terms  of  peace  were  signed  with 
Ibrahim  at  Kutaya  (April,  1833),  the  sultan  making 
over  to  his  vassal,  not  only  the  whole  of  Syria,  but  also 
the  province  of  Adana  between  Mount  Taurus  and  the 
Mediterranean. 

Scarcely  had  this  treaty  been  concluded  when  Rus- 
sian influence  again  won  the  ascendency  at 
Constantinople,  and  a  treaty  of  alliance  A111"™ 
between  Turkey  and  Russia  was  Bigned  at  Ru-wU. 
the  palace  of  Unkiar  Skelessi,  which  in  fact 
reduced  Turkey  to  the  condition  of  a  vassal  state.  The 
form  of  the  treaty  was  skilfully  framed  to  disguise  the 
relation  of  dependence  which  it  created  and  the  right 
of  intervention  in  the  interna]  affairs  of  the  Ottoman 
empire  which  it  gave  to  Russia  Each  power  pledged 
itself  to  render  assistance  to  the  other  not  only  against 
the  attack  of  an  external  enemy  but  wherever  its  peace 
and  security  might  be  endangered.  Another  article 
declared  that,  in  order  to  diminish  the  burdens  of  the 
Porte,  the  czar  would  not  demand  the  material  help 
to  which  the  treaty  entitled  him,  but  that  in  lieu 
thereof  the  Porte  undertook,  whenever  Russia  should 
be  at  war,  to  close  the  Dardanelles  to  the  war-ships  of 
all  nations.  The  control  of  the  Dardanelles  was  thus 
transferred  from  Turkey  to  Russia,  and  the  entrance 
to  the  Black  Sea  converted  into  a  Russian  fortified 
outpost  In  this  treaty,  brilliant  as  it  appeared,  Rus- 
sia had  gone  too  far.  The  Western  powers  declared 
that  they  would  not  recognize  it,  and  the  most  strenu- 
ous and  systematic  efforts  were  henceforth  made  both 
by  France  and  England  to  diminish  Russian  influence 
in  the  East  France,  anxious  to  gain  in  Egypt  a  coun- 
terpoise to  England's  naval  power  in  the  Mediter- 
ranean, made  itself  tho  patron  and  ally  of  Mehemet 
AIL  England  adhered  to  the  cause  of  the  sultan,  and 
on  many  occasions  showed  its  hostility  to  Mehemet. 
Thus  the  two  Western  powers,  though  both  in  an- 
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tagonism  to  Russia,  were  directly  in  conflict,  with  one 
another  in  their  Eastern  policy.  Mahmud  in  the 
meantime  was  steadily  preparing  to  renew 
war  with0'  thefarw'th  h'B  rim  He  obtained  the 
MehBtnet.  services  of  Moltke  and  other  Prussian 
officers  in  organizing  his  army,  and,  after  a 
successful  campaign  against  the  rebellions  tribes  of 
Kurdistan,  assembled  his  troops  in  the  spring  of  1839 
on  the  upper  Euphrates,  and  marched  against  Ibrahim. 
In  the  operations  which  followed  the  advice  of  the 
European  officers  was  persistently  disregarded  by  the 
pasha  in  command  ;  and  on  24th  June  the  Turkish 
army  was  annihilated  by  Ibrahim  at  Nisib.  To  com- 
plete the  ruin  of  the  empire,  the  Turkish  admiral, 
Achmet  Fewzi,  sailed  into  the  port  of  Alexandria  and 
handed  over  his  fleet  to  Mehcmet  Ali.  The  sultan  did 
not  live  to  hear  of  the  overthrow  of  his  hopes.  He 
died  in  the  same  week  in  which  the  battle  of  Nisib 
was  fought.  leaving  the  throne  to  his  son  'Abd-ul- 
Meifd  (1S39-1861). 
The  very  suddenness  of  these  disasters  contributed 
ultimately  to  the  preservation  of  the  Otto- 
Etf'itttid'  man  emP're>,ina8mucn  88  >l  compelled  the 
ant?  France,  powers  of  Europe  to  take  action.  The 
French  and  English  fleets  appeared  in  the 
Dardanelles.  The  czar  saw  that  it  was  impossible  to 
maintain  the  treaty  of  Unkiar  Skelessi,  and  this  treaty 
was  tacitly  abandoned.  Russia  now  addressed  itself 
to  the  task  of  widening  the  existing  differences  be- 
tween France  and  England.  France  insisted  on  far 
more  favorable  conditions  for  Mehemet  Ali  than  Eng- 
land would  allow,  demanding  that  Egypt  and  all  Syria 
should  be  given  to  him  in  hereditary  dominion,  with 
no  further  obligation  towards  the  sultan  than  the  pay- 
ment of  an  annual  tribute.  Russia  and  the  other 
powers  took  part  with  England,  and  ultimately,  with- 
out asking  tnc  sanction  of  France,  the  four  powers 
signed  a  treaty  pledging  themselves  to  enforce  upon 
Mehemet  the  terms  proposed  by  England,  which  prac- 
tically reduced  him  to  the  position  of  an  ordinary 
.  in  Palestine,  while  leaving  him  the  hereditary 


government  of  Egypt.    On  the  publication  of  this 
Thiers,  the  French  minister  prepared  for 


treaty 

He  was,  however,  dismissed  by  Louis  Philippe,  and 
his  successor,  Guizot,  accepted  the  situation.  As 
Mehemet  Ali  refused  to  give  up  his  conquests,  an 
Anglo-Austrian  naval  squadron  was  sent  to  co-operate 
with  a  Turkish  force  in  attacking  the  coast-towns  of 
Syria,  Acre  was  captured  and  Ibrahim,  assailed  by 
the  mountain  tribes  of  the  interior,  was  fbrced  to  re- 
tiro  to  Egypt,  A  convention  made  between  Mehemet 
and  Sir  Charles  Napier,  who  had  appeared  at  Alexan- 
dria with  part  of  the  fleet,  formed  the  basis  of  the 
ultimate  settlement,  by  which  Mehemet,  after  formal 
submission  to  the  sultan,  was  recognized  as  hereditary 
governor  of  Egypt.  Russia  now  united  with  the 
other  powers  in  a  declaration  that  the  ancient  rule  of 
the  Ottoman  empire,  forbidding  the  passage  of  the 
Dardanelles  to  the  warships  of  all  nations,  except 
when  the  Porte  should  itself  be  at  war,  was  accepted 
by  Europe  at  large. 
The  young  sultan  entered  on  his  reign  nominally  as 
an  independent  sovereign,  but  really  under 
,^ef"rnJa  of  the  protection  of  the  European  powers. 
Mejw  His  minister,  Reshid  Pasha,  who  had 
gained  in  an  unusual  degree  the  confidence 
of  Western  statesmen,  understood  the  necessity  of 
bringing  the  Turkish  system  of  government  more  into 
harmony  with  the  ideas  of  the  civilized  world.  An 
edict,  known  as  the  Hatti-iherif  of  Gitlhane,  announced 
the  speedy  establishment  of  institutions  "  which  should 
insure  to  all  subjects  of  the  sultan  perfect  security  for 
their  lives,  their  honor,  and  their  property,  a  regular 
method  of  collecting  the  taxes,  and  an  equally  regular 
method  of  recruiting  the  army  and  fixing  duration  of 
service. "  Scarcely  had  this  edict  been  published  when 
Reshid  was  driven  from  power  bv  a  palace  intrigue. 
His  reforming  efforts,  like  those  of  Mahmud,  were  not 


wholly  ineffective ;  yet  little  was  realized  in  compm. 
son  with  what  was  promised  and  what  was  Deeded. 
The  Turkish  Government  was  soon  discredited,  and 
the  intervention  of  Europe  required  by  conflicts  be- 
tween the  Christian  and  Mohammedan  tribes  in  tbe 
Lebanon,  resulting  in  massacres  of  the  former.  After 
the  convulsions  of  1848  the  sultan  incurred  the  enmity 
of  the  autocratic  courts  by  refusing  to  give  up  Koa>uto 
and  other  exiles  who  had  taken  refuge  within  hit 
dominions.    The  suppression  of  the  national  Hun- 
garian Government  by  Russia  in  1849  had  heightened 
in  the  emperor  Nicholas  the  sense  of  his  own  power. 
He  now  looked  forward  to  the  speedy  extinction  of 
Turkey,  and  in  1853  proposed  to  the  British  ambasa- 
dor.  Sir  H.  Seymour,  a  plan  for  the  division  of  "  tbe 
sick  man's"  inheritance  as  soon  as  he  should  expire. 
Disputes  between  France  and  Russia  relating  to  the 
rights  of  the  Latin  and  Greek  Churches  in  certain 
sacred  places  were  made  the  occasion  for  the  assertion 
of  a  formal  claim  on  the  part  of  the  czar  to  a  pro- 
tectorate over  all  Christians  in  Turkey  belonging  to 
the  Greek  Church.   This  claim  not  being  acknowl- 
edged by  the  Porte,  a  Russian  army  entered  the 
Danubian  principalities.   After  ineffective  negotiations 
war  was  declared  by  the  sultan  on  4th  October,  lv> . 
Hostilities  commenced  in  Walachia,  and  the  Turkish 
fleet  was  attacked  and  destroyed  at  Sinope.  England 
and  France  allied  themselves  with  the  Porte,  and  landed 
an  army  at  Varna  in  the  spring  of  the  following  year. 
Silistria  was  successfully  defended  by  the  Turks ;  and, 
on  the  occupation  of  tbe  Danubian  principalities  by 
Austria,  the  allies  took  up  the  offensive  and  " 
ferred  their  forces  to  the  Crimea.  The  siege 
of  Scbastopol  followed,  ending  in  its  cap- 
ture in  September,  1855.    Meanwhile  Rus- 
sian and  Turkish  forces  were  opposed  in  Asia.  Kirs 
maintained  a  gallant  defence,  but  succumbed  to  famine 
two  months  after  the  fall  of  Sebastopol.   The  peace 
of  Paris  followed,  in  which  Russia  ceded  to  Turkey 
the  portion  of  Bessarabia  adjacent  to  the  mouth  of 
the  Danube.    The  Black  Sea  was  neutralized.  Russia 
and  the  Porte  alike  engaging  to  keep  no  war-ships  and 
to  maintain  no  arsenals  there.    The  exclusive  pro- 
tectorate of  Russia  over  tbe  Danubian  principalities 
was  abolished,  and  the  autonomy  of  these  provinces,  a 
well  as  of  Servia,  placed  under  the  guarantee  of  ali  the 
powers.    The  Porte  published  a  firman,  the  Ilttti- 
Humaiun,  professing  to  abolish  ' '  cveo\disUnctioB 
making  any  class  of  the  subjects  of  the  empire  inferitT 
to  any  other  class  on  account  of  their  religion,  language, 
and  race,"  and  establishing  complete  equality  between 
Christians  and  Mohammedans  ;  the  powers  in  return 
declared  the  Porte  admitted  to  the  advantage.-  of  the 
public  law  and  concert  of  Europe.    The  absurd  stipu- 
lation was  added  that  no  right  should  thereby  accrue 
to  the  powers  to  interfere  either  collectively  or  sepa- 
rately in  the  relations  of  the  sultan  with  his  subject*. 

The  Crimean  War  gave  to  part  of  the  Balkan  popo- 
lation  twenty  yeare  more  of  national  de- 
velopment under  the  slackened  grasp  of  the 
Porte ;  and  by  extinguishing  the  friendship 
of  Austria  and  Russia  it  rendered  the  liberation  of  ltalv 

fossihle.  But  each  direct  proviso  of  the  treaty  ef 
'aris  seemed  made  only  to  be  mocked  by  event*. 
Scarcely  a  year  passed  without  some  disturbance  amon< 
the  Christian  subjects  of  the  sultan,  in  which  the 
interference  of  the  powers  invariably  followed  in  one 
form  or  another.  A  new  series  of  massacres  in  the 
I/cbanon  in  1860  caused  France  to  land  a  force  ■ 
Syria.  Walachia  and  Moldavia  formed  themselves  into 
a  single  state  under  the  name  of  Roumania.  to  which 
the  house  of  Hohenzollern  soon  afterwards  gave  » 
sovereign.  Bosnia  and  Montenegro  took  up  aroii 
Servia  got  rid  of  its  Turkish  garrisons.  Crete  foucht 
long  for  its  independence,  and  seemed  for  a  moment 
likely  to  be  united  to  Greece  under  the  auspices  ot 
the  powers ;  but  it  was  ultimately  abandoned  to  it* 
Turkish  masters.  The  overthrow  of  France  in  the  w»r 
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of  1870  and  the  consequent  isolation  of  England  led 
Russia  to  declare  the  provision  of  the  treaty  of  Paris 
which  excluded  its  ships  of  war  and  its  arsenals  from 
the  Black  Sea  to  be  no  longer  in  force.  To  save  ap- 
pearances, the  British  Government  demanded  that  the 
matter  should  be  referred  to  a  European  conference, 
where  Russia's  will  was  duly  ratified. 

A  few  years  later  the  horizon  of  eastern  Europe 
visibly  darkened  with  the  coming  storm.  Russian  influ- 
ences were  no  doubt  at  work ;  but  the  development  of 
national  feeling  which  had  so  powerfully  affected  every 
other  part  of  Europe  during  the  19th  century  could 
not  remain  without  effect  among  the  Christian  races 
of  the  Balkan  peninsula.  In  1875  Bosnia  and  Herze- 
govina revolted.  In  the  meantime  the  government 
of  'Abd-ul-'Azfz  (1861-1876)  had  become  worse  and 
worse.  The  state  was  bankrupt.  Ignatieff,  the  Rus- 
sian ambassador,  gained  complete  ascendency  in  the 
nalace,  and  frustrated  every  attempt  on  the  part  of  the 
better  Turkish  statesmen  to  check  the  torrent  of  mis- 
rule. His  creature,  Mahmiid  Pasha,  maintained  his 
place  in  spite  of  universal  contempt,  until  a  conspiracy 
was  formed  at  Constantinople,  which  cost  the  sultan 
his  throne  (30th  May,  1876)  and  a  few  days  later  his 
life.  His  imbecile  successor,  Murad  V.,  gave  place 
after  a  reign  of  three  months  to  'Abd-ul-Hamfa  II. 
The  Bosnian  insurrection  had  already  extended  to 
Bulgaria,  and  the  slaughter  of  the  Turkish  inhab- 
itants in  certain  villages  had  been  avenged  by  massacres 
of  the  most  fearful  character.  Servia  and  Montenegro 
took  up  arms.  The  resources  of  European  diplomacy 
were  exhausted  in  fruitless  attempts  to  gain  from  the 
w»r  with  I*orte  some  real  securities  for  better  govern- 
Ru**i*.  1  ment,  and  in  April,  1877,  Russia  declared 
war.  The  neutrality  of  Austria  had  been 
secured  by  a  secret  agreement  permitting  that  country 
to  occupy  Bosnia  and  Herzegovina,  if  Russia  should 
extend  its  influence  beyond  the  Balkans.  The  Bul- 
garian massacres  had  excited  such  horror  and  indigna- 
tion in  England  that  Lord  Beaconsfield  was  forced 
to  remain  neutral.  The  ministry  contented  itself  with 
stating  that  England  would  not  permit  Egypt  to  be  the 
scene  of  hostilities,  nor  acquiesce  in  any  prolonged 
occupation  of  Constantinople  by  Russian  troops. 
Turkey  was  thus  left  without  an  ally.  The  Russians 
entered  Bulgaria  in  June ;  and,  while  Rustchuk  was 
besieged,  their  advanced  guard  under  Gourko  hurried 
across  the  Balkans.  Meanwhile  Osman  Pasha,  com- 
ing from  Widdin,  occupied  and  fortified  Plevna  on  the 
Russian  line  of  march.  Against  his  redoubts  the 
Russians,  ill  commanded,  threw  themselves  in  vain, 
and  Gourko  was  compelled  to  fall  back  on  the  Shipka 
Pass.  But  in  December  the  capture  of  Plevna,  in 
which  Roumanian  troops  co-operated,  set  free  the  in- 
vading army,  and  the  march  on  Constantinople  was 
resumed.  The  Balkans  were  passed  in  mid-winter ; 
Adrianople  was  occupied ;  and  the  Turkish  armies 
were  captured  or  annihilated.  The  Russians  now 
pressed  forward  to  the  very  suburbs  of  Constanti- 
nople, and  on  3d  March,  1878,  peace  was  concluded  at 
San  Stefano.  In  Asia  the  Russians  had  captured 
Kara  and  were  besieging  Erzeroum.  The  treaty  of 
San  Stefano  ceded  to  Russia  the  portion  of 
,  of  Bessarabia  taken  from  it  in  1856,  together 
with  the  Dobrudja,1  and  also  Kara,  Batoum, 
and  the  adjoining  territory  in  Asia  It  re- 
cognized the  independence  of  Servia,  Montenegro,  and 
Roumania,  and  largely  extended  the  territory  of  the 
first  two.  Bulgaria  was  constituted  an  autonomous 
state,  though  tributary  to  the  Porte,  and  was  defined 
so  as  to  extend  to  the  Mge&n  Sea  and  to  include  the 
greater  part  of  the  country  between  the  Balkans  and 
the  coast.  Crete,  Thessalv,  and  Epirus  were  to  receive 
the  necessary  reforms  at  the  hands  of  a  European  com- 
mission. To  this  treaty  Great  Britain  refused  to  give 
its  assent,  and  vigorous  preparations  were  made  for 


>  [The  Dobrudla  went  by  the 
See  voL  xxl.  p.  27.— Ax.  En.) 


war.  The  fleet  was  at  the  Dardanelles,  and  Indian 
troops  were  brought  to  Malta  Russia  could  no  longer 
count  on  the  neutrality  of  Austria  Under  these  cir- 
cumstances the  court  of  St.  Petersburg  consented  to 
submit  the  treaty  to  a  European  congress,  which,  after 
a  secret  agreement  had  been  made  between  Russia  and 
England  on  the  principal  noints  of  difference,  assembled 
at  Berlin.  The  treaty  oi  San  Stefano  received  various 
modifications,  the  principal  being  a  reduction  of  the 
territory  included  in  Bulgaria  and  the  division  of  that 
state  into  two  narts.  Bulgaria  north  of  the  Balkans 
was  constituted  an  autonomous  principality ;  Bulgaria 
south  of  the  Balkans  was  made  into  a  province,  with 
the  title  of  Eastern  Roumelia,  subject  to  the  authority 
of  the  sultan,  but  with  a  Christian  governor  and  an 
autonomous  administration.  Austria  received  Bosnia 
and  Herzegovina  The  territory  ceded  to  Servia  and 
Montenegro  by  the  treaty  of  San  Stefano.  as  well  as 
that  ceded  to  Russia  in  Asia,  was  somewhat  diminished. 
The  Porte  was  advised  to  make  some  cession  of  terri- 
tory to  Greece,  and  the  line  of  frontier  subsequently 
recommended  gave  to  Greece  Janina  as  well  as  Thea- 
saly.  The  usual  promises  of  organic  reform  were  made 
by  Turkey.  By  a  separate  convention  England  under- 
took the  defence  of  Asiatic  Turkey  and  received  Cyprus. 
The  organization  of  Eastern  Roumelia  was  duly  taken 
in  hand  by  a  European  commission  and  brought  to  a 
favorable  conclusion  ;  but  it  was  not  until  a  naval  de- 
monstration had  been  made  by  England  that  the  final 
cession  of  Dulcigno  to  the  Montenegrins  was  effected, 
and  that  Thessaly,  without  K  pirns,*  was  given  up  to 
Greece.  Alexander  of  Battenberg  became 
prince  of  Bulgaria  By  a  popular  move- 
ment in  1885  Bulgaria  and  Eastern  Rou- 
melia were  united  into  a  single  state.  This  revolution 
occasioned  the  utmost  displeasure  at  St.  Petersburg ; 
and  under  Russian  influence  Prince  Alexander  was 
kidnapped  and  forced  to  abdicate.  The  Porte  offered 
no  armed  resistance  to  the  union.  (c.  A.  ».) 

Literature  —  The  best  work  on  Ottoman  history  Is  Von  Hammer'* 
Qetchichle  det  Ormanitehen  Reiche*  (Buda-Pesth,  1884-35),  which 
covert  the  period  between  1300  and  1774.  The  author  availed 
himself  of  the  writings  of  the  TurkUh  annalist*  a*  well  as  of 
those  of  his  European  predecessors :  and  all  later  Western  his- 
torians of  the  empire  have  borrowed  directly  or  indirectly  from 
his  volumes.  This  valuable  work  has  been  translated  Into  French 
by  Hellert.  HUtiAre  de  f  Empire  Ottoman  (Paris,  1SSM1).  The  beat 
English  work  is  Creasy"*  Hutnry  of  the  Ottoman  Turks  (London. 
1854-56) ;  it  Is  compiled  for  the  most  part  from  Von  Hammer. 
Prince  Canlemlr  of  Moldavia's  UiMitry  >,(  the  Orouth  and  Ormy  of 
the  Othman  Empire  (London.  1734)  contain*  many  Interesting  par- 
ticulars, but  Is  not  always  trustworthy.  The  best  Turkish  authori- 
ties for  the  period  1S«M730  are— Ra'd  -ad-Din.  Tufut- Tevarlkh 
(1300-1M0> .  Pechevl,  TOrttA,  i.e..  "  History  "  (1520-1631);  Na'lma, 
Tarikh  (1691-1659) ;  Rash  id.  TtlrUA  (1661-1722);  and  Chelebl  ttlda. 
TArikh  (1722-28).  For  the  later  period,  *ce  Zinketsen,  Grtehiahte. 
det  Otmnnix-hcn  Rriehet,  7  vols.  ( Hamburg  and  (iolha,  1840-68) ; 
Kinlay.  Greece  under  Othoman  Domination  (Edinburgh.  ISM); 
Kanit*.  Donau- BuJgarien  (Leipsic,  1875-79);  Prokesch-Osten, 
GetchichU  de*  Ab/aU*  der  GrUchen  (Stuttgart,  ISfiT) ;  Klnjay,  (Treat 
Revolution  (Edinburgh,  1861);  Bourchier's  Codrington;  H.  von 
Moltke,  Rumth-TxirkUehr  J-ildiug  (1828-29'  (2d  cd..  Berlin,  1877)  ; 
H.  von  Moltke,  Btieje  uber  Zuttnnde  in  derT>,rkei  (1K3.V39)  (3d  ed., 
Berlin.  1877)  ;  Prokesch-Osten.  Mehmed  AH  (Vienna,  1877) ;  Rosen, 
Getchirhte  der  Tiirkei  (1820-.%)  (2  vols  Leipsic.  1866-67) ;  Klnglake. 
Invatwn  of  the  Crimea  (6  vols.,  new  cd.,  Edinburgh.  lRT.VSfi) ;  Elch- 
mann,  Rrformen  de*  0*mani»rhrn  Reiche*  |  Berlin,  1858);  V.  Baker. 
War  in  Bulgaria  (2  vol*..  London,  1879) ;  W.  Mailer,  RuuUch  Turk- 
itcher  Krieg  (Stuttgart,  1K7H).  For  the  diplomatic  history,  see  Aut 
Mrtternleh'*  Papieren  (Vienna,  1880-84);  Wellington.  Detpatchet 
(new  *er..  London.  1867-711;  Oenti.  Deptehe*  Ineditr*  <3  vol*.. 
Pari*.  1876-77) ;  Sir  II .  Bulwer.  WvrXw  (2  vol*..  London,  1871) ; 
Ouirot,  Mrmoire*  ( Paris.  1858-67) ;  Sir  F.  Hertslet.  Brituh  and  f) -reign 
Slate  Paper*  (London.  1819,  and  still  in  progress),  and  M'WufT 
by  Treaty  (1875) ;  parliamentary  HiMory ;  and  Paper*  t 
Parliament. 

SCLTAN8  OF  THE  HOUSE  OF  'OSJiAW. 

The  dates  are  those  of  the  saltan's  ace 
the  Moslem  and  Christian  eras. 

A.  H.  A.  D. 

1.  'Osman  I  son  of  Er-Toghrul   700  1301 

2.  Orkhan  son  of  'Osman  1   726  1328 

3.  Murad  I  son  of  Orkhan   781  1358 

4.  Bdyezid  I  .son  of  Murad  1   791  1389 

i  n  tvrn'i;  n  u  111  ..*•■••■«*•*   904  1402 

5.  Muhammcd  I.  »  son  of  Bayczid  1   816  1413 

t  [That  part  of  the  Epiru*  in  which  Aria  is  Included  to 
to  Ureece.— Am.  En] 
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6.  Murad  II.  *  sod  of  Muhammed  1         624  1421 

7.  Muhamiu.-d  II  son  of  Murad  II   655  1451 

6.  Biyezid  II  sou  of  Muhatmucd  II-  ..  886  1481 

9.  Selim  I  sou  of  Bayesid  II  -  918  1512 

10.  Suleyman  I  aon  of  Selim  I   926  1520 

11.  Selim  II  son  of  Suleyman  1   974  1566 

12.  Murid  III  bod  of  Selim  II  ...   982  1574 

13.  Mohammed  III  son  of  Murid  III  1003  1595 

14.  Ahmed  I  son  of  Muhanimcd  III.. ..1012  1603 

15.  Mustafa  I  son  of  Muhammed  III....  1026  1617 

16.  '<  temau  II  -son  of  Ahmed  I  -1027  1618 

Husfafa  I  _  (restored)  1031  1622 

17.  Murad  IV  son  of  Ahmed  1   1032  1623 

18.  Ibrahim  son  of  Ahmed  1  1049  1640 

19.  Muhammed  IV  son  of  Ibrahim   1058  1648 

20.  Suleyman  II  son  of  Ibrahim  1099  1687 

21.  Ahmed  II-  sou  of  Ibrahim  1102  1691 

22  Mustafa  II  son  of  Muhammed  IV  ...  1106  1695 

23.  Ahmed  III  ton  of  Muhammed  IV  . ..1115  1703 

24.  Mahniud  I  son  of  Mustafa  II  U43  1730 

25.  'Osraan  III  sou  of  Mustafa  II  1168  1754 

26.  Mustafa  III  son  of  Ahmed  III  1171  1757 

27.  'Abd-ul-Haiuid  I.  ...son  of  Ahmed  III  1187  1773 

28.  Selim  III  son  of  Mustafa  III  1203  1789 

89.  Mustafa  IV  son  or 'Abd'-ul-Hamid  1-1222  1807 

30.  Mahmud  II  son  of  'Abd-ul-ljamld  1-1223  1808 

31.  'Abd-ul-Mejid.-  son  of  Mahmud  II          1255  1839 

32.  'Abdul-'Aziz   son  of  Mahmud  II  1277  1861 

33.  Murad  V  son  of 'Abd-ul-Mcjid  1293  1876 

34.  'Abd-ul-Haniid  11.  -son  of  'Abd-ul-Mejid  1293  1876 

Part  II.— Geoorapht  and  Statistics. 

Turkey,  or  the  Ottoman  empire  (Otmanli  VUaiett),  em- 
braces extensive  territories  in  southeastern 
Plate  VI.  Europe,  western  Asia,  and  northern  Africa, 
grouped  mainly  round  the  eastern  waters  of  the 
Mediterranean,  aud  along  both  sides  of  the  Red  Sea,  the 
west  coast  of  the  Persian  Gulf,  and  the  southern  and  west- 
ern shores  of  the  Black  Sea.  These  territories  form  an  ag- 
gregate of  provinces  and  states,  some  nnder  the  direct  con- 
trol of  the  sultan,  some  enjoying  a  large  share  of  political 
autonomy,  some  practically  independent,  either  adminis- 
tered by  foreign  powent  or  ruled  by  hereditary  vassals  or 
tributary  princes.  The  present  (1887)  extent  of  the  Otto- 
man empire  is  about  1,692,150  eqnare  miles,  and  its  popula- 
tion 42,346,000. 

European  Turkey. 
Since  the  Russo-Turkish  War  of  1878  (see  above),  the  ex- 
tremely irregular  frontiers  of  European  Turkey 
are  conterminous  with  Greece  in  the  south, 
and  in  the  north  with  Montenegro,  Austria, 
Servia,  and  Roumania,  being  separated  from  the  last  country 
partly  by  the  Danube,  partly  by  a  conventional  line  drawn 
from  Silistria  on  that  river  to  Mangalia  on  the  Black  Sea. 
By  the  Berlin  congress  Roumania  and  Servia,  hitherto  vas- 
sal states,  were  made  absolutely  independent  kingdoms, 
Rouniunia  at  the  same  time  receiving  the  district  of  1>>- 
brutlja  between  the  lower  Danube  and  the  Black  Sea,  and 
Servia  those  of  Nish  and  Laskovatz  about  the  upper  Morava 
river.  Montenegro  was  also  recognized  as  an  independent 
principality,  with  an  increase  of  territory,  which  gave  it  a 
sea-frontier  limited  southwards  by  the  river  Bo  van  a,  and 
includiug  the  Albanian  ports  of  Dulcigno  and  Antivari  on 
the  Adriatic.  The  Greco-Tnrkish  frontier  was  also  shifted 
north,  Greece  obtaining  most  of  Thessaly  and  a  strip  of 
Epirus  (south  Albania),  so  that  since  1881  the  border  line 
rnns  from  near  Mount  Olympus  on  the  Gulf  of  Salouiki 
(40°  N.  1st.)  west  to  the  Pindus  range,  thence  southwest  to 
the  Gulf  of  Arts  on  the  Ionian  Sea.  A  still  more  serious 
step  was  taken  towards  disintegration  by  the  withdrawal 
of  Bulgaria  and  Eastern  Roumelia  from  the  immediate  ju- 
risdiction of  the  Snblime  1'ortc.  The  former  was  constituted 
a  tributary  principality,  with  representative  institutions, 
and  Eastern  Roumelia  was  erected  into  an  autonomous 
province,  both  under  the  guurautee  of  the  European  powers. 
But  in  1885  the  latter  province  declared  for  union  with 
Bulgaria,  and  since  then  these  two  territories  have  practi- 
cally formed  one  state  administered  from  Sophia,  Europe 
assenting  and  Turkey  consenting  (imperial  firman  of  6th 
April,  1886),  on  the  retrocession  to  Turkey  of  the  Moslem 
districts  of  Kirjali  and  the  Rhodope.  In  the  year  1878 
Austria  occupied  aud  assumed  the  civil  administration  of 
the  northwestern  provinces  of  Bosnia  and  Herzegovina, 
besides  taking  military  possession  of  the  contiguous  stra- 
tegical district  of  Novi-Bazar.  The  direct  possessions  of  the 
sultan  have  thus  been  reduced  in  Europe  to  a 
ixmniation  8tr'l>  °*  territorystretching  continuously  across 
the  Balkan  Peninsula  from  the  Bosphorus  to 
the  Adriatic  (29°  10*  to  19°  20"  E.  long.),  and  lying  in  the 


east  mainly  between  40°  and  42°  and  in  the  west  between 
39°  and  43°  N.  lat.  It  corresponds  rough iy  to  ancient 
Thrace,  Macedonia  with  Chalcidice,  Epirus,  and  a  large  put 
of  Illy ria,  constituting  the  present  administrative  divisions 
of  Stambul  (Constantinople,  including  a  small  atrip  of  the 
opposite  Asiatic  coast),  Edirnch  ( Adrianople:,  Salouiki  wits 
Kosovo  (Macedonia),  Janina  (parts  of  Epirus  and  Thessaly i, 
Shkodra  (Scutari  or  upper  Albania).  To  these  must  be 
added  the  Turkish  islands  in  the  iEgean  usually  reckoned 
to  Europe,  that  is,  Tbasos,  Samothrace,  Imbroa,  and,  in  tke 
extreme  south,  Crete  orCandia,  with  estimated  (ieo7)  areas 
and  populations  as  under : 
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For  detailed  acconnts  of  the  physical  features,  climate, 
fauna,  and  flora  of  these  regions,  the  reader  is 
referred  to  the  articles  Albania,  Bosnia.  Bul-  **Mf*' 
a  aria,  Constantinople,  Epirus,  IIerze-  a"0*1"*"' 
oovina,  Macedonia,  and  Thrace.   Here  it  will  suffice  Is 
remark  in  a  general  way  that  the  territory  still  directly 
administered  from  Stambul  comprises  one  of  the  most 
favored  regions  of  the  temperate  zone.    The  extensive 
igneous  and  metamorphic  system  of  the  Great  Balkans  and 
Rhodope  (Despoto-Dagh),  culminating  in  the  Rilo  Dajtti 
(9000  feet),  interspersed  in  the  Pindus  range  farther  west 
by  Permian  formations  of  unknown  age,  and  succeeded  in 
the  extreme  east  (both  sides  of  the  Bosphorus)  by  Lower 
Devonian  sandstones  aud  some  more  recent  volcanic  rocks, 
is  pierced  by  the  four  rich  alluvial  valleys  of  the  Maritza, 
Kara-su  or  "  Black  water,"  Struma  (Strymou),  and  Vardar. 
These  rivers,  flowing  in    marly  parallel  southeasterly 
courses  to  the  iEgean.  collect  most  of  the  drainage  of  Rou- 
melia, as  Thrace  aud  Macedonia  are  commonly  called  by  tke 
Turks.    The  whole  region  thus  enjoys  a  somewhat  south- 
erly aspect,  sheltered  from  the  north  by  the  lofty  crests  of 
the  Rilo  Dagh  »'>d  northern  Pindus,  and  in  every  way 
admirably  suited  for  the  cultivation  of  most  cereals,  as  well 
as  of  cotton,  tobacco,  madder,  the  mulberry,  the  vine,  and 
fruits.   Here  maize  yields  such  a  bountiful  harvest  that, 
although  originally  Introduced  from  America,  it  has  lonjr 
been  regarded  as  indigenous,  and  for  the  Italians  is  simply 
the  Turkish  corn  ("  gran  turco  ")  in  a  pre-eminent  sen**. 
The  inhabitants  also,  Greeks  intermingled  with  Turks  in 
the  east,  with  Bulgarians  in  the  west,  are  intelligent  and 
industrious,  uoted  for  their  skill  in  the  manufacture  of  car- 
pets and  other  woven  goods,  of  saddlery,  arms,  and  Jew- 
ellery. 

Asiatic  Tukkey. 
The  mainstay  of  the  Ottoman  dynasty  is  the  Asiatic  por- 
tion of  the  empire,  where  the  Mohammedan  re- 
ligion is  absolutely  predominant,  and  where  the 
naturally  vigorous  and  robust  Turki  race  forms 
in  Asia  Minor  a  compact  mass  of  many  millions,  far  out- 
numbering any  other  single  ethnical  element  and  probably 
equalling  all  taken  collectively.  Here,  also,  with  the 
unimportant  exception  of  the  islands  of  Samoa  and  Cyprus 
and  tlie  somewhat  privileged  district  of  T.**hanon.  all  the 
Turkish  possessions  constitute  vilayets  directly  controlled 
hy  the  Porte.  They  comprise  the  geograpically  distinct 
regions  of  the  Anatolian  plateau  (Asia  Minor),  the  Arme- 
nian and  Kurdish  highlands,  the  Meeopotamian  lowlands, 
the  hilly  and  partly  mountainous  territory  of  Syria  and 
Palestine,  and  the  coastlands  of  west  and  northeast  Arabia. 
The  changes  caused  by  the  Russo-Turkish  War  of  1878  were 
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the  cession  to  Pent*  of  the  little  district  of  Kotur  oq  the 
eastern  frontier  and  to  Russia  of  the  district*  of  Kara  aud 
Batoom  on  the  northeast  frontier,  while  to  England  were 
mil  ceded  the  military  occupation  and  administration  of 
Cyprus.  Asiatic  Turkey  is  conterminous  on  the  east  with 
Uussiaand  Persia;  in  the  southwest  itencloses  on  the  west, 
uorth,  and  northeast  the  independent  part  of  Arabia. 
Towsrd§  Egypt  the  frontier  is  a  conventional  line  drawn 
from  Akabah  at  the  bead  of  the  Gulf  of  Akabah  north- 
westwards to  the  little  port  of  El  Arisb  on  the  Mediter- 
ranean. Elsewhere  Asiatic  Turkey  enjoys  the  advantage 
of  a  sea  frontage,  being  washed  in  the  northwest  and  west 
by  the  Euxine.  JSgean,  and  Mediterranean,  in  the  southwest 
by  the  Red  Sea,  and  in  the  southeast  by  the  Persian  Qulf. 

The  above  enumerated  five  natural  divisions  of  Asiatic 
Turkey  are  divided  for  administrative  purposes  into  about 
twenty  vilayets,  which,  however,  have  been  and  still  are 
subject  toconsiderable  fluctuations.  The  subjoined  grouping, 
.  j  with  areas  and  populations,  is  based  mainly  on 
data  lately  communicated  confidentially  to  the 
British  Government  by  Mr.  Bed  house.  His 
i  of  population  have  been  strikingly  confirmed  by 
the  official  returns  that  have  for  the  first  time  just  been 
made  for  certain  provinces  in  Asia  Minor  and  the  Armenian 
highlands.  Thus  the  census  of  the  Trebirond  vilayet, 
completed  in  1886,  gave  a  total  of  1,010,000  which  differs 
only  by  7000  from  Mr.  Bed  house's  estimate  for  1878 
'  17,000).  So  also  the  Just  completed  (1887)  census  for  the 
vilayet  (fives  583,000,  or  998,000  including  the 
.  ceded  to  Russia  in  1878,  which  is  45,000  higher 
i  Mr.  Redhousc's 
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descriptions  of  Asiatic  Turkey  will  be  found 
under  the  separate  articles  Ababia,  Armenia, 
Asia  Minor,  Kubdibtan,  Mesopotamia, 
Palestine,  and  Svbia.  Of  these  natural  di- 
visions Asia  Minor  or  Anatolia  is  by  far  the 
cost  important  for  extent,  population,  and  natural  re- 
sources. It  constitutes  an  elevated  and  fertile  plateau 
enclosed  by  irregular  mountain  ranges,  which  in  the 
Taurus  and  Antitaurus  on  the  south  and  cast  rise  to  from 
7000  to  10,000  feet,  culminating  in  the  volcanic  Erjish- 
Dagh,  or  Argieus,  nearly  12.000  feet  high.  The  plateau, 
which  has  a  mean  altitude  of  some  3000  feet,  is  depressed 
in  the  centre,  where  the  Tuz-gol  (Tatta  Palus)  and  several 
other  lacustrine  basins  have  at  present  no  outflow,  hut 
which  appear  to  have  formerly  drained  through  the  Saka- 
ria  (Sangarius)  northwards  to  the  Euxine.  In  the  same 
direction,  and  in  curiously  parallel  curves,  flow  the  more 
easterly  Rizil-Irtnak  (HalyB)  and  Yeshil-Irmak  (Iris), 
which  carry  off  most  of  the  surface  waters  of  the  plateau. 
The  western  rivers— Gran icus,  Xanthus  (Scamander),  Her- 
mm,  Siruois,  Meander— although  renowned  in  sons;  and 
history,  are  comparatively  insignificant  coast-streams, 
rushing  from  the  escarpment  of  the  plateau  down  to  their 
fjord-like  estuaries  in  the  iEgean.  None  of  the  rivers  are 
navigable  to  any  distance  from  their  months,  and  in  the 
uWnee  of  good  means  of  communication  the  very  rich  re- 
sources of  the  plateau  in  minerals  and  agricultural  produce 
hive  hitherto  been  little  developed.  Owing  to  the  different 
elevations  and  varied  aspects  of  the  land  towards  the 
Euxine,  .■Egean,  and  Mediterranean,  the  climate  is  ex- 
ceedingly diversified,  presenting  all  the  transitions  from 


intense  summer  heat  along  most  of  the  seaboard  to  severe 
winters  on  the  lofty  tablelands  of  the  interior,  which  are 
exposed  to  biting  winds  from  the  Russian  steppes.  Anato- 
lia has  an  endless  variety  of  natural  products,  from  the 
hardy  boxwood  of  Lazistan  (Treblzond  vilayet)  to  the  sub- 
tropical figs  and  grapes  of  the  western  coast-lands.  On  the 
plateau  thrives  the  famous  breed  of  Angora  goats,  whose 
soft,  silky  fleece  (mohair)  forms  a  staple  export. 

Of  far  less  economic  importance  are  the  Armenian  up- 
lands, forming  a  rugged  plateau  of  limited  extent,  above 
which  rise  many  lofty  peaks,  culminating  in  the  tower- 
crested  Ararat  (16,916  feet),  the  converging  point  of  three 
empires.  The  long  and  terribly  severe  winters,  intolerably 
hot  short  summers,  and  generally  poor  soil  of  Armenia 
present  a  marked  contrast  to  the  far  more  temperate  climate, 
rich  upland  valleys,  and  densely  wooded  slopes  of  the  more 
southern  Kurdistan  highlands.  But  these  advantages  are 
counterbalanced  by  the  generally  inaccessible  nature  of 
the  country,  the  want  of  good  highways,  and  especially  the 
lawless  character  of  its  inhabitants,  who  have  undergone 
little  social  change  since  the  days  of  their  wild  Karducbi 
forefathers.  In  the  heart  of  this  savage  region  lies  the 
magnificent  basin  of  Lake  Van,  which,  like  Tuz-gol  and 
the  more  easterly  Urmiya,  has  no  present  outflow,  bnt 
formerly,  no  doubt,  discharged  to  the  Tigris  valley. 

In  the  Van  district  lie  the  sources  of  most  of  the  head 
streams  of  the  Tigris  (q.v.)  and  Euphrates  («.».),  which 
have  created  the  vast  and  fertile  alluvial  plains  of  Mesopo- 
tutu  ia.  This  latter  region,  the  seat  of  the  ancient  Accadian 
and  Assyrian  and  the  more  recent  Moslem  cultures,  forms 
a  continuous  plain  from  the  escarpments  of  the  Kurdistan 
highlands  to  the  Persian  Gulf,  broken  only  in  the  north  by 
the  Sinjar  Hills,  and  capable  of  yielding  magnificent  crops 
wherever  water  is  available.  Butunder  Osmanli  rule  the 
splendid  system  of  irrigation  works,  dating  from  the  dawn 
of  history,  has  fallen  into  decay :  the  lower  Euphrates 
now  overflows  its  banks  and  converts  much  of  the  regiou 
above  and  below  Kurnah,  at  the  confluence  of  the  two  great 
arteries,  into  malarious  marshlands.  Hence  the  populous 
cities  and  innumerable  villages  formerly  dotted  over  the 
Babylonian  plains  have  been  succeeded  by  the  scattered 
hamlets  of  the  Montofik  and  other  amphibious  Arab  tribes. 

This  lowland  region  is  separated  by  the  more  elevated 
Syrian  desert  or  steppe  from  the  much  smaller  aud  less  pro- 
ductive provinces  of  Syria  and  Palestine.  Here  the  main 
physical  features  are  at  once  simple  and  yet  striking.  The 
narrow,  hilly  region  disposed  north  and  south  between  the 
Mediterranean  and  the  desert,  and  stretching  for  over  400 
miles  between  Anatolia  and  the  Sinai  Peninsula,  culmi- 
nates towards  the  centre  in  the  parallel  Libanus  and  Auti- 
libanus  (10,000  to  11.000  feet),  enclosing  between  them  the 
fertile  depression  of  the  Bcka?  (Co?le-8yria).  The  stupen- 
dous ruins  of  Baalbek,  standing  at  the  highest  point  of 
this  depression  in  30°  N.  lat.,  mark  the  parting  Hue  be- 
tween the  northern  and  southern  watersheds  of  the  region. 
Northwards  flows  the  El-'Asi  (Orontos),  southwards  the 
Lit&ni  (Leontes),  both  through  the  Bcka'  in  moderately 
sloping  beds  to  the  Mediterranean.  For  further  particu- 
lars, see  the  articles  Lebanon,  Jordan,  Palestine.  In 
the  Lebanon  the  Christian  Maronite  communities  enjoy  a 
measure  of  self-government  under  the  guarantee  of  France, 
while  their  pagan  neighbors  and  hereditary  foes,  the  Druses, 
are  gradually  withdrawing  to  the  hilly  Haurau  district  be- 
yond Jordan. 

Turkey's  Arabian  possessions  comprise,  besides  El-Ha&a 
ou  the  Persian  Gulf,  the  low-lying,  hot,  and  insalubrious 
Tehama  and  the  southwestern  highlands  (vilayets  of  Hcjas 
and  Yemen)  stretching  continuously  along  the  east  side  of 
the  Red  Sea.  and  including  the  two  holy  cities  of  Mecca  and 
Medina.  These  are  held  by  military  occupation,  probably 
at  a  loss  to  the  imperial  exchequer,  and  certainly  against 
the  wishes  of  the  inhabitants.  But  these  drawbacks  are 
supposed  to  be  more  than  compensated  by  the  political 
prestige  derived  from  the  possession  of  the  Holy  Land  of 
Islam. 

African  Territories. 

Since  the  abandonment  of  eastern  or  Egyptian  Soudan 
in  1884.  consequent  on  the  revolt  of  the  Mahdi, 
and  the  occupation  of  Tunis  by  the  French  in  Area  and 
1881,  Turkey  iu  Africa  has  been  reduced  to  the  population, 
two  territories  of  Egypt  and  Tripolitana  with 
Barca  and  Fezzati, jointly  occupying  flic  northeast  corner  of 
the  continent.  Of  these  Tripolitana  alone  is  directly  ad- 
ministered, constituting  the  pashalik  or  vilayet  of  Tripoli. 
Egypt.,  whose  southern  frontier  was  temporarily  fixed  in 
January,  1887,  at  the  station  of  Akashe  above  Wady  Haifa, 
near  the  second  cataract  in  Lower  Nubia  (22°  N.  lat.),  has 
formed  a  practically  independent  principality  under  the 
dynasty  of  Mebetnet  Ali  since  1841,  subject  only  to  aa 
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annul  tribute  of  £605,000  [$3,377,700]  to  the  Porte.  The 
«fw  and  population*  of  Turkey  in  Africa  were  estimated 
as  follows  in  1887 : 


Tripoli,  with  Bare*  and  Fexzan,  a  vilayet 
Egypt,  tributary  principality   „... 

Area  in 

Sq.  Mile*. 

485,000 
374,000 

i 

Population. 

1,000,000 
fi, hi  10,000 

862(000 

7,800.000 

Adminis- 
tration. 


The  Empire. 

Turkey  is  essentially  a  theocratic  absolute  monarchy, 
being  subject  in  principle  to  the  direct  personal 
control  of  the  sultan,  who  is  himself  at  once  a 
temporal  autocrat  and  the  recognised  caliph, 
that  is,  "  successor  "  of  the  Prophet,  and  con- 
sequently the  spiritual  head  of  the  Moslem  world  (see 
Mohammedanism).  But,  although  the  attempt  made  in 
1876"  to  introduce  representative  institutions  proved  abor- 
tive, this  theoretical  absolutism  is  nevertheless  tempered 
not  only  by  traditional  usage,  local  privilege,  the  juridical 
and  spiritual  precepts  of  the  Koran  and  its  'ufana  inter- 
preters, and  the  privy  council,  but  also  by  the  growing  force 
of  public  opinion  and  the  direct  or  indirect  pressure  of 
the  European  powers.  The  'ulema'  form  a  powerful  cor- 
poration, whose  head,  the  tkeikhu  'l-IiUm,  ranks  as  a  state 
functionary  scarcely  second  to  the  grand  vizier,  or  prime 
minister  Owing  to  their  intensely  conservative  and 
I  spirit,  the  'ulema  have  always  been  determined 
ots  of  progress,  and  are  at  present  one  of  the  grcatost 
is  to  reform  in  a  political  svsteiu  where  the  spiritual 
1  temporal  functions  are  inextricably  interwoven.  Be- 
»  these  expounders  of  Koranic  doctrine,  the  sovereign 
is  to  some  extent  bound  also  by  the  Muluka,  a  legal  code 
based  on  the  traditional  sayings  of  Mohammed  and  the  re- 
corded decisions  of  his  successors,  having  the  force  of  pre- 
cedents. 

The  grand  vizier  (mdr-azam),  who  is  nominated  by  the 
snltan,  presides  ex -officio  over  the  privy  council  (nw-j/wj-i- 
khan),  which,  besides  the  sheikhu  '1  Islim,  comprises  the 
ministers  of  home  and  foreign  affairs,  war,  finance,  marine, 
trade,  public  works,  justice,  public  instruction,  and  wor- 
ship, with  the  president  of  the  council  of  state  and  the  grand 
master  of  artillery.  For  administrative  purposes  the  im- 
mediate possessions  of  the  sultan  are  divided  into  vilayets 
(provinces),  which  are  again  subdivided  into  saujaks  or 
mntessariks  (arrondissements),  these  into  kazas  (cantons), 
and  the  kazas  into  nadirs  (parishes  or  communes).  A  vali 
or  governor-general,  nominated  by  the  sultan,  stands  at 
the  head  of  the  vilayet,  and  on  him  are  directly  dependent 
the  pashas,  effendis,  beys,  and  other  administrators  of  the 
minor  divisions.  All  these  officials  unite  in  their  own 
persons  the  judicial  and  executive  functions,  and  all  alike 
are  as  a  rale  thoroughly  corrupt,  venal  in  the  dispensation 
of  justice,  oppressors  of  the  subject,  embezzlers  of  the  public 
revenues,  altogether  absorbed  in  amassing  wealth  during 
their  mostly  brief  and  precarious  tenure  of  office.'  Foreign- 
ers settled  in  the  country  are  especially  protected  from  ex- 
actions by  the  so-called  "capitulations'"  in  virtue  of  which 
they  are  exempt  from  the  jurisdiction  of  the  local  courts 
and  ameuable  for  trial  to  tribunals  presided  over  by  their 
respective  consuls.  Cases  between  foreigners  of  different 
nationalities  are  heard  in  the  court  of  the  defendant,  and 
between  foreigners  and  Turkish  subjects  in  the  local  courts, 
at  which  a  consular  dragoman  attends  to  see  that  the  trial 
is  conducted  according  to  law. 

J  See  8irnNiTEs.  vol.  xxii.  p.  m. 

*  Major-Genera)  F.  J  Hal*,  who  travelled  through  the  heart  of 
\emen  it;  the  winter  of  1886-87,  thus  speaks  of  the  administration 
'tJtJistalmMt  exclusively  Moslem  province  :  "The fixes!  svstero 
of  the  Tnrks.if  it  were  really  carried  into  effect,  would  be  by  no 
Means  bad  :  but  like  every  other  department  of  the  government 
il  ls  ruined  by  the  utter  corruption  that  prevails  In  every  branch 
or  the  administration  from  top  to  bottom.  No  more  eloquent 
expounders  of  the  evils  and  hopelessness  of  their  whole  system 
are  to  be  found  than  the  Turks  themselves,  as  I  found  from  con- 
versation with  two  or  three  of  their  own  officials  "  (Prnr,  R.  Uata. 
Sue..  August.  1887,  p.  487).  Mr.  G.  P.  Itevey  also,  consul  at  Erse- 
roum,  reports  that  in  a  part  of  that  province  the  theep  ux  for 
188.1  was  collected  three  times  over:  "On  the  first  occasion  the 
real  number  had  been  underestimated,  and  the  collector  there- 
fore came  again,  and.  finding  that  such  was  the  case,  made  the 
^1***?,  pav.  the  whole  sum  of  M.uno  piastres  [1613.871  (9000 
Sur"  '  h*<1  bt'cn  leTled  °n  the  previous  occasion),  instead  of  the 
difference,  on  the  ground  that  they  had  chested  the  Government 
.  n.ot,  declaring  their  whole  stock.  A  third  time  a  collector 
?'i     ,'l  ,e  cV*j  »ndl  wh?n  ,h,e  v,11,werB could  produce  no  receipt 


The  trade  returns  for  the  last  few  years  show  that 
country  is  slowly  recovering  from  the  disastrous 
consequences  of  the  Rosso-Turkish  War.  For 
the  four  years  1882-86  the  exports  from  and 
im porta  to  Turkey  were  valued  as  under: 


Exports* 

Imports. 



1882-83 

il0.90O.O00 

£17.000,000 

1*^86 

£11.835400 
10,690,000 

1883-84 

1 

9.560,000 

17.350,000 

<  i 

The  share  of  the  chief  foreign  states  in  tbese  exchange! 
is  shown  in  the  subjoined  Uble4  for  the  years  18S4-b5  sod 


'Great  Britain  

France  

Austria  

Russia  

Italy  

Greece  

lulled  States  

'Persia  

•Roumsnin. 


Imports  from 


Belgium   284,000 


£8.9)14,0110 

2,225,000 
3  800.000 

1,204,0m 

MSJOQO 
395,nno 
27A,ono 

553.000  ' 

228,000  1 


Exports to 


£7.755.000 
2,<rt0,000 
3.46S.0(M 
1,556,000 
536, 0OU 
318,000 
166,000 
482.000 
565,000 
261,000 


£3,923.000 
4.083.000 
1,113,000 

NMO0 
339,000 

63.000 
7,990 
88.000 


14  0J1.0U} 


l.OOljOB 

mm 

327,(10 
4J7.»e 

I07.o» 

7.49 


The  chief  staples  of  the  export  trade  are  raisins  f  £1.370,- 

000  [$6,6\->§,200J  in  1884-85).  wheat  (£900,000  [14,374,000] , 
cotton  1X700,000  ; $3,402,000]), opium  (£500,000  [$2,430,000]  , 
olive  oil  (£450,000  [$2,187,000]),  valon la  ( £450.000  [12.1*7,- 
000]),barley  i  £332,000  $1,713,520] ),  figs  (£200,000  [$972,000]  , 
sesame  (£196,000  '$952,560]),  maize  (£194,000  [$942,840V, 
pulse  (£185.000  [$899,100]),  nuts  (£184,000  [$894,240]),  mo- 
hair ( £145,000  [$704,700]),  wool  (£140,000  [$680,400]!.  dates 
(£115,000  [$558,900]);  and  of  the  import  trade  cotton  and 
cotton  stuffs  (£4,350.000  [$17,141,000]  in  1883-84),  cereals 
and  flour  (£1.350.000  [$6,561,000] i,  sugar  (£1.150,000  [*- 
5ffl),000]),  draperies,  hosiery,  etc.  (£735,000  [$3.572,100] , 
woollen  stuffs  (  £650,000  [$3,159,000]),  coffee  (£535.000  [$2,- 
(S00, 100] ),  metals  ( £510,000  [$2,517,760] ),  ironmongery  ( £475.- 
OtX)  [$2,308,500]),  dyes  t  £450,000  [$2,187,000]),  silk  and  silk 
st una  (£400,000  [$1,944,000]),  petroleum  (£375,000  [$1,822,- 
500]),  hides  and  skins  (£255,000  [$1,239,300]),  live  stork 

1  £236,000  [$1,146,960]),  chemicals  (£167,000  [$811,620]),  coal 
(£135,000  ($656,100]). 

In  the  next  table  are  given  the  principal  seaports  of  the 
empire  with  their  imports,  exports,  and  shipping  for  1«6: 


Alexandria.. 

Constantinople  

Smyrna. 
Salonikt 
Isksnderoon  and  Tripoli 
Samsun.  with  Ordu  and 

rnlch  

Treblzond  and  Klrasun. 
Beynit.  with  Akks  and 

flalfa  

Kavala  

Crete  (six  ports).. 

I>cdcHgatcti  

Tripoli  (Africa)... 

Burgas  

Galllpoll  and 

Sue*  

Benghazi 

.l«!Ta  ....... 


Vemels 

entered. 

£11,710,000 

£9,417.000 

1249 

\. 

9072 

5.196.000 

4.331.000 

2,706,000 

1645 

1,36S,(W) 

1,362.000 

1j8MW<M 

5440 

574.000 

1.022,000 

1.670,000 

626 

IM.L.ii 

806.000 

787.000 

473 

4».flOQ 

715,000 

1,904.000 

60>i3 

478.0B 

602,000 

mjno 

4009 

61 VO 

457.000 

201,000 

778 

3S5.0U0 

6X1.1  M) 

3760 

191.0* 

298.000 

lftt.oon 

231,000 

310.000 

501 

mote 

222  000 

281,000 

1371 

US.IW 

21 2,01.0 

185.000 

172.000 

709.000 

712 

i.i  >-'<<• 

121  000 

111.000 

261 

54.010 

120.000 

240,000 

1000 

45S,«0 

119.000 

? 

1040 

S17.00J 

Exclusive  of  coasting  craft,  the  mercantile  fleet  of  Turk rr 
in  1885  consisted  of  14  steamers  of  11,000  tons  and  400  sail- 
ing vessels  of  65.000  tons. 

All  branches  of  the  foreign  trade,  together  with  most  of 
the  local  traffic  and  the  hanking  business,  are 
almost  exclusively  in  the  hands  of  Greeks,  Ar-  Agriculture 
menians,  Jews,  and  foreigners.   The  Turks  and 
other  Mohammedans  are  engaged  nearly  altogether  in  agri- 

1  Exclusive  of  tobacco,  which  for  fiscal  reasons  is  not  Include* 
in  the  general  trade  returns,  but  the  export  of  which  amounts*' 
to  £11 .50n,ou0  [SV. ,890,000]  in  value  for  1884-85,  and  nearly  *U- 

-3,460.000lfor  18SS-H6. 

■General  Fawcetts  Rfpori  for  July,  1887.  p.  SI. 
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cultural  and  pastoral  pursuits.    But  the  land,  especially  in 
Anatolia,  is  gradually  passing  from  its  Moslem  owners  into 
the  possession  of  Christian  mortgagees.   Scarcely  any  accu- 
rate airncultur.il  returns  are  available,  except  for  one  or 
two  districts.   In  the  Erse  room  vilayet  in  18861  the  live- 
stock stood  as  under, — sheep  1,485,000,  goats  645,000,  oxen 
470,000,  buffaloes  48,000,  horses  61,000,  asses  42,000,  mules 
6000;  beehives  numbered  80,000.   The  chief  agricultural 
produce  for  the  same  year  was— wheat  16,690,000  bushels, 
barley  13^97,000  bushels,  beans  46,250  cwts.,  melons  17,000 
cwts.,  mulberries  10,000  cwts.,  other  frnita  40,000  cwts.  In 
the  same  year  of  the  12,000  square  miles  constituting  the 
Trrbisond  vilayet  2100  were  under  cultivation,  1860  uncul- 
tivated, 2520  woodland,  and  5520  highland  pasturage,  the 
annual  yield  being  about  2,300, 000  cwts.  of  cereals,  1,000,000 
cwts.  of  nuts,  fruits,  vegetables,  etc.,  and  500,000  cwts.  of 
fodder;  whilst  of  live-stock  there  were  300,000  sheep  and 
goata,  150,000  horses,  25,000  mules  and  asses,  60,000  oxen.1 
Previous  to  1880  Turkey  was  commonly  regarded  as  prac- 
tically bankrupt.    But  since  then  a  oonaider- 
II nance.      able  improvement  has  been  effected.  Trust- 
worthy data  are  still  wanting ;  but  a  careful 
estimate  gave  the  gross  revenue  and  expenditure  of  1884  at 
£T16,313,000  ($71,369,375]  and  £T16,223,000  (170,975,6251  re- 
spectively, the  expenditure  including  over  £1*4,000,000  (|17.- 
HOO.OOO]  available  for  state  creditors.    The  public  debt  stood 
£108,437,000  [1517,283,820]  in  1882.    The  sultan  is  re- 
ted  to  draw  a  sum  of  from  £1,000,000  [*4.860,000]  to  £2,- 
,000  (19,720,000]  annually  from  the  public  revenues  for 
the  support  of  the  seraglio  or  imperial  household  of  over 
five  thousand  persons. 

Until  1886  the  military  service,  compulsory  on  all  Mos- 
lems over  18  years  of  age,  was  kept  np  by  45,- 
Arm  v.  000  annual  recruits  drawn  by  ballot ;  but  in  No- 
vember of  that  year  universal  conscription  of 
the  whole  able-bodied  male  population  was  decreed.  By  this 
measure  the  army,  hitherto  reckoned  at  about  160,000 men, 
with  a  war  strength  of  from  450.000  to  500,000,  will  be  proba- 
bly raised  to  a  permanent  footing  of  1.000,000  effectives  under 
the  flag  and  in  the  reserves.  The 


These  will  continue  to  be 
grouped  in  the  three  categories  of  the  nixam  or  regulars  in 
active  service,  the  red  if  or  first  reserve,  and  the  mustahfiz 
or  second  reserve.  There  is  to  be  a  considerable  increase  of 
cavalry,  all  conscripts  being  allowed  to  join  that  branch  of 
the  service  who  have  the  means  of  providing  themselves 
with  mounts  and  equipment.  For  military  purposes  the 
empire  Is  divided  into  seven  divisions,  with  headquarters 
at  Constantinople,  Adrianople,  Monastir,  Erzingian,  Bagh- 
dad, Damascus,  and  Sanaa,  all  except  Sanaa  (for  Yemen) 
hitherto  furnishing  an  army  corps  for  the  nixam  and  two 
for  the  red  if. 

navy  at  the  beginning  of  1887  comprised  15  large 
and  several  smaller  Ironclads  (monitors,  gun- 
boats, etc.),  a  number  of  mostly  old-faahioned 
steamers,  and  14  torpedo  boats,  and  was  manned 
by  30,090  sailors  and  10,000  marines  (nominal  strength), 
raised  by  conscription  or  voluntary  enlistment  and  serving 
for  12  years  in  the  active  and  reserve  classes. 

Public  instruction  is  much  more  widely  diffused  through- 
out the  empire  than  is  commonly  supposed. 
Education.  This  is  due  partly  to  the  Christian  communi- 
ties, notably  the  Maronites  and  others  in  Syria, 
tha  Anatolian  and  Roumelian  Greeks,  and  the  Armenians 
of  the  eastern  provinces  and  of  Constantinople.  Educa- 
tion is  practically  limited  amongst  the  Mohammedans  to 
reading  and  writing  and  the  study  of  the  Koran.  But 

especially  the  Armenians,  the 
the  Syrians  of  Beyrut,  it  embraces 
'  subjects,  such  as  classical  Hellenic, 
Syriac,  as  well  as  modern 
ana  tngiisn,  modern  history  geography, 
Large  sums  are  freely  contributed  for  the 
and  support  of  good  schools,  and  the  cause  of 
cation  is  seldom  forgotten  in  the  legacies  of  patriotic  Ai 
tolian  Greeks.  Even  the  Turks  are  bestirring  themselves 
in  this  respect,  and  great  progress  has  been  made  during 
the  last  twenty  years  in  the  Erreroum  vilayet.1  In  1886 
that  province  contained  1216  schools  and  163  mad  rasas  (col- 
leges), with  a  total  attendance  of  25,680,  including  1504 
girls.    Elsewhere  few  official  statistics  are  available. 

i  administrative  and  financial  reforms,  one  of  the 
most  pressing  needs  is  improved  means  of  com- 
munication.  In  Trebixond  the  route  from  the 
coast  at  Unieh  through  Niksar  to  Sivas  has  re- 
cently been  completed  to  the  limits  of  the  vilayet.   But  the 
rks  on  the  more  important  road  from  Kirasun  to  Kara- 

1  Ohm.  Brp.  for  July,  1887. 
*  Cotu.  Sep-.  May.  1SH7. 
»  Cbn».  Sep.,  July,  1887,  p.  4. 


hinsar  for  the  silver  and  lead  mines  at  Ljjessy  are  still  sus- 
pended, owing  to  disputes  between  the  contiguous  provincial 
administrations.  Many  of  the  great  historic  highways  are 
also  much  out  of  repair.  At  the  and  of  1885  only  1250 
miles  of  railway  were  completed  in  the  empire,  of  which 
903  were  In  Europe  and  347  in  Asia.  The  chief  lines  are 
those  connecting  the  capital  with  Adrianople  (210  miles), 
Adrianople  with  Saremby  (152).  Saloniki  with  Uskub  (150), 
Zenica  with  Brad  (118),  Uskub  with  Mitrovitaa  (75),  and 
Kulleli  with  Degeagatch  (70)  in  Europe,  and,  in  Asia,  Scu- 
tari with  Ismid  (40),  Smyrna  with  Ala-Shehr  (130),  and 
Smyrna  with  Denixli  (170).  By  imperial  decree  (August, 
1887)  a  contract  was  granted  to  an  English  syndicate  for  the 
extension  of  the  Ismid  line  and  the  construction  of  a  sys- 
tem of  Asiatic  railways  to  extend  to  Baghdad  within  tha 
space  of  ten  years. 

The  telegraph  system  is  much  more  developed,  comprising 
(1885)  14,620  miles,  with  26,100  miles  of  wire  and  470  sta- 
tions The  yearly  average  of  letters  and  packages  of  all 
sorts  sent  through  the  710  post-offices  scarcely  exceeds 
2,600,000.  Most  of  the  foreign  postal  service  is  conducted 
through  the  British,  Austrian,  German,  French,  and  Rus- 
sian privileged  post-offices. 

For  the  ethnography  of  the  Turks,  see  Turks. 

(A.  H.  K.) 

Part  III. — Literature. 

In  all  literary  matters  the  Ottoman  Turks  have  shown 
themselves  a  singularly  uninventive  people,  the  two  great 
schools,  the  old  and  the  new,  into  which  we  may  divide 
their  literature,  being  closely  modelled,  the  one  after  the 
classics  of  Persia,  the  other  after  those  of  modern  Europe, 
and  more  especially  of  France.  The  old  or  Persian  school 
flourished  from  the  foundation  of  the  empire  down  to  about 
1830,  and  still  continues  to  drag  on  a  feeble  existence,  though 
it  is  now  oat  of  fashion  and  cultivated  by  none  of  the  lead- 
ing men  of  letters.  These  belong  to  tha  new  or  European 
school,  which  sprang  np  some  fifty  or  sixty  years  ago,  and 
which,  in  spite  of  the  bitter  opposition  of  the  partisans  of 
the  old  Oriental  system,  has  succeeded,  partly  through  its 
own  inherent  superiority  and  partly  through  the  talents 
and  courage  of  its  supporters,  in  expelling  its  rival  from  the 
position  of  undisputed  authority  which  it  had  occupied  for 
upwards  of  five  hundred  years.  For  the  present  purpose  it 
will  be  convenient  to  divide  the  old  school  into 
three  periods, wh  ich  may  be  termed  respectively  Old  school, 
the  pro-classical,  the  classical,  and  the  post- 
classical.  Of  these  the  first  extends  from  the  early  days  of 
the  empire  to  the  accession  of  Suleyman  L,  1301-1520  (700- 
926) ;  the  second  from  that  event  to  the  accession  of  Mah- 
mud  I  ,  1520-1730  (926-1143) ;  and  the  third  from  thst  date 
to  the  accession  of  ■Abd-ul-'Aals,  1730-1861  (1143-1277) 

The  works 
Persian 
find  in  U. 

defects  that  we  observe  in  the  productions  of  character 
the  Iranian  authors.  The  formal  elegance  "{gS? 
and  conventional  grace,  alike  of  thought  and 
of  expression,  so  characteristic  of  Persian  classical  litera- 
ture, pervade  the  works  of  the  best  Ottoman  writers,  and 
they  are  likewise  imbued,  though  in  a  less  degree,  with 
that  spirit  of  mysticism  which  runs  through  so  much  of 
the  poetry  of  Iran.  But  the  Ottomans  did  not  stop  here : 
in  their  romantic  poems  they  chose  as  subjects  the  favorite 
themes  of  their  Persian  master*,  such  as  Leyli  and  Mejnun, 
Khusrev  and  Shirin,  Y 6a (if  and  Zuleykhi,  and  so  on ;  they 
constantly  allude  to  Persian  heroes  whose  stories  occur  in 
the  SMk-N&ma  and  other  storehouses  of  Iranian  legendary 
lore ;  and  they  wrote  their  poems  in  Persian  metres  and  in 
Persian  forms.  The  mesnevi,  the  kasida.  and  the  ghazel, 
all  of  them,  so  far  at  least  as  the  Ottomans  are  concerned, 
Persian, — were  the  favorite  verse-forms  of  the  old  poets. 
A  mesnevi  is  a  poem  written  in  rhyming  couplets,  and  is 
usually  narrative  In  subject.  The  kasida  and  the  ghazel 
are  both  monorhythmic;  the  first  as  a  rule  celebrates  the 
praises  of  some  great  man,  while  the  second  discourses  of 
the  joys  and  woes  of  love.  Why  Persian  rather  than 
Arabian  or  any  other  literature  became  the  model  of  Otto- 
man writers  is  explained  by  the  early  history  of  the  race 
(see  Turkb).  Some  two  centuries  before  the  arrival  of  the 
Turks  in  Asia  Minor  the  Seljuks,  then  a  mere  horde  of 
savages,  had  overrun  Persia,  where  they  settled  and  adopted 
the  civilization  of  the  people  they  had  subdued.  Thus 
Persian  became  the  language  of  their  court  and  Govern- 
ment, and  when  by  and  by  they  pushed  their  conquests 
into  Asia  Minor,  and  founded  there  the  Seljuk  empire  of 
Rum,  they  carried  with  them  their  Persian  culture,  and 
diffused  it  among  the  peoples  newly  brought  under  their 
sway.  It  was  the  descendants  of  those  Peraianized  Seljuks 
whom  the  early  Ottomans  found  ruling  in  Asia  Minor  on 


rorks  of  the  old  school  in  all  its  periods  are  entirely 
in  tone,  sentiment,  and  form.  We 
:hem  the  same  beauties  and  the  same  General 
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their  arrival  there.  What  had  happened  to  the  fieljuks 
two  centuries  before  happened  to  the  Ottomans  now :  the 
leas  civilized  race  adopted  the  culture  of  the  more  civilized ; 
and,  as  the  Sejjftk  empire  fell  to  pieces  and  the  Ottoman 
came  gradually  to  occupy  its  place,  the  sons  of  men  who 
bad  called  themselves  Seljuks  be  Run  thenceforth  to  look 
upon  themselves  as  Ottomans.  Ueuce  the  vast  majority 
of  the  people  whom  we  are  accustomed  to  think  of  as  Otto- 
mans are  so  only  by  adoption.  Wing  really  the  descendants 
of  Seijoks  or  Scljukian  subjects,  who  had  derived  from 
Persia  whatever 
ary  taste.   An  e: 


of  civilisation  or  of  liter- 
ary love  of  precedent,  the  result 
irant  of  original  power,  was  suf- 


awiarontly  of  conscious  want 

ficient  to  keep  their  writers  loyal  to  their  early  guide  for 
centuries,  till  at  length  the  allegiance,  though  not  the 
fashion  of  It,  has  been  changed  in  our  own  days,  and  Paris 
has  replaced  Sbiraz  as  the  Bhrine  towards  which  the  Otto- 
man scholar  turns.  While  conspicuously  lacking  in  crea- 
tive genius,  the  Ottomans  have  always  shown  themselves 
possessed  of  receptive  and  assimilative  powers  to  a  re- 
markable degree,  the  result  being  that  the  number  of  their 
writers  both  in  prose  and  verse  is  enormous.  Of  course 
only  a  few  of  the  most  prominent,  either  through  the  in- 
trinsic merit  of  their  work  or  through  the  influence  they 
have  had  in  guiding  or  shaping  that  of  their  contempo- 
raries, can  be  mentioned  in  a  brief  review  like  the  present. 
It  ought  to  be  premised  that  the  poetry  of  the  old  school 
is  greatly  superior  to  the  prose. 

Ottoman  literature  may  be  said  to  open  with  a  few  mys- 
p  tic  lines,  the  work  of  Sultan  Veled,  son  of 

Maulana  Jelal-ud-Din,  the  author  of  the  great 
Persian  poem  the  Mathnawi.  Sultan  Veled 
flourished  during  the  reign  of  'Osman  I.,  though 
he  did  not  reside  in  the  territory  under  the  rule  of  that 
prince.  Another  mystic  poet  of  this  early  time  was  'Ashik 
Pasha,  who  left  a  long  poem  in  rhyming  couplets,  which  is 
called,  inappropriately  enough,  his  DitAn.  Tho  nocturnal 
expedition  across  the  Hellespont  by  which  Suleyman,  the 
son  of  Orkhan,  won  Galipoli  and  therewith  a  foothold  in 
Europe  for  his  race,  was  shared  in  and  celebrated  in  **"rse 
by  a  Turkish  noble  or  chieftain  named  Uhazi  Fazll. 
Sheykhi  of  Kermiyan,  a  contemporary  of  Muhammed  I. 
and  Murad  II.,  wrote  a  lengthy  and  still  esteemed  mesnevi 
on  the  ancient  Persian  romance  of  Khusrev  and  Sblrin; 
and  about  the  same  time  Yaziji-oghlu  gave  to  the  world  a 
long  versified  history  of  the  Prophet,  the  Mukammediya. 
The  writers  mentioned  above  are  the  most  important  pre- 
vious to  the  capture  of  Constantinople;  but  there  is  little 
literature  of  real  merit  prior  to  that  event.  The  most 
notable  prose  work  of  this  period  is  an  old  collection  of 
stories,  the  Hittory  of  the  Forty  Vetir$,  said  to  have  been 
compiled  by  a  certain  Sheykh-zadaand  dedicated  to  Mnrad 
II.  A  few  years  after  Constautiuoplo  passed  into  the  hands 
of  the  Ottomans,  some  ghazels,  the  work  of  the  contempo- 
rary Tatar  prince,  Mir  'All  Shir,  who  under  the  now  de 
plume  of  Nevayf  wrote  much  that  shows  true  talent  and 
poetic  feeling,  found  their  way  to  the  Ottoman  capital, 
where  they  were  seen  and  copied  by  Ahmed  Pasha,  one  of 
tho  viziers  of  Muhammed  II.  The  poems  of  this  statesman, 
though  possessing  little  merit  of  their  own,  being  for  the 
most  part  mere  translations  from  Nevayi,  form  one  of  the 
landmarks  in  the  history  or  Ottoman  literature.  They  set 
the  fashion  of  ghazel -writing;  and  their  appearance  was 
the  signal  for  a  more  regular  cultivation  of  poetry  and  a 
greater  attention  to  literary  style  and  to  refinement  of  lan- 
guage. In  Sinan  Pasha,  another  minister  of  Muhammed 
the  Conqueror,  Ottoman  prose  found  its  first  exponent  of 
ability  ;  he  left,  a  religious  treatise  entitled  Tasarru'dt  (Sup- 
plications), which,  notwithstanding  a  too  lavish  employ- 
ment of  the  resources  of  Persian  rhetoric,  is  as  remarkable 
for  its  clear  and  lucid  style  as  for  the  beauty  of  many  of 
the  thoughts  it  contains.  The  most  noteworthy  writers  of 
the  Conqueror's  reign  are,  after  Ahmed  and  Sinan,  the  two 
lyric  poets  Nejati  and  Zatl,  whose  verses  show  a  consid- 
erable improvement  upon  those  of  Ahmed  Pasha,  the  ro- 
mantic poets  Jcmali  and  Hamdi,  and  the  poetesses  Zeyneb 
and  Mihri.  Like  most  of  his  house,  Mupammcd  II.  was 
fbnd  of  poetry  and  patronized  men  of  letters.  He  himself 
tried  versification,  and  some  of  his  lines  which  have  come 
down  to  us  appear  quite  equal  to  the  average  work  of  his 
contemporaries.  Tweuty-onc  out  of  the  thirty-four  sover- 
eigns who  have  occupied  the  throne  of  'Osman  have  left 
verses,  and  among  these  Selim  I.  stands  out,  not  merely  as 
the  greatest  ruler,  warrior,  and  statesman,  but  also  as  the 
most  gifted  and  most  original  poet.  His  work  is  unhappily 
for  the  greater  part  in  the  Persian  language;  the  excel- 
lence of  what  he  has  done  in  Turkish  makes  us  regret  that 
he  did  so  little.  The  most  prominent  man  of  letters  under 
Selim  I.  was  the  legist  KemAI  Pasha-zada.  frequently  called 
Ibu-Kemal,  who  distinguished  himself  in  both  prose  and 


verse  He  left  a  romantic  poem  on  the  love*  of  Yosnf 
and  ZuleykhiL,  and  a  work  entitled  Kig&ruUm,  which  a 
modelled  both  in  style  and  matter  on  the  (iulixtAn  of  Sa'dl 
His  contemporary,  Mesihi,  whose  beautiful  verses  on  spring 
are  perhaps  better  known  in  Europe  than  any  other  Turk- 
ish poem,  deserves  a  passing  mention. 

With  the  accession  of  Selim's  son.  Suleyman  I.,  the  clas- 
sical period  begins.  Hitherto  all  Ottoman 
writing,  even  the  most  highly  finished,  had 
been  somewhat  rude  and  uncouth  ;  but  now  a 
marked  improvement  becomes  visible  alike  in  the  manner 
and  the  matter,  and  authors  of  greater  ability  begin  to 
their  appearance.  Fuznli,  one  of  the  four  treat 
of  the  old  school,  seems  to  have  been  a 
dad  or  its  neighborhood,  and  probably 
Ottoman  subject  when  Suleyman  took  possession  of  the  old 


capital  of  the  caliphs.    His  language,  which  is  very  ptes- 
liar,  seems  to  be  a  sort  of  mixture  of  the  Ottoman  and 
Azerbjjan  dialects  of  Turkish,  and  was  most  probably  test 
of  the  Persian  Turks  of  those  days.    Fuzuli  showed  frvr 
more  originality  than  any  of  his  predecessors ;  for,  although 
his  work  is  naturally  Persian  in  form  and  in  general  char- 
acter, it  is  far  from  being  a  mere  echo  from  Shirax  or  bps- 
ban.    He  struck  out  a  new  line  for  himself,  and  wu*  i»- 
debted  for  his  inspiration  to  no  previous  writer,  whether 
Turk  or  Persian.   An  intense  and  passionate  ardor  breath* 
in  his  verses,  arid  forms  one  of  the  most  remarkable  as  well 
as  one  of  the  most  attractive  characteristics  of  his  style; 
for,  while  few  even  among  Turkish  poets  are  more  artificial 
than  he,  few  seem  to  write  with  greater  eaumestneu  and 
sincerity.   His  influence  upon  his  successors  has  scarcely 
been  as  far-reaching  as  might  have  been  expected, — a  cir- 
cumstance which  is  perhaps  in  some  measure  owing  to  th« 
unfamiliar  dialect  in  which  ho  wrote.    Besides  his  ZKeaa 
he  left  a  beautiful  mesnevi  on  the  story  of  Leyli  and  Mq- 
nun,  as  well  as  Home  prose  works  little  inferior  to  ha 
poetry.    B4ki  of  Constantinople,  though  far  from  rivalling 
bis  contemporary  Fuzuli,  wrote  much  good  poetry,  in- 
cluding  one  piece  of  great  excellence,  an  elegy  on  Sales- 
man I.   The  Ottomans  have  as  a  rule  been  particnl&rly 
successful  with  elegies;  this  one  by  Baki  has  never  here 
surpassed.    Buhi,  Lami'i,  Nev'i,  the  janissary  Tabya  Bex, 
the  mufti  Eb6-Su'6d,  aud  Selim  II.  all  won  deserved  dis- 
tinction as  poets.    During  the  reign  of  Ahmed  I.  aiw  the 
second  of  the  great  poets  of  the  old  Ottoman  school,  Nefi 
of  Erzerum,  who  owes  his  pre-eminence  to  the  brilliance  of 
his  kssidas.    But  Nefi  could  revile  as  well  as  praise,  and 
such  was  the  bitterness  of  some  of  his  satires  that  certaio 
influential  personages  who  came  under  his  lasb  induced 
Murad  IV.  to  permit  bis  execution.  NePL  who,  like  Fuzuli. 
formed  a  style  of  his  own,  bad  many  to  imitate  him,  of 
whom  Sabri  Shakir,  a  contemporary,  was  the  most  suc- 
cessful.  Na'ili,  Jevri,  and  Fehfni  need  not  detain  ns ;  but 
Nabi,  who  flourished  under  Ibrahim  and  Muhammed  IV, 
calls  for  a  little  more  attentiou.  This  prolific  author  copied, 
and  so  imported  into  Ottoman  literature,  a  didactic  style 
of  ghazel -writing  which  was  then  being  introduced  is 
Persia  by  the  poet  Sa'ib ;  but  so  closely  did  the  pupil  follow 
in  the  footsteps  of  his  master  that  it  is  not  always  easy  to 
know  that  bis  lines  are  intended  to  be  Turkish.    A  nam  bar 
of  poets,  of  whom  Seyyid  Vehbi,  Baghib  Pasha,  Bahui  of 
the  Crimea,  Kelim,  and  Sami  are  the  most  notable,  took 
Nabi  for  their  model.   Of  these,  Sami  is  remarkable  fat 
the  art  with  which  he  constructed  his  ghazels.    Among  the 
writers  of  this  time  who  did  not  copy  Nabi  are  saWt, 
Hisikh,  and  Talib,  each  of  whom  endeavored,  with  no  gjr*' 
success,  to  open  up  a  new  path  for  himself.   We  now  reach 
the  reign  of  Ahmed  III.,  during  which  flourished  Nedin. 
the  greatest  of  all  the  poets  of  the  old  school.    Little  Ap- 
pears to  be  known  about  bis  life  further  than  that  be  re- 
sided at  Constantinople  and  was  alive  in  the  year  177T 
(a. h.  1140).    Nedim  stands  quite  alone:  be  copied  noon*, 
aud  no  one  has  attempted  to  copy  him.   There  is  in  ha 
poetry  a  joyousness  and  sprix'itltness  which  at  once  dis- 
tinguish it  from  the  work  of  any  other  Turkish  author 
His  ghazels,  which  are  written  with  great  elegance  aud 
finish,  contain  many  graceful  and  original  ideas,  and  to* 
words  he  makes  use  of  are  always  chosen  with  a  view  v> 
harmony  and  cadence.    His  kasidas  are  almost  equal  to  hi* 
ghazels;  for.  while  they  rival  those  of  Xef'i  in  brilliancy, 
they  surpass  them  in  beauty  of  diction,  and  are  not  so  arti- 
ficial and  dependent  on  fantastic  and  far-fetched  conceit*. 
The  classical  period  comes  to  an  end  with  Nedhn;  it> 
brightest  time  is  that  which  falls  between  the  rise  of  Xefi 
and  the  death  of  Nedim,  or,  more  rough  I  v,  that  extendinf 
from  the  accession  of  Ahmed  I.,  1603  (1012),  to  the  depo- 
sition of  Ahmed  III.,  1730  <  1143). 
We  will  now  glance  at  the  prose  writers  of  this  perisd. 
uder  the  name  of  /TWytin  N&ma  (Imperial  Book)  'Ali 
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Persian  classic  AnvAr-i  Suheyli,  dedicating  it  to  So- 
najalcal  lcjrman  I.  Sa'd-ud-Dio,  the  preceptor  of  Murad 
j,^.',.  Ill  ,  wrote  a  valuable  history  of  the  empire 

writers.        from  the  earliest  times  to  the  death  of  Selini  I. 

This  work,  theTAj-ui-Ter&rikh  I  Crown  of  Chroni- 
cles), is  reckoned,  on  acountof  its  ornate  yet  clear  style,  one 
of  the  masterpieces  of  the  old  school,  and  forms  the  first  of 
sn  unbroken  series  of  annals  which  are  written,  especially 
the  later  among  them,  with  great  minuteness  aud  detail.  Of 
Sa'd-ud-Din's  successors  in  the  office  of  imperial  histori- 
ographer the  most  remarkable  for  literary  power  is  Na'ima. 
His  work,  which  extends  from  1591  (1000)  to*  1659  (1070), 
contrasts  strongly  with  that  of  the  earlier  historian,  being 
written  with  great  directness  and  lucidity,  combined  with 
much  vigor  and  picturesqueness,  Evliya,  who  died  dur- 
ing the  reign  of  Huhammed  IV.,  is  noted  for  the  record 
which  he  has  left  of  his  travels  in  different  countries. 
About  this  time  Tash-kopri-zada  began  and  'Ata-uUao  con- 
tinued a  celebrated  biography  of  the  legists  and  sheykhswho 
had  flourished  under  the  Ottoman  monarchs.  Haji  Khalifa 
see  vol.  xi.  p.  337),  frequently  termed  KatibChelebi,  was  one 
of  the  most  famous  men  of  letters  whom  Turkey  has  pro- 
duced. Hedied  in  1658 1 1068),  having  written  a  great  number 
of  learned  works  on  history,  biography,  chronology,  geog- 
raphy, and  other  subjects.  The  Persianizing  tendency  of  this 
school  reached  its  highest  point  in  the  productions  of  Veysl, 
who  left  a  Life  of  the  Prophet,  and  of  Nergisi,  a  miscel- 
laneous writer  of  prose  and  verse.  8uch  is  the  intentional 
obscurity  in  many  of  the  compositions  of  these  two  authors 
that  every  sentence  becomes  a  puzzle,  over  which  even  a 
scholarly  Ottoman  must  pause  before  he  can  be  sure  he  has 
found  its  true  meaning.  The  first  printing  press  in  Turkey 
was  established  by  an  Hungarian  who  had  assumed  the 
name  of  Ibrahim,  and  in  1728  (1141)  appeared  the  first  book 
printed  in  that  country,  it  was  Vankuli's  Turkish  transla- 
tion of  Jevheri's  Arabic  dictionary. 
Coming  now  to  the  post-classical  period,  we  find  among 
poets  worthy  of  mention  Beligh.  .Sevres,  Hish- 
met,  and  Sunbuli-zada  Vebbl,  each  of  whom 
wrote  in  a  style  peculiar  to  himself.  Three 
poets  of  note — Pertev.  Neshet,  and  Sheykh 
Ohalib — flourished  under  Selfm  III.  The  last-named  is  the 
fourth  great  poet  of  the  old  school.  Hum  u  '  Athk  ( Beauty 
and  Love),  as  his  great  poem  is  called,  is  an  allegorical  ro- 
mance full  of  tenderness  and  imaginative  power.  Ghalib's 
style  is  as  original  as  that  of  Puzuli,  Nef  i,  or  Nedim.  The 
most  distinguished  of  the  prose  writers  of  this  period  are 
perhaps  Rash  id,  the  imperial  historiographer,  'Asim,  who 
translated  into  Turkish  two  great  lexicons,  the  Arabic 
Kami*  and  the  Persian  BurhAn-i  Kali',  and  Kani,  the  only 
humorous  writer  of  merit  belongiug  to  the  old  school. 

When  we  reach  the  reign  of  Mahmud  II.,  tho  great  trans- 
Transition    't'on  period  of  Ottoman  history,  during  which 
the  civilization  of  the  West  began  to  struggle 
in  earnest  with  that  of  the  East,  wo  find  the 
which  was  coming  over  all  things  Turkish  affecting 
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literature  along  with  the  rest,  and  preparing  the  way  for 
the  appearance  of  the  new  school.  The  chief  poets  of  the 
transition  are  Fazil  Bey,  Wasif,  notable  for  his  not  altogether 
unhappy  attempt  to  write  verses  in  the  spoken  language  of 
the  capital,  'Izzet  Molla,  Pertev  Pasha,  'Akif  Pasha,  and  the 
poeteoses  Fitnet  and  Leyla.  In  the  works  of  all  of  these, 
although  we  occasionally  discern  a  hint  of  the  n 
the  old  Persian  manner  is  still  supreme. 

More  intimate  relations  with  western  Europe  and  a  ] 
general  study  of  the  French  language  and  lit- 
erature, together  with  the  steady  progress  of 
the  reforming  tendency  fairly  started  under 
Mahmud  II.,  have  resulted  in  the  birth  of  the  new  or  modern 
school,  whose  objects  are  truth  and  simplicity.  In  the 
political  writings  of  Beshid  and 'Akif  Pashas  we  have  the 
first  clear  note  of  change  ;  but  the  man  to  whom  more  than 
to  any  other  the  new  departure  owes  its  success  is  Shinasi 
Efendi,  who  employed  it  for  poetry  as  well  as  for  prose. 
The  European  style,  on  its  introduction,  encountered  the 
most  violent  opposition,  but  now  it  alone  is  used  by  living 
authors  of  repute.  If  any  of  these  does  write  a  pamphlet 
in  the  old  manner,  it  is  merely  as  a  tour  de  force,  or  to  prove 
to  some  faithful  but  clamorous  partisan  of  the  Persian  style 
that  it  is  not,  a*  he  supposes,  lack  of  ability  which  causes  the 
modern  author  to  adopt  the  simpler  and  more  natural 
fashion  of  the  West  The  whole  tone,  sentiment,  and  form 
of  Ottoman  literature  have  been  revolutionized  by  the  new 
school;  varieties  of  poetry  hitherto  unknown  have  been 
adopted  from  Europe;  an  altogther  new  branch  of  litera- 
ture, the  drama,  has  arisen  ;  while  the  sciences  are  now 
treated  and  seriously  studied  after  the  system  of  the  West. 
Among  writers  of  this  school  who  have  won  distinction  are 
Ziya  Pasha,  Jevdet  Pasha,  the  statesman  and  historian, 
ilk  rem  Bey,  the  author  of  a  beautiful  series  of  miscellane- 
ous poems,  Zemema,  Ham  id  Bey,  who  holds  the  first  place 
among  Ottoman  dramatists,  and  Kemal  Bey,  the  leader  of 
the  modern  school  and  one  of  the  most  illustrious  men 
of  letters  whom  his  country  has  produced.  He  has  writ- 
ten with  conspicuous  success  in  almost  every  branch 
of  literature.— history,  romance,  ethics,  poetry,  and  the 
drama. 

For  the  Turkish  language,  see  p.  703  below. 

There  Is  no  work  in  existence  which  gives  a  satisfactory  ac- 
count of  Ottoman  literature.  Von  Hammer-Purgntall's  (Irtehichte 
der  OtmantMchen  Itichikuntt  (I'esth,  1*36)  Is  not  always  trustworthy 
and  leaves  much  to  be  desired  In  many  ways.  Other  works  on 
the  poetry  are  Ui  Mute  (Mtumane,  by  Servan  de  Sugny  (Paris, 
1*53) ;  On  the  Hitlory,  Syttrm,  and  \'anrtir»  t\f  Turktih  Puetry,  by 
Kcdhouse  (London,  1878)  j  Ottoman  Poem;  by  Ulbb  (Ixindon. 
Of  translations  we  have  HAkl's  IHtan,  by  Hummer  (Vienna,  1*25) ; 
the  Trm-tU  o/  fMiyd,  by  Hammer  (London.  I  KM) :  Rntr  und  Nactui- 
gall  (a  poem  of  Fszll.  a  mediocre  writer  of  the  time  of  Suleytnan 
I.),  Turkish  and  German,  by  Hammer  (Pesth):  1st  Oonteil*  de 
Sabl  FJrwii.  by  Pavet  de  Courtellle  (Paris.  1887)  :  The  History  of 
the  Party  Venn,  by  Glbb  (London,  1886).  An  interesting  and 
valuable  sketch  of  Ottoman  poetry  Is  given  by  Kemal  Bey  In  a 
series  of  arlcles  in  the  Turkish  literary  journal  Mejmu'  a-i  Ebu-t- 

(ft.  i.  w.  o.) 


TURKEY,  an  abbreviation  for  Turkey-Cock  or  I 
Turkey  Hen  aa  the  cane  may  be,  a  well-known  large 
domestic  gallinaceous  bird.  How  it  came  by  this 
name  has  long  been  a  matter  of  discussion,  for  it  is 
certain  that  this  valuable  animal  was  introduced  to 
Europe  from  the  New  World,  and  in  its  introduction 
had  nothing  to  do  with  Turkey  or  with  Turks, 
even  in  the  old  and  extended  sense  in  which  that  term 
was  applied  to  all  Mahometans.  But  it  is  almost  as  un- 
questionable  that  the  name  was  original]*  applied  to 
the  bird  which  we  know  as  the  Guinea-Fowl  (q.v.), 
and  there  is  no  doubt  that  some  authors  in  the  1 6th 
and  17th  centuries  curiously  confounded  these  two 
species.  As  both  birds  became  more  common  and 
better  known,  the  distinction  was  gradually  perceived, 
and  the  name  "  Turkey  "  clave  to  that  from  the  New 
World — possibly  because  of  its  repeated  call-note — to 
be  syllabled  turk,  turk,  turk,  whereby  it  may  be  almost 
said  to  have  named  itself  (cf.  Note*  ami  Queries,  ser. 
fi.  iii.  pp.  23,  369).  But  even  Linnaeus  could  not 
clear  himself  of  ihe  confusion,  and  unhappily  misap- 
plied the  name  Melmrjri*,  undeniably  belonging  to  the 
Guinea-Fowl,  as  the  generic  term  for  what  we  now  know 
as  the  Turkey,  adding  thereto  as  its  specific  designation 
ihe  word  pallopavo,  taken  from  the  (Jallopava  of 


Gesner,  who,  though  not  wholly  free  from  error,  was 
less  mistaken  than  some  of  his  contemporaries  and 
even  successors.1 

The  Turkey,  so  far  as  we  know,  was  first  described  by 
Ovledo  in  his  Sumario  de  la  Natural  Ilietoria  de  lot  India** 
(cap.  xxxvi.),said  to  have  been  published  in  1527.  He,  not 
unnaturally,  includes  both  Curassows  and  Turkeys  in  one 
category,  calling  both  "  Pavos  "  ( Peafowls) ;  but  he  carefully 
distinguishes  between  them,  pointing  out  among  other 
things  that  the  latter  make  a  wheel  \kacem  la  rued  a)  of  their 
tail,  though  this  was  not  so  grand  or  so  beautiful  as  that  of 
the  Spanish  "  Pavo,"  and  he  gives  a  faithful  though  short 
description  of  the  Turkey.  The  chief  point  of  interest  in 
his  account  is  that  he  speaks  of  the  species  having  been 
already  taken  from  New  Spain  (Mexico)  to  the  islauds  and 
to  Castilla  del  Oro  |  Darien ),  where  it  bred  in  a  domestic 
state  among  the  Christians.  Much  labor  has  been  given  by 
various  naturalists  to  ascertain  the  date  of  its  introduction 

I  The  French  Ovj  and  Poule  <f  Inde  (whence  Dindon)  Involve  no 
contradiction,  looking  to  the  general  idea  of  what  India  then 
was.  One  of  the  earliest  German  names  for  the  bird,  Kalekutttteh 
Hun  (whence  the  Scandinavian  Kalhm),  must  have  arisen 
through  some  mistake  at  present  inexplicable ;  but  this  does 
not  refer,  as  U  generally  supposed,  to  Calcutta,  but  to  Calicut  on 
the  Malabar  coast  I  ff.  fiotet  and  Querirt,  ser.  6.  x.  p.  185). 

•  Purchas  (PUijrimrt,  111.  p.  995)  In  16JS  quoted  both  from  this 
and  from  the  same  author's  Hyttnrla  General,  said  to  have 
published  a  few  years  later.  Ovledo's  earlier  work  Is  only  I 
to  the  present  writer  by  the  reprint  of  1852. 
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to  Europe,  to  which  wo  can  at  present  only  make  an  ap- 
proximate attempt ;'  but  after  all  that  has  been  written  it 
is  plain  that  evidence  concur*  to  show  that  the  bird  waa 
eatabliahed  in  Europe  by  1530— a  very  abort  time  to  bave 
elapsed  since  it  became  known  to  the  Spaniards,  which 
could  hardly  have  been  before  1518,  when  Mexico  waa  dis- 
covered. The  possibility  that  it  bad  been  brought  to  Eng- 
land by  Cabot  or  some  of  his  successors  earlier  in  the  cen- 
tury is  not  to  be  overlooked,  and  reasons  will  presently  be 
assigned  for  supposing  that  one  of  the  breeds  of  English 
Turkeys  may  have  had  a  northern  origin ;»  but  the  often 
quoted  distich  first  given  in  Baker's  CknmicU  (p.  888),  as- 
serting that  Turkeys  came  into  England  in  the  same  vear— 
and  that  year  by  reputation  1524— as  carps,  pickerels,  and 
other  commodities,  is  wholly  untrustworthy,  for  we  know 
that  both  these  fishes  lived  in  the  country  long  before,  if, 


indeed,  they  were  not  indigenous  to  it.  The  earliest  docu- 
mentary evideuce  of  its  existence  in  England  is  a  "  consti- 
tution "  set  forth  by  Cranmer  in  1541,  which  Hearne  first 
printed  (Leland's  Volitetanea,  ed.  2,  vi.  p.  38).  This  names 
Turkey -cocke  "  as  one  of  "  the  greater  fowles  "  of  which 
an  ecclesiastic  was  to  have  "  but  one  in  a  diahe,"  snd  its  as- 
sociation with  the  Crane  and  Swan  precludes  the  likelihood 
of  any  confusion  with  the  Oulnea-Fowl.  Moreover  the 
comparatively  low  price  of  the  two  Turkeys  and  four  Tur- 
key-chicks served  at  a  feast  of  the  serjeants-at-law  in  1555 
i  Dugdale,  Origine$,  p.  135)  points  to  their  having  become  by 
tliat  time  abundant,  and  indeed  by  1573  Tusser  bean  wit- 
ness to  the  part  they  had  already  begun  to  play  in  "  Christ- 
mas husbaudlie  fare."  In  1555  both  sexes  were  character- 
istically figured  by  Belon  I  Oyttnuz,  p.  249),  as  waa  the  cock 
by  Qeener  in  the  same  year,  and  these  are  the  earliest  repre- 
sentations of  the  bird  known  to  exist. 

There  is  no  need  to  describe  here  a  bird  so  familiar  and 
in  these  days  so  widely  distributed.  As  a  denixen  of  our 
•¥>ultry -yards  (see  Poultry,  vol.  xix.  p. 666-67)  there  are  at 
least  two  distinct  breeds,  though  crosses  between  them  are 
much  commoner  than  purely-bred  examples  of  either. 
That  known  as  the  Norfolk  breed  is  the  teller  of  the  two, 
and  is  said  to  be  the  more  hardy.  Its  plumage  is  almost  en- 
tirely black,  with  very  little  lustre,  but  the  feathers  of  the 
tail  and  some  of  those  of  the  back  bave  a  brownish  tip. 
The  chicks  also  are  black,  with  occasionally  white  patches 
on  the  head.  The  other  breed,  called  the  Cambridgeshire, 
is  much  more  variegated  in  color,  and  some  parte  of  the 
plumage  have  a  bright  metallic  gloss,  while  the  chicks  are 
generallv  mottled  with  brownish  grav.  White,  pied,  and 
buff  Turkeys  are  also  often  seen,  and  if  care  be  taken  they 
to  "  breed  true."  Occasionally  Tur- 
,  occur  with  a  top-knot  of  feathers, 
was  figured  by  Albin  in  1738.  It 
suggested  with  some  appearance  of  probs 
Norfolk  breed  may  be  descended  from  the 
Mdeagri*  gallopovo  or  americana,  while  the  Cambridgeshire 
breed  may  spring  from  the  southern  form,  the  M.  mexieana 
of  Gould  iPnc.  Zool.  Society,  1856,  p.  61),  which  indeed  it 
very  much  resembles,  especially  in  having  its  tail-coverts 
and  quills  tipped  with  white  or  light  ochreous,— points  that 
recent  North-American  ornithologists  rely  upon  as  distinc- 
tive of  this  form.  If  this  supposition  be  true,  there  would 
be  reason  to  believe  in  the  double  introduction  of  the  bird 
into  England  at  least,  as  already  hinted,  but  positive  infor- 
mation is  almost  wholly  wanting.'  The  northern  form  of 
wild  Turkey,  whose  habits  have  been  described  in  much 
detail  by  all  the  chief  writers  on  North-American  birds,  is 
now  extinct  in  the  settled  parts  of  Canada  and  the  eastern 
States  of  the  Union,  where  it  waa  once  so  numerous  j  and 
in  Mexico  the  southern  form,  which  would  seem  to  have 
been  never  abundant  since  the  conquest,  has  been  for  many 
years  rare.    Further  to  the  south,  on  the  borders  of  Guate- 

'  The  bibliography  of  the  Turkey  is  so  large  that  th  ere  Is  here 
ao  room  to  name  the  various  works  that  might  be  cited.  Kecent 
research  has  failed  to  add  anything  of  Importance  to  what  ha* 
been  said  on  this  point  by  Buffbn  iftueaux,  ii.  pp.  182-162),  Pen- 
nant (Arctic  2r>otof/y,  pp.  291-300),— an  admirable  summary,— and 
Brodcrlp  {Zoological  Rrcreationt,  pp.  I20-187)-not  that  all  their 
statement*  ran  be  wholly  accepted.  Barringtons  essay  {MiteeUa- 
met,  pp.  l27-181),to  prove  that  the  bird  was  known  before  the  dis- 
covery of  America  and  was  transported  thither,  is  an  ingenious 
piece  of  special  pleading  which  his  friend  Pennant  did  Elm  the 
real  kindness  of  ignoring. 

*  In  1672  Josselyn  (Sew  Entfnnttt  Raritie*  p.  9)  speaks  of  the 
settlers  bringing  up  ■  great  store  of  the  wild  kind  ,rof  Turkeys, 
"  which  remain  about  their  houses  as  tame  as  ours  In  England." 
The  bird  was  evidently  plentiful  down  to  the  very  seat  Kjard  of 
Massachusetts,  and  It  is  not  likely  to  have  been  domesticated 
by  the  Indian  tribes  there,  as,  according  to  Hernandez,  it  seems 
to  have  been  by  the  Mexicans.  It  was  probably  easy  to  take 
alive,  and,  as  we  know,  capable  of  enduring  the  voyage  to  Eng- 


*  The  results  of  a  comparison  of  the  skulls  of  wild  and  domes- 
ticated Turkeys  are  given  by  Dr.  Shufeldt  In  Juurm.  of  Comp.  iltdi. 
ttne  ana  Surgery,  July,  \&rl. 


mala  and  British  Honduras,  there  exists  a  perfectly  disbar) 
species,  M.  oetUaia,  whose  plumage  almost  vies  with  that  a.' 
a  Peacock  in  splendor,  while  the  bare  skin  which  coven  tbt 
head  is  of  a  deep  bine  studded  with  orange  caruncles  Prx 
ZeoL  Society,  1861,  pi.  xl.). 

The  genua  Mdtagrit  is  considered  to  enter  hito  tbt 
Family  Phananidar,  in  which  it  forme  a  8ubfkmi!y 
Meleagrina,  peculiar  to  North  and  Central  America 
The  fossil  remains  of  three  species  have  been  described 
by  Prof.  Marsh — one  from  the  Miocene  of  Colorado, 
and  two,  one  much  taller  and  the  other  smaller  than 
the  existing  species,  from  the  Poet-Pliocene  of  Nev 
Jersey.  Both  the  last  had  proportionally  long  toil 
slender  legs.  (a.  s.'| 

TURKS.  The  use  of  the  name  "Turks  "  hasnerer 
been  limited  in  a  clear  and  definite  way  from  the  tin* 
of  the  Byzantine  authors  to  the  present  day.  To 
the  former,  as  also  to  the  Arabs,  it  has  a  colleettrt 
sense  like  Scythians  or  Huns  ;*  at  the  present  day  it 
are  wont  to  restrict  the  name  to  the  Osmanli  Turks, 
though  they  themselves  refuse  to  be  called  Turks,  br- 
ing, as  they  hold,  ceased  to  be  such  in  beoomint  its 
bued  with  Arabo-Peraian  culture.  On  the  other  bad. 
when  we  speak  of  Uigurs  and  Tatars,  we  mean  bib* 
who  style  themselves  Turks  and  really  are  such,  It  i- 
only  by  the  aid  of  historical  and  linguistics!  evidence  tbt 
we  can  determine  the  true  limits  of  the  Turkish  nam* 

The  national  Turkish  traditions,  preserved  byd* 
Persian  historians  Rashld  ed-Din  and  Jo- 
waini  from  Uigurian  books  which  are  now 
lost,  point  to  the  region  watered  by  the  river  Sekan 
and  its  affluents,  the  Orkhon  and  the  Tumi*,  si  tbt 
primitive  sest  of  the  Turkish  people.  Rashid  td- 
Din  combines  this  tradition  with  that  of  the  Moham- 
medan descendants  of  Oghus,  who,  in  accordance  will 
Moslem  traditions,  derive  the  whole  Turkish  stock  from 
Japhet,  the  son  of  Noah,  or  more  accurately  from 
Turk,  the  son  of  the  former  (Yafix-oglan),  and  pre- 
tend that  he  pitched  his  tents  in  the  vicinity  of  Isk« 
Issyk-kul  (in  Semiryetchensk).  But, 
though  Turkish  tribes  did  wander  so  far 
to  the  west,  and  even  farther,  in  remote  slaws 
antiquity,  it  seems  pretty  certain  that  the 
Uigurian  tradition  has  preserved  the  memory  of  tb 
true  origin  of  the  race,  that  Turks  and  Mongols  were 
originally  different  stems  of  a  single  people,  and  that 
these  two  members  of  the  Ural- Altaic  (a.v.)  km 
were  more  closely  related  to  each  other  than  to  in? 
other  member  of  the  same  family  (Finno-rgriaas,  S»- 
moyedes,  Tungus-manchus).  The  evidence  for  th- 
reats, not  on  the  ethnological  system  of  Rashid  ed-Din. 
though  it  affords  a  secondary  argument,  but  on  the  in- 
dubitable affinity  of  the  Mongolian  and  Turkish  Un 
guages  and  the  similarity  of  the  ethnological  characten 
of  the  two  races.  Here,  of  course,  we  do  not  arpe 
from  the  Osmanlis,  who  have  lost  all  their  origi~al 
race-characters  and  have  become  "  Caucasians  "of  ib- 
best  time,  but  rather,  for  instance,  from  the  Kirghii, 
who  are  considered  as  the  typical  Turks  of  the  pro-  c 
day,  and  are  described  by  Ujialvy  as  being  midway  be- 
tween the  Mongol  and  the  Caucasian.  We  must  no* 
turn  our  attention  to  the  wanderings  of  the  Turk*  wd 
their  subsequent  fate,— a  rather  difficult  task,  owiw 
to  the  want  of  accurate  information.  The  only  tmlj 
historical  records  are  to  be  found  in  the  Chutf* 
chronicles  and  encyclopedias,*  where,  however,  th* 
Turkish  proper  names  appear  in  such  distorted  forms 
as  to  be  unrecognizable  ;  yet,  til!  the  6th  century  ot 
our  era,  no  other  accounts  are  available. 

It  is  generally  admitted  that  the  first  Turkish  ptof* 
mentioned  by  the  Chinese  are  the  Hiong-  tv 
nu,  who,  wandering  to  the  west,  occupied  Hks*** 
the  country  south  of  the  Altai  Mountains  and  expels 

•  Constantlne  PorphyTogenltns  calls  the  Magyars  Turks,  f^' 
in  contradistinction  to  the  truly  Turkish  Petchenegs. 

•  Translated  in  the  well-known  works  of  Deguignes.  Vk 
etc. ;  for  a  French  translation  by  Stanls).  Julien  of  the  r  ~ 
of  the  PIcn-l-Uen,  referring  to  the  Tu-klo,  see 
p.  825  SO. 
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(about  177  B.C.)  the  former  occupants  of  those  regions, 
the  Yue-ohi,1  Kan-goL  and  Usun  (U-esun),— tribes  or 
unknown  nationality,  but  possibly  also  Turks.1  The 
Hiong-nu  were  identified  by  Deguignes  with  the  Huns, 
this  denomination  being  used  in  a  political  or  collective 
sense,  and  including,  besides  the  Huns  proper,  the 
Ephthalites  or  White  Huns,  Avars,  Bulgazs,  Mag- 
yars, Khazars,  and  Petchenegs,  who  are  Btyled  by 
several  scholars  Hunnic  or  Scythian  peoples, — a  term 
of  uo  scientific  value  whatever,  as  the  main  body  of 
these  peoples  consisted  really  of  Mongol-Turks  or 
Finno-Ugnan.v    As,  however,  separate  articles  have 
been  devoted  to  most  of  these  ethnical  names,  we  abstain 
from  further  details,  as  also  from  discussion  of  the 
question  of  the  Turkish  origin  of  the  Magyars  and  the 
Khazars,  though  that  of  the  former  seems  to  us  as 
improbable  as  that  of  the  latter  is  certain. 1  Be  this  as 
it  may,  the  Hiong-nu  are,  so  to  speak,  proto-Turks, 
and  the  history  of  the  Turks  proper  begins  with  the 
__ . ,    Tu-kiu,  the  Chinese  equivalent  of  the  word 
The  Tu-kiu.  Tuxfe    Originally  a  division  of  the  Hiong- 
nu,  almost  extirpated  by  wars,  but  miraculously  saved 
from  complete  destruction,  the  Tu-kiu  settled  south  of 
the  Kin-shan  (Altai?)  Mountains,  and  were  miners 
and  iron-smelters  in  the  service  of  the  Juen-Juen* 
( "  Id  Tartares  Geou-gen 1 '  of  Deguignes).    About  552 
a  t).,  however,  they  oonquered  their  former  masters 
and  founded  a  mighty  empire  under  princes  who  took 
the  title  of  Hi  khan.    In  these  Tu-kiu  Deguignes 
recognized  the  Turks  who  entered  into  friendly  rela- 
tions with  Byzantium,  and  to  whom  Justin  II.  sent  two 
ambassadors, —Zemarchus  (568)  and  Valentinua  (575). 
The  narratives  of  these  ambassadors  are  preserved  in 
the  fragments  of  Menander  Protector ;  and  (compar- 
ing the  variations  of  the  corrupt  text  with  the  record 
of  Tabari)  from  him  we  learn  that  at  the  first  date  the 
reigning  prince  was  Sinjibulus  (Arabic  Sinjibu.*)  From 
the  Greek  and  the  A ra bo-Persian  accounts  it  seems 
that  Sinjibu  put  an  end  to  the  empire  of  the  Ephtha- 
lites or  Ilaitals  in  those  regions.    He  shared  the  oon- 
quered country  with  Khosrau  I.,  the  Ox  us  becoming 
the  frontier  between  Iran  and  Turin.   The  memory 
of  the  empire  of  Sinjibu  and  of  its  political  strength  has 
been  preserved  by  the  Arabic  authors  Ibn  Khoraadbeh  j 
and  Mas'udi,  who  inform  us  that  the  Turkish  tribe  of 
the  Karluks,  settled  in  the  provinces  of  Ferghana  and 
Shush  (Tashkend),  were  of  old  the  mightiest  of  all  the 
Turks,  and  that  their  sovereign,  the  khak&n  of  kha- 
kans,  was  obeyed  by  all  the  neighboring  princes.  To 
them  they  reckon  the  mythical  Afrasian  and  the  his- 
torical Sh&wa.'   It  is  uncertain  at  what  epoch  the 
empire  of  the  Karluks  came  to  an  end ;  but  the  Chi- 
nese assert  that  about  650  they  reduced  the  inhabitants 
of  the  Ili  and  Jazartes  territory,  though  they  were  un- 
able to  protect  them  afterwards  against  the  inroads  of 

1  Comp  Persia  ,  vol.  xvW.  pp.  659-60,  651-M. 

*  Radloff,  for  Instance,  think*  that  the  name  U-esun,  and  per- 
hap*  remnanta  of  the  people  denoted  by  it,  survive  in  the  present 
t'isuns,  a  division  of  the  Great  Horde  of  the  Kirghiz.  At  the 
time  of  Alexander  the  Great's  expeditions  against  the  Scythians 
beyond  the  Jaxartes,  we  And  In  that  region  certain  traces  of  the 
Turkish  language  in  names  of  places  and  persons  (cp.  vol.  xvlli. 
p.  599  note  4).  It  is  therefore  certain  that  long  before  the  age  of 
the  Hiong-nu  Turkish  tribes  had  spread  to  the  borders  of  the 
Jaxarte*,  and  even  along  the  northern  coast  of  the  Caspian  to 
the  rivers  Ural  and  Volga.  But  the  ethnical  denominations  of 
antiquity- Scythians,  Parthians,  Mas*«getH\  Sac*,  etc.— do  not 
convey  to  our  mind  clear  ethnical  distinctions,  so  that  the  true 
nationality  of  these  peoples  has  been  much  debated.  Neither 
are  the  pre-8cmitlc  culture  of  Babylonia  and  the  supposed 
•  Turanian  "  origin  of  the  Accads  facts  of  such  character  that 
from  them  we  can  infer  the  presence  of  Turks  In  these  regions 
In  remote  antiquity. 

*  On  the  Petchenegs  sec  below. 

*  From  their  Chinese  name  it  maybe  Inferred  that  the  Juen- 
Juen  were  a  Mongolian  people,  in  which  case  the  Avars, 
who  are  supposed  to  have  heea  a  division  of  them,  were  also 
Mongols. 

*  See  Noldeke.  OtneMehle  drr  Pmer  und  Amber,  p.  156.  The  first 
part  of  this  name  Is  without  doubt  the  Turkish  tiinju.  niingii. 
which  means  "  lance,"  a  Turkish  proper  name  of  the  same  kind 
as  Kllti  —  "  sword."  which  In  Its  Persian  form.  Nlsek.  was  after- 
wards borne  by  a  prince  of  Transoxiana.  often  mentioned  in  the 
accounts  of  the  Arabic  conquest. 

*  Cp.  Maa-udl,  ed.  Paris.  1,  288;  Noldeke,  ut  «p..  p.  269,  u.  L 


I  the  Arabs  under  Kotaiba  b.  Moslim  (706-714).  The 
latter  defeated  the  armies  sent  to  their  aid  under  Kur- 
|  bogha  Noyon,  a  sister's  son  of  the  Chinese  emperor.1 
It  ts  also  doubtful  if  the  so-called  Afr&aiab  kings  or 
lie k khans,  who  reigned  in  the  10th  century  at  Kasngar 
and  Bal&saghun  and  conquered  (999)  the  dominions  of 
the  8amanids  in  Transoziana,  belonged  to  the  Kar- 
luks, as  is  supposed  by  Grigorieff  and  Lerch,  or  to  the 
Uigurs,  as  others  think. 

The  name  Uigurs  is  very  common  during  the  Mon- 
golian period,  and  Raahid  ed-Din  and  others 
use  it  (by  an  anachronism )  in  speaking  of  0  1*UI*1 
remote  antiquity,  though  it  is  wholly  unknown  to  the 
Arabic  geographers,  and,  as  Yambery  has  shown,  to 
the  Uigurs  themselves, — nay,  even  impossible  in  the 
old  Turkish  language,  in  which  the  form  would  be 
Utkur.  The  name  Ugur,  0«ur,  or  Ogor  of  Byzantine 
authors  is  really  different ;  but  Grigorieff  has  recog- 
nized the  name  in  the  corrupt  Arabic  form  of  Tagaz- 
az,  which  must  be  read  Toguz-Ugur,'  the  "Nine 
gurs,"  to  distinguish  them  from  another  division  of 
the  same  tribe,  the  On-Ugur  or  "TenUgurs."  In 
the  time  of  Ibn  Kbordadbeh  and  Mas'udi  these  Turks 
had  gained  the  supremacy  amongst  their  brethren, 
and  had  their  residence  at  Kushan,  which  has  been 
identified  with  the  Kiao-chang  of  the  Chinese.  Ac- 
cording to  their  accounts,  the  Kiao-chang  form  the 
southern  division  of  the  Hui-khe  (Hoei-ke  of  Deguig- 
nes), and  were  settled  before  the  Christian  era  south 
and  east  of  the  Tian-shan  up  to  the  Pamir  plateau  and 
the  Kuen-Lun.  The  Arabic  authors  make  them  adhe- 
rents of  Manichssism  ;  but  as  the  original  Turkish 
Shamanism  has  developed  into  a  dualistic  system,  this 
statement  may  rest  on  a  partial  misapprehension.  It 
seems,  however,  certain  that  Buddhism  reached  these 
Turks  on  its  way  towards  China,  for  we  know  that 
this  religion  spread  in  the  2d  century  B.C.  throughout 
the  adjacent  kingdom  of  Bactria,  and  was  still  nour- 
ishing when  Hwen-T'sang  visited  (7th  century)  those 
regions  Thus  we  can  understand  why  the  old  Ural- 
Altaic  religion  bears  a  Sanskrit  name.  The  northern 
division  oi  the  Hui-khe,  which  remained  unknown  to 
the  Arabs,  wandered  from  the  Selenga  region  to  the 
sources  of.  the  Yenisei,  vanquished  the  Tu-kiu  (745), 
and  founded  an  empire  from  the  Selenga  to  Lake  Bal- 
kash,  till  they  were  overthrown  (841)  Dy  the  Ha-kaa 
(identified  with  the  Kirghiz).  These  northern  Uigurs 
are  called  by  the  Chinese  Kao-che,  Chi-le,  Di-li,  and 
Te-le.  The  history  of  the  southern  branch  is  unknown, 
for  the  chronological  data  of  Rashld  ed-Din  and  Abu- 
'1-Ghazi  are  contradictory  and  useless,  though  their 
statements  that  the  prince  bore  the  title  of  Idi-kut 
and  submitted  to  the  Mongols  have  full  historical 
weight.  That  the  Uigurs  rose  during  the  Mongolian 
epoch  to  a  certain  supremacy  by  higher  culture  is  at- 
tested bv  Rashid  ed-Din  and  Jowaini.  who  often  i 
tion  Uigurian  books. 

The  Petchenegs  (Gr.  Uar(tvwt(u,  Uar^tvwuTai ; 
yar  Baenyo  :h*L  Bmeni]  were  of  old,  as 
Constantino  Porphyrogenitus  tells  us,  set- 
tled about  the  lower  Ural  and  Volga,  but 
were  driven  thence  (894-899)  by  the  Ghuzz  (Ousoi). 
A  part  of  them  returned  afterwards  to  their  ancient 
abode,  but  the  great  majority  wandered  westward  and 
settled  on  both  sides  of  the  Dnieper,  driving  the  Hun- 
garians before  them  to  the  Carpathians.  Here  they 
annoyed  the  neighboring  peoples  by  their  raids,  and 
engaged  readily  in  the  Russian  expeditions  against  the 
Greek  empire,  till  the  policy  of  the  Byzantine  court 
incorporated  large  numbers  of  them  with  its  own 
armies,  sometimes  with  fatal  result,  as  was  experienced 
by  Romanus  Diogenes,  when  these  auxiliaries  passed  to 

5  The  UUe  Noyon.  if  the  present  writer's  conjecture  on  the  text 
of  Tabari,  11. 1195,  is  right,  proves  that  Kurbogha  was  a  Mongo- 
lian prince. 

•  Before  this  Rclnaud  had  conjectured  that  the  Tagazgai 
were  the  same  as  the  Uigurs,  but  Called  to  correct  the  Arabic 
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the  camp  of  his  antagonist  Alp  Arslan.  At  the  period 
of  the  tirsf  crusade  the  Christian  armies  met  with  them 
on  their  march  through  Servia  and  Bulgaria ;  but  the 
Petchenegs  are  not  mentioned  after  the  13th  century. 
The  learning  of  Orientalists  has  discovered  faint  traces 
of  the  language  onoe  Bpoken  by  them  in  the  Turkish 
dialect  of  the  Bosnians.1 

Com  a  us  or  Cumani  (Rum  1'olowtze,  Magyar  Palace 
and  A'un)  is  a  term  chiefly  used  by  Euro- 
peans for  the  Turkish  tribes  that  occupied 
Moldavia  and  the  adjacent  regions  of  south 
Russia.  The  origin  of  the  name  is  uncertain  ;  but  it 
seems  to  be  Turkish,  though  it  rarely  occurs  in  Ori- 
ental records.  The  most  probable  conjecture  regarding 
the  people  denoted  by  it  is  that  they  were  a  mixture 
of  Ghuzz  and  Petchenegs.  Oriental  authors  know 
much  more  of  their  neighbors  to  the  east,  the  Kip- 
chaks, a  very  common  name  of  Turkish  clans  down  to 
the  present  day.  Sometimes  both  names  arc  combined : 
Kuhruquis  speaks  of  the  Coman  Ki{>chaks.  Anna 
Comnena  informs  us  that  the  Comans  spoke  the  same 
dialect  as  the  Petchenegs,  a  dialect  well  known  to  Eu- 
ropean scholars  from  the  so-called  Codex  Cumanicus.' 
On  the  arrival  of  the  Mongols  in  these  regions,  the 
Kipchaks  suffered  great  hardships,  and  large  numbers 
of  them  were  sold  as  slaves  throughout  the  Mohamme- 
dan world.  From  them  sprang  the  Bahrite  Mameluke 
sultans  of  Egypt  (1250-1380).  The  Comans  sought 
refuge  amongst  the  Hungarians  and  became  Christians ; 
but  their  arrival,  causing  internal  dissensions  in  Hun- 
gary, greatly  favored  the  advance  of  the  Mongolian 
arms.  The  remnants  of  the  Comans,  Kipchaks.  and 
other  Turkish  tribes  continued  to  dwell  in  southern 
Russia  under  Mongolian  rule  (see  Mongols),  whilst 
others  became  merged  with  the  Hungarians. 

The  Qhuzz  dwelt  originally  in  the  far  East  amongst 
_„  ...  „„  the  Toguz-Ugur,  out  migrated  in  the  reign 
The  obu«.  of  thc  ^jj  ,  AI.Mahd(  (775_785)  ^  Trans- 

oxiana,  where  they  adhered  to  the  cause  of  the  famous 
Al-Mokanna'.  not  from  religious  predilection,  but  to 
satisfy  their  love  of  war  and  plunder.  In  the  same 
manner  they  afterwards  served  every  warlike  prince  in 
their  neighborhood,  and  entered  like  other  Turks  into 
the  service  of  the  caliphs.  The  main  body  of  the  life- 
guard  of  the  'Abbasids  consisted  of  Turks,  and  some 
individuals  rose  very  soon  to  high  commands.  En- 
trusted with  the  administration  of  distant  provinces, 
they  founded  independent  princely  houses,  such  as 
those  or  the  Tulunids  and  Ikhshids  in  Egypt  (vol.  vii. 
p.  658)  and  the  Ghaznavids  (see  Oha/.ni).  In  the 
meantime  fresh  bands  of  the  Ghuzz  poured  from  the 
east  and  the  north  into  Turkestan,  the  region  becom- 
ing overstocked  with  a  nomadic  population.  Some  of 
them  sought  and  found  an  outlet  to  the  west  by  occu- 
pying the  territory  of  the  Petchenegs  and  joining  the 
Turkish  population  of  southern  Russia  j  but  the  great 
majority,  seeing  the  ruined  state  of  the  empire  of  the 
caliphB,  crossed  the  Oxus  and  overran  the  northern 
and  eastern  provinces  of  Persia.  How  these  loose 
desultory  bands  were  guided  to  subsequent  victories, 
and  moulded  with  the  peoples  amongst  whom  they 
settled  iuto  regular  political  bodies,  has  been  already 
narrated  under  SEUUK8  (q.v.). 

Meanwhile  they  underwent  a  great  change  in  their 
Turkmans.  outward  appearance,  habits,  etc ,  as  Rashid 
ed-Dln  relates,  owing  to  the  influence  of  the 
air  and  the  water,  and,  we  may  add,  to  frequent  inter- 
marriage with  the  inhabitants  of  the  countries  invaded 
by  them.  After  some  generations  the  change  was 
great  enough  to  strike  their  Iranian  neighbors,  who 
called  them  Turkmans  (Turcomans),*  a  term  implying 

»  Com  p.  Blftu,  Bamuch-Turkuche  Spmchdenkmatrr  (Lelpslc. 
186?).  p,  315.  ^ 

'  Kdiled  by  tier*  K  mm  Buda-Pestb,  18SO-S3. 

»  The  term  "  Turkman  *'  occurs  In  Arabic  chronicle*  of  the  Rel- 
jaklan  period,  and  even  In  Mokaddasi,  p.  274.  K«»htd  cu-Hin 
therefore  eiagcerRtes  In  mating  that  it  only  came  Into  use  in  his 
Mfctime.    Bui  tannery's  statement  that  it  was  applied  of  old  to 


resemblance  to  Turks.  It  is  therefore  quite  natural 
that  the  modern  Osmanlis  Bhould  have  become  Cau- 
casians ;  for,  if  Rashid  ed-Din  in  the  13th  century 
noticed  the  difference  between  a  Turkman  and  a  genu- 
ine Turk,  the  six  centuries  which  have  elapsed  since 
amply  suffice  to  have  obliterated  all  original  Ural- 
Altaic  characteristics.  The  old  name  Ghuzz,  originally, 
as  it  seems,  the  Turkish  Oghuz  (an  eponymous  hero 
of  whom  Turkish  chronicles  tell  many  fables)  was 
wholly  superseded  by  the  new  name  Turkman  and  by 
j  other  political  names. 

During  the  Seljukian  period  there  arose  in  Traos- 
oxiana  the  empire  of  the  Khurizm  shahs, 
founded  by  Mohammed  b.  Anushtegin,  Kh^rUm 
upon  whom  the  government  of  Khanzm 
(Khiva),— which  down  to  995  had  belonged  to  prince* 
of  Iranian  descent — was  conferred  (1097)  by  the  Sehuk 

Srince  Barkivarok.  His  son  Atsiz  became  indepeo- 
ent  (1138),  but  his  empire  seemed  destined  to  early 
ruiu  by  the  arrival  of  the  Kara-Chitai,  who  defeated 
the  Seyuk  prince  Sinjar  ( 1 141 )  and  became  for  a  time 
supreme  masters  of  Turkestan.  Nevertheless  the 
Knarizniian  dynasty  held  its  place  as  a  tributary  sover- 
eignty, and  developed  great  power  under  the  priDce* 
Takash  and  Mohammed  his  son.  The  former  defeated 
and  killed  (1194)  the  last  Seljuk  prince  of  "Irak,  and 
the  latter  extended  his  dominion  from  the  Caspian  to 
thc  Indus  and  from  the  Jaxartes  to  the  coast  of  '( hnin. 
His  cunning  antagonist,  the  'Abbasid  caliph  A  n  N'asir. 
invoked  the  aid  of  Jenghiz  Khan,  who  scarcely  required 
this  invitation  to  attack  Mohammed.  The  sack  of 
Bokhara  was  followed  in  the  same  year  (1220)  by  that 
of  the  other  principal  cities  of  Transoxiana  and  by  the 
persecution  of  the  unhappy  prince,  who  died  in  a  for- 
gotten island  of  the  Caspian.  His  son  Jelal-ed-lHii 
was  driven  towards  India,  but  by  a  change  of  fortune 
ascended  once  more  the  throne  of  his  fathers,  till 
the  new  Mongol  khan,  Ogdai.  sent  fresh  armies  against 
him  and  forced  him  to  seek  refuge  in  the  Kurdish 
Mountains,  where  he  was  murdered  (1231).  The  fate 
of  the  Turks  of  Transoxiana  was  shared  bv  their 
brethren  in  Asia  and  Europe,  and  new  Mongol-Turkish 
empires  arose,  of  which  an  outline  has  been  given 
under  Mongols.  As  the  Mongol  rule  grew  weaker, 
there  arose  in  Persia  and  on  the  frontiers  of  Asia 
Minor  the  Turkman  dynasties  of  the  Ak  Koyun  hi. 
the  Kara  Koyun-lu,  the  Zu'l-kadria,  and  the  Rama- 
zan  Oglu,  whose  history  is  closely  connected  either 
with  that  of  the  rise  of  the  Ottoman  power  (see  belo» ' 
or  with  the  history  of  Persia  (see  voL  xviii.  p.  652 
*?•)• 

At  tho  present  day  the  Turkish  people  occupy  m  very  ex- 
tensive area,  the  centre  of  which  lies  in  Khiva, 
Bokhara,  and  KhoLand,  and  which  stretches  tribes 
from  the  lower  Lena  in  Siberia  to  thc  Danube 
and  from  thc  Crimea  to  Kerman  and  India.  Politically 
they  belong  to  Russia,  Turkey,  Persia,  China,  and  Afghanis- 
tan. In  religion  the  great  majority  are  Mohammedans:  a 
few  tribes  in  Russia  are  baptized  Christians  ;  and  MM 
others  adhere  to  ■th©  original  Shamanism,  which  has  also 
influenced  the  religious  conceptions  of  the  Christian  and 
Mohammedan  Turks.  The  principal  Turkish  peoples  are 
the  following:  (I.)  By  a  popular  distinction 
the  Turks  of  Siberia  and  Russia,  with  some 
colonies  in  Turkey,  are  styled  Tatars  (see  Tak- 

hough  the  Yakuts  of  northern  Siberia  are 


tabs),  though 

usually  included  in  this  term.  Tho  Yaknto.  who  are  per- 
haps a  mixture  of  Turkish  and  Tungus  tribe*,  deviatinr 
from  the  ordinary  course  of  Turkish  wanderings,  are  settled 
about  the  Lower  Lena,  and  number  probably  200,000 
(Rittig,  80,000;  Lausdell.  210,000 ).*  They  are  nominally 
Christiana.  (II.)  On  the  Kirghiz <  Kara- Kirghiz 
and  Kazaks)  and  Kara-Kalpaks  see  Kibohiz;  Kirghiz, 
hut  note  that  the  Kipchaks,  named  there  as  a 
separate  tribe,  really  form  a  subdivision  of  the  Kazak- 
Kirghiz,  and  are  perhaps  akin  to  the  Kitai-Kipchaka,  «bo 
are  reckoned  to  the  Uzbegs.    (III.)  Uzbeg  is  a  political,  not 


text  of  Rashid  ed-Dln  and  the  unanimous  testimony  of  history 
nln«t  the  popular  etymology  mentioned 
quite  unfounded. 
Neueres  uber  die 


His  objection*  agaln«t  the 
are.  however,  notq -" 
«  Cp.  K.  Petri.  "1 
B7.  vol.  xxxlil.  p.  102  tg. 
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il  denomination,  originating  from  Uzbeg 
Khan  of  the  Golden  Horde  ( 1312-1340).  It  was 
used  t«  distinguish  the  foUowere  of  Shaibani 
Khan  (16th  century)  from  his  antagonists,  and 
finally  the  name  of  the  ruling  Turks  in  the  khan- 
i  as  opposed  to  the  Sarts,  Tajiks,  and  such  Turks  as  en- 
tered those  regions  at  a  later  date  and  arc  known  to  be 
Kirghiz,  Kara-Kalpaks,  orTaraujis.  The  Uzbegs  are  there- 
fore a  mixed  race  of  different  Turkish  tribes.  According 
te  Kostenko,1  they  number201,972  in  the  Russian  provinces 


of  SyT-Daria,  Ferghana,  Zerafshan,  and  Amu-Daria,  and 
VimMry  conjectures  that  there  are  1,000.000  more  in  Bok- 
hara, 700,000  in  Khiva,  and  200,000  under  Afghan  suprem- 
acy, giving  a  total  number  of  about  2,000.000.  They  are 
agriculturists  or  iuhabit  the  cities  ;  a  few  are 
Eastern  semi-nomads.  (IV.)  The  eastern  Turks  on  the 
"Turk*.  southern  slopes  of  the  Tian-Shan  Mountains  at 
Kashgar,  Ust-turfan,  Ak-su.  Sairatu,  Kutcba. 
Yarkand,  Khotan,  etc.,  are  the  remnants  of  the  ancient 
Uigurs  ;  and  of  the  same  origin  are  the  Taranjis  (=  agri- 
culturists), settled  in  the  Hi  valley  and  elsewhere.  The 
number  of  the  latter  is  given  as  about  50,000;  that  of  the 
former  may  lie  estimated  from  the  statements  of  Forsyth* 
and  Kuropatkin*  at  about  1,000,000  for  the  whole  district, 
the  great  majority  being  Turks  and  the  rest  Mohammedan 
Chinese  (Sungans).  (V.)  The  Turcomans  (prop- 
Turkmans,  erly  Turkmans)  inhabit  the  steppe  east  of  the 
Caspian  and  south  of  the  Oxus  from  Astra  bad 
to  the  Paropamisus.  The  term  is  sometimes  takeu  to  in- 
clude their  brethren  in  Persia  and  Asia  Minor,  who  will  be 
treated  separately.  The  following  are  the  principal  tribes: 
(1)  The  Tchaudora  and  Iiurailis,  in  the  north  western  part 
of  the  Ust-Urt  to  the  Qui f  of  Karaboghaz ;  (2)  the  Yomuts, 
extending  from  Khiva  across  the  Ust-Urt  to  the  Caspian, 
and  along  the  seaboard  to  Persia ;  (3i  the  Ooklen,  on  Per- 
sian territory,  between  the  upper  Oorgen  and  Atrek ;  (4) 
the  Tekkes,  the  must  numerous  tribe  at  the  present  day, 
divided  into  the  Akhal  Tekkes  and  the  Merv  Tekkes,  so 
named  after  the  centres  where  their  greatest  numbers  are 
found  ;  (5)  the  Sakars,  on  the  left  bank  of  the  Oxus,  to  the 
east  of  Tcharjui,  considered  by  Vambery  as  a  division  of 
the  Tekkes;  (6)  the  Sariks,  at  Penjdeh  and  Yul-ntan  on 
the  northwestern  slopes  of  the  Paropamisus ;  (7)  the  Salors, 
one  of  the  oldest  Turkman  tribes,  who  suffered  greatly  from 
the  Tekkes,  till  they  finally  migrated  (1857)  to  Zurabad  in 
Persia,  and  left  their  former  districts  to  the  Tekkes  and 
Sariks;  (8)  the  Eraaris,  on  the  Ox  us  about  Khoja  Salih  ; 
and  (9)  the  Ali-elia,  about  Andkhui.  Their  total  number, 
tsiveof  some  Turkmans  who  do  not  belong  to  any  of 

"^is'estimated  by  at  abwtl!uW,«»,  andby 

Grodeknff  at  1,170,000.  The  Turkmans  are,  with  few  ex- 
ceptions, nomads,  and  were  formerly  the  terror  of  their 
neighbors,  who  feared  them  as  the  "man-stealing  Turks"  ; 
bat  since  Merv  has  been  annexed  to  Russia  1 1884}  they  have 
be*n  compelled  to  abandon  their  predatory  habits.4  (VI.) 
The  Turkish  nomads  scattered  throughout  Persia  are 
partly  the  descendants  of  the  Ghuzz  tribes  that  invaded 
the  country  at  the  Scljukian  period  ;  others  have  migrated 
thither  in  the  following  centuries.  They  are 
lily**-  known  by  the  name  of  Hat  or  Iliyat  (meaning 
tribes  or  peoples)  and  consist  of  several  tribes, 
baring  each  its  own  chieftain,  the  IlkhanI,  appointed  by 
the  sbab.  An  accurate  list  of  the  names  of  these  tribes  does 
not  exist;  but  the  mostpowerful  and  the  most  numerous 
are  the  following:  (1)  The  Rajars,  who  dwelt  in  Trans- 
caucasia down  to  the  time  of  Abbas  the  Great,  by  whom 
one  division  of  them  was  compelled  to  settle  at  the  south- 
east corner  of  the  Caspian  near  Astrabnd.  To  this 
division  belongs  the  present  dynasty  of  Persia.  (2)  The 
Afsbara  or  Aushars,  a  very  numerous  tribe,  in  the  province 
of  Adarbaijan  (Azerbijau).  A  division  is  also  settled  in  the 
mountainous  regions  of  the  Antitaurns;  its  members  are 
uominally  subjects  of  the  Ottoman  empire  but  really  inde- 
pendent. (3)  The  Shekakis  and  Shah-sewen.  The  latter 
is  not  a  tribal,  but  a  political  name,  meaning  those  who 
love  the  shah,  i.e.,  partisans  of  the  Safawi  dynasty  (1499- 
1736)  and  the  Sbi'ite  faith.  (4)  The  Kara  Koynn-la,  near 
the  town  of  Kboi,  the  remnants  of  the  once  powerful  tribe 
named  above.  Besides  these,  many  other  names  are  re- 
corded of  tribes  wandering  in  the  Traiiacaucasian  regions 
and  in  the  provinces  of  Adarbaijan  and  Mazenderan,  but 
many  of  them  are  very  uncertain.    All  these  Turks  are 


■  TitTkntaiukii  Krai,  St.  Petersburg.  1880,  p.  82ft. 
>  Rrpori  of  a  Mittum  to  Yarkand, 

»  Kashgaria,  translated  by  W.  E.  Gowsn.  Calcutta,  1*82. 
*  Cp.  N.  Petrusevltch,  The  Turcomans,  translated  by  R.  Mlchell ; 
ODonovan,  Tht  Merv  Oa*u,  London.  18K2;  and  the  journals  of 
!  regions,  Vambery,  Schuyler, " 


comprehended  under  the  general  denomination  of 
hi  ii, hi  i  Turks  ;  they  are  nomads  or  semi-nomads 
and  speak  a  peculiar  Turkish  dialect,  the  Turk  Turks  of 
Aseri  or  Adarhayani  Turkish.  Some  speci-  ""p^rsia* 
mens  of  it  have  been  published  by  Chodzko, 
Berge,  Melgunoff",  and  Barbier  de  Meynard.  In  the  south- 
ern provinces  of  Persia  arc  settled  the  (5)  Kashkais,  1(1) 
Abul-wcrdis.  (7)  Kara-Gdzlus,  (8)  Bahar-lu,  aud  (9>  Inau-lu. 

an  old  Turk isMribe" wh ich ^vaTiil  readmitted  ner'" 
before  the  Seljukian  period  and  has  given  rise 
Indian  dynasties.  Vambery  thinks  that  the  total 
of  Iranian  Turks  may  amount  to  about  two  millions,  or, 
if  we  add  the  Caucasian  Turka  under  Russian  supremacy, 
three  millions.*  (VII.)  The  Usmaulis.  under 
which  term  are  comprehended  all  the  Turkish  Osmanlt*. 
subjects  of  the  sultan  of  Turkey,  conaiatchiefly 
of  the  following  elements:  (1)  Turkmanian  tribes  aud 
Turks  of  every  description,  who  poured  into  Asia  Minor 
after  the  defeat  of  Romanua  Diogenes  (1071);  to  these  we 
may  also  reckon  the  Ottomans  proper,  though  they  did 
not  enter  the  country  till  after  the  downfall  of  the  Kha- 
rizmian  empire.  The  Mongolian  invasion  drove  the  ob- 
scure ancestors  of  this  the  most  illustrious  Turkish  dynasty 
to  Asia  Minor,  whence  they  gradually  spread  to  the  prov- 
ince of  Kbodawendikyar  (Bithynia).  (2)  Tatars  scattered 
amongst  the  rest  of  the  population,  but  forming  a  large 
colony  in  the  Dobrudja.  In  part  they  occupied  their  pres- 
ent settlements  before  the  conquest  of  Constantinople ; 
but  others  have  immigrated  into  Asia  .Minor  during  the 
last  two  centuries  from  the  Crimea  and  Caucasus,  since  the 
Russian  conquests  of  those  regions.  They  have  fared  very 
badly  under  Turkish  rule,  as  is  attested  by  Captain  Wilson. 
That  tribes  of  Turkish  origin  were  settled  in  Europe  long 
before  the  rise  of  the  Ottoman  power  is  known  from  the 
Byzantine  authors,  who  mention  a  colony  of  them  (about 
30.000?  as  early  as  the  10th  century  in  the  Vardar  valley  in 
Macedonia.'  (3)  The  so-called  Kizil-basbis  or"  Red  Heads,'' 
a  nickname  of  the  Shi'itic  Turkish  immigrants  from  Per- 
sia, who  are  found  chiefly  in  the  plains  from  Kara-hissar 
along  Tokat  and  Amasia  to  Angora.  During  the  wars  with 
Persia  the  Turkish  saltans  forced  them  to  settle  here. 
They  are  agriculturist*  and  highly  praised  by  several  trav- 
ellers for  their  honesty  and  laborious  habits.  (4)  Turk- 
menian  tribes — Yuruks  and  Gdtchebes  (words  meauing 
"nomads"  and  characteristic  of  their  most  distinctive 
quality),— who  occupy  the  mountains  in  summer  and  de- 
scend into  the  plains  in  winter,  though  some  are  settled  in 

the  Pl8in*a°1f  Ci^'"  tlcfr  TarsU!l  *nd  Ad»n».  th3£n*ftT,eing 

in  Europe  at  1,500,000  and  35,000  Tatars.  For  Asia  Minor 
statistics  are  wanting;  but  P.  de  Tchihatehef,  the  chief 
authority  for  matters  relating  to  this  peninsula,  thinks  that 
(j.000.000  is  a  fair  estimate  for  the  total  population,  includ- 
ing Greeks,  Armenians,  Kurds,  etc.,  but  excluding  the 
islands.  It  appears  therefore  necessary  to  reduce  the  already 
moderate  number  of  Osmanlis  given  by  Vambery  1 10,000,- 
000)  to  about  6,000,000. 

Language. 

The  Turkish,  or,  as  some  prefer  to  say,  tl 
language,  is  a  member  of  the  Ural-Altaic  fam- 
ily (see  Ural- Altaic),  and  comprehends  many 
dialects,  which  differ  considerably  in  their 
vocabulary  and  in  a  less  degTee  also  in  their 
grammar.  The  study  of  these  dialects  has  made  great  ad- 
vances during  the  19th  century.  Abel  Remusat  in  1820 
knew  only  of  four,  viz.,  the  Uigurian,  Jagatai,  Tatar,  and 
Osmanli.  Beresine  iu  1848  distinguished  nineteen, grouped 
round  three  types,  viz.  (1)  Jagatai  dialects  (Uigur,  Coman, 
Jagatai,  Uzl>egian,  Turkmani,  Kazani  literary  language); 

(2)  Tatar  dialects  (Kirghizian,  Bashkiri,  Nogai.  K  

Karatchai,  Kara-Kalpak!,  Meshteheryaki,  and  Siberian); 

(3)  Turki  dialects  (Derbendi,  Adarbaijani,  Krimmi,  Ana- 
doli.and  Rumili).  Bohtlingk  (1851)  added  the  Yakuti.aud 
Shaw  1 18771  the  Eastern  Turki.  Radloff  (1882i  subdivided 
the  one  Sibcriau  dialect  of  Beresine  into  more  than  a  dozen 
different  dialects.  On  phonetic  principles  the  last-named 
proposes  the  following  classification,  which  seems,  however, 
not  quite  satisfactory:  (1)  Oriental  dialects  (Altai,  Baraba, 
Lie  bed,  Tuba,  Abakan,  Kiiarik.  Soyon,  Karagass  dialects, 
and  Uigur);  (2j  Occidental  (Kirghiz!,  Irtish,  Bashkir,  and 
Volga  dialects,  with  numerous  subdivisions);  (5)  Central- 

•  Cp.  the  Tabam  INAtirl.  by  Major  Raverty,  p.  »3  tq.,  where 
the  name  It  Incorrectly  written  Khalj. 

•  Cp.  Lady  Shell.  Olimpt,  qf  Life  and  Manner,  in  Ptrria  (Lon- 
don, 1HM),  and  various  articles  by  Von  Seidllu  In  the  RumUche 
Unite,  etc. 

'  Cp.  UJean.  "  EthnoRraphte  der  Europalschen  TQrkel,"  In 
Ptterm.  Eryinz.HcJl  4  (U»l).  p.  33. 
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Asiatic  (Taranji,  Jagatai,  etc.) ;  and  (4)  southern  (Turkman i, 
Adarbaijini,  Caucasian,  Anadoli,  K  rim  mi.  and  Osmanli). 
It  wonld  be  premature  to  criticise  this  system  till  the 
author  publishes  the  second  part  of  his  grammar,  which 
will  treat  of  the  real  etymological  phenomena  of  the  north 
Turkish  dialects.  On  the  phonetics!  characteristics  of  each 
of  these  dialects  ample  information  is  given  in  bis 
Phonetik  der  nordliehen  Turk.  Spracken. 

These  great  dialectical  varieties  are  easily  accounted  for 
by  the  want  of  a  common  Turkish  literary  language  under, 
stood  everywhere.  The  most  developed  and  rcflued  Turkish 
tongue,  that  of  the  Osmanlis,  which  is  very  rich  in  literary 
monuments,  has  admitted  too  many  Arabic  and  Persian 
words,  grammatical  forms,  and  even  whole  sentences,  and 
hsfc  been  too  much  spoiled  by  the  precepts  of  Persian 
rhetoric,  to  produce  a  popular  literature.  With  the  exoep- 
tlon  of  some  tales  and  novels,  this  literature  has  remained 
an  exotic  production,  unintelligible  even  to  the  people  who 
are  supposed  to  speak  the  same  language  (see  Turkey,  p. 
698  above).  The  Jagatai  and  Usbcgian  dialects  would  have 
answered  the  purpose  better,  and  present  the  best  type  of  a 
(hypothetical)  general  Turkish  language,  of  which  the 
most  prominent  features  may  be  here  given. 

The  Arabic  alphabet  is  in  general  use,  though  some  tribes 
. .  .  .  .      in  Russia  make  use  of  Russian  and  others  in 

p  *  Asia  Minor  of  Armenian  and  Greek  characters. 

Bat  the  oldest  Turkish  alphabet,  the  Uigurian,  is  a  direct 
transformation  of  the  Syriac,  and  has  fourteen  characters. 
When  and  by  whom  it  was  invented  is  uncertain :  the 
Arabic  author  of  the  Fihrist  does  not  mention  it,  and  the 
Uigurian  M88.  which  we  possess  date  for  the  most  part 
from  the  15th  century.  It  is  commonly  supposed  to  be  the 
work  of  Nestorian  missionaries,  who  may  have  preached 
the  Gospel  amongst  the  Turks  as  early  as  the  6th  or  7th 
century.1  In  the  age  of  Binjibu  the  Turks  seem  to  have 
used  the  Sogdiau  characters  in  their  political  intercourse 
with  Byzantium  ;  but  as  a  rule  tbey  remained  illiterate  till 
their  conversion  to  Islam.  As  the  Semitic  languages  are 
characterized  by  the  three- radical  system  and  the  constancy 
of  the  consonants,  ail  Ural-Altaic  languages  are  dominated 

S.  the  law  of  vowel  harmony  and  agglutination.  We  have 
erefore  in  Turkish  a  double  range  of  vowels,  commonly 
eight  in  number,  of  which  a,  i,  o,  n  denote  the  hard  or 
guttural  and  i,  i,  3, 1  the  soft  or  palatal  vowels,  the  vowels 
in  every  separate  word  being  of  the  same  range.  The  i 
only  is  in  most  dialects  indifferent.  The  law  of  agglutina- 
tion  is  derived  from  the  same  principle,  but  has  regard,  not 
only  to  the  vowels,  but  also  to  the  consonant*  and  the 
syllables ;  it  is  an  abuse  of  the  term  if  it  is  taken  to  mean 
that  in  Turkish  no  real  etymology  exists,  but  only  an  ag- 
glutination of  themes  and  roots. 
As  regards  the  etymology  we  observe  the  absence  of 
.  gender,  of  a  separate  form  for  the  dual,  and  of 
'  °»T-  the  nominative  in  the  nouns.  There  are  com- 
monly five  oblique  cast* — genitive,  dative,  accusative,  com- 
morative,  and  ablative — though  Rohtlingk  has  shown  that 
in  the  Yakut  dialect,  which  distinguishes  ten  mom,  the 
genitive  is  wanting.  The  adjective,  unless  used  as  sub- 
stantive, is  on  in  fleeted  both  as  attribute  and  as  predi- 
cate; the  comparative  is  formed  by  the  suffix  -rak{-rek), 
and  takes  the  compared  noun  in  the  ablative ;  the  superla- 
tive has  no  specific  form,  though  a  peculiar  intensive  is 
formed  by  prefixing  to  the  adjective  (though  in  writing 
always  as  two  words)  a  syllable  beginning  with  the  same 
consonant,  and  ending  in  a  labial  p  or  m;  for  instance,  kap 
fcoro,  "  intensely  black  " ;  kip  kinl,  "  intensely  red."  The 
decimal  system  has  prevailed  over  an  original  septimal 
system.  The  article  does  not  exist  The  relative  pronoun 
has  been  borrowed  from  the  Persian  in  many  dialects  j  it  is 
absent  in  the  original  Turkish.  The  theme  of  the  verb  is 
seen  in  the  imperative,  from  which  are  derived  various 
participles  and  gerunds,  used  cither  separately  or  combined 
with  pronominal  suffixes.  These  combinations  supply  the 
forms  of  the  simple  tenses  and  moods,  though  different 
dialects  use  different  forms  of  participle  and  gerund  for 
tills  purpose.  Compound  tenses  and  moods  are  expressed 
by  means  of  auxiliary  verbs.  The  theme  of  the  imperative 
may,  by  the  addition  of  a  simple  consonant,  vowel,  or 
syllable,  be  modified  into  a  negative,  passive,  reflective, 
reciprocal,  impossible,  causative,  or  doubly  causative  form, 
which  are  conjugated  in  the  same  manner  as  the  original 
form.  The  causative  forms  again  admit  of  a  passive 
negative,  etc.,  so  that  in  fact  the  number  of  possible  verbal 
forms  derived  from  a  single  theme  has  been  calculated 
by  Shaw  at  29,000.  There  are  no  prepositions,  only  post- 
positions. 

In  syntax  the  order  of  the  words  and  clauses  of  a  period 


is  almost  the  inverse  of  what  seems  natural  to  us,  the  subject 
and  its  predicate  being  placed  at  the  end,  while  Srntsx 
all  hypothetical,  causal,  prohibitive— in  short 
all  subordinate— clauses  come  first.  In  the  simple  style  of 
illiterate  peasants,  and  in  popular  romances  and  tales,  this 
method  presents  no  inconvenience  as  regards  easy  under- 
standing, but  in  the  artificial,  often  excessively  long  periods 
of  an  Osmanli  stylist,  it  presents  serious  difficulties  Is  s 
European  reader. 

Bibliography. — (a)  General  works  on  the  history  and  ethnog 
rapby  of  the  Turks:  Deguignes.  Uutoirt  de*  Bunt;  Vanberj 
Dai  tiirkmtalk  (Leipsic,  1886).  XJreprung  der  Maffvam  (Ldnafc. 
1882),  and  several  other  publications :  Radios.  Ami  stbvv 
(Leipsic,  1884) ;  W.  (irigorfeff.  ZrmUvjedjeine  K.  Rtttrra  Wo4u 
seAni  Hi  KU-tiiki  TitrkeMan :  Neumann,  Dte  \~alker  de*  mdhtkr* 
Rutland  (Leipsic,  1847).  We  may  add  the  historians  of  the  Vine 
gols— D'Ohsson,  lloworth,  and  others— the  numerous  Journals 
of  travellers  amongst  Turkish  peoples,  and  saveral  article*  la 
the  Ruuiuhe  Revue.  Journal  of  the  Royal  Anniu  Soe.,  etc  A  (oil 
bibliography  of  works  relating  to  Central  Asia  may  be  found  ts 
V.  J.  Hejoff,  ReeaeU  du  Tarter  tan  (St.  Petersburg.  1878-84.'.  and  a 
useful  excerpt  at  the  end  of  voL  11.  of  Lansdella  Rumum  Chura 
Alia.  Other  works  have  already  been  cited  in  the  course  of  thb 
article. 

(6)  For  the  study  of  Turkish  dialects  the  subjoined  books  or 
be  used.  (1)  Omanli :  the  grammars  and  dictionaries  of  K#d 
house,  Mallouf.  Zenker,  Barbler  de  If  eynard,  etc.  (2)  iigv . 
the  works  of  Klapruth  ;  Abel  Kemuaat,  Rreherchn  ntrla  Umgna 
Tartarei  (Paris.  1820) ;  and  Vambery,  t'tmritehe  Spr&hmo%-it*esti 
Mssl  da*  Kudalku  BHOt  (Innsbruck,  1870).  (3)  Jagatai :  the  die- 
tlonary  of  Pavet  de  Courtellle.and  Vambery,  Jagaiatithe  Spn.*- 


Mudien  (Leipsic,  1867).  (4)  Eadern  7VrH.-  Shaw's  grammar  and 
vocabulary  {Jour.  Ray.  As.  Sue.  of  Bengal,  1877).  (5)  Tatar  diaiau 
the  grammars  of  Kaslmbeir-Zenker  (Leipsic,  1848),  Iltniaiti 


(Kazan,  1869), and  Radloff  (Leipsic,  1882) :  tWMH  of  RsksJI 
(Kazan,  1888);  the  chrestomsthles  of  Bereslne  (Kazan,  lSSTt 
Terentieff,  and  specially  Radloff.  Prnben  der  VuUitamttr  *> 
turkitehen  Stamme  Sud-SMrien*  OL  Petersburg,  18T.').  And  («. 
rUAw«J .  BohUlngk.  Die  Spraeke  der  Jatuien  (St.  Petersburg .  ISO). 

(St.  T.  H.) 

TURMERIC,  the  tuberous  root  of  Curcuma  longn, 
L.,  an  herbaceous  perennial  plant  belonging  to  the 
natural  order  Zingxt>eracea>.  It  is  a  native  of  southern 
Asia,  being  cultivated  on  a  large  scale  both  on  the 
mainland  and  in  the  islands  of  the  Indian  Ocean. 
Turmeric  has  been  used  from  a  remote  period  both  is  a 
condiment  and  as  a  dye  stuff,  and  to  a  more  limited 
extent  as  a  medicine.  In  Europe  it  is  employed  chiefly 
as  a  dye,  also  as  an  ingredient  in  curry  powder  and  as 
a  chemical  test  for  alkalies.  The  root  is  prepared  by 
cleaning  it  and  drying  it  in  an  oven.  There  are  several 
varieties  (Madras,  Bengal,  Gopalpur,  Java,  China,  and 
Cochin  turmeric),  differing  chiefly  in  size  and  color  and 
to  a  slight  degree  in  flavor.  Some  of  these  consist  ex- 
clusively of  the  ovate  central  tubers,  technically  known 
as  "bulbs."  and  others  of  the  somewhat  cylindrical 
lateral  tubers,  which  are  distinguished  in  trade  as 
"fingers."  Both  are  hard  and  touch,  but  break  with 
a  short  resinous  or  waxy  fracture,  which 
toa<" 


1  For  details  about  the  spread  of  Christianity 
Turks  see  Yule,  Cathay  and  the  Way  thither,  i.  90-100. 


the 


Turmeric  has  a  < 
The  aroma  it  owes  to  a  < 
principally  of  an  alcohol  called  turmerol  (formula  GWBssO  . 
which  differs  from  carvol  in  being  unable  to  combine 
with  hydrogen  sulphide ;  the  other  constituents  of  the  oil 
have  not  been  determined.  The  color  is  due  to  esnrresua, 
C,4H„Oa,  of  which  the  drug  contains  about  03  per  cent.  It 
possesses  the  properties  of  an  acid,  forming  red -brown  saris 
with  alkalies  and  being  precipitated  from  alkaline  solutions 
by  acids.  When  pure  it  forms  yellow  crystals  having  a 
vanilla  odor  and  exhibiting  a  fine  blue  color  in  reflected 
light.  It  is  soluble  in  alcohol,  in  chloroform,  and  in  alka- 
line solutions,  but  only  sparingly  in  water.  Paper  tinged 
with  a  tincture  of  turmeric  exhibits  on  the  addition  of  aa 
alkali  a  reddish  brown  tint,  which  becomes  violet  on  drying. 
This  peculiarity  was  pointed  out  by  Vogel  in  1815,  and  since 
that  date  turmeric  has  been  utilized  as  a  chemical  test  for 
detecting  alkalinity.  In  India  the  drug  is  considered  te 
possess  cordial  and  stomachic  properties :  a  decoction  made 
with  milk  and  sweetened  is  used  as  a  remedy  for  colds 
Externally  it  is  employed  in  skin  diseases  and  in  the  forts 
of  a  cooling  lotion  for  relieving  the  pain  of  conjunctivitis . 
the  fumes  of  the  burning  tubers  directed  into  the  nostrils 
relieve  congestion  in  cases  of  coryaa.  The  cultivation  of 
turmeric  is  carried  on  most  successfully  in  light  rich  soil  in 
well-watered  districts.  The  plant  is  easily  propagated  by 
offsets.  An  acre  yields  about  2000  tb.  Turmeric  is  said  to 
grow  in  large  quantities  on  the  slopes  of  hills  bordering  the 
plains  of  the  Beni  in  Bolivia  and  also  in  Panama.  Several 
of  Curcuma  and  of  allied 
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In  Sierra  Leone  a  kind  of  turmeric  ia  ob- 
tained from  a  species  of  Onnna. 

TURNER,  Charles  (1773-1857),  an  English  en- 
graver, was  born  at  Woodstock  in  1773.  He  entered 
the  schools  of  the  Royal  Academy  in  1795  ;  and,  en- 
graving in  stipple  in  the  manner  of  Bartolozzi,  he  was 
employed  by  Alderman  Boydell.  His  finest  plates, 
however,  are  in  mezzotint,  a  method  in  which  he  en- 
graved J.  M.  W.  Turner  s  Wreck  and  twenty-four 
subjects  of  his  Liber  Stiuiiorum,  Reynolds's  Marl- 
borough Family,  and  many  of  Raeburn's  best  portraits, 
including  those  of  Sir  Walter  Scott,  Lord  Newton,  Dr. 
Hamilton,  Profs.  Dugald  Stewart  and  John  Robison, 
and  Dr.  Adam.  He  also  worked  after  Lawrence,  Shee, 
and  Owen.  He  was  an  admirable  engraver,  large, 
broad,  and  masterly  in  touch  ;  and  he  reproduced  with 
great  fidelity  the  characteristics  of  the  various  painters 
whose  works  he  translated  into  black  and  white.  In 
1828  he  was  elected  an  associate  engraver  of  the  Royal 
Academy.    He  died  in  London  on  1st  August,  1857. 

TURNER,  Joseph  Mallord  William  (1775- 
1851),  one  of  the  greatest  painters  of  the  English 
school,  was  born  in  London  on  23d  April,  1775.  His 
father,  William  Turner,  a  native  of  Devonshire,  kept 
a  barber's  shop  at  26  Maidcii  Lane,  in  the  parish  of 
St.  Paul's,  Covent  Garden ;  he  was  "a  cheerful,  talk- 
ative little  man,  with  small  blue  eyes,  a  parrot  nose, 

E rejecting  chin,  and  a  fresh  complexion  indicative  of 
ealth."  Of  the  painter's  mother,  Mary  Marshall  or 
Turner,  little  is  known ;  she  is  said  to  have  been  a 
person  of  ungovernable  temper  and  towards  the  end 
of  her  life  became  insane.  Apparently  the  home  in 
which  Turner  spent  his  childhood  was  not  a  happy 
one,  and  this  may  account  for  much  that  was  unsocia- 
ble and  eccentric  in  his  character.  The  earliest  known 
drawing  by  Turner,  a  view  of  Margate  Church,  dates 
from  his  ninth  year.  It  was  also  about  this  time  that 
he  was  sent  to  his  first  school  at  New  Brentford.  Of 
education,  as  the  term  is  generally  understood,  he  re- 
ceived but  little.  His  father  taught  him  to  read,  and 
this  and  a  few  months  at  New  Brentford  and  after- 
wards at  Margate  were  all  the  schooling  he  ever  had ; 
he  never  mastered  his  native  tongue,  nor  was  he  able 
in  after  life  to  learn  any  foreign  language.  Notwith- 
standing this  lack  of  scholarship,  one  of  his  strongest 
characteristics  was  a  taste  for  associating  his  works 
with  personages  and  places  of  legendary  and  historical 
interest,  and  certain  stories  of  antiquity  seem  to  have 
taken  root  in  his  mind  very  strongly.  By  the  time 
Turner  had  completed  his  thirteenth  year  his  school 
days  were  over  and  his  choice  of  an  artist's  career 
settled.  In  1788-89  he  was  receiving  lessons  from 
Palice,  "  a  floral  drawing  master,  "  from  T.  Malton,  a 
perspective  draughtsman,  and  from  Hardwick,  an  ar- 
chitect. He  also  attended  Paul  Sandby's  drawing  school 
in  St  Martin's  Lane.  Part  of  his  time  was  employed 
in  making  drawings  at  home,  which  he  exhibited  for 
sale  in  his  father's  shop  window,  two  or  three  shillings 
[50  to  75  cts.]  being  the  usual  price.  He  colored 
prints  for  engravers,  washed  in  backgrounds  for  archi- 
tects, went  out  sketching  with  Girtin.  and  made  draw- 
ings in  the  evenings  for  l)r.  Munro  "  for  half  a  crown 

{60  eta.]  and  his  supper.  "  When  pitied  in  after  life 
or  the  miscellaneous  character  of  his  early  work,  his 
reply  was  "  Well !  and  what  could  be  better  practice?  " 
In  1789  Turner  became  a  student  of  the  Royal  Academy. 
He  also  worked  for  a  short  time  in  the  house  of  Sir 
Joshua  Reynolds,  with  the  idea,  apparently,  of  becom- 
ing a  portrait  painter ;  but,  the  death  of  Reynolds 
occurring  shortly  afterwards,  this  intention  was  aban- 
doned. In  1790'  Turner's  name  appears  for  the  first 
time  in  the  catalogue  of  the  Royal  Academy,  the  title 
of  his  solitary  contribution  being  "View  of  the  Arch- 
bishop's Palace,  Lambeth.  "    About  1792  he  received 

•  f Hamerton  says  the  first  exhibition  ni  "  Dover  Cattle  "  in 
1787,  but  his  authority  apparently  is  Bouncs  Catalogue,  in  whlrh 
the  first  two  entries  ascribe  to  our  Turner  the  works  of  another 
of  the  tame  name.— Am.  Ed.] 
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a  commission  from  Walker,  the  engraver,  to  make 
drawings  for  his  Copper-Plate  Magazine^  and  this 
topographical  work  took  him  to  many  interesting 
places.  The  natural  vigor  of  his  constitution  enabled 
him  to  cover  much  of  the  ground  on  foot  He  could 
walk  from  20  to  25  miles  a  day  with  ease,  his  baggage 
at  the  end  of  a  stick,  making  notes  and  memoranda 
as  he  went.  He  rose  early,  worked  hard  all  day, 
wasted  no  time  over  his  simplo  meals,  and  his  hornet? 
way  of  living  made  him  easily  contented  with  such 
rude  accommodation  as  he  chanced  to  find  on  the  road. 
A  year  or  two  after  he  accepted  a  similar  commission 
to  make  drawings  for  the  Pocket  Magazine,  and  before 
his  twentieth  year  he  had  travelled  over  many  parts 
of  England  and  Wales.  None  of  these  magazine 
drawings  are  remarkable  for  originality  of  treatment 
or  for  artistic  feeling. 

Up  to  this  time  Turner  had  worked  in  the  back  room 
above  his  father's  shop.  His  love  of  sccretivencss  and 
solitude  had  already  begun  to  show  itself.  An  archi- 
tect who  often  employed  him  to  put  in  backgrounds  to 
his  drawings  says,  "  he  would  never  suffer  me  to  see 
him  draw,  but  concealed  all  that  he  did  in  his  bed- 
room." On  another  occasion,  a  visitor  entering  un- 
announced, Turner  instantly  covered  up  his  drawings, 
and,  in  reply  to  the  intimation,  "I've  come  to  see 

the  drawings  for  ,"  the  answer  was,  "You 

shan't  see  'cm,  and  mind  that  next  time  you  come 
through  the  shop,  and  not  up  the  back  way.  ''  Prob- 
ably the  increase  in  the  number  of  his  engagements 
induced  Turner  about  this  time  to  set  up  a  studio  for 
himself  in  Hand  Court,  not  far  from  his  father's  shop, 
and  there  he  continued  to  work  till  he  was  elected  an 
associate  of  the  Royal  Academy  (1799). 

Until  1792  Turner's  practice  had  been  almost  exclu- 
sively confined  to  water  colors,  and  his  early  works 
show  how  much  he  was  indebted  to  some  of  his  con- 
temporaries.   There  are  few  of  any  note  whose  style 
he  did  not  copy  or  adopt.    His  first  exhibited  oil  pic- 
ture appeared  in  the  Academy  in  1793.    In  1794-95 
Canterbury  Cathedral,  Malvern  Abbey,  Tintern  Abbey, 
Lincoln  and  Peterborough  Cathedrals,  Shrewsbury, 
and  King's  College  Chapel,  Cambridge,  were  among 
the  subjects  exhibited,  and  during  the  next  four  years 
he  contributed  no  less  than  thirty-nine  works  to  the 
Academy.    In  the  catalogue  of  1798  he  first  began  to 
add  poetic  quotations  to  the  titles  of  his  pictures ;  one 
of  the  very  first  of  these — a  passage  from  Milton's 
Paradise  Lost — is  in  some  respects  curiously  prophetic 
of  one  of  the  future  characteristics  of  his  art. 
"  Te  misto  and  exhalations  that  now  rise 
From  hill  or  steaming  lake,  dusky  or  gray 
Till  the  sun  paint*  your  fleecy  skirts  with  gold. 
In  honor  of  the  world's  great  author  rise." 

This  and  several  other  quotations  in  the  following 
years  show  that  Turner's  mind  was  now  occupied  with 
something  more  than  the  merely  topographical  element 
of  landscape,  Milton's  Paradue  Lost  and  Thomson's 
Seasons  being  laid  under  frequent  contribution  for 
descriptions  of  sunrise,  sunset,  twilight,  or  thunder- 
storm. Turner's  first  visit  to  Yorkshire  took  place  in 
1797.  It  seems  to  have  braced  his  powers  and  possibly 
helped  to  change  the  student  into  the  painter.  Until 
then  his  work  had  shown  very  little  of  the  artist  in  the 
higher  sense  of  the  term  :  he  was  little  more  than  a 
painstaking  and  tolerably  accurate  topographer,  but 
even  under  these  conditions  he  had  begun  to  attract 
the  notice  of  his  brother  artists  and  of  the  critics. 
England  was,  at  the  time,  at  a  low  point  both  in  lit- 
erature and  art.  Among  the  artists  De  Loutherbourg 
and  Morland  were  almost  the  only  men  of  note  left. 
Hogarth,  Wilson,  Gainsborough,  and  Reynolds  had 
passed  away.  Beochey,  Bourgeois,  Garvey,  Faring- 
ton — names  well-nigh  forgotten  now — were  the  Acade- 
micians who  painted  landscape.  The  onlv  formidable 
rivals  Turner  had  to  contend  with  were  De  Louther- 
bourg and  Girtin,  and  after  the  death  of  the  latter  in 
1802  he  was  left  undisputed  master  of  the  field. 
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It  is  not  therefore  surprising  that  the  exhibition  of 
his  works  in  1798  was  followed  by  his  election  to  the 
aasociateship  of  the  Royal  Academy.  That  he  should 
have  attained  to  this  position  before  completing  his 
twenty-fourth  year  says  much  for  the  wisdom  and  dis- 
cernment of  that  body,  which  further  showed  its 
recognition  of  his  talent  by  electing  him  an  Acade- 
mician four  years  later.  Turner  owed  much  to  the 
Academy.  Mr.  Ruskin  says,  "It  taught  him  nothing. ' ' 
Possibly  it  had  little  to  teach  that  he  had  not  already 
been  able  to  learn  for  himself ;  at  all  events  it  was  quick 
to  see  his  genius  and  to  confer  its  honors,  and  Turner, 
naturally  generous  and  grateful,  never  forgot  this.  He 
enjoyed  the  dignity  of  Academician  for  nearly  half  a 
century, and  during  nearly  the  whole  of  that  period  he 
took  an  active  share  in  the  direction  of  the  Academy's 
affairs.  His  speeches  are  described  as ' '  confused,  tedi- 
ous, obscure,  and  extremely  difficult  to  follow ;"  but  at 
council  meetings  he  was  ever  anxious  to  allay  anger  and 
bitter  controversy.  His  opinions  on  art  were  always 
listened  to  with  respect;  but  on  matters  of  business  it 
was  often  difficult  to  know  what  he  meant.  His  friend  I 
Chan  trey  used  to  say,  "  He  has  great  thoughts,  if 
only  he  could  express  them."  When  appointed  pro-| 
feasor  of  perspective  to  the  Royal  Academy  in  1808, 
this  painful  lack  of  expression  stood  greatly  in  the 
way  of  his  usefulness  :  he  was  often  at  a  loss  for  words 
to  express  his  ideas,  and  when  he  had  recourse  to  his 
notes  ne  found  difficulty  in  reading  them.  Mr.  Ruskin 
says,  "  The  zealous  care  with  which  Turner  endeavored 
to  do  his  duty  is  proved  by  a  scries  of  large  drawings, 
exquisitely  tinted,  and  often  completely  colored,  all  by 
his  own  hand,  of  the  most  difficult  perspective  sub- 
jects, illustrating  not  only  directions  of  line,  but  effects 
of  light,  with  a  care  and  completion  which  would  put 
the  work  of  any  ordinary  teacher  to  utter  shame." 
In  teaching  he  would  neither  waste  time  nor  snare  it 
"  If  a  student  would  take  a  hint,  Turner  was  delighted 
and  would  go  on  with  him  giving  hint  after  hint ;  if 
he  could  not  follow,  he  left  him.  Explanations  are 
wasted  time ;  a  man  who  can  see  understands  a  touch ; 
a  man  who  cannot  misunderstands  an  oration."  With 
his  election  to  the  associateship  of  the  Academy  in 
1799,  Turner's  early  struggles  may  be  considered  to 
have  ended.  He  had  emancipated  himself  from  hack 
work,  had  given  up  making  topographical  drawings 
of  castles  and  abbeys  for  the  engravers — drawings  in 
which  mere  local  fidelity  was  the  principal  object — 
and  had  taken  to  composing  as  he  drew.  Local  facts 
had  become  of  secondary  importance  compared  with 
effect*  of  light  and  color.  He  had  reached  manhood,  and 
with  it  he  abandoned  topographical  fidelity  and  began 
to  paint  his  dreams,  the  visionary  faculty — the  true 
foundation  of  his  art — asserting  itself,  nature  being 
used  to  supply  suggestions  and  materials. 

His  pictures  of  1797-99  had  shown  that  he  was  a 
painter  of  no  ordinary  power,  one  having  much  of  the 
poet  in  him,  and  able  to  give  expression  to  the  mvstery, 
beauty,  and  inexhaustible  fulness  of  nature.  Hfs  work 
at  this  period  is  described  by  Mr.  Ruskin  as  "  stern  in 
manner,  reserved,  quiet,  grave  in  color,  forceful  in 
hand." 

Turner's  visit  to  Yorkshire  in  1797  was  followed  a 
year  or  two  later  by  a  second,  and  it  was  on  this  occa- 
sion that  he  made  the  acquaintance,  which  afterwards 
ripened  into  a  long  and  staunch  friendship,  of  Fawkes 
of  Farnley  Hall.  From  1803  till  1820  Turner  was  a 
frequent  visitor  at  Famley.  The  large  number  of  his 
drawings  still  preserved  there— English,  Swiss,  Ger- 
man, and  Italian,  the  studies  of  rooms,  outhouses, 
porches,  gateways,  of  birds  shot  while  he  was  there, 
and  of  old  places  in  the  neighborhood — prove  the 
frequency  of  his  visit*  and  his  affection  for  the  place 
and  for  it*  hospitable  master.  A  caricature,  made  by 
Fawkes,  and  "thought  by  old  friends  to  be  very  like," 
shows  Turner  as  "a  little  Jewish-nosed  man,  in  an 
ill-cut  brown  tail-coat,  striped  waistcoat,  and  enormous 
frilled  shirt,  with  feet  and  hands  notably  small,  sketch- 


ing on  a  small  piece  of  paper,  held-  down  almost  l«Tel 
with  his  waist.  '  It  is  evident  from  all  the  account* 
given  that  Turner's  personal  appearence  was  not  of  a 
kind  to  command  much  attention  or  respect  This 

and  led 


may  have  pained  his  sensitive  nature,  and  led  him  to 
seek  refuge  in  the  solitude  of  his  painting  room.  Had 
he  been  inclined  he  had  abundant  opportunity  for 
social  and  friendly  intercourse  with  bis  fellow-men, 
but  be  gradually  came  to  live  more  and  more  in  a  state 
of  mental  isolation,  keeping  himself  to  himself,  entirely 
absorbed  in  his  art  "This  man  must  be  loved  for 
his  works,  for  his  person  is  not  striking  nor  his  con- 
versation brilliant,  is  the  testimony  of  Dayea,  the 
water-color  painter  (and  Girtin's  master),  in  1804. 
Turner  could  never  make  up  his  mind  to  visit  Famley 
again  after  his  old  friend's  death,  and  his  voice  would 
falter  when  he  spoke  of  the  shores  of  the  Wharfe. 

Turner  visited  Scotland  in  1800,  and  in  1801  or  1802 
he  made  his  first  tour  on  the  Continent  In  the  fol- 
lowing year,  of  the  seven  pictures  he  exhibited  six 
were  of  foreign  subjects,  among  them  Bonneville,  the 
Festival  upon  the  Opening  of  the  Vintage  of  Macon, 
and  the  well-known  Calais  Pier  in  the  National  Gallery 
The  last-named  picture,  although  heavily  painted  and 
somewhat  opaque  in  color,  is  magnificently  composed 
and  full  of  energy.  A  better  idea  of  it*  masterly  com- 
position can  be  formed  from  Mr.  Seymour  Haden  » 
vigorous  etching  than  from  the  picture  itself,  which  is 
now  greatly  darkened  by  time. 

In  1802,  the  year  in  which  Turner  became  a  Royal 
Academician,  he  took  his  old  father,  who  still  earned 
on  the  barber  business  in  Maiden  Lane,  to  live  with 
him.  The  powder  tax,  imposed  in  17<*V  drove  out 
wigs  and  spoiled  the  old  man's  trade.  It  is  pre- 
cisely," says  Mr.  Hamerton,  "when  the  oai  titer  wins 
the  full  honors  of  the  Academy— honors  which  gave  a 
recognized  and  envied  position  in  London  society— 
that  he  takes  his  father  home ;  a  meaner  nature  would 
have  tried  to  keep  the  old  man  at  a  safe  distance." 
Turner's  relations  with  his  father  were  of  the  most 
dutiful  and  filial  kind  to  the  last1 

In  1804  Turner  made  a  second  tour  on  the  Continent 
and  in  the  following  year  painted  the  Shipwreck  and 
Fishing  Boat*  in  a  Squall  (in  the  Ellesmere  collection}, 
seemingly  in  direct  rivalry  of  Vandervelde,  in  1806  the 
Goddess  of  Discord  in  the  Garden  of  the  Hesperidee 
(in  rivalry  of  Poussin),  and  in  1807  the  Sun  rising 
through  Vapor  (in  rivalry  of  Claude).*  The  last  two 
are  notable  works,  especially  the  Sun.  In  after  yean 
it  was  one  of  the  works  he  left  to  the  nation,  on  the 
special  condition  of  its  being  hung  beside  the  Claudes 
in  the  National  Gallery.  In  this  same  year  (1807) 
Turner  commenced  his  most  serious  rivalry.  Possibly 
it  arose  out  of  a  desire  to  break  down  Claude  worship, 
the  then  prevailing  fashion,  and  to  show  the  public 
that  there  was  a  living  artist  not  unworthy  of  taking 
rank  beside  him.  That  the  Liber  SlmOonim  was 
suggested  by  the  Liber  Veritati*  of  Claude,,  and  was 
intended  as  a  direct  challenge  to  that  master,  is  be- 
yond doubt  There  is,  however,  a  certain  degree  of 
unfairness  to  Claude  in  the  way  in  which  the  challenge 
was  given.    Claude  made  drawings  in  brown  of  his 

»  Turner's  father  died  In  1830,  and  the  Iom  of  "  poor  old  Dad." 
as  he  used  to  call  him.  left  a  terrible  raid.  He  had  lived  in  htt 
ion  i  house  for  nearly  thirty  years.  looking  after  the  frugal  sfiaia 
of  his  household,  and  making  himself  useful  in  various  wsyv 
It  U  said  that  he  used  to  prepare  and  strain  hts  son's  can  rases  an* 
varnish  them  when  finished,  which  may  explain  a  saying 
Turner's  that  "  his  father  used  to  begin  and  finish  his  pictures 
for  him."  He  also  attended  to  the  gallery  In  Queen  Anne  fltni 
showed  In  visitors,  and  took  care  ofthe  dinner,  if  he  did  no*  din- 
self  cook  It.  Turner  was  never  the  same  man  after  his  f 
death.  living  a  life  of  almost  complete  isolation. 

•  This  spirit  of  rivalry  showed  Itself  early  In  his  i 
began  by  pitting  himself  against  his  contemporaries,  i 
wards,  when  his  powers  were  more  fully  developed,  against  trm-t 
of  the  old  masters,  notably  Vandervelde  and  Claude.  Dnriaf 
these  years,  while  he  kept  np  a  constant  rivalry  with  artists 
living  and  dead,  he  was  continuing  his  unresting  and  ur.Unn.- 
study  of  nature,  and.  while  seemingly  a  mere  follower  of  t>« 
aneients,  was  accumulating  that  immense  store  at  ' 
which  In  after  years,  when  his  true  genius  asserted  i 
to  use  to  such  purpose. 
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pictures  as  they  left  the  easel,  not  for  publication,  but 
merely  to  serve  as  private  memoranda.  Turner's  Liber 
drawings  had  no  such  purpose,  but  were  intended  as  a 
direct  appeal  to  the  public  to  judge  between  the  two 
artists.  The  fust  of  the  Liber  drawings  were  made  in 
the  autumn  of  1806,  the  others  at  intervals  till  about 
1815.  They  are  of  the  same  size  as  the  plates  and  care- 
fully finished  in  sepia.  About  fifty  oi  them  are  now 
to  be  seen  in  the  Turner  rooms  of  the  National  Gal- 
lery. The  issue  of  the  Liber  began  in  1807  and  con- 
tinued at  irregular  intervals  till  1819,  when  it  stopped 
at  the  fourteenth  number.  Turner  had  resolved  to 
manage  the  publishing  business  himself,  but  in  this  he 
was  not  very  successful.  He  soon  quarrelled  with  his 
engraver,  P.  C.  Lewis,  on  the  ground  that  he  had 
raised  his  charges  from  five  guineas  a  plate  to  eight 
[125. 52  to  140. 82].  He  then  employed  Charles  Turner, 
who  agreed  to  do  fifty  plates  at  the  latter  sum,  but, 
after  finishing  twenty,  he  too  wished  to  raise  his  price, 
and,  as  a  matter  of  course,  this  led  to  another  quarrel. 
Reynolds,  Dunkarton,  Lupton,  Say.  Dawe,  and  other 
engravers  were  afterwards  employed — Turner  himself 
etching  and  mezzotinting  some  of  the  plates.  Each 
part  of  the  IjUter  contained  five  plates,  the  subjects, 1 
divided  into  "historical,"  pastoral,"  "  marine,'  etc., 
embracing  the  whole  range  of  landscape  art  Seventy- 
one  plates  in  all  were  published  (including  one  as  a  gift 
of  the  artist  to  his  subscribers) ;  ten  other  plates- 
mure  or  less  completed — intended  for  the  fifteenth  and 
sixteenth  numbers  were  never  published,  the  work 
being  stopped  for  want  of  encouragement.  Absence 
of  method  and  of  business  habits  may  account  for 
this.  Turner  is  said  to  have  got  up  the  numbers  in 
his  own  house  with  the  help  of  a  female  servant. 
The  plates,  which  cost  the  subscribers  only  five  shil- 
lings [$1.21]  apiece,  were  so  little  esteemed  that  in  the 
early  quarter  of  the  19th  century  they  were  sometimes 
used  for  lighting  fires.  So  much  has  fashion,  or  public 
taste,  changed  since  then  that  a  fine  proof  of  a  single 
plate  has  sold  for  £210  [$1020.60].  The  merit  of  the 
plates  is  unequal ;  some — for  example,  Solway  Moss, 
Inrerary  Pier,  Hind  Head  Hill,  Ben  Arthur,  Rizpah, 
Junction  of  the  Severn  and  Wye,  and  Peat  Bog — are 
of  great  beauty,  while  a  few  are  comparatively  tame 
and  uninteresting.  Among  the  unpublished  plates 
Stonehenge  at  Daybreak  ana  Sheep  Washing,  Windsor 
Castle  take  a  high  place.  The  Liber  shows  strong 
traces  of  the  influence  of  Cozens  and  Girtin,  and,  as  a 
matter  of  course,  of  Claude.  In  most  of  the  designs 
the  predominant  feeling  is  serious;  in  not  a  few, 
gloomy,  or  even  tragic.  A  good  deal  has  been  written 
abont  Turner's  intention,  and  the  "lessons"  of  the 
Liber  Studiorvm.  Probably  his  only  intention  in  the 
beginning  was  to  show  what  he  could  do,  to  display  his 
art,  to  rival  Claude,  perhaps  to  educate  public  taste, 
and  at  the  same  time  make  money.  If  lessons  were 
intended  they  might  have  been  better  conveyed  by 
words.  "Silent  always  with  a  bitter  silence,  disdain- 
ing to  tell  his  meaning," — such  is  Mr.  Ruskin's  ex- 
planation ;  but  surely  Turner  had  little  reason  for  either 
silence  or  contempt  because  the  public  failed  to  see  in 
landscape  art  the  means  of  teaching  it  great  moral 
lessons.  The  seventy  plates  of  the  Liber  contain  an 
almost  complete  epitome  of  Turner's  art  Already  in 
this  work  are  seen  strong  indications  of  one  of  his  most 
remarkable  characteristics — a  knowledge  of  the  prin- 
ciples of  structure  in  natural  objects ;  mountains  and 
rocks  are  drawn,  not  with  topographical  accuracy,  but 
with  what  appears  like  an  intuitive  feeling  for  geologi- 
cal formation ;  and  trees  have  also  the  same  expression 
of  life  and  growth  in  _  the  drawing  of  stems  and 
branches.  This  instinctive  feeling  in  Turner  for  the 
principles  of  organic  structure  is  treated  of  at  con- 
siderable length  in  the  fourth  volume  of  Modern 
Paintert,  ana  Turner  is  there  contrasted  with  Claude, 
Ponssin,  and  some  of  the  Dutch  masters,  greatly  to 
their  disadvantage. 
After  1797  Turner  was  little  concerned  with  mere , 


topographical  facts :  his  pictures  might  be  like  the 
places  represented  or  not;  much  depended  on  the 
mental  impression  produced  by  the  scene.  He  pre- 
ferred to  deal  with  the  spirit,  rather  than  with  the  local 
details  of  places.  A  curious  example  of  the  reaton- 
ableness  accompanying  his  exercise  of  the  imaginative 
faculty  is  to  be  found  in  his  creations  of  creatures  he 
had  never  seen,  as,  for  example,  the  dragon1  in  the 
Garden  of  the  Hesperides  and  the  python  in  the 
Apollo,  exhibited  in  1811.  Both  these  monsters  are 
imagined  with  such  vividness  and  reality,  and  the 
sense  of  power  and  movement  is  so  completely  ex- 
pressed, that  the  spectator  never  once  thinks  of  them 
as  otherwise  than  representations  of  actual  facts  in 
natural  history.  It  needs  but  a  little  comparison  to 
discover  how  far  Turner  surpassed  all  his  contem- 
poraries, as  well  as  all  who  preceded  him,  in  these 
respects.  The  imaginative  faculty  he  possessed  was 
of  the  highest  order,  and  it  was  further  aided  by  a 
memory  of  the  most  retentive  and  unerring  kind. 
A  good  illustration  of  this  may  be  seen  at  Farnley 
Hall  in  a  drawing  of  a  Man-of-War  taking  in  Stores. 
Some  one,  who  had  never  seen  a  first-rate,  expressed 
a  wish  to  know  what  it  looked  like.  Turner  took  a 
blank  sheet  of  paper  one  morning  after  breakfast,  out- 
lined the  ship,  and  finished  the  drawing  in  three  hours, 
Fawkes  sitting  beside  him  from  the  first  stroke  to  the 
last  The  size  of  this  drawing  is  about  16  in.  by  1 1  in. 
Mr.  Ruskin  thus  describes  it : 

"  The  hull  of  a  flrat-rate  occupies  nearly  one  half  of  the 
picture  to  the  right  her  bows  toward  the  spectator,  seen 
In  sharp  perspective  from  stem  to  stern,  with  all  her  port- 
boles,  guns,  anchors,  and  lower  rigging  elaborately  detailed, 
two  other  ships  of  the  line  in  the  middle  distance  drawn 
with  equal  precision,  a  noble  breezy  sea,  full  of  delicate 
drawing  in  its  waves,  a  store-ship  beneath  the  hull  of  the 
larger  vessel  and  several  other  boats,  and  a  complicated 
cloady  sky,  all  drawn  from  memory,  clown  to  the  smallest 
rope,  in  a  drawing-room  of  a  mansion  in  the  middle  of 
Yorkshire." 

About  the  year  1811  Turner  paid  his  first  visit  to 
Devonshire,  the  county  to  which  his  family  belonged, 
and  a  curious  glimpse  of  his  simple  manner  of  life  is 
given  by  Redding,  who  accompanied  him  on  some  of 
his  excursions.  On  one  occasion  they  spent  a  night 
together  in  a  small  road-side  inn,  Turner  having  a 
great  desire  to  see  the  country  around  at  sunrise. 

"  Turner  was  content  with  bread  and  cheese  and  beer, 
tolerably  good,  for  dinner  and  supper  in  one.  In  the  little 
sanded  room  we  conversed  by  the  light  of  an  attenuated 
candle  and  some  aid  from  the  moou  until  nearly  midnight 
when  Turner  laid  his  head  upou  the  table  and  was  soon 
fast  asleep.  Three  or  four  hours  rest  was  thus  obtained, 
and  we  wont  out  as  soon  as  the  sun  was  up  to  explore  the 
surrounding  neighborhood.  It  was  in  that  early  morning 
Turner  made  a  sketch  of  the  picture  Crossing  the  Brook." 
In  another  excursion  to  Borough  Island,  "  the  morning  was 
squally  and  the  sea  rolled  boisterously  into  the  Sound.  Off 
Stakes  Point  it  became  stormy ;  our  Dutch  boat  rode  bravely 
over  the  furrows.  Two  of  the  party  were  ill.  Turner  was 
all  the  while  quiet,  watching  the  troubled  scene.  Bolt 
Head,  to  seaward,  against  which  the  waves  broke  with 
fury,  seemed  to  absorb  his  entire  notice,  and  he  scarcely 
spoke  a  syllable.  While  the  fish  were  getting  ready  Tamer 
mounted  nearly  to  the  highest  point  of  the  island  rock, 
and  seemed  writing  rather  than  drafting.  The  wind  was 
almost  too  violent  for  either  purpose." 

This  and  similar  incidents  show  how  careless  of  com- 
fort Turner  was,  and  how  devoted  to  his  art.  The 
tumult  and  discomfort  by  which  he  was  surrounded 
could  not  distract  his  powers  of  observation ;  and  some 
thirty  years  later  there  is  still  evidence  of  the  same 
kind.    In  the  catalogue  of  the  exhibition  of  1842  one 


'  a  true  bony 
this  glacial 


e  head  of  the  Ganges 
sin  the 


«  "The  strange  unity  of  vertebrated  action  and  of  a  true  bon 
contour,  infinitely  varied  In  every  vei 
outline,  together  with  the  adoption  of 
crocodile,  the  fish-cater,  to  show  his  sea  descent  (and  this 
year  1P06,  when  hardly  a  single  fossil  saurian  skeleton  existed 
within  Turner's  reach),  renders  the  whole  conception  one  of  the 
most  curious  exertions  of  the  imnRinnttve  Intellect  with  which  I 
am  acquainted  in  the  arts"  (Ruskin,  Mod.  Painters,  vol.  v.  p.  818). 
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of  his  pictures  bears  the  following  title,  "  Snow-Storm : 
steamboat  off  a  harbor's  mouth  making  signals  in 
shallow  water,  and  going  by  the  lead.  The  author 
was  in  that  storm  the  night  the  'Ariel'  left  Har- 
wich." 

From  1813  till  1820,  in  addition  to  his  Harlcy  Street 
residence,  Turner  had  a  country  house  at  Twickenham, 
lie  kept  a  boat  on  the  river,  also  a  pony  and  gig,  in 
which  he  used  to  drive  about  the  neighboring  country 
on  sketching  expeditions.  The  pony,  for  which  Turner 
had  a  great  love,  appears  in  his  well-known  Frosty 
Morning  in  the  National  Gallery.  He  appears  to 
have  had  a  great  affection  for  animals,  and  one  in- 
stance of  his  tenderneMB  of  heart  is  given  by  one  who 
often  joined  him  in  the  amusement  of  fishing,  of 
which  Turner  was  very  fond.  14 1  was  ofteu  with  him 
when  fishing  at  Petworth,  and  also  on  the  banks  of 
the  Thames.  His  success  as  an  angler  was  great, 
although  with  the  worst  tackle  in  the  world.  Every 
fish  he  caught  he  showed  to  me,  and  appealed  to  me 
to  decide  whether  the  site  justified  him  to  keep  it  for 
the  table  or  to  return  it  to  the  river:  his  hesitation 
was  often  almost  touching,  and  he  always  gave  the 
prisoner  at  the  bar  the  benefit  of  the  doubt 

In  1813,  Turner  commenced  the  series  of  drawings, 
forty  in  number,  for  Cooke's  Southern  Const.  This 
work  was  not  completed  till  1826.  The  price  he  at 
first  received  for  these  drawings  was  £7,  10s.  [$36.45] 
each,  afterwards  raised  to  £13,  2s.  6d.  [$63.79]. 

Crossing  the  Brook  appeared  in  the  Academy  of 
1815.  It  may  be  regarded  as  a  typical  example  of 
Turner's  art  at  this  period,  and  marks  the  transition 
from  his  earlier  style  to  that  of  his  maturity.  It  rep- 
resents a  piece  of  Devonshire  scenery,  a  view  on  the 
river  Tamar.  On  the  left  is  a  group  of  tall  pine-trees, 
beautifully  designed  and  drawn  with  great  skill  and 
knowledge  of  structure,  in  the  foreground  a  couple  of 
children,  with  a  dog  carrying  a  bundle  in  its  mouth 
across  the  brook,  and  beyond,  a  vast  expanse  of  richly- 
wooded  country,  with  glimpses  of  a  winding  river,  an 
old  bridge,  a  mill,  and  other  buildings,  and,  in  the  far 
distance,  the  sea.  Both  in  design  and  execution  this 
work  is  founded  upon  Claude.  Some  critics  consider 
it  one  of  Turner's  greatest  works :  but  this  is  open  to 
question.1  It  can  hardly  be  called  a  work  in  full 
color :  it  is  limited  to  grays  and  quiet  greens  for  the 
earth  and  pale  blues  for  tno  sky.  It  is  a  sober  but 
very  admirable  picture,  full  of  diffused  daylight,  and 
in  the  painting  of  its  distance  better  than  any  master 
who  had  preceded  him.  The  fascination  of  the  re- 
mote, afterwards  so  distinctive  an  clement  in  Turner's 
piotures,  shows  itself  here.  Perhaps  nothing  tests 
the  powers  or  tries  the  skill  of  the  landscape-painter 
more  severely  than  the  representation  of  distant 
'effects.    They  come  and  go  so  rapidly,  are  often  in  a 


the  most  sensitive  and  tender  feeling  will  avail.  Th  esc 
qualities  Turner  possessed  to  a  remarkable  degree, 
and  as  his  powers  matured  there  was  an  ever-increas- 
ing tendency  in  his  art  to  desert  the  foreground,  where 
things  were  definite  and  clear,  in  order  to  dream  in 
the  infinite  suggestiveness  and  space  of  distances.  Dido 
Building  Carthage  also  belongs  to  this  period.  It 
hangs  beside  tho  Claudes  in  the  National  Gallery.  It 
pertains  to  the  old  erroneous  school  of  historical 
painting.  Towering  masses  of  Claudesque  architec- 
ture piled  up  on  either  side,  porticoes,  vestibules,  and 
stone  pines,  with  the  sun  in  a  yellow  sky,  represent 
the  Carthage  of  Turner's  imagination.  With  all  its 
faults  it  is  still  the  finest  work  of  the  class  he  ever 
painted.    Carthage  and  its  fate  had  a  strange  fascina- 

1  Crowing  the  Brook  wu  a  (rreat  favorite  with  Turner.  It  wm 
painted  for  a  patron,  who,  dissatisfied  with  It,  left  H  on  the 
painter's  hands.  The  price  asked  (£S0m  [#430]  seems  to  have 
been  part  of  the  objection 
Of  £1*0(17776]  fork 


tion  for  him.  It  is  said  that  he  regarded  it  as  a  moral 
example  to  England  in  its  agricultural  decline,  its  in- 
crease of  luxury,  and  its  blindness  to  the  insatiable 
ambition  of  a  powerful  rival.  He  returned  again  to  this 
theme  in  1817,  when  he  exhibited  his  Decline  of  the 
Carthaginian  Empire  :  Hostages  Leaving  Carthage 
for  Rome, — a  picture  which  Mr.  Ruskin  describes  as 
"little  more  than  an  accumulation  of  academy  stu- 
dent's outlines  colored  brown." 

In  1818  Turner  was  in  Scotland,  making  drawimrs 
for  the  Provincial  Antiquitia  for  which  Sir  Walter 
Scott  supplied  the  letterpress,  and  in  1819  he  visited 
Italy  for  the  first  time.*  One  of  the  results  of  this 
visit  was  a  great  change  in  his  style,  and  from  thus 
time  his  works  became  remarkable  for  their  color. 
Hitherto  he  had  painted  in  browns,  grays,  and  blue*, 
using  red  and  yellow  sparingly.  He  had  gradually 
been  advancing  from  the  sober  gray  coloring  of  Van- 
dcrveldc  and  Kuysdael  to  the  mellow  and  richer  tones 
of  Claude.  11  is  works  now  begin  to  show  a  heightened 
scale  of  color,  gradually  increasing  in  richness  and 
splendor  and  reaching  its  culminating  point  in  such 
works  as  the  Ulysses,  Childc  Harold's  Pilgrimage,  the 
Golden  Bough,  and  the  Fighting  Tem^raire.  All 
these  works  Tbelong  to  the  middle  period  of  Turner  s 
art  (1829-39),  when  his  powers  were  entirely  devel- 
oped and  entirely  unabated.  Much  of  his  most  beau- 
,  tiful  work  at  this  period  is  to  be  found  in  his  water- 
color  drawings :  those  executed  for  Whitaker'x  History 
of  Richmondshirc  (1819-21),  for  Cooke's  Souther* 
Coast  (1814-26).  for  The  Rivers  of  Enaland  (1824), 
for  England  and  Wales  (1829-38),  Provincial  Antiqui- 
ties (1826).  Rogers's  Italy  (1830),  Scott's  Works 
(1834),  and  The  Rivers  of  France  (1833-35)  are  in 
many  instances  of  the  greatest  beauty.  Of  the  Rich 
mondshire  drawings  Mr.  Ruskin  Bays,  "The  foliage 
is  rich  and  marvellous  in  composition,  the  rock  and 
hill  drawing  insuperable,  the  skies  exquisite  in  com 
plex  form. ' 

But  perhaps  one  of  the  greatest  services  Turner 
rendered  to  the  art  of  England  was  the  education  of  a 
whole  school  of  engravers.  His  best  qualities  as  a 
teacher  came  from  the  union  of  strength  and  delicacy 
in  his  work ;  subtle  and  delicate  tonality  was  almost  a 
new  element  for  the  engraver  to  deal  with,  but  with 
Turner's  teaching  and  careful  supervision  his  engravers 
by  degrees  mastered  it  more  or  less  successfully,  and 
something  like  a  new  development  of  the  art  of  en- 
graving was  the  result.  No  belter  proof  cau  be  found 
of  the  immense  advance  made  than  by  comparing  the 
work  of  the  landscape  engravers  of  the  pre-Turnerian 
period  with  the  work  of  Miller,  Goodall,  Willmore. 
Cooke,  Wallis,  Lupton,  C.  Turner,  Brandard,  Cousen. 
and  others  who  worked  under  his  guidance.  The  art 
of  steel  engraving  reached  its  highest  development 
in  England  at  this  time.  Rogers's  Italy  (1830)  and 
his  Poems  (1834)  contain  perhaps  the  most  beautiful 
and  dcicate  of  the  many  engravings  executed  after 
Turner's  drawings.  They  are  vignettes,*  a  form  of  art 
which  Turner  understood  better  than  any  artist  ever 
did  before, — perhaps,  we  might  add,  since.  The  Alps 
at  Daybreak,  Columbus  Discovering  Land,  and  Datur 
Bora  Quieti  may  be  given  as  examples  of  the  finest 
In  1828,  Turner  paid  a  second*  visit  to  Italy,  this 
time  of  considerable  duration,  on  the  way  visituv 
Ntraes,  Avignon,  Marseilles,  Genoa,  Sperria,  and 
Siena,  and  in  the  following  year  he  exhibited  the 
'  Ulysses  Deriding  Polyphemus,  now  in  the  National 
Gallery.  It  marks  the  beginning  of  the  central  and 
best  period  of  Turner's  power.   This  work  is  so  well 

torton.  1ST* 
The  rUlt  of 


t  [Hamcrton  nays  (p  J7S,  LifeitfJ.  W.  If.  Tttmtr, 
"  Ho  visited  Home  in  1813,  he  revisited  it  in  1819." 
1KB  was  his  third.— Am.  Ed  ] 

Of  all  the  artists  who  ever  lived  I  think  it  is  Tu 


treated  the  vignette  most  exquisitely,  and.  if  it  were  neceaax? 
to  find  tome  particular  reason  for  this,  I  should  say  that  It  mar 
have  been  because  there  was  nothing  harsh  or  rigid  In  hUgmiot. 


that  forms  and  colors  melted  into  each 
dream-world,  and  that  his  sense  of  gradation 
cat*  ever  possessed  by  man  M  (Hamerton). 


other  tenderly  In  b» 
Ion  was  the  most  deli- 
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known  that  description  is  hardly  needed.  The  galley 
of  Ulysses  occupies  the  centre  of  the  picture ;  the 
oars  are  being  thrust  out  and  the  sailors  flocking  up 
the  masts  to  unfurl  sail,  while  Ulysses  waves  the 
blazing  olive  tree  in  defiance  of  the  giant,  whose  huge 
form  is  seen  high  on  the  cliffs  above ;  and  the  shadowy 
horses  of  Phoebus  are  traced  in  the  slanting  rays  of 
the  rising  sun.  The  impression  this  picture  leaves  is 
one  of  great  power  and  splendor.  The  painting 
throughout  is  magnificent,  especial!  v  in  the  sky.  Leslie 
speaks  of  it  as  "a  poem  or  matchless  splendor  and 
beauty."  From  this  period  onward  till  about  1840 
Turner's  life  was  one  of  unceasing  activity.  Nothing 
is  more  astonishing  than  his  prodigious  fertility  ;  he 
rose  early,  worked  from  morning  rill  night,  entirely 
absorbed  in  his  art,  and  gradually  became  more  and 
more  solitary  and  isolated.  Between  1829  and  1839 
he  sent  fifty-five  pictures  to  the  Royal  Academy, 
painted  many  others  on  private  commission,  made 
over  four  hundred  drawings  for  engravers,  besides 
thousands  of  studies  and  sketches  from  nature.  His 
industry  accounts  for  the  immense  quantity  of  work 
he  left  behind  him.  There  is  not  the  slightest  evidence 
to  show  that  it  arose  from  a  desire  to  make  money, 
which  he  never  cared  for  in  comparison  with  his  art. 
He  has  been  accused,  perhaps  not  without  some  cause, 
of  avarice  and  meanness  in  his  business  dealings,  and 
many  stories  are  told  to  his  discredit.  But  in  private 
he  often  did  generous  things,  although  owing  to  his 
reserved  disposition  his  virtues  were  known  only  to  a 
few.  His  fault*  on  the  other  hand — thanks  to  the 
malice,  or  jealousy,  of  one  or  two  individuals— were 
freely  talked  about  and,  as  a  matter  of  course,  greatly 
exaggerated.  "  Keep  it,  and  send  your  children  to 
school  and  to  church,  '  were  the  words  with  which  he 
declined  repayment  of  a  considerable  loan  to  a  poor 
drawing- master's  widow.  On  another  occasion,  when 
interrupted  in  his  work,  he  roughly  chid  and  dismissed 
the  applicant,  a  poor  woman  ;  but  she  had  hardly  left 
his  door  before  he  followed  her  and  slipped  a  £5 
note  into  her  hand.  His  tenants  in  Haney  Street 
were  in  arrears  for  years,  but  he  would  never  allow 
his  lawyer  to  distrain ;  and  if  further  proof  of  his 
generosity  were  needed  his  great  scheme  for  better- 
ing the  condition  of  the  unfortunate  in  his  own  pro- 
fession should  suffice.  On  one  occasion  he  is  known 
to  have  taken  down  a  picture  of  his  own  from  the 
walls  of  the  Academy  to  make  room  for  that  of  an 
unknown  artist. 

The  first  of  Turner's  Venetian  pictures  (Bridge 
of  Sighs,  Ducal  Palace  and  Custom  House,  Venice, 
Canaletti  Painting)  appeared  in  the  Academy  in  1833. 
Compared  with  the  soner,  prosaic  work  of  Canaletti, 
Turner's  pictures  of  Venice  appear  like  noetic  dreams. 
Splendor  of  color  and^  carelessness  of  form  generally 
characterize  them.  Venice  appeared  to  him  "a  city 
of  rose  and  white,  rising  out  of  an  emerald  sea  against 
a  sky  of  sapphire  blue."  Many  of  these  Venetian 
pictures  belong  to  his  later  manner,  and  some  of  them, 
the  Sun  of  Venice,  Going  to  Sea  (1843),  Approach  to 
Venice  (1844),  and  Venice,  Evening,  Going  to  the 
Ball  (1845),  to  his  latest.  As  Turner  grew  older  his 
love  of  brilliant  color  and  light  became  more  and  more 
a  characteristic.  In  trying  to  obtain  these  qualities  he 
gradually  fell  into  an  unsound  method  of  work,  treat- 
ing oil  as  if  it  had  been  water-color,  using  both  in- 
discriminately on  the  same  canvas,  utterly  regardless 
of  the  result.  Many  of  his  finest  pictures  are  already 
m  a  ruined  state,  mere  wrecks  of  what  they  once 
were. 

The  Fighting  Temeraire  Tugged  to  her  Last  Berth 
to  be  Broken  up  (sec  vol.  xxi.  p.  461,  Fig.  43)  was 
exhibited  in  the  Academy  of  1 839.  By  many  it  is  con- 
sidered one  of  his  finest  works  Turner  had  all  his 
hie  been  half  a  sailor  at  heart :  he  loved  the  sea,  and 
shipping,  and  sailors  and  their  ways ;  many  of  his 
bwt  pictures  are  sea  pieces ;  and  the  old  ships  of  Col- 
w«wood  and  Nelson  were  dear  to  him.    Hence  the 


pathetic  feeling  he  throws  around  the  fighting  Tem€- 
raire.  The  old  three-decker,  looking  ghostly  and  wan 
in  the  evening  light,  is  slowly  towed  along  by  a  black, 
fiery  little  steam  tug, — a  contrast  suggesting  the  pass- 
ing away  of  the  old  order  of  things  and  the  advent  of 
the  new;  and  behind  the  sun  sets  red  in  a  thick  bank 
of  smoke  or  mist.  The  Slave  Shin,  another  impor- 
tant sea  picture,  was  exhibited  in  the  following  year, 
and  in  1842  Peace:  Burial  at  Sea,  commemorative  of 
Wilkie. 

Turner  had  now  reached  his  sixty-seventh  year,  but 
no  very  marked  traces  of  declining  power  are  to  be 
seen  in  his  work.  Many  of  the  water-color  drawings 
belonging  to  this  period  are  of  great  beauty,  and,  al- 
though a  year  or  two  later  his  other  powers  began  to 
fail,  his  faculty  for  color  remained  unimpaired  almost 
to  the  end.  He  paid  bis  last  visit  to  the  Continent  in 
1843.  wandering  about  from  one  place  to  another,  and 
avoiding  his  own  countrymen,  an  old  and  solitary  man. 
At  his  house  in  Queen  Anno  Street  they  were  often 
ignorant  of  his  whereabouts  for  months,  as  he  seldom 
took  the  trouble  to  write  to  any  one.  Two  years  later 
(1845)  his  health  gave  way  and  with  it  both  mind  and 
sight  began  to  fail.  The  works  of  his  declining  period 
exercised  the  wit  of  the  critics.  Turner  felt  these 
attacks  keenly.  He  was  naturally  kindhearted  and 
acutely  sensitive  to  censure.  "A  man  may  be  weak  in 
his  age,"  he  once  remarked,  "  but  you  should  not  tell 
him  so." 

After  1845  all  the  pictures  shown  by  Turner  belong 
to  the  period  of  decay, — mere  ghosts  and  shadows  of 
what  once  had  been.  In  1850  he  exhibited  for  the 
last  time.  He  had  given  up  attending  the  meetings 
of  the  Academicians ;  none  of  his  friends  had  seen  him 
for  months ;  and  even  his  old  housekeeper  had  no  idea 
of  his  whereabouts.  Turner's  mind  had  evidently 
given  way  for  some  time,  and  with  that  love  of  secrecy 
which  in  later  years  had  grown  into  a  passion  he  had 
gone  away  to  hide  himself  in  a  corner  of  London.  He 
had  settled  as  a  lodger  in  a  small  house  in  Chelsea, 
overlooking  the  river,  kept  by  his  old  Margate  land- 
lady. Mrs.  Booth.  To  the  children  in  the  neighbor- 
hood he  was  known  as  "  Admiral  Booth."  His  short, 
sailor-like  figure  may  account  for  the  idea  that  he  was 
an  impoverished  old  naval  officer.  He  had  been  ill 
for  some  weeks,  and  when  his  Queen  Anne  Street 
housekeeper  at  last  discovered  his  hiding-place  she 
found  him  sinking,  and  on  the  following  day,  the  19th 
December.  1851,  he  died.  He  was  buried  in  St 
Paul's  cathedral,  in  deference  to  a  wish  he  had  himself 
expressed. 

He  left  the  large  fortune  he  had  amassed  (about  £140,000 
[$680,400] )  to  found  a  charity  for  the  "  maintenance  and 
Bupport  of  male  decayed  artists,  being  born  in  England,  and 
of  English  parents  only,  and  of  lawful  issue."  His  pictures 
he  bequeathed  to  the  nation,  on  condition  that  they  were 
to  be  exhibited  in  rooms  of  their  own,  and  that  these  rooms 
were  to  be  called  "  Turner's  Gallery."  The  will  and  its 
codicils  were  so  confused  that  aft«r  years  of  litigation, 
during  which  a  large  part  of  the  money  wag  wasted  in  legal 
expenses,  it  was  found  impossible  to  decide  what  Turner 
really  wanted.  A  compromise  was  effected  in  which  the 
wishes  of  everybody,  save  those  of  the  testator,  were  con- 
sulted, his  next-of-kin,  whom  he  did  not  mean  to  get  a 
single  farthing,  inherited  the  bulk  of  his  property.  The 
nation  got  all  the  pictures  and  drawings,  and  the  Royal 
Academy  £20.000  [$97,200]. 

It  is  unnecessary  here  to  do  more  than  allude  to  tho 
charges  which  have  been  brought  against  Turner's  moral 
character.  Like  most  men  of  note  he  had  his  enemies  and 
detractors,  and  it  is  t"  be  regretted  that  so  many  of  tho 
stories  they  set  in  circulation  should  have  been  repeated  by 
one  of  his  biographers,  who  candidly  admits  having  "  spared 
none  of  his  faults,"  and  excuses  himself  for  so  doing  by 
"  what  he  hopes"  is  his  "  undeviating  love  of  truth."  The 
immense  quantity  of  work  accomplished  by  Turner  during 
his  lifetime,  work  full  of  the  utmost  delicacy  and  refine- 
ment, proves  the  singularly  fine  condition  of  his  nervous 
system,  and  is  perhaps  the  best  answer  that  can  be  given 
to  the  charge  of  being  excessively  addicted  to  sensual 
gratification.   In  his  declining  years  he  possibly  had  re- 
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W  to  stimulant  to  help  his  falling  powers,  but  it  by  no 
is  follows  that  he  went  habitually  to  excess  in  their 
He  never  lost  an  opportunity  of  doing  a  kindness,  aud 
•  a  rough  and  cold  exterior  there  was  more  good  aud 
hidden  than  the  world  imagiued.  "  During  the  ten 
1  knew  him,"  says  Mr.  Ruakin,  "  years  in  which  ho 
suffering  most  from  the  evil-speaking  of  the  world,  I 
er  heard  him  say  one  depreciating  word  of  any  living 
man  or  mau's  work  ;  I  never  saw  him  look  an  unkind  or 
blameful  look ;  1  never  knew  him  let  pass,  without  sorrow- 
ful remonstrance,  or  endeavor  at  mitigatiou,  a  blameful 
word  spoken  by  another.  Of  no  man  but  Turner,  whom  I 
have  ever  known,  could  I  say  this."  Twice  during  his 
earlier  days  there  are  circumstances  loading  to  the  belief 
that  he  had  thoughts  of  marriage,  but  on  both  occasions  it 
ended  in  disappointment,  and  his  home  after  his  father 
died  was  cheerless  and  solitary,  without  solace  or  comfort 
of  any  kind. 

If  Turner  had  died  early  his  reputation  as  an  artist 
would  have  been  very  different  from  what  it  ultimately 
became.  Ue  would  not  have  been  rocoguized  as  a  colorist. 
It  was  only  after  the  year  lHiO  that  color  began  to  assert 
itself  strongly  iu  his  work.  He  painted  for  many  a  year 
in  grays  and  greens  and  browns,  went  steadily  through 
"  the  subdued  golden  chord,"  and  painted  yellow  mists  and 
suns  rising  through  vapor;  but  as  time  went  on  that  was 
no  longer  enough,  and  he  tried  to  paint  the  sun  in  his 
strength  and  the  full  glories  of  sunshine.  The  means  at 
the  painter's  disposal  are,  however,  limited,  and  Turner, 
in  his  efforts  after  brilliancy,  began  to  indulge  in  reckless 
experiments  in  color.  He  could  not  endure  even  the 
slightest  restraints  which  technical  limitations  impose,  but 
went  on  trying  to  paint  the  unpaiutable.  As  a  water-color 
painter  Turner  stands  pre-eminent;  ho  is  unquestionably 
the  greatest  master  in  that  branch  of  art  that  ever  lived. 
If  his  work  is  compared  with  that  of  Barrett,  or  Varley, 
•r  Cozens,  or  Sandby,  or  any  of  the  earlier  masters,  so  great 
la  Turner's  superiority  that  the  art  in  his  bauds  seems  to 
be  lifted  altogether  into  a  higher  region. 

In  IM.i  a  champion,  in  the  person  of  Mr.  Raskin,  arose 
to  defend  Turner  against  the  unjast  and  ignorant  attacks 
of  the  press,  and  what  at  first  was  iutended  as  a  "short 
pamphlet,  reprobating  the  manner  and  style  of  these 
critics,"  grew  into  the  five  volumes  known  as  Mo<iern 
Painter*.  The  writer  employs  all  his  eloquence  and  his 
great  critical  faculty  to  prove  how  immeasurably  superior 
Turner  was  to  all  who  had  ever  gone  before,  hardly  re- 
stricting his  supremacy  to  landscape  art,  and  placing  him 
among  the  "seven  supreme  coloriste  of  the  world."  Two 
lives  of  Turner  have  been  written,  one  by  Mr.  Thornbury, 
the  other  by  Mr.  Ilamerton.  The  work  of  the  latter  de- 
serves the  highest  commendation ;  it  gives  a  clear  aud  con- 
sistent history  of  the  great  artist,  and  is  characterized  by 
refined  thought  and  critical  insight  An  excellent  little 
book  by  Mr.  W.  C.  Monkbouse  should  also  be  noticed. 

(a.  re.) 

TURNHOUT,  a  town  of  Belgium,  in  the  province 
of  Antwerp,  2f>  miles  east-northeast  from  Antwerp 
and  6  from  the  Dutch  frontier,  stands  in  the  middle 
of  a  wide  plain.  It  is  a  prosperous  manufacturing 
and  commercial  centre,  the  chief  industries  being  the 
weaving  of  cottons  and  linens  (especially  ticking),  lace- 
making,  paper-making,  brick-making,  dyeing,  bleach- 
ing ;  there  is  also  an  establishment  for  the  rearing  of 
leeches.  The  population  of  the  commune  in  1876 
was  15  743 

TURNING.   See  Lathe. 

TURNIP.  See  Agriculture,  vol.  i.  pp.  325-327, 
and  Horticulture,  vol.  xii.  p.  301. 

TURNIP-FLY,  Turnip-Flea,  or  Earth  Flea- 
Beetle,  the  name  applied  to  several  species  of  Hnftica 
which  infest  turnip  fields  and  do  considerable  damage 
to  crops.  The  genus  belongs  to  the  family  Cliryaome- 
lidael  and  includes  about  100 
species.  The  turnip-fly  most 
usually  met  with,  Hnltica  ne- 
morum,  is  scarcely  2  mm.  in 
length  and  of  a  shining  black 
color,  with  two  ochreous  yel- 
low longitudinal  bands  running 
along  each  wing-case  ;  the  bands 
are  slightly  sinuous  and  bend 
inwards  at  the  hinder  end.  Of 
the  eleven-jointed  antennas  the 
first  three  segments  arc  yellow  and  the  remainder  black. 
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The  coxa;  are  black,  the  rest  of  the  legs  having  a  yel- 
lowish hue  The  coxae  and  tibiae  are  stout  and  formed 
for  leaping,  especially  in  the  posterior  pair  of  legs. 
The  remarkable  power  of  jumping  has  given  rise  to 
the  name  turnip-flea.  The  females  are  i ' 
and  decidedly  stouter  than  the  males. 

Another  species,  //.  co/ici'/ina,  has  a  greenish  yellow 
or  brassy  appearance,  and  the  tibiae  of  the  two  pos- 
terior legs  are  armed  with  a  thorn-like  hook.  A  third 
species,  //.  cwitobrina,  is  of  a  dark  blue  color  above, 
whilst  another  species,  H.  obtcurella,  often  very 
abundant,  is  of  a  lighter  blue  color,  and  larger  than 
those  meutioned  above. 

The  life-history  of  Haltica  Htmorttnt  may  be  taken  as  an 
example  of  that  of  the  genus.  The  beetles  begin  pairing 
during  April,  and  continue  all  through  the  summer.  The 
female  lays  but  few  eggs,  usually  one  a  day.  The  eggs  are 
deposited  on  the  under  surface  of  a  leaf,  close  under  one 
of  the  projecting  veins ;  they  possess  a  protective  coloring. 
The  development  within  the  egg  lasts  ten  days,  at  the  end 
of  which  a  small  larva  creeps  out,  and  at  once  eats  its  way 
through  the  lower  epidermis  of  the  leaf  into  the  meaophyll 
and  there  forms  long  winding  burrows.  The  larva  or 
maggot  is  of  a  yellowish  color  and  somewhat  cylindrical  in 
form.  It  has  three  pairs  of  legs  anteriorly  and  a  pair  of 
pro-legs  at  its  hinder  end.  The  most  anterior  and  the 
most  posterior  segment  bear  a  black  spot.  The  mouth  is 
provided  with  a  pair  of  mandibles,  by  means  of  which  the 
larva  eats  its  way  through  the  soft  tissue  of  the  leaf.  This 
larval  condition  lasts  about  six  days;  the  maggot  then 
leaves  the  leaf  and  buries  itself  some  one  or  two  inches 
beneath  the  surface  of  the  earth;  here  it  turns  into  s 
chrysalis.  From  this  the  full-grown  beetle  emerges  after 
an  interval  of  fourteen  days,  and  it  is  in  this  stage  of  its 
life-history  that  it  proves  most  destructive  to  the  turnip 
crop.  Several  broods  may  be  produced  each  season ;  toe 
beetle  lives  through  the  winter  sheltered  under  fallen 
leaves,  pieces  of  wood,  clods  of  earth,  etc.,  until  the  warmth 
of  spring  awakens  it,  wheu  it  soon  begins  to  lay  eggs. 

Since  the  chief  damage  to  the  crop  is  due  to  the  perfect 
beetle  devouring  the  young  leaves  of  the  turnip  plant,  on* 
of  the  most  important  methods  of  dealing  with  the  peat  is 
to  ensure  a  strong  and  healthy  growth  of  the  plant,  by 
means  of  mauuring,  watering,  etc.  Another  preventative 
is  the  removal  of  such  weeds  as  the  shepherd's  purse  and 
charlock,  which  harbor  the  insect  in  great  numbers,  and 
the  removal  of  any  stubble  in  which  it  might  pass  the 
winter.  When  a  crop  is  badly  attacked  dressings  of  soot 
and  gas-lime  mixed  with  sulphur  and  lime,  or  of  soot  or 
lime  alone,  prove  efficacious,,  but  these  must  be  applied 
whilst  the  dew  is  on  tho  leaves  or  the  **  fly  "  will  cheapo. 

TURNSTONE,  the  name  long  given'  to  a  shore- 
bird,  from  its  habit  of  turning  over  with  its  bill  such 
stones  as  it  can  to  seek  its  food  in  the  small  crusta- 
ceans or  other  animals  lurking  beneath  them.  It  it 
the  Trinqa  interpret  of  Linnaeus  and  StrrpsHtu  in- 
terpret of  most  later  writers,  and  is  remarkable  as 
beiug  perhaps  the  most  cosmopolitan  of  birds  •  for, 
though  properly  belonging  to  the  northern  hemi- 
sphere, there  is  scarcely  a  sea-coast  in  the  world  on 
which  it  may  not  occur:  it  has  been  obtained  from 
Spitzbergen  to  the  Strait  of  Magellan  and  from  Point 
Barrow  to  the  Gape  of  Good  Hope  and  New  Zealand- 
examples  from  the  southern  hemisphere  being,  how- 
ever, almost  invariably  in  a  state  of  plumage  that 
shows,  if  not  immaturity,  yet  an  in 
duction.  It  also,  though  much  * 
to  the  margins  of  inland  rivers  „ 
very  rarely  seen  except  in  the  neighborhood  of 
and  salt  water  for  preference. 

The  Turnstone  is  about  as  big  as  an  ordinary  Snipe  j  but, 
compared  with  most  of  its  allies  of  the  group  Ltaucohr.  to 
which  it  belongs,  its  form  is  somewhat  heavy,  and  its  legs 
are  short.    Still  it  is  brisk  in  its  movements,  and  its 

■  The  name  seems  to  appear  first  in  Willughby's  Onutiujinma 
(p.  231)  In  1676;  but  he  gave  as  an  al(at  that  of  Sea-Dottrel,  under 
which  name  a  drawing,  figured  by  him  (pi.  56),  was  sent  to  htm 
by  Sir  Thorns*  llrowne. 
1  Llnnoeus  (OH.  oelt  GolhUiwUka  Retn,  p.  217),  who  first  met  wtta 
1  this  bird  on  the  island  of  QotUand,  1st  Julv,  1741,  was  under  lbs 
mistaken  belief  that  it  was  there  called  Tolk  (—  inierpmi  Bet 
that  name  properly  belong  to  the  Rfdshaxk  (o.r.).  from  the  err 
;  of  warning  to  other  animals  that  it  utters  on  the  approach  of 


state  ol  plumage  that 

n  ineptitude  for  repro- 
less  commonly,  resorts 
i  and  lakes;  but  it  is 
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Tant'K»t<?a  plumage  makes  it  a  pleasing  bird.  Seen  in 
front,  its  white  face,  striped  with  black,  aud  broad  black 
jrariret  attract  attention  as  it  sita,  often  motionless,  on  the 
rocks;  while  in  flight  the  white  of  the  lower  part  of  the 
hack  and  white  baud  serosa  the  wings  arc  no  leas  conspicu- 
l  at  a  distance.  A  uearer  view  will  reveal  the  rich 
of  the  uiautle  and  upper  wing-coverts,  and  the 
of  colors  thus  exhibited  suggest*  the  term 
-  tortoise-shell"  often  applied  to  it -the  quill- feathers 
being  mostly  of  a  dark  brown  aud  its  lower  parts  pare 
white.  The  deeper  tints  are,  however,  peculiar  to  the 
nuptial  plumage,  or  are  only  to  be  faintly  t  raced  at  other 
turns,  so  that  in  winter  the  adults — and  the  young  always 
—have  a  much  plainer  appearance,  ashy-gray  and  white 
being  almost  the  only  hues  observable.  From  the  fact  that 
Turnstones  may  be  met  with  at  almost  any  season  in  vari- 
ous puts  of  the  world,1  and  especially  on  islands  as  the 
(aoaries,  Azores,  and  many  of  those  in  the  British  seas,  it 
has  been  inferred  that  these  birds  may  breed  in  such  places. 
In  some  cases  tbia  may  prove  to  be  true,  but  in  most  evi- 
dence to  that  effect  is  wanting.  In  America  the  breeding 
range  of  this  species  has  not  been  defined.  In  Europe 
there  is  good  reason  to  suppose  that  it  includes  Shetland  ; 
bat  it  is  on  the  northwestern  coast  of  the  continent,  from 
Jutland  to  the  extreme  north  of  Norway,  that  the  greatest 
number  are  reared.  The  nest,  contrary  to  the  habits  of 
most  Limicolm,  is  generally  placed  under  a  ledge  of  rock 
which  shelters  the  bird  from  observation,"  and  therein  are 
laid  four  eggs,  of  a  light  olive-green,  closely  blotched  with 
brown,  and  hardly  to  be  mistaken  for  those  of  any  other 
bird.  A  second  species  of  Turnstone  is  admitted  by  some 
snthors  and  denied  by  others.  This  is  the  8.  mdauocrpha- 
hu  of  the  Pacific  coast  of  North  America,  which  is  said  to 
be  on  the  average  larger  than  8.  interpret,  and  it  never  ex- 
hibits any  of  the  chestnut  coloring. 

Though  the  genus  StreptUcu  seems  to  be  rightly 
placed  among  the  Chnradriidce  (cf.  PLOVER),  it  occu- 
pies a  somewhat  abnormal  position  among  them,  and 
iu  the  form  of  it*  pointed  beak  and  its  variegated 
coloration  has  hardly  any  very  near  relative,    (a.  n.) 

TURPENTINE  consist*  of  the  oleo-resins  which 
exude  from  certain  trees,  especially  from  some  conifers 
and  from  the  terebinth  tree,  Puttacia  Terehinthu*,  L. 
It  was  to  the  product  of  the  latter,  now  known  as 
Chian  turpentine,  that  the  term  was  first  applied. 
The  terebinth  tree  (rlpptvOoc  of  Theophrastus)  and  its 
resin  [ptrivn  TtppivOivn)  were  well  known  and  highly 
prized  from  the  earliest  times.  The  tree  is  a  native 
of  the  islands  and  shores  of  the  Mediterranean,  pass- 
ing eastward  into  Central  Asia;  but  the  resinous  exu- 
dation found  in  commerce  is  collected  in  the  island  of 
Scio.  Chian  turpentine  is  a  tenacious  semi-fluid  trans- 
parent body,  yellow  to  dull  brown  in  color,  with  an 
agreeable  resinous  odor  and  little  taste.  On  exposure 
to  the  air  it  becomes  dry,  hard,  and  brittle.    In  their 

Seneral  characters,  turpentines  are  soft  solids  or  semi- 
uid  bodies,  consisting  of  a  mixture  of  one  or  more 
resins  with  essential  oils,  which,  although  differing  in 
physical  properties,  have  a  composition  corresponding 
to  the  formula  CMH.«.  They  also  contain  minute  quan- 
tities of  oxygenated  oils.  Formerly  they  had  consid- 
erable reputation  in  medicine,  and  they  still  continue 
to  be  employed  in  plasters  and  ointments ;  but  their 
great  use  is  in  the  arts,  for  which  they  arc  separated 
By  distillation  into  rosin  or  colophony  (see  Rosin,  vol. 
xx.  pp.  875-76)  and  oil  or  spirit  of  turpentine. 

Crude  or  common  turpentine  is  the  commercial  name  which 
embraces  the  oleo-resin  yielded  by  several  coniferous  trees, 
both  European  and  American.  The  principal  European 
product,  sometimes  distinguished  as  Bordeaux  turpentine, 
is  obtained  from  the  sea  pine,  Pinu*  maritima,  in  the  Landes 
department  of  France.  Crude  turpentine  is  further 
by  the  Scotch  fir,  P.  syfreifri*,  throughout  northern 
and  by  the  Corsican  pine,  P.  Laricio,  in  Austria  and 
In  the  United  States  the  turpentine-yielding  piues  are  the 
swamp  pine,  P.  paluttri*,  and  the  loblolly,  P.  Tteda,  both 
inhabiting  North  and  South  Carolina,  Georgia,  and  Ala- 

1  The  authors  of  The  Water  Bird*  o/  Sntih  America  (i.p.  123)  In 
reference  to  this  fact  raise  the  ingenious  question,  "  Do  birds, 
after  they  have  become  old,  effete,  or  barren,  prefer  to  stay  in  a 
wsrm  climate?" 
'  There  is  UUle  external  difference  between  the  sexes,  and  the 
of  the  hen-bird  seem  to  require 


is  yielded  by  the  large  tree,  Lori* 
europtea,  from  which  it  is  collected  principally  in  Tyrol. 
Stratburg  turpentine  is  obtained  from  the  bark  of  the  silver 
fir ;  bnt  it  is  collected  only  in  small  quantities, 
turpentines  are  obtained  "from  the  mountain  pine,  P.  Pun 
the  stone  pine,  P.  Cembra,  the  Aleppo  pine,  P.  hatcpenrii, 


etc. 

The  so-called  Canada  balsam,  from  Abie*  baUamea  (see 
Balsam,  vol.  iii.  p.  253),  is  also  a  true  turpentine. 

Oil  of  turpentine  as  a  commercial  product  is  obtained  from 
all  or  any  of  those  oleo-rvsins,  but  ou  a  large  scale  only 
from  crude  or  common  turpentine.  The  essential  oil  is 
rectified  by  redistillation  with  water  and  alkaline  car- 
bonates, and  the  water  which  the  oil  tarries  over  with  it  is 
removed  by  a  further  distillation  over  calcium  chloride. 
Oil  of  turpentine  is  a  colorless  liquid  of  oily  consistence, 
with  a  strong  characteristic  odor  and  a  hot  disagreeable 
taste.  Its  boiling  poiut  ranges  from  152°  [306°  F.)  to  172°  C. 
(346°  F.]  at  ordinary  temperature;  its  sp.  gr.  is  between 
0.656  and  0.870;  and  in  optical  properties  it  rotates  the 
plane  of  polarized  light  both  to  right  and  left  in  varying 
degrees  according  to  its  sources.  It  is  soluble  in  alcohol, 
ether,  benzol,  other  essential  oils,  and  the  fixed  oils,  and 
itself  is  a  solvent  of  resins  and  caoutchouc.  On  exposure  to 
the  air  it  dries  to  a  solid  resin,  and  when  oxidized  in  the 
presence  of  water  gives  off  peroxide  of  hydrogen — a  reac- 
tion utilised  in  the  preparation  of  a  disinfectant  called 
"  sanitas."  Oil  of  turpentine  is  largely  used  in  the  prepara- 
tion of  varnishes,  and  as  a  medium  by  painters  in  their 
"  flat "  colors. 

TURPIN,  archbishop  of  Rheims  and  the  supposi- 
tious author  of  Hi$tona  Karoli  Magni  et  Rulhotandi, 
is  probably  to  be  identified  with  Tilpin,  who  was  arch- 
bi.shop  of  Rheims  towards  the  end  of  the  8th  century. 
This  Tilpin  is  alluded  to  by  H  incmar  (845-882),  his 
third  successor  in  the  see.  According  to  Flodoard  (ob. 
969 )}  Charles  Mattel  drove  Ragobert,  bishop  of 
Rheims,  from  his  office,  putting  in  his  place  a  warrior- 
clerk,  Milo.  The  same  writer  represents  Milo  as  dis- 
charging a  mission  among  the  Vascones  or  Basques, 
the  very  people  to  whom  authentic  history  has  ascribed 
the  great  Carolingian  disaster  at  Roncesvalles.  It  is 
possible  that  we  owe  the  warlike  legends  that  have 
accumulated  round  the  name  of  Turn  in  to  some  confu- 
sion of  his  identity  with  that  of  his  martial  prede- 
cessor. Flodoard  says  that  Tilpin  was  originally  a 
monk  of  St.  Denis  ;  and  we  know  from  Hincmar  that 
after  his  appointment  to  Rheims,  he  occupied  himself 
in  securing  the  restoration  of  the  metropolitan  rights 
and  landed  property  of  his  church,  whose  revenue  and 
prestige  had  been  impaired  under  Milo's  rule.  He 
was,  according  to  the  latter  authority,  elected  in  the 
days  of  Pippin,  the  son  of  Charles  Mattel,  i>.,  be- 
tween 752  and  768.  He  died,  if  we  mav  trust  the 
evidence  of  a  diploma  alluded  to  by  Mabilfon,  in  794. 
Hincmar,  who  composed  his  epitaph,  makes  him 
bishop  for  forty  years  and  more,  from  which  it  is 
evident  that  he  was  elected  somewhere  about  754. 
Flodoard,  however,  states  that  he  died  in  the  forty- 
seventh  year  of  bis  bishopric.  Tilpin  was  present  at 
the  synod  of  Rome  in  769 ;  and  Pope  Hadrian,  at  the 
request  of  Charlemagne,  sent  him  a  pallium  and  con- 
firmed the  rights  of  his  church  ( Gallia  Christiana,  ix. 
28-30).  According  to  Flodoard,  he  substituted  monks 
for  canons  in  the  monastery  of  St.  Retuigius  ;  and  17th- 
century  tradition  ascribed  to  him  an  ancient  pontifiealc, 
Btill  extant  in  Marlot's  days  (17th  century). 

The  above  is  a  summary  of  all  that  authentic  history  and 
trustworthy  tradition  teach  about  the  author  to  whom  the 
common  voice  of  the  Middle  Ages  ascribed  the  Hittoria 
Caroli  Magni.  A  short  account  of  the  work  has  been  given 
elsewhere  (Roland,  Lboknd  of).  But,  popular  as  this 
production  was  during  the  Middle  Ages,  it  was  rather  fas 
crystallization  of  earlier  Rolaud  legends  than  the  sourc.  of 
later  ones.  Potthast  has  enumerated  about  fifty  codices 
without  by  any  means,  according  to  M.  Gaston  Paris,  ex- 
hausting the  list.  The  latter  writer  has  made  the  Hittoria 
Karoli  the  subject  of  a  special  study  IDe  Pteudo-Turpino, 
Paris,  1865),  which  may  be  recommended  as  a  model  of 
1  brilliant  though  cautiousscholarship.  The  great  popularity 
of  the  pseudo-Turpin  seems  to  date  from  the  latter  half  of 
the  12th  century;  and  M.  Paris  enumerates  at  least  Ave 
French  translations  belonging  to  the  13th,  and  one  into 
Latin  verse  of  about  the  same  age.    Mr.  Ward  (Cat.  of 
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TURQUOISE— TURRETIN. 


Romance*.  MO]  has  recently  expressed  a  doubt  as  to  whether 
the  Tnrpiu  chronicle  was  completed  at  Viennc. 

TURQUOISE,  a  blue  or  bluish  preen  mineral, 
valued,  when  cut  and  polished,  as  an  ornamental  stone. 
The  finest  variety  occurs  in  Persia,  whence  it  originally 
reached  western  Europe  by  way  of  Turkey,  and  thus 
came  to  be  called  by  the  Venetians,  who  imported  it, 
turchaa,  and  by  the  French  turquoite.  It  is  chemi- 
cally a  hydrated  phosphate  of  aluminium,  associated 
with  a  variable  proportion  of  hydrated  phosphate  of 
copper,  to  which  it  owes  much  of  its  color.  The  green 
tints  of  certain  varieties  appear  to  be  due  to  admixture 
with  salts  of  iron.  A  fine  blue  Persian  turquoise, 
analyzed  by  Prof.  A.  H.  Church,  yielded— alumina 
40.19,  phosphorus  pentozide 32.86,  water  19.34,  cupric 
ozide  5.27,  ferrous  oxide  2.21,  and  mangunous  oxide 
0.36.  The  most  valued  tint  of  the  turquoise  is  a 
delicate  blue,  inclining  slightly  to  green  ;  in  many 
specimens  the  green  becomes  more  pronounced  with 
age.  Although  the  turquoise  is  practically  opaque,  ! 
sections  may  be  ground  so  thin  as  to  admit  of  exam-  i 
ination  by  transmitted  light  Its  microscopic  struc-  I 
ture  was  first  studied  by  Prof.  Fischer  of  Freiburg 
(Baden),  afterwards  by  H.  Biicking  of  Strasburg, 
and  recently  by  Clarke  and  Dillcr.  Thin  sections 
are  almost  colorless.  Between  crossed  Niools  they 
show  either  a  fibrous  texture  or  a  finely  granular 
aggregate  of  doubly-refracting  particles  without  defi- 
nite crystalline  outlines.  The  mineral  has  never 
been  found  crystallized,  but  occurs  as  veins,  nodules, 
stalactitic  masses,  and  incrustations.  Large  pieces  are 
exceedingly  rare.  The  specific  gravity  of  turquoise  is 
about  2.75,  and  its  hardness  below  6;  it  takes  a  fair 
polish  and  exhibits  a  feeble  lustre.  It  is  usually  cut 
en  cabochon  or  with  a  low  convex  surface,  and  in  the 
East  is  frequently  engraved  with  Persian  and  Arabic 
inscriptions,  generally  passages  from  the  Koran, — the 
incised  characters  being  in  many  cases  gilt.  Such  ob- 
jects are  worn  as  amulets.  The  turquoise  has  always 
been  associated  with  curious  superstitions,  the  most 
common  being  the  notion  that  it  changes  color  with 
variations  in  the  state  of  its  owner's  health,  or  even  in 
sympathy  with  his  affections. 

Persia  is  the  chief  centre  of  the  turquoise  trade,  where 
the  same  mines  have  been  worked  for  at  least  eight 
centuries.  The  finest  stones  are  found  near  Nishapur  in 
Kborasan  (see  Persia,  vol.  xviii.  p.  G33).  Tavernier, 
writing  in  the  17th  century,  states  that  the  best  turquoise, 
reserved  for  the  sole  use  of  the  shah,  was  obtaiued  from  the 
mine  which  he  describes  as  the  Vieiite  Roche,  while  inferior 
stones  were  got  fr,,m  the  NouveUe  Roche.  These  terms  still 
survive,  all  turquoise  of  fine  color  beiug  said  in  trade  to  bo 
from  the  "old  rock,"  and  that  which  is  pale,  or  changes  I 
tint  on  exposure,  is  from  the  "  new  rock."  According  to  a  ' 
recent  report  by  Consul  Benjamin  at  Teheran  the  best  tur- 
quoise is  found  at  Abu  Ruth,  aud  all  the  Kborasan  mines 
are  farmed  by  a  few  prominent  officials,  who  pay  to  the  shah 
an  annual  rent  of  about  £nT>00  [$31,590].  Dr.  Tietze  has  lately 
described  specimens  of  the  matrix  of  the  tniucral  brought  to  ! 
Vienna  from  Persia  by  General  Scbindler.  These  show  that ' 
the  turquoise  occurs,  not  in  clay -slate,  as  is  often  stated,  but 
in  a  porphyritic  trachyte  or  trachytic  breccia,  and  in  loose 
fragments  in  the  neighboring  alluvium.  The  mineral  is 
also  found  iu  Kermau  in  southern  Persia,  but  the  stone  is 
of  pale  color,  tending  to  fade,  and  the  mines  which  yield 
it  are  now  nearly  abandoned.  In  Major  C.  Macdonald 
found  turquoise  in  Wady  Maghara  and  Wady  Sidreh,  near 
Sinai  (q.r. ),  where,  according  to  Mr.  II.  Baucruiau,  it  lines 
the  open  joints  of  a  ferruginous  sandstone,  and  is  also  em- 
bedded in  small  ochreous  nodules  in  the  rock  itself.  The 
redder  the  rock  the  finer  the  color  of  the  associated  tur- 
quoise. As  the  color  is  liable  to  fade,  the  Arabian  turquoise 
has  not  a  good  name  among  jewelers,  aud  the  workings 
were  abandoned  by  Macdonald  in  lStfo.  Iti  Wady  Maghara 
there  are  relics  of  extensive  miniug  operat  ions,  presumably 
for  turquoise,  of  so  early  a  date  that  the  rock  was  wrought 
by  fliut  implements.  The  early  inhabitants  of  Mexico 
made  much  use  of  this  mineral  for  inlaying  obsidian  orna- 
ments, and  for  mosaic  work  with  iron-pyrites.  It  was 
probably  one  of  the  atones  known  as  chalchihmll.  In  1858 
Prof.  W.  P.  Blake  called  attention  to  the  occurrence  of  tur-  j 
quoiae  at  Cerillos,  about  22  miles  southwest  of  Santa  F6,  iu 


New  Mexico,  where  mining  operations  for  this  mineral 


were  carried  on  two  centuries  ago.  The  turquoise  vanes 
in  color  from  sky-blue  to  apple-green,  and  is  found  as  nod- 
ules and  small  veins  in  a  felspathic  rock  of  micrograniuc 
texture,  probably  of  eruptive  origin.  The  mines  of  Cerillts 
are  no  longer  worked.    A  similar  green  mineral  it  found 


at  Turquoise  Mountain  in  Cochise  county  and  at  Mineral 
Park,  Mohave  county,  Arizona.  It  also  occurs  to  a  small 
extent  in  southern  Nevada,  where  it  is  found  as  blue  grains 
disseminated  through  a  sandstone.  In  Europe  the  tur- 
quoise is  found  at  Oelsnitz  in  Saxony  and  near  Jordao*- 
miihl  in  Silesia,  occurring  at  the  latter  locality  in  day- 
slatu.  Under  the  names  of  callnit  and  eaUtima  Pliny  described 
a  green  mineral  which,  if  not  our  turquoise,  seems  to  hare 
been  very  closely  related  to  it.  A  bright  green  miners), 
wrought  into  beads,  and  found  with  stone  hatchets  in 
ancient  graves  at  Men-er  Hrojck  (Rock  of  the  Fairy  in 
Brittany,  was  described  in  1864  by  M.  Damonr,  who.  seek- 
ing to  identify  it  with  Pliny's  caUeit,  revived  this  name. 
Dana  afterwards  brought  the  word  into  harmony  with  our 
mineralogical  nomenclature  by  writing  it  callainite.  The 
mineral  in  question  is  a  hydrated  phosphate  of  aluminium, 
apparently  identical  with  Breithaupt's  variscite.  By  many 
mineralogists  the  true  turquoise  is  called  calaite  isee  voL 
xvi.  p.  422). 

Turquoise  is  commonly  imitated  by  enamels,  but  of  late 
some  ingenious  counterfeits  have  been  made  with  the  same 
chemical  composition  as  the  natural  stone.  To  increase  ttie 
deception,  pieces  of  ochreous  matter  are  inserted  at  the 
back  of  the  artificial  turquoise,  to  imitate  the  natural 
matrix.  In  order  to  distinguish  between  the  genuine  stone 
and  its  imitations,  Pohl  recommends  that  a  splinter  should 
be  strongly  heated  in  a  platinum  capsule,  when'  the  true 
turquoise  is  reduced  to  a  brownish  black  powder  or  a  fri- 
able mass  with  a  decrepitating  sound ;  the  false  turquoise 
does  not  decrepitate,  but  cither  fuses  to  a  glass  or  U  reduced 
to  a  frit. 

For  recent  Information  on  the  turquoise,  sec  "  Das  Vorkom- 
men  der  Turklse  bei  Nischapur  In  Perslen,"  by  Dr.  E.  Tieue.  in 
Verhandl.  d.  k.  k.  geolog.  RriehmmtaU.  No.  6,  1884,  p.  88  j  ■  Mikro*. 
koplache  I'ntersuchung  des  Turkls."  by  H.  Bucking,  in  ZeUtdt  /. 
KryttnUoq.,  vol.  11..  1878. p.  163:  "  Eine  elnfache  undnichcrermer- 
Bcheidut'igswelsc  der  ecliten  Tnrklse  von  deren  Nachahmun*i-nT 
in  y.Jahro.f.  Mincralogie,  1878,  p.  864 ;  "  Turqots  from  New  Mex- 
ico." by  F.  W.  Clarke  and  J.  B.  DUler.  In  Americ  Jour*.  &v*x. 
Sept..  188C,  p.  211  ;  •'  Kevlslon  of  Mineral  Phosphates,  No.  Iv  ,  Cal- 


TURRETIN,  or  Turrettni.  Three  theologians  of 
this  name  figure  in  the  history  of  Genevan  Theology. 

1,  Benoit  Turretin  (1588-1631),  the  son  of  Fran- 
cesco Turretini,  a  native  of  Lucca,  who  settled  in 
Geneva  in  1579,  was  born  in  that  town  on  9th  No- 
vember, 1588.  He  was  ordained  a  pastor  in  Geneva 
in  1612,  and  became  professor  of  theology  in  1618-  In 
1620  he  represented  the  Genevan  Church  at  the 
national  synod  of  Alais,  when  the  decrees  of  the  synod 
of  Dort  were  introduced  into  France;  and  in  1621  he 
was  sent  on  a  successful  mission  to  the  states  general 
of  Holland,  and  to  the  authorities  of  the  Hanseatie 
towns,  with  reference  to  the  defence  of  Geneva  against 
the  threatened  attacks  of  the  duke  of  Savoy.  He 
published  in  1618-20  a  defence  of  the  Genevan  trans- 
lation of  the  Bible.  Benoit  Turretin  died  at  Geneva 
on  4th  March,  1631. 

2.  Francois  Turretin  (1623-87),  son  of  the  pre- 
ceding, wns  born  at  Geneva  on  17th  October.  It>23. 
After  studying  theology  in  Geneva,  Holland,  and 
France,  he  became  a  pastor  in  Geneva  in  1647  :  after 


a  brief  pastorate  at  Leyd  en,  he  again  returned 
Geneva  as  professor  of  theology  in  1653.  He  was  i 
of  the  most  influential  supporters  of  the  Formula 
Comennu  Helvetica,  drawn  up  chiefly  by  Heidegger, 
in  1675,  and  of  the  particular  type  of  Calvinistic  the- 
ology which  that  symbol  embodied.  His  Institutio 
Theohfficr  Elench'cxt;  (3  vols.  4to,  Geneva.  1680-83) 
has  passed  through  frequent  editions,  the  last  reprint 
having  been  made  in  Edinburgh  in  1847.  F.  Turretin 
died  at  Geneva  on  28th  September.  1687.  He  was 
also  the  author  of  volumes  entitled  De  Satitfartjtme 
Christi  I)i*i>utationt*  (Geneva,  1666)  and  De  AVw- 
mtrt'a  Serrtsione  Nostra  ab  Ecctexia  Romann  (Geneva. 
1687). 

3.  Jean  Alphonse  Turretin  (1671-1737),  son  of 
the  preceding,  was  born  at  Geneva  on  13th  August, 
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1671.  He  was  educated  at  Geneva  and  in  Holland, 
and  after  travelling  in  England  and  in  France  was 
received  into  the  Venerable  Compagnie  dee  Pas- 
ture of  Geneva  in  1693.  In  1697  he  became  pro- 
fessor of  church  history.  During  the  next  forty  years 
of  his  life  he  enjoyed  great  influence  in  Geneva  as  the 
advocate  of  a  more  liberal  theology  than  had  prevailed 
under  the  preceding  generation,  and  it  wan  largely 
through  his  instrumentality  that  the  use  of  the 
Formula  Consentut  Helvetica  as  a  symbol  was  discon- 
tinued in  1725.  He  also  wrote  and  labored  for  the 
promotion  of  union  between  the  Reformed  and  Lu- 
theran Churches,  his  most  important  work  in  this 
connection  being  Nubea  Testium  pro  Moderate  et  Paci- 
fico  de  Rebut  Theologicis  Jndicto,  et  lnttituenda  inter 
Frotatantes  Concordia  (Geneva,  1719).  Besides  this 
he  wrote  Cogitationet  et  DUsertationet  Theological, 
on  the  principles  of  natural  and  revealed  religion 
(Geneva,  1737);  and  commentaries  on  Thessalonians 
and  Romans  were  published  posthumously.  He  died 
at  Geneva  on  1st  May,  1737. 
TURTLE.  See  Tortoise. 

TUSCANY  (Ital.  Totcana),  one  of  the  sixteen  com- 
partimenti  of  the  kingdom  of  Italy,  contains  eight 
provinces  —  Arezzo,  Florence,  Grosseto,  Leghorn, 
Lucca,  Mas&a-Carrara,  Pisa,  and  Siena — And  has  an 
area  of  9287  square  miles,  with  a  population  of  2,208,- 
869  in  1881.  In  1859,  immediately  before  it  united 
with  the  kingdom  of  Sardinia,  the  grand-duchy  of 
Tuscany,  exclusive  of  Majssa- Carrara,  which  then  be- 
longed to  Modena,  but  including  the  islands  of  Gor- 
gona,  Elba,  Pianosa,  Formica,  Montecristo,  Giglio, 
and  Gianutra,  as  well  as  the  duchy  of  Lucca  ( united 
to  it  in  1847),  had  an  area  of  8625  square  miles  and 
»  population  of  1,806,940.  See  Italy,  vol.  xiii.  p. 
447. 

Etrcxia  (q.r  was  finally  annexed  to  Rome  in  351  B.C. 
(Ma  Rome),  and  constituted  the  seventh  of  the  eleven 
regions  into  which  Italy  was,  for  administrative  purposes, 
divided  by  Augustus.  Under  Constantino  it  was  united 
into  one  province  with  Umbria,  an  arrangement  which 
subsisted  until  at  least  400,  as  the  Sotitia  speaks  of  a  "  con- 
'ularii  Tojtcin  et  UmbrisB."  In  Ammianus  Marcellinus 
there  is  implied  a  distinction  between  "Tuscia  suburbica- 
ria"  and  "  Tuscia  annonaria,"  the  latter  being  that  portion 
which  lies  to  the  north  of  the  Arno.  After  the  fall  of  the 
Western  empire  Tuscia,  with  other  provinces  of  Italy,  came 
ively  under  the  sway  of  Herulians,  Ostrogoths,  and 
ind  Lorn 


Greek  and] 


,"  Tuscia 


Lmxobardoruni,"  comprising  the  districts  of  Viterbo,  Cor 
nrto,  and  Bolsena.  was  distinguished  from  "Tuscia  Regni,' 
which  lay  more  to  the  north.   Under  Charlemagne  th< 


the 

.  of  tuscia  or  Toacana  became  restricted  to  the  latter 
only.  One  of  the  earliest  of  the  Frankish  marquiaes  was 
Boniface,  either  first  or  second  of  that  name,  who  about  828 
fought  with  success  against  the  Saracens  in  Africa.  Adal- 
bert I.,  who  succeeded  him,  in  878  espoused  the  cause  of 
ftrioman  as  against  his  brother  Louis  III.  of  France,  and 
suffered  excommunication  and  imprisonment  in  conse- 
quence. Adalbert  II.  (the  Rich),  who  married  the  ambi- 
tious Bertha,  daughter  of  Lothair,  king  of  Lorraine,  took 
»  prominent  part  in  the  politics  of  his  day.  A  subsequent 
marquis,  Hugo  (the  Great),  became  also  duke  of  Spoleto  in 
Hi.  The  male  line  of  marquises  ended  with  Boniface  II. 
|nr  III.),  who  was  murdered  in  1052.  His  widow,  Beatrice, 
in  married  Godfrey,  duke  of  Lorraine,  and  governed 
the  country  till  her  death  in  1076,  when  she  was  succeeded 
by  Matilda  (q.t.i.  her  only  child  by  her  first  husband. 
Matilda  died  in  1114  without  issue,  bequeathing  all  her  ex- 
tensive possessions  to  the  church.  Tho  consequent  struggle 
between  the  popes,  who  claimed  the  inheritance,  and  the 
emperors,  who  maintained  that  the  countess  had  no  right 
<"  dispose  of  imperial  fiefs,  enabled  the  principal  cities  of 
1  w»ny  gradually  to  aasert  their  independence  and  govern 
themselves  under  consuls  and  elders  of  their  own  selection. 
The  most  important  of  these  Tuscan  republics  or  self-gov- 
erned communes  were  Florence,  Pisa,  Siena,  Arezzo,  Plstoia, 
and  Lucca.  Some  account  of  the  manner  in  which  they 
were  all  gradually  absorbed  by  Florence  will  be  found 
under  Florence  and  Medici.  The  title  of  grand-duke  of 
Tuscany  was  conferred  on  Cosmo  de'  Medici  by  Pius  V.  in 
1569,  and  the  emperor  (Maximilian  II.),  after  withholding 
his  consent  for  some  years,  ultimately  confirmed  it  to 
in  1578.    In  1735,  in  view  of  the  child- 


lessness  of  Giovan  Gastone,  the  last  of  the  Medici,  the  suc- 
cession of  Francis,  duke  of  Lorraine,  afterwards  emperor 
Francis  I.,  was  arranged  for  by  treaty.  In  1765  he  was 
succeeded  as  grand-duke  by  his  second  son  Leopold  (see 
Leopold  II.),  who,  on  becoming  emperor  in  1790,  handed 
Tuscany  over  to  his  second  son  Ferdinand,  third  grand- 
duke  of  the  name.  The  duchy  was  occupied  by  the  French 
in  1799,  ceded  to  Louis,  prince  of  Parma,  by  the  convention 
of  Madrid  in  1801,  and  annexed  to  the  French  empire 
in  1808.  Ferdinand,  however,  was  reinstated  in  1814,  and 
on  hia  death  in  1824  was  succeeded  by  his  son  Leopold,  sec- 
ond grand-duke  of  the  name,  who  was  deposed  by  the  con- 
stituent assembly  on  16th  August,  1860.   See  Italy. 


TUSCULUM,  an  ancient  Latin  city,  situated  in  a 
commanding  position  on  one  of  the  eastern  ridges  of 
the  Alban  Hills,  near  the  Bite  of  the  modern  Frascati 
(g.v. ).  It  has  a  very  beautiful  and  extensive  view  of  the 
Canipagna,  with  Rome  lying  fifteen  miles'  distant  to 
the  northwest,  on  the  west  the  sea  near  Ostia,  and  the 
long  range  of  the  Sabine  Hills  on  the  northeast. 
According  to  tradition,  the  city  was  founded  by  Tele- 
gonus,  the  son  of  Ulysses  and  Circe ;  hence  Horace 
{Epod.y  i.  30)  speaks  of  it  as  "Circaea  mania"  and 
Ovid  {Fast.,  iii.  91)  as  "Telegoni  moenia"  fsee  also 
Prop.,  iii.  30,  4,  and  Sil.  Ital.,  xii.  535).  The  legend- 
ary descent  of  one  of  the  chief  Tusculan  families,  the 
gens  Mamilia,  from  Ulysses  through  Telegonus  is  com- 
memorated on  some  denarii  struck  by  the  Mamiliau 
gens  in  the  later  years  of  the  Roman  republic  ;  these 
have  on  the  reverse  a  figure  of  Ulysses  recognized  by 
his  dog  Argo.  When  Tarquinius  Supcrbus  was  ex- 
pelled from  Rome  his  cause  was  espoused  by  the  chief 
of  Tusculum,  Octavius  Mamilius,  who  took  a  leading 
part  in  the  formation  of  the  Latin  League,  composed 
of  the  thirty  principal  cities  of  Latium,  banded 
together  against  Rome.  Mamilius  commanded  the 
Latin  army  at  the  battle  of  Lake  Regillus,  a  piece  of 
water  which  then  lay  immediately  below  the  Colics 
Tusculani,  but  is  now  dried  up.  At  this  battle  (497 
B.c.)  Mamilius  was  killed,  and  the  predominance  of 
Rome  among  the  Latin  cities  was  practically  estab- 
lished. From  that  time  Tusculum  became  an  ally  of 
Rome,  and  on  that  account  frequently  incurred  the 
hostility  of  the  other  Latin  cities.  In  378  B.C.,  after 
an  expression  of  complete  submission  to  Rome,  the 
people  of  Tusculum  received  the  Roman  franchise, 
and  thenceforth  the  city  continued  to  hold  the  rank  of 
a  municipinm.  Several  of  the  chief  Roman  families 
were  of  Tusculan  origin,  e.g.,  the  gentes  Mamilia, 
Fulvia,  Fonteia,  Juventia,  and  Porcia;  to  the  last- 
named  the  celebrated  Catos  belonged.  During  the 
imperial  period  little  is  recorded  about  Tusculum ; 
but  soon  after  the  transference  of  the  seat  of  empire  to 
Constantinople  it  became  a  very  important  stronghold, 
and  for  some  centuries  its  counts  occupied  a  leading 
position  in  Rome  and  were  especially  influential  in 
the  selection  of  the  popes.  During  the  1 2th  century 
there  were  constant  struggles  between  Rome  and 
Tusculum,  and  towards  the  close  of  the  century  the 
Romans,  supported  by  the  German  emperor,  gained 
the  upper  hand,  and  the  walls  of  Tusculum,  together 
with  the  greater  part  of  the  city,  were  destroyed. 


Extensive  remains  still  exist  of  the  massive  walls,  which 
surrounded  the  city,  and  of  its  arx — a  separate  citadel — 
which  stood  on  an  abrupt  rock,  approached  only  on  one 
side,  that  towards  the  city,  with  which  it  was  connected  by 
long  walls.  The  walls  are  built  of  large  blocks  of  the 
native  "  lapis  Albanus  "  or  peprrino,  some  of  them  as  much 
as  5  feet  long  by  3  feet  thick.  They  probably  beloug  to  the 
early  republican  period ;  restorations  in  concrete  faced  with 
'•  opus  reticulatum  "  of  the  1st  century  B.C.  can  be  traced  in 
many  places. 

During  the  latter  years  of  the  repuhlic  and  under  the 
empire  Tusculum  was  a  favorite  site  for  the  country  villas 
of  wealthy  Romans.   That  of  Lucullus  was  very  large  and 


milt  there  by 


Julius  Caesar,  L. 


q.  Metellus,  Marcus  Brutus, 


1  Dinnyslus  (x.  20)  states  that  Tusculum  was  only  100  stadia 
m  Rome;  buttli 
to  the  walls  of  ' 


I  (about  12k  miles)  from  Rome ;  but  the  fifteenth  milestone  on  the 
I  Via  Latins  was  close 
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others.   A  palace  was  erected  by  Tiberias  near 
on  the  way  to  Home,  close  to  the  Vis  Latins. 

The  most  interesting  associations  of  the  city  are  those 
connected  with  Cicero,  whose  favorite  residence  and  retreat 
for  stndy  and  literary  work  was  at  Tnsculnm.  It  was  here 
that  he  composed  his  celebrated  Tueeulan  Disputation*  ami 
other  philosophical  works.   Much  has  been  written  on  the 


sition  of  his  villa,  hat  its  true  site  still  remains  doubtful. 

i  adjoined  thi 
villas  of  Lncullusand  the  consul  Oabinius 


position  of 
Its  grounds 


are  known  to  have  i 


the  more  splendid 
i  Cic,  De  Fin., 

iii.  2,  and  Pro  Ana,  24).  The  most  probable  site  is  that 
now  marked  by  the  Villa  Roflnella  to  the  west  of 
lum,  where  the  hill  is  divided  into  two  ridges.  The  . 
liast  on  Horace,  Epod.,  i.  30,  states  that  Cicero's  villa 
"ad  latera  superiora."  the  plural  probably  being  used  in 
to  the  double  ridge.  The  other  theory,  which 
i  the  site  at  Orotte  Ferrate,  some  distance  farther  to 
the  west,  has  little  evidence  to  support  it.  Although  Cicero 
(Pro  Settio,  43)  speaks  of  his  own  house  as  being  insignifi- 
cant ia  size  compared  to  that  of  his  neighbor  Gabinius,  yet 
we  gather  from  other  notices  in  various  parts  of  his  works 
that  it  was  a  building  of  no  mean  size  and  pretension.  It 
comprised  two  gymnasia  (Dip.,  i.  5;,  with  covered  porlicuM 
for  exercise  and  philosophical  discussion  (Tu*c.  Ditp.,  ii.  3). 
One  of  these,  which  stood  on  higher  ground,  was  called 
"the  Lyceum,"  and  contained  a  library  (Dir.,  ii.  3) ;  the 
other,  on  a  lower  site,  shaded  by  rows  of  trees,  was  called 
"  the  Academy."  The  main  bnildiug  conteiued  a  covered 
porticot  or  cloister,  with  apsidal  recesses  (exerfrjej  contain- 
ing seats  (see  Ad  Fain,  vfl.  '23).  It  also  had  bath-rooms 
{ Ad  Fast.,  xiv.  30),  and  contained  a  uuniber  of  works  of  art, 
both  pictures  and  statues  in  bronze  and  marble  [Ep.  ad  AtL, 
i.  1,  8,  9,  10).  The  central  utrium  appears  to  have  been 
small,  as  Cicero  speaks  of  it  as  au  atnolum  [Ad  Quint.  Ft., 
iii.  1).  The  cost  of  this  and  the  other  house  which  he  built 
at  Pompeii  led  fo  his  being  burdened  with  debt  (Ep.  Ad 
AU.,  ii.  1).  Nothing  now  exist*  which  can  be  asserted  to  be 
part  of  Cicero's  villa  with  any  degree  of  certainty.  The  so- 
called  "scuola  di  Cicerone,"  near  the  linn  of  the  ancient 
wall  of  Tusculum,  is  the  substructure  of  some  building 
formed  in  the  usual  Roman  way  by  a  series  of  vaulted 
chambers,  and  is  clearly  later  in  date  than  the  time  of 
Cicero.  Other  remains  of  houses  exist  in  and  near  the 
city,  but  nothing  is  known  as  to  their  history  or  ownership. 

Ruins  of  two  theatres  atill  exist.  One  of  them,  which  is 
not  earlier  than  the  beginning  of  the  1st  century,  between 
the  city  and  the  arx,  is  fairly  perfect,  and  still  possesses 
most  of  its  ancient  seats,  divided  into  four  eunei  by  three 
flights  of  steps.  Only  traces  remain  of  the  other  theatre, 
which  abutted  agaiust  the  long  walls  that  defended  the 
road  from  the  city  to  the  arx.  Remains  of  an  amphi- 
theatre of  no  great  size 
the  3d  centory.  There 
mentioned  theatre.  In  the  vicinity 

of  interesting  tombs  have  been  discovered  at  various  times ; 
some,  as  for  example  that  of  the  Furii,  contained  valuable 
inscriptions  of  the  4th  and  3d  centuries  B.C. 

The  city  was  supplied  with  water  by  the  Aqua  Crabra, 
and  near  it  were  the  springs  which  fed  two  of  the  Roman 
aqueducts— the  Aqua  Tepula  and  Aqua  Virgo  (Front,  Dt 
Ag.,  8). 

For  further  Information  the  reader  is  referred  to  Cnmpagni, 
Manorie  Storicke  deW  Antim  IWnii  ,•  Canlna,  Doer.  dttt  Antieo 
Tuteulo;  Gell,  Topoar.  Rone  and  U>  Vicinity;  and  Nibby.  Din- 
torni  di  Roma,  vol.  ill. 

TUSSER,  Thomas  (r.  1527-1580),  poet,  was  the 
son  of  William  Turner  by  Isabella,  daughter  of 
Thomas  Smith  of  Rivenhall,  Essex,  where  he  was 
born  about  1527.  Notwithstanding  strong  reluctance 
on  his  part  he  was  sent  in  his  early  years  to  a  music 
school,  and  became  chorister  in  the  collegiate  chapel 
of  the  castle  of  Wallingford.  He  was  afterwards  ad- 
mitted into  the  choir  of  St.  Paul's,  and  went  thence 
to  Eton,  where  he  was  under  the  tuition  of  Nicholas 
Udall.  In  1543  he  was  elected  to  King's  College, 
Cambridge,  and  soon  afterwards  exchanged  to  Trinity 
Hall.  On  leaving  the  university  he  was  for  about  ten 
years  at  court,  probably  in  some  musical  capacity. 
He  then  settled  as  a  farmer  in  Suffolk,  near  the  river 
Stour,  an  employment  which  he  seems  to  have  re- 

Jrarded  as  combining  the  chief  essentials  of  human 
elicity.  Subsequently  he  lived  successively  at  Ipswich, 
West  Dereham,  Norwich,  and  London.  There  he 
died  in  April,  1580,  and  was  buried  in  the  church  of 
St  Mildred  in  the  Poultry.  His  monument  was 
destroyed  in  the  fire,  but  the  quaint  epitaph  is  pre- 


Tn senium  j  served  in  Stow's  Survey  of  London.  A  marble  tablet, 
on  which  the  epitaph  is  inscribed,  has  been  erected  to 
him  in  the  church  of  Manningtree,  Essex. 

Tusser's  poems  on  husbandry  have  the  charm  of  simplic- 
ity and  directness,  and  their  practical  saws  were  appar- 
ently relished,  for  in  his  lifetime  they  went  through  a  num- 
ber of  editions.  They  are  A  Ihtndrrth  Good  Prime*  of  //«*■ 
bandrie,  1557,  1561,  1562,  1564,  and  1570.  A  DteJoyu 
Wxinyngt  and  Thrynx/nge,  l.r»62;  A  Hundrrthe  Good  Point  ff 
Uutbandrie  lately  married  unto  a  Humdretke  Good  Point*  of 
Hutwifry,  1570;  Fire  Ifondreth  Pointe*  of  Good  Hntbandrit 
united  to  at  many  of  Good  Wiferit,  1573,  1576, 1577, 1585, 1388, 
1590,  1593,  reprinted  with  memoir  by  William  Mavor,  1-12, 
by  Auber,  1873,  and  by  the  English  Dialect  Society, 
His  metrical  autobiography,  printed  in  the  appendix  to 
Five  Htmdrtth  Pointe*,  1573,  was  republished  in  1846  aloag 
with  his  will,  which  would  seem  to  refute  the  sarcaME* 
which  became  current,  that  he  had  not  been  successful  in 
practicing  his  own  maxims.  One  of  these  references  is  con- 
tained in  a  volume  of  epigrams  by  H.  P,  Tke  More  the  Mer- 
rier, 1(308.  One  of  the  epigrams  entitled  Ad 
thus: 

••  Tuiser.  they  tell  me.  when  then  wert  alive. 
Tbon,  teaching  thrift,  I 


izc  can  bo  traced,  dating  probably  from 
ere  is  also  a  large  piscina,  near  the  llrst- 
In  the  vicinity  of  Tusculum  a  uuniber 


Possibly  Tusser  obtained  the  reputation  of  being  poor  I 
his  practice  of  thrift;  but  in  any  case,  if  his  will  rep 
his  worldly  conditlou  at  the  time  of  his  death,  hei 
in  poverty  in  his  later  years. 

TVER,  a  government  of  Central  Russia,  on  the 
m>t>er  Volga,  bounded  by  Pskoff  and  Novgorod  on  the 
W.  and  NY,  Yaroslavl  and  Vladimir  on  the  E,  and 
Moscow  and  Smolensk  on  the  S. ;  it  has  an  area  of 
25,225  square  miles.  Lying  on  the  southern  slope  of 
the  Valdai  plateau,  and  intersected  by  deep  valleys,  it 
has  the  aspect  of  a  hilly  region,  but  is  in  reality  a 
plateau  ranging  from  800  to  1000  feet  in  height 
Its  highest  parts  are  in  the  northwest,  where  the 
Volga,  Western  Dwina,  and  Msta  rise  in  marshes  and 
lakes.  The  plateau  is  chiefly  built  up  of  Carbonifer- 
ous limestones,  Lower  and  Upper,  underlain  by  Devon- 
ian and  Silurian  deposits,  which  appear  only  in  the 
denudations  of  the  lower  valleys.  The  whole  is 
covered  by  a  thick  sheet  of  boulder  clay  (the  bottom- 
moraine  of  the  Scandinavo-Rus8ian  ice-sheet)  and 
subsequent  lacrustrine  deposits.  A  number  or  asar 
(see  vol.  x.  p.  327)  occur  on  the  slopes  of  the  plateau 
Ochre,  brick,  and  pottery  clays,  as  also  limestone  for 
building,  are  obtained,  and  there  are  chalybeate 
springs.  The  soil,  which  is  clayey  for  the  most  part, 
is  not  fertile  as  a  rule. 

Nearly  the  whole  of  Tver  is  watered  by  the  upper  Volga 
(350  miles)  and  its  tributaries,  several  of  which  (Vazaza. 
Dubna,  Sestra,  Tvertsa,  and  the  tributaries  of  the  Mologa) 
are  navigable.  The  Vyshnevolotak  system  of  canals  con- 
nects the  Volga  (navigable  some  60  miles  from  its  source: 
with  the  Baltic,  and  the  Tikhvin  system  connects  the  Mo- 
loga  with  I<ake  Ladoga.  The  Msta,  which  flows  into  Lake 
Ilmefl,  and  its  tributary  the  Tana,  water  Tver  in  the  north- 
west, and  the  Western  Dwina  rises  in  Ostashkoff.  This  net- 
work of  rivers  highly  favors  navigation:  as  many  a«  3009 
boats  yearly  pass  through  the  Vyshnevolotsk  system,  and 
corn,  linseed,  spirits,  fiax,  hemp, timber,  metals,  and  m-ma- 
factnred  ware  to  the  annual  value  of  £1,500,000  ($7,290,000) 
are  shipped  from,  or  brought  to,  the  river  ports  of  the  gov- 
ernment. Lakes,  ponds,  and  marshes  are  numerous  in  the 
west  and  northwest,  Lake  Seligcr— the  source  of  the  Volga 
— and  Lake  Mstino  being  the  most  important.  The  furwts 
— coniferous  in  the  north  and  deciduous  in  the  south — are 
rapidly  disappearing,  bat  still  cover  890,000  acres.  Hm 
climate  is  continental ;  the  average  yearly  temperature  at 
Tver  (41.5°  Fahr.)  is  the  same  as  that  of  Orel  and  Tambeff 
(January  11°,  July  67°).  The  population  (1,646.683  in  1883, 
as  against  1,567,300  in  1872)  is  unequally  distributed,  and 
in  the  districts  of  Kalyazin  and  Kashin  attains  a  density 
not  much  less  than  that  of  the  more  highly  favored  black 
earth  provinces  of  southeast  Russia  (16  and  17  per  square 
mile).  Apart  from  some  100,000  Karelians  and  a  few  Pbfcs 
and  foreigners,  the  people  are  all  Great  Russians.  Some 
traces  of  Finnish  Ves  and  of  Lithuanians  are  found  in  tb» 
northeast  and  south.  The  official 
of  Raskolniks  as  25,000.  Only  157.110  are 
culture  is  not  the  chief  occupation.  While  1 
are  exported,  ryo  is  imported.   The  crop 
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pontoea.  Cattle-rearing  does  not  prosper,  and  the  increase 
thown  by  the  returns  for  1883  (351,830  homes,  583,670  cat- 
tle, and  373,730  sheep)  as  against  thoae  of  1872  is  simply  due 
Jo  better  registration.  Cheese-making  has  recently  been  in- 
troduced on  the  co-operative  principle  (2168  cwts.  of  ched- 
Har  exported  to  Britain  in  1881).  The  fisheries  in  the  lakes 
and  rivers  are  productive.  The  peasants  are  principally  en- 
«a*ed  in  various  manufactures.  The  total  production  of 
the  larger  manufactures  in  1883  was  valued  at  £2,237,250 
$10,373,035]  (tanneries  £244.460  [$1,188,075.60],  cottons 
£*B,270  [$3,903,892.20], distilleries  £320,010  [$1,555,248.60], 
loor-mills  £263,500  [$1,280,610]),  and  that  of  the  petty 
trades  carried  on  in  combination  with  agriculture  (prepara- 
tion of  pitch,  tar,  and  turpentine,  boat-building,  construc- 
tion of  cars,  sledges,  wheels,  boxes,  tubes,  and  wooden  ves- 
sels, and  cabinet-making)  was  estimated  in  1884  at  £3,000,- 
000  [$14,580,000},  giving  occupation  to  101,400  persons. 
Certain  branches  of  the  leather  industry  are  important, 
Kimry  and  Ostashkoff  sending  to  the  market  £650,000 
[$3,158,000]  worth  of  boots  annually.  The  small  workshops 
of  Tver  and  the  surrounding  district  work  some  4500  cwts. 
of  iron  into  nails  every  year,  and  the  Ostasbkofi*  smiths 
use  some  7000  cwts.  of  iron  annually  in  the  manufacture  of 
hatchets,  scythes,  sickles,  and  different  agricultural  imple- 
ments. Weaving,  lace-making,  leather  embroidery,  stock- 
ing-making, felting,  and  the  like  are  also  important  petty 
trades,  several  of  these  being  organised  on  co-operative 
principles  by  the  zrmrtrvs.  The  railway  from  St.  Peters- 
burg to  Moscow  crosses  Tver,  and  sends  off  two  branches 
to  Bxheff  and  to  Rybinsk,  all  three  lines  being  among  the 
busiest  in  Russia.  The  river  traffic  also  is  considerable. 
The  chief  centres  of  trade,  besides  the  city  of  Tver,  are 
Byezhetsk,  Rzheff,  Kashin,  Ostashkoff,  Torshok,  Krasnyi 
Kholm,  and  Vesiegonsk  during  its  fair.  The  provincial  as- 
sembly of  Tver  is  one  of  the  most  prominent  in  Russia  for 
its  efforts  in  the  cause  of  education  and  sanitary  improve- 
ment. In  1883  there  were  997  primary  schools  with  47,680 
scholars  (8500  girls),  17  gymnasia  and  progymnasia  (1607 
boys  and  1263  girls),  and  two  normal  schools  for  teachers. 
The  government  is  divided  into  twelve  districts,  the  chief 
towns  of  which,  with  their  populations  In  1884,  are — Tver 
(see  below),  Byezhetsk  (5890),  Kalyazin  (5200),  Kashin 
(5730),  Kortcheva  (2275),  Ostashkoff  (9900),  Rasheff  (26,4801, 
Suritsa(2700),  Torshok  (12,910),  Vesiegonsk  (3370),Vyshniy 
Vototchok  (11,590),  and  Zubtaoff  (3160). 

TVER,  capital  of  the  above  government,  lies  102 
miles  by  rail  to  the  northwest  of  Moscow,  ou  both 
banks  of  the  Volga  (here  crossed  by  a  floating  bridge) 
at  its  junction  with  the  Tvertsa.  The  low  right  bank 
is  protected  from  inundations  by  a  dam.  As  a  whole 
the  town  is  but  poorly  built.  The  oldest  church  dates 
from  1504,  and  the  cathedral  from  1689.  An  imperial 
palace,  the  courts,  and  the  post-office  rank  among  its 
best  buildings.  A  public  garden  occupies  the  site  of 
the  former  fortress.  The  population  was  39,100  in 
The  manufactures,  chiefly  of  cotton,  employ 
590<t  workmen  (5710  at  the  cotton  mills),  and  a  num- 
ber of  nail-making  workshops  employ  some  800  men, 
while  more  than  1000  women  arc  engaged  in  the 
domestic  manufactory  of  hosiery  for  export  to  Moscow 
and  St.  Petersburg.  The  traffic  of  the  town  is  con- 
siderable, Tver  being  an  intermediate  place  for  the 
trade  of  both  capitals  with  the  provinces  of  the  upper 
Volga. 


its  origin  from  1180,  when  a  fort  was  erected  at 
the  mouth  of  the  Tvertsa  to  protect  the  Suzdal  principality 
ajnrinst  Novgorod.  In  the  13th  century  it  became  the  capi- 
ta! of  an  independent  principality,  and  remained  so  until 
the  end  of  the  15th  century.  Mikhail  Yaroalavovltch, 
prince  of  Tver,  was  k  illed  fighting  against  the  Tatars,  as  also 
was  Alexander  Mikhailovitch,  who  boldly  fought  for  the 
independence  of  Tver  against  Moscow.  It  long  remained 
»n  open  question  whether  Moscow  or  Tver  would  ultimately 
eain  the  supremacy  in  Great  Russia,  and  it  was  only  with 
the  help  of  the  Tatars  that  the  princes  of  the  former  even- 
tnally  succeeded  in  breaking  down  the  independence  of 
Tver.  In  1486,  when  the  city  was  almost  entirely  burned 
down  by  the  Muscovites,  the  son  of  Ivan  III.  became  prince 
of  Tver;  the  final  annexation  to  Moscow  followed  four 
years  later.  In  1570  Tver  had  to  endure,  for  some  reason 
now  difficult  to  understand,  the  vengeance  of  Ivan  the 
Terrible,  who  ordered  the  massacre  of  90,000  inhabitants 
of  the  principality.  In  1609-12  it  was  plundered  both  by 
the  followers  of  the  second  false  Demetrius  and  by  the 
Poles. 


TWEED,  a  river  in  the  south  of  Scotland,  has  its 
rise  in  the  southwest  corner  of  Peeblesshire,  not  far 
from  the  Devil's  Beef  Tub  in  Dumfriesshire.  The 
stream  flowing  from  Tweed's  Well,  about  1500  feet 
above  sea-level,  is  generally  regarded  as  its  source, 
although  the  honor  is  also  claimed  for  other  streams 
issuing  from  a  higher  elevation.  For  the  first  36  miles 
of  its  course  it  intersects  the  county  of  Peebles — fre- 
quently on  this  account  called  Tweeddale — in  a  north- 
easterly direction,  passing  between  verdant  hills  sepa- 
rated by  valleys  watered  by  its  numerous  affluents. 
Having  passed  several  picturesque  keeps  and  castles, 
it  reaches  the  town  of  Peebles,  shortly  before  which  it 
receives  the  Lyne  Water  from  the  north  and  the 
Manor  Water  from  the  south.  The  valley  now  widens ; 
the  scenery  becomes  softer  and  richer ;  and  the  river, 
bending  in  a  more  easterly  direction,  passes  Inner- 
leithen, where  it  receives  the  Leithen  from  the  north 
and  the  Quair  from  the  south.  It  then  crosses  Sel- 
kirkshire in  a  southeasterly  direction,  and,  having 
received  the  Kit  rick  from  the  south  on  the  borders  oF 
Roxburghshire,  flows  northward  past  Abbotsford, 
forming  for  about  2  miles  the  boundary  between  the 
counties  of  Selkirk  and  Roxburgh.  After  receiving 
the  Gala,  the  Tweed  crosses  the  northwestern  corner 
of  Roxburghshire  past  Melrose  and  its  abbey,  and, 
after  being  joined  by  the  Leader  from  the  north,  winds 
past  Dryburgh  abbey  round  the  southwestern  corner 
of  Berwickshire.  The  remainder  of  its  course  is  in  a 
northeasterly  direction  through  Roxburghshire  past 
Kelso,  where  it  receives  the  Teviot  from  the  south, 
and  then  between  the  counties  of  Berwick  and  North- 
umberland, past  Coldstream  and  Norham  castle  to  the 
town  of  Berwick,  where  it  reaches  the  North  Sea.  It 
receives  the  Eden  Water  from  the  north  at  Edenmouth, 
the  Leet  Water  from  the  north  at  Coldstream,  and  the 
Till  from  Northumberland  between  Coldstream  and 
Norham  castle.  The  last  2  miles  of  its  course  before 
reaching  Berwick  are  in  England.  Though  the  latter 
part  of  its  course  is  through  a  comparatively  level 
country,  the  scenery  along  the  river  is  full  of  charm, 
owing  to  the  picturesque  variety  of  its  finely  wooded 
banks.  The  associations  connected  with  the  keeps  and 
castles  of  the  Tweed  have  supplied  materials  for  sev- 
eral of  Sir  Walter  Scott's  poems  and  romances  ;  and 
its  varied  beauties  have  been  sung  by  Hogg,  Leyden, 
Thomson,  and  many  others.  The  bed  of  the  river  is 
pebbly  and  sandy,  and,  notwithstanding  discolorations 
from  manufactures,  the  stream,  from  its  clear  and 
sparkling  appearance,  is  still  well  entitled  to  the  name 
of  the  '  silver  Tweed."  The  total  area  drained  by  it 
is  about  1870  square  miles,  and  its  total  length  is  97 
miles.  Next  to  the  Tay  it  is  the  largest  river  in  Scot- 
land. The  Tweed  has,  however,  no  estuary,  and  its 
traffic  is  chiefly  confined  to  Berwick.  But  for  a  short 
distance  up  the  river  some  navigation  is  carried  on  by 
barges.  The  river  is  one  of  the  best  in  Scotland  for 
trout  and  salmon  fishing. 

See  Sir  Thomas  Dick  Lauder's  ScottUh  Rittrt  and  Prof.' 
Ve itch's  River  Tveed,  1884. 

TWEEDS.  See  Woollen  and  Worsted  Manu- 
factures. 

TWELVE  TABLES.  See  Roman  Law.  vol.  xx. 
p.  697  *q.,  and  Rome,  vol.  xx.  .p.  756. 

TWENTY-FOUR  PARGANAS,  the  metropolitan 
district  of  the  lieutenant-governorship  of  Bengal,  India, 
takes  its  name  front  the  territory  originally  ceded  to 
the  East  India  Company,  which  contained  twenty- 
four  parganas  or  sub-districts.  The  district  lies  be- 
tween 21°  55'  20"  and  22°  57'  32"  N.  lat.  and  88°  6' 
45"  and  88°  20*  51"  E.  long.  It  has  an  area  of  2124 
square  miles,  and  is  bounded  on  the  North  by  Nadiya, 
on  the  northeast  by  Jessore,  on  the  south  and  south- 
east by  the  Sundarbans,  and  on  the  west  by  the  river 
Hugll  (Hooghly).  The  country  consists  for  the  most 
part  of  a  vast  alluvial  plain  within  the  delta  of  the 
Ganges,  and  is  everywhere  watered  by  numerous  rivers, 
all  branches  of  the  Hugh.    In  the  northern  portion 
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the  soil  is  very  rich,  but  the  southern  or  seaboard  part  1 
consists  of  the  network  of  swamps  and  inland  channels 
known  as  the  Sundarbans.  The  Hugli  and  six  other 
streams  are  navigable  by  the  largest  boat*  throughout 
the  year.  The  district  is  well  supplied  with  canals, 
the  most  important  being  Tolly's  Nala(10  miles  long), 
which  connects  the  HtigR  with  the  Bidyadhari.  The 
Twenty-Four  Parganas  was  once  famous  for  its  sport, 
but  owing  to  the  extension  of  cultivation  game  is  now 
scarce.  Tigers  are  seldom  met  with ;  leopards  are 
more  numerous ;  there  are  several  varieties  of  deer. 
The  district  has  many  roads,  and  is  traversed  by  the 
Eastern  Bengal  Railway  and  the  Calcutta  and  South- 
Eastern  State  Railway. 

In  1881  the  population  of  th«  district,  exclusive  of  Cal- 
cutta, numbered  1.H69.859  (males  975,430,  females  884,429), 
embracing  1,153,040  Hindus,  701,308  Mohammedans,  aud 
13,976  Christiana.  The  ten  following  municipalities  had 
each  a  population  of  upwards  of  10,000 — South  Suburban, 
61,658;  Agarpara,  30,317 ;  Barangar,  29,982 ;  Naihati, 21,533; 
Nawabganj,  17,702;  Basurhat,  14,843;  South  Dum  Dum, 
14,108;  Raduria,  12,981;  Rajpore,  10,576;  and  Baratat, 
10,533.  The  administrative  headquarters  of  the  district 
are  at  Alipur,  a  southern  suburb  of  Calcutta.  Rice  forms 
the  staple  crop  pf  the  district ;  other  crops  are  pulses,  oil 
seeds,  sugar-cane,  tobacco,  etc.  Its  priucipal  exports  are 
rice,  sugar,  pin  leaf,  fish,  pottery,  etc. ;  the  imports  com- 
prise pulses  of  all  kinds,  oil-seeds,  spices,  turmeric,  chillies, 
cloth,  cotton,  etc  The  object*  of  the  rural  manufacturers 
are  sugar,  cotton  curtains,  brass  and  iron  work,  horn  sticks, 
and  cotton  and  l<uar  silk  cloth.  The  gross  revenue  of  the 
district  in  1885-86  amounted  to  £338,895  (*1, 647,029.70], 
of  which  the  land-tax  contributed  £155,181  ($734,739.86]. 
The  district  was  ceded  to  the  East  India  Company  by  treaty 
by  the  nawib  nazini  of  Bengal  in  1757.  Since  then  sev- 
eral changes  have  been  made  in  its  boundaries,  the  latest 
in  1863. 

TWICKENHAM,  a  town  of  Middlesex,  England, 
is  situated  on  the  north  bank  of  the  Thames  aud  on 
the  London  and  Southwestern  Railway,  lit  miles 
southwest  of  London  by  rail.  It  is  a  straggling  and 
irregular  town,  but  has  many  fine  suburban  villas,  and 
the  district  is  noted  for  its  sylvan  beauty.  Opposite 
the  town  there  is  an  eyot  in  the  river  about  8  acres  in 
extent,  called  Eel  Pie  Island,  much  resorted  to  by 
boating  parties.  The  parish  church  of  St.  Mary  was 
rebuilt  in  red  brick  in  very  plain  style  after  the  fall  of  t  he 
old  one  in  1713,  but  the  picturesque  western  tower  of  the 
14th  century  still  remains.  It  contains  many  interest- 
ing monuments,  including  one  to  Pope,  who  was  buried 
in  the  nave.  The  principal  public  buildings  are  the 
town-hall  and  assembly  rooms  (built  in  1876,  and  con- 
taining the  free  library  established  in  1882),  the  eco- 
nomic museum,  the  royal  naval  female  school  for  the 
daughters  of  naval  and  marine  officers,  the  Montpellier 
lecture  hall,  the  metropolitan  and  City  of  London 
police  orphanage,  the  almshouses  of  the  London  Car- 

{renters'  Company,  and  a  branch  of  the  national  refuge 
or  the  homeless  and  destitute.  The  population  of 
the  urban  sanitary  district  (area  2415  acres)  in  1871 
was  10,533,  and  in  1S81  it  was  12,479. 

Twickenham  at  Domesday  was  included  In  Isleworth. 
Ancieutly  it  was  called  Twittenbam  or  Twicanhain.  The 
manor  was  given  in  941  by  King  Edmund  to  the  monkB  of 
Christ  Church,  Canterbury,  from  whom  it  had  been  pre- 
viously taken,  but  it  was  again  alienated,  for  it  was  restored 
to  the  same  monks  by  Ed  red  in  948.  In  the  reign  of  Henry 
VIII.  it  came  into  the  possession  of  the  Crown,  and  by 
Charles  I.  was  assigned  to  Henrietta  Maria  as  part  of  her 
Jointure.  It  waa  sold  during  the  Protectorate,  but  after 
the  Restoration  the  queen  mother  resumed  possession  of  it. 
In  1670  it  was  settled  for  life  on  Catherine  of  Braganza, 
queen  of  Charles  II.  It  still  remains  in  possession  of  the 
crown,  but  since  the  death  of  Catherine  has  been  let  on 
leases.  In  the  neighborhood  are  many  residences  of  liter- 
ary or  historical  interest.  Pope's  villa,  where  he  lived  from 
1717  till  his  death  in  1744,  has  been  removed.  Among  old 
mansions  of  interest  still  remaining  are  Strawberry  Hill, 
the  residence  of  Horace  Walpole,  now  much  altered  ;  Mar- 
ble Hill,  built  by  George  III.  for  the  countess  of  Suffolk, 
and  subsequently  resided  in  by  the  marquis  of  Wellesley; 
us  House,  built  in  the  reign  of  Queen  Anne  by  John- 


stone, occupied  for  some  time  by  the  duke  of  Orleans,  sod 
from  1879  to  1883  as  a  club  boose ;  York  House,  said  to  have 
been  the  residence  of  James  II.  when  duke  of  York,  be- 
stowed by  Charles  II.  on  Lord  Clarendon  when  he  married 
the  duke  of  York's  daughter,  and  in  modern  times  resided 
in  by  the  Comte  do  Paris;  and  Twickenham  House,  for- 
merly the  residence  of  Sir  John  Hawkins,  author  of  the 
History  of  Jfune,  and  the  meeting  place  of  the  "  Literary 
Club."   Of  the  old 


house  of  Twickenham,  to  which 
Catherine  of  Aragon  is  said  to  have  retired  after  her  divorce 
from  Henry  VIII.,  and  which  was  subsequently  the  resi- 
dence of  Catherine  of  Braganza,  queen  of  Charles  IL,  the 
only  remains  are  a  ruin  called  the  Aragon  tower.  Twick- 
enham Park  House,  for  some  time  the  residence  of  Lord 
Chancellor  Bacon,  has  been  demolished. 

TWILIGHT.  The  light  of  what  is  called  the  '  sky  " 
depends  upon  the  scattering  or  reflection  of  direct  sun- 
light in  the  earth's  atmosphere,  mainly  if  not  entirely 
due  to  those  fine  dust  particles  which  (as  we  have  re- 
cently learned)  form  the  necessary  nuclei  for  condensa- 
tion of  aqueous  vapor.  Were  it  not  for  these  particles 
the  sky  would  appear  by  day  as  it  does  in  a  clear  win- 
ter night,  and  the  stars  would  be  always;  visible.  Al- 
pine climbers  and  aeronauts,  when  they  have  left  the 
grosser  strata  sf  the  atmosphere  below  them,  find  this 
state  of  things  approximated  to  ;  and  even  at  the  sea- 
level  the  blue  of  the  sky  is  darker  when  the  air  con- 
tains but  few  motes.  After  the  sun  has  set,  its  rays 
continue  for  a  time  to  pass  through  part*  of  the  atmos- 
phere above  the  spectator's  horizon,  and  the  scattered 
light  from  these  is  called  twilight  It  is,  of  course, 
most  brilliant  in  the  quarter  where  the  sun  has  set. 
Before  Bunrise  we  have  essentially  the  same  phenome- 
non, but  it  goes  by  the  name  of  "dawn.''  The  bril- 
liancy of  either  depends  upon  several  conditions,  of 
which  the  chief  is,  of  course,  the  degree  by  which  the 
sun  has  sunk  below  the  horizon.  But  the  amount  of 
dust  in  the  air  affects  the  phenomenon  in  two  antago- 
nistic ways :  it  diminishes  the  amount  of  sunlight 
which  reaches  the  upper  air  after  passing  close  to  the 
earth  and  it  increases  the  fraction  of  this  light  which 
is  scattered  to  form  twilight.  Hence  no  general  law 
can  be  laid  down  as  to  the  duration  of  twilight ;  but  it 
is  usual  to  state  (roughly)  that  it  huts  until  the  sun  is 
about  18°  under  the  horizon.  If  we  make  this  assump- 
tion, it  is  a  simple  matter  of  calculation  to  solve  ques- 
tions as  to  the  duration  of  twilight  at  a  given  place  at 
a  given  time  of  year,  the  maximum  duration  of  twi- 
light at  a  given  place,  etc.  In  the  older  works  on  as- 
tronomy such  questions  were  common  enough,  but  they 
have  now  little  beyond  antiquarian  interest.  The  more 
complex  phenomena  of  twilight,  such  as  the  "  after- 
glow," etc.,  probably  depend  upon  the  precipitation 
of  moisture  on  the  oust  particles  as  the  air  becomes 
gradually  colder.  This  will  of  course  alter  the  amount 
of  scattering  ;  but  it  may  also  lead  (by  reflection  from 
strata  of  such  particles)  to  an  increase  in  the  amount 
of  light  to  be  scattered. 

TYCHO  BRAHE    Sec  Brahk. 

TYLDESLEY  with  8HAKERLEY,  a  town  of 
Lancashire,  England,  is  situated  on  a  considerable  emi- 
nence, 1 1  miles  west-northwest  of  Manchester  and  199 
northwest  of  London  (by  the  London  and  Northwest- 
ern Railway).  The  church  of  St,  George,  a  handsome 
building  in  the  Early  Pointed  style,  erected  in  1827, 


has  lately  undergone  restoration.  Public  baths 
built  in  1876.  A  public  cemetery  was  formed  in  1878. 
The  town  is  the  growth  of  the  19th  century  and  de- 
pends upon  its  cotton-mills  and  the  large  collieries  in 
the  neighborhood.  It  is  governed  by  a  local  board  of 
health  of  sixteen  members.  The  population  of  the 
urban  sanitarv  district  (area  2490  acres)  in  1871,  was 
6408  and  in  1881  it  was  9954. 

At  Domesday  Tyldesley  formed  part  of  the  manor  of 
Warrington.  One  of  its  proprietors.  Sir  Thomas  Tyldealey, 
waa  a  distinguished  Royalist.  His  son  Edward  in  16712  sold 
the  manor  to  Ralph  Astley,  and  from  the  Astleys  it  paam-d  in 
1728  to  Thomas  Johnson  of  Bolton.  In  1823  it  became  tht 
property  of  George  Orinerud,  author  of 
Chethire. 
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TYLER,  John  (1790-1862),  tenth  president  of  the  I 
United  States,  was  accustomed  with  pride,  but  with 
the  support  of  conjecture  rather  than  evidence,  to 
claim  relationship  with  Wat  Tyler  of  the  reign  of 
Kiehard  II.  The  earliest  of  his  American  ancestors 
was  Henry  Tyler,  a  reputed  native  of  Shropshire,  Eng- 
land, who,  in  1652,  settled  at  Middle  Plantation,  Va., 
on  the  outskirts  of  what  is  now  the  city  of  Williams- 
burg. John  Tyler  was  the  son  of  Judge  John  Tyler, 
some  time  governor  of  Virginia,  and  was  born  at 
Greenway  in  that  State,  29th  March,  1790.  In  1802 
he  entered  the  grammar  school  of  William  and  Mary, 
where,  though  iond  of  fun  and  frolic  and  cultivating 
an  inherited  taste  for  the  violin,  he  made  good  progress 
in  his  studies.  After  graduating  in  1806.  he  entered 
on  the  study  of  law,  and  in  1809  was  called  to  the  bar, 
where  his  progress  from  the  first  was  rapid.  He  be- 
came a  member  of  the  state  legislature  in  December. 
1811.  In  1813  he  raised  a  company  in  defence  of 
Richmond,  in  command  of  which  he  subsequently 
served  with  the  fifty-second  regiment  at  Williamsburg 
and  Providence  Forge.  In  December,  1816,  he  was 
elected  to  the  house  of  representatives  at  Washington, 
where  he  displayed  much  readiness  and  skill  in  debate 
as  an  uncompromising  advocate  of  popular  rights.  In 
1825  he  was  elected  governor  of  Virginia  by  a  large 
majority,  and  the  following  year  was  re-elected  unani- 
mously. In  1827  he  was  chosen  a  senator.  He  op- 
posed Clay  on  the  tariff  question  in  1832.  delivering  a 
speech  against  the  protective  duties  which  lasted  three 
days ;  but  he  voted  for  Clay's  Compromise  Bill  of 
1833.  He  was  the  only  senator  who  voted  against  the 
Force  Bill  on  20th  February  of  this  year,  a  singularity 
of  conduct  which  somewhat  damaged  his  reputation  in 
Virginia.  Although  opposed  to  the  establishment  of 
the  United  States  Bank,  he  supported  the  resolutions 
in  1835  censuring  President  Jackson  for  the  removal 
of  the  deposits,  on  the  ground  that  the  procedure  was 
unconstitutional.  In  consequence  of  a  vote  of  the 
Virginia  legislature  instructing  him  to  vote  for  the  ex- 
purgation of  these  resolutions  from  the  senate  journal 
he  resigned  21st  February,  1836.  His  action  led  the 
Whigs  to  bring  him  forward  as  a  candidate  for  the  \ 
vice-presidency,  but  he  only  received  forty -seven  votes. 
For  some  time  after  this  he  ceased  to  take  an  active 
part  in  politics:  removing  in  the  end  of  the  year  from 
Gloucester  to  Williamsburg,  where  he  had  better  op- 
portunities for  legal  practice,  he  devoted  his  chief  at- 
tention to  his  professional  duties.  At  the  Whig  con- 
vention, which  met  at  Harrisburg,  Pennsylvania,  4th 
December,  1839,  he  was  nominated  again  for  the  vice- 
presidency  on  the  Harrison  ticket,  and  elected  in  No- 
vember, 1840.  On  the  death  of  Harrison,  soon  after  his 
inauguration  in  1 841 ,  Tyler  succeeded  him.  His  eleva- 
tion to  the  presidency  was  thus  accidental  in  a  double 
sense,  for  he  had  been  nominated  for  the  vice-presi- 
dency to  reconcile  the  extreme  faction.  His  policy  in 
office  (see  United  States)  was  opposed  to  the  party 
who  nominated  him  and  was  on  Democratic  lines.  In  1 
1845  he  was  succeeded  by  Polk,  and  he  spent  the  re- 
mainder of  his  life  in  retirement  from  active  duties.  He 
was  nominated  in  1861  for  the  lower  house  of  the  per- 
manent congress,  but  died  at  Richmond  on  the  18tn  of 
'he  following  January.1 

3e*  L.  G.  Tyler,  Life  and  Times  of  the  Tylers,  2  vols.,  1884- 

TYNDALE,  William  (c  1484-1536),  translator  of 
the  New  Testament  and  Pentateuch  (see  English 
Bible,  vol.  tin.  pp.  344,  345),  was  born  in  Gloucester- 
shire, possibly  in  the  parish  of  Slimbridge,  about  the 
year  1484.  Of  his  early  education  nothing  is  known  ; 
about  his  twentieth  year  he  went  to  Oxford,  where 
tradition  has  it  that  he  was  entered  of  Magdalen  Hall. 
He  afterwards  resided  at  Cambridge.  Ordained  to  the 
priesthood,  probably  towards  the  close  of  1521,  he  en- 

1  [He  was  elected  to  the  Confederate  Congress  In  1861,  here 
c*ll«l permanent  u.ilUtininiiah  it  from  the  Montgomery  (Ala  ) 
Prwisfonal  Congress.   He  died  on  the  17th  January.-A*.  Ed  ] 


|  tered  the  household  of  Sir  John  Walsh,  Little  Sod- 
I  bury,  Gloucestershire,  in  the  capacity  of  chaplain  and 
domestio  tutor.  Here  he  spent  two  years,  and  in  the 
course  of  his  private  studies  began  to  contemplate 
seriously  the  work  of  translating  the  New  Testament 
into  Engjish.  His  sympathy  with  the  "new  learn- 
ing," which  he  had  not  concealed  in  conversation  with 
the  higher  clergy  of  the  neighborhood  at  Sir  John's 
table,  led  to  his  being  summoned  before  the  chancellor 
of  Worcester  as  a  suspected  heretic  ;  and  "with  the 
goodwill  of  his  master"  he  left  for  London  in  the 
summer  of  1523.  There  he  preached  a  little  at  St 
Dunstan-in-the-West,  and  worked  at  his  translation, 
living  for  some  months  in  the  house  of  Humphrey 
Monmouth,  an  alderman  ;  but  finding  publication  im- 
possible in  England  be  sailed  for  Hamburg  in  May. 
1 524.  After  visiting  Luther  at  Wittenberg,  ne  settled 
in  Cologne,  where  lie  made  some  progress  with  a 
nuarto  edition  of  his  New  Testament,  when  the  inter- 
ference of  the  authorities  of  the  town  compelled  his 
flight  to  Worms.  The  octavo  edition  (see  voL  viii.  p. 
344)  was  here  completed  in  1526.  Where  Tyndale 
resided  in  the  interval  between  1526  and  1530— the 
year  of  publication  of  his  translation  of  the  Pentateuch 
— is  not  known ;  his  Parable  of  the  Wicked  Mammon 
(1527),  Obedience  of  a  Christian  Man  (1528),  and 
Practice  of  I*relata  (1530),  all  bear  to  have  been 
printed  at  "  Marlborowe  in  the  land  of  Hesse"  or 
u  Marborch."  From  1530  onwards  he  appears  to  have 
lived  chiefly  in  Antwerp,  but  of  his  life  there  hardly 
anything  is  recorded,  except  that  as  a  marked  man  he 
was  continually  the  subject  of  plots  and  intrigues,  and 
that  at  last  he  was  arrested  and  thrown  into  prison  in 
the  castle  of  Vilvorde,  some  six  miles  from  Brussels, 
in  1 535.  Having  been  found  guilty  of  heresy,  he  was 
nut  to  death  by  strangling,  and  his  body  afterwards 
burnt  at  the  stake  on  October  6,  1536. 

The  Work*  of  Tyndale  were  first  published  along  with 
those  of  Frith  (q.t.)  and  Barnes,  "  three  worthy  Marty  re 
and  principal  Teachers  of  the  Charch  of  England,"  by  John 
Dayc,  in  1573  (folio).  His  Doctrinal  Treatise*  and  Introduc- 
tions to  Different  Portions  of  the  Holy  Scripture  were  published 
by  the  Parker  Society  In  1848.  For  biography,  see  Demaus, 
William  Tyndale  (London,  1871);  also  the  Introduction  to 
Mombert's  critical  reprint  of  Tyndale's  Pentateuch  (New 
York,  1884),  where  a  full  bibliography  is  given.  There  seems 
no  reason  to  doubt  that  the  translation  of  Joshua,  Judges. 
Samuel,  Kings,  and  Chronicles  in  Matthew's  Bible  is  sub- 
stantially the  work  of  Tyndale. 

TYNE,  a  river  in  the  northeast  of  England,  is 
formed  of  two  branches,  the  North  Tyne,  rising  in  the 
Cheviots  on  the  borders  of  Roxburgh,  and  the  South 
Tyne,  rising  at  Tynehead  Fell,  at  the  southeastern 
extremity  of  Cumberland.  The  North  Tyne  flows 
southeast  wards  by  Bellingham,  a  short  distance  below 
j  which  it  receives  the  Rede  from  the  north,  and  2  miles 
above  Hexham  it  is  joined  by  the  South  Tyne,  which 
before  the  junction  flows  northward  to  Haltwhistle, 
and  then  eastward,  receiving  the  Allen  from  the  right 
a  short  distance  above  Haydon  Bridge.  The  united 
streams  then  have  a  course  of  about  30  miles  eastwards 
to  the  sea  at  TVnemouth.  For  a  considerable  part  of 
its  course  the  Tyne  flows  through  a  pleasant  and  richly 
cultivated  country,  but  in  its  lower  reaches  the  presence 
of  coal  pits  has  almost  completely  robbed  the  scenery 
of  its  natural  charms,  and  the  former  sylvan  retreats 
of  monks  and  abbots  are  now  occupied  by  blast  fur- 
naces and  shipbuilding  yards,  and  similar  scenes  of 
busy  industry,  which  line  both  banks  of  the  river  from 
Newcastle  to  the  sea.  The  river  is  navigable  to  Blay- 
don  for  small  craft,  and  to  Newcastle,  8  miles  from  its 
mouth,  for  large  vessels. 

The  coal  trade  of  the  Tyne  is  the  most  important  in  Eng- 
land, and  for  its  general  shipping  trade  the  river  ranks  next 
in  importance  to  the  Thames  and  the  Mersey.  The  princi- 
pal ports  are  Newcastle  and  North  and  South  Shields,  bat 
below  Newcastle  the  river  is  everywhere  studded  with  piers 
and  jetties.  About  a  seventh  of  the  whole  tonnage  of 
vessels  built  in  England  is  built  on  the  Tyne,  the  most  im- 


Digifized  by  Google 


718 


TYNEMOUTH— TYPHUS. 


portent  works  being  those  of  Jarrow.  For 
Tyne  vies  in  celebrity  with  the  Thames. 

TYNEMOUTH,  a  municipal  and  parliamentary 
borough  of  England,  in  Northumberland,  includes  the 
townships  of  Chirton,  Cullercoates,  North  Shields. 
Preston,  and  Tynemouth.  This  last,  the  principal 
watering- place  on  this  part  of  the  coast,  is  picturesquely 
situatedou  a  promontory  on  the  north  side  of  the  Tvne 
at  its  mouth.  It  is  connected  with  Newcastle,  8  miles 
to  the  west-southwest,  by  a  branch  of  the  North- 
Eastern  Railway ;  its  distance  from  London  is  27 3j 
miles  by  rail.  The  town  has  rapidly  increased  within 
recent  years,  and  contains  many  well-built  streets, 
squares,  and  villas.  On  the  point  of  the  promontory 
there  is  a  small  battery,  called  the  Spanish  battery,  and 
near  it  a  monument  has  been  erected  to  Lord  Collins- 
wood.  Within  the  grounds  to  which  the  gateway  of  the 
old  castle  gives  entrance  are  the  ruins  of  the  ancient  pri- 
ory of  St.  Mary  and  St.  Oswiti — the  principal  remains 
being  those  of  the  church.  A  pier,  half  a  mile  long, 
serves  as  a  breakwater  to  the  harbor.  Among  the  i 
principal  public  buildings  arc  tho  assembly  rooms  and  ' 
the  aquarium  (1872).  The  municipal  buildings  of  the 
borough  of  Tynemouth  are  situated  in  North  Shields 
where  arc  also  the  custom  house,  a  master  mariners 
home,  a  seamen's  institute,  and  a  sailors'  home  founded 
by  the  late  duke  of  Northumberland.  Shipbuilding  is 
carried  on,  and  there  are  rope  and  sail  works.  The 
fish  trade  is  of  considerable  importance  and  employs 
several  steam  and  sailing  boats.  The  population  of  the 
municipal  and  parliamentary  borougn  of  Tynemouth 
(incorporated  in  1849:  area  4303  acres),  divided  into 
the  three  wards  of  North  Shields,  Percy,  and  Tyne- 
mouth, was  38,941  in  1871,  and  44,1  IK  in  1881. 

Tynemouth  was  a  fortress  of  the  Saxons,  and  was  an- 
ciently known  as  Penbal  Crag,  "  the  head  of  the  rampart  I 
on  the  rock."    From  remains  found  in  1783  it  is  supposed 
to  have  been  a  Roman  station.   The  first  church  was  built 
of  wood  by  Edwin,  king  of  Northumbria,  about  625,  and 
was  rebuilt  in  stone  by  his  successor  Oswald  in  034.   The  ; 
body  of  Oswin,  king  of  Deira,  was  brought  hither  for  burial  i 
in  651,  and  on  this  account  Tynemouth  came  to  be  in  great 
repute  as  a  place  of  burial  both  for  royal  and  ecclesiastical 
persons.     The  inouaattiry  was  repeatedly  plundered  and 
burnt  by  the  Danes,  especially  during  the  9th  century.  | 
After  its  destruction  by  Healfdeane  in  876  it  was  rebuilt  by  j 
Tostig,  carl  of  Northumberland,  who  endowed  it  with  con-  I 
■iderable  revenue ;  but,  having  been  grouted  in  1074  to  the 
monks  of  Jarrow,  it  became  a  cell  of  Durham.  Malcolm 
III.,  king  of  the  Scots,  and  his  son  Edward,  who  were  slain  j 
in  battle  at  Alnwick  on  13th  November,  1093,  were  both  in- 
terred in  the  monastery.    In  1095  Earl  Mowbray,  having 
"  into  a  conspiracy  against  William  Rufus,  converted 
'  into  a  castle,  which  he  strongly  fortified.  By 
is  the  priory  was  conferred  on  8t.  Alhaus 
abbey,  Hertfordshire.    It  was  surrendered  to  Henry  VIII. 
on  12th  January,  1539,  and  the  site  and  remains  were 
granted  by  Edward  VI.  in  1550  to  the  carl  of  Warwick, 
afterwards  duke  of  Northumberland.    In  1644  the  castle 
was  taken  by  the  Scots  under  the  earl  of  Leven.   The  town 
enjoyed  various  immunities  at  a  very  early  period,  which 
were  afterwards  the  subject  of  some  dispute.    Edward  I. 
restored  to  it  several  free  customs  of  which  it  had  been  de- 
prived. Afterwards  it  received  a  confirmation  of  its  various 
former  charters  by  Edward  II.  and  Richard  II. 

TYPE-FOUNDING.   See  Typography. 

TYPE-WRITING.   See  Writing  Machines. 

TYPHON,  or  Typhoeus,  son,  according  to  Hesiod 
(The»g.,  820  gq.\,  of  the  Earth  and  Tartarus,  is  de- 
scribed as  a  grisly  monster  with  a  hundred  dragons' 
heads  who  was  conquered  and  cast  into  Tartarus  by 
Zeus.  According  to  Iliad  ii.  282,  he  lies  in  the  land 
of  the  Arimi  (Cilicia).  Other  legends  place  his  prison 
under  .lv.na  or  in  other  volcanic  regions  and  make  him 
the  cause  of  eruptions.  The  myth,  therefore,  as  we 
have  it,  rests  on  a  personification  of  volcanic  forces. 
He  is  the  father  of  dangerous  winds  (tvphoons),  and 
by  later  writers  is  identified  with  the  Egyptiau  Set 
(see  vol.  vii.  p.  620). 

TYPHUS.  TYPHOID,  and  RELAPSING 
FEVERS.   These  are  conveniently  considered  to- 


gether, as  they  constitute  the  important  class  of  con- 
tinued fevers,  having  certain  characters  in  common, 
although  each  is  clearly  distinguishable  from  the 
others.  The  following  is  a  generafaccount  of  the  more 
salient  features  of  each. 

Typhus  Fever. 
Typhus'  is  a  continued  fever  of  highly  contagious 
nature,  lasting  for  about  fourteen  days  and  charac- 
terized mainly  by  great  prostration  of  strength,  severe 
nervous  symptoms,  and  a  peculiar  eruption  on  the 
skin.  It  has  received  numerous  other  names,  such  as 
spotted,  pestilential,  putrid,  jail,  hospital  fever,  etc. 
It  appears  to  have  been  known  for  many  ceuturies  as 
a  destructive  malady,  frequently  appearing  in  epidemic 
form,  in  all  countries  in  Europe,  under  the  condition? 
to  be  afterwards  referred  to.  The  best  accounts  of  the 
disease  are  those  given  by  English  writers,  who  nar- 
rate its  ravages  in  towns  and  describe  many  "  black 
assizes,"  in  which  it  was  communicated  by  prisoners 
brought  into  court  to  the  judges,  jurymen,  court- 
officials,  etc.,  with  fatal  effect,  producing  oftentimes 
a  widespread  consternation.  Typhus  fever  would  seem 
to  have  been  observed  in  almost  all  parts  of  the  world ; 
but,  although  not  unknown  in  warm  countries,  it  has 
most  frequently  prevailed  in  temperate  or  cold 
climates. 

The  causes  concerned  in  its  production  include  both 
the  predisposing  and  the  exciting.  Of  the  Predu- 
former  the  most  powerful  of  all  are  those  potin*  and 
influences  which  lower  the  health  of  a 
community,  especially  overcrowding  and 
poverty.  Hence  this  fever  is  most  frequently  found  to 
affect  the  poor  of  large  cities  and  towns,  or  to  appear 
where  large  numbers  of  persons  are  living  crowded 
together  in  unfavorable  hygienic  conditions,  as  has 
often  been  seen  in  prisons,  workhouses,  etc.  Armies 
in  the  field  are  also  liable  to  suffer  from  this  disease; 
for  instance,  during  the  Crimean  War  it  caused  an 
enormous  mortality  among  the  French  troops.  Some 
high  authorities,  including  Dr.  Murchison,  nave  held 
that  such  conditions  as  those  referred  to  are  capable 
of  generating  typhus  fever  by  themselves,  and  the  ap- 
parent occasional  dr.  novo  origin  of  this  disease  has 
doubtless  the  support  of  many  striking  facts  which 
would  appear  to  favor  this  view  (see  Pathology,  vol 
xviii.  p.  413).  In  the  light,  however,  of  recent  re- 
searches into  the  relation  of  specific  disease  germs  to 
the  production  of  fevers  and  other  infectious  maladies, 
there  is  increasing  difficulty  in  maintaining  this  jwsi- 
tion  ;  and  the  direction  of  opinion  is  decidedly  towards 
the  view  that,  however  much  insanitary  conditions  and 
overcrowding  act  as  causes  predisposing  to  the  recep- 
tion of  the  disease,  the  introduction  into  the  system 
of  a  living  organism  or  germ  is  necessary  to  the  mani- 
festation of  the  phenomena  of  the  fever.  Nevertheless 
no  specific  organism  has  yet  been  clearly  identified  in 
the  case  of  typhus  fever.  This  disease  is  now  much 
less  frequently  encountered  in  medical  practice  than 
formerly, — a  fact  which  must  mainly  be  ascribed  to  the 
great  attention  which  in  recent  times  has  been  directed 
to  improvement  in  the  sanitation  of  towns,  especially 
to  the  opening  up  of  crowded  localities  so  as  to  allow 
the  free  circulation  through  them  of  fresh  air.  In  most 
large  cities,  however,  limited  epidemic  outbursts  of  the 
disease  occur  from  time  to  time,  under  the  conditions 
of  overcrowding  and  poverty,  although  the  increased 
facilities  possessed  by  local  authorities  for  recognizing 
such  outbreaks,  and  for  the  prompt  isolation  or  re- 
moval of  infected  persons  to  hospitals,  operate  in  gen- 
eral effectually  to  prevent  any  extensive  spread  of  the 
fever.  All  ages  are  liable  to  typhus,  but  the  young 
suffer  less  severely  than  the  old.  The  disease  appears 
to  be  communicated  by  the  exhalations  given  off  from 
the  bodies  of  those  suffering  from  the  fever,  and  those 


or  mlrt.  In  < 


to  the 


Digitized  by  Google 


TTTH08.J 


TYPHUS,  TYPHOID,  AND  RELAPSING  FEVERS. 


719 


most  closely  in  contact  with  the  sick  are  most  apt  to 
suffer.  This  is  shown  by  the  frequency  with  which 
nurses  and  physicians  take  typhus  from  cases  under 
their  care.  As  in  all  infectious  maladies,  there  is  often 
observed  in  typhus  a  marked  proclivity  to  suffer  in  the 
case  of  individuals,  and  in  such  instances  very  slight 
exposure  to  the  contagion  may  convey  the  disease. 
Typhus  is  highly  contagious  throughout  its  whole 
course  and  even  in  the  early  period  of  convalescence. 
The  contagion,  however,  is  rendered  less  active  by  the 
access  of  fresh  air;  hence  this  fever  rarely  spreads  in 
well-aired  rooms  or  houses  where  cases  of  the  disease 
are  under  treatment.  As  a  rule  one  attack  of  typhus 
confers  immunity  from  risk  of  others,  but  numerous 
exceptions  have  been  recorded. 
The  course  of  typhus  fever  is  characterised  by  certain 
f  well-marked  stages.  (1)  The  stage  of  in- 
uwfever.  cubation,  or  the  period  elapsing  between  the 
reception  of  the  fever  poison  into  the  sys- 
tem and  the  manifestation  of  the  special  evidence  of 
the  disease,  is  believed  to  vary  from  a  week  to  ten 
days.  During  this  time,  beyond  feelings  of  languor, 
no  particular  symptoms  are  exhibited.  (2)  The  inva- 
sion of  the  fever  is  in  general  well  marked  and  severe, 
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in  the  form  of  a  distinct  rigor,  or  of  feelings  of  chilli- 
ness lasting  for  hours,  and  a  sense  of  illness  and 
prostration,  together  with  headache  of  a  distressing 
character  and  sleeplessness.  Feverish  symptoms  soon 
appear  and  the  temperature  of  the  body  rises  to  a  con- 
siderable height  (1030-105°  Fahr),  at  which  it  con- 
tinues with  but  little  daily  variation  until  about  the 
period  of  the  crisis.  It  is,  however,  of  importance  to 
observe  certain  points  connected  with  the  temperature 
during  the  progress  of  this  fever.  Thus  about  the 
seventh  day  the  acme  of  the  fever  heat  has  been 
reached,  and  a  slight  subsidence  (1°  or  less)  of  the 
temperature  takes  place  in  favorable  cases,  and  no 
further  subsequent  rise  beyond  this  lowered  level 
occurs.  When  it  is  otherwise,  the  case  often  proves 
a  severe  one.  Again,  when  the  fever  has  advanced 
towards  the  end  of  the  second  week,  slight  falls  of 
temperature  are  often  observed,  prior  to  the  exten- 
sive descent  which  marks  the  attainment  of  the 
crisis.  The  pulse  in  typhus  fever  is  rapid  (100-120 
or  more)  ana  at  first  full,  but  later  on  feeble.  Its 
condition  as  indicating  the  strength  of  the  heart's 
action  is  watched  with  anxiety.  The  tongue,  at  first 
coated  with  a  white  fur,  soon  becomes  brown  and  dry, 
while  sordes  (dried  mucus,  etc. )  accumulate  upon  the 
teeth ;  the  appetite  is  gone  and  intense  thirst  prevails. 
The  bowels  are  as  a  rule  constipated,  and  the  urine  is 
diminished  in  amount  and  high-colored.  The  physi- 
cian on  examination  may  make  out  distinct  enlarge- 
ment of  the  spleen.  (3)  The  third  stage  is  char- 
acterized by  the  appearance  of  the  eruption  which 
generally  shows  itself  about  the  fourth  or  fifth  day  or 
later,  and  consists  of  dark  red  (mulberry  colored) 
spots  or  blotches  varying  in  size  from  mere  points  to 
three  or  four  lines  in  diameter,  very  slightly  elevated 
above  the  skin,  at  first  disappearing  on  pressure,  but 
tending  to  become  both  darker  in  hue  and  more  per- 


manent. They  appear  chiefly  on  the  abdomen,  sides, 
back,  and  limbs,  and  occasionally  on  the  face.  Besides 
this,  the  characteristic  typhus  rash,  there  is  usually 
observed  a  general  faint  mottling  all  over  the  surface. 
The  typhus  rash  is  rarely  absent  and  is  a  very  important 
diagnostic  of  the  disease.  In  the  more  severe  and 
fatal  forms  of  the  fever,  the  rash  has  all  through  a 
very  dark  color,  and  slight  subcutaneous  haemorrhages 
{petechia)  are  to  be  seen  in  abundance.  After  the 
appearance  of  the  eruption  the  patient's  condition 
seems  to  be  easier,  so  far  as  regards  the  headache  and 
discomfort  which  marked  the  outset  of  the  symptoms  ; 
but  this  is  also  to  be  ascribed  to  the  tendency  to  pass 
into  the  typhous  stupor  which  supervenes  about  this 
time,  and  becomes  more  marked  throughout  the 
course  of  the  second  week.  The  patient  now  lies  on 
his  back,  with  a  dull  dusky  countenance,  an  apathetic 
or  stupid  expression,  and  contracted  pupils.  All  the 
febrile  symptoms  already  mentioned  are  fully  de- 
veloped, and  delirium,  usually  of  a  low  muttering  kind, 
but  sometimes  wild  and  maniacal  (delirium  ferox)  is 
present  both  by  night  and  day.  The  peculiar  condi- 
tion to  which  the  term  "coma  vigil"  is  applied,  in 
which  the  patient,  though  quite  unconscious,  lies  with 
eyes  widely  open,  is  regarded,  especially  if  per- 
sisting for  any  length  of  time,  as  an  unfavor- 
able omen.  Throughout  the  second  week  of 
the  attack  the  symptoms  continue  unabated : 
but  there  is  in  addition  great  prostration  of 
strength,  the  pulse  becoming  very  feeble,  the 
breathing  shallow  and  rapid,  and  often  acoom- 

Jianied  with  bronchial  sounds.  (4)  A  crisis  or 
avorable  change  takes  place  about  the  end  of 
the  second  or  beginning  of  the  third  week  (on 
an  average  the  14th  day),  and  is  marked  by  a 
more  or  less  abrupt  fall  of  the  temperature 
(vide  chart)  and  of  the  pulse,  together  with 
Blight  perspiration,  a  discharge  of  loaded  urine, 
the  return  of  moisture  to  the  tongue,  and  by  a 
change  in  the  patient's  look2  which  clears  up 
and  shows  signs  of  returning  intelligence.  Al- 
though the  sense  of  weakness  is  extreme,  convales- 
cence is  in  general  steady  and  comparatively  rapid. 

Typhus  fever  may,  however,  prove  fatal  during  any  stage 
of  its  progress  and  in  the  early  convalescence,  either  from 
sudden  failure  of  the  heart's  action — a  condition  which 
is  specially  apt  to  arise— from  the  supervention  of  some 
nervous  symptoms,  such  as  meningitis  or  of  deepening 
coma,  or  from  some  other  complication,  such  as  bronchitis. 
Further,  a  fatal  result  sometimes  takes  place  before  the 
crisis  from  sheer  ezbanstion,  particularly  in  the  case  of 
those  whose  physical  or. nervous  energies  have  been  lowered 
by  hard  work,  inadequate  nourishment  and  sleep,  or  in- 
temperance, in  all  which  conditions  typhus  fever  is  apt  to 
assume  an  unusually  serious  form. 

Occasionally  troublesome  sequel*  remain  behind  for  a 
greater  or  less  length  of  time  as  the  effects  of  the  fever. 
Among  these  may  be  mentioned  menu)  weakness  or  irrita- 
bility, occasionally  some  form  of  paralysis,  an  inflamed 
condition  of  the  lymphatic  vessels  of  one  leg  I  the  swelled 
leg  of  fever),  prolonged  weakness  and  ill  health,  etc 
Gradual  improvement,  however,  may  be  confidently  an- 
ticipated and  even  ultimate  recovery. 

estimated  by  Murchi- 
per  cent.  Morum. 
according  to 

the  severity  of  type  (particularly  in  epidemics),  the  pre- 
vious health  and  habits  of  the  individual,  and  very  specially 
the  age,— the  proportion  of  deaths  being  in  striking  relation 


tieipatea  ana  even  ultimate  recovery. 

The  mortality  from  typhus  fever  ia 
son  and  others  as  averaging  about  18 
of  the  cases,  but  it  varies  much  aco 


to  the  advance  of  life.   Thus,  while  in  children 
fifteen  the  death-rate  is  only  5  per  cent.,  in  persons  i 
fifty  it  is  about  48  per  cent. 

The  treatment  of  typhus  fever  includes  the  prophylactic 
measures  of  attention  to  the  sanitation  of  the  «p_.tIMI1. 
more  densely  populated  portions  of  towns.  The 
opening  up  of  cross  street*  intersecting  those  which  are 
close-built  and  narrow,  whereby  fresh  air  is  freely  admitted, 
has  done  much  to  banish  typhus  fever  from  districts  where 
previously  it  was  endemic  Further,  the  enforcement  of 
the  law  regulating  the  number  of  persons  accommodated 
in  common  lodging-houses,  and  the  application  of  the  pow- 
ers now  vested  in  local  authorities  for  dealing  with  cases 
of  overcrowding  everywhere,  and  for  isolation  and  treat- 
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ment  of  the  infected,  have  had  a  liko  salutary 
Where  typhus  has  broken  out  in  a  crowded  district  the 
prompt  removal  of  the  patients  to  a  fever  hospital  aud  the 
thorough  i" 


cleansing  of  the  infected  houses 
Where,  on  the  other  hand,  a 
igle  case  of  accidentally  caught  typhus  occurs  in  a  member 
a  family  inhabiting  a  well-aired  house,  the 
Lug  communicated  to  others  in  the  dwelling 


in  the 


of  it 
is  but  small ; 
of  isolation  and 


be  taken 

The  treatment  of  a  typhus  patient  is  conducted  upon  the 
same  general  principles  as  have  been  illustrated  in  other 
fevers  (see  8carlkt  Fkvkb,  Smallpox).  Complete  isola- 
tion should  be  maintained  throughout  the  illness,  and  the 
services  of  a  day  and  a  night  nurse  procured,  who  should 
keep  a  strict  watch  and  preserve  a  record  of  the  tempera- 
ture and  other  observations,  the  times  of  feeding  and  the 


i  of  nourishment  administered,  as  well  as  every  other 
fact  noticed,  for  the  physician's  information.  Due  atten- 
tion should  be  given  to  the  ventilation  and  cleansing  of  the 
sick  chamber.  The  main  element  in  the  treatment  of  this 
fever  is  good  nursing,  and  especially  the  regular  administra- 
tion of  nutriment,  of  which  the  best  form  is  milk,  although 
light  plain  soup  may  also  be  given.  The  food  should 
be  administered  at  stated  intervals,  not,  as  a  rule,  oftener 
than  once  in  one  and  a  half  or  two  hours,  and  it  will  fre- 
quently be  necessary  to  rouse  the  patient  from  his  stupor 
for  this  purpose.  Sometimes  it  is  impossible  to  administer 
food  by  toe  mouth,  in  which  case  recourse  must  be  had  to 
nutrient  eueuiata.  Alcoholic  stimulants  are  not  often  re- 
quired, except  in  the  case  of  elderly  and  weakly  persons 
who  have  become  greatly  exhausted  by  the  attack  and  are 
threatening  to  collapse.  The  best  indication  for  their  use 
is  that  furnished  by  the  condition  of  the  circulation  :  when 
the  pulse  shows  unsteadiness  and  undue  rapidity,  and  the 
first  sound  of  the  heart  is  but  indistinctly  heard  by  the 
stethoscope,  the  prompt  administration  of  stimulants  (of 
which  the  best  form  is  pure  spirit)  will  often  succeed  in 
averting  danger.  Should  their  use  appear  to  increase  the 
restlessness  or  delirium  they  should  be  discontinued  and 
the  diffusible  lammouiacal  or  ethereal)  forma  tried  in- 
stead. 

Many  other  symptoms  demand  special  treatment.  The 
headache,  which  persists  for  days  at  the  commencement 
aud  is  with  many  a  very  distressing  symptom,  may  be  miti- 
gated by  removing  the  hair  and  applying  cold  to  the  head. 
The  sleeplessness,  with  or  without  delirium,  may  be  com- 
bated by  quietness,  by  a  moderately  darkened  room  (al- 
though a  distinction  between  day  and  night  should  be  tuade 
as  regards  the  amount  of  admitted  light),  and  by  soothing 
and  gentle  dealing  on  the  part  of  the  nurse.  Opiate  and 
sedative  medicines  in  any  form,  although  recommended  by 
many  high  authorities,  must  be  given  with  great  caution, 
as  their  use  is  often  attended  with  danger  in  this  fever, 
where  coma  is  apt  to  supervene.  When  resorted  to,  proba- 
bly the  safest  form  is  a  combination  of  the  bromide  of  potas- 
sium or  ammonium  with  a  guarded  amount  of  chloral.  The 
writer  has  seen  alarming  effects  follow  the  administration 
of  opium.  Occasionally  the  deep  stupor  calls  for  remedies 
to  rouse  the  patient,  aud  these  may  be  employed  in  the 
form  of  mustard  or  cantharides  to  the  surface  (calves  of 
legs,  nape  of  neck,  over  region  of  heart,  etc.),  of  the  cold 
affusion,  or  of  enemata  containing  turpentine.  The  height 
of  the  temperature  may  be  a  serious  symptom,  and  anti- 
pyretic remedies  appear  to  have  but  a  slight  influence  over 
it  as  compared  to  that  which  they  possess  in  typhoid  fever, 
acute  rheumatism,  etc.  The  cold  bath  treatment,  which 
has  been  recommended,  cannot  be  carried  out  without 
aerious  risk  to  life  in  the  necessary  movemeut  of  the 
patient.  It  is  a  well-recognized  rule  that  persons  suffering 
from  typhus  fever  ought  not  to  be  moved  np  in  bed  for  any 

Krpose  after  the  first  few  days.  Cold  sponging  of  the 
nds  and  feet  and  exposed  parts,  or  cold  to  the  head,  may 
often  considerably  lower  the  temperature.  Throughout  the 
whole  progress  of  a  case  the  condition  of  the  Madder  re- 
quires special  attention,  owing  to  the  patient's  drowsiness, 
and  the  regular  use  of  the  catheter  becomes,  as  a  rule, 
necessary  with  the  advance  of  the  symptoms. 

The  complications  and  renults  of  this  fever  fall  to  be 
dealt  with  according  to  the  methods  of  treatment  applica- 
ble to  their  character  and  extent. 

Typhoid  ob  Enteric  Fever. 

Typhoid  or  enteric  fever  (ivrepov,  the  intestine)  is  a 
continued  fever  characterized  mainly  by  its  insidious 
onset,  by  a  peculiar  course  of  the  temperature,  by 
marked  abdominal  symptoms  occurring  in  connection 
with  a  specific  lesion  of  the  bowels,  by  ai 


upon  the  skin,  by  its  uncertain  duration,  ud  by  a  lia- 
bility to  relapses. 

This  fever  nas  received  various  names,  such  as  gastric 
fever,  abdominal  typhus,  infantile  remittent  fercr, 
slow  fever,  nervous  fever,  etc.  Dr.  Murchison,  in  ref- 
erence to  its  supposed  origin  in  putridity,  uses  t be  term 
"  pythogenic  fever,"  but  this  designation  has  not  beta 
generally  adopted.    Up  till  a  comparatively  rectct 

Jieriod  typhoid  was  not  distinguished  from  typhusfera. 
''or,  although  it  had  been  noticed  that  the  course  of 
the  disease  and  its  morbid  anatomy  were  different  fruo 
those  of  ordinary  cases  of  typhus,  it  was  believed  that 
they  merely  represented  a  variety  of  that  malady.  The 
distinction  between  the  two  diseases  appears  to  bar: 
been  first  accurately  made  in  1836  by  Doctors  Gerhard 
and  Pennock  of  Philadelphia,  and  still  more  hh 
demonstrated  by  Dr.  A.  P.  Stewart  of  Glasgow  (after- 
wards of  London).    Subsequently  all  doubt  upon  the 
subject  was  removed  by  the  careful  clinical  and  patho- 
logical observations  made  by  Sir  William  Jeoner  atthe 
London  fever  hospital  (1649-51 ).    A  clear  distincti  a 
has  been  established  between  the  two  fevers, 
not  only  as  regards  their  phenomena  or   '^Z  '. 
morbid  features,  but  equally  as  regards  their 
origin.    While  typhus  fever  is  a  disease  of  overcrow;!- 
ing  and  poverty,  typhoid  may  occur  where  such  ceoi- 
tions  are  entirely  excluded ;  and  the  connection  of  this 
malady  with  specific  emanations  given  off  from  deans- 
posing  organic  or  feculent  matters,  or  with  contami- 
nation of  food  or  water  by  the  products  of  the  disease, 
is  now  almost  universally  admitted.    Alike  in  sporadic 
cases  and  in  extensive  epidemic  outbreaks  the  exist- 
ence of  insanitary  conditions  in  house  drainage,  inter 
supply,  etc.,  can  in  the  majority  of  instances  he  made 
out.    The  question  whether  such  conditions  alone  «i3 
suffice  to  beget  this  fever— or,  in  other  words,  its  it 
novo  origin — has,  as  in  the  case  of  typhus,  been  ouch 
discussed,  and  an  affirmative  opinion  expressed  by  tone 
high  authorities.    But  the  same  remark  must  again 
made  as  to  the  difficulties  in  the  way  of  maintainiu 
such  a  position  in  view  of  the  evidence  of  the  pan 
played  by  microbes  in  infective  processes. 

That  all  insanitary  conditions  in  respect  of  drain*/? 
of  houses  and  localities  furnish  the  most 
ready  means  for  the  introduction  of  the 
contagion  of  typhoid  there  is  a  general 
agreement,  as  there  is  equally  that  the  most  certais 
means  of  preventing  its  appearance  or  spread  are  uW 
which  provide  a  thoroughly  trustworthy  and  swart 
drainage,  a  safe  method  of  disposal  of  sewage,  and  a 
pure  and  abundant  water  supply.  Typhoid  fever  is 
much  less  directly  communicable  from  the  sick  to  the 
healthy  than  typhus.  The  infective  agent  appears  to 
reside  in  the  discharges  from  the  bowels,  in  which, 
particularly  when  exposed  and  undergoing  deoompoa- 
tion,  the  contagium  seems  to  multiply  and  to  acquire 
increased  potency.  Thus  in  sewers,  drains,  etc.  m 
association  with  putrefying  matter,  it  may  increase  in- 
definitely, and  by  the  emanations  given  off  from  >ueh  de- 
composing material  accidentally  escaping  into  houses, 
or  by  the  contamination  of  drinking  water  in  place* 
where  wells  or  cisterns  are  exposed  to  fecal  or  sewage 
pollution,  the  contagion  is  conveyed.  Of  the  precise 
nature  of  the  contagious  principle  we  have  as  yet  do  fall 
information,1  but  there  appears  to  be  strong  reason  for 
believing  that  a  specific  microbe  or  organism  play?  i 
part  in  the  propagation  of  the  disease.  Still  it  is  obvious 
that  for  its  successful  implantation  in  and  effect  npoa 
the  system  a  peculiar  condition  of  preparedness  or  re- 
ceptivity to  the  morbific  agent  must  be  presupposed  to 
exist  in  the  individual,  regarding  which  also  our  know! 
edge  is  of  the  vaguest.  There  is  abundant  evident 
that  one  of  the  vehicles  for  the  conveyance  of  the  con- 
tagion is  food,  especially  milk,  which  may  readily  w 

>  A  bacillus  frequently  noticed  In  certain  tissues  to  o**e* 
typhoid  fever  has  not  yet  been  satisfactorily  proved  ^fj^ 
' "  of  that  disease,  nor  even  to  be 
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ratbo- 

logical 


oo me  contaminated  with  the  products  of  the  disea.se 
where  an  outbreak  of  the  fever  has  occurred  in  a  dairy. 

Typhoid  fever  is  most  common  among  the  young,  the 
majority  of  the  cases  occurring  between  the  agea  of  fifteen 
and  twenty-five  (Murchiaon).  Bat  children  of  any  age  may 
suffer,  as  may  also,  though  more  rarely,  person*  at  or  beyond 
middle  life.  It  ia  of  as  frequent  occurrence  among  the  well-to- 
do  as  among  the  poor.  The  greater  number  of  cases  appear 
to  occur  in  autumn.  In  all  countries  this  fever  seeniH  liable 
to  prevail ;  and,  while  some  of  its  features  may  be  modified 
by  climate  and  locality,  its  main  characters  and  its  results 
ixv  essentially  the  same  everywhere. 

important  phenomena  of  typhoid  fever  will  be 
better  understood  by  a  brief  reference 
to  the  principal  pathological  changes 
changes  of  which  take  place  during  the  disease, 
typhoid.  These  relate  for  the  most  part  to  the 
intestines,  in  which  the  morbid  pro- 
cesses are  highly  characteristic,  both  as  to  their 
nature  and  their  locality.  The  changea  (to  be 
presently  specified)  are  evidently  tho  result  of  tho 
action  of  the  contagium  on  the  system,  and  they 
begin  to  show  themselves  from  the  very  com- 
mencement of  the  fever,  passing  through  various 
atagea  during  its  continuance.  The  portion  of 
the  bowels  in  which  they  occur  most  abun- 
dantly is  the  lower  part  of  the  small  intestiue 
< ileum ),  where  the  "  solitary  glands  "  and  "  Payer's 
patches"  on  the  mucous  surface  of  the  canal 
become  affected  by  diseased  action  of  a  definite 
and  progressive  character,  which  stands  in  distinct  relation 
to  the  symptoms  exhibited  by  the  patient  in  the  course  of 
the  fever.  (1)  These  glands,  which  in  health  are  compara- 
tively indistinct,  become  in  the  commencement  of  the  fever 
enlarged  and  prominent  by  infiltration  due  to  inflammatory 
action  in  their  substance,  and  consequent  cell  proliferation. 
This  change  usually  affects  a  large  extent  of  the  ileum,  but 
it  more  marked  in  the  lower  portion  near  the  ileo-cascal 
valve  (see  Anatomy).  It  is  generally  held  that  this  is  the 
condition  of  the  parts  during  the  first  eight  or  ten  days 
of  the  fever.  (2)  These  enlarged  glands  next  undergo  a 
process  of  sloughirig,  the  inflammatory  producta  being  cast 
off  either  in  fragments  or  en  matte.  This  usually  takea 
plsce  in  the  second  week  of  the  fever.  (3)  Ulcers  are  thus 
funned  varying  in  size  according  to  the  gland  masses  which 
have  sloughed  away.  They  may  be  few  or  many  in  number, 
and  they  exhibit  certain  characteristic  appearances.  Thus 
they  are  frequently,  but  not  always,  oblong  in  shape,  with 
their  long  axis  in  that  of  the  bowel,  and  they  have  some- 
what thin  and  ragged  edgea.  They  may  extend  through 
the  thickness  of  the  inteetine  to  the  peritoneal  coat  and  in 
their  progress  erode  bloodvessels  or  perforate  the  bowel. 
This  stage  of  ulceration  exiata  from  the  second  week  on- 
wards during  the  remaining  period  of  the  fever,  and  even 
into  the  stage  of  convaleecence.  (4 )  In  most  instances  these 
ulcers  heal  by  cicatrization,  leaving,  however,  no  contraction 
of  the  calibre  of  the  bowel.  Thia  stage  of  healing  evidently 
occupies  a  considerable  time,  since  the  process  does  not  ad- 
vance at  an  equal  rate  in  the  case  of  all  the  ulcers,  some  of 
which  have  been  later  in  forming  than  others.  Even  when 
convalescence  has  been  apparently  completed,  some  unhealed 
ulcers  may  yet  remain  and  prove,  particularly  in  connection 
with  errors  in  diet,  a  cause  of  relapse  of  some  of  the  symp- 
toms, and  even  of  still  more  serious  or  fatal  consequences. 
The  mesenteric  glauda  external  to,  but  in  functional  rela- 
tion with,  the  intestine,  become  enlarged  during  the 
of  the  fever,  but  usually  subside  after  recovery. 

Besides  these  chauges,  which  are  well  recognized, 
more  or  leas  important  are  often  present.  Among  these  niav 
be  mentioned  one  which  the  present  writer  has  repeatedly 
observed  in  the  severe  and  protracted  forma  of  this  fever, 
namely,  marked  atrophy,  thinning,  and  softness  of  the  coats 
of  the  intestines,  even  after  the  ulcers  have  healed.— a  con- 
dition which  may  not  improbably  be  the  cause  of  that  long- 
continued  impairment  of  the  function  of  the  bowels  sooften 
complained  of  by  persons  who  have  passed  through  an 
attack  of  typhoid  fever.  Other  changes  common  to  most 
fevers  are  also  to  be  observed,  such  as  softening  of  the  mus- 
ues  generally,  and  particularly  of  the  heart,  and 
of  complications  affecting  cheat  or  other  organs, 
uently  arise.  The  swelled  leg  of  fever 
typhoid,  as  does  also  periosteal  inflam- 


The  most  marked  of  the  early  symptoms  are  headache,  las- 
situde, and  discomfort,  together  with  sleeplessness  and 
feverishnesa,  particularly  at  night;  thia  last  symptom  is 
that  by  which  the  disease  is  most  readily  detected  in  its 
early  stages.  The  peculiar  course  of  the  temperature  is 
also  one  of  the  most  important  diagnostic  evidences  of  thia 
fever.  During  the  first  week  it  has  a  morning  range 
of  moderate  febrile  rise,  but  in  the  evening  there  is  a 
marked  ascent,  with  a  fall  again  towards  morning,  each 
morning  and  evening,  however,  ahowing  respectively  a 
higher  point  than  that  of  the  previous  day,  until  about  the 
eighth  day,  when  in  an  average  caae  the  highest  point 
is  attained.  Thia  varies  according  to  the  severity  of  the 
;  but  it  is  no  unusual  thing  to  register  104°  or  105° 


The  symptoms  characterizing  the  onset  of  typhoid  fever 
very  much  less  marked  than  those  of  most 
other  fevers,  and  the  disease  in  the  majority  of 
instances  seta  i u  somewhat  insid iously.  Indeed , 
H  is  no  uncommon  thing  for  patients  with  thia  fever  to  go 
;  for  a  considerable  time  after  its  action  baa  begun. 
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Fahr.  in  the  evening  and 

During  the  aecond  week  the  daily  range  of  temperature 
comparatively  small,  a  slight  morning  remission  being  all 
that  is  observed.  In  the  third  week  the  same  condition 
coutinuea  more  or  less;  but  frequently  a  alight  tendency  to 
lowering  may  be  discerned,  particularly  in  the  morning 
temperature,  and  the  febrile  action  gradually  dies  down  as 
a  rule  between  the  twenty-first  and  twenty-eighth  days, 
although  it  is  liable  to  recur  in  the  form  of  a  relapse. 
Although  the  patient  may,  during  the  earlier  days  of  the 
fever,  be  able  to  move  about,  he  feels  languid  and  uneasy  ; 
and  usually  before  the  first  week  ia  over  he  has  to  take 
to  bed,  and  soon  the  effects  of  the  attack  become  more 
apparent.  He  is  restless,  hot,  and  uncomfortable,  particu- 
larly aa  the  day  advances,  and  his  cheeks  show  a  red  flush, 
especially  in  the  evening  or  after  taking  food.  The  aspect, 
however,  ia  different  from  the  oppressed  stupid  look  which 
ia  present  In  typhus,  and  more  resembles  the  appearance  of 
hectic.  The  pulse  in  an  ordinary  case,  although  more  rapid 
than  normal,  is  not  accelerated  to  an  extent  corresponding 
to  the  height  of  the  temperature,  and  ia,  at  leaat  in  the 
earlier  stages  of  the  fever,  rarely  above  100.  In  severe 
and  protracted  cases,  where  there  is  evidence  of  extensive 
intestinal  ulceration,  the  pulse  becomes  rapid  and  weak, 
with  a  dicrotic  character  indicative  of  cardiac  feebleness. 
The  tongue  has  at  first  a  thin  whitiah  fur  and  is  red  at  the 
tip  and  edgea.  It  tends,  however,  to  become  dry,  brown  or 
glazed  looking,  and  fissured  transversely,  while  sordes  may 
be  present  about  the  lips  and  teeth.  There  is  much  thirst 
and  in  some  cases  vomiting.  Splenic  and  hepatic  enlarge- 
ment may  be  made  out.  From  an  early  period  in  the 
disease  abdominal  aymptoma  ahow  themselves  with  greater 
or  less  distinctness  and  are  frequently  of  highly  diagnostic 
significance.  Theabdomeii  is  somewhat  distended  or  tumid, 
and  pain  accompanying  some  gurgling  sounds  may  be  elic- 
ited on  light  pressure  about  the  lower  part  of  the  right  side 
close  to  the  groin,— the  region  corresponding  to  that  portion 
of  the  intestine  in  which  the  morbid  changea  already  re- 

Diarrhcaa  is  a  frequent  but  by  no 
When  present  it  may  be  slight 
or,  on  the  other  hand,  extremely  profuse,  and  it 
as  a  rule  to  the  severity  of  the  intestinal  ulcer- 
The  discharges  are  highly  characteristic,  being 
of  light  yellow  color  resembling  pea  aoup  in  appearance. 
Bhould  intestinal  hemorrhage  occur,  aa  is  not  unfrcquently 
the  case  during  some  stage  of  the  fever,  they  may  be  dark 
brown,  or  composed  entirely  of  blood.  The  urine  is  scanty 
and  high-colored.  About  the  beginning,  or  during  the 
course  of  the  second  week  of  the  fever,  an  eruption  fre- 
quently makes  its  appearance  on  the  skin.  It  consists  of 
isolated  spots,  oval  or  round  in  shape,  of  a  pale  pink  or  rose 
color,  and  of  about  one  to  one  and  a  half  lines  iu  diameter. 
Tbey  are  seen  chiefly  upon  the  abdomen,  chest,  and  back, 
and  tbey  come  out  in  crops,  which  continue  for  four  or  five 
days  and  then  fade  away.  At  first  they  are  slightly  ele- 
vated, and  disappear  on  pressure.  In  some  cases  they  are 
very  few  in  number,  and  their  presence  is  made  out  with 
difficulty;  but  in  others  they  are  numerous  and  sometimes 
ahow  themselves  upou  the  limbs  as  well  as  upon  the  body. 
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TYPHUS,  TYPHOID,  AND- RELAPSING  FEVEBS. 


Ltyvhoid. 


They  do  i 


ir  to  have  any  relation  to  the  severity  of 


the  attack,  and  in  a  very  considerable  proportion  of  cases 
(particularly  in  children)  they  are  entirely  absent.  Besides 
this  eruption  there  are  not  unfrequently  numerous  very 
faint  bluish  patches  or  blotches  about  half  an  inch  in  diam- 
eter, chiefly  upon  the  body  and  thighs.  When  present  the 
rose-colored  spots  continue  to  come  out  in  crops  till  nearly 
the  end  of  the  fever,  and  they  may  reappear  should  a 
relapse  subsequently  occur.  Those  various  symptoms  per- 
sist throughout  the  third  week,  usually,  however,  increas- 
ing in  intensity.  The  patient  becomes  prostrate  and  ema- 
ciated ;  tbe  tongue  is  dry  aud  brown,  the  pulse  quickened 
and  feeble,  and  the  abdominal  symptoms  more  marked ; 
while  nervous  disturbance  is  exhibited  in  delirium,  in 
tremors  and  jerkings  of  the  muscles  {tHbtuitu*  tendiuum),  in 
drowsiness,  and  occasionally  in  "coma  vigil."  In  severe 
cases  the  exhaustion  reaches  an  extreme  degree,  although 
even  in  such  instances  the  condition  is  not  to  be  regarded 
as  hopeless.  In  favorable  cases  a  change  for  the  better  may 
be  anticipated  between  the  twenty-first  and  twenty-eighth 
days,  more  usually  the  latter.  It  does  not,  however,  take 
place  as  in  typhus  by  a  well-marked  crisis,  but  rather  by 
what  is  termed  a"  lysis  "or  gradual  subsidence  of  the 
febrile  symptoms,  especially  noticeable  in  the  daily  decline 
of  both  moruing  aud  evening  temperature,  the  lessening  of 
diarrhoaa,  and  improvement  in  pulse,  tongue,  etc.  Conval- 
escence proceeds  slowly  and  is  apt  to  be  interrupted  by 
relapses  (duo  not  unfrequently  to  errors  in  diet),  which  are 
sometimes  as  severe  and  prolonged  as  the  original  attack, 
and  are  attended  with  equal  or  even  greater  risks.  Should 
such  relapses  repeat  themselves,  the  case  may  be  pro- 
1  for  two  or  three  months,  but  this  is  comparatively 


in  typhoid  fever  usually  takes  place  from  one  or 
other  of  the  following  causes.  (1)  Exhaustion, 
th'in  *ne  Becont'  or  third  weeks,  or  later.  The 

t  vphold.  attending  symptoms  are  increasing  emaciatiou, 
weakness  of  the  pulse,  and  cadaveric  aspect. 
Sometimes  sinking  is  sudden,  partaking  of  some  of  the 
characters  of  a  collapse.  (2)  Haemorrhage  from  the  intes- 
tines. The  evideuce  of  this  is  exhibited,  uot  only  in  the 
evacuations,  but  in  the  sudden  fall  of  temperature  and  rise 
in  pulse-rate,  together  with  great  pallor,  faiutucss,  and 
rapid  sinking.  Sometimes  hemorrhage,  to  a  dangerous 
and  even  fata)  extent,  takes  place  from  the  nose.  (3)  Per- 
foration of  an  intestinal  ulcer.  This  gives  rise,  as  a  rule,  to 
sudden  and  intense  abdominal  pain,  together  with  vomiting 
and  sinus  of  collapse,  viz.,  a  rapid  flickering  pulse,  cold 
clammy  skin,  and  the  marked  fall  of  temperature.  Symp- 
toms of  peritonitis  (see  Peritonitis)  quickly  supervene 
and  add  to  the  patient's  distress.  Death  usually  takes 
place  within  24  hours.  Occasionally  peritonitis,  apart  from 
perforation,  is  the  cause  of  death.  (4)  Occasionally,  but 
rarely,  hyperpyrexia  (excessive  fever).  (5)  Complications, 
auch  as  pulmonary  or  cerebral  inflammation,  bedsores,  etc. 

Certain  sequels  are  sometimes  observed,  the  most  impor- 
tant being  the  swelled  leg,  periostitis  affecting  long  bones, 
general  ill-health,  and  amentia,  with  digestive  difficulties, 
often  lasting  for  a  long  time,  and  sometimes  issuing  in 
phthisis.  Occasionally,  after  severe  cases,  mental  weakness 
is  noticed,  but  it  is  usually  of  comparatively  short  duration. 

The  mortality  in  typhoid  fever  varies  with  the  character 
w„H-,.„.  of  the  outbreak,  the  general  health  and  aur- 
Mortailty.     roundinKg  of  the  ill(1jviduais  attacked,  and 

other  conditions.  At  one  time  it  was  regarded  as,  on  an 
average,  about  the  same  as  that  of  typhus;  but  under 
modern  methods  of  treatment  the  chances  of  recovery  are 
much  greater,  and  tbe  death-rate  may  be  stated  as  about  12 
per  rent,  or  perhaps  somewhat  less. 

The  treatment  embraces  those  prophylactic  measures 
Treatment  wn'cn  **m  ftt  preventing  the  escape  of  sewer 
'  gases  into  dwelling-houses  by  careful  attention 
to  the  drainage  and  plumber-work,  and  also  secure  an 
abundant  supply  of  pure  water  for  domestic  use  (see 
Hygienic,  Skwebaqe,  aud  Ventilation).  When  an  out- 
break of  the  fever  occurs  in  a  family,  all  such  matters 
should  be  specially  inquired  into,  and  the  sources  of  milk 
supply  carefully  scrutinized.  Tbe  discharges  from  the 
bowels  of  the  typhoid  patient  should  be  at  once  disinfected 
with  carbolic  acid  or  other  similar  agent,  and  the  great- 
est care  taken  as  to  their  disposal,  with  the  view  of 
obviating  any  risk  of  contamination  of  drinking-water,  etc. 
Tbe  general  management  is  conducted  upon  the  same  prin- 
ciples as  are  observed  in  the  case  of  typhus,  except  that  in 
typhoid  fever  very  special  care  is  necessary  in  regard 
to  diet.  Milk,  the  great  value  of  which  as  a  fever-food  was 
first  clearly  set  forth  by  Prof.  Qairdner,  is  of  eminent  ser- 
vice in  typhoid,  but  it  must  be  administered  with  due 
regard  to  time  and  to  the  digestive  powers  of  the  patient. 
When  given  too  frequently  or  in  too  great  quantity  it  may, 


I  by  its  imperfect  digestion,  prove  a  source  of  irritation  to 
I  the  bowels.  Even  when  given  with  every  care  it  may  fail 
to  agree,  as  is  proved  by  the  presence  of  undigested  curd  in 
the  evacnatious.  In  auch  a  case  its  admixture  with  lime 
water  or  with  peptonizing  agents  may  render  its  digestion 
i  less  difficult,  but  sometimes  its  use  must  for  a  time  be 
|  suspended.  It  is,  however,  rare  that  milk  cannot  be  borne 
when  carefully  administered.  Barley  water  or  simple 
soups,  such  as  chicken  broth,  heef-tca,  etc.,  are  occasionally 
useful  cither  as  substitutes  for  or  adjuvants  to  milk.  All 
through  the  fever  the  patient  should  be  fed  at  regain 
periods — not,  as  a  rule,  oftener  than  once  in  one  and  a  half 
or  two  hours— although  in  the  intervals  water  or  other 
fever-drink  may  be  givcit  from  time  to  time.  In  convales- 
cence  the  diet  should  still  be  largely  milk  and  soft  matte* 
such  as  custards,  light  puddings,  meat  jellies,  boiled  bread 
aud  milk,  etc,  but  other  solid  foods,  with  the  exception  of 
fish,  should  be  for  a  long  time  avoided.  In  ebaugiuK  the 
diet  it  is  of  importance  to  note  its  effect  upon  the  tempera- 
ture, which  may  sometimes  be  considerably  disturbed  from 
this  cause,  even  after  the  apparent  subsidence  of  all  febrile 
action.  Stimulants,  although  unnecessary  in  a  large  pro- 
portion of  cases,  are  occasionally  called  for  when  there  is 
great  exhaustion,  aud  in  prolonged  attacks.  Their  effect, 
howover,  should  be  carefully  watched.  They  are  usually 
best  administered  in  the  form  of  pure  spirit. 

The  more  prominent  symptoms  which  mark  tbe  course 
of  typhoid  fever  frequently  call  for  special  treatment. 
Thus,  when  the  fever  continues  long,  with  little  break  is 
its  course,  the  employment  of  remedies  to  control  its  action 
(antipyretics)  may  often  be  resorted  to  with  benefit.  Such 
drugs  as  quinine,  salicin,  salicylic  acid,  and  salicylate  of  soda, 
kairin,  antipyrin,  antifebrin,  etc.  (in  ten  to  thirty  grain 
doses  of  one  or  other),  may  frequently  break  in  upon  the 
continuity  of  the  fever,  and  by  markedly  lowering  tbe 
temperature  relieve  for  a  time  the  body  from  a  source  of 
J  waste,  and  aid  in  tranquillizing  the  excited  nervous  system. 
The  times  for  their  administration  are  either  one  or  two 
I  hours  before  the  usual  maximum  temperature  or  daring 
i  the  period  of  remission.  These  remedies  may,  however, 
fail,  or  by  inducing  sickness  or  great  prostration  and  de- 
pression of  the  circulation  require  to  be  discontinued.  For 
a  similar  purpose  the  cold  bath  is  recommended  by  many 
high  authorities  and  is  regularly  employed  in  Germany. 
The  method  recommended  by  Liebermeister  is  this:  "  When 
I  the  temperature  rises  above  104°  Fahr.,  the  patient  should 
be  placed  in  a  bath  of  about  94°,  which  is  gradually  cooled 
down  by  the  addition  of  cold  water  to  68°  Fahr..  and 
remain  immersed  for  twenty  or  thirty  minutes,  the  limbs 
[  being  all  the  while  gently  rubbed.  He  should  then  be  pot 
I  back  into  bed."  Another  method  is  that  of  Dr.  Brand  of 
Stettin : "  When  the  patient's  temperature  attains  102  Fahr. 
he  should  be  placed  in  a  tepid  bath  of  70°  and  allowed  to 
remain  till  a  seuae  of  coldness  or  shivering  is  produced, 
which  usually  occurs  in  from  five  to  twenty  minutes."  By 
such  means  no  doubt  the  temperature  can  often  be  reduced 
2°  or  3°  Fahr..  but  it  is  very  apt  to  rise  again  and  the  hath 
must  then  he  repeated.  It  is  claimed  by  the  advocates  of 
this  method  of  treatment  that  it  has  been  successful  in 
diminishing  greatly  the  mortality  of  typhoid  fever,  but 
they  hold  at  the  same  time  that  its  success  in  large  measure 
depends  upon  its  employment  from  an  early  stage  in  the 
disease.  British  physicians  are  much  divided  upon  the 
point,  many  high  authorities  agreeing  in  ita  marked  utility, 
while  others  no  less  eminent  regard  it  as  fraught  with 
danger  from  the  frequent  movement  of  tbe  patient  from 
bed,  the  shock  to  the  system,  and  the  risk  of  hemorrhage, 
pneumonia,  or  other  complications,  and  as  a  plan  of  treat- 
ment difficult  of  being  carried  out  in  ordinary  practice.  Al- 
though employed  in  some  fever  hospitals  and  with  apparent 
success,  it  has  not  yet  commended  itself  for  general  adop- 
tion. Other  methods  of  applying  cold,  while  probably  less 
effectual  than  the  bath,  are  much  more  available,  as  for 
example,  the  tepid  or  cold  pack,  the  frequent  sponging  of 
portions  of  the  body  with  cold  water,  or  tbe  application  of 
icebags  to  the  head.  The  present  writer  has  resorted  to 
these  methods  in  many  cases  of  typhoid  fever,  with  the 
effect  of  markedly  lowering  a  high  temperature.  When 
diarrhoea  is  excessive  it  may  be  restrained  by  such  remedies 
as  chalk,  bismuth,  Dover's  powders,  etc.  Hemorrhage  is 
dealt  with  by  preparations  of  ergot,  or  by  acetate  of  lead, 
gallic  acid,  or  other  styptics.  In  the  event  of  perforation 
of  the  bowel  opium  is  the  only  means  available  to  lessen  tbe 
distress  attending  that  fatal  occurrence. 

In  the  convalescent  stage,  and  even  after  apparent!? 
complete  recovery,  the  utmost  care  should  be  observed  by 
the  patient  as  to  diet,  all  hard  and  indigestible  substances 
being  dangerous  from  their  tendency  to  irritate  or  reopen 
unhealed  ulcers,  and  bring  on  a  relapse  of  the  fever  or 
cause  a  sudden  perforation.    Lastly  the  genera" 
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•demands  careful  attention  fur  ft  length  of  time,  in  view  of 
the  remoter  risks  of  cheat  and  other  disease*  Already  alluded 
to. 

Relapsing  Fbver. 

This  is  a  continued  fever  occasionally  appearing  aa 
an  epidemic  in  communities  suffering  from  scarcity  or 
famine.  It  is  characterized  mainly  by  its  sudden  in- 
vasion, with  violent  febrile  symptoms,  which 
continue  for  about  a  week  and  end  in  a  crisis, 
but  are  followed,  after  another  week,  by  a 
return  of  the  fever. 

This  disease  has  received  many  other  names, 
the  best  known  of  which  are  famine  fever, 
short  fever,  synocha,  bilious  relapsing  fever, 
recurrent  typhus,  and  spirillum  fever.  As  in 
the  case  of  typhoid,  relapsing  fever  was  long 
believed  to  be  simply  a  form  of  typhus.  The 
distinction  between  them  appears  to  have 
been  first  clearly  established  in  1826.  in  con- 
nection with  an  epidemic  in  Ireland.  Out- 
breaks of  relapsing  fever  have  occurred  in 
all  parts  of  the  world  at  times  and  in  places 
where  famine  has  arisen  ;  but  the  disease  has 
been  most  closely  observed  and  studied  in  epi- 
demics in  Great  Britain  and  Ireland,  Germany,  Poland, 
Russia,  America,  and  India.  It  has  frequently  been 
found  to  prevail  along  with  an  epidemic  of  typhus  fever. 


ippear 

ithor- 


rather  than  with  privation.    Relapsing  fever  is  most  com- 
monly met  with  in  the  young.  One  attack  does  not  app 
to  protect  from  others,  but  rather,  according  to  sum 
ities,  engenders  liability. 

The  extreme  contagiousness  of  relapsing  fever 
sionally  been  shown  by  its  spreading  widely 
when  introduced  iuto  a  district,  even  among 
those  who  had  not  become  predisposed  by  des- 
titution or  other  depressing  conditions.  The  contagion,  like 


is  highly  contagious,  and  appears,  like 
us,  to  be  readily  communicated  by  the  ex- 
froni  the  body.   With  respect  to  the 
nature  of  the  contagion,  certain  important  and 
observations  have  been  made.    In  1873  Ober- 
discovered  in  the  blood  of  persons  suffering  from  re- 
g  fever  minute  organisms  in  the  form  of  spiral  Sla- 
ts of  the  genus  SpiroehieU  (see  vol.  xxi.  p.  416.  Fig.  1,  n), 
measuring  in  length  jfc  to  TA0  inch  and  in  breadth  „J„ 
to  suits  inch,  and  possessed  of  rotatory 

eived  the 


merits.  This  organism  has  received  the  name  of 
ehermtier,.  It  appears  to  be  present  in  abundance  during 
the  height  of  the  febrile  symptoms,  and  is  not  seen  dur- 
ing the  interval  until  the  relapse  is  impending,  when  it  is 
again  present  as  before.  This  observation  has  been  con- 
firmed by  numerous  investigators,  and  it  has  been  found 
that  inoculation  with  the  blood  containing  these  Spirilla 
produced  the  symptoms  of  relapsing  fever  in  both  men  and 
animals.  Comparatively  little  is  as  yet  known  of  the  life- 
history  of  these  organisms,  and  the  question  whether  they 
are  to  be  regarded  as  the  prime  source  of  the  disease  or 
as  mere  accompanimeuta  affords  ground  for  difference  of 
opinion  (see  Patholooy,  vol.  xviii.  p.  413) ;  nevertheless 
their  discovery  and  the  conditions  of  their  presence  already 
mentioned  are  noteworthy  facts  in  reference  not  only  to  the 
pathology  of  this  fever  bnt  also  to  the  general  doctrine  of 
infectiveness  in  disease-processes.  The  most  constantly 
recognized  factor  in  the  origin  and  spread  of  relapsing  fever 
is  destitution  ;  but  this  cannot  be  regarded  as  more  than  a 
predisposing  cause  favoring  the  reception  and  propagation 
of  the  morbific  agent,  since  in  many  lands  widespread  and 
destructive  famines  have  prevailed  without  any  outbreak 
of  this  fever.  Instances,  too,  have  been  recorded  where 
distinctly  associated  with  overcrowding 


that  of  typhus,  appears  to  be  most  active  in  the  immediate 
vicinity  of  the  patient  and  to  be  greatly  lessened  by  the 
access  of  fresh  air.  It  is  capable  of  being  conveyed  by 
clothing.  The  incubation  of  the  disease  is  about  one  week. 
The  symptoms  of  the  fever  then  show  themselves  with 
great  abruptness  and  violence  by  a  rigor,  accompanied  with 
pains  in  the  limbs  and  severe  headache.  The  febrile  phe- 
nomena are  very  marked,  and  the  temperature  quickl  v  rises 
to  a  high  point  (105o-107o  Fahr.),  at  which  it  continues 
with  little  variation,  while  the  pulse  is  rapid  (100-140),  fall 
and  strong.  There  is  intense  thirst,  a  dry  brown  tongue, 
bilious  vomiting,  tenderness  over  the  liver  and  spleen,  and 
occasionally  jaundice.  Sometimes  a  peculiar  bronzy  appear- 
ance of  the  skin  is  noticed,  but  there  is  no  characteristic 
rash  as  in  typhus.  There  is  much  prostration  of  strength. 
After  the  continuance  of  these  symptoms  for  a  period  of 
from  five  to  seven  days,  the  temperature  suddenly  falls  to 
the  normal  point  or  below  it,  the  pulse  becomes  correspond- 
ingly slow,  and  a  profuse  perspiration  occurs,  while  the 
severe  headache  disappears  and  the  appetite  returns.  Ex- 
cept for  a  sense  of  weakness,  the  patient  feels  well  and  may 
even  return  to  work,  but  in  some  cases  there  remains  a 
condition  of  great  debility,  accompanied  with  rheumatic 
pains  in  the  limbs.  This  state  of  freedom  from  fever  con- 
tinues for  about  a  week,  when  there  occurs  a  well-marked 
relapse  with  scarcely  less  abruptness  and  severity  than  in 
the  first  attack,  and  the  whole  symptoms  are  of  the  same 
character,  but  they  do  not,  as  a  rale,  continue  so  long,  and 
they  terminate  in  a  crisis  in  three  or  four  days,  after  which 
convalescence  proceeds  satisfactorily.  Second,  third,  and 
even  fourth  relapses,  however,  may  occur  in  exceptional 
cases. 

The  mortality  in  relapsing  fever  is  comparatively  small, 
about  5  per  cent,  being  the  average  death-rate 
in  epidemics  (Murchison).  The  fatal  cases  oc-  Mortality, 
cur  mostly  from  the  complications  common  to  ' 
continued  fevers.  The  treatment  is  essentially  the  same  as 
that  for  typhus  fever  (see  above).  (j.  o.  a.) 
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Part  I. — Historical. 
♦TYPOGRAPHY  (writing  by  types)  is  the  art  of 
J.  printing  (cast-metal)  movable  type*  on  paper, 
•vellum,  etc.  It  is  quite  distinct,  not  only  from  writing, 
but  from  xylography  or  wood -engraving,  ie.,  the  art 
of  cutting  figures,  letters,  or  words  on  blocks  of  wood 
and  taking  impressions  from  such  blocks,  by  means 
of  ink  or  any  other  fluid  colored  substance,  on  paper 


phy  ia  that  in 

:ho 


richoeffer, 
which  sa; 


1  • 


which  says  tt 
primendi  seu 


1456,  the  colophon  of 
finished  "Arte  nova  im- 


Fust  and 


In  the  Mainz  psalter  of  1467  said  that  it  was  formed  by  an 
"adinventioartlflciosa  imnrimendi  accaracterizandi  absque 
calami  ulla  exaratione."  The  colophon  of  the  Catkolicon  of 
1460  is  more  precise,  and  says  that  the  book  was  printed 
"  non  calami,  stili,  aut  pennassuffragio,  sed  mint  patronarum 
formarumque  concordia,  proporcione,  et  modulo."  In  1462 
Albrecht  Pfister  had  "  gedrucket"  the  Four  Hutoria.  In 
the  Liber  Swtu*  Dceretalium,  published  in  1465.  Fust  and 
8choeffer  say  that  it  was  completed  "non  atramento  ["at- 
ramento  communi,"  in  the  Justinianus  of  1468  and  1472], 
plumali  canna  neque  wrea,  sed  artiflciosa  quadam  adi 
tione  imprimendi  seu  caracterlzandl,"  a 
slightly  varied  in  Cicero's  Dt  Officii*,  issued  in  the 
year  :  non  atramento,  plumali  canna  neque  lerea,  set 
quadam  perpulcra."  The  edition  of  St.  Jerome's 
of  1470  is  said  to  have  been  completed  by  an  "art  i 
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ingeniosa  imprimendi,"  the  Dialog**  of  1478  by  an  "an 
magistra."  We  find  farther — "are  sancta"  or  "divina," 
"  nova  are  acribendl,"  "  noTum  exacribendi  genus  prope 
divinum,"  "scnlptoria  archetyporuni  are,"  "are  miriflca 
formandi,"  "  are  excuaoria,"  "  nova  imprimendi  ratio," "  are 

Ereesuras,"  "chalcotypa  are,"  "  chalcographia  "  (1472  and 
iter),  "  chalcographia  excuaoria  impmasoriaqoe,"  "libraria 
impresaio,"  "  empryntynge  "  (Caxton,  1482),  "  prenterei " 


(1505;, 


des 


(Schoeffer,   1492).  "truckery" 
livrea  "  (1496),  and  "  prenten 
The  early  printers  called  themselves,  or  were  called  by 
others,  "librorum  prothocaragmatici "  i(>'riMM. 
Printers.       Rhythm.,  1  flM),  "  impreasores  librorum."  "ex- 
sculptor  librorum"  (Jenaon,  1471),  chalco- 
graph  as "  (1473;  Haln,  13,036),  "magiater  artia  itnpros- 
•oriss,"  "  boeck  printer ; "  and  during  the  16th  century  we 
find  them  atlll  frequently  called  "  cbalcotypua  "  and  "  chal- 
cographus." 

The  types  were  at  first  designated  more  by  negative  than 
posit- vi'  expressions.    In  1463  they  were  called 
"  caragrna,"  later  on  "  caraeter  "  or  "  character," 
archetipsB  notes "  (1473 ;  Hain,  13,036;,  "aculpt- 


Type*. 


oria  archetyporum  are,"  "chalcotypa  are,"  "forma?,"  "ar- 
tiflcioaiaaima?  imprimendorum  librorum  formas."  We  soon 
of  the  process  and  material  by  which  they  were 
The  Ortmmatiea  of  1468,  published  by  Schoeffer. 
it  was  "cast"  (aum  fuaua  libellua).  In  1471 
—rmulse"  are  spoken  of ;  and  Bernard  us  Cenninua 
and  hia  son  say  that  they  had  printed  the  Virgil  "  exprfssls 
ante  calibe  caracteribus  et delude  fusia  Uteris  "  (with  Settera 
first  cut  into  steel  and  then  cast).  In  1473  Friedrich  Creua- 
ner  at  Nuremberg  aaya  that  he  had  "cut"  (aculpait)  the 
work  of  Diogenes  (Hain,  0192).  Johan  Zciner  of  Ulm  says 
in  1474  that  he  had  perfected  a  book,  not  with  the  pen,  but 
with  letters  of  metal  (stagncis  caracteribos).  In  1474  Joh. 
Ph.  de  Lignamine  apeaka  of  "  metallic*  formas."  In  1476 
Muaner  of  Straaburg  represents  the  Nider  aa  being  printed 
>  cut  of  metal  (litteria  sculpt ia  artificiali  certe 
:  asre)."  Nicolas  Jenaon  printed  in  1480  with  let- 
ten  "cut  and  cast "  (sculptis  ac  conflatis). 
The  word  typography  does  not  seem  to  occur  before  1488, 
when  it  was  used  in  the  preface  of  P.  Stephanos 
tVDOff-  Dulcinius  Scales  to  the  Atironomiam  of  Mani- 
rapny.  Una.  printed  in  that  year  at  Milan  by  Antoniua 
Zarotus  ; 1  in  1498  Erasmus  uses  it  in  a  letter 
(dated  13th  Feb.)  to  Christianus,  a  Lubeck  merchant ; 1  and 
in  1517  Johan  Schoeffer  applies  the  word  to  himself  in  the 
colophon  of  the  .£nea*  Sylvius  published  by  him.  But  of 
the  use  of  the  word  typographiano earlier  instance  is  known 
than  1520,  in  which  year  Gerard tia  Noviomagua  (—  Oelden- 
hanriua)  in  hia  Lucnbratinnruin  dt  Batatorum  Ituula  (pref. 
to  Niool.  Buscoducensia,  dated  1520)  aaya:  "  inventa  Ger- 
manorum  .  .  .  boiubarda  videlicet,  typographia,  pyxis 
chartaque  nautica ; "  and  Johan  Schott,  a  printer  of  Stras- 
burg,  in  the  (Stogr.  PtoUm.  publiahed  by  him,  describes  hia 
grandfather,  Johan  Mentelin,  aa  "  primus  typographies  in- 
ventor." Qurardua,  it  may  be  added,  borrowed  the  whole 
passage  from  Pet.  Montanus  (li.  1  Adag.,  publiahed  a.  1504), 
who  has  chalcographia  instead  of  typographia.  Meennan 
indeed9  speaks  of  a  use  of  the  word  typographia  for  at  least 
of  typographus)  earlier  than  1520,  and  refers  to  the  preface 
"  Bernardiuua  Veronenaia  in  the  edition  of  Tibullua,  Ca- 

Venice  in  1493  by  Symon 
adds,  "  as  it  (the  preface ) 
Maittaire,  i.  560,  2d  ed." 
the  first  two  Hues  of  Bcr- 
"  Gnecis  cbar- 
habuit  hiatus  in 
linquere,"  which  ia  evidently  Mait- 
taire'a  own  remark,  not  that  of  Bernardinua.  The  present 
writer  at  least  haa  been  unable  t«  find  such  a  passage  in 
the  Tibullua. 

Although  the  art  of  writing  and  that  of  block- 
printing  both  differ  widely  from  printing  with  mov- 
able metal  types,  yet  this  last  process  seems  to  have 
been  such  a  gradual  transition  from  block- printing, 
and  block-printing  in  it*  turn  to  have  been  such  a 
natural  outcome  of  the  many  trials  that  were  prob- 
ably made  to  produce  books  in  some  more  expedi- 
tious manner  than  could  be  done  with  handwriting, 
that  a  cursory  glance  at  these  two  processes  will  not 
seem  out  of  place,  all  the  less  as  a  discussion  on  the 
origin  and  progress  of  typography  could  hardly  be 
understood  without  knowing  the  state  of  the  literary 
development  at  the  time  that  printing  appeared. 


Kir* 


The  art  of  printing,  ue.,  of  impressing  (by  i 
of  certain  forms  anal  colors)  figures,  pic- 
tures, letters,  words,  lines,  whole  pages, 
etc.,  on  other  objects,  as  also  the  art  of  a. } 
engraving,  which  is  inseparably  connected 
witn  printing,  existed  long  before  the  15th  century. 
Not  to  go  back  to  remoter  essays,  there  is  reason  to 
suppose  that  mediaeval  kings  and  princes  (among 
others  William  the  Conqueror)  had  their  monograms 
cut  on  blocks  of  wood  or  metal  in  order  to  impress 
them  on  their  charters.  Such  impressions  from 
stamps  are  found  instead  of  seals  on  charters  of  the 
15th  century.  Manuscripts  of  the  12th  century  show 
initials  which,  on  account  of  their  uniformity,  are 
believed  to  have  been  impressed  by  means  of  stamps 
or  dies.*  But  the  idea  of  multiplying  representation; 
from  one  engraved  plate  or  block  or  other  form  was 
unknown  to  the  ancients,  whereas  it  is  predominant 
in  what  we  call  the  art  of  block -printing,  and  espe- 
cially in  that  of  typography,  in  which  the  same 
types  can  be  used  again  and  again. 


Block  printing  and  printing  with  movable  types 
have  been  practiced  in  China  and  Japan  long 
before  they  were  known  in  Europe.   It  ia  said 
that  in  the  year  175  the  text 


to 

A«un> 


outside  the  univereity, 

of  which  are  aaid 


tullus.and  Propertius  published  at 
Bevilaqua,  "  at  least."  Meennan  a 
ia  read  in  the  AnnaL  Typogr.  of  1 
But  on  page  560  Maittaire  qt 
(till  didt) 


acteribus  destitutus,  typogrephus 
commcntario  hie  illic  relinquere," 


taken  of 

them,  some  of  which  are  aaid  to  be  still  in  existence. 
Printing  from  wooden  blocks  can  be  traced  as  far  back  as 
the  6th  century,  when  the  founder  of  the  Suy  dynasty  it 
aaid  to  have  had  the  remains  of  the  classical  books  en- 
graved on  wood,  though  it  waa  not  until  the  10th  century 
that  printed  books  became  common.  In  Japan  the  earliest 
example  of  block-printing  dates  from  the  period  764-770, 
when  the  empress  Shiyau-toku,  in  pureuance  of  a  vow,  bad 
a  million  small  wooden  toy  pagodas  made  for  distribution 
among  the  Buddhist  temples  and  monasteries,  each  of  which 
waa  to  contain  a  dh&ranl  out  of  the  Buddhist  Scriptures 
entitled  "  Vimala  nirbhasa  Sutra,"  printed  on  a  slip  of  paper 
about  18  inches  in  length  and  2  in  width,  which  waa  rolled 
up  and  deposited  in  the  body  of  the  pagoda  under  the  spire. 
In  a  journal  of  the  period,  under  the  year  987,  the  expression 
"  printed  book  "  (turi-ho*)  is  found  applied  to  a  copy  of  the 
Buddhist  canon  brought  back  from  China  by  a  BnddhUt 
priest.  'I'll  is,  of  course,  must  have  been  a  Chinese  edition; 
but  the  use  of  the  term  implies  that  printed  books  were 
already  known  in  Japan.  It  is  said  that  the  Chinese  printed 
with  movable  types  (of  clay )  from  the  middle  of  the  11th 
century.  The  authorities  of  the  British  Museum  exhibit 
aa  the  earliest  instance  of  Oorean  books  printed  with  mov- 
able types  a  work  printed  in  1337.  To  the  Coreans  is 
attributed  the  invention  of  copper  types  in  the  beginning 
of  the  15th  ceutury ;  and  an  inspection  of  books  bearing 
dates  of  that  period  seems  to  show  that  they  used  such 
types,  even  if  they  did  not  invent  thcin.* 

From  suoh  evidence  as  wc  have  it  would  seem  that 
Europe  ia  not  indebted  to  the  Chinese  or  Japanese  for 
the  art  of  block-printing,  nor  for  that  of  printing  with 
movable  types. 

In  Europe,  as  late  as  the  second  half  of  the  14th 
century,  every  book  (including  school  and  MS^  rtoi 
prayer  books),  and  every  public  and  private  _ 
document,  proclamation,  bull,  letter,  etc.,  was  written 
by  hand  ;  all  figures  and  pictures,  oven  playing-cards 
and  images  of  saints,  were  drawn  with  the  pen  or 
painted  with  a  brush.  In  the  13th  century  there 
already  existed  a  kind  of  book  trade.  The  organiza- 
tion of  universities  as  well  as  that  of  large  ecclesias- 
tical establishments  was  at  that  time  incomplete, 
especially  in  Italy,  France,  and  Germany,  without  a 
staff  of  scribes  and  transcribers  (tcriptora),  illumina- 
tors, lenders,  sellers,  and  custodians  of  books  {ttatirm- 
arii  librorum,  librarii),  and  peroamenarii,  L£,  persons 
who  prepared  and  sold  the  vellum  or  parchment  re- 
quired for  books  and  documents.  The  books  supplied 
were  for  the  most  part  legal,  theological,  and  euuca- 
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tional,  and  are  calculated  to  have  amounted  to  above 
one  hundred  different  works.  As  no  book  or  document 
was  approved  unless  it  had  some  ornamented  and 
illuminated  initials  or  capital  letters,  there  was  no 
want  of  illuminators.  The  workmen  scribes  and 
transcribers  were,  perhaps  without  exception,  calig- 
raphers,  and  the  illuminators  for  the  most  part  artists. 
Beautifully  written  and  richly  illuminated  manuscripts 
«n  vellum  became  objects  of  luxury  which  were  eagerly 
bought  and  treasured  up  by  princes  and  people  of  dis- 
tinction. Burgundy  of  the  15th  century,  with  its  ricb 
literature,  its  wealthy  towns,  its  love  for  art,  and  its 
school  of  painting,  was  in  thin  respect  the  centre  of 
Europe,  and  the  libraries  of  its  dukes  at  Brussels, 
Bruges,  Antwerp,  Ghent,  etc.,  contained  more  than 
tbree  thousand  beautifully  illuminated  MSS. 
In  speaking  of  the  writing  of  the  manuscripts  of  the 
15th  and  two  preceding^  centuries,  it  is 
writSc.0f  essential  to  distinguish,  in  each  country, 
between  at  least  four  different  classes  of 
writing,  and  two  of  these  must  be  again  subdivided 
each  into  two  classes.  All  these  different  kinds  of 
writing  were,  in  the  first  instance,  taken  as  models  for 
cutting  such  portions  of  text  as  were  intended  to  illus- 
trate and  explain  the  figures  in  block-books,  and  after- 
wards as  models  for  the  types  used  in  the  printing  of 


(1)  The  book  hand,  that  is,  the  ordinary  writing  of  legal, 
theological,  and  devotional  books,  was  used  by  the  official 
transcribers  of  the  universities  and  churches.  These  men 
bad  received  a  more  or  less  learned  education,  and  conse- 
quently wrote  or  transcribed  books  with  a  certain  pretence 
of  understanding  them  and  of  being  able  to  write  with 
Krvatcr  rapidity  than  the  ordinary  caligrapher.  Hence 
their  writing  may  be  called  (a)  the  current  or  curtire  book 
hand,  of  which  a  good  many  illustrations  may  be  found  in 
Wilh.  Schum,  Exempla  Cmlirum  Amplon,  Erfurlentium.  Quite 
distinct  from  this  current  writing,  and  much  clearer  and 
more  distinct,  is  (6)  the  upright  or  set  fool;  hand,  which  was 
employed  by  some  writers  who  worked  for  universities  and 
churches,  and  also  by  a  good  many  who  may  be  presumed 
to  have  worked  in  large  cities  and  commercial  towns  for 
tchools  and  the  people  in  geueral  without  university  con- 
nection. (2)  In  the  eJturch  hand  (Gothic  or  black  letter) 
were  produced  transcripts  of  the  Bible,  missals,  psalters,  and 
other  works  intended  for  use  in  churches  aud  private  places 
of  worship.  Tills  writing  we  may  again  subdivide  into  two 
classes,— <a)  the  ornamental  or  caligraphic  writing,  found 
exclusively  in  books  intended  for  use  in  churches  or  for  the 
private  use  of  wealthy  and  distinguished  persons,  and  (6) 
the  ordinary  upright  or  $et  church  hand,  employed  for  leas 
ornamental  and  leas  expensive  books.  (3)  The  letter  hawl 
may  bo  said  to  be  intermediate  between  the  set  literary 
book  hand  aud  the  set  literary  church  hand,  and  to  differ 
bat  little  from  either.  It  was  employed  in  all  public  docu- 
ments of  the  nature  of  a  letter.  (4)  The  court  or  charter 
hand  was  used  for  charters,  title-deeds,  papal  bulls,  etc 
Dypold  Laber  (Lanber),  a  teacher  and  transcriber  at 
Hagenau  in  Germany,  is  known  to  have  car- 
tnri">5^l-  ried  on  *  bu8y  trade  in  manuscripts  just  about 
the  «»«  of  ^e  invention  of  printing.  His 
prospectuses,  in  handwriting  of  about  the  mid- 
dle of  the  15th  century,  announce  that  whatever  books 
people  wish  to  have,  large  or  small, "  gcistlich  oder  weltlich, 
huhsch  gcmolt,"  are  all  to  be  found  at  Dypold  Lanber's  the 
scribe.  He  had  in  stock  Getla  Bomanorum,  mit  den  Viguren 
SKmo// ;  poetical  works[/WW. Tristan,  Freidank) ;  romances 
7il0n  Hitter;  Von  eime  Getruwcn  Kilter 


Summula  Ijtgica  of  Petrus  Hispanns  (afterwards  Pope  John 
XXI.),  used  in  the  teaching  of  logic  and' dialectics ;  and 
Dionysius  Cato's  Ditticha  de  Moribut,  and  its  supplement 
called  Facet tm,  with  the  Floretu*  of  St.  Bernard,  used  iu  the 
teaching  of  morals.  As  helps  to  the  clergy  in  their  attempts 
to  educate  the  lower  classes,  and  as  a  means  of  assisting  and 
promoting  private  devotion,  there  were  picture  books 
accompanied  with  an  easy  explanatory  text,  for  the  most 
part  representations  of  the  mystic  relation  between  the  Old 
and  New  Testaments  (typology).  Among  these  books  the 
Biblia  Pauperum 1  stands  first.  It  represents  pictorially  the 
life  and  passion  of  Christ,  and  there  exist  MSS.  of  it  as 
early  as  the  13th  century,  in  some  cases  beautifully  illumi- 
nated.* A  richly  illuminated  MS.  of  it,  executed  in  the 
Netherlands  c.  1400,  is  in  the  British  museum  (press-mark, 
King's,  5),  and  also  fragments  of  one  of  the  14th  century 
(press-mark,  31,303).  A  remodelling  and  development  of 
this  work  is  the  Speculum  Humanm  Salvationit,  a  work  in 
rhyme  of  the  14th  century,  which  in  forty-five  chapters  rep- 
resents the  Bible  history  interwoven  with  Mariolatry  and 
legeud.  Of  this  work  the  Paris  national  library  and  arsenal 
library  each  possesses  a  MS.  composed  in  1324,  whereas 
the  British  Museum  has  nine  MSS.  (six  being  illuminated) 
of  the  14th  and  15th  centuries,  written  in  the  Netherlands, 
Germany,  France,  and  England,  one  (press-mark,  16,578) 
bearing  the  distinct  date  1379  and  another  (press-mark, 
Egerton,  878)  that  of  1436.  A  work  of  a  similar  nature  is 
the  Apocalyptis,  of  which  at  least  two  recensions  with  illus- 
trations may  be  pointed  out.  One  gives  the  text  as  we 
know  it,  with  or  without  commentary,  for  which  cf.  Brit. 
Miis.,  17,333  (French),  18,633  (French,  but  written  in  Eng- 
land), Reg.  2  D.  xiii.,  and  22,493  (French), — all  four  early 
14th  century.  Auother  is  more  a  short  history  or  biogra- 
phy of  St.  John,  but  the  illustrations  follow  those  of  the 
former  work  very  closely;  cf.  Brit.  Mus.,  19,896  (15th  cen- 
tury, German).  It  la  this  last  recension  which  agrees  with 
the  block-book  to  be  mentioned  hereafter.  Other  devotional 
works  are  the  Art  Manendi,  the  Antichrist,  and  other  works 
which  will  be  found  mentioned  among  the  block-! 


of  chivalry  (Der  WilfmWn  I 

der  tin  eigen  Hertte  gab  umb  einer  tchonen  frown  mllen  ;  Der 
Ritter  unter  dtm  Zuber) ;  Biblical  and  legendary  works  (A 
;  A  Ptalter,  Ijntin  and  German;  Epitteln  uud 
durch  dot  Jar  ;  Vita  Chritty  ;  Da*  gantse  Pattionai, 
;  devotional  books  IBcllial ;  Der 
ants  ;  Die  zehn  Oebot  mit  Oloten  ; 
books  for  the  people  (  Gate  bevehrte 
e  Lott-Bucher,  i.e.,  fortune-telling 
,  ocnocnMuw  oemolt).  The  lower  educational  books 
ted  for  the  most  part  of  the  Abecedaria,  containing  the 
alphabet,  the  Lord's  prayer,  the  creed,  and  one  or  two 
prayers;  the  Donalut,  a  short  I  .at  in  grammar  extracted 
from  the  work  of  .Eli  us  Donates,  a  Roman  grammarian  of 
the  4th  century,  and  distinctly  mentioned  in  a  school  ordi- 1 
nance  of  Bautzen  of  1418  ;  the  Doctrinale,  a  tatin  grammar 
in  leonine  verse,  compiled  by  Alexander  Gallus  (or  De 
Villa  Dei),  »  minorite  of  Brittany  of  the  13th  century ;  the 


Block- Printing  or  Xylography. 

When  all  this  writing,  transcribing,  illumir 
etc.,  had  reached  their  period  of  greatest 
development,  the  art  of  printing  from  pttSSS, 
wooden  blocks  (block-printing,  xylography) 
on  silk,  cloth,  etc.,  vellum,  and  paper  made  its  appear- 
ance in  Europe.  It  seems  to  have  been  practiced,  so 
far  as  we  have  evidence,  on  cloth,  etc.,  and  vellum  as 
early  as  the  12th  century,'  and  on  paper  as  far  back  as 
the  second  half  of  the  14th  century,  while  it  was 
largely  em  ployed  in  the  early  part  of  the  15th  in  the 
production  of  ( 1 )  separate  leaves  (called  briefs,  from 
breve,  scrip  turn},  containing  either  a  picture  {print, 
prent,  shortened  from  the  Fr.  emprint,  empreinte,  and 
already  used  by  Chaucer,  C.  T.  ,  6186,  sixtext,  D.  604, 
printe,  prente,  preente,  and  in  other  early  English 
documents ;  also  called  in  colloquial  German  llelge, 
HAglein,  or  Hedge)  or  a  piece  of  text,  or  both  together ; 
and  of  (2)  whole  block-books,  sometimes  consisting  of 
half  picture  and  half  text,  or  wholly  of  text,  or 
altogether  of  picture.4  It  is,  however,  certain  that 
about  1400  xylography  was  known  all  over  Germany, 
Handera,  and  Holland. 

In  these  blocks,  as  in  wood-engraving  now,  the  lines  to 
be  printed  were  in  relief.  The  block,  after  the  picture  or 
the  text  had  been  engraved  upon  it,  was  first  thoroughly 
wetted  with  a  thin,  watery,  pale  brown  material,  much  re- 
sembling distemper;  then  a  sheet  of  damp  paper  was  laid 
upon  it,  and  the  back  of  the  paper  was  carefully  rubbed 
with  some  kind  of  dabber  or  burnisher,  usually  call'-'  "«• 
frot ton,  till  an  impression  from  the  ridges  of  the  cai»cu 
block  had  been  transferred  to  the  paper.  In  this  fashion  a 
sheet  could  only  be  printed  on  oue  side  (anopisthographict; 
aud  in  some  copies  of  block-books  we  find  the  sides  on  which 
there  is  no  printing  pasted  together  so  as  to  give  the  work 
the  appearance  of  an  ordinary  book.  There  are  only  a  few 
block-books  which  do  not  possess  this  characteristic,  as  the 


I  We  find  this  title  applied  to  at  least  three  works,-  . 

It.  of  which  we  speak  below.  (2)  a  treatiie  "  In 

•f >n v  '*  anrl  /Q\  *a  tarrvfV    In    rhvwia  K* 


I)  the  well- 
known  block-hook. 

qua  de  vlUls  et  vlrtutibus  agltur,  and  (3)  a  work  In  rhyme  by 
Alexander  tiallus. 

•  See  Laib  and  Sch  warz,  Bibiia  Pauperum,  Zurich,  1887. 
>  Welgel,  Anftlnge.  i.  10. 

•  We  have  also  evidence  that  sometimes  the  picture  or  figures 
were  printed  from  blocks,  space  being  reserved  for  the  text,  to  be 

afterwards  by  hand  (see  Bernard.  OrigineA.  102). 


Digitized  by  Google 


726 


TYPOGRAPHY. 


Bloek- 


Legend  of  St.  Serx&tiu*  in  the  royal  library  of  Brussels,  Da* 
Zeitglocklein  in  the  Bamberg  library  ief.  Falkenstein,  p.  49), 
Dai  geittlick  und  weUlich  Rom  at  Althorp  and  (lot ha  tcf. 
Falkenstein,  p.  46) ;  but  these  belong  to  the  end  of  tbe  15th 
century,  and  therefore  to  a  later  period  than  tbe  ordinary 
block-books.  Consequently,  if  a  man  wanted  to  act  up  as  a 
printer  of  briefs  or  books,  he  needed  no  apparatus  but  a  set 
of  wood-blocks  and  a  rubber. 

Formerly  it  was  the  general  opinion  that  playing-cards 
had  been  the  first  products  of  xylography ;  but  the  earliest 
that  have  been  preserved  to  us  are  done  by  hand,  while  the 
printed  ones  date  from  the  15th  century,  therefore  from  a 
period  in  which  woodcuts  wero  already  usod  for  other  pur- 
It  is  believed  that  some  of  the  wood  engravings  and 
block-books  were  printed  in  monasteries.  In  a 
necrology  of  the  Franciscan  monastery  at  Nord- 
lingen,  which  comes  down  to  the  beginning  of 
the  15th  century,  this  entry  occurs:  "  VII.  Id. 
obiit  Frater  h.  Luger,  laycua,  optimus  incisor 
lignorum ;"  and  ou  some  of  the  engravings  we  find  the  arms 
of  certain  monasteries,  which  may,  however,  merely  mean 
that  they  were  printed  for,  not  in,  those  monasteries.  The 
registers  of  Ulm  mention  several  wood-engravers  (form- 
tekneitler), — in  1398  a  certain  Ulrich  ;  in  1441  Heinricb  Peter 
von  Erolzbefm,  Joerg,  and  another  Heinrich :  in  1442  Ulrich 
and  Lienhart;  in  1447  Clans  ( Nicolas),  Stoffel  Christopher), 
and  Johann  ;  in  1455  Wilbelm ;  in  1461  Meister  Ulrich,  etc. 
In  a  register  of  taxes  of  Nordlingen  we  find  from  14*28  to 
1452  a  certain  Wilhelm  Kegeler  mentioned  as  brieflr&cker ; 
in  1453  his  widow  is  called  all  brieflriiekerin  ;  and  in  1461 
his  brother  Wilhelm  is  registered  for  the  same  craft.  At 
Mains  there  was  a  printer,  Henne  Cruse,  in  1440.  At 
Nuremberg  we  find  in  1449  Hans,  a  forvuehneider,  while  his 
son  Junghans  exercised  the  same  industry  from  147V  to 
1490.  Hans  von  Pfedersheim  printed  at  Frankfort  in  1450, 
and  Peter  Schott  at  Strasburg  in  1464.  A  certain  George 
Glockendon  exercised  the  same  trade  at  Nuremberg  till 
1474,  when  be  died,  being  succeeded  by  a  son  and  afterwards 
by  a  grandson.  In  Flanders  a  Jan  de  Printer*  was  estab- 
lished at  Antwerp  in  1417 ;  and  printers  and  wood  engravers 
(houte  bUdjmgten)  worked  there  in  1442  ( Privilege*  of  the 
Corporation  of  St.  Luke  at  Antwerp).  At  Bruges  printer*  and 
beeldemaken  I  makers,  engravers  of  images)  were  enumerated 
in  1454  among  the  members  of  the  fraternity  of  8t  John 
the  Evangelist.  The  printers  of  playing  cards  seem  to  have 
constituted  a  separate  class.  These  entries  show  that  about 
the  middle  of  the  15th  century  there  were  men  who  exer- 
cised the  art  of  wood-engraving  and  printing  as  »  trade  or 
craft.  It  seems  also  certain  that  wealthy  persons  and 
religious  institutions  were  wont  to  possess  sets  of  blocks, 
and,  when  occasion  arose,  they  printed  a  set  of  sheets  for 
presentation  to  a  friend,  or  in  the  case  of  monasteries  for 
sale  to  tbe  passing  pilgrim.  A  printer  of  briefe  or  block  - 
books  bad  no  need  to  serve  an  apprenticeship;  any  neat- 
handed  man  could  print  for  himself.  We  learn  from  the 
inventory  of  t  he  possessions  of  Jean  de  Hinsberg,  bishop  of 
Liege  (1419-1455),  and  his  sister,  a  nun  in  the  convent  of 
Bethany,  near  Mechlin,  that  they  possessed  "uuum  iustru- 
meutum  ad  imprimendas  scriptures  et  yniagines,"  and  "  no- 
vem  printe  lignee  ad  imprimendas  ymagines  cum  qnatuor- 
deoim  aliis  lapideis  prlntis."  These  entries  would  seem  to 
indicate  that  people  purchased  engraved  blocks  of  wood  or  of 
stone  from  the  woodcutter  rather  than  books  from  a  printer. 
The  earliest  dated  woodcut  that  we  know  of  is  the  St. 

Christopher  of  1423,  preserved  in  the  library  of 
Earl  v  dated  Lorf  Spencer  at  Althorp.  The  Mary  engraving, 
grn^nss!  which  is  preserved  at  Brussels  and  apparently 
bears  the  date  meocexviii,  is  now  declared  to  be 
of  1468,  the  date  having  been  falsified.  The  uextdate  after 
that  of  the  St.  Christopher  is  1437.  found  on  a  woodcut  pro- 
served  in  the  imperial  library  at  Vienna.  It  was  discovered 
in  1779  in  the  monastery  of  St.  Blaise  in  tbe  Black  Forest, 
represents  the  martyrdom  of  St.  Sebastian,  with  four- 
lines  of  text.  The  date,  however,  is  said  by  others  to 
to  a  concession  of  indulgences.  A  woodcut,  preserved 
in  the  library  at  Vienna,  which  represents  St.  Nicolas  de 
Tolentino,  has  the  date  1440,  but  written  in  by  hand ;  as 
the  saint  was  canonized  in  that  year,  it  may  refer  to  that 
event.  •  Another  in  the  Weigel  collection  representing  the 
bearing  of  the  cross.  St.  Dorothea  and  St.  Alexis,  has  the 
date  1443,  also  written  in  by  hand,  though  the  woodcut  is 
considered  to  belong  to  that  period.  These  are  tbe  only 
known  wood-engravings  with  dates  anterior  to  the  second 
half  of  the  15th  century.  But  there  exist  a  good  many 
woodcuts  which,  from  the  style  of  the  engraving,  are  pre- 
sumed to  be  of  an  earlier  date,  and  to  have  been  printed 
partly  in  the  fourteenth  and  partly  in  the  first  half  of  the 
15th  century.   J.  D.  Pasaavant1  enumerates  twenty-seven, 


all  of  German  origiu  aud  preserved  in  various  libraries  in 
Germany,  while  in  the  Collectio  Weigeliana  (vol.  L)  do  fewer 
than  154  are  recorded,  some  of  which  are  to  be  ascribed  to 
tbe  Netherlands.  We  know  of  the  existence  of  at  least  five 
engravings  which  may  be  ascribed  to  the  Netherlands:  (1) 
representing  the  Virgin  Mary,  with  Dutch  inscriptions,  ia 
the  museum  at  Berlin ;  (2)  representing  the  Virgin  Mary 
spoken  of  above,  in  the  library  at  Brussels ;  (3)  repreeentiat 
St.  Anthony  and  St.  Sebastian,  in  the  Weigel  collection;  <4) 
a  St.  Hubert  and  St.  Eustatiua,  in  tbe  royal  library  at 
Brussels:  (5)  representing  the  Child  Jesus,  in  the  library  at 
Berlin ;  (6)  the  Mass  of  St  Gregory,  with  indulgence,  in  tie 
Weigel  collection  (cf.  1. 195). 

Of  block-books  of 
are  known : 

(1)  The  Apoeaigpri*,  or  Hutoria  8.  Johanna  Erano, 
rj'uuHt  Vision**  Apocalyptic*  (Germ.  Dot  Buck 

dtr  loymlichen  Offe„barungen  Sonet  Johant).  Of  Block  fcoob 
thiswork  six  or  seven  editions  aresaid  to  exist,  of  G™ 
each  containing  forty-eight  (the  2d  and  3d 
editions  fifty)  illustrations,  on  as  many  anopisthoerapliir 
leaves,  which  seem  to  have  been  divided  into  three  quins 
of  eight  sheets  each.  The  first  edition  alone  is  witboot 
signatures. 

(2)  Art  Manendi.  Of  this  work  some  authors  think  that 
there  are  early  German  editions,  among  others  that  spoken 
of  below  as  the  2d  Dutch  edition.  Certainly  German  is 
the  edition  of  Hans  Sporer  of  Nuremberg,  1473,  in  tbe  pub- 
lic library  at  Zwickau,  of  another  by  Ludwig  xu  Ulm,  ia 
the  Paris  national  library,  and  of  that  described  in  Otflerr* 
Weigel.  (ii.  16),  where  also  other,  but  opistfaographic,  editions 
are  described. 

(3)  Art  Mrmorandi ;  thirty  loaves,  folio,  printed  on  or.i> 
side,  fifteen  leaves  being  letter-press  and  fifteen  plates. 

(4)  Salve  Regina,  bears  the  name  of  its  engraver.  Lien- 
hart  exu  Bogenspnrck.  It  is  composed  of  sixteen  lea v*s; 
two  leaves  (signature  a)  are  wanting  In  the  only  copy  known 
of  it,  which  was  in  tbe  Weigel  collection  (ii.  103). 

(5)  Vita  ChriHi;  thirty-two  leaves,  am.  8vo.   Two  i 
in  the  Paris  library  (Sotheby,  ii.  143). 

(6)  The  Ten  GmmandmenU  for  Unlearned  People  (Die*** 
Bott  fur  die  ungeUrnte  Lent).  Ten  leaves  are  preserved  In 
the  library  at  Heidelberg  bound  up  with  a  manuscript  i>V 
438).* 

(7)  The  Pattion  of  Oar  Lord  ;  sixteen  leaves,  in  the  Weicet 
collection  (Sotheby,  11. 141). 

(8)  The  Antichrist  (Dtr  Enndchritt);  twenty-six  leaves, 
small  folio  (Sotheby,  ii.  38;  Weigel,  ii.  111).  Copies,  Lord 
Spencer  and  coll.  Weig. 

(9)  The  Fifteen  Sign*  of  the  Latt  Judgment ;  twelve  engrav- 
ings, usually  bound  up  with  the  engravings  of  7V  . 
carisr  (Sotheby,  ii.  42).   Copy,  Lord  Spencer.   There  is  i 
an  edition  published  at  Nuremberg  in  1472  I 


>  Lei 


r,  1. 27  *q. 


<10»  Symbolum  A  postal  icum ;  small  quarto,  seven  le 
printed  on  one  side  only,  and  containing  twelve  wood- 
cuts with  German  inscriptions.  The  only  copy  of  it 
known  is  preserved  in  the  library  of  Munich  (Sotheby,  ii. 
148). 

(11)  The  legend  of  St.  Meinrad ;  forty-eight  leaves.  Tbe 
only  copy  known  is  preserved  in  tbe  Munich  library 
(Sotheby,*  ii.  150). 

(12)  The  Acht  Sehalkheiten,  of  which  eight  leaves  i 
the  Weigel  collection  (i.  112;  Sotheby,  ii.  154). 

(13)  The  Fable  of  the  Siei  Lion;  twelve  leaves  , 
in  tbe  library  at  Heidelberg  (No.  438 ;  see  Sotheby.  ii.  1» 
pi.  Ixxxvi.). 

(14)  Defentorinnt  Inviolate!  llrjrinifarw  b.  Maritr  Mrgnii; 
sixteen  leaves  fol.  The  unique  copy  is  in  the  British 
Museum.  On  the  first  leaf  are  the  initials  of  tbe  printer 
Ffricdrich]  W(altheren]  and  the  date  1470  (Sotheby,  it. 

p.  03). 

(15)  Thesamc  work,  twenty-seven  leaves,  large  folio,  with 
the  imprint "  Johannes  eysenhut  impressor  Annoab  inearas- 
cois  dfiice  M°  quadriugentosimo  ■eptuagesinio  j° "  tc/- 
Sotheby,  ii.  72).   Copy  iu  the  British  Museum. 

( 1  ri  I  The  Dance  of  Death  ( Donee  Macabre  ;  Der  Doten  Dauti  ; 
twenty-seven  leaves  (Sotheby,  ii.  156). 

(17)  Die  Kuntt  Cirvmantia  of  Dr.  Johan  Hartlicb  (Setie  by, 
ii.84). 

(18)  Der  BeichUtpiegel  or  Confasionnlc ;  eight  cnprnrin.-* 
(Sotheby,  ii.  145).  Copy  in  the  royal  library  at  Tot 
Hague. 

(19)  The  Apostles'  Creed;  seven  leaves,  folio.  Copy** 
Wolfenbuttel. 

(20)  The  Credo,  in  German ;  twelve  leaves,  quarto.  Copy 
in  the  royal  library  at  Munich. 

«  Sec  Joh.  Geflckcn,  Der  BMerentethumn*  de*  15  Jahrk.  Lc'pot 
1886,  quarto ;  Sotheby,  II.  160. 


igitized  by  Googl 


HISTORICAL.] 


TYPOGRAPHY. 


727 


Propuynacuia,  sen  Turrit  Sapientite  ;  one  sheet,  piano,  Brit 
Mus.  (Sotheby,  It.  164). 
'  '  ^•!ier"      Block-books  of  Netherlandish  origin  are: 
■SSSr  (1)  Biblia  Pauperum;  forty  leaves  (each  bear- 

ing a  signatnre ;  a  to  v,  '<r  to  V).  As  many  as 
seven  editions  have  been  distinguished  by  Sotheby  (i.  43; 
see  also  Holtrop,  .Vonum.  Ttyp.,  p.  3). 

(2)  Art  Moriendi twenty-four  leaves,  small  folio,  thir- 
teen containing  text,  eleven  plates  (see  8otheby,  i.  69 ;  Hol- 
trop, p.  8). 

13)  Cantirum  Canticorum,  Wistaria  teu  Providentia  B.  Fir- 
sinit  Mariir  ex  Cantieo  Canticorum ;  sixteen  leaves,  in  fol. 
"Sotheby.  i.  77;  Holtrop,  p.  6). 

(4)  Liber  Region,  tea  Hittoria  Davidit;  twenty  leaves,  folio 
(Sotheby,  i.  120b).  Some  consider  this  to  be  a  German 
work. 

(5)  Erereitium  tuper  pater  Natter,  by  Henricus  do  IV- 
roerio;  ten  leaves,  small  folio  iSothebv,  ii.  137;  Holtrop,  p. 

10:-.* 

ifi)  Temptationet  Demonit  Temptantit  Hominem  de  Reptem 
Peeeatit  Mortatibut;  a  single  large  folio  leaf  printed  on  one 
tide.  Two  copies,  one  in  British  Museum,  the  other  in  the 
library  at  Wolfenhuttel. 

(7)  Vita  Chritti,  or  the  Life  and  Passion  of  Chritt ;  thirty- 
six  cuts,  originally  printed  in  a  press  on  six  anopistho- 
eraphic  leaves,  Svo.  In  the  library  at  Erlangen  (see 
Campbell,  Annate*,  746). 

(8»  Hittoria  Sanette  Crucit;  a  fragment  of  one  leaf  (with 
swiature  f),  preserved  in  the  Weigel  collection  (ii.  92), 
which  seems  to  be  a  proof-sheet  only. 

19)  Alphabet  in  figures  (Holtrop, p.  11 ;  Sotheby,  i.  122).* 

(10)  Pomerium  Spirituale,  by  Henricus  de  Pomerio  or 
Henry  Bogaert;  twelve  leaves,  having  twelve  woodcut*  ac- 
companied by  Ms.  text,  in  the  library  at  Brussels  (Holtrop, 
Man.  Tup.,  p.  9).  It  bears  the  date  1440  in  two  places ;  but 
tome  contend  that  this  refers  to  the  date  when  the  book  was 
written,4  not  when  the  engravings  were  printed. 

Besides  the  works  of  Sotheby,  Holtrop,  and  Weigcl, 
already  quoted,  consult  W.  M.  Conway,  The  Woodenttert  of 
the  Setherlan.lt  in  the  151*  Century,  Cambridge.  1884; 
Heineken,  Idte  OiniraU,  Leipsic,  1771;  J.  Ph.  Berjeau, 
Facsimile!  of  the  Biblia  Pauperum,  Cantieum  Canticorum, 
fptculun,  London,  1859-1861;  and  Id.,  Oaial.  Illuttri  det 
Lmtt  Xuloar.,  London,  1865. 

Early  Printing  at  Mainz. 

When  we,  for  the  moment,  leave  out  of  sight  the 
question  a*  to  when,  where,  and  by  whom  the  art  of 
printing  with  movable  metal  types  was  invented,  and 
take  our  stand  on  well-authenticated  dates  in  such 
rinted  documents  as  have  been  preserved  to  us,  we 
nd  that  the  first  printed  date,  1454,  occurs  in  two 
different  editions  of  the  same  letters  of  indulgence 
issued  in  that  year  by  Pope  Nicholas  V.  in  behalf  of 
the  kingdom  of  Cyprus. 


smaller  text  or  brief  type,  which  was  afterwards  very 
closely  imitated,  if  not  actually  used,  at  Eltville,  in  print- 
ing the  1472  edition  of  the  Vocabulariut  ex  quo  and  an  edition 
of  the  Snmmn  de  Artieulit  Fidei  of  Thomas  Aquinas;  (3)  a 
large  initial  V  and  two  large  initials  M,  which  differ  from 
each  other.  In  the  30-line  indulgence  occur  (1)  a  large 
church  type,  which  is  used  as  in  the  31-line  indulgence,  and 
is  usually  regarded  as  identical  with  that  of  the  42-line 
Bible  ;  (2)  a  smaller  text  or  brief  type,  of  which  as  yet  no 
further  trace  has  been  fonud  ;  (3)  a  large  iuitial  U,  and  two 
large  initials  M,  which  differ  from  each  other,  the  first 
being  identical  with  the  initial  M  of  the  second  absolution 
of  a  33-line  indulgence  printed  by  Peter  Schoefler  in  1489 
for  "  Raymond  us  Peyraudi.  archidiaconus  Aloisiensis  in 
ccclcsia  Xanton,"  who  issued  it  at  the  order  of  Pope 
Innocent  VIII.,  "  pro  tuiciono  orthodoxe  fidei  contra  Tur- 
chos."  These  two  different  editions  are  usually 
regarded  as  having  been  printed  at  Mains  ;  and,  Mains 
so  long  as  there  is  no  evidence  to  the  contrary,  printing, 
we  may  assume  that  such  was  really  the  fact. 
But  wo  must  at  the  same  time  conclude  that  about  Novem- 
ber, 1454.  thero  were  at  least  two  rival  printers  at  work 
there, — (1)  the  printer  of  the  31-line  indulgence,  whose 
name  has  not  yet  transpired,  but  who  may  have  been  Johan 
Gutenberg,  perhaps  subsidised  by  Johan  Fust;  (2)  the 
printer  of  the  30-line  indulgence,  who  was  no  doubt  Peter 
( Schoefler  1  de  Gerussheym,  on  account  of  the  connection 
of  this  indulgence  with  that  of  1489,  which  was  unques- 
tionably printed  by  him.  Latterly  four  written  copies  of 
the  same  indulgence  have  been  found,  which  respectively 
bear  the  dates,— Frankfort,  lOt.i  April,  1454  (in  the  posses- 
sion of  Herr  Lais,  Wiesbaden I ;  Frankfort,  11th  April,  1454 
(Frankfort  archives);  11th  July,  1454  (place  unknown; 
Darmstadt  archives) ;  Lubeck,  6th  October,  1454.  As  their 
dates  precede  by  a  few  weeks  only  the  earliest  known 
printed  date  (15th  November,  1454),  they  mark,  perhaps, 
the  exact  time  when  printing  made  its  appearance  at  Maina 
in  an  already  advanced  state  of  perfection. 

In  following  up  the  basis  afforded  by  the  above  indul- 
gences we  may  give  a  short  chronological  view 
of  the  early  printing  at  Mainx,  so  far  as  it  is  at     an'l  N^ks 

5 resent  known,  referring  for  minute  details  to     ftt  MftinJL 
.  H.  Heascls,  Gutenberg :  Wat  he  the  Inventor  of 
Printing  t  1882.  p.  150  tq. 


editions  are  distinguished  respectively  as  the 
31-line  and  the  30-line  indulgence.  The  former, 
of  which  three  different  issues  with  the  printed 
flu'irence  «h»t>:  mccccliiii.,  and  a  fourth  with  the  printed 
of  li>t.  date  mcccclv.,  are  kiiown  to  exist,  claims 
priority*  from  a  chronological  point  of  view 
over  the  latter,  of  which  one  issue  with  the  printed  date 
mccccliiii.,  and  two  issues  with  the  printed  date  mccccl- 
HQinto,  are  known  to  exist,  because  one  of  the  sold  copies 
that  has  been  preserved  was  issued  at  Erfurt  on  15th 
November.  1454,  whereas  of  the  30-line  indulgence  the 
earliest  sold  copy  that  has  as  yet  come  down  to  us  was 
issued  at  Cologne  on  27th  February,  1455,  though  it  dis- 
tinctly has  the  printed  date  mccccliiii.,  but  altered  with  the 
pen  to  mccccliiiij.  In  the  31-line  indulgence  occur  (Da 
large  church  type  usually  regarded  as  identical  with  that 
of  the  36-line  Bible,  and  used  for  the  rubrics  of  the  absolu- 
tions, for  the  word  with  which  the  document  commences, 
and  for  the  Christian  name  of  the  pope's  legate;  (2)  a 

1  Heineken  enumerates  six  editions,  of  which  one  has  Inscrip- 
tions In  German  See  also  an  article  by  Quichard.  in  Hull,  du 
Bibii.jphilr,  Pari*.  UM1. 

*  See  also  W.  M.  Conway,  Sotet  on  the  Exercitium  super  Pater 

.WVr,  1KS7. 

*  There  is  one  copy  In  the  British  Museum  and  another  in  the 
library  at  Basel,  this  last  having  the  date  1464  engraved  on  the 
letter  A,  which  Is  mutilated  In  the  former.  A  similar  alphabet 
preserved  at  Dresden  seem*  to  be  a  copy  made  in  Germany. 

*  Mr.  W.  M.  Conway  U  of  a  different  opinion  ;  see  Sutc*  on  Eier- 
eitivm.  Dutnortler  testifies  to  having  seen  another  copy  unaccom- 
panied by  MS.  ("  Notes  sur  1'ImprFnierie,"  in  Bull.  Acad.  Rinj.  de 
Bdg.s  vol.  vlil.,  1*41). 

I  So  inferences  can  be  drawn  from  this  priority,  as  It  merely 
rests  on  the  date  of  a  sold  copy  that  has  come  to  light. 


Types  1  (large  church  type) 
and  2  (smaller  brief  type),  used 
by  an  unknown  printer,  1451 

(I.)  31  line  indulgence ;  three 
different  issues  (A,  B,  C), 
with  the  printed  year 
mccccliiii..  and  one  issue 
(D)  with  the  printed  year 
mcccclv.  All  printed  on 
vellum.  Of  issues  A  and  B 
no  sold  copies  have  yet 
come  to  light.  Three  un- 
sold copies  of  each  are  pre- 
served at  (I)  Brunswick. (2) 
Wolfenbiittel,  and  (3)  Han- 
over (Culemann).  Of  issue  C 
eight  sold  copies  are  known 
to  exist  in  various  libraries, 
with  dates  from  Nov.  15, 
1454,  to  Apr.  SO.  1455.  Also 
four  unused  copies  have 
been  discovered.  Of  issue 
D  ten  sold  copies  with  dates 
from  Mar.  7,  1455.  to  Apr. 
30,  1455  and  four  unused 
are  known. 


TYPK  1,  continued ;  for  type 
2  see  below. 

(11.)  .Van una  teutder  die  Ourke. 
An  almanac  for  Jan..  1455. 
In  4to,  5  leaves,  jo  and  21 
uneven  lines.  The  only 
copy  known  was  discov- 
ered at  Augsburg,  and  Is 
now  in  the  Munich  library. 

(ill.)  Oanjnn.-tionet  et  Oppnsi- 
Hones \  & Jit  ft  Luntr.  A  cal- 
endar l«ir  1457.  a  broadside 
sheet,  printed  on  one  side. 
The  upper  half  of  the  only 
copy  known  was  discov- 
ered at  Mainz,  ami  is  now 
in  the  Paris  library. 

(iv.)  Der  Cieinnu*  l  not  Cislanus) 
M  Duttche.  A  broadside 
sheet,  printed  on  one  side, 
86  lines,  besides  separate 
head  line.  TheTrosacop: 
mentioned  In  Suppl. 
Brunei's  Manuel  (1B7S,  s.v 


"  Clalanus "),  was  bought 
In  1870  for  the  Cambridge 
university  library. 

(v.)  and  (vl.)  Donatus.  Two 
different  edIUons  of  14  ftt 
leaves  each,  27  lines  (B. 
Mus  ,  C.  18.el.Nos.2and5>. 

(Vll.)  Ikmatut  of  30  lines.  12  (?) 
leaves ;  a  fragment  of  the 
8th  (?)  In  the  Mainz  library. 

(vlli.)  36-line  Bible.  2  vols,  fol., 
882  leaves,  with  2  columns 
of  36  lines  each  on  a  page. 
Some  bibliographers  call 
ibis  the  I'flster  Bible,  as- 
suming that  Pftster  printed 
It  The  Paris  library  pos- 
sesses a  paper  copy,  and 
also  a  separate  copy  of  the 
last  leaf,  which  bears  the 
MS.  date  1461.  Other  copies 
exist  In  Lord  Spencer's  li- 
brary. In  the  Brit.  Mus.,  at 
Jena,  Lelpslc,  Antwerp,  etc.* 

Types  3  (large  church  type) 
and  4  (smaller  brief  type),  used 
by  Peter  Schoefler  de  Gcr ~ 
heyra.  1454-1455. 


(I 


ft 


30-llne  indulgence  ;  one  Issue 
(A)  with  the  printed  year 
mccccliiii.,  and  two  issues 
(B.  C)  with  the  printed  year 
mcccclt|ululo.  All  pruned 
on  vellum.  Of  Issue  A  only 
one  copy  has  been  discov- 
ered, now  In  Lord  Spencer's 
library.  It  was  sola  at  Co- 
logne on  Feb.  27, 1455.  Uie 
rinted  date  mccccliiii.  hav- 
g  been  altered  with  the 
pen  to  mccccliiiij.  Of  issue 
B  two  sold  copies,  with  dates 
Apr.  Hand  29, 1455  are  in  the 
Berlin  library  and  the  Brit 
Mus.  Of  issue  C  two  sold 
copies,  with  dates  Keb.  22 
and  Apr.  24. 14.'*'.,  are  at  Han- 
over i  Culemann  i  and  Wol- 
feubOttel.  An  unsold  copy 
Is  at  Hanover  (Culemann). 


In 


,  p.  160  ;  and  Bernard,  Orpine,  Ii.  31. 
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(till  about  binder  of  the  paper  copy  In 
the  Paris  library  states  that 
be  flnUhcd  lu  nibrlcatlon 
on  that  day.   2  vols,  fol.,  641 


exist  in  the  Cambridge  university  library,  three  is  the 
British  Museum,  two  in  the  Paris  library,  in  Lord  Spen- 
,,  cefs  library,  in  the  Wolfenbuttel  and  Mains  libraries,  etc; 
leaves  of  2  columns  of  42  (ii.)  Matthssus  do  Cracovia,  Traciatu*  Rationu,  22  leaves, 
lines  each,  except  that  in  4to,  30  lines,  three  copies  of  which  are  in  the  British 
ppT&uii  ♦Mlnw  Mlrf  Ma"eom'  one  •*  Althorp,  one  in  the  Cambridge  library, 
while  the  10th  page  has  2  two  in  the  P*f"«  !'br!M7» etc- » *nd  .iv,)  Thomas  Aquinas, 


<ii.)  Ormolus  of  24,  25,  or  2* 
lines,  21  (?)  leaves ;  one  leaf 
(the  8th  or  9th?)  In  the 
Mainz  library. 
<UI.)  Donahu  of  fc  lines.  14  (?) 
leaves,  the  10th  (?)  In  the 
Main*  library, 
(lv.)  Ikmnttu  of  33  lines,  two 
leaves  in  the  Pari*  library. 
(t.)  Donatut  of  85  lines,  folio; 
printed,  according  to  the 
colophon,  "  per  Petnim  do 
licrnssheym.  In  urbe  Mo- 
jruntlna  cum  stils  capltall- 

<vl.)  42^1lne  Bible  (also  called 
Mazarine  Bible),  printed 
before  Aug.  15, 1456,  as  the 

The  above  four  type*  and  the  books  printed  with  them 
(besides  a  few  others  printed  by  Albrecht  Pflster  at  Bam- 
berg) are  the  only  ones  that  stand  in  close  connection  with  [ 
the  question  regarding  the  introduction,  or  the  possible  in- 
vention, of  printing  at  Mainz.  It  has  been  pointed  out 
above  that  one  of  the  initial  M'a  of  the  30-lino  indulgence  5* 
of  1454  occurs  again  in  an  indulgence  of  1489,  printed  by  |"r*  d.      »• ^u  '  1  JJf.SL 

8choeffer;  hence  types  3  and  4  and  the  books  printed  with  ,  ,    y ,    ,  in Jr" Jhe  .Oathf,con  »°me  additions 

them  must  be  ascribed  to  this  printer,  in  spite  of  the  fact  w"7,*"y  '"J11"?  "» the  indulgence  or  1461)  at  Eltville  near 
that  the  capital  P  found  in  the  indulgence  docs  not  seem  to  j  ™J  w\™»H„ -°  I  n^L""^  k  fi  t^™0"^ 
occur  again  in  the  42-lino  Bible.  No  further  trace  of  the  «  Wigandus  Spyea  de  Urthenberg,  who  finished  on  4th 
brief  type  4  has  yet  bee  i  found,  and  perhaps  Schoeffer  | 


columns  of  41  lines  each, 
though  the  difference  In  the 
number  of  lines  makes  no 
difference  In  thespace  which 
they  occupy.',* 
(vil.)  42-llne  Cnniieaad  Matutinas. 
The  first  and  only  leaf  known 
Is  n  the  Paris  library.  It  is 
printed  on  vellum,  and  cor- 
responds In  every  respect  to 
the  42-llne  Bible,  having 
double  columns,  42  lines, 
etc. 


Summade  Articulis  Fidei,  two  editions  in  4to,  the  first  of  13 
leaves  and  34  lines, — two  copies  of  which  are  in  the  British 
Museum,  one  in  Lord  Spencer's,  the  Cambridge  library,  it-., 
and  the  second  of  12  leaves  and  36  lines, — copies  in  tb« 
British  Museum  and  the  Paris  library;  and  (v.)  indulgence 
of  1461  of  15  lines. 

On  18th  January,  1465,  Adolph  II.,  archbishop  of 
Mainz,  appointed  "Johan  Gudenberg,  on  account  of  his 
grateful  and  willing  service,  his  servant  and  courtier 
tdkiener  und  hoffgesind)  for  life,  promising  to  supply  him 
with  clothing  and  each  year  20  'malter'  of  corn  and  i 
1  ruder'  of  wine."  It  has  always  been  inferred  from  this 
that  Gutenberg  had  quitted  Mainz  and  gone  to  Eltville 
(Elfeld)  to  reside  at  the  archbishop's  court,  and  that.hu 
dignity  as  courtier  preventing  him  from  printing  himself, 
he  passed  the  Catholicon  types  on  to  Henry  Bechtermancs* 
Eltville.    But  recent  researches  have  shown  that  Guten- 


melted  it  down  for  his  other  types.   As  Schoeffer,  in  the 
i  of  the  Donatus  lv.)  which  bears  his  name  alone, 


Noveni  ber  of  that  year  (vi.)  Vocabnlarius  ez  quo  la  Latin- 
German  vocabulary)  in  4to,  166  leaves,  35  lines,  the  osry 
known  copy  of  which  is  in  the  Paris  library,  and  (vii.)  FV 


says  that  it  was  printed  "cum  snis  capiUlibt,,,  '  and  as  ^^^"J™^?"*  edition,  with  colophon  dated  5th 

June,  1469,  4 to,  lb\>  leaves,  35  lines,  copies  of  which  exist 
in  Lord  Spencer's  library,  at  Blenheim,  and  in  the  Paris 
library.  Now  it  is  asked  how  the  Bechtermuncses  could 
have  been  using  the  Catholicon  type  in  1467.  if  we  assume 
that  it  was  this  type  to  which  Homery  refers  in  his  letter 
of  obligation  as  being  in  his  possession.  Some,  therefore, 
conclude  that  the  Catholicon  and  the  fonr  other  works 


office  to  Eltville.  In  that  case  it  is  dif 
type  Honiery  could  refer  to,  unless  it  were  type  2,  a  clots 
imitation  of  which,  if  not  the  actual  type,  was  used  by 
Nicholas  Bechtermuncze  at  Eltville  in  printing  (12th 
March,  1472)  a  third  edition  of  the  Vocabtdartu*  «  quo.  16$ 
leaves,  35  lines,  copies  of  which  are  preserved  in  the  Paris 
and  Hamburg  libraries,  and  an  edition  of  Thomas  Aquinas, 
Summa  de  Articnlis  Fidei,  12  leaves,  35  lines  (Munich  library  . 
It  is  necessary  to  point  out  that  for  nearly  seventy  yean 


these  capitals  gradually  disappear  after  1459  and  the  type 
of  the  42-line  Bible  is  uo  longer  found  after  1456,  we  must 
presume  that  the  seven  incunabula  mentioned  above  were 

Knted  by  Peter  Schoeffer  alone  before  he  entered  (  in  1457) 
o  partnership  with  Johan  Fust  * 

There  is  no  such  certainty  as  regards  types  1  and  2  and 
the  books  printed  with  them.  If  the  31-line  indulgence  may  ,  , 
be  assumed  to  have  been  printed  at  Mainz  its  printer  was  in   "'  *  c  8ftme  type  wm  pn,,ted  at  Ma,nz  b.v  Henry  Bechttr- 
all  probability  Johan  Gutenberg,  though  it  would  seem  from  n,unc*c>  who  m"y  afterwards  have  transferred  his  printing 
a  lawsuit  of  1455  (see  pp.  733-4  below)  between  him  and  offlce  to  Lltv,Ue-    In  th*t  case  it  is  difficult  to  see  what 
Fust  that  in  that  year  Gutenberg  had  not  yet  printed  any- 
thing, and  In  1454  (1455)  Fust  evidently  called  him  to  ac- 
count for  not  having  produced  anything.   Certain  circum- 
stances point  to  Albrecht  Pflster  as  the  printer  of  the  eight 
incunabula  (i.)  to  (viii.)  (p.  727).    First,  he  undoubtedly 
printed  with  type  1  in  that  city  as  early  as  1461,  for  on  14th 
February  of  that  year  he  issued  in  that  type  an  edition 
of  Boner's  Edelstein  (88  leaves,  fol..  with  wood  engravings). , 

and  printed  with  the  same  type  at  least  eight  other  works  «  eight  books— (1)  Prognostication  or  Calendar;  (2)  Hermann 
one  of  which  was  issued  in  1462,  the  seven  others  without  |  SPf",«™  Sacerdojnm^  (3)  Traetatus  de&lebratias* 

a  date.  Secondly,  most  of  the  copies  of  the  36-lino  Biblo 
were  at  one  time  or  another  preserved  in  the  libraries  of 
Bavaria,  and  a  great  number  of  fragments  have  been  dis- 
covered in  monasteries  in  that  country,  even  in  a  register 
of  the  abbey  of  8t  Michael  at  Bamberg  of  the  year  1460. 
Thirdly,  a  transfer  of  type  from  Gutenberg  to  Pflster  is 
contrary  to  all  analogy  in  the  infancy  of  printing,  when 
every  printer  started  with  a  type  of  his  own  making.  But, 
as  there  is  no  direct  evidence  as  to  who  really  possessed 
types  1  and  2  before  1460,  we  have  not  felt  justified  in  as- 
signing the  31-line  indulgence  and  the  other  seven  incuna- 
bula (including  the  36-line  Bible)  to  Pflster. 

It  is  alleged  that,  in  consequence  of  the  lawsuit  between 
The  Catholl-  Gutenberg  and  Fust,  the  former  was  deprived 
em  type.  of  »H  tools,  etc.,  which  he  had  made,  or  is  sup- 
posed to  have  made,  with  the  money  which  the 
latter  hail  advanced  to  him,  and  that  afterwards  a  certain 
Dr.  Homery  or  Humcry,  a  syndic  of  Mains,  lent  him  fresh 
S.'""^.,10  en»ble  him  to  establish  another  printing  offlce. 
This  allegation  is  made  on  the  strength  of  a  letter  of  obli- 
gation (of  26th  February,  1468),  given  by  Dr.  Homery  to 


Adolph,  the  archbishop  of  Mains,  by  which  be  acknowl- 
edges to  have  received  from  the  said  archbishop  "several 
forms,  letters,  instruments,  implements,  and  other  things 
belonging  to  the  work  of  printing,  which  Johan  Gutenberg 
had  left  after  his  death,  and  which  had  belonged  and  still 
did  belong  to  him  (Dr.  Homery)."  It  is  presumed  that 
with  these  types,  which  we  may  call  the  Mainz  type  No.  5, 
Gutenberg  printed  (i.)  Joannes  dc  Balbis.  OiMoficon,  1460. 
J73  leaves,  folio,  2  columns  of  06  lines  each,  copies  of  which 

»  For  other  copies,  see  Bernard,  Origin* ,  I.  (164,  177-1*2:  and 
Hos*cls.  Oulrnherg,  170. 

*  lA  copy  of  the  Mazarine  Bible  Is  In  the  Lenox  Library,  New 
York,  and  another  In  private  hands  In  the  »ame  city  But  29 
extant  copies  are  known.— Am.  Ki>.) 

•  8ee  for  details,  Heasels,  Gutenberg,  p.  166  iw. 

♦  See  Heasels.  p.  161  SO. 


JHsasTMi ;  (41  a  work  in  German  treating  of  the  necessity 
of  councils;  (5)  Dinlogrts  inter  Hutjonen  Catlionets  ei  Otireriwu 
taper  Libertate  Eeelesiastica  ;  (6)  Sifridus  de  Arena,  Iteterwu- 
natio  Dtmrum  Haxstiontim  ;  (7)  Id.,  Retpoiuno  ad  Quatnor  Qua*- 
tiones;  (8)  Klogspieoel,  or  Sew  geleutsckt  Krchtbuth — hare 
been  ascribed  to  Gutenberg  on  the  strength  (a)  of  the  date 
1460,  which  was  said  to  be  found  in  the  Prognostication  in 
the  Darmstadt  library,  and  (6)  of  a  so-called  rubrical  ton 
alleged  to  be  in  a  copy  of  the  Tractatus  de  Cetebratume  Mis- 
tarum,  in  which  "  Johannes  d ictus  a  bono  monte"  and  Jo- 
hannes Numeister  are  represented  as  offering  this  work  on 
19th  June,  1463.  to  the  Carthusians  at  Mainz.  But  the  date 
in  the  Prognostication  has  been  falsified  from  1482  into  14* 
and  the  rubrication  in  the  Tractatas  is  a  forgery.4  The 
eight  books  are  now  considered  to  have  been  printed  by 
Erhard  Reuwich. 

When  we  set  aside  the  above  works,  there  is  no  further 
difficulty  as  regards  the  history  of  Mainz  printing.  Fust 
and  Schoeffer  worked  together  from  1457  to  1466,  starting 
in  August,  1457,  with  an  edition  of  the  Psallrrium,  printed 
in  large  missal  types,  which,  as  far  as  we  kuow,  is  the  first 
printed  book  which  bears  a  date,  besides  the  place  where  it 
was  printed  and  the  name  of  the  printers.  It  was  reprinted 
with  the  same  types  in  1459  (the  second  printed  book  with 
date,  place,  and  name  of  printer),  in  1490,  and  in  1502  (the 
last  work  of  Schocffor,  who  had  man  u  fact u red  its  type*  . 
In  1459  Fust  and  Schoeffer  also  published  Gui.  Durandos. 
Rationale  Dirinorum  OJficiorum,  with  the  small  type  t  usually 
called  Duraudus  type)  with  which  they  continued  to  print 
long  afterwards.  In  1460  they  published  the  fonstitutumis 
of  Pope  Clement  V.,  the  text  printed  in  a  type  (Clement 
type  i  about  a  third  larger  than  the  Durandos.  This  type 
was,  however,  in  existence  in  1459,  as  the  colophon  of  the 
Duraudus  is  printed  with  it.* 


»  See  H 


Is,  Gutenberg,  pp.  107-114. 
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Having  explained  the  early  printing  of  Mains,  in  so  far 
Spread  of  **  lt  be*ra  upon  the  controversy  (see  below)  as 
typography.  1,1  where  and  by  whom  the  art  of  printing  was 
invented,  we  can  follow  ita  spread  to  other 
countries.  After  Mains  it  was  first  established  in  1400  at 
Strasburg,  where  the  first  printers  were, — 1.  Johann  Men- 
telin,  who  completed  a  Latin  Bible  in  that  year,  according 
to  a  rubrication  in  a  copy  at  Freiburg  in  the  Breisgau;  2. 
Adolph  Rasch  de  Inguilen,  who  is  presumed  to  be  the 
prlut«r  of  the  undated  books  with  a  singularly  shaped  1 :, 1 
c.  1464;  3.  Henricos  Eggestein,  1471;  4.  George  H tuner; 
5.  Martin  Flach,  etc  In  1461  at  Bamberg,  where  the  first 
printer  was  Albrecht  Pflster,  who  in  that  year  published 
Boner's  EdtlMein,  though  it  is  still  doubtful  whether  he  did 
not  print  earlier  {see  above);  2.  Job.  Seuseuschmidt,  e. 
1480.  1465  at  Subiaco;  first  and  only  printers  Conrad 
Sweynheyin  and  Arnold  Pannarts,  who  completed  in  that 
year  an  edition  of  Cicero,  TV  Orators,  and  Laetantius,  and 
removed  to  Rome  in  1467.  In  1466  at  Cologne,  the  printers 
being — 1.  Ulrich  Zell,  who  published  in  that  year  Chrysoa- 
loui,  Super  Pnalmo  Quinquagejimo  Liber  Primm,  though  it  is 
pn-sunied  that  he  priuted  in  1463;  2.  Arnold  Ther  Hoer- 
uen,  1470  ;  3.  Johannes  Koelhoff  of  Lubeck,  1470,  who 
priuted  the  Cologne  Chronicle  in  1490;  4.  Nieolaus  Gotz, 
1474  ;  5.  Goiswinus  Oops,  1475 ;  6.  Pi>trus  de  Olpe,  1476  (not 
1470)  ;  7.  Conradns  Winter  of  Homburg,  1476 ;  8.  Job.  Oul- 
denschaaf,  1477  ;  9.  Henricus  Quentel,  1479,  etc.1  1467  at 
Kit vi Hi-;  first  printers  Nicolas  and  Henry  Bechtermuncze 
and  Wygandus  Spyes  de  Orthenberg,  who  completed  in  that 
year  a  Vocabularttu  as  quo.  1467  at  Rome ;  first  printers 
Conrad  Sweynheym  and  Arnold  Pannarts  from  Subiaco, 
who  published  an  edition  of  Cicero's  EpUtaite  ad  Famitiares, 
and  Ulrich  Uahn  or  Udalricus  Gall  us,  who  issued  on  31st 
December,  1467,  Turrecremata's  Mrditatione*.  1463  at  Augs- 
burg ;  first  priuter  Gunther  Zainer  or  Zeyner.  Same 
year  at  Basel ;  first  printer  Bcrthold  Rot  of  Hanau.  Same 
year  at  Marienthal ;  Brothers  of  the  Common  life.  1469  at 
Venice;  printers,— 1.  Johannes  of  Spires;  2.  bis  brother 
Vindelinus  of  Spires;  3.  Christopher  Valdarfer:  4.  Nicolas 
etc  The  farther  spread  of  typography  is  indi- 1 
by  the  following  data:  1470  at  Nuremberg  (Johan  I 
Muchmidt,  Friedr.  Creusner,  Anton  Kobcrger,  etc), 
Bcrona  or  Beromuuster  in  Switzerland  (Uclyas  Helye 
De  Llouffeu),  Foligno  (Emilianus  de  Orflnis  and  I 
Numeister),  Trevi  i  Johann  Reynard),  Savigliano 
Qllm),  Paris  (first  printers  the  three  partners  Ulrich 
J,  Michael  Friburger,  Martin  Krantz) ;  1471  at  Spires, 
Bologna,  Ferrara,  Florence,  Milan,  Naples,  Pavia,  Treviso, 
8avigliano  I?) ;  1472  at  Esaliugen,  Cremona,  Mantua,  Padua, 
Brescia,  Parma,  Monrealc  (Mondovi  .  Fivizzano,  Verona, 
Iesi  (?),  St.  Ursino  <?.i ;  1173  at  Lauingen,  Ulm  (perhaps  as 
early  as  1469),  Mcrseburg,  Alost,  Utrecht,  Lyons,  Messina, 
Bucla ;  1474  at  Lou  vain,  Genoa,  Como,  Savona,  Turin,  Vicenza, 
Valencia  (?) ;  1475 at  Lubeck,  Breslau,  Blaubeuren,  Burgdorf, 
Trent,  Cracow  (?),  Modena,  Reggio  (in  Calabria L  Cagli, 

<  aselle  or  Casale,  Pieve  (Piove)  di  Sacco,  Perugia,  Piacenza, 
Saratrussa  :  1476  at  Rostock,  Bruges,  Brussels,  Angers,  Tou- 
louse, Polliano  (Pogliano) ;  1477  at  Reichensteln,  Doventer, 
(jouda,  Delft,  Westminster,  Lucca,  Ascoli,  Palermo,  Seville ; 
1478  at  Oxford,  St  Maartensdyk.  Colle,  Schussenried  (in 
Wurtemberg),  Eichstadt,  Geneva,  Viennc,  Trogen  (?),  Chab- 
lia,  Cosensa,  Prague,  Barcelona;  1479 at  Erfurt,  Wiirzburg, 
Nimegnen,  Zwolle,  Poitiers,  Toacolano,  Pinerolo,  Novi, 
1,.  rula.  Segorbe;  1480  at  London,  St.  Albans  (or  In  1479*, 
Oudenarde,  Hasselt.  Reggio  (in  Modcua),  Salamanca, 
Toledo,  Nonantola,  Friuli  (?),  Caen  ;  1481  at  Passau,  Leipsic, 
Magdeburg,  Treves,  Urach,  Casale  di  San  Vaso,  Salurzo, 
Albi,  Bougemont  (?) ;  1482  at  Reutlingen,  Mcmniiugon, 
Mets,  Pisa,  Aquila,  Antwerp,  Promentour,  Zaniora,  Odense ; 
14H3  at  Leyden,  Kuileuburg  (Culenborgl,  Ohent,  Chartres, 
Chalons-snr-Marne  (?),  Troyes,  Gerona,  Stockholm  ;  1484  at 
Bois-le-Duc,  Siena,  Udinc,  Soncino.  Winterberg.  Klostcrneu- 
burg.  Bonnes,  Loudeac;  1 1~"> at  Heidelberg,  Ratisbon,  Pescia, 
Veroelli,  Treguier  or  Lantreguet,  Salins,  Burgos,  Palma, 
Xens ;  1486  at  Munstor,  Stuttgart,  Chiavasco,  Voghera, 
Canal  Maggiore,  Abbeville,  Brunti.  Schleswig;  1487  at 
IngoUta.lt,  Gaeta,  Rouen,  Murcia;  14S8  at  Stcndal,  Viterbo, 

<  iradisca,  Besancon,  Constantinople  ;  1489  at  Hagenau,  San 
Cucnfat  (near  Barcelona),  Oma.  Pamplona,  Tolosa,  Lisbon; 
1490  at  Orleans,  Grenoble,  Dole;  1491  at  Hamburg,  Nozzano, 
GoupilHeres,  Angouleuie,  D^jon,  Laut«uac;  1492  at  Zinna, 

i  M  Philippe,  (Maine  de  tlmprimrrU  a  Parte,  p.  219,  mentions 
two  book*  printed  in  this  type,  which  contain  manuscript  notes 
t4.  the  effect  that  they  were  purchased  in  1464  and  1467,  so  that 
Inirullcn  should  be  placed  before  Eggestein. 

*  Johan  Veldener,  who  is  said  to  have  printed  at  Cologne,  was 
never  established  there,  but  at  Louvain  (147S-77),  t'trecht  (1478- 
81 ),  and  Culenborg  or  KuUenburg  (14SWM) ;  see  Holtrop.  Mm.  Typ., 
pp.  42,  47,  1W. 


Valladolid.  Leiria;  1493  at  Luneburg.  Cagliari,  Freiburg 
(in  Breisgau),  Urbino,  Acqui ;  1494  at  Oppenheim,  Monterey, 
Rraga;  1495  at  Freisingen,  Freiberg,  Scandiano,  Forli, 
Limoges,  Schoonhoveu  i  monastery  Den  Hem),  Wadstena, 
Cettinje;  1496  at  Offenhurg,  Provins,  Granada;  1497  at 
Munich,  Barco,  (  annagnola,  Avignon;  1498  at  Tubingen, 
Pcrigueux,  Schiedam, Tarragona;  1499 at  Montserrat,  Mad- 
rid; 1500  at  Olmutc,  Pforzheim,  Sursee,  Perpignan,  Valen- 
ciennes, Jaen.  Printing  was  introduced  into  Scotland  in 
1505  by  the  establishment  of  Andrew  Millar  at  Edinburgh,* 
and  into  Ireland,  at  Dublin,  in  1551.  As  for  non-European 
countries  and  towns,  printing  was  established  in  Mexico  in 
1544,  at  Goa  about  1550,  at  Tranquebar  in  1569,  Terceira  in 
the  Azores  1583,  Lima  1585,  Manila  and  Macao  (China) 
1590,  in  Havti  in  the  beginning  of  the  17th  century,  at 
Pnehla  in  1612,  Cambridge  (Mass.)  1638,  Batavla  1668, 
Tiflis  1701,  '  i. -multi town  1735,(  Ceylon  1737,  Halifax  (Nova 
Scotia)  1766,  Madras  1772, Calcutta  1778,  Buenos  Ayr.  -  1789, 
Bombay  1792,  in  Egypt  (at  Alexandria,  Cairo,  and  Gizeh )  in 
1798,  at  Sydney  1802.  Cape  Town  1H06,  Montevideo  1807, 
Sarepta  1808,  Valparaiso  1810.  Astrakhan  1815,  in  Sumatra 
and  at  Hobart  Town  and  Santiago  (in  Chili)  in  1818,  in 
Persia  (at  Teheran  i  In  1820.  and  at  Chios  about  1821* 

Till  the  moment  (say  1477;  that  printing  spread  to  almost 
all  the  chief  towns  of  Germany,  Italy,  Swit- 
zerland, France,  the  Netherlands.  8pain,  Eng-  ^fig" 
land,  not  a  single  priuter  carried  away  with  pri„u.ra 
him  a  set  of  types  or  a  set  of  punches  or  moulds 
from  the  master  who  had  taught  him,  but,  insetting  up  his 
printing  ofilce.  each  man  cast  a  set  of  types  for  his  own  use, 
always  imitating  as  closely  as  possible  the  handwriting  of 
some  particular  manuscript  which  he  or  his  patron  desired 
to  publish.  When  we  compare  Schoeffer's  30-line  indul- 
gence of  1454  with  a  mannscript  copy  of  the  same  indul- 
gence dated  10th  April,  1454,  now  in  the  hands  of  a  private 
collector  at  Wiesbaden,  we  see  that  the  types  used  in  printing 
that  document  were  specially  cast  for  the  purpose  after  the 
model  of  the  handwriting  employed  for  the  written  copies. 
We  know  also  that  the  types  of  the  36-line  and  42-line 
Bibles  and  those  of  the  psalter  of  1 157  are  the  closest  pos- 
sible imitations  of  the  ornamental  church  handwriting 
customary  at  the  time  of  their  production.  Also,  when 
we  compare  the  31-line  indulgence  of  1454  with  the  Ger- 
man block-book  called  the  EnndUkrtt  and  both  in  their 
turn  with  the  German  MSS.  of  that  period  (especially  the 
manuscript  portions  in  the  printed  copies  of  the  Indul- 
gences!, we  see  that  the  cutter  of  the  text  type  of  the  in- 
dulgence, as  well  as  the  engraver  of  the  block -book,  formed 
his  characters  according  to  some  German  handwritiug 
(book  hand)  of  the  period.  This  imitation  extended,  not 
only  to  the  shape  of  the  letters,  but  likewise  to  all  those 
combinations  of  letters  (double  p.  double  /.  double  i,  st,  ti, 
(a,  re,  eu,  ct,  ti,  de,  eo,  ci,  te,  ce,  or,  re,  po,  fa,  he,  be,  etc. )  and 
contractions  (for  pro,  -am,  -em,  -en,  the  ,  tier-,  -hue,  -hie,  serf, 
am,  tar,  qui,  qute,  quod,  fecundum,  etc.)  which  were  then,  and 
had  been  for  many  centuries,  in  use  by  scribes.  In  most, 
if  not  all  cases,  the  MSS.  which  the  printers  imitated  were 
indigenous  to  the  place  where  they  settled.  Thus  the  first 
printers  of  Sublaco,  thongb  they  were  Germans  and  had 
most  probably  learned  the  art  of  casting  types  and  printing 
at  Mains,  cleariy  cut  their  types  after  tho  model  of  some 
Italian  MS.  which  was  free  from  any  Gothic  influence,  but 
written  in  a  pure  Caroline  minnscale  hand,  differing  but 
slightly  from  the  Caroline  minuscules  which  the  same 
printers  adopted  two  years  afterwards  at  Rotue.  The  first 
Paris  printers  started  in  1470  with  a  type  cast  in  the  most 
exact  manner,  on  the  model  of  the  Caroline  minuscule 
handwriting  then  in  vogue  at  Paris.  John  de  Westphalia, 
who  introduced  printing  into  Belgium,  used  from  the 
beginning  a  type  which  he  calls  Venetian.  Where  there- 
fore there  is  a  great  similarity,  bat  no  absolute  identity, 
between  the  types  of  two  printers  te.g.,  Schocffer  snd  Ulr. 
/.•II  ,  it  should  he  attributed  to  the  similarity  of  the  hand- 
writings which  the  printers  followed  rather  than  to  any 
attempt  on  their  part  to  imitate  each  other's  types.  To 
this  universal  system  (clearly  discernible  in  the  first  twenty- 
five  years  of  printing)  of  each  printer  setting  up  business 


*  See  Bob.  Dickson,  Introd.  of  Art  of  Print. 

\m. 

*  [The  Germantown  venture  of  17S!V  wasSower's  foundry,  chiefly 
for  German  type.  Printing  was  introduced  Into  Pennsylvania 
by  William  Hradford  (16S»-17.'>2),  one  of  the  Quakers  broughtover 
by  William  Penn,  and  who  set  up  his  press  in  Philadelphia  In 
16S.V  He  afterwards  removed  to  New  York,  where  he  printed 
the  Iav  *  of  the  colony  In  1(S98.— Am.  En.] 

*  On  the  introduction  of  printing  In  various  towns,  consult 
Henry  Cotton.  A  Typog.  Gaxei.,  Rvo,  Oxford,  1831  and  (second 
series.  Bvo,  Oxford)  INfifi:  (P.  Deschampsl  Pin.  <tf  G+opr.  d  r  I  rage 
du  Lihraire,  svo,  Paris.  1870  ;  R  C.  Hawkins.  Tillnoftke  Firtt  Bonis 
from  the  Earlirtt  T 

New  York,  1W4. 
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with  a  new  type  cast  by  himself,  there  are,  according  to  the 
conjectures  of  a  good  many  bibliographers,  only  two  excep- 
tions. One  is  Albrecht  Prister  (tee  above) ;  the  other  is  the 
Becbtermnncaes  of  Eltville  (see  above). 

Another  moat  important  feature  in  the  earliest  books  is 
.,  that  the-  printers  imitated,  not  ouly  the  hand- 

nelToT  with  »"  if  contractions,  combined 

Um.s  letters,  etc.,  but  all  the  other  peculiarities  of 

the  MSS.  they  copied.  There  is  in  the  first 
levenness  of  the  lines,  which  very  often  serves 


place  the  nnevenness 
as  a  guide  to  the  api 
when  we  deal  with  tJ 


date  of  a  book,  especially 
works  of  the  wtiue  printer,  since 
with  uneven  lines,  and  gradually  made 
,  leas  uneven,  and  finally  even.  This  uneven  uess  was 
unavoidable  in  manuscripts  as  well  as  in  block -books;  but 
in  the  earliest  printed  books  it  is  regarded  as  evidence  of 
the  Inability  of  the  printers  to  space  out  their  lines.  If  this 
theory  be  correct,  this  inability  was  perhaps  owing  to  the 
types  being  perforated  and  connected  with  each  other  by  a 
thread,  or  to  some  other  cause  which  has  not  yet  been  clearly 
ascertained.  But  it  is  uot  impassible  that  the  uneven  niss 
was  simply  part  and  parcel  of  the  system  of  imitating  MSS. 
and  that  only  gradually  (about  1473  or  1474,  but  in  some 
cases  later)  printers  be  (ran  to  see  that  even  lines  looked 
better  than  uneven.  This  seems  clear  when  we  observe 
that  the  imitation  of  MSS.  was  carried  so  far  that  some- 
times things  which  deviated  from  the  work  of  the  scribe, 
but  had  accidentally  been  printed  in,  were  afterwards  erased 
and  altered  iu  conformity  with  the  MS.  The  Paris  library, 
for  instance,  possesses  two  copies  of  tho  Liber  Epiwlolarun 
of  Qasparinus  Pcrgameusis  (printed  at  Paris  in  1470)  in 
both  of  which  the  inital  Q  of  the  first  line  and  the  initial 
M  of  the  fourth  line  were  printed  iu,  and,  whilst  they  have 
been  allowed  to  remain  in  one  of  the  copies,  in  the  other 
they  were  regarded  as  a  fault  and  replaced  by  a  rubricated 
L  and  M. 

In  the  second  place  the  initials  of  books  or  the  chapters 
Initials.  °'  DOO'u  >n  MSS.,  and  again  in  block-books  and 
the  earliest  products  of  printing,  were  always, 
or  at  least  in  most  cases  (they  are  printed  in  the  indul- 
gences of  1454),  omitted  by  the  scribe  and  the  printer,  and 
afterwards  filled  in  by  the  rubric* tor.  As  the  latter  artists 
were  sometimes  illiterate  and  very  often  filled  up  the  gap 
by  a  wrong  initial,  we  find  in  a  good  many  MSS.  as  well 
as  early  printed  books  small  letters  written  either  in  the 
margin  or  in  tbe  blank  left  for  the  initial,  to  guide  the 
rubric* tor.  In  most  cases  where  these  letters  (which  are 
now  called  initial  directors)  were  written  in  the  margin, 
they  were  placed  as  much  as  possible  on  tho  edges  of  tbe 
pages  in  order  that  they  might  be  cut  away  by  the  binder 
as  unsightly;  but  in  a  vast  number  of  incunabula  they 
have  remained  till  the  present  day.1  After  a  few  years 
these  initial  directors  were  in  a  good  many  books  printed 
in  (in  lower-case  type)  with  the  text.  In  all  cases,  whether 
written  or  printed,  they  were  meant  to  be  covered  by  tbe 
illuminated  initial ;  but,  as  a  matter  of  fact,  the  latter  very 
seldom  covers  the  initial  director  so  completely  as  to  make 
it  invisible,  and  in  a  good  many  cases  the  intended  illumin- 
ation was  never  carried  into  effect. 

With  respect  to  the  hyphens,  which  were  used  in  tbe 
Hyphens      1454  indulgences  and  the  36-line  and  42-line 
Bibles,  always  outside  the  printed  margin,  some  I 
of  the  earliest  printers  did  not  employ  them  at  the  moment  | 
that  they  started  their  presses,  and  in  the  case  of  some 
printers  the  nou-nse  or  nse  of  hyphens,  and  their  position 
outside  or  inside  the  printed  margin,  serve  as  a  guide  to 
the  dating  of  their  products.     After  abont  1472  they  j 
become  more  uniform  in  their  shape  and  more  generally  i 
used. 

The  use  of  signatures  is  confined  in  MSS.  mostly  to  mark 
Signatures.   ">c>  1u're*'  *n<i  in  block-books  to  mark  each 
*  sheet  or  page;  they  do  not  occur  in  printed 

books  before  14TZ  (at  least  in  no  earlier  book  with  a  date), 
when  they  appear  in  Job.  Nider's  Prmeeptoriwn  Dirinm 
Legit,  published  by  Johan  Koelhoff  at  Cologne. 

Catchwords  leuafodes)  were  used  for  the  first 
time  abou  1 1 469  by  Johannes  of  Spi  res,  at  Venice, 
in  the  first  edition  of  Tacitus. 
Pagination  or  rather  foliation  was  first  used  by  Am.  Ther 
Hoernen,  at  Cologne,  in  1471,  in  Adrianus's  i 
Pagination.   Liber  dt  Remtiliii  Forluitornm  Cbraum,  having  ' 
each  leaf  (not  page!  numbered  by  figures  placed  , 
in  the  end  of  the  line  on  the  middle  of  each  right-hand 
page. 

'  The  university  library  of  Basel  polemics  a  collection  of  the 
earl  lest  Parte  booksstill  bound  In  their  original  binding,  in  which  1 
these  initial  directors  are  written  not  only  on  the  outer  edges  but  I 
on  the  inner  tides  of  the  pages,  mid  so  close  to  the  back  that 
they  can  only  be  teen  by  stretching  the  books  wide  open. 


&tnr»t 


The  practice  among  early  printers  of  imitating  and  is- 
produciitK  MSS.  was  not  abandoned  till  many 
years  after  the  first  printed  book  ( 1454)  made 
its  appearance;  and,  looking  at  the  books 
printed,  say  from  1454  to  1477,  from  our  present 
stand point  of  daily  Improvement  and  alteration,  the  print- 
ing of  that  period  may  be  said  to  have  been  almost  wholly 
stagnant  without  any  improvement  or  modification.  If 
some  printers  (for  instance,  Sweynheym  and  Pennarti  tt 
Subiaco  and  Rome,  and  Nicolas  Jenson  at  Venice]  product 
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handsomer  books  than  others,  this  is  to  be  attribntod  to  tb« 
beauty  of  the  MSS.  imitated  and  tbe  paper  used  rather 
than  to  any  superior  skill.  Generally  speaking,  therefore, 
we  shall  not  be  very  far  wrong  in  saying  that  the  work- 
manship  of  Kctelaer  and  De  Lccmpt's  first  book,  published 
at  Utrecht  c  1473,  aud  that  of  Caxtons  first  book  issued  tt 
Westminster  in  1477,  exhibit  the  ve ry  same  stage  of  th«  sit 
of  printing  as  the  1454  indulgences.  If  therefore  any  evi- 
dence were  found  that  Ketelaer  and  De  Leempt  and  Carton 
had  really  printed  their  first  books  in  1454,  there  would  be 
nothing  in  the  workmanship  of  these  books  to  prevent  u 
from  placing  them  in  that  year.  And  conversely,  if  the 
indulgences  of  1454  had  been  issued  without  s  date  or  with- 
out any  names  to  indicate  their  approximate  date,  their 
workmanship  would  invariably  induce  bibliographers  to 
ascribe  them  to  circa  1470,  if  not  somewhat  later.  Even 
after  1477  the  alterations  in  the  mode  of  printing  books 
proceeded  very  slowly  and  almost  imperceptibly.  It  esuw 
to  be  no  longer  a  universal  system  for  printers  to  begin 
business  by  casting  a  type  for  themselves,  but  some  received 
their  types  from  one  of  their  colleagues.  And,  though  there 
were  still  many  varieties  of  types,  one  sort  began  to  make 
its  appearance  in  two  or  three  different  places.  The  com- 
binations of  letters  were  the  first  to  disappear;  hot  the 
contractions  remaiu  in  a  good  many  books  even  of  the  17th 
century. 

Some  theories  have  been  based  on,  and  others  hare  bete 
considered  to  be  upset  by,  the  supposition  that  tbe  early 
printers  always  required  as  much  type  as  printers  of  the 
present  day,  or  at  any  rate  so  much  as  would  enable  tfaem 
to  net  up,  not  only  a  whole  quire  of  4  or  5  sheets  (  =  8  or  10 
leaves  =  IB  or  20  pages),  but  even  two  quires  (=40  psgea 
Consequently  calculations  have  been  made  that,  for  in- 
stance, the  printer  of  the  42-line  Bible  required  s  font  of 
at  least  120,000  characters.1  But,  though  the  Spink* 
Human*  Sairatumit  seems  to  have  been  printed  by  whols 
sheets  (2  pages),  there  arc  numberless  proofs  that  many 
early  books  were  printed  page  by  page,  even  when  in  small 
4to.  For  instance,  in  some  books  it  has  been  observed  that 
portions  of  the  types  with  which  the  text  of  the  first,  sec- 
ond, or  third  pages  of  a  quire  had  been  printed  were  used 
to  "  lock  up"  the  types  employed  for  the  later  page*  of  the 
same  quire,  as  is  evident  from  the  blank  impressions  of 
such  portions  being  found  on  these  later  pages.  Again,  in 
some  books  two,  three,  or  four  blank  leaves  are  foood  st 
tbe  end,  showing  a  miscalculation  of  the  printer.  More- 
over, the  numerous  itinerant  printers  of  tbe  15th  century, 
who  established  a  press  for  a  short  time  wherever  they 
went,  prove  that  the  furniture  of  the  earliest  printnuj 
offices  must  have  been  of  no  great  extent. 

The  Invention  Controvert)/. 

Now  that  wc  have  traced  the  art  of  printing  from 
the  moment  (1454)  that  it  made  its  appear- 
ance  in  a  perfect  state  at  Mains,  ana  nave  Tern  si 
followed  its  spread  to  all  the  chief  places  toJ'w5 
of  Europe  till  150<),  we  must  take  notice  ^gjj. 
of  the  controversy  which  has  been  carried 
on  for  nearly  four  hundred  years  as  to  when,  where, 
and  by  whom  the  art  was  invented.  For  this  purpose 
wc  will  gather  up  into  a  chronological  sequence  (a)  » 
few  of  the  most  important  expressions  used  by  the 
earliest  printers  in  their  colophons,  (6)  whatever 
documentary  evidence  there  may  be  on  the  subject 
and  (c)  some  accounts  of  the  earliest  authors  on  the 
subject.  (The  letters  A,  B,  etc,  are  for  the  sake  of 
convenient  reference.) 

The  earliest  testimony  (A)  to  which  we  may  refer  b  the 
notarial  instrument,  dated  6th  November,  1455, 
of  the  lawsuit  between  Fust  and  Gutenberg, 
whereby  the  former  sought  to  recover  2036 
guilders  from  the  latter  in  repavment  of  1900 
guilders  (800  advanced  In  1450  or  1449  and  another  800  in 
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self  and  speaks  very  strongly  on  this  point 
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1452),  with  the  Interact  thereon.    Fu»t  speaks  here*  of 
"the  work"  (line  24),  and  of  "our  common  work  "  (line 
<K)j ;  Outenberg  speaks  of  "tools"  in  preparation  "  work  - 
men's  wages,  house-rent,  vellum, paper,  ink,  etc."  (linea  37- 
40),  of  "inch  work  "  (41),  and  of  "  the  work  of  the  hooka  " 
42);  whereas  the  judges  speak  of  "  the  work  to  the  profit 
of  both"  (49),  and  "their  common  use"  (60).    (Bj  In  the 
earliest1  book  published  with  a  date  (the  Maim 
£?™h>!^.    P»*Iter.  issued  14th  August,  1457,  by  Fust  and 
Peter  Schoefler)  it  is  said  that  it  was  perfected 
at  Mainz  by  an  "  adinventio  artiflciosa  impri- 
meodi  ac  caracterizandi  absque  calami  ulla  exaratione" 
irepe»t<xi  and  varied  later;  see  p.  723  above).   (Cj  In  1460, 
tbe  CstkoUam  wait  published  at  Mains,  without  the  name 
of  the  printer;  but  the  colophon,  after  stating  that  the 
book  was  printed  at  Mains,  which  town  God's  mercy  bad 
deigned  to  prefer  above  other  nations  of  the  earth,  adds 
(D;  that  the  book  was  printed  and  completed  "  non  calami, 
stili,  snt  pennte  suffragio,  sed  mii-a  patronarum  formarutn- 
que  concordia,  proporcione,  ot  modulo."  This  work  is  con- 
sidered to  have  neon  printed  by  Gutenberg,  and  tbe 
mention  of  God's  mercy  is  regarded  as  an  allusion  to  the 
invention  of  printing.   The  phrase  is,  however,  also  found 
in  the  Liber  Sextu*  Deeretalium,  in  tbe  Sumtna  of  Thomas 
Aquinas,  and  in  the  Clrmnttmir,  published  respectively  on 
17th  December,  1465,  6th  March,  and  8th  October,  1467,  by 
Futtand  Schoefler.   (E)  On  17th  January,  1465,  Adolph 
U.,  archbishop  of  Mains,  by  a  public  decree,  appointed 
Gutenberg  as  his  servant  in  reward  for  "  his  services,"  but 
,he  does  not  speak  of  him  as  the  inventor  of  printing,  nor 
e\«n  as  a  printer.    (F)  In  the  Gramnatica  Rhytkmiea,  pub- 
lished in  1466,  by  Fust  and  Schoefler,  tbe  third  line  of  the 
colophon  runs :  "  Hinc  Nasaroni  sonet  oda  per  ora  Johan- 
na," which  was  formerly  regarded  as  an  allusion  to  Johann 
Fust  or  Johann  Gutenberg,  but  which  more  probably  refers 
to  Johsun  Brunncn  or  Fons,  the  author  of  the  grammar. 
(0)  On  26th  February,  1468,  Dr.  Homery  wrote  to  the 
archbishop  of  Mains  the  letter  quoted  above,  from  which 
it  mar  be  inferred  that  Gutenberg  had  been  a  printer, 
though  not  a  word  is  said  as  to  his  being  the  inventor  of 
printing.   (H)  In  1468  Schoefler  reprinted  Fons's  Ommma- 
boo,  and  in  the  colophon  it  is  said :  "  At  Moguntina  sum 
fusas  in  urbe  libellus  meque  (the  book)  domus  genuit  unde 
caragma  venit."  (I)  Schoefler  published  on  24th  May,  1468, 
the  first  edition  of  Justmiani  Imper.  Iiutituiionum  Juris 
Libri  VL,  cum  Gloua.   To  this  were  added  by  way  of  colo- 
phon some  verses  commencing:  "Scema  tabernaculi,  etc," 
in  which  it  is  said  that  (the  ornament  of  the  church)  Jesus 
"hosdedit  exiiuios  seulpendi  in  arte  magistros  .  .  .  Quos 
genuit  am  bos  urbe  Moguntina  Johannes,  librorum  insignes 
prothocaraginaticos,"  which  is  regarded  as  an  allusion  to 
Johann  Gutenberg  and  Johann  Fust  as  first  printers.  (K) 
In  the  same  year  (1468)  Johannes  Andreas,  bishop  of  Aleria, 
aays,  in  the  dedication  of  his  edition  of  St.  Jerome's 
Eputit*,  published  in  that  year  (13th  December)  at  Rome, 
to  Pope  Paul  II.,  that  "  Germany  is  to  be  honored  for  ever 
u  having  been  tbe  inventress  of  the  greatest  utilities. 
Cardinal  Cusa  wished  that  the  sacred  art  of  printing,  which 
then  iunder  Cardinal  Cusa,  who  died  11th  August,  1464), 
seemed  to  have  arisen  in  Germany,  were  brought  to  Borne." 
i'L)  In  1470  Gnil.  Fichet.  in  an  octastichon  inserted  in  the 
IVis  edition  of  1470  of  the  Letter,  of  Gaaparinus  of  Ber- 
gamo, exhorts)  Paris  to  take  up  the  almost  divine  srt  of 
writing  (printing)  which  Germany  is  acquainted  with.  In 
the  same  year  Erhard  Windsberg  writes  to  the  same  effect 


'  Gutenberg  (Johannes,  cui  cognomen  Bonomontano)  first 
|  of  all  invented  the  art  of  printing  (impressoriam  artem), 
by  means  of  which  books  are  made  with  letters  of  metal, 
not  with  a  rood  las  the  ancients  did),  nor  with  the  pen  (as 
is  done  at  present)."  (P)  On  14th  July,  1474,  Job.  Philippus 
do  Lignaraine  published  at  Home  Chronica  Stmmorum  Ponti- 
le nm  Imper ato rurnque,  in  which  we  find,  between  two  en- 
tries, relating  one  to  14th  July.  1459,  and  the  other  to  1st 
October,  1459,  an  undated  paragraph  in  which  it  is  said 
that  Jacobus  with  the  surname  of  Gutenberg  of  Straslmrg 
and  a  certain  other  one  named  Fostus,  "  imprimendarum 
litterarum  in  membrsnis  cum  metallicis  form  is  periti, 
trecentas  cartas  quisqne  eorum  per  diem  face  re  innote- 
scunt  apud  Moguntiam  Gernmnie  civitatem."  The  same  is 
said  of  Mentelin,  and  (under  1464)  of  Conrad  Sweynbeym, 
Arnold  Pannarts,  and  Udalricos  Gallus.  (Q)  On  23d  May, 
1476,  Peter  Schoefler  issued  the  third  edition  of  the  Intiiiu- 
tionet  of  Justinian,  with  tbe  same  imprint  as  in  the  edition 
of  1468  (see  testimony  I),  but  with  the  addition  that  Mainz 
is  the  "  imprassorin  artis  iuventrix  elimatrixque  prima." 
(B)  In  1478  an  edition  of  the  Fateieultu  Temporvm  was 
issued  at  Cologne,  in  which  it  is  stated  under  the  year  1457 
that  tbe  printers  of  books  were  multiplied  on  earth,  deriv- 
ing the  origin  of  their  art  from  Mainz.  The  earlier  editions 
merely  stated  that  the  printers  of  books  were  multiplied 
on  earth.  (8)  In  1483  Matthias  Palmerius  of  Pisa  pub- 
lished at  Venice  tbe  Chrtm.  Eueeb.,  in  which  under  the  year 
1457  it  is  stated  that  students  owe  a  great  debt  to  Germany, 
where  Johannes  Guttenberg  sum  Jungen,  knight  of  Mainz, 
invented  the  art  of  printing  in  1440.  (T)  In  the  same  year 
Jac.  Phil.  Forests  of  Bergamo  published  Supplement  um 
Chronicorum,  in  which  he  says  under  the  year  1458  that  tbe 
art  of  printing  books  was  first  discovered  in  Germany, 
according  to  some  by  Guthimborg  of  8traabnrg,  according 
to  others  by  Faust  (see  P),  according  to  others  by  Nicolas 
Jenson  (see  N).  (V)  On  6th  March,  1492,  Peter  Schoefler 
published  the  Niedereaekeieche  Ckronik  of  Conrad  Botbo, 

in  .  .  . 


Pliny  . 

Modena,  of  the  Germans  having  invented  printing.  Nicol- 
siis  Gupalatinus  speaks  (Venice,  1471),  of  a  German  being 
tbe  inventor  of  printing,  and  Nicolaus  Perottua  of  the  art 
which  had  lately  come  from  Germany.  (N)  On  21st  Mav, 
1471,  Nicolas  Jenson  published  an  edition  of  Quiutillan, 
edited  and  revised  by  Ognibene  de  Lonigo  (Omnibonus 
Leonicenus),  who  in  the  preface  speaks  of  its  printer  as 
"  librarue  artis  mirabilis  inventor,  nou  ut  scrlbanturcalamo 
lihri,  sed  veluti  gemma  imprimantur,  ac  prope  sigillo, 
primos  omnium  ingeniose  demonstravit."  (O)  About  1472 
the  first  tbree  printers  of  Paris  published  Gasparinus  Per- 
gsmensis's  Ortnograpkim  Liber,  to  which  is  prefixed  (in  tho 
copy  of  the  university  of  Basel)  a  letter,  dated  1st  January, 
from  Guillaume  Fichet,  prior  of  the  Sorbonne,  to  Robert 
Oaguit),  in  which  he  says  that  "  it  is  rumored  in  Germany 
that  not  far  from  the  city  of  Mains  a  certain  Johann 
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1  We  quote  from  tho  text  of  the  Instrument  as  published  by  J. 
V.  Koehler,  FJtrm-Krtluwj  Johann  (iuUrntxrtft,  L«lp8ic.  1741. 

*  The  earliest  Is  j>erhaps  tbe  Donalut  issued  by  Peter  Schoefler, 
KMibly  before  1456,  the  colophon  of  which  says  that  it  was 
5ni»bed:  "  Arte  nova  imprtmondi  sen  caracterisandl .  .  .  absque 


saying  in  the  colophon  that  it  was  "  geprent 
Mentz,  die  eyh  anefangk  is  der  prentery." 
(X)  At  tbe  end  of  1494  two  Heidelberg  profes- 
sors, Adam  Wernher  and  Joh.  Herbst,  composed 
some  Latin  verses  in  honor  of  Johannes  Gens- 
fleisch  (a  family  name  by  which  Gutenberg 
was  known,  and  which  was  turned  into  the  Latin 
Ansicarus),  whom  they  called  "primus  librorum  impressor" 
and  "  impreasoriss  artis  inventor  primus."  *  (Y)  In  1499 
Jacobus  Wimpheling  (born  at  Schlettstadt  1450,  died  1528) 
published  (at  Mainz,  by  P.  Friedberg)  an  Oratio  in  Memoriam 
Martilii  ab  fngken  (d.  1396),  in  which  he,  on  leaf  22a, 
praises  Joannes  Ansicarus  in  verse  on  account  of  biB  inven- 
tion at  Mains.  (Z)  These  verses  are  preceded  by  an  epitaph 
on  Johann  Gensfleisch,  "  artis  itnpressoriae  inventor "  and 
"repertor,"  written  in  Latin  by  Adam  Gelthus,  a  relative 
of  Gutenberg.  (AA)  In  the  same  year  Polydore  Vergil 
(De  Inventoribtu  Rernrn,  Venice,  1499,  lib.  ii.  cap.  7)  Kays 
that  a  certain  Peter  f Schoefler  ?1,  a  German,  invented  in 
1442  tho  art  of  printing  at  Mainz  in  Germany,  as  be  had 
heard  from  the  latter1*  countryman;  this  statement  was 
repeated  in  a  Venice  edition  of  1503.  In  later  editions 
"Peter  "was  altered  to  "  Joh.  Gutenberg."  (BB)  In  the 
same  year  Koelhofl",  printer  at  Cologne,  published  Oonica 
tan  der  hUliger  Stat  van  CoeUen,  in  which  on  fol.  312b  it  is 
said:  (1)  The  art  of  printing  was  found  first  of  all  in 
Germany  at  Mainz  about  the  year  1440 ;  (2)  from  that  time 
till  1450  the  art  and  what  belonged  to  it  were  investigated ; 
(3)  and  in  1450,  when  it  was  a  golden  year  (jubilee),  they 
began  to  print,  and  the  first  book  that  they  printed  was  the 
.Bible  in  Latin,  in  a  large  letter,  resembling  that  with 
which  at  present  missals  are  printed.  (4)  Although  the 
art  was  found  at  Mainz  in  the  maimer  in  which  it  is  gen- 
erally employed  now,  yet  the  first  prefiguration  was  found 
in  Holland  from  out  the  Donatute*  which  were  printed 
there  before  that  time,  and  from  and  out  of  them  was  taken 
the  beginning  of  the  aforesaid  art,  and  it  was  found  much 
more  masterly  and  exact  (tubtilii)  than  that  other  manner 
was,  and  has  become  mora  and  more  artiBtie.  (5)  Omni- 
bonus wrote  in  a  preface  to  Quiutillan,  and  in  some  other 
books  too,  that  a  Walloon  from  France,  named  Nicol. 
Jenson  (see  N),  discovered  this  art;  but  that  is  untrue,  for 
there  are  those  still  alive  who  testify  that  books  were 
printed  at  Venice  before  Nicol.  Jenson  came  there,  and 
began  to  cut  and  make  letters.  (6)  But  the  first  inventor 
of  printing  was  a  citizen  of  Mainz,  named  Junker  Johan 
Oudcnburch.  (7)  From  Mains  the  art  was  introduced 
first  of  all  into  Cologne,  then  into  Strasburg,  and  afterwards 
into  Venice.   (8)  The  origin  and  progress  of  the  art  i 


»  Those  versos  were  not  published  at  the  time,  but  In  the  19th 

\  century  by  F.  J.  Mone,  Q><cllrrii<ammJ.  der  bad.  iun'/<wor*fA.  ili  1K3. 

i  from  the  contemporary  Mri  of  Adam  Weruher,  preserved  in  the 
.  archives  Of  C- 
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told  to  the  writer  verbally  by  Ulrich  Zell,  of  Hanau,  still 
printer  at  Cologne  (anno  1499),  through  whom  the  said  art 
came  to  Cologne.  (CCi  In  1501  Jacob  Wimpheling  (see  Y), 
who  stated  in  his  Oratio  QuenUota  contra  Invaeoret  Sacerdotum, 
Flaminum,  etc.,  published  at  Delft  c.  1495,  that  chalcography 
had  been  invented  at  Maiuz,  published  a  work  (Germanui, 
Strasburg,  Job.  Priias,  1501)  in  which  be  nays  (on  p.  43)  that 
the  invention  was  made  at  Strasburg  by  Johann  Gutenberg 
ef  Strasburg,  and  that  it  was  perfected  at  Mains,  (DD)  In 
1503  Johann  Schoeffer  (the  son  of  Peter  Schoeffer  and  the 
grandson  of  Johann  Fust)  published  an  edition  of  Hermes 
Trismegistus,  in  which  be  represents  himself  as  one  of  the 
most  distinguished  pltiscus  of  Mains,  descended  from  the 
most  fortunate  race  who  invented  the  art  of  priutiug. 
(EE)  In  1504  Ivo  Wittig.  who  was  a  relative  of  Gutenberg, 
and  a  canon  and  the  keeper  of  the  seal  of  the  St.  Victor 
cathedral  near  Mainz  (of  which  Outenberg  bad  been  a  lay 

'  Zuiu  Outenberg ' 


rial  stoue  and  an  epitaph  to  Job.  Outenberg  of  Mains,  "  qui 
primus  omnium  litteras  sere  imprimendas  invenit."  (FF) 
In  1505,  in  the  German  translation  of  Livy  published  by 
Johann  Schooner  isce  KK),  the  dedication  to  the  emperor 
Maximilian,  which  was  probably  written  by  Ivo  Wittig 
'see  EE),  speaks  of  Johann  Gutenhergk  as  inventor  of 

f irm  ting  (1450)  and  Johann  Faust  and  Peter  Schoeffer  as 
mprovera  of  the  art.  This  work  was  reprinted  six  times 
(1514, 1523,  1533,  1551, 1553)  with  the  same  dedication;  but 
in  1509  the  Breviariim  Moguntinum  says  that  it  was  printed  at 
the  expense  and  trouble  of  Johann  Schoeffer,  whose  grand- 
father (i.e.,  Johann  Fust)  was  the  first  inventor  and  author 
of  the  art  of  printing  (see  DD).  (GO)  In  1505  Jacob  Wimph- 
eling, in  his  Epithoma  Oermanorum  (Strasburg,  1505),  asserts 
(on  leaf  xxxviii  b.  and  xxxix  a.)  that  in  1440  Johann  Outen- 
berg of  Strasburg  invented  there  the  art  of  printing.  And  in 
1507,  in  his  Oatal.  Epiaeoporum  Argent.  (Strasburg,  1507),  ho 
says  that  the  art  was  invented,  though  in  au  imperfect  man- 
ner, by  a  certain  Strasburger,  who  afterwards  went  to  Mainz 
and  joined  others  working  and  trying  the  same  art,  where  it 
was,  under  the  guidance  of  Johann  Oensflcisch,  perfected 
in  the  house "boni  montis"  (Gutenberg)-  This  he  repeated 
in  1515.  ( IIH)  About  1506  Johannes  Trithemius  wrote  his  [  of  the  inventor,  nor 
Ckroniton  of  Spanheim,  published  at  Frankfort  in  1001,  in 
which  he  says  (p.  366)  that  the  art  of  printing  books  was 
discovered  afresh  at  Mainz  by  Johau  Gutenberg,  who,  after 
having  spent  all  his  property  in  accomplishing  the  new  in- 
vention, perfected  it  by  the  advice  and  assistance  of  Johann 
Fust.  The  first  propagator  of  the  new  art  wm.  after  the 
inventor,  Peter  Schoeffer.  (II)  In  1515  Johanu  Schoeffer 
published  Job.  Trithemius's  Compendium  live  Breviarium 
Historic  Franeorutn,  and  said  in  the  colophon  that  the  book 
wan  published  at  Mai u z,  the  first  Inventrcss  of  the  art  of 
printing,  by  Johanu  Schoeffer,  grandson  of  the  late  Johann 
Fust,  the  first  author  of  the  said  art,  who  finally  from  bis 
own  genius  commenced  to  excogitate  and  to  inveatinate 
the  art  in  1450,  and  in  1452  perfected  it  and  commenced 


iin,  his  servant  and  adopted 
Schoeffer  kept  this  art  secret,  bind 


Johau  n  Fust  aud  Peter 

ing  all  their  servants  and  domestics  by  oath  never  to  reveal 
it;  but  in  1462  it  was  spread  by  the  same  domestics  into 
divers  countries.  (KK)  On  9th  December,  1518,  the  em- 
peror Maximilian  accorded  to  Johann  Schoeffer  the  privi- 
lege of  printing  Livy  (1518-1519),  and  says  in  it  that  "he 
has  learned  and  been  advised  on  the  faith  of  worthy  testi- 
monies that  the  ingenious  invention  of  chalcography  wag 
effected  by  the  printer's  grandfather."  (LL)  In  1519  Joh. 
Thurmayer  Aventinus  (1474-1534)  wrote  that  "in  1450 
Joannes*  Fatistus.  a  German,  a  citizen  of  Mains,  invented 
a  new  kind  of  writing,  called  chalcography,  and  completed 
it  In  two  years;  it  was  kept  secret  by  him  and  Peter 
Schoeffer,  his  son-in-law,  but  divulged  in  Germany  ten 
years  afterwards  by  Faust's  servant,  Johannes  Outten- 
bergur,  a  Strasburger."  (MM)  In  a  pedigree  of  Lnnrens 
Jauszoon  Coster  of  Haarlem  and  his  descendant*,  drawn  up 
not  later  than  1520,  it  in  asserted  that  in  1446  "  he  brought 
the  first  print  into  the  world."  This  document,  of  which 
the  date  144<>  seems  to  have  been  altered  into  1440,  is  pre- 
served iu  the  Haarlem  town  library.  (NN)  In  1520  Johan 
Schott,  a  printer  at  Strasburg,  and  grandson  of  Johan  Men- 
telin,  the  first  printer  of  that  town,  published  an  edition 
of  Ptolemy,  at  the  end  of  which  be  printed  the  arms  of  his 
grandfather  with  the  following  legend :  "  Insigne  Schot- 
torum  Families  ab  Friderico  Rom.  Imp.  III.  Joan.  Mentelio 
primo  Typographic  inventori  ac  suis  ooncessum :  Anno 
Oirmti  1468."  Apart  from  the  assertion  that  Mentelin  was 
the  inventor  of  printing,  we  may  remark  that  the  emperor 
Frederick  III.  raised  Mentelin  to  the  rank  of  a  nobleman 


possession  of  Aldus  Mauutius,  jun.)  that  "Job.  Faust  of 
Mains  first  discovered  the  art  of  printing  with  metal  types, 
which  afterwards  he  made  of  lead ;  his  son  Peter  Sdxwfftr 
added  afterwards  much  to  polish  the  said  art.  This  DvmIid 
and  Oonfe*»ionalia  were  printed  first  of  all  in  1450.  Fsosl 
derived  the  suggestion  from  a  Donatut  printed  before  in 
Holland  from  an  engraved  block."  This  paragraph  is  found 
on  p.  411  of  the  Biblioth.  A  post.  Vaiicana  of  Angelo  Roccha 
(Homo,  1591).   Some  consider  its  latter  part  to  hare  been 
derived  from  the  Cologne  Chronicle  ( BB),  and  it  seems  prohs- 
ble  that  it  was  a  mixture  of  some  of  the  above  testimonies. 
(PP)  In  1536  Johan  Schott  (see  NN)  published  Huttriet 
llaruU-BtuMan  (Strasburg,  1536).  in  which  (on  leaf  b>  sod 
b»)  he  says  that  "  Hans  Mentlin  of  Strasburg  invented  the 
art,  which,  through  infidelity,  was  brought  to  Mains.-  On 
the  strength  of  this  and  other  statements  (CC,  GO.  XX, 
the  bicentenary  of  the  Strasburg  invention  was  celebrated 
there  in  1640.   «JQ)  In  1541  Job.  Arnold  (Bergel  or,  Ber- 
gellanos,  who  had  settled  as  press-reader  at  Main*  tiro 
years  previously,  published  his  Encomium  Q^conrnf-iee 
Mainz,  Fr.  Behem,  1541,  4to),  in  which  the  lawsuit  between 
Fust  and  Gutenberg :{A)  is  alluded  to  for  the  first  tin*. 
Bergel  had  read  Tritheim's  books  (HH),  in  which  the  in- 
vention is  ascribed  to  Johann  Gutenberg  with  two  coadju- 
tors, Johann  Faust  and  Peter  Schoeffer.  which  he  ( Bergel j 
had  heard  confirmed  in  conversations  with  Mains  citiseu; 
he  had  also  seen  some  old  tools  prepared  for  the  work  by 
the  originators  which  were  still  in  existence.  Gutenberg 
invented  it  in  1450.  (RB)  About  1561  Jan  Van  Zuren  torn 
at  Haarlem  in  1517)  and  Dirk  Volkerts  Coornhert  (barest' 
Amsterdam  in  1522)  established  a  printing  office  at  Haarlem. 
Of  the  former  it  is  alleged  that  he  bad  compiled  a  work  on 
the  invention  of  printing,  which  is  presumed  to  have  been 
lost  during  the  siege  of  Haarlem  in  1573.  It  was  not  publicly 
s I >oken  of  till  1628,  when  Peter  Scriverius  published  his  La*- 
reerant  roor  lynnrene  Cotter.   Scriverius  bad  only  found  the 
title,  preface,  and  introduction,  in  which  Van  Zuren  con- 
tended that  the  first  foundations  of  the  art  were  laid  U 
Haarlem,  and  that  it  afterwards  accompanied  a  foreisne:  to 
Mains.   In  this  introduction  he  does  not  mention  the  name 
a  date,  but  points  in  indefinite  terns 
to  the  bouse  of  the  inventor  as  still  existing.    (SSi  In  the 
same  year  (1561)  Van  Zuren  and  Coornhert  published  &c 
edition  of  the  Qfieia  OUervnu,  in  which  the  latter,  in  s 
dedication  to  the  magistracy  of  Haarlem,  refers  to  the 
rumor  that  the  art  of  printing  hooka  was  invented  fir*t  of 
all  at  Haarlem,  and  was  brought  to  Mains  by  an  unfaithful 
servant  and  much  improved  there.    He  adds  that  very  old 
and  dignified  persons  had  often  told  him,  not  only  the 
family  of  the  inventor,  but  also  his  name  and  surname,  and 
had  explained  the  first  crude  way  of  printing,  and  pointed 
out  to  him  the  house  of  the  first  printer.    (TT)  In  156* 
Luigi  Guiociardini,  a  Florentine  nobleman  who  had  visited 
the  Netherlands  and  had  resided  many  years  at  . 
finished  a  description  of  the  Netherlands  (pub 
1567),  in  which,  alluding  to  Haarlem,  he  speaks  of 

the  evidence  of  some  authors,  and  other 
the  inventor  died  before  the  perfection  of  his  art;  hisi 
vant  went  to  Mains,  where  he  perfected  the  art,  and  hence 
the  report  that  it  was  invented  there.  (Wl  About  1388 
(it  is  calculated)  Hadrianus  Junius  wrote  his  BotatU,  pub- 
lished at  Leyden  in  1588,  with  two  prefaces,  dated,  the  one 
from  Leyden,  6th  January,  1575,  the  other  from  Delft  ti 
annum  aaluth  1575.  On  p.  253  he  says  that  the  opinion  tkst 
the  forms  of  the  letters  whereby  books  are  printed  were 
first  discovered  at  Mains  is  very  inveterate,  but  old  and 
eminent  inhabitants  of  Haarlem  bad  assured  him  that  they 
had  heard  from  their  ancestors  that  there  lived  at  Hsariea, 
more  than  128  years  before,  in  a  decent  house  thin  existing, 
near  the  market-place,  opposite  the  royal  palace,  Lonrtw 
(son  of)  Jan,  surnamed  Coster,  who,  while  walking  in  tbr 
wood  near  Haarlem,  began  to  shape  beeeben  bark  first  into 
figures  of  letters,  by  which,  reversely  impressed  one  by  one 
on  paper,  he  composed  one  or  two  lines  to  serve  as  an  exss>- 
ple  for  the  children  of  his  son-in-law.  When  this  snc- 
cended,  he  began  to  contemplate  greater  things,  and  first  of 
all  invented,  assisted  by  his  son-in-law  Thomas  leonofi 
Peter,  a  more  gluey  and  substantial  kind  of  ink  (a*  tb<* 
ordinary  ink  was  found  to  blot),  with  which  be  printed 
whole  tablets  with  pictures,  with  the  letters  added.  Jonla* 
had  seen  books  of  this  kind  printed  by  Coster  (the  begin- 
nings of  his  labors)  on  the  rectos  of  the  leaves  only,  not  on 
both  sides;  the  book  was  written  (in  Dutch)  by  an  ssnoy- 
mous  author,  and  entitled  Speculum  Nestrie  SaJutit,  in  which 
care  was  taken  that  the  blank  versos  could  be  pasted  to- 
gether, so  that  the  blank  paites  should  not  present  any 
sightliness.    Afterwards  (Coster)  changed  the  beeches 


in  1466  and  granted  him  new  arms.    (OO)  About  1533  the 

Neapolitan  Mariangelo  Accorso,  who  had  resided  at  the  |  characters  into  leaden,  and  the  latter  again  into  tin  ones, 
court  of  Charles  V.,  wrote  on  an  edition  of  Domain*  (in  the  I  Very  ancient  wine-pots  cast  of  the  remains  of  these  types 
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were  still  to  be  seen  in  the  house  of  Lourena,  which  was 
afterwards  inhabited  by  his  great-grandson  Gerard  (son  of) 
Thomas,  who  had  died  an  old  man  a  few  years  before. 
When  the  new  merchandise  attracted  purchasers  every- 
where, workmen  were  added  to  (Lourena's)  household, 
among  whom  was  a  certain  John  (whether,  as  was  sus- 
pected, Faust,  or  another  of  the  same  name,  Junius  did  not 
inqnire),  who  was  bound  to  the  work  of  printing  by  oath. 
Bat,  when  he  thought  he  knew  the  art  of  joining  the  letters 
and  of  casting  the  types,  etc.,  he  stole  away,  when  every- 
body had  gone  to  church,  the  whole  apparatus  of  the  types 
aud  the  tools  prepared  by  his  master,  and  hastened  to  Am- 
sterdam, thence  to  Cologne,  until  he  arrived  at  Mainz, 
where  he  could  remain  in  safety,  and,  having  opened  a 
work-office,  issued  within  the  space  of  one  year,  about 
1412.  the  Doctrinal*  of  Alexander  Oallus  and  the  Tract*  of 
rVtros  His  pan  us,  printed  with  the  same  types  which  Lou- 
reus  had  used  at  Haarlem.  Junius  recollects  that  Nicolaus 
(tale,  bis  tutor,  a  man  of  Arm  memory  and  venerable  old 
age,  hail  told  him  that  as  a  boy  he  had  often  heard  a  cer- 
tain bookbinder  Cornelia  (a  man  of  more  than  eighty  years 
•  >f  age,  who  bad  been  an  under- workman  in  the  same  office) 
narrating  the  story  of  the  invention  (as  ho  had  heard  it 
from  his  master),  the  polishing  and  Increase  of  the  crude 
art,  etc.,  and  cursing  those  nights  which  he  had  passed, 
daring  some  months,  with  the  culprit  in  one  bed.  The 
bargomaster  Quirinus  Talesius  admitted  to  Junius  that 
he  had  formerly  heard  nearly  the  same  from  the  mouth 
•if  the  same  bookbinder.  (XX)  In  1628  Scriverius  in  his 
Laurecran*  (see  RR)  placed  the  date  of  the  Haarlem  inven- 
tion as  far  kirk  a*  1428,  and  mentioned  as  its  inventor 
Lourens  Janszoon,  sheriff  of  Haarlem.  He  asserts  that  the 
art  of  printing  appeared,  "  not  in  the  manner  as  it  is  used 
now,  with  letters  cast  of  lead  and  tin,  but  a  book  was  cut 
leaf  for  leaf  on  wooden  blocks,"  and  the  Haarlem  inventor 
was  robbed  in  1440  by  Johan  Gutenberg.  Scriverius  based 
the  date  1428  upon  a  Hebrew  Chronicle  compiled  by  Joseph 
ben  Meir  (born  1496,  d.  c.  1575),  and  published  in  1554  at 
.Sabiouetta  by  Cornelius  Adelkind,  where,  under  the  year 
of  the  Jewish  era  5188  (=1428),  the  author  mentions  a 
book  (without  giving  the  title)  printed  at  Venice  and  seen 
by  him.  Scriverius,  being  convinced  that  this  could  only 
refer  to  a  book  printed  at  Haarlem,  applied  the  entry  to  a 
xylographic  BMia  Paupcrnm,  of  which  he  gave  a  descrip- 
tion, together  with  several  other  block-books  and  early 
printed  books.  ( YY)  In  1639  Boxhorn  pushed  the  date  of 
the  Haarlem  invention  back  to  1420,  referring,  as  his  au- 
thority, to  the  same  Chronicle  of  Rabbi  Joseph.  8ince  that 
time  the  date  of  the  Haarlem  invention  has  been  variously 
placed  between  1420  and  1430. 

Later  testimonies  are  mere  repetitious  of  earlier 
statements. 1  Wc  need  not  say  much  about 
Aimants.  tne  story  °f  Antonio  Cambruzzi,  who  as- 
serted that  Pamfilo  Castaldi  invented  print- 
ing at  Felt  re,  in  Italy,  in  1456,  and  that  Fausto 
Comesburgo,  who  lived  in  his  house  in  order  to  learn 
the  Italian  language,  learned  the  art  IV.  mi  him  and 
brought  it  to  Mainz ;  this  story,  however,  has  found 
fo  much  credence  that  in  1868  a  statue  was  erected  at 
Felire  in  honor  of  Castaldi.  Nor  need  we  speak  of 
Kuttenberg  in  Bohemia,  where  John  Gutenberg  is 
asserted  to  have  been  born  and  to  have  found  the  art 
of  printing.  We  may  also  pass  over  Johann  FuBt, 
later  on  called  Faust  (testimonies  P,  T,  DD,  FF,  II, 
KK,  LL,  00),  as  we  know  from  the  Mainz  lawsuit 
of  1455  (A)  that  he  had  simply  assisted  Gutenberg 
with  loans  of  monev.  We  may  also  pass  over  Jolann 
Mentelin  of  Strasburg  (testimonies  NN,  PP).  only 
remarking  here  that  he  had  already  printed  a  Bible  in 
1460,  and  that  he  is  mentioned  in  Strasburg  registers 
as  a  chrysographer  or  gold-writer  from  1447  to  1450; 
put  of  his  whereabouts  between  1450  and  1460  there 
■  Bo  record.  That  he  had  gone,  or  had  been  called, 
after  1450  by  Gutenberg  to  Mainz  has  been  asserted 
but  not  proved,  and  there  is  no  reason  why  he  should 
not  be  one  of  the  two  Johannes  alluded  to  as  the  pro- 
thocaramnattci  of  Mainz  in  the  Justinian  of  1468  (tes- 
timony I).  That  Nicolas  Jenson  came  to  be  regarded 
m  certain  circles  and  for  a  time  as  the  inventor  of 
printing  is  owing  to  testimony  N  being  misunderstood. 
There  remain,  therefore,  to  be  considered  the  testi- 
monies which  bear  on  the  rival  claims  of  Haarlem  and 

*  Over  a  hundred  of  them  have  been  collected  by  Ger.  Meer- 
man,  Oriaine,  Typogr.,  ».  p.  58  * 


Main*.  The  controversy  between  Germany  and  Hol- 
land was  publicly  started  as  early  as  1499  by  the 
Cologne  Chronicle  (testimony  BB),  that  between  the 
two  towns  mentioned  not  publicly  before  1561  (testi- 
mony RR) ;  while  no  rival  inventor  to  Gutenberg  was 
mentioned  publicly  and  in  print  earlier  than  1588 
(testimony  V  V). 

Let  us  first  consider  the  claims  of  Germany  and  Mainz 
as  centred  in  the  person  of  Henne  (=  Hans  or 
Johann)  Gensfleisch,  called  Gutenberg  or  Claims  of 
Gudenbcrg,  the  latter  name  derived  from  his  Gutenberg, 
mother,  whose  maiden  name  was  Elsa  Wyrich, 
who  lived  in  the  "  Hof  zum  Gutenberg  "  at  Mainz.  He  is 
supposed  to  have  been  born  at  that  town  about  1400.  He 
is  first  mentioned  in  a  Mainz  document,  dated  16th  Janu- 
ary, 1430.  In  a  document  of  28th  March,  1430,  he  is  spoken 
of  as  being  "not  in  Mainz."  Documents  from  14th  March, 
1434,  to  18th  September,  1444,  prove  him  to  have  been  at 
Strasburg  during  that  time,  and  documents  dated  respec- 
tively 17th  October,  1448,  6th  November,  1455,  21st  June, 
1457,  10th  April,  1461,  show  that  he  was  in  or  near  Mainz 
on  those  days.  By  a  decree  of  17th  January,  1465,  the 
archbishop  of  that  town  rewarded  him  for  "  his  services," 
and  in  the  bond  of  Dr.  Homery,  dated  26th  February, 
1468,  he  is  spoken  of  as  dead.  There  are,  moreover,  six 
forged  documents  (including  some  relics  of  an  ancient  press 
bearing  the  date  1441)  respectively  dated  24th  March,  1424, 
1437,  3d  July,  1453,  20th  July,  1459,  19th  June,  1463,  and 
an  entry  in  an  anniversarium  which  has  been  applied  to 
Gutenberg,  but  does  not  concern  him  (see  Hesscls,  Guten- 
berg). 

In  former  years,  when  printing  was  believed  to  have 
been  invented  in  1440,  the  records  of  the  Strasburg  lawsuit 
of  1439,  between  Gutenberg  and  some  Strasburg  artisans 
about  certain  industrial  undertakings  (as  the  art  of  polish- 
ing stones,  the  manufacture  of  looking-glasses),  were  con- 
sidered to  prove  the  invention  of  printing  at  Strasburg, 
not,  however,  by  Mcntelin,  as  had  been  thought  by  some 
(testimonies  NN,  PP),  but  by  Gutenberg.  The  records 
came  to  light  about  1740,  just  when  Schoepflin,  the  prin- 
cipal discoverer,  had  been  commissioned  to  search  for  docu- 
ments of  this  kind.  Doubts  may  be  suggested  as  to  their 
genuineness,  but  they  have  all  perished,  partly  during  the 
revolution  of  1793  and  partly  during  the  siege  of  Strasburg 
in  1870.  However,  nobody  would  now  assert  that  printing 
was  invented  in  1439  or  at  Strasburg;  and  those  who  still 
believe  that  Gutenberg  was  the  inventor  of  printing  refer 
to  them  only  as  showing  that  he  was  a  mechanic  as  early 
as  1439,  and  that  he  understood  the  art  of  pressing.* 

The  first  document  that  connects  Gutenberg  with  the  art 
of  printing  ia  the  notarial  instrument  of  6th  November, 
1455  (testimony  A).  But  it  says  nothing  of  an  invention 
or  a  new  mode  of  printiug.  And  yet  the  occasion  was  such 
as  to  make  it  almost  imperative  on  Gutenberg  to  mention 
It,  for  he  had  spent  1600  guilders  of  Fust's  money,  appa- 
rently without  printing  anything,1  and  was  on  the  point 
of  being  robbed  by  the  latter  and  having  taken  away  from 
him  all  that  he  had  made  and  done  to  give  effect  to  his  idea 
or  invention.  In  the  next  testimony  (B),  i.e.,  the  earliest 
Mainz  books  with  printed  dates  (1457  to  1467).  there  is 
evidence  that  the  new  art  of  printing  is  not  only  not  kept 
secret  but  fully  appreciated  at  Mainz,  aud  its  importance 

i  fully  realized  and  advertised  ;  but,  though  they  speak  of  a 
"  nova  ars  imprimendi "  and  an  "  adinventio  impnmendi," 
there  is  not  a  syllable  as  to  a  Mainz  invention  or  inventor. 
In  testimonies  C  and  D  (the  Catholicon  of  1460)  there  is 
again  not  one  word  about  an  invention  or  an  inventor,  or 
about  Mainz.   Yet  Gutenberg  is  supposed  to  have  printed 

;  the  Catholicon ;  and  it  is  incredible  that  he,  who  had  been 
wronged  and  robbed  by  bis  two  rivals  (Fust  and  Schoeffer), 
should  agree  with  them  in  explaining  and  proclaiming  the 
new  art,  but  never  with  one  word  assert  his  claim  to  the 
honor  and  profit  of  the  invention,  if  he  bad  made  any,  and 
should  even  omit  his  name,  whereas  he  saw  his  two  rivals 
never  neglect  to  print  their  names  in  full  on  every  book 
which  they  published.  Those  who  believe  that  Gutenberg 
was  the  inventor  of  printing  suggest  that  he  kept  silent,  as 
otherwise  his  creditors  would  have  seized  his  copies  and  his 

J muting  office.  But  this  explanation  cannot  be  accepted  ; 
or  the  verbose  colophon  at  the  end  of  a  gigantic  folio  book 


i  See  Hesse  la,  Gutenberg,  pp.  23. 185.  etc. 

»  In  line  42  Gntenberg  distinctly  declares  that  "  he  hoped  that 
he  was  under  no  obligation  to  Ftwt  to  devote  the  first  800  Kullder» 
to  the  work  of  the  books :"  and.  as  Fust,  by  advancing  the  second 
800  guilders  In  1462.  had  become  Gutenberg's  partner.  It  «eem§ 
clear  that  the  former  claimed  In  1454,  when  Uie  trial  Is  calcu- 
lated to  have  commenced,  hla  money  and  interest  because  Guten- 
berg had  as  yet  not  printed  anything. 
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like  the  Caiholicon.  published  at a time  when  there  were 
perhaps  not  more  than  three  printing  offices  in  the  world, 

to  its  printer  and  hia  rcai- 
,not  to  couceal  him.   Testimony  FU466)  is  no  longer 
[  as  having  any  reference  to  Gutenberg  or  the  in- 
of  printing.    H  (1468)  was  formerly  thought  to 
i:  "I,  the  book,  am  cast  «.«.,  Its  types  are  cast)  in  the 
i  city,  and  the  house  whence  the  type  came  ( 


the  type  was  invented)  produced  rue."  But  of  late  yearn  it 
has  been  shown  that  the  author  of  the  book,  Johann  Fons, 
whs  Peter  Schocffer'a  press-corrector.  And.  as  he  no  doubt 
resided  in  Schoeffer's  house,  the  two  lines  evidently  mean : 
"  I  am  a  little  book  cast  in  Mainz,  and  I  was  born  l  =  writ- 
ten l  in  the  same  house  whence  the  type  comes1  (=  where  I 
am  printed  I."  Testimony  I  (also  of  1468)  speaks  of  two 
Johannes  (Gutenberg  and  Fasti  as  the  "  prothocaragmatici 
librorum  quos  genuit  nrbs  Moguntina."  Bat  this  certainly 
means,  not  that  the  first  printers  of  books  were  born  at 
Mains,  but  that  the  two  Johannes  were  the  chief  printers 
of  books  (born)  produced  at  Mains. 

When  we  now  place  together  the  clear  documentary  testi- 
monies (A  to  1 1  of  the  first  fourteen  years  of  printing  ( 1454 
to  1468:  at  Mainz,  we  sec  that  they  all  come  from  Mains 
itself.  Everybody  connected  with  the  art  speaks  of  it  in 
the  most  public  and  unreserved  manner;  its  importance  is 
as  folly  realized  and  advertised  during  that  period  as  it  is 
in  the  present  day ;  the  German  nation  is  even  congratu- 
lated on  possessing  it;  there  is  never  any  secrecy  about  it; 
once  (about  1456)  it  Is  even  called  a  new  art.  But,  in  the 
midst  of  all  this  publicity,  the  art  which  Mains  and  Ger- 
many possess  is  never  said  to  have  been  invented  at  Mainz. 
The  supposed  Mainz  inventor  (Gutenberg)  even  speaks 
himself  on  two  occasions  (in  the  lawsuit  of  1455  and  in  the 
Oatkolieon  of  1460),  but  never  says  that  he  had  made  an  in- 
vention. The  archbishop,  too,  speaks  publicly  of  Guten- 
berg in  1465  (testimony  E),  and  rewards  him  for  services, 
bat  does  not  speak  of  him  as  the  inventor  of  printing, 
nor  even  as  a  printer.  Nor  does  Dr.  Homery,  in  his  letter 
to  the  archbishop  (testimony  G),  in  which  he  refers  to 
Gatenberg's  printing  apparatus,  call  him  the  inventor  of 
printing. 

In  1468  we  enter  on  a  new  phase  in  the  history  of  the  in- 
ren  if  we  reject  testimony  1  as  being  merely  local, 
(1468)  speaks  of  the  art  of  printing  as  having 
in  Germany.  This  testimony,  however,  does  not 
from  Germany,  nor  from  Mainz,  but  from  Italy,  and 
is  supposed  to  owe  its  inspiration  to  the  two  German  print- 
ers who  had  established  a  printing  office  atSubiaco  in  1465, 
and  in  1467  at  Borne,  and  who  most  likely  learned  their  craft 
at  Mainz.  But,  as  the  two  printers  are  mentioned  in  the 
testimony,  aud  as  it  does  not  speak  of  Gutenberg,  nor  of 
Mainz,  it  is  far  more  likely  that  It  was  merely  derived  from 
the  colophons  of  Fust  and  Schoeffer,  or  from  something  that 
Cardinal  Cusa  had  heard  during  his  embassies  in  Germany. 
To  the  Mainz  colophons  we  must  also  ascribe  (a)  the  two 
testimonies  of  1470 1 L)  and  (6)  the  three  of  1471  (Mi. all  five 
of  which  come  from  France  and  Italy.  At  last,  in  1472,  we 
find  in  testimony  O  the  invention  of  printing  ascribed  to 
Gutenberg  of  Mainz,  but  it  is  mentioned  as  a  rumor,  and 
comes  from  France.  Guil.  Fichet  of  Paris,  who  gives  it,  is 
supposed  to  have  heard  the  rumor  from  the  three  German 
printers  who  commenced  printing  at  Paris  in  1470.  But, 
as  two  of  them  had  resided,  immediately  before  they  cstno 
to  Paris,  in  the  university  of  Basel,  and  are  supposed  to 
have  learned  their  art  there,  the  rumor  is  ascribed  to 
"  Bertolff  von  Hanauwe,"  who  appears  in  the  lawsuit  of 
1455  as  Gutenberg's  servant,  and  who  was  printing  at  Basel 
in  1468.  Perhaps  it  came  rather  from  information  which 
Fichet  obtained  from  the  8t.  Victor  cathedral,  near  Mainz, 
as  he  speaks  of  the  art  having  been  invented  not  far  from 
that  town.  Testimony  P  (1474)  again  comes  from  Italy, 
from  Rome,  and  was  perhaps  derived  from  one  of  the  Ger- 
man printers  settled  there  at  that  time.  It  merely  speaks 
of  Gutenberg,  Fust,  and  Menteliu  as  printers,  but  says  not 
a  word  which  even  touches  upon  the  invention  of  the  art. 
In  testimony  Q  (1476)  we  have  definite  mention  of  Mainz 
as  the  in  ventres*  of  the  art ;  it  is  given  as  an  addition  to  the 
Mainz  colophon  of  1468  (see  I).  In  1478  Mainz  is  again 
mentioned  in  a  Cologne  testimony  (R»,  which  gives  evidence 
of  research,  as  it  is  an  amplification  of  an  earlier  one  in 
which  Mainz  was  not  mentioned.  Germany,  Gutenberg, 
and  Mainz  are  again  mentioned  in  the  Venetian  testimony 
E  (1483),  which  gives  for  the  first  time  1440  as  the  date  of 
the  invention.  In  the  same  year  we  have  two  earlier  tes- 
timonies |  Pand  N)  worked  into  one  (T).  to  the  effect  that 
printing  was  invented  either  by  Gutenberg  or  by  Fust  or 
by  Jenson.  Testimony  V  ( 1492).  which  states  that  printing 
at  Mainz,  is  practically  equivalent  to  Q.  In 

i  Venlt  Is  the  i 


1494  and  1490  we  have  three  German  testimonies  'X,  Y  T) 
as  to  Gutenberg  being  the  inventor  of  printing  ;  these,  bow- 
ever,  come,  not  from  Mainz,  bat  from  Heidelberg.  7.  it 
given  by  a  relative  of  Gutenberg,  Adam  Gelthos;  sad.  u 
the  latter  resided  at  Heidelberg,  it  is  clear  that  he  wu  thr 
real  t  r 


ir,  are  due  to  Ulrich  Zell,  a  printer  U 
probably  settled  there  about  1463.  sod 
rned  his  art  at  Mainz,  as  he  called  him- 


Two  years  later,  wheu  Wimpheling,  the  author  of 
testimony  V,  bad  left  Heidelberg,  he  ascribed  (CCl  the  in- 
vention of  printing  to  Strasbnrg,  though  stating  that  Gut- 
enberg was  the  inventor.  Testimony  AA  is  recorded  shore 
to  show  the  great  confusion  that  reigned  in  people's  mind* 
about  the  invention.  We  must  add  to  these  testimonies 
those  of  1504  (EE)  end  1505  <FF»,  which  are  owing  to  ho 
Wittig,  a  relative  of  Gutenberg,  and  a  canon  and  the 
keeper  of  the  seals  of  the  St.  Victor  cathedral,  near  Maini, 
of  which  Gutenberg  had  been  a  lay  member  according  to 
its  liber  fraternitatu.  Thus  in  the  period  from  1468  to  1506 
we  have  (1)  several  vague  statements  made  in  Italy  and 
France  as  to  the  art  of  printing  being  known  or  practiced 
or  invented  in  Germany,  statements  which  arose  from  too 
books  and  colophons  published  at  Mainz;  (2)  one  item  of 
rumor  in  1472  that  Gutenberg  invented  it  near  that  town; 
(3)  two  Mainx  statements,  of  1476  and  141X2,  and  one  Cologne 
statement,  of  1478,  that  it  was  invented  at  Mains;  14 
three  German  statements,  of  1493,  1494,  and  1499.  thtt 
Gutenberg  had  invented  it;  and  (5)  two  Mains  state- 
ments, of  l.VM  and  1506,  to  the  same  effects  It  is  to 
be  particularly  noticed  that  the  statements  (2,  4,  5)  which 
speak  distinctly  of  Gutenberg  being  the  inventor  can  h* 
clearly  traced  to  Gatenberg  himself  and  two  of  his  rela- 
tives. 

Seeing  then  how  slender  the  basis  is  for  the  tradition  that 
printing  was  invented  by  Gatenberg  at  Mainz,  Contrv 
and  that  even  this  slender  basis  was  not  laid  diction  of 
till  fourteen  years  after  the  art  had  been  fully  «jutec'.«nr» 
established  and  proclaimed  in  that  city,  we  claim, 
cannot  be  surprised  to  find  the  tradition  promptly  conUv 
dicted.  This  contradiction  was  made  in  1499  (testimony 
KB  in  a  Chronicle  published  at  Cologne.  To  facilitate  the 
understanding  of  this  testimony  it  is  divided  above  into 
eight  sections.  The  first  (token  from  Hartmann  SchexJel* 
Chronicle,  1493>.  second,  sixth,  seventh,  i 
doubt  due  to  the  compiler  of  the 
connected  with  the  third,  fourth,  and 
ing  to  the  compiler, 
Cologne,  who  had 
had  most  likely  leari 
self  "clericus  Moguntinus."  As  Zell's  testimony  leaves  to 
Gutenberg  nothing  but  the  honor  of  having  perfected  the 
art,  various  attempts  have  been  made  to  explain  away  this 
account.  As  long  as  no  typographically  printed  /tawaw 
bad  been  found  that  could  oe  fitted  into  Zell's  account,  it 
was  argued  that  he  meant  Donahue*  printed  from  woodta 
blocks;  and  this  argument  is  brought  forward  even  at  the 
present  time.  But  a  practical  printer  like  Zell  must  have 
been  able  to  express  himself  to  that  effect  if  he  had  really 
meant  to  say  so;  and,  as  block-printing  was  not  less  prac- 
ticed in  Germany  than  In  Holland,  we  could  hardly  assume 
that  things  printed  in  Holland  would  have  inspired  the 
German  inventor  rather  than  the  same  things  printed  in 
Germany.  That  testimony  OO  speaks  of  a  Ikmatia  printed 
from  wooden  blocks  may  be  ascribed  to  the  notion  arising  at 
that  time  (e.  15331  that  block-printing  had  given  rise  to  typog- 
raphy. It  has  also  been  asserted  that  Holland  in  the  (Vmi- 
de  means  Flauders ;  hut  the  Chronicle  is  usually  very  correct 
in  geographical  matters.  It  has  also  been  suggested  thalZrll 
most  likely  learned  hia  art  in  Fust  and  Schoeffer'a  office  sod 
invented  the  passage  to  injure  the  reputation  of  Gutenberg, 
who  had  been  their  enemy.  Finally  it  has  been  said  th«: 
Zell  did  not  suggest  or  write  the  passage  at  all ;  but  it  is  hard 
to  see  how  this  can  be  maintained  in  face  of  the  compiler'* 
own  statement  to  that  effect.  Therefore,  all  these  sugges- 
tions failing  to  weaken  Zell's  testimony,  we  must  see  how 
far  it  can  be  brought  into  harmony  with  other  circum- 
stancea  and  the  testimonies  MM,  RR,  SS,  TT,  W,  XX  VV 
which  claim  the  honor  of  the  invention  for  Haarlem  in 
Holland.  Testimonies  RR  and  SS  do  not  men- 
tion the  name  of  the  inventor.  But  the  former 
is  a  mere  introduction  destined  for  a  complete 
hook  that  was  lost  during  the  siege  of  Haarlem 
in  1573  before  it  was  printed  ;  we  are,  therefore,  not  entitled 
to  say  that  Van  Zureu  did  not  know  the  name.  SS  msy 
have  omitted  the  name,'  because  the  publication  of  Van 
Zuren's  work  was  in  contemplation  at  the  time  that  it  wis 
written.  That  Guicciardini  (testimony  TT)  in  1566  did  not 
mention  the  name  of  the  reputed  Haarlem  inventor  cannot 
be  considered  as  an  indication  that  it  was  not  known  or 
had  not  yet  been  "invented"  when  he  wrote,  as  bis  **- 
cities  of  the  northern  Netherlands  are  all  r - 
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encc  In  Junius's  account  iVVj,  however,  we  find  every 
jrtrticular  that  could  be  desired.  He  begins  by  referring  to 
the  difficulty  of  vindicating  the  honor  of  the  invention  for 
Haarlem  on  account  of  the  deep-rooted  and  general  opinion 
that  it  took  place  at  Mainz.  He  then  mentions  that 
Lourens  (son  of  Jau)  surnamed  Coster  resided  at  Haarlem 
"more  than  128  years  ago"  and  gives  us  to  understand  that 
in  the  year  indicated  by  that  phrase  he  invented  the  art  of 
printing.  As  Junius's  book  was  not  published  till  after  his 
death,  in  1588,  and  the  two  prefaces  in  it  are  dated  1575  (he 
died  16th  June,  1575),  the  uumber  128  is  supposed  to  go 
back  from  the  date  when  he  actually  wrote  his  account, 
which  he  is  calculated  to  have  done  about  1568.  Thus  we 
get  the  year  1440  as  the  supposed  date  of  the  Haarlem  in- 
vention, though,  if  we  based  our  calculation  upon  the  date 
of  the  preface,  the  year  1446  or  1447  would  have  to  be  as- 
sumed. But,  as  Junius  adds  that  Coster's  types  were  stolen 
by  one  of  his  servants,  who  fled  with  them  to  Mainz,  and 
establishing  there  a  printing  office  printed  within  a  year's 
time,  in  1442,  two  books,  he  must,  if  this  latter  date  is  cor- 
rect, have  meant  1440.  By  testimonies  XX  and  Y  Y  we  see 
that  in  the  17th  century  the  date  of  the  Haarlem  invention 
wax  first  put  back  as  far  as  1428,  then  to  1423;  and  since 
then  it  has  usually  been  regarded  as  1423,  especially  after 
it  was  discovered  that  the  Haarlem  wood  where  Coster  Is 
and  to  have  cut  his  wooden  letters  was  destroyed  during  a 
siege  in  1426. 

The  researches  as  regards  the  reputed  Haarlem  inventor 
have  hitherto  not  been  made  in  a  manner  adequate  for 
Kientific  purposes.  It  would  appear  that  by  the  pushing 
back  of  the  date  of  tho  invention,  in  spite  of  Junius,  to 
1420-1428,  two  inhabitants  of  Haarlem  have  been  mixed  up 
by  the  Dutch  authors  on  the  subject.  (1)  Lourens  Jans- 
toon,  who  never  bore  the  surname  Coster,  and  whoso  exist- 
ence seems  to  be  authenticated  by  documents  from  1404  to 
1439,  was  sheriff,  and  a  wine  merchant  and  innkeeper,  and 
is  supposed  to  have  died  in  1439.  About  1870,  however,  re- 
searches brought  to  light  that  there  had  been  (2)  a  Lourens 
Janszoon  Coster  at  Haarlem,  duly  authenticated  by  genuine 
official  documents  as  a  chandler  and  innkeeper,  from  1436 
to  1483,  who  went  away  from  Haarlem  in  the  latter  year. 
The  name  of  this  mau  and  some  genealogical  particulars 
known  of  him  fit  into  the  story  of  Junius,  though  there  are 
certain  particulars  iu  Junius's  account  which  cannot  yet  be 
properly  explained. 

Junius  bases  his  account  of  the  Haarlem  invention  on 
three  books,  a  Dutch  edition  of  the  Speculum  Human*  Salta- 
tioau,  the  Doctrinal*,  and  the  Tracts  of  Petrus  II  is  pan  us 
i  Pope  John  XXL).  The  first  work,  he  said,  was  printed  by 
Coster  himself  as  a  first  specimen  of  his  art,  and  it  would 
seem  from  his  words  that  he  considered  the  work  to  be 
printed  with  wooden  types.  The  two  Dutch  editions  of  the 
Speculum,  however,  were  printed,  like  the  two  Latin  edi- 
tions of  the  same  work,  with  movable  metal  type,  though 
in  one  of  the  Latin  editions  there  are  twenty  leaves  the 
text  of  which  is  printed 


The  Doctrinal*  and  the  Tract*  of 
Junius  says,  at  Mains  by  Coster's 
which  he  had 


;  printed, 
with  the  types 
Of  the  Hispanus  Tracts 
no  edition  has  yet  come  to  light  that  would 


Early  Dutch  answer  to  Junius's  description.  But  of  the 
HP*  Doetrinale  we  have  four  editions,  all  printed  in 

the  same  type  (i.)  as  the  four  editions  of  the 
With  these  same  types  are  printed  no  less  than 
editions  of  the  short  Latin  grammar  of  iElius  Donatus; 
and  editions  of  this  school-book  printed  in  Holland  were, 
according  to  Zell  in  the  Cologne  Chronicle,  the  models  for  the 
printing  at  Mainz,  which  commenced  about  1450.  As  there 
are  no  other  editions  of  Donatus  printed  in  Holland  that 
could  be  placed  before  the  year  1450,  the  claims  of  Haarlem 
snd  Holland  are  based  on  them ;  and  we  will,  therefore, 
briefly  describe  the  types  and  books  which  must  be  con- 
nected with  the  Specula,  Doctrinalia,  and  Donatute*  just 
mentioned.  In  one  of  the  editions  of  the  Speculum  in  Dutch 
occur  two  leaves  printed  in  a  different  type  (ii.)  from  the 
rest  of  the  work.  This  type  is  in  its  turn  so  very  much  like 
another  type  with  which  a  work  of  Laur.  Valla  <  Facetim 
Morale*)  is  printed  that  we  link  it  (iii.)  on  to  the  two  just 
mentioned.  Then  again  type  iii.  is,  iu  some  of  its  capitals, 
identical  with  a  type  (iv. )  used  for  a  work  of  Ludovicus  de 
Roma,  SingtUaria  Juri*,  at  the  end  of  which,  on  the  last  leaf, 
wmmences  another  work,  printed  in  a  different  type  (v.). 
Type  vi.  is  identical  with  type  v.,  except  in  its  capital  P, 
which  is  larger.  We  have  also  works  printed  in  two  differ- 
ent types  (vii.,  viii.)  which  both  show  such  a  great  family 
likeness  to  each  other  and  to  types  i.  to  vi.  that  it  would  not 
be  advisable  to  separate  them  without  evidence  that  they  do 
not  belong  to  the  same  office.  With  these  eight  types,  which 
we  cannot  at  present  separate,  forty-seven  different  books 
were  printed,  so  far  as  we  know  at  present.  In  type  i. :  four 


editions  (two  in  Latin,1  two  in  Dutch)  of  the  Speculum  Hu- 
man* Saltatiouit,  a  work  which  consists  of  woodcuts  with 
explanatory  text  underneath ;  a  Dutch  version  of  The  Seven 
Penitential  PtaJm* ;  one  Ikntatu*  of  27  lines ;  two  editions  of 
Donatn*  of  28  Hues;  a  Liturgical  Book  in  16mo;  three  edi- 
tions of  Donatus  of  30  lines ;  one  Donatut,  In  French,  of  29 
and  30  lines  on  a  page  ;  four  editions  of  Doctrinal*  of  32 
lines;  one  Catonit  Ditticha  of  21  lines.  In  type  ii. :  two 
leaves  only  (49  and  60)  of  one  of  the  Dntch  editions  of  the 
Speculum.  In  type  HI. — Laurentius  Valla,  Facetim  Morale*, 
etc.  In  type  iv. :  four  editions  of  Donatus  of  24  lines  ;  Lud. 
(Pontanus)  de  Roma,  Singularia  Juri*;  Lud.  (Pontanus)  de 
Roma  Treatise  on  Canonical  Law  (?j.  In  type  v. :  Pius 
II.,  Tractatu*  et  Epitaphia  (printed  at  the  end  of  the  Singu- 
laria Juri*);  Ouil.  de  Saliceto,  De  Salute  Corpori*;  one 
Donatut  of  26  lines;  five  editions  of  Donatn*  of  27  lines; 
one  Doctriuale  of  26  lines ;  one  Doetrinale  of  28  lines ;  one 
Doctrinal*  of  29  lines;  one  Doetrinale  of  32  lines;  Catoni* 
Disticha  ;  Ouil.  de  Saliceto,  DeSalute  Corpori*,  together  with 
Turrecremata,  De  Salute  Aninm ;  Pius  II.,  Tractatu*  de 
Amore,  etc. ;  Pindar  of  Thebes,  Iliadot  Homeric**  Epitome, 
cum  Prmfatione  Pii  II. ;  another  edition  of  the  same  work. 
In  type  vi. :  one  Donatut  of  26  lines ;  one  Donatut  of  27 
lines.  In  type  vii. :  one  Donatut  of  27  lines.  In  type  viii.  : 
an  Abecedarium  of  two  leaves  and  a  Donatus  of  31  lines.' 

Type  v.  must  have  been  in  existence  before  13th  Septem- 
ber, 1474,  as  there  is  evidence  that  a  copy  of  the  Saliceto, 
printed  in  that  type,  was  bought  for  the  monastery  of  St. 
James  at  Lille  by  its  abbot  Conrad  du  Moulin,  who  filled 
that  office  from  the  end  of  1471  to  13th  September,  1474.  As 
a  work  in  this  type  (the  Tract*  and  Epitaph*  of  Pius  II.)  is 
printed  at  the  end  of  the  Singularia  Juris  in  type  iv.,  we  may 
assume  that  tin-  type  existed  a  considerable  time  before 
type  v.  As  the  books  printed  in  types  iv.  and  v.  show  greater 
progress  in  style  and  workmanship  than  the  books  printed 
in  types  i.  to  ill.,  we  must  assign  the  latter  to  an  earlier 
period  than  the  former.  There  is  Indeed  positive  evidence 
that  type  i.  must  have  existed  a  considerable  time  before 
the  end  of  1473,  as  fragments  of  a  Donatut  printed  in  that 
type  were  used  by  a  bookbinder  at  Haarlem  to  strengthen 
the  binding  of  an  account-book  of  the  cathedral  church  in 
that  town  for  the  year  1474.  From  these  facts  alone  we 
may  safely  assume  that  noneof  the  forty-seven  books  can  bo 
dated  after  1474,  or,  if  any,  only  a  few  in  types  v.  and  vii. 
On  the  other  hand,  four  of  the  works  in  type  v.  cannot  be 
dated  before  1458,  as  they  bear  the  name  of  Pius  II.,  who 
was  not  elected  pope  till  that  year.  When  we  consider  that 
there  are  twenty  different  editions  of  the  Donatut  printed 
in  these  types,  and  place  an  interval  of  about  eighteen 
months  between  the  successive  editions,  we  get  a  period  of 
some  thirty  years  from  about  1445  to  1474  for  the  issue  of  the 
twenty  editions.  That  we  reach  the  year  1445  by  such  a 

there  f 


calculation  is  purely  accidental ;  but  1 
in  1446  and  1451  printed  »  Doctrinalia  were  bought  at  Bruges 
and  Valenciennes  by  Jean  Le  Robert,  the  abbot  of  Cam  bray, 
according  to  two  entries  in  his  diary,  preserved  in  the  ar- 
chives at  Lille.  And,  as  we  know  positively  that  there  was 
no  printing  done  at  Mainz  before  1454,  nor  anywhere  else 
so  early,  we  can  only  apply  these  entries  to  the  Doctrinalia 
printed  in  Holland  in  the  same  types  as  the  four  editions 


of  the  Speculum  (on  which  Juuius  based  the  tradition  of 
the  Haarlem  Invention  ),  and  six  editions  of  the  Donatus, 
which  we  may  fit  into  Zell's  account  That  the  editions  of 
the  Speculum,  of  the  Donatut,  and  of  the  Doetrinale  in  type  L 
may  be  dated  as  early  as  1445-1454  is  clear  when  wo  com- 
pare them  with  the  earliest  products  of  Mainz  printing,  for 
which  the  Donatutet,  according  to  the  Cologne  Chronicle, 
served  as  models.  For  instance,  no  difference  in  workman- 
ship can  be  detected  between  the  Donatutet  printed  in  Hol- 
land and  the  three  editions  of  Donatut  in  the  36-lino  Biblo 
type  and  the  four  editions  of  the  same  in  the  42-line  Bible 
type,  all  .seven  presumably  printed  at  Mainz  and  before  1456. 
Nor  is  the  workmanship  of  the  Specula  (in  type  i.)  or  of 
the  Facetim  Morale*  (in  type  iii.)  different  from  or  later  than 

\  that  of  the  Mainz  Catholicon  of  1460. 

It  has  been  pointed  out  above  that  the  first  products  of 
the  art  of  printing  were  not  meant  to  be  anything  but 

,  faithful  imitations  of  manuscript  books,  and  that  no  mate- 
rial deviations  from  the  general  plan  become  observable  till 

|  about  1473-1477.   Nowhere  Is  the  plan  of  the  MS.  period 

'  more  strictly  adhered  to  than  in  the  forty -seven  books  of 

1  1  Twenty  leaves  of  one  of  the  Lstlu  editions  are  apparently 
printed  from  wooden  blocks,  the  text  as  well  as  the  engravings. 

*  For  a  detailed  list  of  these  books,  and  further  particulars  re- 
garding them,  sec  J.  H.  HesscU,  Haarlem,  the  Birthplace  of  Printing, 

:  London,  1887,  p.  25  so. 

»  The  abbot  speaks  of  Doctrinalia  "  jrette  "  or  "  lettei  en  molle." 
and  the  phrase  is.  as  Bernard  (Origine,  I.  97  a?.)  shows  by  eight 
examples  from  1474 — the  year  when  printing  is  first  officially 
spoken  of  In  Prance— to  1MB.  and  down  to  the  present  day,  ap- 

|  piled  to  typographically  printed  books  only. 
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which  we  are  speaking.  They  are  all  without  signatures, 
without  initial  director*,  without  hyphens,  without  catch- 
words, that  in  to  aay,  without  any  of  those  characteristic* 
which  we  see  gradually,  one  after  the  other,  come  into  al- 
most general  use  from  1473  (if  not  earlier)  to  1480.  The 
four  editions  of  the  Speculum  are  all  entirely  printed  ano- 
pisthographically,  the  wood  cub*  at  the  top  of  the  pages  as 
well  aa  the  explanatory  text  (in  type  i.)  underneath,  which 
would  hardly  be  the  case  if  the  books  had  been  printed 
after  1471,  when  the  printing  of  woodcuts,  together  with 
text  in  movable  types,  had  already  been  known  for  eleven 
years.  Their  types  have  nothing  in  common  with  any  of 
those  used  in  the  Netherlands  after  1473,  but  remind  us  in 
every  respect  of  the  earlier  period  of  the  Dutch  block-books 
and  MSS  They  are  all,  so  far  as  we  know,  without  any 
phun  (except  such  a  word  as  explicit},  which  would,  for 
lection  of  forty-seven  books,  bo  incompatible  with  a 
»d  after  1471,  but  not  with  the  earlier  period  of  the 


r,  out  of  the  forty 
books  no  leas  than  thirty-five  are  printed  on  vellum,  which 
is  incompatible  with  a  period  after  1471,  when  printing  on 
paper  had  become  universal,  but  not  with  the  earlier  period 
of  the  MSS. 

There  is,  therefore,  no  reason  whatever  to  discredit  Zell'a 
statement  in  the  Ooloffns  Chronicle  of  1499,  that 
in,™  ri'em  the  ihnatute*  printed  in  Holland  were  the 
liy  Coster.  uiodels,  the  "  beginning"  of  the  artof  printing, 
at  Mainz,  that  of  Hadrianua  Junius  in  his 
Hataria,  that  printing  was  invented  at  Haarlem  by  Lourens 
Janssoon  Coster.  The  two  statements  were  made  in-  ! 
dependency  of  each  other.  That  of  Zell  must  bo  regarded 
as  a  direct  contradiction  of  the  vague  rumors  and  state- 
ments about  an  invention  of  printing  at  Mainz  in  Germany 
by  Gutenberg,  which  gradually  crept  into  print  in  and 
after  14(J8  in  Italy  and  Prance,  and  which  found  their  way 
into  Germany  about  1476,  after  Mainz  and  Germany  had 
given  the  greatest  publicity  to  the  existence  of  the  art  in 
their  midst  for  more  than  tweuty-two  years,  but  had  been 
silent  about  an  invention  and  an  inventor.  And,  though 
Zetl  accords  to  Mains  the  honor  of  having  improved  the 
artaud  having  made  it  more  artistic,  he  denies  it  the  honor 
of  having  invented  or  begun  it,  and  this  latter  honor  was 
never  claimed  by  that  town  before  1476.  Juuius's  account 
is  the  embodiment  of  a  local  tradition  at  Haarlem,  the  first 
written  traces  of  which  we  have  in  a  pedigree  (testimony 
MM)  of  the  family  of  the  reputed  Haarlem  inventor,  which 
must  have  existed  at  least  as  early  aa  1520.  His  account 
has  beeu  indirectly  confirmed  by  the  finding  of  several 
fragments  at  Haarlem,  all  belonging  to  the  groups  of  books 
mentioned  above,  but  still  mora  by  the  discovery  of  several 
fragments  of  the  Dona t met  printed  in  the  Speculum  type, 
all  used  as  binder's  waste  by  Cornelia,  the  bookbinder,  the 
very  man  whom  Junius  alleges  to  have  been  the  servant 
of  Coster.  Aa  the  case  stands  at  present,  therefore,  we  have 
no  choice  but  to  say  that  the  invention  of  printing  with 
movable  metal  types  took  place  at  Haarlem  about  the  year 
1445  by  * 


Types  and  their  Fabrication. 

We  must  now  take  notice  of  two  theories  or  tradi- 
tions which  have  heen  current  for  a  long  time  as  to 
some  intervening  stage  between  the  art  ot  block-print- 
ing and  the  art  of  printing  with  movable  cast  types.1 
One  theory  or  tradition  would  have  it  that  the  inven- 
tor of  printing,  after  the  idea  of  single,  individual, 
movable  types  had  arisen  in  his  mind,  practiced  his 
new  invention  for  some  considerable  time  with  wooden 
types,  and  that  he  came  only  gradually  to  the  idea  of 
movable  types  cast  of  metal. 

Junius  gives  us  to  understand  that  in  his  opinion  the 
Dutch  Speculum  was  priuted  with  such  wooden 
types.   Of  Johann  Gutenberg  it  was  asserted 
that  he  printed  his  first  Bible  with  wooden 
types.   The  Mainz  psalter,  printed  in  1457  by  Joh.  Fust  and  ! 
Peter  SchoefTer,  was  alleged  .to  have  been  printed  with 
wooden  types,  in  which  ease  the  4th  edition,  published  in 
1502,  and  even  the  5th  edition  of  1516,  would  be  printed 
with  wooden  types,  the  same  being  used  for  them  as  for  the  j 
editions  of  1457  and  1459.    Theod.  Bibliander  was  the  first  I 
to  speak  (in  1548)  of  such  types  and  to  describe  them :  first 
they  cut  their  letters,  he  says,  on  wood-blocks  the  size  of  an 


entire  page;  but,  because  the  labor  and  east  of  that  wiy 
was  so  great,  they  devised  movable  wooden  types,  perfor- 
ated and  joined  one  to  the  other  by  a  thread.1  Bibliand* 
does  not  say  that  he  had  ever  seen  such  types  himself,  bat 
Dan.  Speckle  or  Specklin  (died  1589),  who  ascribed  th«  in. 
vention  to  Mentelin,  asserts  that  he  saw  sonic  of  the? 
wooden  types  at  Strasburg.'  Angelo  Roocha  asserted  ia 
1591  that  he  had  seen  at  Venice  types  perforated  and  joined 
one  to  the  other  by  a  thread,  but  he  does  not  say  whether  they 
were  of  wood  or  of  metal.4  In  1710  Paulus  Pater  asserted  that 
he  had  seen  wooden  types  made  of  the  trunk  of  abox-tiee, 
and  perforated  in  the  centre  to  enable  them  to  be  joined  to- 
gether by  a  thread,  originating  from  the  office  of  Fust  at 
Mains.1  Bod  man,  as  late  as  1781,  saw  the  same  type*  in  a 
worm-eaten  condition  at  Mainz;  and  Fischer  stated  in  lerfi 
that  these  relics  were  used  as  a  sort  of  token  of  honor  to  he 
bestowed  on  worthy  apprentices  on  the  occasion  of  thw 
finishing  their  term. 

the  fa^rthatThe*  lelters^espedaUy'in  the  .^IcW^Sry 
in  a  manner  which  would  not  be  th* 
in  a  mould,  there 
to  CM 

themselves  or  to  have  cut  for  them  some  i 
as  were  alleged  to  have  been  used  by  the 
Some  of  them  came  to  the  conclusion  that  such  a  proa* 
would  be  quite  practicable ;  others  found  by  experiment  that 
it  would,  in  the  case  of  small  types  be  wholly  impossible. 
Up  to  the  present  time  no  book  or  document  has  come  to 
light  which  can  be  asserted  to  have  been  printed  withwh 
single,  movable,  wooden  types.  But  nearly  all  the  experi- 
ments to  which  we  have  alluded  were  made  with  the  ides 
that  the  inventor  of  printing,  or  the  earliest  printer*, 
started,  or  had  to  start,  with  as  large  a  supply  of  type 
as  a  modern  printer.  This  idea  is  erroneous,  as  it  is  Lire'.? 
any  longer  denied  that,  for  a  good  many  yean  after  the 
first  appearance  of  the  art,  printers  printed  their  boob 
i  large  or  small)  not  by  quires  (quaternions  or  quin  tern  ion* 
but  page  by  page.*  Therefore,  all  consideration*  of  tL? 
experimenters  as  to  the  impracticability  of  such  woodta 
types,  on  account  of  the  trouble  and  length  of  time  reqoiM 
for  the  cutting  of  thousands  of  types,  fall  to  the  ground  ia 
face  of  the  fact  that  the  earliest  printers  required  only  a 
very  small  quantity  of  type,  in  spite  of  the  peculiar  formi 
(combined  letters,  letters  with  contractions,  etc.)  whkl 
were  then  in  vogue. 

The  other  theory  would  have  it  that  between  block- 
printing  and  printing  with  movable  cast  a—w^ 
types  there  was  an  intermediate  stage  of  '  typ* 
printing  with  "  scnlpto-fusi "  types,  that  is, 
types  of  which  the  shanks  bad  been  cast  in  a  quadrilat- 
eral mould,  and  the  "faces,"  i>.,  the  character*  or 
letters,  engraved  by  hand  afterwards.  This  theory 
was  suggested  by  some  who  could  not  believe  in  wooden 
types  and  yet  wished  to  account  for  the  marked  irregu- 
larities in  the  types  of  the  earliest  printed  boob. 

Gcrardus  Meerman,  the  chief  champion  of  this  theory 
based  it,  not  only  on  the  words  of  ( 'cites  {Amort;  iii.  J>, 
who  in  1502  described  Mainz  as  the  city  "  qnie  prima  scalp- 
sit  solidos  sere  characters -."  but  on  the  frequent  recurrent 
of  the  word  tculptus  in  the  colophons  of  the  early  f 
(for  Jensoa  and  Husner  of  Strasburg,  see  p.  724 
Sense nschni  id  in  1475  said  that  the  Oxter  Justtut* 
"cut"  ihuadptmi),  and  that  he  bad  "cut"  (soaWQ  the 


the  account  of  the  invention  of  printing  by  Trithemior  » 
meaning  that,  after  the  rejection  of  the  first  wooden  typ<* 
the  inventors  discovered  a  method  of  casting  the  bodje* 
only  of  all  the  letters  of  the  Latin  alphabet  from  whit  they 
called  matrices,  on  which  they  cut  the  face  of  each  tetter 
and  from  the  same  kind  of  matrices  a  method  was  in  tint 
discovered  of  casting  the  complete  letters  of  sufficient  baro- 
ness for  the  pressure  they  had  to  bear,  which  letters  they 
were  before— that  is,  when  the  bodies  only  were  cast- 
obliged  to  cut."   In  this  way  P 


■  We  do  not  allude  to  Tritbelm's  assertion  that  the  CnViotimn 
of  14*0  was  printed  from  wooden  blocks;  for  this  story,  which 
he  declares  he  bad  heard  from  Peter  SchoefTer,  if  it  were  true, 
would  belong  to  the  history  of  block -printing.  Nor  need  we  speak 
>    lanus's  verses  (1&41),  in  which  he  distinctly  alludes  to  ] 


*  Cbmmenlntin  rie  Ratione  ( 
rum,  Zurich.  1548,  p.  80. 

•  Chnm.  Artxut.,  M8.,  ed.  Jo.  Schilteros,  p.  442. 

*  lie'  Bibltotteea  Vattcana,  Rome.  1591,  p.  412. 
■  De  Ocrmani*  Mtrarulo,  U'ipsle.  1710,  p.  10. 

•  See,  for  instance.  W.  Blades.  l.\ft  of  Chiton,  I.  39 

'  Annate*  Hinnuoientc*,  ii.  421  i  "  Post  hate  Inventis  snceaW- 
runt  subtlllora,  InTeneruntque  modura  fundendi  forma*  omafie 
Uatjajj  alphabeU  literarum.  quaa  ipst  m 

ad 
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i  was  minted  in  sculpto-fusi  type*,  although  in  the 
one  page  of  which  he  gives  a  fac-si  mile  there  axe  nearly  1700 
separate  types  of  which  250  alone  are  e's.  8ehoepflin  claimed 
the  aame  invention  for  Strasburg,  and  believed  that  all  the 
earliest  books  printed  there  were  produced  by  thia  meana. 
Both  Meennan  and  Schoepflin  agreed  that  engraved  metal 

2 pea  <  litem  in  mrt  tculptm)  were  in  use  for  many  yean  after 
e  invention  of  the  punch  and  matrix,  mentioning  among 
others  so  printed  the  Mains  psalter,  the  Catkolicon  of  1460, 
the  Eggestein  Mote  of  1468,  and  even  the  Prmeeptorium  of 
Nider,  printed  at  Strasburg  In  1476.  But  the  great  difficulty 
connected  with  the  process  of  first  casting  the  shsnks  and 
afterwards  engraving  the  faces  of  the  types  has  become 
apparent  to  those  who  have  made  experiments;  and  it 
seems  more  probable  that  the  terms  iculpere,  txeetdpere,  »»- 
tcuipcre  are  only  a  figurative  allusion  to  the  first  process  | 
towards  producing  the  types,  namely,  the  cutting  of  the 
punch,  which  is  artistically  more  important  to  the  fabrica- 
tion of  types  than  the  mechanical  casting, — all  the  more  as 
Schoeffer  in  1468  makes  his  Grammatica  Vrtu$  Rhythmica 
amy,  "  lam  cast  at  Mains,"  an  expression  which  could  hardly 
be  anything  but  a  figurative  allusion  to  the  casting  of  the 
types. 

Granting  that  all  the  earlier  works  of  typography 
T  preserved  to  us  axe  impressions  of  cast-metal 

in  nSq\  types,  there  are  still  differences  of  opinion, 
especially  among  practical  printers,  as  to 
the  probable  methods  employed  to  cast  them.  It  is 
considered  unlikely  that  the  inventor  of  printing  passed 
all  at  once  to  the  perfect  typography  of  the  punch,  the 
matrix,  and  the  mould.  Bernard1  considered  that  the 
types  of  the  Speculum  were  cast  in  sand,  as  that  art 
was  certainly  known  to  the  silversmiths  and  trinket- 
makers  of  the  15th  century ;  and  he  accounts  for  the  | 
varieties  observable  in  the  shapes  of  various  letters  on 
the  ground  that  several  models  would  probably  be  made 
of  each  letter,  and  that  the  types,  when  cut  by  this 
imperfect  mode,  would  require  some  touching  up  or 
finishing  by  hand.  He  exhibits  a  specimen  of  a  word 
'  for  him  by  this  process  which  not  only  proves  the 


possibility  of  casting  types  in  this  manner  but  also 
showB  the  same  kind  of  irregularities  as  those  observ- 
able in  the  types  of  the  Speculum, 

Bnt  here  again  It  is  argued  that  in  types  cast  by  this  or 
any  other  primitive  method  there  would  be  an  absence  of 
uniformity  in  what  founder*  term  "  height  to  paper."  Some 
types  would  stand  higher  than  others,  and  the  low  ones, 
unless  raised,  would  miss  the  ink  and  not  appear  in  the 
impression.  The  comparative  rarity  of  faults  of  this  kind 
in  the  Speculum  leads  one  to  suppose  that,  if  a  process  of 
sand-casting  had  been  adopted,  the  difficulty  of  uneven 
heights  had  been  surmounted  either  by  locking  up  the 
form  face  downwards,  or  by  perforating  the  types  either 
at  the  time  of  casting  or  afterwards,  and  holding  them  in 
their  places  by  means  of  a  thread  or  wire.  To  this  cause 
Ottley  attributed  the  numerous  misprints  in  the  Speculum, 
to  correct  which  would  have  Involved  the  unthreading  of 
every  line  in  which  an  error  occurred.  And,  as  a  still  more 
striking  proof  that  the  lines  were  put  into  the  form  one  by 
one,  in  a  piece,  he  shows  a  curious  printer's  blunder  at  the 
end  of  one  page,  where  the  wl 
is  put  in  upside  down,  thus 


ortpst  sUprnae  «u»e  sice  surtmoe. 

V.!jdl i  i\  SBJ)UJ0 


after  easting  without  breaking  the  clay,  and,  even  if  that 
could  be  done,  the  shrinking  of  the  metal  in  cooling 
would  be  apt  to  warp  the  mould  beyond  the  possibility 
of  further  use.  Ottley  therefore  suggests  that  the  constant 
renewal  of  the  moulds  could  be  effected  by  using  old  types 
cast  out  of  them,  after  being  touched  up  by  the  graver, 
as  models, — a  process  which  be  thinks  will  account 
for  the  varieties  observable  in  the  different  letters,  but 
which  would  really  cause  such  a  gradual  deterioration  aad 
attenuation  in  the  type,  as  the  work  of  casting  progressed, 
that  in  the  end  it  would  leave  the  face  of  the  letter  unrecog- 
nisable as  that  with  which  it  began.  It  would  therefore  be 
more  reasonable  to  suppose  thst  one  set  of  models  would  be 
used  for  the  preparation  of  all  the  moulds  necessary  for  the 
casting  of  a  sufficient  number  of  types  to  compose  a  page, 
and  for  the  periodical  renewal  of  the  moulds  all  through 
the  work,  and  that  the  variations  in  the  types  would  be  due, 
not  to  the  gradual  paring  of  the  faces  of  the  models,  but  to 
the  different  skill  and  exactness  with  which  the  successive 
moulds  would  be  taken.  It  is  evident  that  the  sand  and 
clay  methods  of  casting  types  above  described  must  be  slow. 
The  time  occupied  after  the  first  engraving  of  the  models 
In  forming, drying,  and  clearing  the  moulds,  in  casting,  ex- 
tracting, touching  up,  and  possibly  perforating  the  types 
required  for  one  page,  would  exceed  the  time  required  by 
a  practiced  xylographer  for  the  cutting  of  a  page  of  text 
upon  a  block.  But  hethathas  gone  through  the  trouble  of 
casting  separate  movable  types  has  a  clear  gain  over  the 
wood-block  printer  in  having  a  font  of  movable  types, 
which,  even  if  the  metal  in  which  they  were  cast  were  only 
soft  lead  or  pewter,  might  be  used  again  and  again  in  the 
production  of  any  other  page  of  text,  while  the  wood-block 
can  only  produce  the  one  page  which  it  contains.  More- 
over, only  one  hand  could  labor  on  the  xylograph  ic  block ; 
bnt  many  hands  could  be  employed  in  the  moulding  and 
casting  of  types,  however  rude  they  might  be.  Bernard 
states  that  the  artist  who  produced  for  him  the  few  sand- 
cast  types  shown  in  his  work  assured  him  that  a  workman 
could  easily  produce  a  thousand  such  letters  a  day.  He 
also  state*  that,  though  each  letter  required  squaring 
no  need  to  f 


hardly  have  occurred 
i  set  in  the  form  type  by  type. 

suggested  mode  is  that  of  casting  in  clay 
-._  .         moulds,  by  a  method  very  similar  to  that 
JJ'JSL       used  >n  the  sand  process,  and  resulting  in 
moulds.      similar  peculiarities  and  variations  in  the 
types. 

Ottley,  who  was  the  shlef  exponent  of  this  theory,  sug- 
gested that  the  types  were  made  by  pouring  melted  lead  or 
other  soft  metal  into  moulds  of  earth  or  plaster,  after  the 
ordinary  manner  used  from  time  immemorial  in  casting 
tries  of  bronze  and  other  articles  of  metal.    But  the 


mould  thus  formed  could  hardly  avail  for  a  second 
lag,  as  it  would  be  scarcely  possible  to  extract  the  type 

1  Origins  it  T 

Vol  xxm.-ia* 


There  remains  yet  another  suggestion  as  to  the 
method  in  which  the  types  of  the  rude 
school  may  have  been  produced.  This 
may  be  described  as  a  system  of  what  the  founders  of 
sixty  years  ago  called  polytype,  which  is  a  cast  or  fac- 
simile copy  of  an  engraved  block,  matter  in  type,  etc. 

Lambinet,1  who  is  responsible  for  the  suggestion,  based 
upon  a  new  translation  of  Trithemius's  narrative,  explain* 
that  this  process  really  means  an  early  adoption  of  stereo- 
type. He  thinks  that  the  first  printers  may  have  discovered 
a  way  of  moulding  a  page  of  some  work — an  Abecedarium — 
in  cooling  metal,  so  as  to  get  a  matrix-plate  impression  of 
the  whole  page.  Upon  this  matrix  they  would  pour  a 
liquid  metal,  and  by  the  aid  of  a  roller  or  cylinder  press 
the  fused  matter  evenly,  so  as  to  make  it  penetrate  Into  all 
the  hollows  and  corners  of  the  letters.  This  tablet  of  tin 
or  lead,  being  easily  lifted  and  detached  from  the  matrix, 
would  then  appear  as  a  surface  of  metal  in  which  the  letters 
of  the  alphabet  stood  out  reversed  and  in  relief.  These 
letters  could  easily  be  detached  and  rendered  mobile  by  a 
knife  or  other  sharp  instrument,  and  the  operation  could 
be  repeated  a  hundred  times  a  day.  The  metal  faces  so 
produced  would  be  fixed  on  wooden  shanks,  type  high,  and 
the  font  would  then  be  complete.  Lambinet's  hypothesis 
was  endorsed  by  Pirmin-Didot,  the  renowned  type-founder 
and  printer  of  Lambinet's  day.  But  it  is  impossible  to 
suppose  that  the  Mains  psalter  of  1457.  which  these  writers 
point  to  as  a  specimen  of  this  mode  of  execution,  is  the. 
impression,  not  of  type  at  all,  bnt  of  acollection  of  "caste  " 
mounted  on  wood. 

Whatever  value  there  may  be  in  the  above  theories 
with  regard  to  the  movable  types  of  the  shape  of 
first  printer,  certain  it  is  that  the  shape  earliest 
and  manufacture  of  the  types  used  as  early  type- 
as  c  1470  do  not  seem  to  have  differed  materially  from 
those  of  the  present  types. 

This  is  evident  (1)  from  the  shape  of  the  old  types  which 
were  discovered  in  1678  in  the  bed  of  the  river  Sadne,  near 
Lyons,  opposite  the  site  of  one  of  the  16th-century  printing 
houses  of  that  city,  and  which  there  is  reason  to  believe 
belonged  once  to  one  of  those  presses,  and  were  used  by  the 
early  printers  of  Lyons;  (2)  from  a  page  in  Joh.  Nidera 
Lepra  iforalu,  printed  by  Conrad  Homburcb  at  Cologne  in. 

i  Origin*  dt  tjmprimtrit,  Paris.  1810,  2  vols  8vo,  L  VI. 
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1476,  which  shows  the  accidental  imprecision  of  a  type, 
pulled  up  from  its  place  in  the  coarse  of  printing  by  the 
ink-ball,  and  laid  at  length  upon  the  face  of  the  form,  thus 
leaving  its  exact  profile  indented  upon  the  page;  (3)  from 
an  entirely  similar  page  (fol.  4k)  in  Liber  de  Laudibtu  ac 
Fettie  Ulorioue  Virginia,  Cologne,  c  1468.  From  the  small 
circle  appearing  in  the  two  last-mentioned  types,  it  is  pre- 
sumed that  the  letters  were  pierced  laterally  by  a  circular 


Italian  CC 


oy  I 

of  type  were,  like  the  Gothic,  much  used  by 
the  earliest  printers,  as,  for  instance,  the  printer 
of  the  1460  Cathoiicon,  i.e.,  by  Mentelin  of 
Strasbnrg,  e.  1460,  and  by  Ulrich  Zell  at  "'""*"' 
Cologne,  e.  1466,  etc.  In  England  it  appeared  in  the 
first  three  books  printed  (1478,  1479)  at  Oxford  (No.  8, 
taken  from  the  British  Museum  copy  of  Jerome's  £i- 
hole,  which  did  not  penetrate  the  whole  thickness  of  the  j  potitio  in  SimMum  Apottoiorum,  wrongly  dated  14W  f« 


1  served,  like  the  nick  of  modern  types, 
the  compositor  to  tell  by  touch  which  way  to  set 
the  letter  in  his  stick.   The  fact  that  in  these 


I  1478]. 


men  the  letter  w*»  pulled  up  from  the  form 
to  show  that  the  line  could  not  have  been 


Vine.  Fineschi,  JVbrwie  Storirhe  $opra  la  9 
,  p.  48),  gives  an 
from  the  cost-book  of  the  Ripoli 


di  Ripoli  (Florence,  1781, 


fie  fedli  tomttt 
gtipritt 


r: » ij A  i 


ptimotafou 
tit  fiitoiSi 


i  press,  about  1480, 
brass, 


copper,  tin, 
the  manu- 


by  which  it 

lead,  and  iron  wire  were  all  u* 
facture  of  types  at  that  period.1 

The  history  and  nomenclature  of  the  ear- 
liest  types  arc  practically  a  contin- 
"ee&fiiert  uati°n  °f  the  history  and  nomen- 
trpes.  clature  of  the  characters  figured 
in  the  earliest  block-books,  wood- 
engravings,  and  MSS.  For  instance,  Gothic 
type  was  first  seen  about  the  year  1445 ;  but 
it  should  not  be  forgotten  that  the  Gothic 
writing,  of  which  that  type  was  an  imitation, 
was  already  known  and  used  about  the  second 
half  of  the  12th  century.  Again,  the  pure 
Roman  type,  which  appeared  about  1464.  is 
nothing  but  an  imitation  of  what  in  palae- 
ography is  called  the  Caroline  minuscule,  a 
handwriting  which  was  already  fully  devel- 
oped towards  the  end  of  the  8th  century. 
Consequently,  details  as  to  the  history  and 
development  of  the  various  types  properly 
belong  to  the  study  of  Paubooraphy  (g.v. ). 
The  broad  outlines  of  the  history  of  the 
types  are  as  follows : 


apt^d?  AC  aucte 
b?cj*cefftbjcrimibj 

Nos.  3  and  «.-Malnx  31 -linn 


(6) 


jfmatur 

cxcc/T»MnmmiV' 


Nos.  4  and  7.-Malm  SO-Uiw 


3SHmticto3  <r©tnftatf 


No.  5.— Cicero,  De  Orator*,  1468.  No. 


type,  of  the  angular  or  pointed  kind, 
was  first  used  by  the  Haarlem  printer 
of  the  Speculum,  Donatus,  etc.  (see 
specimen  No.  1,  taken  from  the  Brit- 
ish Museum  copy  of  the  Speculum  Humanm  Salva- 
tionit,  mixed  Latin  edition ),  presumably  e.  1445. 
An  entirely  similar  but  larger  type  (No.  2,  taken 
from  the  British  Museum  copy  of  Ludovicus 
[Pontanus]  de  Roma,  fHngularia)  was  used,  pre- 
sumably by  thesame  printer,  c.  1465-1470.  Gothic 
type  appeared  iu  Germany  as  a  church  type 
in  1454,  in  the  31-line  indulgence,  presumably 
printed  by  Johan  Gutenberg  at  Mains  (No.  3, 
from  the  Gottingen  copy),  and  in  the  30-line 
indulgence  (No.  4,  taken  from  the  British  Mu- 
seum copy!,  printed  by  Peter  Schoeffer  at  Mains. 
Type  No.  3  was  also  used  about  the  same  time 
for  the  36-line  Bible  and  type  No.  4  for  the  42-line 
Bible.  Two  much  larger  Gothic  typos  appeared 
in  the  psalter  of  1457,  published  by  Fust  and 
8choefter  (see  Bernard,  Origin*,  pi.  vii.).  In  Italy 
Gothic  type  appears  in  1468  ( No.  5,  taken  from  the 
British  Museum  copy  of  Cicero,  De  Oratore,  published  at 
Rome  by  Ulr.  Hahn.  15th  December,  1468,  in  small  Roman 
type,  with  imprint  in  Gothic),  but  in  a  more  rounded  form ; 
it  is  practically  the  ordinary  Italian  writing  influenced  by 
the  Gothic.  In  France  Gothic  began  to  be  used  in  1473; 
in  England  it  appears  first  in  Caxton's  type  about  the  year 
1480.1  It  was  employed  extensively  in  a  great  many  of 
the  earliest  presses  all  over  Europe,  and  continued  to  be 
used  largely  at  all  times,  especially  for  Bibles,  law  books, 
royal  proclamations,  etc.,  and  even  to  this  day  it  is  the 
national  character  of  Germany.  It  is  now  usually  called 
lettre  de  forme,  black  letUr  or  Oid  Enolub  in  English-speaking 
countries,  lettre  Flamand  in  Holland,  and  fraetur  in  Ger- 


Puis  eft  qui 
tnctmta  fc  &if 
bat  affectum 


lRernifimosde 
dinib.Ndcd 
antonomaficfc 


(1468).  147*. 


gcttoYicioi)  anbz 


No.  U.-ReeuyeO  o/lhe  Hist,  of  Trout. 


•fflRaGtCcMfc 


No. 


14". 


fofuo  fo&mo  ptieSie: 
?o  &£>  cofus titration 


Retard  Italian  or  bastard  Roman  was  introduced  in  1454 
at  Mains  in  the  31-line  (No.  6)  and  30-line  (No.  7)  indul- 
It  is  also  called  lettre  de  mmme,  some  think  from 
I  of  Thomas  Aquinas,  printed  in  the  type  of  the 


\  letter  fbundrif*,  pp.  3-28. 
See  Blades,  IAfe  if  Cat 


1  On  the  above  theories  and 

p.  8-28. 
Oaton,  pi.  xvlL 


Roman  type,  the  Carolin* 
minuscule  of  pale- 
ography, was  first  Roam 
used  in  Germany 
about  1464.  at  Strasbure,  by  the 
«  ..  TKm^&I*?  km!!  J  printer  whose  font  of  type  » 
qUO  WXWmtfeU  pOT4  r    £nown  by  a  peculiarly  al.ap*<i 

R,  and  who  on  that  account  ii 
No  18— Aub  Dsctu*.  EU-     usually  called  "  the  B  printer  ' 
gemSe,  wtv.  (No.  9,  taken  from  the  Britah 

Museum  copy  of  Du rendu*.  Bt- 
tionaU,  of  which  the  Basel  library  possesses  a  copy  which 
was  bought  in  1464 ).»  In  Italy  it  appears  in  1465  at  Sub:- 
aco  (see  Bernard,  pi.  xii.,  No.  19),  at  Rome  in  1467  (op  c*. 
pi.  xii.,  No.  20),  but  In  all  its  parity  at  Venice  in  u»~ 
by  Johannes  of  8pires  (op-  ext.,  pi.  xii.,  No.  23),  and  st  P»ra 
in  1470  (op,  eit.,  pi.  xill.,  No.  25).  In  England  it  wai  »■* 
used  before  1518,  when  Richard  Pynaon  printed  Pk" 
Oratio  in  Pace  Nuperrima  (see  facsimile  in  Reed'i  VR* 


>  See  Jules  Philippe,  L'JmpHmerie  d  ParU,  p.  M. 
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an  type,  or  grot  baUtrde  or  secretary,  was  first 
aaed  about  1470-72  by  Colard  Mansion  at  Bru- 
(No.  10,  taken  from  the  British  Museum 
copy  of  La  Controverne  de  AoMesse,  e.  1471-72). 
With  a  somewhat  similar  type  (No.  11,  taken  from  the 
British  Museum  copy  of  the  RecuyeU)  William  Caxton  is 
presumed  to  have  printed,  likewise  at  Bruges,  a  set  of  Ave 
books,  of  Whir b  the  Reeuyttt  of  the  History  of  Troye,  a  trans- 
lation of  a  work  by  Baool  le  Fevre,  Is  the  best  known  and 
was  probably  printed  c  1471. 1  To  this  same  class  belong 
the  first  type  (No.  12,  from  the  British  Museum  copy  of  the 
Dictesi  used  in  England  by  William  Caxton  for  the  print- 
ing: of  Dietet  and  Saying*  of  the  PhUoaophen  1  -i  h  November, 
1477),  and  that  used  by  the  printer  of  St.  Albans  ( No.  13, 
taken  from  the  Cambridge  university  library  copy  of  Aug. 
Ductus,  Elegancie).  It  was  an  imitation  of  the  manuscript 
hand  of  the  English  and  Bargundiau  scribes  of  the  15th 
century,  and.  after  having  figured  for  a  long  time  in  several 
of  the  early  London  and  provincial  presses,  was  about  1534 
entirely  superseded  by  the  English  black  letter.  To  this 
class  of  type  belong  also  the  later  lettre  de  eivUiti  (c  1570), 
the  script  [lettrt  conic"  e,  lettre  de.  finance,  Dutch  getchrettn 
tchrift),  $et  court,  bate  secretary,  and  running  secretary  types. 

On  the  types  before  1500,  consult  also  the  facsimiles  tn  Holt- 
rop's  Mon.  typ.de*  Anys-flai,  The  Hague,  1868;  R.  C  Hawkins, 
Pint  Books  and  Printers  of  the  Fifteenth  Century,  New  York.  1«H 


afterwards  at  Amsterdam  (1580-1 680 ;  see  vol.  viii. 

6145);  Antoine  Verard  at  Paris  (1485-1513);  Josse 
ade  at  Paris  (1495-1535;  see  Badiub,  vol.  Hi.  p. 
196);  and  the  Estieunes  at  Paris  (1502-1598; 
"  voL  xxii.  p.  561). 


William  Blades,  The  Life  of  Caxton,  London.  "1861-63 ;  Bernard, 
ttrigine  de  rimprimerie,  Park,  l.V.rt,  vol.  1.,  plates  UL-xJti.;  Plact- 
dus  Braun,  SottUa  de  Librt*  ab  Artis  Tppugr.  Invcntione  usque  ad 
Annum  1479  Impressit,  Augsburg,  1788 ;  II.  Noel  Humphreys,  Hist 
of  the  Art  of  Printing,  fol  .  London.  1867.  The  types  after  1500  can 
beat  be  learned  from  the  catalogues  of  type-founders,  among 
which  those  of  Messrs.  En*chcd#,  of  Haarlem,  occupy  a  foremost 
place.  Of  others  we  may  mention — Indice  dei  (iratteri  neiia 
Xtam pa  Vatieana,  4 to,  Rome.  1628 ;  Epreuve* de*  Oarulere*  qui  *e 
trouvent  cha  Claude  Lnmeste,  4to.  Parts,  1742 ;  Epreuve*  de*  Oar.  de  la 
Pmderie  de  Claude  Motet,  8vo.  Nantes.  1754;  Le*  Car.  de  Clmpri- 
merie  par  Foumier  le  J  rune.  8vo,  Parts,  1764 ;  Proef  van  LeUeren, 
Btoemcn,  etc..  van  Ploo*  van  Amttet,  8vo,  Amsterdam,  1767 ;  Ejrrrure 
de  Car.  de  Jacques  Prancui*  Rittart,  8vo.  Brussels,  1771 ;  Schriften  . 
.  .  bey  J.  H.  PrentiUr,  4tn.  Frankfort-on  Maln,  1774  :  Epreuve*  de* 
Car.  de  la  Pond,  de  J.  L.  Joannit,  8vo,  Paris.  1776  j  Epreuve*  de*  Oar. 
de  la  Pond,  de  J.  L.de  Baubcrt,  Svo,  Braise  Is,  1777 ;  Proeve  van  Let- 
term  veiie  gegooten  warden  door  J.  de  Oroot,  8vo,  The  Hague,  1787  • 
Pantugrttptue,  by  Edmund  Fry,  8vo,  London,  1799;  and  J 
by  0.  Bodonl,  f 


!  to  1500. 

Though  the  Cologne  Chronicle  of  1499  denies  to 
Mainz  the  honor  of  the  invention  of  the 
art  of  minting,  it  was  right  in  asserting 
that,  after  it  had  been  brought  there  from 
Holland,  it  became  much  more  masterly  and  exact, 
and  more  and  more  artistic.  During  the  first  half 
century  of  printing  a  good  many  printers  distinguished 
themselves  by  the  beauty,  excellence,  and  literary 
value  of  their  productions.  We  may  mention  as  such  : 
Juhan  Fust  and  Peter  SchoefTer  at  Mainz  ;  Johan 
Mentelin  and  Heinrich  Eggestein  at  Strasburg ;  Ulrich 
Zell  at  Cologne  ;  Sweynheym  and  Pannarts  at  Subi- 
aoo  and  at  Rome ;  Nicolas  Jenson  at  Venice  ;  Anton 
Koberger  at  Nuremberg ;  Ketelaer  and  De  Leempt  at 
Utrecht ;  Johan  Veldener  at  Louvain,  Utrecht,  and 
Kuilenburg;  Gerard  Leeu  at  Gouda ;  Johan  of  West- 
phalia at  Louvain ;  and  William  Caxton  (q.v. )  at 
Westminster. 

Very  soon  the  demand  for  books  increased,  and  with 
it  came  a  reduction  in  their  prices.  This  caused  a 
decline  in  the  execution  of  printing,  which  begins  to 
be  appreciable  about  1480  in  some  localities,  and  may 
be  said  to  have  become  general  towards  the  end  of 
the  15th  century.  At  all  times,  however,  we  find 
some  printers  raise  their  art  to  a  great  height  by  the 
beauty  of  their  types  and  the  literary  excellence  of 
their  productions.  Among  the  later  printers  we  may 
mention  the  Aldi  of  Venice  (1490  to  1597;  see  Man- 
ottos,  vol.  xt.  p.  519);  G.  B.  Bodoni  of  Parma 
(1768-1813;  see  vol.  iii.  p.  738);  John  Amerbach  at 
Basel  (1492-1516);  John  Froben  at  Basel  (1496-1527; 
see  vol.  ix.  p.  694)'  John  Baskerville  at  Birmingham 
(1750-1775;  see  vol.  iii.  p.  364);  the  house  of  Wechel, 
hrst  at  Paris  (e.  1530-1572),  afterwards  at  Frankfort; 
Christopher  Plan  tin  at  Antwerp  (1554-1589),  but  con- 
tinued long  after  under  the  firm  Officina  Plantiniana 
(we  vuL  xix.  p.  187);  the  Elzevirs,  first  at  Leyden, 


The  Italic  type s  is  said  to  be  an  imitation  of  the  band- 
writing  of  Petrarch,  and  was  introduced  by 
Aldus  Manutius  of  Venice  for  the  purpose  of 
printing  his  projected  small  editions  of  the  classics.  The 
cutting  of  it  waa  entrusted  to  Francesco  da  Bologna,  an 
artist  who  is  presumed  to  be  identical  with  the  painter 
Francesco  Francia  or  Baibolini.  The  font  is  a  ''lower 
case  "  only,  the  capitals  being  Roman  in  form.  It  contains 
I  a  large  number  of  tied  letters,  to  imitate  handwriting,  bat 
is  quite  free  from  contractions  and  ligatures.  It  was  first 
used  in  the  Virgil  of  1500.  Aldus  produced  six  different 
sizes  between  1501  and  1558.  It  was  counterfeited  almost 
immediately  in  Italy,  at  Lyons,  and  elsewhere.  Originally 
it  was  called  Venetian  or  Aldine.  but  subsequently  Italic 
type,  except  in  Germany  and  Holland,  whero  it  is  called 
"cursive."  The  Italiaos  also  adopted  the  Latin  name 
"  charactcres  enrsivi  seu  cancellarii."  In  England  it  waa 
first  used  by  Wynkyn  de  Worde  in  Wakefield's  Oratio  in 
1524.  The  character  was  at  first  intended  and  used  for 
the  entire  text  of  classical  worka  When  it  became  more 
general,  it  was  employed  to  distinguish  portions  of  a  book  not 
properly  belonging  to  the  work,  such  as  introductions,  pref- 
aces, indexes,  notes,  the  text  itself  being  in  Roman.  Later 
it  was  used  in  the  text  for  quotations,  and  finally  served 
the  double  part  of  emphasizing  certain  words  in  some 
works,  and  in  others,  chiefly  translations  of  the  Bible,  of 
marking  words  not  rightly  forming  a  part  of  the  text. 

Greek  type  (minuscule*)  first  occurs  in  Cicero,  De  Officii* 
printed  at  Mainz  in  1465  by  Fust  and  Schoeffer.  . 
The  font  used  is  rude  and  imperfect,  many 
of  the  letters  being  ordinary  Latin.  In  the  same  year 
Sweynheym  and  Pannarts  used  a  good  Greek  letter  for  some 
of  the  quotations  in  their  edition  of  Laciantiu*  (see,  for  in- 
stance, leaves  11a,  19a,  36a,  139,  140);  but  the  supply  was 
evidently  short  at  first,  as  some  of  the  larger  quotations 
in  the  first  part  of  the  book  were  left  blank  to  be  filled 
in  by  hand.  The  first  book  wholly  printed  in  Greek  min- 
uscules was  the  Grammar  of  Laecaris,  by  Paravisinus,  at 
Milan  in  1476,  in  types  stated  to  have  been  cut  and  cast  by 
Demetrius  of  Crete.  The  font  contains  breathings,  accents, 
and  some  ligatures.  The  headings  to  the  chapters  are 
wholly  in  capitals.  The  Anthologia  Grstca  of  Lascaris  waa 
printed  at  Florence  in  1494  wholly  in  Greek  capitals 
{litter*  majti*cul*t\,  and  it  is  stated  in  the  preface  that  they 
were  designed  after  the  genuine  models  of  antiquity  to  be 
found  in  the  Inscriptions  on  medals,  marbles,  etc.  But  as 
late  as  1493  Greek  type  was  not  common,  for  in  that  year 
the  Venice  printer  Symon  Bevilaqua  issued  TibnUu*,  Ca- 
tullu*,  and  Propertiu*  with  blanks  left  in  the  commentary 
for  the  Greek  quotations.  In  England  Greek  letters  ap- 
peared for  the  first  time  in  1519  in  W.  de  Worde'a  edition 
of  Whitenton's  Grammatica,  where  a  few  words  are  intro- 
duccd  cut  in  wood.  Cast  types  were  used  at  Cambridge 
in  Galen's  De  Temperament  it,  translated  by  Li  nacre,  and 
printed  by  Siberch  in  1521,  who  styles  himself  the  first 
Greek  printer  in  England;  but  the  quotations  in  the  Galen 
are  very  sparse,  and  Siberch  is  not  known  to  have  printed 
any  entire  book  in  Greek.  The  first  printer  who  possessed 
Greek  types  in  any  quantity  was  Reginald  Wolfe,  who 
held  a  royal  patent  as  printer  in  Greek,  Latin,  and  Hebrew, 
and  printed  in  1543  two  Homiiie*  of  Chrysostom,  edited  by  Sir 
John  Cheke,  the  first  Greek  lecturer  at  Cambridge.  In 
Edinburgh,  in  156*3,  and  as  late  as  1579,  the  space  for  Greek 
words  was  left  blank  in  printing,  to  be  filled  in  by  hand. 
In  1632  Cambridge  applied  to  Oxford  for  the  loan  of  a  Greek 
font  to  print  a  Greek  Testament,  and  the  same  university 
made  an  offer  in  1700  for  the  purchase  of  a  font  of  the 
king's  Greek  at  Paris,  but  withdrew  on  the  French  Academy 
insisting  as  a  condition  that  every  work  printed  should 
bear  the  imprint "  characteribus  Gnecis  e  typographeo  regio 
Parisiensi."  It  should  not  be  forgotten  that  the  large  num- 
ber of  ligatures  in  the  Greek  of  that  day  made  the  pro- 
duction of  a  font  a  serious  business.  The  Oxford  Auguatin 
Greek  comprised  no  fewer  than  354  matrices,  the  great 
primer  456,  and  even  one  font  showed  776  different  sorts. 
The  Dutch  founders  effected  a  gradual  reduction  of  the 
Greek  typographical  ligatures.  Early  in  the  19th  century  a 
new  fashion  of  Greek,  for  which  Porson  waa  sponsor  and 
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famished  the  drawings,  was  introduced,  and  has  remained 

the  prevailing  form  to  this  day. 

The  first  Hebrew  type*  are  generally  •opposed  to  have 
Hebrew  appeared  in  1475  in  Petrus  Niger's  Tractatui 
contra  Prrfido*  Judteot  (leaf  10),  printed  by  Con- 
rad Fyner  at  EHaliugcn.  Do  Rossi  states  that  a  Hebrew 
work  in  four  folio  volumes  entitled  Arba  Turim  of  Rabbi 
Jacob  ben  Aaher,  wii  printed  in  1475  at  Pieve  di  Saooo  in 
Austrian  Italy,  while  In  the  same  year,  a  few  mouths 
earlier,  Salomon  Jarchi's  Comment,  on  the  Pentateuch  appeared 
at  Reggio  in  Italy,  printed  in  the  Rabbinical  character. 
Numerous  other  Hebrew  works  followed  before  1488,  in 
which  year  the  first  entire  Hebrew  Bible  was  printed  with 
points,  atSoncino,  by  a  family  of  German  Jews.  The  first 
English  book  in  which  any  quantity  of  Hebrew  type  was 
Used  was  Dr.  RhyS'S  Cambro-PryUinnicr  Cymriecjeve  Linoux 
Institution**,  printed  by  Thomas  Orwin  in  1502,  though 
already  in  1524  Hebrew  characters,  but  cut  in  wood,  were 
used  by  W.  de  Worde  in  Wakefield's  Gratia.  But  the  Hebrew 
font  made  use  of  in  Walton's  Polyolott  in  1657  was  probably 
the  first  important  font  cut  aud  cast  in  England,  though 
there  were  as  yet  no  matrices  there  for  Rabbinical  Hebrew. 
In  the  beginning  of  the  18th  century  Amsterdam  was  the 
centre  of  the  best  Hebrew  printing  in  Europe. 

The  first  book  printed  in  Arabic  types  is  said  to  be  a 
Ar«hi<-  Diurnaie  Ortecorum  Arabwn.  printed  at  Fano  in 

Amoic.  iujy  lu  15U.i  Two  years  later  P.  P.  Pornis's 
Polyglott  Puttier,  comprising  the  Arabic  version,  was  printed 
at  Genoa ;  and  two  years  later  a  Koran  in  Arabic  is  said  to 
have  been  printed  at  Venice.  In  1505  an  Arabic  Vocabulary 
at  Granada  had  the  words  printed  in  Gothic  letters  with  the 
Arabic  points  placed  over  them  ;  and  in  other  presses  where 
there  were  no  Arabic  types  the  language  was  expressed  in 
Hebrew  letters  or  cut  in  wood.  De  Guignes  and  others  men- 
tion a  font  of  Arabic  used  by  Gromors  in  Paris  in  1539-40 
to  print  PosteC*  Grammar.  In  England  some  Arabic  words 
were  introduced  in  Wakefield's  Oratio  of  1.124,  bat  apparently 
cut  in  wood.  In  Minsheu's  Ductor  in  JJnguat,  1617,  the 
Arabic  words  are  printed  in  Italic  characters  Laud's  gift 
of  oriental  MSS.  to  Oxford  in  1635,  and  the  appointment 
of  an  Arabic  lecturer,  were  the  first  real  incentives  to  the 
cultivation  of  the  language  by  Kuglish  scholars.  Previous 
to  this  it  is  stated  that  the  Raplick-ngiua  Arabic  press  at 
Leyden  had  been  purchased  by  the  English  Orientalist, 
William  Bedwell ;  but,  if  it  was  brought  to  England,  it  doc* 
not  appear  to  have  been  immediately  made  use  of.  The 
Arabic  words  in  Thomas  Greave's  Oratio  de  Lingum  Arabic* 
Uliiitatc,  printed  at  Oxford  In  1639,  were  written  in  by 
hand. 

8yriac  type,  probably  cut  in  wood,  first  appeared  in 
4   .  Hostel's  I.ingiuxrum  XII.  Alpkabeta,  printed  in 

Paris  in  1538:  but  the  characters  are  so  rude  in 
form  and  execution  as  to  be  scarcely  legible.  In  1555,  how- 
ever, Postel  assisted  in  catting  the  punches  for  the  Syriac 
Pesbito  New  T of<tament,  printed  at  Vienna  in  4 to,  the  first 
portion  of  the  Scriptures,  and  apparently  the  first  book, 
printed  in  that  language,  In  1569  72  Plan  tin  at  Antwerp 
included  the  Syriac  New  Testament  in  his  Polyqlott,  and  re- 
issued it  in  a  separate  form  in  1574.  In  England  Syriac  was 
usually  expressed  in  the  earlier  works  in  Hebrew  charac- 
ters. But  in  1652,  when  the  prospectus  and  preliminary 
specimen  of  Walton's  Polyglott  were  isBued,  we  find  Syriac 


Armenian  character  the  press  of  the  Vatican 
Armenian  P'wcased  a  good  font  in  1591,  when  Angelo 
'  Roocba  showed  a  specimen  in  his  BMioihtta 
Apottolica  Vatieana.  A  psalter  is  said  to  have  been  printed 
at  Rome  in  1565,  and  Rowe  Mores  mentions  doubtfully  a 
liturgy  printed  at  Cracow  In  1549.  Armenian  printing  was 
practiced  in  Paris  in  1633 ;  but  the  Armenian  bishops,  on 
applying  to  France  for  assistance  in  printing  an  Armenian 
Bible  in  1682,  were  refused,  and  went  to  Rome,  where,  as 
early  as  1036,  the  press  of  the  Propaganda  bad  published  a 
specimen  of  its  Armenian  matrices.  The  patriarch,  after 
fifteen  months'  residence  in  Rome,  removed  to  Amsterdam, 
where  he  established  an  Armenian  press,  and  printed  the 
Bible  in  1666,  which  was  followed  in  1668  by  a  separate 
edition  of  the  New  Testament.  In  1669  the  press  was  set 
up  at  Marseilles,  where  it  continued  for  a  time,  and  was 
ultimately  removed  to  Constantinople.  In  England  the 
first  Armenian  type  was  that  presented  by  Dr.  Fell  to  Ox- 
ford in  1667.  The  alphabet  given  in  the  prolegomena  of 
Walton's  Polyglott  was  cut  in  wood. 

Of  Ethioplc  tbe  earliest  type  appeared  in  Potken's  P/mlter 
F-th tonic.      alM*  """v"  °f  Sobomm,  printed  at  Rome  in  1513. 

The  work  was  reprinted  at  Cologne  in  1518  in 
Potken's  Polygtott  PtaXUr.    In  1548  the  New  Testament  was 
1  at  Rome  by  some  Abyssinian  priests.  The  prows  of 

■,  vil.  2. 


I  the  Propaganda  issued  a  specimen  of  its  font  in  1631,  sod 
again  in  Kircher'f  Prodromm  Copiui  in  1636.    Erpenitu  at 
i  Leyden  had  an  Ethioplc  font,  which  in  1152*3  was  acquired 
by  the  Elzevirs.    Usher  attempted  to  procure  the  font  for 
j  Eugland ;  but,  his  attempt  (ailing,  punches  were  cut  sod 
;  matrices  prepared  by  the  London  founders  for  the  London 
Polyglott,  which  showed  tbe  Psalms,  Canticles,  and  New 
Testament  in  the  Ethiopic  version. 

Of  Coptic  the  press  of  the  Propaganda  possessed  a  foot, 
I  and  a  specimen  was  issued  in  1636,  in  which 
I  year  also  Kirchcr'a  Protlnrmus  Ooptus  appeared  Coptic 
from  the  same  press.  In  England  David  Wil- 
kins's  edition  of  the  New  Testament  was  printed  in  1714 
from  Coptic  types  cast  with  matrices  which  Dr.  Fell  bad 
presented  to  Oxford  in  1667.  The  alphabets  shown  in  tits 
introduction  and  prolegomena  to  tbe  London  Polyclott  of 
1655  and  1857  were  cut  in  wood. 

Of  Samaritan  the  press  of  the  Propaganda  had  a  1 
1636,  and  the  Paris  Polyglott,  completed  in  1645. 
contained  the  entire  PenUteuch  in  type  the 
punches  and  matrices  of  which  had  been  spe- 
cially prepared  under  Le  Jay's  direction.  The  font  uted 
for  the  London  Polyglott  in  1657  is  admitted  to  have  been  as 
English  production,  and  was  probably  cut  under  tbe  saper 
vision  of  Usher. 

With  Slavonic  type  a  psalter  was  printed  at  Cracow m 
early  as  1491,  and  reprinted  in  Montenegro  in 
1495.  The  only  Slavonic  font  in  England  was  BUvoaii 
that  given  by  Dr.  Fell  to  Oxford,  and  this. 
Mores  states,  was  replaced  in  1695  by  a  font  of  the  mors 
modern  Russian  character,  purchased  probably  at  Amster- 
dam. The  Oratio  Dominica  of  1700  gives  a  specimen  of  tail 
font,  but  renders  the  Hieronytnian  version  in  < 
Modern  Slavonic,  better  known  as  Russian,  is 
said  to  have  appeared  first  in  portions  of  tbe 
Old  Testament  printed  at  Prague  in  1517-19. 
Ten  years  Inter  there  was  Russian  type  in  Venice.  A  Rus- 
sian press  was  established  at  Stockholm  in  1623,  and  inlflK 
there  were  matrices  in  Amsterdam,  from  which  came  the 
types  used  in  Ludolph's  (irammatica  Rusrica,  printed  st  Ox- 
ford in  that  year,  and  whence  also,  it  is  said,  the  types  were 
procured  which  furnished  the  first  St.  Petersburg  press, 
established  in  1711  by  Peter  tbe  Great.  Mores  notes  that 
in  1778  there  was  no  Russian  type  iu  England,  but  thatCot- 
trell  was  at  that  time  engaged  in  preparing  a  font.  It  ioet 
not  appear  that  this  project  was  carried  out,  and  the  earl.nt 
Russian  in  England  was  cut  by  Dr.  Fry  from  alphabets  is 
the  Vocabidaria,  collected  and  published  for  the  empress  of 
Russia  in  1786-89.  This  font  appeared  in  the  r 
in  1799. 

A  font  of  the  Etruscan  character  cut  by  William 
about  1733  for  Swinton  of  Oxford  was  appar- 
ently the  first  produced.  Fournter  in  1766 
showed  an  alphabet  engraved  in  metal  or  wood. 
In  1771  the  Propaganda  puhlished  a  specimen  of  theirfoot 
and  Bodoui  of  Parma  Id  1806 exhibited  a  third  in  hbOrs* 
Dominica, 

Runic  types  were  first  used  at  Stockholm  in  a  1 
Swedish 
font,  which 

king,  wan  afterwards  acquired  by  the  univer- 
sity. About  the  same  time  Runic  type  was  used  st  Up**!* 
and  at  Copenhagen.  Voskeus  of  Amsterdam  had  matrices 
about  the  end  of  that  century,  and  it  was  from  Holland  that 
Francis  Junius  is  supposed  to  have  procured  the  matrices 
which  in  1677  he  presented  to  Oxford.  This  font  appesn 
in  the  Oratio  Dominica  of  1700,  and  in  nickes's  TVsosrw 
1703-5,  and  it  remained  the  only  one  in  England. 

Matrices  of  Gothic  type  were  presented  to  Oxford  by 
Francis  Junius  in  1677,  and  a  font  of  them 
was  used  for  the  Oratio  Dominica  of  1700  and  in  Gothic 

Hiokes's  7Vsouraa   A  different  font  was  used   ^ 

for  Chamberlayne's  Oroiio  Dominica,  printed  at  Amsterdam 
in  1715.  Cation  cut  a  font  which  appeared  in  bis  flr»t 
specimen  in  1734.  ThU  and  the  Oxford  font  were  the  only 
two  In  England  in  1820. 

Fonts  of  Icelandic,  Swedish,  and  Danish  wera  included 
in  Junius/s  gift  to  Oxford  in  1677,  and  were,  geaadl 
perhaps,  specially  prepared  in  Holland.  The  nsvuui 
first-named  is  shown  In  the  Oratio  I\mnica  af 
1700  and  in  Hlckes's  TXctauru*.  Printing  had  been  prac- 
ticed in  Iceland  since  1531,  when  a  Breviary  was  printed  st 
Hoolum,  in  types  rudely  cut,  It  is  alleged,  in  wood.  Id  1774. 
however,  metal  types  were  provided,  and  several  worn 
produced.  After  a  period  of  decline,  printing  was  re»ced 
in  1773,  and  in  1810  Sir  George  M'Kentie  reported  that  tbe 
Hoolum  press  possessed  eight  fonts  of  type,  of  which  tsw 
were  Roman,  and  the  remainder  of  the  common  ' 
character,  which,  like  the  Danish  and  Swedish, 
to  the  ( 


,  printed  In  1611.  The 
at  the  expense  of  the 
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For  the  Anglo-Saxon  language  the  first  type  waa  eat  by 
,  John  Day  in  1547,  under  the  direction  of  Arch- 

biahop  Parker,  and  appeared  In  .Elfric's  Paschal 
Homily  in  that  year  and  in  the  Mfrtdi  Ret  Uettte 
of  Asser  Meneveusia  in  1574.   Anglo-Saxon  type  was  used 
by  Browne  in  1017,  in  Minsheu's  Dudor  in  Lingua* ;  and 
Haviland,  who  printed  the  second  edition  of  that  work  in 
16526,  had  in  1623  made  use  of  the  character  in  Lisle's  edi- 
tion of  .filfric's  Homily. 
Th«  first  font  of  Irish  character  was  that  presented  by 
Queen  Elisabeth  to  O'  Kearney  in  1571,  and  used 
Irish.  to  print  the  Catechism  which  appeared  in  that 

year  in  Dublin,  from  the  press  of  Franckton. 
But  the  font  is  only  partially  Irish,  many  of  the  letters 
being  ordinary  Roman  or  Italic.  It  was  used  in  several 
works  during  the  early  years  of  the  17th  century,  and  as 
Iste  ss  1652  in  Godfrey  Daniel's  Christian  Doctrine,  printed 
in  Dublin.  The  Irish  seminaries  abroad  were  better  sup- 
plied with  Irish  type.  A  new  type  was  cut  by  Mozon,  and 
appeared  in  1681  in  Boyle's  New  Testament,  printed  by 
Robert  Everingham. 
The  earliest  specimen  of  music  type  occurs  in  Higden's 
Polychronicon,  printed  by  De  Worde  at  Westmin- 
Mutic.  ster  in  1495.  The  square  notes  appear  to  have 
been  formed  of  ordinary  Quadrats,  and  the  staff- 
lines  of  metal  rules  imperfectly  joined.  In  Cazton's  edition 
of  tbe  same  work  in  1482  the  space  had  been  left  to  be  filled 
up  by  hand.  The  plain  chant  in  the  Mainz  psalter  of  1490, 
printed  in  two  colors,  was  probably  cut  in  wood.  Haiis 
Froscbsner  of  Augsburg  printed  music  from  wooden  blocks 
in  1473,  and  the  notes  in  Burtius's  Opusculum  Mntieet,  printed 
st  Bologna  in  1487,  appear  to  have  been  produced  in  t  he  same 
manner ;  while  at  Lyons  the  missal  printed  by  Matthias  Hus 


in  1485  had  the  staff  only  printed,  the  notes  being 
to  be  filled  in  by  band.  About  1500  a  musical  press  waa 
established  at  Venice  by  Ottavio  Petrucci,  at  which  were 
produced  a  series  of  mass-books  with  lozenge-shaped  notes, 
each  being  cast  complete  with  a  staff-line.  In  1513  he  re- 
moved to  Fossombrone,  and  obtained  a  patent  from  Leo  X. 
for  his  invention  of  types  for  the  sole  printing  of  figurative 
wng  (cantutflguratut).  Before  1550 several  European  presses 
followed  Petrucci's  example,  and  music  type  was  used, 
among  other  places,  at  Augsburg  in  1506  and  1511,  Parma 
is  1526,  Lyons  in  1532.  and  Nuremberg  in  1549.  In  1525 
Pierre  Hautin  cut  punches  of  lozenge-shaped  music  at  Paris, 
Bound  notes  were  used  at  Avignon  in  1532.  In  England 
after  its  first 
1550, 
Prayer, 
printed 

different  sorts  of  notes  used,— three  square  and  one  lozenge. 
About  1660  the  detached  notes  hitherto  employed  began  to 
give  place  to  the  "  new  tyed  note,"  by  which  the  heads  of 
sets  of  quavers  could  be  Joined.   But  at  the  close  of  the 

uon, 


•noted"  in 


a 
till 

on 


ic-printing  did  not 
printed  Marbecke's  Book 

type,  the  four  staff-lines  being 
in  black.   There  are  only  four 


called  Lombard ic  initials  or  capitals.  The  more  elaborate 
initials,  such  as  those  used  in  the  Mains  indulgences  and 
psalter,  by  Aldus  at  Venice,  by  Johann  Schoeffer  at  Mains, 
in  1518,  by  Tory  and  the  Eatiennca  at  Paris,  by  Froben  at 
Basel,  and  by  the  other  great  printers  of  their  day,  were 
known  as  lettret  arises.  Besides  these,  the  ordinary  "two- 
line  letters"  or  large  plain  capitals  came  into  use;  and 
these  were  generally  east,  whilst  the  ornamental  letters 
were  for  tbe  most  part  engraved  on  wood  or  metal. 

Type  ornaments  and  flowers  began,  like  the  initials,  with 
the  illuminators,  and  were  afterwards  cut  on 
wood  or  metal.  The  first  printed  ornament  or  Jg^W 
vignette  is  supposed  to  be  the  scutum  or  arms 
of  Fust  and  Schoeffer  in  their  edition  of  the  Bible  of  1462. 
There  is  no  vignette  in  the  Snblaco  iMtantiut  of  1465  (as 
stated  by  Mr.  Reed,  Letter  Foundries,  p.  82).  In  Holtrop's 
Monum.  Typogr.  dee  Pay*- Bat  may  be  seen  borders  used  by 
some  of  the  earliest  printers  of  Holland  (1475-1490)  which 
would  not  look  bad  even  in  tbe  present  time.  Caxton  in 
1490  used  ornamental  pieces  to  form  the  border  for  his 
Fifteen  (ft.  At  the  same  time  the  Paris  printers  engraved 
still  more  elaborate  border  pieces.  At  Venice  entire  frames 
were  engraved  in  one  piece,  while  Aldus  as  early  as  1495 
used  tasteful  head-pieces  cut  in  artist  ic  harmony  with  his 
lettret  gritet.  Early  in  the  16th  century  we  observe  de- 
tached ornaments  and  flourishes  which  hsve  evidently  been 
cast  from  a  matrix. 

IMeraturt, — BesM ee  the  works  of  Berjeau .  Bernard .  Blade*.  Haw- 
kins, Heasels,  Holtrop.  Noel  Humphreys,  Koehler,  Jules  Philippe, 
T.  B.  Reed,  Soiheby,  Wiegel.  etc. .already  mentioned, consult  also 
BiRmore  and  Wyman,  A  Bibliography  <>f  Printing,  London,  1880; 
Geo.  Wolfg.  Panzer,  Annalet  Typog.,  Nuremberg,  1793.  etc;  Lud. 
Haln,  Hejxrtorinm  Biblxog.,  8tuttgart,  1826-38;  Holtrop.  Cat.  libro- 
rum  Sec.  XV°  Impirmorum  in  Uibl.  Begia  Hagana,  The  Hague,  18M  ; 
M.  F.  A.O.  Campbell,  Ann.  <lc  la  Typog.  Strrlandaise  ou  XV>  SUcle. 
The  Hague,  1«74  |  Rob.  Sinker,  A  Cat  of  the  XV.  Century  Printed 
Book*  in  the  Library  of  Trinity  College,  Cambridge,  Cambridge,  1H76 ; 
W.  Th.  Lowndes,  Bibliographer' *  Manual,  ed.  by  Henry  <J.  Bonn, 
London,  1858.  etc  ;  J.  C  Brunei,  Manuel  du  lAbraire,  Paris,  I860 
(fourearlier  editions) :  Th.  K.  Dibdln,  Bibtiotheea  Spenccrtana,  Lon- 
don, 1814,  etc.,  and  his  other  works ;  Ennen,  Katalng  tier  Incuna- 
be/n  in  der  StadtBibliothek  at  Koln:  Schoepflln,  Vmdirim  Typog ., 
1760:  Meerman.  Origxne*  Typog.,  The  Hague,  17ft5 ;  Duponl.  Hint, 
dee  tmpr.,  Paris.  186!* ;  Firtnln-Dldot,  Hitt.  de  la  Typog.,  Paris.  1882 ; 
K.  Duverger,  Hist  de  C  Invention  de  rimpr.,  Paris,  1840 ;  P.  Lambi- 
net,  Orlgrne  de  tlmpr..  Parts.  1810 ;  Ch.  Ruelens.  La  Legcnde  de  St. 
Servau,  Brussels.  1873.  8vo ;  J.  P.  A.  Msdden.  Lettret  dun  Biblio- 
graphe,  Paris,  1868-78 ;  Wetter.  Krit.  Geseh.  der  Erfmdung  der  Bueh- 
ciruckrrtunst.  Mainz,  1836 ;  A.  de  Vries,  Efiaircimmrni  fur  f  HUtoirt 
dttlnv.de  tlmpr..  The  Hague.  1843;  Jos.  Ames,  Typaar.  Anliaui- 
tie*  (augmented  by  W.  Herbert),  London,  17K5-90;  T.  C.  Hansard, 
Trn*»/raphia.  London,  182ft ;  Thomas.  HitL  of  Printing  in  America, 
Albany,  1874  ;  Th.  L  Oevinne.  The  /nr.  of  Print.,  London,  1877 ;  W, 


Hkeen.  Early  Typography,  Colombo.  1872 ;  Sam 
Hitt.  of  Print..  London,  I7S2 :  W.  Young  Ottley 


Palmer,  A  General 
Inquiry  concerning 


the  Inv.  of  Print.,  London.  1863;  Henry  Uradirfiaw,  A  Cfuwifttd 
Index  of  the  IVft  Century  Books  in  the  Collection  of  the  late  M.  J.  de 
Meyer,  London,  1870;  Id.,  Hist,  of  the  Piml*  of  type  and  Woodcut 


ion  of  the  late  M.  J.  de 


of  stamping  and  engraving 


;  of  the  introdi 
plates  for  the  purpose. 

Printing  for  the  blind  (compare  vol.  iii.  p.  718)  waa  first 
Prmtln.  for  illtrodao«1  ™  1784  by  Valentin  Haiiy,  the 
the  blind  founder  of  the  asylum  for  blind  children  in 
Paris.    He  made  use  of  a  large  script  character, 


impressions  were  taken  on  a  prepared  paper,  the 
being  so  deeply  sunk  as  to  leave  their  marks  in 
relief  and  legible  to  the  touch.   Hauy's  pupils  not 


only  read  in  this  way,  but  executed  their  own  typography, 
and  in  1786  printed  an  account  of  their  institution  and 
labors  as  a  specimen  of  their  press.  The  first  school  for  the 
blind  in  England  was  opened  in  Liverpool  in  1791,  but 
printing  In  raised  characters  was  not  successfully  accom- 
plished till  1827,  when  Oall  of  the  Edinburgh  asylnm 
printed  the  Gospel  of  St.  John  from  angular  types.  Alston, 
the  treasurer  of  the  Glasgow  Asylum,  introduced  the  ordi- 
uary  Roman  capitals  in  relief,  and  this  system  was  subse- 
quently improved  upon  by  the  addition  of  the  lower-case 
letters  by  Dr.  Fry,  the  type-founder,  whose  specimen  gained 
tbe  prise  of  the  Edinburgh  Society  of  Arts  in  1837.  Sev- 
eral rival  systems  have  competed  in  England  for  adoption, 
of  which  the  most  important  are  those  of  Lucas,  Frere, 
Moon,  Braille,  Carton,  and  Alston ;  the  last-named,  as  per- 
fected by  Dr.  Fry,  seems  likely  to  become  the  recognized 
method  of  printing  for  the  blind  in  all  European  countries. 
As  regards  initials  in  the  earliest  printed  books,  see  above, 

p.  730.  The  trouble  and  cost  involved  in  the 
Initials.       use  of  the  Initial  director  early  suggested  the 

use  of  wood-cut  initials,  and  Erhard  Ratdolt  of 
Venice,  about  1475,  is  generally  supposed  to  have  been  the 
first  printer  to  introduce  the  liter  a-  jlorenlet,  called  also  lettret 
tourneuret,  or  typi  tomatittimi,  which  eventually  superseded 
the  hand-painted  initials.  tax  ton  introduced  one  or  two 
kinds  in  1484.   Among  the  earliest  to  be  used  are  the  so- 


Device*  used  by  Printer*  in  Holland  in  the  Fifteenth  Century,  London, 
1871 ;  Id..  The  Printer  of  the  Historia  S.  AWani,  Cambridge. !*»; 
A.  Von  der  Llnde,  Haarlem  Legend,  London,  1870 ;  Id.,  Gutenberg, 
Stuttgart.  1881  ;  Id..  Gctch.  der  Erjtnd.  der  Burhdruckerkuiut,  Berlin, 
11*6  ;  Schaab.  Gesch.  der  Erfrnd.  der  Buehdruckerk..  Malm.  1830;  K. 
Falkenstelu.  Gesch.  der  Buehdruckerk.,  Leipslc.  1RM .  Lorck.  Handb. 
der  Gesch.  der  Buehdrurkerk..  Leipalc,  1882;  K.  Faulmann,  lltuttr. 
Getrh.  der  Bnrhdruekerk.,  Vienna,  1882;  M  Denis,  Wient  Huch- 
dnickergesch.  bit  1560.  Vienna.  17H2  ;  C.  R.  Hlldeburn.it  Century  of 
Printing— The  Issues  of  the  Presi  in  Pennsylvania.  1684-1784.  Ililla- 
delphia.  1887:  and  J.  Garcia  Icazbalccta.  Bibliog.  Mexieana  del 
Sioio  XVI.,  Mexico,  1887.  The  title*  of  other  works  on  the  In- 
vention, progress,  and  process  of  printing,  etc..  may  be  learned 
from  the  listaof  books  on  such  subjects  In  the  works  already 
quoted.  (J-  H.  H.) 


Part  II.— Practical. 


or  practice 
Definition. 


to  be  the  act,  art 
or  figures  on 
A,  the  definition 
(Old  Fr.  empreindre,  from  Lat. 

definition  might  be 
of  calico  and  oilcloth  printing 

"ni 


Printing  has 
of  impressing  letters, 
paper,  cloth,  or  other 
being  based  on  theety 
imprimere).  Technically 
applied  to  such  arts  as  " 
and  even  of  moulding, 

but  in  point  of  fact  these  are  never  understood 
word  "printing"  is  employed.  There  is  also  printing  with- 
out pressure,  such  as  photographic  printing.  The  use  of  a 
pigment  or  ink  must  be  regarded  as  an  Indispensable  ele- 
ment. The  application  of  the  term  is  therefore  confined  to 
tbe  use  of  pressure,  and  a  pigment  for  literary  and  pictorial 
purposes.  As  thus  defined,  printing  inclndes  threo  entirely 
different  processes — not  inaptly  called  the  poly- 
graphic  arts— viz.,  chalcography  or  copperplate ^P^™,^; 
printing  (compare  ErTOBAVlwo,  vol.  viii.  p.  391  nT)\)j,  and 
tq.),  Lithography  («.».)  or  chemical  stoue-  lithography, 
printing,  and  typography  or  letterpress  print- 
ing. Tbe  last-named  is  that  to  which  the  present  article 
is  confined. 

The  difference  between  the  three  methods  lies  essentially 
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and  which  afterward*  give*  a  reproduction  or  image  in  re- 
verse on  the  material  to  be  impressed.    In  copperplate 
printing  the  whole  of  a  fiat  surface  is  inked,  and  a  portion 
of  the  ink  sinks  into  an  Incision  or  trench,  in  which  it  stiU 
remains  after  the  surface  is  cleansed.   When  pressure  is 
brought  to  bear,  this  ink  is  transferred  to  the  paper,  giving 
an  Impression  of  a  line.   In  lithographic  printing  the  fiat 
surface  is  protected  except  at  certain  places,  where  it  is 
slightly  coated  with  the  ink,  which  practically  leaves  the 
stone  quite  level,  but  also  marks  a  line  when  pressure  is 
brought  to  bear.    In  typography  the  printing  surface  is  in 
relief.    It  slone  receives  ink,  the  remainder  being  protected 
by  its  lower  lev  I.  Any  kind  of  printing  done  from  a  relief 
surface  belongs  to  letterpress  printing,  such  as  a  woodcut,  a 
casting  in  metal,  india-rubber,  celluloid,  xylonite,  etc.  (or 
"  stereotype  "),  or  a  deposition  by  electricity  (or  "electro- 
type").  The  typographic  method  requires  a  surface  that 
is  more  difficult  to  form  than  either  of  the  other  two.  In 
lithography  the  surface  may  be  obtained  by  merely  writing 
or  drawing  on  the  stone  ;  in  copperplate  printing  the  line  i 
may  be  immediately  incised  into  or  scratched  on  the  plate ; 
but  for  letterpress  printing  the  surface  between  the  Hues  in 
relief  has  to  be  cut  away.    Hence  the  tediousnessof  wood- 
engraving,  in  which  all  the  surface  of  the  block  has  to  be 
removed  except  those  parts  that  are  to  be  printed  from  and 
which  form  the  black  lines  in  the  impression ;  and  the  con- 
formation of  a  type  surface  is  similar. 

Typography,  however,  has  many  compensating  advan- 
tages. Impressions  are  taken  with  much  greater  facility. 
The  inking  appliance  glides  over  the  relief  lines  to  be  printed 
from,  whereas  it  would  cling  to  the  entire  surface  of  the 
stone  or  the  metal ;  hence  much  greater  pressure  would 
be  required  in  these  cases.  The  unprintable  part  of  the 
stone  in  lithography  has  to  be  damped,  so  as  to  repel  the 
ink  ;  the  same  portion  has  to  be  inked  and  then  cleaned  off 
in  copperplate  printing;  but  in  letterpress  printing  the  ink 
only  that  has  to  be  transferred  to  the  paper  needs  to  be 
applied  to  the  type.  When  the  design  has  been  drawn  on 
the  stone  or  scratched  into  the  copper,  the  result  does  not 
admit  of  any  further  application  beyond  that  at  first  con- 
templated. But  in  letterpress  printing  the  surface  may 
be  of  a  composite  character.   It  may  be  formed  of  single 


languages  of  course  require  different  proportion*.  In  Latin 
and  French,  foMnatance.^and  u  would  he  defldent,  hta 


_  the 

once  formed,  may  be  employed  in 
Only  by  such  means  are  cheap 
Before  the  invention  of 


y (as  in  the 


the  present  day),  the  different  pages  of  a  book 
from  wooden  blocks,  cut  after  the  manner  of  a  wood-engrav- 
ing. Blocks  of  this  kind  are  of  no  use  for  printing  after 
their  first  purpose  has  been  fulfilled.  They  must  necessarily 
be  made  very  slowly  and  with  much  labor.  In  forming  a 
page  of  a  book,  on  the  other  hand,  by  the  typographic 
method  there  need  (excluding  necessary  wear  and  tear) 
only  be  the  cost  of  composing  "  the  types  and  of  "  dis- 
tributing "  them  into  their  proper  receptacles,  from  which 
they  may  be  retaken  many  times  to  form  other  composi- 


Type$:  their  Material  Charaeterutiet. 
Exclusive  of  such  printing  surfaces  as  wood-blocks  and 
casts,  the  letters,  marks,  and  signs  with  which 
letterpress  printing  is  executed  are  called  type*. 
a  proportioned  quantity  of  each  of  the  letters 
of  the  alphabet  in  any  one  body  or  face  forming  a  font.  A 
book-work  font  contains  single  letters,  diphthongs,  ligatures 
(such  as  ff,  fl),  accented  letters,  figures,  fractions,  points, 

reference  marks,  dashes  or  metal  rules  (as  ),  leader*. 

(as  ),  braces  (  — ^-%),  and  signs  (as  &,  £1.    It  also 


Book-work 
font. 


includes  quad  rats,— pieces  of  metal  of  various  widths,  which 
do  not  print,  but  are  used  to  compensate  for  the  shortness 
of  occasional  lines,  as  at  the  close  of  a  paragraph— and 
spaces  which  separate  words  and  letters.  There  are  thus 
about  226  separate  characters  in  every  ordinary  English 
foot.  The  table  used  by  type-founders  to 
regulate  the  number  of  each  of  the  sevural 
sorts  in  a  font  is  called  a  bill  of  type.  The 
are  supplied  by  English  type-founders  in  certain 
definite  proportions,  depending  upon  the  number  of  lower- 
case m's.  A  bill  of  3000  m's  usually  contains  the  sorts 
given  in  Table  I. 

Such  a  font  would  weigh  750  lb  if  of  pica  sise,  480  lb  if 
long  primer,  400  lb  if  bourgeois,  330  lb  brevier,  280  lb  minion, 
220  lb  nonpareil.  The  numbers  of  the  respective  letters  are 
based  on  the  requirements  of  the  English  language  :> 

>  There  is  a  tradition  In  one  of  the  oldest  English  foundries 
that  this  sesle  originated  In  a  laborious  calculation  of  tbe  com- 
parative number  of  different  letters  used  In  setting  up  a  lengthy 
debate  in  the  BOOM  of  Commons,  it  tielng  supposed  then  that  the 
purest  English  was  spoken  there.    The  scale  is,  however,  fre 


ters  may  be,  and  sometimes  Is,  apportioned  by  weight 
example,  in  one  of  the  "schemes"  of  fonts  used  bj 
type-founders  a  font  of  1251b  Roman  with,  as  its  comple- 
ment, 10  lb  Italic  includes  8  oz.  of  E.  M,  C ;  9  at  of  T ;  &  ft 
of  e ;  5  D>  each  of  a,  b,  n,  o,  t ;  and  so  on  down  to  3  oa  of  a 
To  estimate  the  quantity  of  type  required  for  a  page,  tbe 
number  of  square  inches  it  contains  is  measured  sad 
divided  by  4,  the  quotient  being  the  approximate  weirbt 
of  the  matter  in  pounds.  In  small  fonts,  however,  30  per 
cent,  is  added,  and  in  large  ones  30  to  40  per  cent.,  to  allow 
for  the  letters  generally  left  in  the  cases,  not  being  required 
in  the  job,  and  for  sorts,  etc  These  figures,  although  use- 
ful, are  only  approximative,  the  proportion  of  tbe  ttrtnl 
ingredients  of  type-metal  used  by  differ- 
ent founders  for  the  various  sixes  of  type 
greatly  varying  the  < 

Each  of  the  parts  of  a  type 
nical  name.  In  the  annexed  Wrt,nf. 
diagram  ( Fig.  1 1  of  the  capi- 
tal  letter  M  the  darkest  space 
ii,  'i,  a,  ii.  is  called  the  /see ;  and  only  that 
part  of  the  type  touches  the  paper  is 
printing.  The  face  is  divided  into  tbe 
"  1,  which  comprises  tbe  whole 


outline  of  the  type  M  .  the  awt/s,  or  tbe 
horizontal  lines  marked  2,  which  complete 
the  outline  of  the  letter ;  the  beard,  coe- 
xisting of  the  bevel  or  sloping  part  marked 
4,  b.  and  the  aWder  or  fiat  portion  below 
b.  The  shank  is  the  entire  body  of  tbe  let- 
ter, d,  the  front  part  (that  shown)  beiat 
known  as  the  belly  and  the  oorrcspondiiK 
~.~*  Koi,  ;,mI  u  Mi.  The  spaces  st  » 


part  behind  as  the  back.  The  spaces  st  » 
unter.,  which  regulate  tbe  distances  apart 

n  pr 
Cna 


quently  found  defective  in  practice.  It  Is  a  carious  fact,  ft* 
Instance,  that  the  matter :of  Charles  Dickens's  works  will  «r^? 
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ma  in  •  line  of  type.  The  hollow  groove  extend- 
.  the  shank  at  e,  e  is  the  nick,  which  enables  the 
to  recognise  the  direction  or  the  type  and  to  die- 
body.  The 


Printing  has  been  defined  to  be  the  act,  art,  or  practice  of  im 


tiDKuish  different  fonts  of  the 
tiiis  simple  expedient  would  retard  the 
po»ing  types  by  fully  one- half.  The  ear 
did  not  know  the  dm  of  the  nick.  Io 
at  j  and  f,  a  part  of  the  face  overhangs  the  shank ;  this  is 
called  the  hem.  The  groove  g  divides  the  bottom  of  the  type 
iDto  two  parts  called  the,  feet.  An  impression  from  that  part 
of  a  type  on  which  it  stands  would  beaa  Types  mast  be 
perfectly  rectangular,  the  minateat  deviation  rendering 
thi-m  useless.  Any  roughness  at  the  sides  is  called  burr, 
and  any  injury  to  their  faces  a  tatter.  Smoothness,  sharp- 
ness of  angle,  and  perfection  of  finish  are  also  prime 
requirements.  A  line  of  types,  when  viewed  along  the 
back,  presents  the  appearance  of  a  solid  bar  of  metal. 
Types  which  have  the  face  cast  in  the  middle  of  the 
.  shank,  as  a,  c,  e,  m,  etc.,  and  that  leave  an  open 
leUtr*"0      'P***  above  them  corresponding  to  that  below, 

caused  by  the  beard,  are  known  as  ihori  Utter*. 
Those  whose  Ktem  extends  to  the  top  of  the  shank,  as  b,  d, 
f,  etc.,  are  called  <ucmding  lettert.  Those  that  have  a  stem 
extending  over  the  shoulder,  as  g,  p,  etc, are  called  descend- 1 
in.;  letter*.  Those  that  are  both  ascending  and  descending, 
and  extend  over  the  whole  of  the  shank,  as  Q  and  j,  are 
long  letter*.  Small  letters  and  figures  cast  upon  the  upper  part 
of  the  shank,  as  1«,  are  called  euperiort;  those  very  low 
down  on  the  shank  are  inferior*,  as  H*.  Types  that  are 
very  heavy  and  massive  in  appearance  are  called  fat-faced  ; 
those  that  are  fine  and  delicate,  lean-faced.  A  type  whose 
face  is  not  in  proportion  to  the  depth  of  the  shank  (c^.,  a 
small  pica  cast  on  a  pica  body)  is  a  battard  type. 
Types  are  of  various  sizce,  ranging  from  those  used  in 

printing_pocket  Biblee  to  those  for  large  pla- 
*P*cimens  cards.  The  variation  is  confined  to  the  supcr- 
Llls         ficial  dimensions  of  their  ends,  or  bodies,  as  they 

are  called-  Each  body  has  a  distinctive  name. 
The  following  are  specimens  of  the  principal  bodies  of  ordi- 
nary types,  and  show  the  relation  of  the  various  bodi 
to  another : 

Printing 


Printing  has 


line 


Printing  has  bee 


Printing  has  been  defi 

Double  Pica— tl^  lines  to  the  foot 

Printing  has  been  defined  to 

Great  Primer— 61^  Unas  to  the  foot 

Printing  has  been  defined  to  be  the 

English— 44  lines  to  the  foot 

Printing  has  been  defined  to  be  the  act,  a 

Pica-71^  lines  to  the  foot. 

Printing  has  been  denned  to  be  the  act,  art,  or 

Small  Pica— 83  lines  to  the  foot 
Printing  has  been  denned  to  be  the  act,  art,  or  pr 


been  defined  u>  be  the  act,  art,  or  practice  of  imp 

foot 


denned  to  be  the  act  art  or 
Nonpareil— 143  Hues  to  the  foot. 

Printing  bat  b««n  deflntd  to  l*>  th»  *ct,  art,  or  practice  of  lmpraaatn*  la 


t«  fcfl  UM  tat,  art,  or  prmcllM  of 

Pearl— 178  lines  to  the  foot 

1 k)  to  St*  M, ««,  «t  pMHl  1  tof.—Uf  Uam,  • 

Diamond— 207  lines  to  the  foot. 


(Jem— 222  lines  lo  the  foot. 


It  is  a  confusing  and  inconvenient  anomaly  that  the  I 
made  by  different  English  founders  vary  in  gjseoftvDcs. 
size,  although  they  bear  the  same  name.  The  iV**- 
above  figures  refer  to  the  types  of  Messrs.  Miller  A  Richard, 
the  royal  type-founders  for  Scotland;  but  other  eminent 
makers  supply,  for  instance,  long  primer  which  is  89),  90,  or 
92  Hues  to  the  foot.  This  has  been  remedied  in  America 
by  an  agreement  on  the  part  of  the  founders  to  adopt  one 
standard  pica,  to  divide  that  pica  into  a  certain  number  of 
equal  parta.  and  to  cast  all  their  types  as  multiples  of  one  of 
these  parts.  They  divide  the  pica  into  twelve  points,  and  the 
point  is  the  unit  upon  which  the  system  is  baaed.  There  is 
also  another  practical  advantage  in  this  multiple  system : 
each  type  bears  a  simple  proportion  to  the  others,  and  there- 
fore can  be  used  in  exact  combination.  Thus  pearl  is  5, 
nonpareil  6,  minion  7,  brevier  8,  bourgeois  9,  long  primer 
10,  small  pica  11,  and  pica  12  points.  In  Germany,  France, 
and  other  countries  of  the  Continent  a  uniform  system  of 
points  has  been  adopted,  based  on  a  scale  of  133  "Ciceros  " 
(corpus  12)  to  60  centime  tree.  The  types  which  most  nearly 
to  those  already 

Size  in 

Centi- 
metre 

im 


Point  Slie  In 

Ems  to  Centi- 

Fooi.  metre. 

Borgi«9            90  08  .880 

Garmond  10       81.07  .3759 

Cicero  12   67.58 


Printing  has  been  defined  to  be  the  act,  art,  or  practi 

Bourgeois-ICS^  lines  to  the  foot 
Printing  has  been  defined  to  be  the  act,  art,  or  practice  of 


Point 
Ems  to 

Foot. 

PerlS.   162.16 

Nonparcllleo.  135.12 

Colonel  7   115.83 

Petit  8   101.34 

The  number  of  lines  given  to  the  foot  in  tbe  above  speci- 
mens of  bodies  is  the  theoretic  and  practically  the  only  ap- 
proximative standard.  The  height  of  types  varies  slightly 
with  different  founders,  the  mean  being  \\  in.  The  old 
Scotch  height  is  about  rfs  in.  higher.  Types  lower  than 
the  ordinary  dimension  are  said  to  be  low  to  paper,  and  if 
surrounded  by  higher  types  will  not  give  a  perfect  impres- 
sion. Spaces  and  quadrats  were  formerly  only  throe-fourths 
of  an  inch  in  height;  but  since  electrotyping  has  become 
so  common  they  are  almost  invariably  cut  high,  i.e.,  up  to 
the  shoulder  of  the  type.  Six  lines  of  pica  and  twelve 
lines  of  nonpareil  each  rover  sn  inch  in  depth.  It  is,  how- 
ever, not  possible  to  know  the  Mzeof  a  type  in  a  printed  page 
by  placing  a  rule  measure  upon  it  as  many  books  are  not  set 
solid :  the  lines  are  not  close  together,  but  leaded  ont  with 
pieces  of  lead,  to  make  them  cover  a  larger  space.  A  com- 
municalion  of  great  importance  contributed  to  a  news- 
paper may  be  set  up  in  the  same  type  as  the  leading  article ; 
but  if  not  leaded  it  will  appear  to  the  non-technical  reader 
to  be  io  a  smaller  character. 

The  width  of  pages  or  columns,  in  the  technical  language 
of  the  printing  office,  is  expressed  according  to  the  number 
of  "  ems," — that  is  of  a  pica  m, — tbe  square  of  the  depth  of 
pica.  As  the  latter  is  one-sixth  of  an  inch,  the  em  is  tbe 
same  width,  and  a  page  of  twenty-four  ems  wide  is  equal  to 
one  4  inches  wide.  The  columns  of  this  Encyclopedia. 
are  17  ems  wide. 

According  to  the  purpose  for  which  they  are  used,  types 
are  divided  into  two  classes — book  type,  in-  Varieties 
eluding  Roman  and  Italic,  and  job  type,  includ-  of  face, 
ing  a  multitude  of  fanciful  forms  of  letters, 
ebiufly  founded  on  the  shape  of  the  Roman  and  Italic  let- 
ters, and  intended  to  be  more  prominent,  delicate,  elegant, 
etc  It  is  impossible  to  enumerate  all  the  varieties  of  tbe 
latter  clans,  as  additions  are  being  constantly  made  and 
once  popular  styles  always  going  out  of  fashion.  Tbe  lead- 
ing varieties  are  tbe  antiques,  which  are  Roman  letters  with 
strokes  of  nearly  uniform  thickness,  as  M :  sanserifs  or  gro- 
tesques, which  have  no  serifs,  as  M  ;  blacks,  as  ffl ;  and 
scripts  which  represent  the  modern  cursive  or  Italian  hand- 
writing, as  M-    Black  letter  is  now  only  a  jobbing  type  in 
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English-speaking  countries,  although,  at  ttated  la  the  hi* 
tancal  section  oft 


on  of  thia  article,  it  wma  the  first  character  used 
in  printing.  It  is  (till  used  in  Germany,  with  certain  modi- 
fications, m  the  principal  text-letter  for  hooks  and  newt- 
papers.  A  comparison  of  the  numerous  reproductions  that 
have  been  issued  of  Oaxton's  works  with  any  modern  line 
of  black  letter  will  show  bow  greatly  the  form  and  style 
have  been  altered  within  a  period  of  four  centuries.  The 
present  style  of  Roman  type  dates  only  from  about  the  first 
quarter  of  the  18th  century.  Previously  the  approved  sbape 


Printing  has  been  defined  to  be  the  act, 

The  use  of  this  type  was  revived  by  Whittingham  of  the 
Chiawick  Press  about  1843,  and  it  has  since  become  a  favor- 
ite form,  under  the  name  of  old  style.  Some  of  the  punches 
cut  by  the  first  notable  English  type-founder,  William  Gas- 
Ion  (1692-1766),  have  been  preserved  and  types  are  being 
constantly  cast  from  them.  Nearly  all  founders  now  pro- 
duce modernised  old  style.  For  the  recent  revival  of  old 
style  printing,  see  p.  756  below. 

Lartfe  letters,  such  as  are  employed  for  large  bills  and 
posters,  are  made  of  wood,  chiefly  rock  maple,  sycamore, 
pine,  and  lime.  These  are  cut  up,  planed  to  tbe  required 
sise,  and  then  enjrraved,  generally  by  special  machinery, 
this  being  a  business  quite  distinct  from  that  of  letter- 
founding.  Tbe  larger  letters  are  designated  as  two  line, 
three  line,  four  line,  etc.,  —meaning  twice,  thrice,  or  four 
times  the  depth  of  face  of  pica  or  great  primer,  etc 

Type  metal  is  an  alloy,  of  which  lead  is  the  principal  in- 

Tm«  moui  Rredient ;  but,  owing  to  its  softness,  antimony 
lype  meiai.  ^  Uq  m  ^  ^  „  p  m  and  ^ 

xiv.  p.  378).  A  patent  type  metal  (Besley's)  was  invented 
in  1856  in  which  the  mixture  consisted  of  lead,  regulus  of 
antimony,  tin,  nickel,  copper,  and  bismuth.  Nearly  all 
type  is  now  made  with  some  of  these  metals  superadded. 
Ductility,  hardness,  and  toughness  are  the  prime  requisites 
of  a  type  metal. 

Tbe  earliest  printers  made  their  own  types,  and  the 
M  .  books  printed  from  them  can  now  be  distin- 

oftvnes        gnished  with  almost  as  much  certainty  as  hand- 
writing  can  be  identified.   The  modern  printer 
has  recourse  to  the  type-founder.   Tbe  first  step  in  the 
making  of  type  is  cutting  the  letter  on  the  end  of  a  piece 
r  the  punch  (see  Fig.  2), 


fa 


sa 


Gt.P. 


Fio.  2  — Punch.   Fio.  3.— Drive.  Fio.  4.— Matrix. 

wards  hardened.  This  is  an  operation  requiring  great  care 
and  nicety  (there  being  comparatively  few  adepts  at  it),  in 
order  that  the  various  sorts  in  a  font  may  be  exactly  uni- 
form in  width,  height,  and  general  proportions  to  each  other. 
A  separate  punch  is  required  for  each  character  in  every 
and  the  making  of  them  is  the  most  expen- 
of  type-founding.  During  the  process  of  its 
"  i  is  frequently  tested  or  measured  by 
>  gauges  to  insure  its  accuracy.  When  finished  It  is 
er  a  light,  the  flame  of  which  blackens  the  letter, 
and  thus  enables  an  impression,  called  a  moire  proof,  to  be 
stamped  on  papor.  When  the  letter  is  perfect,  it  is  driven 
into  apiece  of  polished  copper,  called  the  drive  or  strike 
(Fig.  3).  This  passes  to  the  justifler,  who  makes  the  width 
and  depth  of  the  faces  uniform  throughout  the  font.  They 
must  then  be  made  to  line  exactly  with  each  other.  When 
completed,  the  strike  becomes  tho  matrix  (Fig.  4),  wherein 
the  face  of  the  type  is  made.  This  method  of  making  a 
matrix  has  until  now  been  in  almost  universal  use  in  Great 
Britain.  It  is,  however,  a  very  slow  and  costly  process.  In 
America  thegreat  majority  of  matrices  are  made  otherwise. 
If  tbe  desijrn  of  the  font  to  be  produced  is  original,  it  is 
often  cnt  by  hand  or  by  an  engraving-machine  on  the  piece 
of  metal  which  is  to  form  the  matrix.  If,  on  the  other  band, 
an  existing  font  has  to  be  copied,  tho  matrix  is  made  by 
electro-deposition.  A  perfectly  good  type  is  selected,  and 
Inserted  in  a  mould  specially  made,  called  a  ftuMe  mould 
(Fig.  5).   Sufficient  metal  of  a  more  fusible  nature  than  the 


type  is  east  round  it,  and  forms  a  shape  similar 
the  ordinary  matrix.  This  fusible  east  is  then  placed  is  a 
box  protected  by  glass  and  gntta-percha,  in  order 
copper  deposit  may  be  kept  square  and  to 


Fio.  5.-Mould. 


mensions.  This  arrangement  also  limits  the  deposition  to 
the  face.  The  box  is  Immersed  in  the  copper  electrotypioi 
solution,  in  which  it  may  be  left  until  the  deposit  of  metal 
has  increased  to  a  thickness  at  which  it  may  be  backed  op 
with  copper,  or  it  Is  left  until  it  reaches  the  full  thickness, 
which  is  about  A  of  an  inch.  It  is  then  fitted  in  tine,  art, 
position,  and  height.  The  minutest  imperfection  or  blem- 
ish is  reproduced  by  the  deposition,  and  the  type  cast  from 
such  a  matrix  is  a  perfect  counterpart  of  tbe  original.  A 
school  of  type-engravers  has  recently  sprung  up  in  tbe 
United  States,  cutting  exclusively  on  metal  and  prodocini 
ornamentation  and  finish  which  the  punch-cutters  cannot 
rival.  It  is  expected  that  in  the  course  of  time  the  electro- 
type matrix  will  nearly  supersede  that  made  in  the  old- 
fashioned  way  with  the  punch.  In  the  ordinary  netted 
the  mould  in  which  the  body  of  the  type  is  formed  it  mtd« 
of  hardened  steel  in  two  parts ;  one  {part  is  fastened  to  the 
machine  and  is  stationary,  while  the  other  is  movable-  to 
that  it  may  be  adjusted  for  the  proper  width  of  tbe  letters, 
as  one  it  wider  than  another.  The  combined  matrix  sad 
mould  are  then  adjusted  to  the  type-casting  machine,  which 
manufactures  types  at  the  rate  of  from  25  to  about  130  per 
minute  according  to  the  body.  Tbe  metal  is  kept  fluid  ry 
a  little  furnace  underneath  and  is  injected  into  the  moaid 
by  a  pump,  the  spout  of  which  is  in  front  of  the  metal  pot 
The  mould  is  movable,  and  at  every  revolution  of  the  wheel 
it  comes  up  to  the  spout,  receives  a  charge  of  metal,  tad 
flies  back  with  a  fully  formed  type  in  its  bosom ;  when  the 
upper  half  of  the  mould  is  lifted,  a  type  is  ejected.  Tbe 
spring  in  front  holds  the  copper  matrix  in  dose  proximity 
to  the  mould.  The  letter  a,  for  instance,  stamped  it  tbe 
matrix  it  directly  opposite  the  aperture  in  the  mould  which 
meets  the  spout  of  the  pump  When  a  due  proportion  of 
a's  are  cast,  another  matrix  with  b  stamped  on  it  take*  its 
place,  and  so  on  throughout  the  whole  font.  Tbe  types, 
however,  are  not  finished  when  they  leave  the  machine. 
There  will  be  found  attached  to  each  a  wedge-shaped  jd 
(Fig.  6),  somewhat  similar  to  that  on  a  bullet  east  in  s  hand- 
mould.  These  are  picked  off  by  boys  at  the  rat* 
-rtsa.  of  from  2000  to  6000  per  hour.  A  burr  which 
ttill  adheres  to  the  shoulder  of  the  type  is  taken 
off  by  the  rubbers,  who  rub  the  sides  on  circular 
stonesor  on  files.  The  types  afterwards  go  to  the 
tetters,  who  arrange  them  in  long  lines  ready 
for  the  dresser,  and  he  slips  them  into  t  loaf 
stick,  turns  them  on  their  face,  and.  after  doiy 
fastening  them,  cuts  with  a  plane  a  groove  is 
the  bottom,  which  forms  the  feet.  |  These  pro- 
cesses are  now  frequently  performed  by  s  ma- 
chine, which  produces  types  that  do  not  reqoirs 
rubbing  or  dressing.)  The  types  are  then 
dressed  and  the  picker  takes  them  in  hand,  m 
Fio  6— Type  order  to  Pick  oat  **ch  defective  letter  with  to* 
with  jet.  aid  of  a  magnifying  glass.  They  are  ntallr 
made  up  into  parcels  ofaconvenicnt  site,  called 
type  fovndere'  page*,  weighing  about  8  lb  each. 

Subjoined  is  a  description  of  a  machine  for 
automatically  the  various  operations  of  easting 
and  finishing  type  which  was  invented  about 
twenty  years  ago  by  Messrs.  J.  R.  Johnson  and 
J.  S.  Atkinson.  In  this  apparatus  the  metal  is 
fused,  injected  into  tbe  mould,  the  cast  letter 
turned  out,  rubbed  or  planed,  first  on  one  side 
and  then  on  the  other,  the  feet  cut  out  and  smoothed,  tot 
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dressed  sides  planed  alternately,  and  the  finished  letter  set 
op  on  »  stick  ready  for  use  by  the  printer.  The  casting 
machine  and  the  dressing  machine  are  in  reality  distinct, 
though  mounted  on  a  common  frame.  The  whole  is  driven 
by  a  steam-engine  or  other  prime  mover.  The  casting 
machine  consists  of  a  furnace  covered  by  a  shallow  pot 
holding  the  fused  metal.  In  this  is  a  pump,  and  the  mould 
is  placed  opposite  its  nozzle.  The  mould  being  adjusted 
and  the  matrix  in  its  place,  the  molten  metal  is  injected 
and  then  solidifies,  forming  a  perfect  type,  bnt  with  jet  at- 
tached. This  letter  is  then  thrust  oat,  and  the  mould  closes 
strain  for  another  jet  of  molten  metal.  All  this  is  effected 
by  one  revolntion  of  the  axle  of  the  machine.  The  letters 
pass  through  a  channel  one  by  one  into  the  dressing  ma- 
chine. On  arriving  there  tbey  have  each  of  their  Bides 
planed  in  succession  by  being  held  against  cutters.  When 
one  side  is  made  true  with  respect  to  the  set  of  the  letter  on 
its  face,  it  is  passed  over  a  second  cutter,  which  planes  the 
second  side  absolutely  parallel  to  the  first.  After  this  the 
type  is  carried  in  a  line  at  right  angles  to  its  former  course 
past  a  series  of  similar  cutters,  which  plane  out  the  foot, 
farther  smooth  its  surface,  and  plane  each  of  the  t  wo  dressed 
sides  in  succession  ;  this  completes  the  dressing  or  finishing 
of  the  types,  which,  continuing  on  their  course,  pass  upon 
s  composing  stick  and  are  ready  for  the  printer.  The  line 
of  types  presents  the  appearance  of  a  solid  bar  of  metal,  so 
true,  flat,  and  square  are  the  surfaces  of  tbeseveral  separate 
letters.  This  machine  has  been  considerably  improved  by 
Mr.  P.  M.  Shanks.  The  new  machine  is  of  simpler  construc- 
tion and  its  parts  are  more  compact.  It  does  not  produce 
better  type,  nor  work  quicker, — the  speed  in  all  type  ma- 
chines being  regulated  by  the  time  required  to  cool  the  vol- 
ume of  metal,  which,  when  on  the  machine,  is  assisted  by 
baring  water  percolating  through  the  heated  parts  of  the 
mould.  The  working  of  the  new  machine  is  more  readily 
by  the  manipulator,  and  there  is  considerable  re- 
in its  cost. 


We  may  now  describe  the  manipulation  of  the  types  in 
the  printing  office,  and  for  the  sake  of  conciseness  reference 
must  be  made  only  to  the  operations  connected  with  ordi- 
nary book -work.  These  differ  in  details  from  the  methods 
in  use  in  the  other  two  departments  of  the  printing  busi- 
>, — news- work  and  job-work. 

received  from  the  foundry  in  the  packages 
called  pages,  are  placed  in  shallow  trays  called 
cotes.  These  contain  compartments  or  boxes, 
each  of  which  is  appropriated  to  some  particu- 
lar tori  or  character.  The  cases  when  in  use  stand  on 
frame*  or  sloping  desks.  The  case  at  the  top  is  the  upper 
esse,  and  that  below  the  lower  cote.  The  former  contains 
ninety-eight  equal-sized  boxes,  appropriated  principally 


|  tor  as  he  stands  at  work.  As  a  man  picks  ont  from  the  boxes 
seldom  less  than  1500  letters  per  honr  and  distributes  or 
replaces  on  the  average  about  5000  per  boar,  it  is  necessary 
that  the  most  economical  allocation  of  the  boxes  should  be 

I  adopted.  The  system  of  allocating  the  various  types  is 
called  the  toy  of  the  case ;  Fig.  7  illustrates  the  plan  used 
in  the  principal  English  book  office*  ;  but  there  are  many 
deviations. 

The  types  when  taken  from  the  cases  are  arranged  in 
lines  or  composed  "  in  an  instrument  called  a 
composing  ttkk,  made  of  iron,  brass,  or  gun- 
metal.  The  slide  in  the  middle  is  movable  so 
as  to  accomodate  varying  lengths  of  lines.  In  the  com- 
posing room  the  frames  are  arranged  in  rows,  supporting 
the  cases.  The  compositor  fixes  the  "  copy,"  or  document 
which  he  is  to  repeat  in  type,  in  a  convenient  place  before 
his  eye,  and  on  some  part  of  the  case  that  is  seldom  used. 
In  his  left  hand  he  holds  the  composing  sti<-k,  and  with  the 
thumb  and  first  finger  of  the  right  hand  lifts  the  letters 
from  the  boxes,  and  arranges  them  in  the  composing  stick, 
every  letter,  point,  or  sign  being  picked  out  separately.  In 
this  operation  he  is  much  assisted  by  the  use  of  a  setting- 
rule,  a  thin  brass  or  steel  plate  which,  being  removed  as 
successive  lines  are  completed,  keeps  the  type  in  place. 
When  so  many  words  and  parts  of  words  as  will  nearly  AH 
the  line  have  been  composed,  it  is  made  the  exact  length 
required  by  inserting  or  diminishing  the  space  between 
the  several  words.  This  is  called  justifying  the  line  and  is 
effected  by  means  of  the  spaces  already  mentioned.  If  the 
work  is  not  "solid" — that  Is,  if  the  lines  are  not  close 
together — the  strips  of  metal  called  lead*  are  nsed.  They 
vary  in  thickness,  but  always  form  aliquot  parts  of  pica  body. 
A  good  compositor  must  possess  intelligence  and  a  reason- 
able amount  of  general  knowledge :  he  mnst  be  able  to  read 
his  copy  with  readiness,  and  to  understand  its  meaning,  in 
order  to  punctuate  it  properly.  He  should  be  able  to  spell 
correctly,  as  some  copy  is  almost  undecipherable  in  regard 
to  separate  letters,  while  other  copy  is  incorrectly  spelt. 
When  the  composing  stick  is  filled,  the  type  is  lifted  on 
to  a  galley,  a  shallow  tray  of  wood  or  metal,  two  or  three 
sides  of  which  are  flanged,  for  the  purpose  of  supporting 
the  type,  when  the  galley  is  slightly  inclined.  Stickful 
after  stickful  of  type  is  placed  on  the  galley  until  it  is  fulL 
The  matter  is  then  fastened  up,  a  proof  taken  at  the  proof 
press,  and  the  work  of  the  render  or  corrector  of  the  press 
—described  below — begins.  The  proof,  marked  with  the 
necessary  corrections,  is  given  back  to  the  compositor,  in 
order  that  he  may  make  the  required  alterations  in  the 
type. 

The  type,  being  duly  corrected,  is  made  up  into  pages  of 
the  required  length  (unless  the  author  has  de- 
sired to  see  proof  in  slip).    It  is  then  imposed,  Imposing. 
|  that  is,  the  pages  are  arranged  in  such  a 
[  manner  that,  when  printed  and  the  sheet  folded,  they  will 


to  the  capital  and  small  capital  letters ;  the  latter  has  fifty- 
three  boxes  of  various  sizes,  appropriated  to  the  lower-case 
sorts.  The  difference  in  the  sise  of  the  boxes  corresponds 
to  the  difference  of  quantity  of  letters  in  a  font,  as  already 
stated, — the  lower-case  e  for  instance,  having  the  largest 
box.  The  localisation  of  the  letters,  etc,  is  a  subject  on 
which  opinions  differ,  the  object  being  to  bring  the  letters 
most  frequently  required  nearest  to  the  hand  of  the  composi- 


fall  in  doe  numerical  sequence.  The  impression  from  any 
arrangement  of  pages  will  be  the  reverse  of  that  in  which 
they  are  laid  down.  If  an  ordinary  four-page  newspaper 
supplement  be  opened  and  spread  out  with  the  first  page 
uppermost,  it  will  be  found  that  on  this  side  the  order  of 
pages  is  4,  1 ;  when  turned  the  pages  are  2,  3.  The  type 
pages  must  be  ranged  in  the  reverse  way,  as  1,  4;  3,  2. 
Thus  the  fourth  page  is  placed  alongside  the  first,  because 
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both  most  be  printed  together  on  the  outside;  the  third 
page  U  to  the  left,  and  the  second  to  the  right,  because  in 
books  the  odd  page  -the  r«r»  is  always  to  the  right.  For 
a  quarto  a  sheet  of  paper  is  folded  twins,  that  is  once  across 
its  breadth  and  then  once  in  a  perpendicular  direction  down 
the  middle.  It  contains  four  leaves,  and  if  these  are 
printed  on  both  sides  eight  pages.  The  two  sides  of  a 
sheet  are  called  the  outer  and  inner  forms  respectively.  A 
sheet  of  octavo  is  folded  throe  times,  making  8  leaves  or  16 
pages.  The  sise  of  a  book  depends,  not  only  upon  the  Dum- 
ber of  times  the  sheet  has  been  folded,  and  described  accord- 
ingly as  4to,  8  vo,  12mo,  etc,  but  upon  the  sise  of  the  sheets. 
The  dimensions  of  the  papers  commonly  used  in  book- 
printing  are :  imperial,  22  X  30  inches ;  super  royal,  201  X 
271  j  royal,  20  X  25 ;  medium,  19X24;  demy,  17i  X  22$  • 
double  crown,  20 X  30;  double  foolscap,  17X27:  poet,  15} 
X  191.  Hence  to  say  that  a  book  is  a  quarto  merely  gives  no 
precise  indication  of  its  dimensions,  as  a  quarto  of  one  sise 
of  paper  may  be  smaller  than  an  octavo  of  another ;  it  is 
also  necessary  to  know  the  sise  of  the  sheets  of  which  it  is 
composed. 

When  a  printed  book  is  opened,  it  will  be  found  that  at 
the  foot  of  certain  pages  there  is  usually  a  letter 
and  at  the  foot  of  another  a  letter  and  a  figure, 
as  B,  B  2;  further  on  another  letter  and 
'  letter  and  figure.  On  going  through  the  book  it 
will  be  seen  that  the  letters  are  iu  regular  alphabetical 
order,  and  occur  at  regular  intervals  of  eight,  twelve,  six- 
teen, etc.,  pages.  These  designate  the  several  sheets  of 
which  the  book  is  composed  and  are  called  ngnaturet,  so 
that  a  sheet  may  be  designated  B,  and  the  pages  of  which 
it  consists  are  thereby  sufficiently  indicated.  (Ocasionally, 


single  exception  of  the  advertisements,  has  for  yean  past 
been  set  up  by  machinery,  and  that  more  than  10,000  pages 
of  the  present  edition  of  the  Ehcyclopjedia  Butaxihca 
have  also  been  so  set  up  [in  Edinburgh].  We  have  net  space 
to  describe  with  any  minu 

ing  machines.   In  the  Fraser  machine  (Fig.  8),  cue  of  tee 


onsista  are  thereby  sufficiently  indicated,  (v^-.^u-..,. 
in  the  present  work,  numbers  are  used  instead  of 
ters.)   These  signatures  assist  the  binder  in  folding,  as 

in  each  sheet;  hence 


they  occupy  a  certain  specified  . 

to  ascertain  if  the  sheet  has  been  folded  properly  it  is  only 
necessary  to  examine  the  position  of  the  signature.  The 
binder  also  is  thus  assisted  in  gathering  or  collating  together 
the  sheets  of  a  volume  in  proper  order.  Signature  A  is 
omitted,  because  it  would  be  on  the  title  or  first  page,  and 
would  be  both  unnecessary  and  unsightly.  By  old  custom 
J,  V,  and  W  are  discarded,  I  and  J,  U  and  V  being  origin- 
ally used  indiscriminately  bv  printers,  while  W  was  written 
UU  or  V  V.  When  the  alphabet  is  exhausted,  a  new  one  is 
commenced,  distinguished  by  a  figure  precedent,  as  2B,  2 
C  etc. 

The  pages  of  types  are  arranged  in  proper  order  on  a  flat 
table,  covered  with  stone  or  metal,  called  the 
Form.  imposing- itone,  and  are  then  ready  to  be  made 
into  a  form,  that  is,  in  such  a  state  that  they  i 
can  be  securely  fastened  up  and  moved  about.  The  form 
is  enclosed  in  an  iron  frame  or  chose,  subdivided  by  a  cross 
bar.  The  portions  of  the  type  are  separated  by  furniture, 
which  may  be  of  metal  or  wood  or  both.  It  is  of  the  same 
height  as  the  chase,  but  lower  than  the  type,  and  therefore 
does  not  print,  but  forms  the  margin  of  the  printed  pages. 
At  the  sides  of  the  two  sections  of  the  forms  are  pieces  of 
furniture  of  a  tapering  shape,  called  tidc-tUckn,  and  at  the 
top  and  bottom  corresponding  pieces,  called  foot-etiekt. 
Small  wedges,  called  quoins,  are  inserted  and  driven  for- 
ward by  a  mallet  and  a  thooting-ttick,  so  that  they  gradu- 
ally exert  increasing  pressure  upon  the  type.  Other 
mechanical  means  for  locking  up  are  also  occasionally 
adopted.  When  sufficiently  locked  no,  the  whole  is  quite 
as  firm  and  portable,  however  many  thousands  of  pieces  of 
1  it  may  consist  of,  as  if  it  were  a  single  plate.    In  this 


contained 


of  its  class,  which  has  been  made  nse  of  to  the  ex- 
in  the  present  work,  the  types  are 


of  the  machine,  the  trays  having  previously  r  been'  filled  by 
complementary  apparatus  called  the  distributor. 


trays  A,  in  the  upperjart 
In  these 


rapid  sketch  wo  purposely  omit  mention  of  several  opera- 
tions which,  though  important  and  indispensable,  are  only 
of  interest  to  the  workman. 

For  many  years  endeavors  have  been  made  to  construct 

machines  for  type-setting  which  should  obviate 
Type-netting  hand  labor.  Picking  out  the  types  separately 
machines,    from  their  boxes  and  arranging  them  singly  in 

the  composing  stick  is  an  irksome  and  mo- 
notonous operation,  and  one  which  it  might  be  thought 
comparatively  easy  to  perform  by  automatic  machinery. 
But  of  the  many  different  composing  machines  that  have 
been  invented  less  than  half  a  dozen  have  stood  the  test  of 
practical  experience.  These  have  been  confined  to  special 
classes  of  work,  and  it  is  open  to  doubt  whether  the  nimble 
fingers  of  a  good  compositor,  aided  by  the  brains  which 
no  machinery  can  supply,  do  not  favorably  compare  on  the 
ground  of  economy  with  any  possible  mechanical  arrange- 
ment. On  the  other  band,  employers  and  makers  of  ma- 
chines allege  that  owing  to  the  opposition  of  the  men 
machine  type-setting  has  not  had  fair  play.  However  that 
may  be,  it  is  undeniable  that  a  composing  machine  is  still 
rare  in  printing  offices,  and  where  employed  it  is  only  as  an 
auxiliary  to  the  ordinary  labor  of  the  men.  It  deserves 
be  mentioned  that  nearly  the  whole  of  the 


trays  the  types  are  kept  in  position,  and  pressed  towards  the 
front  part  of  each  tray,  by  slips  of  metal  attached  by  cord* 
to  the  box-wheels  B;  each  of  these  contains  a  spring  of 
sufficient  strength  to  press  the  line  of  types  steadily  f 
against  the  separators C,  which  are  formed  with  an  1 
shoulder,  nnder  which  the  front  type  in  each  line  ps<?ei. 
The  keys  are  connected  by  levers  to  the  separators. and  the 
depression  of  any  key  causes  the  corresponding  separator  to 
descend,  carrying  with  it  the  front  type  of  the  line  into 
the  grooved  face-plate,  down  which  it  slides  into  the  com- 
posing stick  Q.  Immediately  the  finger  is  lifted  from  the 
key  the  spiral  spring  D  raises  the  separator  to  its  original 
position,  and  the  next  type  in  the  line  takes  the  place  of 
the  one  just  released,  and  so  in  succession  as  fast  as  the 
keys  can  be  pressed.  Under  the  keys  runs  a  rod  connected 
by  a  crank  motion  with  the  pusher  G,  which,  with  every 
depression  of  a  key,  pushes  forward  the  line  of  type  in  the 
composing  stick,  thus  making  room  for  the  next  letter.  The 
matter  is  thus  set  in  one  continuous  line,  ready  to  be  divided 
into  lines  of  the  required  length  either  by  the  operator  at 
the  machine  or  by  another  hand  working  in  conjunction. 
The  speed  of  the  machine  varies  from  6,000  to  12.000  typ«s 
per  hour,  but  is  regulated  solely  by  the  skill  of  the  opera- 
tor, as  the  machine  will  work  as  fast  as  the  keys  can  be 
pressed.  The  composing  machines  now  employed  at  the 
Timet  office  are  an  Improved  form  of  an  apparatus  invested 
by  Charles  Kastcnbein,  and  introduced  there  in  1872.  The 
operator  sits  in  front  of  four  rows  of  keys  one  above  the 
other,  something  like  the  manuals  of  an  organ,  bat  only 
about  three  feet  wide, 
type  or  character, 
vertically  at  the  top  < 

key  works  a  series  of  levers,  and  an  iron  finger  pus! 
undermost  type  from  its  tube,  when  it  falls  into  a  , 
formed  in  a  conducting  plate,  narrowing  at  the  bottom  to 
its  apex.  Immediately  below  is  a  receptacle,  and  by  the 
of  a  treadle  the  type  is  pushed  along  a  channel 
follow,  the  matter  being  thus  set  up  in  s  km? 


ice  tne  manuals  oi  an  organ,  cm  01117 
de.  Each  of  the  keys  correspond*  to  a 
The  types  are  kept  in  tin  tubes  pW 
» of  the  machine.   The  depression  of  a 


Other 

line,  on  a  groove  of  the  width  of  an  em  quad.,  and  ronninr 
from  left  to  right.  The  type  when  it  first  comes  into  the 
groove  is  in  an  upright  position,  bnt  in  passing  slung  it  be- 
comes twisted,  so  that  the  letters  stand  at  an  angle  of  about 
45°  when  they  reach  the  point  at  which  they  are  joatined. 
This  groove  communicates  at  its  dexter  extremity  with  the 
justifying  galley,— a  simple  apparatus,  something  of  the 
nature  of  a  composing  stick  and  galley  combined.  Then 
the  type  is  divided  Into  portions  or  lines  of  the  required 
length  and  justified  in  the  galley,  which  la  adjustable  to  toe 
width  of  the  required  length.  As  the  long  line  approaches 
him,  the  justifler  with  a  small  bodkin  accelerates  a  portion 
large  enough  in  his  judgment  to  fill  the  width  of  bis  col- 
umn. When  this  is  done  he  presses  his  foot  on  the  treadle 
s  to  I  under  him,  and  thereby  causes  the  line  to  be  pushed  hits 
the  I  the  galley.   The  line  is  justified  by  spaces  and  quads,  and 
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enough  type  is  then  taken  for  another  line.  The  ■peed  de- 
pends on  the  operator,  and  varies  from  6,000  to  13,000  types 
per  hoar,  the  average  being  about  8000,  with  two  operators, 
'  and  a  compositor  being  also  necessary.  These 
i  are  worked  in  the  Time$  office  at  the  rate  of  a 
•olid  minion  an  honr.  The  machine  occupies  a 
floor  space  of  only  about  4  feet  wide  by  2  deep. 

Another  machine  at  present  in  use  is  that  of  Mr.  Robert 
Ilattersley  of  Manchester.  It  probably  fnrnished  the  gen- 
eral scheme  of  others  in  use.  One  of  the  most  ingenious 
machines  of  the  kind  is  that  of  Mr.  Alexander  Mackie  of 
Warrington,  its  general  principle  being  the  adaptation  to 
setting  op  types  of  the  Jaequard  card  of  the  power  loom, 
which  weaves  automatically  the  most  intricate  patterns  or 
cloth.  The  apparatus  consists  of  three  parts,— two  used  for 
preparing  the  "  card  "  or  ribbon,  which  directs  the  third  in 
the  operation  of  type  composing.  The  perforator  is  like  a 
small  cottage  pianoforte.  When  the  keys  are  struck  they 
produce  a  perforation,  and  the  ribbon  is  made  to  move  aside 
a  little,  so  that  a  new  surface  may  be  presented  for  punctur- 
ing. The  composer  is  a  circular  iron  table,  4  feet  in  diameter, 
having  round  its  periphery  a  numberof  boxes  divided  into 
sections,  each  of  which  holds  one  kind  of  type.  On  a 
slightly  lower  plane  is  a  wheel  carrying  little  brass  tables, 
hinged  at  one  end.  When  the  machine  is  in  motion,  the 
types  are  pushed  out  on  to  the  table,  which  passes  with  its 
freight  round  its  course  uutil  it  comes  to  the  point  of 
delivery,  when  the  types  are  swept  off.  The  rising  of  the 
table,  and  the  drawing  out  of  the  types,  are  guided  by  the 
perforated  paper.  Hence  the  machine  seta  types  without  a 
human  compositor. 


f  be  used  over  again  for  subsequent  editions  of  the 
work,  which  may  be  In  a  different  sice  of  type, 
machines  are  only  in  use  in  the  office  of  the 


baa  been  already  described  under  Reporting  (vol. 
p.  418),  the  parliamentary  reports  of  some  newspapers 
*  up  entirely  without  copy,— by  the  ear,  not  by  the 
It  has  been  found  that  by  the  aid  of  the  machine  the 


r  can  be  set  up  half  as  fast  again  as  it  could  be  written 
out:  the  average  speed  of  the  composing  machine  is  230 

iictatcd 


the  copy  is  dictated  to  the  operator, 
skilful  workman  setting  at  ease  in  the 
1  way  can  do  but  fifty  lines  per  hour. 
For  many  years  it  was  a  favorite  idea  with  inventors,  es- 

sition  by  the  use  of  word -characters  or 


sition  by  the  use  of  word -characters  or  "  logotype*,"  instead 
of  single  letters.  The  constant  repetition  of  many  words 
seemed  to  suggest  that  they  might  be  cast  in  one  piece. 
Combinations  suitable  for  affixes  and  suffixes,  as  ad-,  ac-, 
in-,  ing-,  xnent,  etc.,  it  was  also  suggested,  should  be  used 
of  the  single  component  letters.  The  suggestion 
1  out,  at  least  to  any  consider- 
ical  objection  to  it  is  that  it 
involves  the  use  of  cases  with  an  inconveniently  large  num- 
ber of  boxes.  The  more  the  variety  of  characters  is  multi- 
plied the  more  "  travel "  of  the  compositor's  hand  over  the 
cases  is  necessary  for  picking  them  up,  and  by  so  much  is 
the  speed  of  his  work  retarded.  logotypes,  too,  are 
liable  to  accident ;  when  one  letter  is  damage " 
tion  is  rendered  useless. 
The  correction  of  the  type  is  a  subject  that  should  be 
understood  by  all  who  have  to  do  with  printing, 
Correct-  as  many  mistaken  are  made  on  the  part  of  au- 
ing  type.  thora  which  a  little  technical  knowledge  would 
prevent.  In  the  course  of  setting  any  copy  or 
MS.  which  may  be  given  him  the  compositor  unavoidably 
picks  up  some  wrong  letters,  or  mistakes  the  words  in  the 
copy  before  him,  or  fails  to  follow  the  style  prescribed  for 
the  work.  These  are  called  printer'*  err  or i.  When  the  com- 
positor has  finished  bis  task,  a  first  proof  of  the  matter  is 
taken.  This  proof  is  read  through  and  compared  with  the 
copy  by  the  proof-reader  or  corrector  of  the  pre*$  and  an  as- 
sistant, the  copy-holder  or  reading-boy.  The  proof  is  then 
sent  back  to  the  compositor  and  the  latter  is  required  to 
correct  all  the  inaccuracies  indicated  therein — in  fact,  to  | 
attend  to  all  the  directions  given  by  the  reader — and  this 
has  to  be  done  at  his  own  cost  if  he  is  working  on  piece — 
that  is,  paid  by  results  according  to  work  done— or  by  the 
employer  if  he  is  working  "on  establishment  wages  "or 
paid  by  time.  Another  proof  called  a  remee  is  now  taken ; 
this  is  carefully  oom pared  with  the  previous  proof.  If  the 
corrections  have  not  all  been  made,  the  revise  is  marked 
accordingly,  and  sent  back  to  the  compositor,  who  is  re- 
quired to  remedy  the  imperfections.  When  the  proof  is 
deemed  accurate  or  "  clean,"  it  is  sent,  generally  along  with 
the  copy,  to  the  author, — being  now  termed  an  author's 
proof.  Finally,  in  the  printing  office  the  matter  is  carefully 
to-read  and  compared  with  the  last  author's  proof  by  the 


press-reader,  who  signs  it  and  on  his  responsibility  the  type 
is  printed  off. 

The  operation  of  distributing  the  types  is  the  converse  of 
that  of  composing:  it  is  de-composing  the  form 
and  returning  the  several  letters  to  their  proper 
boxes  in  the  case.  It  is  done,  as  already  men- 
tioned, with  remarkable  rapidity.  The  form  is 
first  washed  over  with  an  alkaline  or  other  detergent  to  re- 
move the  ink  from  its  surface,  and  then  laid  down  on  the 
imposing  surface,  unlocked,  and  damped ;  this  assista  the 
cohesion  of  the  type,  after  the  chase,  furniture,  side-sticks, 
etc.,  are  removed.  The  compositor  then  takes  in  his  left 
hand,  supported  by  a  setting  rule,  a  portion  of  type  in 
lines,  and  with  the  right  hand  takes  a  word  or  so  between 
the  finger  and  thumb,  letting  each  letter  drop  separately 
into  its  proper  box.  There  is  hardly  any  operation  which  so 
strikes  a  spectator  as  distributing,  for  a  competent  distribu- 
tor literally  showers  the  types  into  their  receptacles.  The 
types  are  held  upside  down,  that  is,  with  the  nicks  upper- 
most ;  hence  the  letters  of  each  word  are  read  from  left  to 
right  like  ordinary  matter  when  printed,  but  the  words  are 
of  course  dealt  with  in  the  inverse  order. 

Distributing  machines  of  many  different  kinds  have 
invented.  They  may  be  divided  into  two  cT 
worked  entirely  by  keys  or  notes,  like  the 
pianoforte,  and  those  in  which  the  distributing 
is  to  a  certain  extent  done  automatically.  For 
the  former  class  only  the  type  in  ordinary  use 
in  printing  offices  is  required.  For  the  latter  the  type  re- 
quires to  be  specially  prepared,  each  character  having  a 
distinctive  nick  or  nicks  upon  it,  which  correspond  with 
the  particular  channel  of  the  machine  it  is  intended  to 


Type  dis- 
tributing 


occupy,  and  by  which  it  is  guided  to  its  special  compart- 
ment   Kastenbein  has  produced  a  distributor  which  may 


as  a  com 


to  be  decomposed  is 
or  fixed  galley,  the  sides  of 
measure,  the  back 
vanced  to  keep  the 
matter  is 


d  at  the  top  in  its  appropriate  tray 
of  which  are  adjustable  to  fit  any 
so  constructed  that  it  may  be  ad- 
>r  always  up  to  the  front.  As  the 
I  the  front,  the  first  letter  of  it  is 
brought  in  contact  with  a  steel  pusher,  behind  it  being  an 
aperture  communicating  with  the  channel  of  the  guide 
plate.  The  matter  is  read  by  the  operator;  and  he  touches 
the  key  corresponding  to  the  letter  that  conies  first.  Thus 
the  types  are  conveyed  one  by  one  to  the  guide  plate  or 
conductor.  It  has  grooves  furnished  with  little  gates  or 
switches,  like  the  points  of  a  railway,  and  these  direct  the 
types  into  their  proper  channels.   The  tubes  into  which  the 

S>cs  are  deposited  are  placed  at  the  foot  of  each  groove, 
us  every  time  a  key  Is  depressed  the  switches  move,  the 
pusher  sends  the  type  to  be  dii 
falls  through  the  aperture,  and 
in  the  guide  plate,  reaches  the 


to  a  certain  extent  dependent  upon  the  skill  of  the  operator, 
but  averages  between  3500  and  4000  per  hour.  A  good 
compositor  can  by  hand  alone  distribute  as  many  letters  as 
this.  But  for  the  purposes  of  the  composing  machine  hand- 
distributed  types  would  have  to  be  set  up  again,  as  the  com- 
posing machine  is  supplied  not  from  ordinary  cases  but  from 
tubes  of  type.  In  the  Fraser  distributing  machine  (Fig.  9) 
the  page  of  matter  to  be  distributed  is  placed  on  the  upper 
part  of  the  machine  at  H,  whence  by  suitable  apparatus 
it  is  moved  line  by  line  towards  the  separator  I  in  front. 
The  matter  is  there  read  by  the  operator,  and  as  each 
letter  comes  in  contact  with  the  separator  the  correspond- 
ing key  is  pressed  and  the  type  is  conveyed  to  the 
guide  plate,  where  a  series  of  switches  guide  it  to  its 
proper  compartment  in  th< 
chine. 
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Stereotyping,  Elertrotyping,  etc. 

The  method  of  reproducing  and  multiplying  letter-press 
printing  surfaces  by  taking  casts  of  them,  or 
AdvAntAgc*  stereotypes,  has  greatly  conduced  to  the  prog- 
ress of  typography, — much  more  so,  indeed, 
than  might  be  realised  by  those  who  are  unac- 
quainted with  the  practical  details  of  the  art.  Stereotyping 
(anptJt,  fixed  or  solid  ;  rtint,  type  or  form)  is  the  method  of 
taking  casts  from  a  fixed  or  movable  form  ;  thus,  printing 
from  stereotypes  is  distinguished  from  typography,  in  which 
impressions  are  taken  from  movable  types.  It  does  not 
ie  type-founding,  but  supplements  it,  for  a  page  of 


reading  matter  requires  first  of  all  to  be  set  up  letter  by 
letter,  and  then  the  casts  or  plates  are  taken,  each  of  which 


perfection  as 

the  original  form.  Hence  a  printing  surface  may  bo 
1  to  an  almost  infinite  extent,  and  the  means  of 
i  of  impressions  on  the  press  or  machine  are  in- 
in  proportion  to  the  number  of  caste  taken.  It 
insures  an  accurate  copy  of  an  original  text,  whereas  in  re- 
production by  resetting  the  movable  types  there  is  a  liability 
to  deviation.  When  only  a  cast  is  worked  from,  any  acci- 
dent may  be  repaired  by  taking  another  cast,  and  the  cost 
is  slight  compared  with  that  of  composing  over  again.  A 
smaller  quantity  of  type  may  be  used  in  an  office  where 
this  process  is  used  ;  a  portion  of  a  work  may  be  set  up,  a 
cast  taken,  and  the  types  returned  to  the  cases.  The  plates 
are  more  easily  stored  than  movable  forms,  and  are  not 
liable  to  the  danger,  as  in  the  latter,  of  types  falling  out. 
Above  all,  the  mould  may  be  bent  to  any  curve  required, 
and  a  circular  cast  obtained,  which  may  be  fastened  round 
the  cylinder  of  a  machine  (see  infra  in  regard  to  rotary 
printing). 

The  process  of  stereotyping,  divested  of  merely  technical 
details,  is  as  follows.  From  a  form  of  matter, 
which  may  be  wholly  or  in  part  composed  of 
movable  types,  a  matrix  or  mould  is  taken. 
The  original  is  in  rilievo;  the  mould  conse- 
quently is  in  intaglio.  From  this  the  stereo  plate  is  cast, 
and  it  of  course  is  again  in  rilievo.  This  in  turn  may  like- 
wise become  an  original,  and  casts  may  be  taken  from  a 
plate,  or  other  casts  from  the  same  mould.  The  first  books 
were  printed  from  solid  wooden  blocks,  each  of  which 
formed  a  page.  Then  came  the  era  of  typography,  in  which 
these  pages  were  composed,  mosaic-like,  of  movable  types. 
Now  has  succeeded  the  period  of  stereotyping,  in  which 
pages  formed  of  single  blocks — but  of  metal,  not  of  wood — 
are  used.  The  two  essential  parts  are,  therefore,  the  mak- 
ing of  the  matrix  and  of  the  cast,  which  is  composed  of  an 
alloy  something  like  that  for  typo  metal.  The  mould  may 
be  of  plaster  of  Paris  or  papier-mAche ;  the  latter  being  the 
'est  material,  aud  that  almost  universally  used,  need 
be  here  referred  to.  The  following  account  of  the 
when  carried  out  on  the  smallest  possible  scale,  is 
it  perhaps  to  show  the  general  principles  of  the  art. 
The  papier-nilchi  for  the  mould,  called  JUmg.  is  made  by 

r  with  a  paste  made  of 
biting 


which  whiting  is  added, 
ingredients  are  often  varied  j  the  general  ohject  in  using 

ill  stand  a  high  tempera- 


on  supports,  but  is  attached  to  them  only  by  an  axle,  and 
it  can  be  readily  changed  from  the  horizontal  to  the  vertical 
position.   The  lid  of  the  box  is  raised  and  the  form  with 
the  flong  upon  it  placed  on  the  centre  of  the  iron  surface. 
After  being  covered  with  a  blanket,  the  lid  is  screwed  down 
upon  the  whole,  and,  the  gas  being  lighted,  the  form  sod 
mould  are  heated  for  a  few  minute*,  after  which  the  lid  11 
raised,  the  steam  evaporates,  and  the  flong.  which  hat  now 
become  the  matrix,  is  thoroughly  dry.    In  large  stereotyp- 
ing foundries,  after  the  flong  has  been  well  beaten  upon  the 
form,  until  the  impression  of  the  types  is  plainly  seen  on 
the  back,  it  is  baked  and  dried  (the  form  still  underneathi 
on  a  long  thick  iron  slab,  called  a  hot  chamber,  because  it  is 
heated  from  within  by  steam.   The  matrix  is  then  removed 
from  the  form,  and  any  superfluous  margin  cot  away  or 
trimmed ;  after  this  the  matrix  is  dusted  with  powder*! 
French  chalk  and  is  ready  for  being  cast  from.1   A  method 
haa  lately  come  into  use  for  obviating  the  necessity  of  keep- 
ing  the  matrix  on  the  type  while  it  is  being  hardened  by  dry- 
ing by  heat,  whereby  the  type  U  injured.  The  matrix  is 
dried  separately,  being  removed  when  moist  from  the  form, 
as  soon  as  the  impression  is  obtained.   It  is  then  placed  on 
a  bed  of  sand  heated  by  gas.  The  form  is  never  bested, 
and  there  is  a  great  saving  of  time,  because  the  drying  can 
be  done  in  two  minutes.   The  matrix  is  laid  on  the  bed  of 
the  casting  box  face  upwards,  with  gauges  around  it  to  de- 
termine the  height  or  thickness  of  the  cast.   The  lid  is  pot 
down  and  screwed  tightly,  and  the  position  of  the  prea 
altered  from  the  horizontal  to  the  upright.   The  metal  is 
then  poured  in  and  the  press  restored  to  its  former  position. 
The  matrix  is  carefully  raised  and  the  plate  exposed.  It 
haa  only  to  be  "  trimmed,"  the  superfluous  metal  cat  sway, 


Stereotyp- 
vValtrr 

dried  the 
It  is  then 


i  is  to  obtain  a  paste  which  wll 
tare  withont  burning.  A  sheet  of  brown  paper  is  laid  down 
on  a  smooth  surface  and  pasted  over ;  blotting  paper  is  laid 
on  that  and  pressed  down,  then  pasted  over,  and  a  sheet  of 
tissue  paper  added,  which  is  also  pasted,  and  another  sheet 
of  tissue  paper  placed  on  the  top.  This  is  well  smoothed 
and  pressed  to  give  the  incorporated  material  greater  firm- 
ness and  cohesion'.  Next,  to  prepare  the  form  for  being 
moulded,  It  is  surrounded  with  metal  "clumps"  of  the 
height  of  the  type,  placed  close  to  the  matter,  and  then 
oiled  to  prevent  the  flong  sticking  to  it.  The  latter  is  then 
thoroughly  damped,  to  render  it  quite  plastic.  The  form 
being  on  a  level  surface,  the  flong  is  laid  upon  it,  and  on 
that  a  piece  of  linen.  The  surface  is  next  well  beaten  all 
over  with  a  long-handled  brush,  till  the  flong  sinks  into  all 
the  declivities  of  the  form  and  receives  a  deep  impression 
of  it.  This  is  a  process  requiring  experience  and  practice. 
The  linen  being  removed,  a  piece  of  very  stout  paper  is  laid 
on  the  top,  and  also  beaten  down,  so  as  to  strengthen  the 
flong,  and  the  moulding  is  finished.  The  next  point  is  to 
dry  the  mould. 

In  the  moat  rudimentary  method  a  combined  drying  and 
casting  press  is  used.  It  consists  of  a  flat  iron  surface, 
with  a  lid  attached  to  one  end  by  hinges.  Over  the  surface 
is  a  cross-head  fitted  with  a  screw ;  pressure  may  be  exerted 
on  anything  placed  between,  the  arraugement  being  like 
that  of  a  screw  letter-copying  press.  The  cross-head  can  be 
moved  to  one  side  when  it  is  necessary  for  the  lid  to  be 


and  the  back  planed,  to  be  ready  I 
of  wood  to  make  it  type  high. 

In  stereotyping  for  the  Walter  and  similar 
process  is  as  follows.  The  form  is  laid  on  the 
table  of  the  moulding  machine  and  the  flong 
placed  on  it  and  thoroughly  beaten  in  by  hand 
or  passed  through  a  moulding  machine,  which 
performs  the  same  operation.  The  form  is  next 
placed  on  a  heating  surface,  and  when  nearly 
matrix  is  removed  from  it  and  again  dried, 
placed  in  the  casting  box,  which  is  curved  to  the  circon- 
ference  of  the  cylinder  of  the  press.  The  box,  being  on  s 
swivel,  is  set  upright.  The  metal  is  now  poured  io  from  a 
ladle  and  the  plate  cast.  It  is  allowed  to  stand  a  minute 
and  then  taken  out,  still  hot,  and  placed  upon  a  "finishing 
saddle  "  of  the  same  circular  form  as  the  back  of  the  plate, 
and  seen  rod  by  clamps  and  screws.  An  angular-shaped 
knife  or  chisel,  fixed  in  a  carriage,  is  moved  by  a  handle  in 
a  aemicircular  direction  across  the  surface  of  the  piste,  is 
order  to  remove  superfluous  portions  of  metal  and  to  fern 
a  bevel  whereby  the  plate  can  be  subsequently  clamped  on 
the  machine.  If  necessary  the  plate  may  be  smoothed  at 
the  back  by  a  specially-contrived  planing  machine.  The 
is  now  ready  for  being  placed  on  the  printing  machioe- 
tioa  can  be  performed  with  the  utmost 
If  the  organisation  is  sufficiently  perfect, 
mg  a  plate,  from  the  moment  when  the 
from  the  machine-room  to  that  wherein 
the  perfect  pjate  is  set  on  the  machine,  need  only  be  about 
eight  minutes. 

In  newspaper  establishments  where  stereotyping  is  tho* 
adopted  the  pages  are  not  all  made  upsionul-  porl>w. 
taneously  :  some  are  kept  open  till  the  last  for  paper*, 
the  latest  telegrams.  The  moment  a  page  is 
completed  and  locked  up  in  its  chase  it  is  sent  down  to  ths 
foundry,  and  as  msny  casts  taken  as  there  are  printing' 
machines  to  be  set  going.  One  page  follows  another  with 
rapidity,  the  first  being  placed  in  position  on  the  machine, 
while  the  later  ones  are  in  the  foundry.  When  all  the 
plates  are  finished  and  fixed  in  their  places,  six,  eight,  sr 
ten  machines  may  be  simultaneously  printing  at  the  rate 
of  nearly  12,000  per  hour  each.  The  enormous  increase  in 
the  circulation  of  the  great  daily  newspapers  would  hart 
been  impossible  but  for  the  extraordinary  facilities  for  rapid 
production  provided  by  stereotyping.  This  process  is  also 
of  special  utility  to  the  newspaper  printer  in  the  case  of 
telegrams  arriving  late.  In  machines  which  printed  from 
the  type,  late  telegrams  could  only  be  inserted  by  a  "  stop- 
press';"  that  is,  the  printing  was  interrupted  while  the  altera- 
tion was  being  made.  But,  when  the  papier-tnaehe  casts  of 
the  pages  have  been  taken,  the  type  itself  is  liberated  and 
sent  back  to  the  composing  room,  so  that,  if  later  news  ar- 
rives while  the  machines  are  running,  the  foreman  printer 
alters  the  page,  a  fresh  cast  of  it  is  taken,  and  a  machine 
started  without  interrupting  the  production  for  a  moment. 


moved  to  one  side  wben  it  is  necessary  tor  toe  lid  to  oe 

lifted  up.  Underneath  the  press  is  a  series  of  gas  jets,  by  i  These  matrices  can  be  preserved  tor  several  years, 
means  of  which  the  bed  plate  is  heated.   The  press  stands  stereotyping  process  postponed  until  actually  required. 
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The  London  evening  papers  bare  usually  five  editions,  and 
for  every  edition  freah  casta  are  made  of  one  or  more  of  the 


every  I 

recently  the  substance  called  celluloid  has  been  in- 
troduced instead  of  the  metal  referred  to  pre- 
viously. A  mould  is  made  of  yellow  oxide  of 
lead  and  glycerin  formed  intoasomi-fluid  paste, 
which  is  applied  to  the  surface  of  the  type.  The 
matrix  is  placed  on  a  powerful  press  anil  a  heated 
sheet  of  celluloid  about  ^  of  an  inch  thick  is  laid  on  it. 
When  pressure  is  applied,  a  perfect  facsimile  is  obtained,  and 
it  is  ready  to  be  printed  from  when  mounted  in  the  usual 
way.  Whereas  a  good  electrotype  from  a  wood  block  aver- 
ages six  hours  in  its  production,  a  cast  in  celluloid  can  be 
got  in  leas  than  an  hour.  These  blocks  are  very  tough  and 
many  thousands  more  of  impressions  can  be  printed  from 
them  than  from  stereotypes  without  their  showing  signs  of 
wear.  For  small  stamps  india-rubber  is  used  as  a  stereo- 
typing material,  and  afterwards  vulcanized.  These  stamps, 
being  flexible,  print  on  rough  surfaces  which  would  not 
take  an  impression  from  ordinary  stereotypes.  With  a 
flexible  surface,  too,  much  less  pressure  is  requirvd. 
Machines  have  been  invented  to  do  away  with  the  use  of 
types  altogther.  The  principle  is  to  punch  the 
Ingby  characters  successively  on  some  substance  which 
will  act  like  the  flpng  and  become  a  mould  from 
which  stereo  plates  may  be  cast.  In  an  apparatus 
recently  introduced  the  flong  is  a  prepared  piece  of  mill- 
board, which  is  placed  in  front  of  the  steel  punches.  The 
latter  are  driven  into  the  flong  with  lightning  speed  and 
great  accuracy.  By  turniug  a  handle  all  the  Roman  punches 
are  changed  to  Italic ;  by  auother  a  set  of  sanserif  or  other 
fonts  comes  into  play.  For  setting  time-tables  and  loga- 
rithms the  apparatus  is  said  to  save  ninety  per  cent  over 
the  ordinary  system  ot  hand-setting.  The  obstacle  to  the 
more  general  use  of  it  is  the  difficulty  of  correcting  errors. 
In  another  machine  the  punches  are  driven  into  a  block  of 
teak  wood.  They  are  cast  to  thicknesses  which  are  the 
multiple  of  a  "  point " ;  hence  by  a  simple  calculation  they 
may  be  spaced  out  to  the  exact  number  of  points  chosen  for 
the  length  of  the  line,  and  every  line  leaves  the  machine 
justified.  The  block  when  complete  is  removed  and  a 
stereotype  taken,  which  can  be  printed  as  in  the  ordinary 
method  of  typography. 
For  the  reproduction  of  wood  engravings  electrotyping  has 
nearly  superseded  stereotyping,  as  it  produces 
much  better  copies.  For  obtaining  plates  of 
type  matter  it  is  also  better  than  stereotyping, 
as  many  thousands  of  impressions  may  be  taken 
without  reducing  the  sharpness  of  an  electro,  while  ordinary 
stereotype  would  be  almost  worn  out  by  printing  a  much 
smaller  number.  This  arises  from  the  superior  hardness 
and  toughness  of  copper,  of  which  the  surface  of  the 
electro  is  formed.    Electrotyping,  however,  is  costlier  and 


The  form  to  be  electrotyped  is  placed  upon  a  level  plate, 
and  surrounded  with  type-high  clumps  or  metal  furniture, 
and  then  floated  with  plaster  of  Paris,  which  prevents  the 
mould  of  wax  (to  be  afterwards  made)  from  penetrating  too 
far  into  the  interstices  of  the  spaces.  The  form  is  next 
brushed  with  finely  powdered  blacklead  or  plumbago.  The 
moulding  composition  is  made  of  melted  wax,  with  the  ad- 
dition of  a  little  blacklead.  This  is  poured  into  a  shallow 
metal  moulding  tray,  to  which  two  pieces  of  stout  wire  are 
soldered,  in  order  that  it  may  be  afterwards  suspended  in 
the  depositing  trough.  After  the  composition  is  cooled  and 
set  its  surface  is  brushed  with  blacklead,  and  it  is  then 
ready  for  moulding.  The  moulding  press  may  be  something 
like  a  letter-copying  press,  or,  in  a  large  establishment,  mav 
consist  of  a  powerful  hydraulic  or  other  press  capable  of  ex- 
ercising a  pressure  of  many  tons.  The  form  is  placed 
exactly  under  the  centre  of  the  platen,  with  the  moulding 

it.   An  im- 
separated 


.  The  mould  has  next  to  go  through  the  pro- 
j,  that  is,  heated  wax  is  dropped  upon  such 
ould  be  more  deeply  sunk  in  the  finished 


tray  containing  the  wax,  slightly 
pression  is  then  taken,  and  the  mould 
from  the  form, 
•ess  of 

portions  as  should  be  more  deeply 

electrotype  plate,  namely,  the  places  where  "  whites"  are 
to  appear  in  the  print  The  mould,  having  been  finished, 
has  to  be  blackleaded.  plumbago  being  a  cot  " 
tricity,  while  wax  is  a  non-conductor.  The  _ 
brushed  in.  filling  all  the  interstices  of  the  form ; 
tire  surface  of  the  mould  must  be  properly  covered,  to  ensn re 
a  perfect  deposit  of  the  copper.  To  facilitate  this  operation, 
al blackleading  machine  is  used  in  large  establishment*. 
The  form  is  placed  upon  a  carriage  formed  of  transverse 
bars  and  is  moved  backwards  and  forwards  by  a  handle  and 
roonce  to  bring  it  under  the  blacklead  brush.  After  the 
mould  is  blackleaded,  the  back  of  the  moulding  pan  is  coated 
With  wax,  to  prevent  the  copper  from  being  deposited  upon 


of 
is  well 


it.  The  mould  Is  now  quickly  immersed  in  one  of  the  com- 
partments of  the  battery.  The  process  of  depositing  a  cop- 
per solution  upon  the  blackleaded  surface  of  the  mould  is 
continued  until  a  solid  plate  is  formed,  which,  though  it  is 
scarcely  thicker  than  a  finger  nail,  being  about  inch, 
forms,  when  properly  backed,  the  best  and  most  eudur- 
ing  surface  for  letterpress  printing  that  has  been  dis- 
covered. 

The  moulding  tray  containing  the  mould  is  hung  on  the 
brass  rod  of  the  depositing  trough  facing  a  plate  of  copper, 
and  the  connection  of  the  battery  made:  that  is,  the  mould 
is  attached  to  one  pole  of  the  battery  and  the  plate  of  cop- 
per to  the  other.  The  copper,  so  to  speak,  is  decomposed  on 
the  one  hand  and  recomposcd  on  the  other :  in  other  words, 
the  current  of  electricity  being  complete,  and  the  mould 
submerged  in  the  sulphate  of  copper  solutiou,  the  deposition 
of  copper  on  the  mould  at  once  commences.  Here  it  remains 
until  the  deposit  is  sufficient,  the  time  usually  occupied 
being  from  8  to  12  hours,  according  to  the  state  of  the  solu- 
tion and  the  strength  of  the  batteries.  The  dynamo-electro 
machine,  which  is  now  employed  in  large  houses,  very  mate- 
rially reduces  this  period;  otherwise  Smee's  batteries  are 
generally  used.  When  the  deposit,  or,  as  it  is  called,  the 
saetf,  formed  on  the  wax  mould  is  of  proper  thickness,  it  is 
disengaged  from  the  wax. — the  mould  being  placed  with  it* 
back  on  an  inclined  board,  and  boiling  water  poured  over 
the  shell,  which  melts  the  surface  of  the  wax,  except  a  thin 
coating,  the  removal  of  which  is  effected  by  placing 
mould  and  shell  on  a  steam  beating  table.  Thus  the 
mould  is  destroyed,  and  it  is  not  possible  to  obtain  mor 
one  shell  from  a  mould,  whereas  the  stereotype  process  en- 
ables almost  any  number  of  casts  to  be  taken  from  the  same 
matrix.  The  shell,  being  too  thin  and  fragile  to  be  printed 
from,  is  next  backed,  or  filled  up  with  metal  of  a  somewhat 
softer  kind  than  stereo  metal.  The  shell,  after  being  fur- 
ther cleaned,  is  lowered  on  to  the  top  of  a  vessel  of  molten 
type  metal ;  and,  when  the  solder  previously  used  to  unite 
the  copper  and  the  metal  has  fused,  the  latter  is  poured  over 
it  in  a  molten  state  until  it  is  covered.  The  plate  is  washed, 
dried,  and  polished,  the  back  roughly  planed  to  a  surface 
parallel  to  the  front,  the  edges  squared,  and  all  imperfec- 
tions made  good.  The  thickness  of  a  plate  is  usually  a  pica 
or  |th  inch.  It  is  mounted  as  an  ordinary  stereotype  plate. 
Within  the  last  few  years  the  process  has  been  greatly  facil- 
itated by  the  employment  of  specially  contrived  apparatus, 
and  illustrations  can  be  produced  in  three  hours  from  the 
time  the  mould  is  made.  Curved  electros  are  produced,  as 
well  as  curved  stereos,  for  use  in  rotary  printing.  Facing 
with  nickel  by  the  electroplating  process  is  now  largely 
adopted  for  hardening  stereotypes  and  electrotypes  and  ren- 
dering them  more  durable.  This  process  also  prevents  the 
deterioration  of  such  plates  by  the  action  of  the  acids  or 
other  chemical  reagents  often  present  in  printing  inks,  such 
as  cyanide  of  potassium  in  red  ink  and  nitric  acid  in  some 
blue  inks. 

Polytyping  is  a  method  invented  in  France  about  the 
end  of  the  18tl»  century,  but  now  seldom 
tlced  in  the  United  Kingdom.  The 
somewhat  resembles  a  pile-driver.  It  has  two 
upright  guides  about  six  feet  high,  and  a  pulley  at  the  top, 
which  elevates  by  means  of  a  rope  a  heavy  plate,  on  which 
the  matrix  is  placed  in  an  inverted  position.  At  the  foot 
of  the  machine  there  is  a  substantial  iron  bed,  upon  which 
the  operator  places  some  molten  metal.  He  then  pulls  the 
rope  until  the  matrix,  with  its  weight  attached,  is  elevated 
to  the  top  of  the  machine,  when  it  is  suddenly  allowed  to 
fall.  The  result  is  similar  to  that  made  on  a  medal  by 
means  of  a  die,— a  perfect  reproduction  of  the  matrix  in 
relief,  which  is  mounted  on  a  metal  stand  to  type  height 
The  results  are  excellent,  as  the  plastic  metal  is  forced  into 
the  finest  lines  of  the  matrix.  Duplicates  of  a  block  can  be 
thus  produced  more  rapidly  than  by  the  ordinary  stereo- 
type process:  and  another  advantage  is  that  the  intaglio 
parts  are  much  deeper,— a  point  of  some  importance  in 
printing.  The  matrix  may  be  made  from  the  block  by  the 
electrotyping  process. 

Bubititutu  for  Wood- Engraving. 

Formerly  the  only  available  method  of  obtaining  illus- 
trations which  could  be  printed  on  the  letter- 
press  in  conjunction  with  type  was  tbatof  wood- 
engraving.   At  the  present  time  a  number  of 
comparatively  new  processes  are  in  operation,  in  which  the 
engraving  is  done  almost  automatically  by  the  adoption  of 
chemical  processes  and  the  well-known  principles  of  pho- 
tography.  Engravings  of  this  kind  are  called  in  the  trade 
proctM  block*,  or  sometimes  tineo-tj/pet,  owing  to  the  metal 
of  which  they  are  formed.   There  is  space 
the  barest  possible  account  of  the  ] 
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TYPOGRAPHY. 


[PRACTICAL. 


In  the  first  method,  which  Is  sometimes  called  typo- 
etekina,  the  drawing  is  made  with  ordinary 
lithographic  iuk  on  atone,  or  on  paper  and 
transferred  to  stone.    It  is  then  ro-transferred 
to  a  plate  of  polished  sine  by  the  ordinary  lithographic 
process.    Zinc  is  employed  on  account  of  its  cheapness  and 
lbs  ready  solubility  in  the  acids  used  for  etching.   It  has 
properties  similar  to  those  of  the  lithographic  stone  in 
taking  up  the  ink  and  the  water.   The  transfer  ia  made  to 
adhere  to  the  plate  by  being  passed  through  a  lithographic 
pros  ;  the  paper  is  then  stripped  off;  and  the  whole  of  the 
ink  is  left  on  the  plate,  which  Is  inked  up  as  a  litho  stone 
with  a  view  to  render  the  lines  as  solid  and  strong  as  possi- 
ble to  resist  the  acid.     The  covering  of  the  lines  is 
strengthened  by  dusting  powdered  asphalt  or  some  other 
suitable  material  over  the  plate,  which  is  warmed  Just  suf- 
ficiently to  incorporate  the  asphalt  with  the  ink.  The  plate 
is  next  placed  in  a  bath  of  acid  (its  back  and  other  parts, 
where  the  acid  is  not  required  to  act,  being  protected  by 
varnish),  in  order  that  the  unprotected  parts,  or  those  which 
are  to  form  the  whites  of  the  finished  picture,  may  be  dis- 
solved away.   In  order  to  prevent  the  acid  eating  not  only 
straight  down  into  the  plate  but  on  the  sides  of  the  furrows 
it  forms,  and  thus  undermining  them,  an  ingeuioua  device 
has  been  adopted.    As  soon  as  the  etching  has  proceeded  to 
s>  very  slight  depth,  the  plate  is  removed  from  the  bath, 
washed,  and  heated.   The  ink  and  other  protective  medium 
are  thus  melted  and  run  down  the  sides  of  the  little  fur- 
rows formed  by  the  acids  and  thereby  protect  them  from 
further  action.    Inking  and  dusting  with  resinous  mate- 
rial are  repeated,  and  etching  resumed,  until  the  depressions 
of  the  block  have  been  brought  to  the  proper  depth.  The 
etching  is  carried  on  in  troughs  to  which  a  rocking  motion  is 
given,  so  that  the  acid  flows  to  and  fro  in  waves  over  the  sur- 
face, and  little  bubbles  of  gas,  etc.,  are  carried  away.  Where 
large  spaces  of  white  occur,  the  metal  Is  cleared  away  by  a 
drill;  after  the  block  has  been  mounted  type  high,  it  is 
ready  for  the  printer. 
This  process  is  only  available  for  the  production  of  "  line 
blocks,"  i.e.,  those  in  which  the  original  draw- 
block*         in»r  in  done  in  lines  or  dots,  as  for  an  ordinary 
woodcut.   The  highest  achievement  of  process 
blocks  has  been  the  production  of  tone  block*,  which  may  be 
made  direct  from  oil-paintings,  water-oolors,  photographs, 
drawings  in  chalk,  wash,  pencil,  etc.,  or  indeed  from  any- 
thing from  which  a  photographic  negative  can  be  taken. 
The  exact  nature  of  the  process  is  a  trade  secret,  but  the 
rationale  is  given  in  Mr.  Truman  Wood's  Modern  Method*  of 
JUuttrating  Books  (London,  1887),  to  which  we  are  indebted 
for  the  following  details.   The  problem  ia  to  translate,  as  it 
were,  the  light  and  shade  of  the  negative  into  solid  outliues 
of  black  and  white.   The  shades  must  be  lines  of  various 
breadths  or  of  various  distances  apart,  or  spots  or  grain  of 
various  degrees  of  fineness  or  closeness.    In  a  surface- 
block  any  part  that  touches  the  paper  prints,  and  any  part 
that  does  not  touch  the  paper  does  not  leave  any  mark  at 
all.   The  photographic  image  is  continuous:  there  are  no 
outlines  in  it,  the  picture  being  formed  of  graduated  tints 
or  shades,  ranging  from  the  white  of  the  paper  up  to  the 
I  color  that  the  process  employed  can  give.   To  make 
for  letter-press  printing  the  graduated  tint*  of  the 
i  have  to  be  broken  up  into  ilip;>l  or  grain,  and 
a  stipple  closest  in  the  shadows,  gradually  be- 
ling  more  open  through  the  range  of  the  intermediate 
tones,  and  vanishing  altogether  in  the  highest  lights.  To 
describe  the  ingenious  methods  adopted  to  secure  this  end 
would  involve  an  account  of  several  photographic  operations 
which  would  be  outof  place  here.    In  one  process,  perfected 
by  Meisenbach  of  Munich  in  1882,  grained  negatives  are 
produced  by  placing  a  transparent  screen,  on  which  a  suita- 
ble grain  is  imprinted,  in  contact  with  the  negative  or  the 
positive  to  be  copied,  and  then  photographing  the  two 
together.  The  negative  is  transferred  to  a  plate  of  suitable 
material,  which  is  graved  or  etched  in  the  usual  manner,  to 
form  a  typographic  block.  Another  device  is  to  print  from  the 
original  negative  upon  a  piece  of  silk,  the  threads  of  which 
break  up  the  picture  iuto  a  regular  grain.   The  positive  on 
the  silk  is  then  photographed  and  a  printing  block  made. 
These  blocks  require  from  their  very  low  relief  delicate 
and  careful  printing,  but  are  made  to  give  excellent  re- 
sults. 

A  process  of  typographic  etching  has  been  invented  by 
^  Messrs.  Dawson,  in  which  the  design  is  drawn  | 

Tyi^J" .         with  an  etching  needle  on  a  brass  plate  covered 
euViiiiK        with  a  wax  etching  ground,  in  the  same  man-  | 
ner  as  for  an  ordiuary  etching.  The  metal  ia 
therefore  bared  at  the  lines,  which  are  separated  by  ridges  - 
and  spaces  of  wax.   These  spaces  are  strengthened  by  the 
addition  of  melted  wax,  which  runs  up  to  the  edges  of  the  | 
Jines,  but  does  not  run  over  on  to  them  as  might  be  ex-  i 


pec  ted,  filling  them  up.  The  supply  is  continued  until  tht 
spaces  between  the  lines,  representing  the  whites  of  th« 
finished  print,  have  been  raised  to  a  height  sufficient  to 
give  the  necessary  relief,  when  an  electrotype  U  taken. 
This  electrotype  forms  the  printing  surface. 

Shank's  process  is  a  device  for  producing  pictures  simph 
by  the  use  of  meehanism,  and  ia  an  application 
of  the  eidograph.  The  plate  to  be  drawn  upon  5JS ' 
is  moved  under  the  drawing  implement,  which  proce** 
ia  a  rapidly  revolving  cutter,  and  the  plate  on  its  carrier  ii 
mounted  on  the  end  of  a  series  of  levers  in  the  same  wit  u 
the  slide  rest  of  a  lathe,  so  as  to  have  motion  in  two  direc- 
tions, one  at  right  angles  to  the  other,  and  consequently  by 
a  combination  of  the  two  to  have  motion  in  any  direction 
in  the  same  plane.  If  a  plate  of  a  suitable  substance,  soch 
as  hardened  plaster  of  Paris,  be  mounted  on  the  carrier, 
and  the  bracing  point  at  the  other  end  of  the  lever  be 
moved  over  the  lines  of  a  drawing,  the  cutter  will  plough  i 
little  furrow,  which  will  follow  these  lines.  When  the  plats 
is  finished,  a  stereotype  is  taken  from  it  and  form*  the 


printing  surface.   The  lines  of  the  casts  are 
strong  owing  to  the  conformation  of  the  furrow  of  the 
mould,  and  they  can  be  printed  on  fast  rotary 

rts  given  in  some  newspapers  arc  produced 
A  block  with  the  recurring  outline*  heist 


by  this  process, 
made,  plates  an 


are  moulded  from  it,  so  that  the  details  alone 
have  to  be  separately  cut  upon  future  plates.   Mr.  P 
method  is  remarkably  simple  and  < 


n*nd- 


Pre*S-  Work  and  Pre—e*. 

The  characteristic  of  printing,  as  already  pointed  out,  it 
that  the  pigment — the  ink — with  which  the  printing  sur- 
face of  the  type  is  coated  is  transferred  to  the  paper  or  other 
material  by  pressure.  The  manner  in  which  this  pressure 
is  exerted  gives  rise  to  two  classes  of  machinery, — those  in 
which  the  platen  and  the  cylinder  respectively  are  em- 
ployed. After  the  paper  is  placed  on  the  type,  in  the  one 
case  a  flat  plate  of  iron  moves  parallel  to  the  form  and 
comes  in  contact  with  it,  causing  the  impression  on  the  pa- 
per, while  in  the  other  case  a  cylinder  revolves  over  the 
surface,  which  travels  in  gearing  with  the  cylinder. 

Space  does  not  permit  of  any  sketch,  however  slight,  of 
the  origin  and  progress  of  type-printing  machinery.  We 
can  only  refer  to  what  may  tie  regarded  as  repretentatiTC 
appliances  in  present  use.  In  America  all  kinds  of  appa- 
ratus for  printing  are  called  "  presses  "  ;  in  England,  how- 
ever, an  appliance  of  a  more  automatic  character  than  the 
hand-press  is  usually  called  "a  machine."  As  the  hand- 
press  is  now  almost  obsolete,  this  distinction  will  probably 
be  abandoned,  and  the  shorter  and  mora  expressive  word 
"  press  "  be  applied  to  all.  Venturing  to  adopt  this  sugges- 
tion, we  may  say  that  of  platen  presses  there  are  the  I 
press,  the  treadle  platen  press,  and  the  steam  or  other  i 
driven  press. 

Fig.  10  is  a  view  of  the  Albion  press.  It  is  wholly  of  iron 
and  steel.  Although  this  press  is  nearly  super- 
seded, it  is  desirable  to  point  ont  its  < 
parts,  a*  they  indicate  the  gen 
which  all  typographic  machin 
ou  which  the  type  is  laid  ia  called  the  fed  of  th, 
other  flat  plane  which  moves  vertically  and 
paper  on  the  type  is  the  platen.  These  are  the  two  < 
parts  of  the  press.  The  platen  is  perfectly  smot 
level  on  its  under  surface,  in  order  to  give  the  whole  of  the 
type  form  an  equable  pressure.  It  is  mounted  in  a  strong 
iron  frame,  with  a  cross-piece  or  head.  The  platen  is  pro- 
pelled by  a  piston,  which  moves  up  and  down.  The  power 
is  gained  by  bringing  an  inclined  bar  of  steel  perpendicular 
to  the  direct  line  of  pressure,  and  in  doing  so  the  piston  i* 
forced  down.  This  steel  bar  is  the  chill,  shaped  like  an  el- 
bow. At  one  end  is  a  bar  or  handle  which,  on  being  pulled 
towards  the  operator,  straightens  the  chill  or  brings  it  into 
the  vertical  position.  At  the  sides  are  guide-plates  fixed 
into  the  frame,  to  preserve  the  parallelism  of  the  pUteu. 
for  the  slightest  vibration  or  lateral  movement  would  pre- 
vent a  clear  sharp  impression  being  taken.  There  are  ap- 
propriate appliances,  such  as  a  helical  spring,  fixed  on  the 
head  of  the  press,  whereby  the  platen  raises  itself  when  the 
pressure  is  not  required.  In  order  to  bring  the  form  readily 
under  the  platen,  and  to  withdraw  it  so  that  it  may  be 
inked  and  the  sheet  to  be  printed  placed  in  position,  the 
table  is  mounted  on  a  carriage,  that  runs  on  two  rail*  by 
turning  a  handle  connected  with  two  endless  hands.  The 
paper  is  fixed  to  certain  marks  on  the  tympam,  a  kind  of 
metal  frame  hinged  on  to  the  carriage,  when  it  is  in  a 
sloping  position.  This  ensures  the  paper  being  printed  in 
the  exact  place  required.  The  tyropan,  over  which  cation 
or  parchment  is  stretched,  is  double,  and  contains  within 
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It  a  pad  of  paper  or  a  piece  of  blanket,  to  moderate  the 
force  of  the  impression  of  the  platen.  To  it  is  hinged 
another  metal  frame,  the  frisket,  which  is  covered  with  pa- 
per, cut  to  correspond  with  the  shape  of  the  type  form 
on  the  press.  The  ink  is  applied  with  a  cylinder  or  roller, 
which  revolves  in  an  iron  frame,  and  is  covered  about 
an  inch  thick  with  a  composition  of  glue  and  treacle 
or  of  glycerin  or  other  substance.  The  ink  is  spread 
ont  with  a  palette  knife  or  similar  appliance  on  a  table 
adjoining  the  press,  and  by  repeatedly  revolving  the  roller 
over  it,  it  becomes  coated  with  an  extremly  thin  film  of 
iak.  The  roller  is  then  moved  over  the  snrface  of  the 
form  on  the  press,  until  sufficient  ink  has  been  transferred 
to  it.  This  is  called  rolling,  and  is  a  very  important  part  of 
press-work,  for  if  inefficiently  performed  there  will  be  too 
mnch  ink  on  the  impression,  or  even  blotches,  which  are 
called  monks,  or  the  print  will  be  too  pale  or  gray  in  places, 
such  imperfections  being  called  frinri.  The  sheet  of  paper 
to  be  printed  ia  next  laid  on  the  tynipan,  to  pins  serving  as 
guides.  The  frisket  is  folded  down  on  the  tympan,  which 
ia  in  turn  folded  down  on  the  form  with  the  right  hand, 
while  with  the  left  the  handle  is  turned  and  the  press  car- 
riage brought  nnder  the  platen.  The  bar  is  pulled  by  the 
right  hand,  the  handle  turned  the  reverse  way  with  the 
left  hand,  the  carriage  brought  out  again,  the  tympan 
raised,  the  frisket  opened,  and  the  printed  sheet  removed, 
the  tympan  being  ready  to  receive  another  white  sheet. 
The  frisket  serves,  amoug  other  things,  to  keep  the  edges 
and  parts  of  the  sheet  not  required  to  be  printed  from  being 
discolored  by  contact  with  the  ink  or  the  sides  of  the  form, 
said  to  aid  in  steadying  the  sheet  when  the  tympan  is 
depressed  and  in  the  removal  of  the  sheet  when  it  is  raised. 


afterwards  allowing  It  to  raise  itself  by  means  of  the  coun- 
terpoise or  spring,  (7)  running  out  the  form,  (8)  lifting  the 
tympan  and  frisket,  and  (9)  removing  the  sheet.  The 
object  of  successive  improvers  of  the  printing  press  has 
been  to  render  the  apparatus  more  automatic,  or  to  substi- 
tute- for  it  a  "  machine  "  that  will  reduce  these  nine  opera- 
tions to  the  minimum.  In  modern  machines  this  has  been 
effected  to  the  extent  of  rendering  necessary  only  three  of 
them— (1)  laying  on  or  "feeding"  the  sheets,  (2)  applying 
the  motive  power,  (3)  taking  off  or  delivering  the  sheets; 
and  rotary  machiues  both  feed  and  deliver  themselves 
automatically.  Nearly  all  cylinder  machines  have  a  deliv- 
ery apparatus,  and  quite  recently  an  appliance  for  the  auto- 
matic feeding  to  them  of  single  sheets  of  paper  has  been 
invented. 

With  respect  to  the  platen  press  we  notice  first  that 
which  is  capable  of  being  driven  by  a  rotating  shaft  or 
wheel.  It  should  be  observed  that  the  adoption  of  the 
rotatory  principle  was  essential  to  the  acceleration  of 
speed.  This  was  recognized  by  the  projector  of  the  ma- 
chine1 press,  William  Nicholson,  and  by  Frederick  Koenig, 
who  first  brought  the  invention  into  use  and  constructed  a 
practical  press.  The  essential  arrangements  of  every  ma- 
chine are  four,  their  respective  objects  being  (I)  to  feed  in 
the  paper,  (2)  to  ink  the  form,  (3)  to  print  the  sheet,  and 
(4)  to  deliver  or  to  take  it  off. 

The  treadle  platen  press  is  the  simplest  of  machine  presses 
capable  of  being  worked  by  a  wheel.  When 
other  motive  power  is  not  available  it  is  driven  Treadle 
by  a  treadle,  like  that  of  a  lathe.  The  type  ^auux 
form  is  usually  secured  by  clamps  on  an  almost  puss- 
vertical  bed  (Fig.  11),  and  the  platen  rocks  backwards  and 


Fio.  10.— Albion  press. 

Such  is  a  bare  outline  of  the  method  of  printing  at  a  hand- 
press, — one  necessarily  imperfect  from  a  technical  point 
of  view,  but  sufficient  to  indicate  the  essentials  of  the 
operation. 

Another  press  which  has  been  mnch  used  is  the  Colum- 
bian,— a  name  given  to  it  by  its  inventor,  Clymer,  an 
American.  The  power  is  gained  by  an  ingenious  combina- 
tion of  levers.  Two  of  these  sre  connected  by  a  rod  with 
the  bar  handle,  which  is  in  itself  a  lever.  The  platen  is 
attached  to  the  bead  by  a  strong  iron  bolt,  the  descent 
being  made  steady  and  regular  by  vertical  guides.  It  is 
counterbalanced  by  a  powerful  lever  or  beam,  having  an 
adjustable  weight  shaped  like  an  eagle,  which  raises  it 
automatically.  In  the  bar  handle  is  a  screw  stop  by  means 
of  which  the  length  of  the  lever  rod  can  be  adjusted  and 
its  pressure,  or  the  pull,  perfectly  regulated. 

Nine  distinct  processes  have  thus  to  be  gone  through  in 
order  to  print  one  side  of  a  sheet  of  paper  at  a  hand-press: 
(1)  inking  the  roller,  (2)  inking  the  form,  (3)  laying  the 
sheet  on  the  tympan,' (4)  folding  down  the  tympan,  (5) 
running  in  the  form  nnder  the  platen,  (6)  taking  the 
impression  by  depressing  the  platen,  and  then  immediately 


Fio.  U.— Minerva  press. 

forwards,  being  thus  brought  in  contact  with  the  type  on 
the  bed.  Just  before  the  impression  is  taken,  the  two  sur- 
faces are  momentarily  parallel.  The  inking  is  effected  by 
small  composition  rollers,  adjusted  in  a  roller  carrier  swing- 
ing on  a  pivot  The  rollers  receive  ink  from  a  "  fountain  " 
or  duct  of  ink  at  the  top  of  the  machine,  below  which  is  an 
arrangement,  such  as  a  revolving  disk,  for  distributing  the 
ink.  The  constant  motion  of  the  rollers  and  of  the  revolv- 
ing ink  disk  is  equivalent  to  the  manual  movements  of  the 
operator  who  "  rolls "  at  the  hand-press.  The  rollers  are 
carried  by  self-acting  appliances  over  the  face  of  the  form, 
and  return  to  the  ink  table  to  be  replenished  with  ink,  after 
which  the  impression  takes  place.  The  sheet  to  be  printed 
is  placed  in  proper  position  on  the  platen,  which  is  covered 
with  paper  or  parchment,  and  is  secured  there  during  the 
movement  of  the  platen  by  movable  fingers  called  grippers. 
The  platen  on  advancing  brings  the  paper  in  contact  with  the 
type  form ;  after  the  printing  it  returns  to  its  original  posi- 
tion, when  the  sheet  is  removed  and  another  sheet  adjusted 
ready  for  being  printed.  The  treadle  platen  press  is  only 
adapted  for  work  on  paper  of  small  site,  np  to  half  sheet 
demy,  but  within  this  limit  it  is  greatly  superior  to  the 
hand-press.  If  sufficiently  strong  and  well  bnilt,  it  gives  a 
far  more  powerful  impression,  and  it  occupies  about  a  sixth 
of  the  space.  Its  great  merit,  however,  is  its  superior  speed. 
The  hand-press,  when  worked  by  two  men,  one  rolling  the 
types  and  one  pulling  the  handle  of  the  press,  produces  only 
about 250  impressions  per  hour.  The  treadle  press  is  worked 
by  a  boy,  who  has  only  to  depress  the  treadle  with  his  foot, 
and  lay  on  and  take  off  the  sheets  with  his  hands,  and  he 

'  The  best  account  of  its  invention  Is  contained  In  a  series  of 
articles  by  Mr.  William  Blades  In  the  Printer"!  Register,  1KB-M. 
and  Th.  Qocbel's  Priedric\  Kornig  und  die  Brfindung  der  Sehneil- 
preiue  i. Stuttgart,  1888).  This  last  has  been  translated  Into  French 
by  Paul  Schmidt,  P.  Kcmig  et  C Invention  de  la  Pretre  iitcanique 
(Pads,  188M. 
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can  work  at  the  rate  of  more  than  1000  per  hoar.  The 
treadle  press  is  also  superior  to  the  hand-press  in  the  uni- 
formity of  its  results,  since  the  automatic  inking  insures  a 
greater  regularity  in  the  color  of  the  impressions  than  with 
the  old  hand-inking  process. 

The  ordinary  or  "  double"  platen  press  was,  in  principle, 
very  similar  to  the  hand-press.  It  was  about  13 
Double  feet  long.  The  platen,  in  the  centre,  was  mss- 
p/raU}n  tive,  as  the  machine  printed  sheets  as  large 
p  as  double  demy,  and  it  had  a  perpendicular 

mot  inn.  being  guided  in  grooves  and  worked  by  a  connecting 
rod  fixed  to  a  cross  beam  and  crank,  which  acquired  its 
motion  from  the  main  shaft.  In  other  respects  the  machine 
differed  from  the  hand-press  in  having  two  type  beds  or 
coffins  and  two  inking  tables  arranged  at  the  ends  of  the 
carriage,  which  travelled  backwards  and  forwards,  being 
worked  by  a  drum  underneath.  The  paper  to  be  printed 
was  laid  to  marks  on  the  frisket,  and  this  was  hinged  on 
the  tympan,  which  in  turn  was  fastened  to  the  end  of  the 
coffin  by  hinges  or  joints.  The  frisket  and  tympan  were 
opened  by  running  up  hars  at  suitable  positions.  After  a 
newly  printed  sheet  was  removed,  another  was  placed  on  the 
frisket.  which  as  the  carriage  moved  ran  down  the  bars  and 
closed  on  the  sheet,  which  then  received  its  impression. 
This  arrangement  was  dangerous  to  the  boys  who  bad  to 
lay  on  the  sheets. 

Formerly  it  was  thought  that  the  very  finest  printing 
could  not  be  done  by  a  cylinder  impressing  a  form  in  the 
progress  of  its  reciprocating  motion,  for  that  was  liable  to 
slur  or  blur  the  impression.  Hence  platen  presses  were 
employed  for  the  best  work.  Of  recent  years  engineers 
have  bronght  the  cylinder  press  to  such  perfection  that 
there  is  not  the  slightest  danger,  under  the  superintendence 


their  makers ;  but  the  general  principles,  apart  from  details, 
are  practically  identical.  There  is  a  strong  cast-iron  frame, 
with  bearings  to  carry  the  cylinder,  which  runs  across  the 
machine  transversely,  nearly  in  the  centre.  The  cylinder 
revolves  by  gearing  connected  with  a  main  shaft,  which  also 
works  the  other  moving  parts.  This  shaft  is  turned  by  a 
wheel  for  hand  or  steam  power.  The  table  for  carry  inn  the 
type  is  also  provided  with  a  flat  inking  board  of  wood  or 
iron,  used  for  distributing  the  ink.  It  travels  backwards 
and  forwards,  that  is,  with  a  reciprocating  motion.  At  one 
end  of  the  machine  is  the  feeding-board,  on  which  the  pile 
of  paper  to  be  printed  is  placed.  The  layer-on  places  each 
sheet  against  metal  marks,  consisting  of  rectangular  pieces 
of  steel  or  brass  mounted  on  a  bar  underneath,  which  rises 
and  falls  according  as  the  sheet  is  being  laid  to  and  taken 
away  from  them.  When  placed  against  these  marks,  en- 
suring correct  "  lay,"  the  sheet  is  seised  by  grippe rs  or  light 
metal  claws  fixed  on  a  bar  inside  the  cylinder.  These 
clutch  the  sheet  and  carry  it  forward  round  the  cylinder, 
which  in  its  revolution  brings  it  forcibly  in  contact  with 
the  type  form  moving  forward  nnderneath,  when  the  im- 
pression is  effected.  Immediately  after  the  grippers  release 
their  hold,  and  the  sheets  are  removed  singly  by  an  attend- 
ant called  a  tnkrr-njr,  or  by  a  mechanical  automatic  arrange- 
ment called  a  flyer,  and  deposited  on  the  taking-off  board. 
At  the  end  of  the  machine  farthest  from  the  layinc-on 
board  is  fixed  a  trough,  which  contains  the  ink  ;  it  is  fitted 
with  the  dud  roller  of  cast-iron,  which  revolves  by  means 
of  a  band  or  ratchet-wheel  and  pawl.  A  flat  bar  or  knife 
with  a  thin  edge  is  set  up  against  the  metal  roller  length- 
ways by  adjusting  screws,  which  regulate  the  passage  of  the 
ink,  and  permit  a  thin  film  to  pass  the  knife.  A  composi- 
tion roller,  called  a  vibrator,  is  fixed  nnderneath,  which 


Fia.  12.— Extra  color  Bremoer  machine,  with  sheet-flyer*. 


of  a  capable  man,  of  any  slur.  Working  quite  as  well  as 
the  platen  press,  the  cylinder  press  is  enormously  quicker 
and  more  productive ;  it  requires  less  driving  power;  and 
much  better  inking  is  obtained,  which  is  all-important  for 
fine  woodcut  printing.  Accordingly,  for  even  the  best 
illustrated  book-work,  the  platen  power-press  is  now  almost 
entirely  superseded  by  the  cylinder. 

Cylinder  machines  are  of  two  kinds, — (1)  presses  in  which 
the  type  is  on  a  flat  plane  and  (2)  those  in  which  the  type, 
or  more  correctly  the  impressing  surface,  is  cylindrical. 
The  first  are  called  cylinder  presses,  the  second— a  develop- 
ment of  the  first — the  rotary  web  presses. 
The  simplest  kind  of  mechanical  press  is  called  the  single- 
cylinder  or  one-sided  machine,  which  has  been 
recently  bronght  to  the  highest  state  of  perfec- 
tion by  Mr.  Samuel  Bremner.  It  is  generally 
used  for  commercial  and  fine  book-work  on  one 
side  of  the  paper.  There  are  different  varieties  of  cylinder 
machines,  distinguished  by  trade-marks  or  the  names  of 


cylinder 
press. 


'  takes  off  the  ink  that  has  already  been  deposited  on  the 
duct  roller  and  leaves  a  ridge  or  strip  of  it  on  the  inking 
slab.  As  the  carriage  returns,  this  strip  of  ink  isdistribnted 
on  the  inking  table  by  rollers  placed  diagonally  across  the 
machine.  The  diagonal  position  gives  them  a  waving  mo- 
tion ;  hence  they  are  called  vavert.  The  inking  of  the  form 
is  done  by  another  set  of  rollers  called  inter*,  placed  near 
the  impression  cylinder.  The  inking  rollers  receive  their 
ink  from  what  is  distributed  on  the  table  and  ooat  the  type 
while  it  is  passing  underneath  them. 
Thus  the  nine  operations  of  the  hand-press  requisite  to 

Crint  one  impression  are  greatly  reduced.  The 
ed  carrying  the  type  to  and  fro  from  the  point 
of  impression  moves  mechanically,  superseding 
the  running  in  and  out  of  the  carriage  by  the 
rouncc  and  handle  of  the  hand- press.  The 
inking  table,  although  independent,  forms  part 
of  the  type  table,  and  some  of  the  rollers  dis- 
tribute and  others  ink,  this  again  being  done  mechanically 
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and  without  a  second  operator.  The  platen  and  the  tym- 
pea,  aa  well  as  the  levers  by  which  the  impression  is  given, 
are  in  effect  combined  in  the  oyllnder,  which  rotates  by 
gearing,  the  pressure  being  applied  daring  the  motion  of 
the  table  itself.  The  laying-on  of  the  sheet  upon  the  tym- 
pan  and  folding  it  down  on  the  form  are  superseded  by  the 
presentation  of  the  paper  to  the  grippers;  and  the  taking- 
off  of  the  sheet  after  raising  the  tympan  is  superseded  by 
removing  it  when  released  by  the  grippers  and  laying  it  on 
the  adjacent  table, — both  immeasurably  easier  operations 
and  done  much  more  rapidly.  Indeed  both  laying-on  and 
taking-off  may  be  done  automatically,  as  is  explained  below. 
The  result  is  that,  while  two  men  are  required  to  print  a 
sheet  of  book-work  on  one  side  of  the  paper  at  the  speed  of 
250  an  hour  at  the  hand-press,  machines  of  this  class  worked 
by  one  operator  print  about  1900  per  hour.  Even  this 
comparison  does  not  convey  a  complete  idea  of  the  enor- 
mously increased  productiveness  or  the  cylinder  machine 
over  that  of  the  press.  By  the  latter,  the  largest  sheet 
practically  that  could  be  printed  was  double  demy,  23  X  35 
inches,  the  superficies  of  which  is  806  square  inches;  single- 
cylinder  machines  are  now  made  to  print  eight  sheet  double 
crown,  thesuperflciesof  which  is  4300  square  inches.  These 
sheets  being  afterwards  cut  up  into  double  crown  sheets,  the 
productiveness  of  the  machine  to  the  press  would  be,  per 
hour,  about  8000\to  250. 

As  already  mentioned,  a  self-acting  feeding  apparatus 
has  been  invented  for  supplyiug  single  sheets  to  cylinder 
machines.  The  pile  of  paper  is  laid  on  a  feeding  board  or 
table,  .between  gauges.  A  pneumatic  tube  takes  up  one 
sheet  at  a  time  ;  it  is  then  run  down  tapes  to  a  point  at 
which  india-rubber  fingers  bring  it  to  the  side  lay  of  the 
machine,  and  it  is  printed  with  perfect  accuracy  of  register. 
Once  started,  the  machine  works  automatically,  and  the 
services  of  both  layer-on  and  takcr-off  are  dispensed  with. 

We  may  now  describe  that  class  of  machines  by  which 
the  paper  is  printed  on  both  sides,  or  perfected, 
Perfecting  during  one  passage  through  the  machine.  The 
presses  Applegath  and  Cowper  or  ordinary  machine 
has  two  impression  cylinders,  having  a  con- 
tinuous rotary  motion  towards  each  other.  The  frame  is 
necessarily  long,  usually  about  15  feet,  and  the  width  of  the 
machine  about  5  feet,  these  dimensions  depending  upon  the 
size  of  the  sheet  to  be  printed.  The  table  or  carriage  is 
double,  containing  two  beds  for  the  two  forms  of  type,  to 


impressing  cylinder,  and  underneath  this,  on  the  table, 
which  is  moving  at  the  same  speed  as  the  cylinder,  is  the 
inner  form  properly  inked.  The  paper  thus  receives  an 
impression  on  one  side.  It  is  next  led  up  to  the  right-hand 
drum,  which  it  passes  over,  the  printed  side  of  the  sheet 
being  then  downwards.  Continuing,  it  is  brought  under  the 
second  or  left-hand  drum  and  on  to  the  left-hand  impression 
cylinder,  which  it  passes  with  the  printed  side  still  down- 
wards, or  next  to  the  cylinder,  exposing  the  other  side  to 
the  type  of  the  outer  form  on  the  table  underneath.  The 
drums  have  thus  reversed  the  position  of  the  paper:  the 
side  which  was  outside  when  passing  the  first  form  is  inside 
when  passing  the  second  form,  which  accordingly  prints 
the  sheet  on  the  opposite  or  blank  side.  The  sheet  is  finally 
run  out  by  the  tapes  and  delivered  in  the  space  between 
the  large  cylinders,  seized  by  a  taking-off  boy,  and  deposited 
on  a  table  or  taking-off  board.  This  press  is  known  as  the 
drop-bar  perfecting  mar  hint,  owing  to  a  peculiarity  of  the 
arrangement  by  which  the  paper  is  conveyed  into  the  tapes. 
In  front  of  the  feeding  table  is  a  rod  or  bar  of  steel,  along 
which  are  fitted  several  metal  disks  or  bosses  about  half  an 
inch  thicker  than  the  bar  itself.  These  can  be  shifted,  by 
means  of  small  screws,  to  any  position  along  the  rod  to  suit 
the  size  of  the  sheet  to  be  printed.  To  this  bar  is  fixed  a 
abort  arm,  with  a  pulley  at  the  end,  which  works  round  a 
wheel  attached  to  a  cam  with  a  dip.  Every  time  the  pulley 
drops  into  the  dip,  the  bar  descends  upon  the  paper,  which 
is  laid  to  marks  at  the  front;  and  the  bar,  possessing  a 
rotary  motion  from  the  tapes,  runs  the  sheet  between  a 
roller  and  a  small  drum  on  to  the  inner  form  cylinder,  as 
already  stated.  Other  kinds  of  machines  are  distinguished 
as  the  web,  having  a  web  or  a  series  of  broad  tapes  which 
lie  on  the  laying-on  board  and  are  fastened  to  a  small  drum 
underneath  it.  The  drum  has  a  series  of  small  cogs,  and 
when  it  is  forced  forward  it  moves  the  web  or  tapes  in  the 
same  direction.  The  sheet,  having  been  laid  to  a  back  mark 
on  the  tapes,  is  propelled  between  two  revolving  rollers  and 
thus  taken  into  the  machine. 

There  are  several  distinct  types  of  perfecting  presses  in 
use,  hut  we  can  only  notice  one  or  two.  In  the  Anglo-French 
machine,  which  was  invented  in  England  but  improved  in 
France,  grippers  are  used  instead  of  tapes  and  the  inter- 
mediate drums  for  conveying  the  sheet  from  one  cylinder 
to  the  other.  The  cylinders  are  on  a  level,  but  alternately 
rise  and  fall,  allowing  the  sheet  to  clear  the  form.  Quite 


Flo.  13  — Marlnoni  combined  perfecting  and  duplex  single-cylinder  machine. 


impress  the  two  sides  of  the  paper,  and  two  distributing 
tables  for  the  ink.  At  each  end  is  a  complete  roller  appa- 
ratus, consisting  of  duct,  dnct  roller,  vibrator,  and  wavers. 
Close  to  the  large  cylinders  on  each  side  are  the  inking 
rollers.  The  table  has  a  reciprocating  motion,  as  in  a  single- 
cylinder  machine.  The  distinctive  feature  is  the  ingenious 
manner  in  which  the  sheets  are  printed  first  on  one  side 
and  then  on  the  other.  This  is  effected  by  carrying  them 
oyer  cylinders  and  drums  by  means  of  tapes.  The  pile 
of  sheets  stands  on  a  high  tablo  placed  at  one  end. 
The  sheet  is  fed  into  the  apparatus  and  led  round  an  entry 
Arum  ;  thence  it  is  carried  round  the  large  right-hand 
Vol.  XXII1.-12D6 


recently  a  single-cylinder  perfecting  press  has  been  In- 
vented. The  cylinder  is  double  the  usual  size  and  has  two 
printing  surfaces  and  a  double  set  of  grippers.  Two  sheeta 
are  printed  at  each  revolution,  the  first  being  the  white 
paper  and  the  second  the  partly  printed  sheet  which  has 
immediately  preceded  it.  The  sheet  is  fed  in  as  to  an  or- 
dinary single  side  press,  printed  nn  one  side,  taken  off, 
reversed,  again  gripped,  and  perfected,  when  it  is  automat- 
ically delivered  on  the  table. 

It  has  been  mentioned  that  250  sheets  or  a  token  per  hour, 
printed  on  one  side  only  represent  the  work  of  two  men  at 
the  baud-press.   Two  yoaths  at  a  perfecting  machine  will 
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complete  from  1200  to  2000  copies  per  hour,  equal  to  4000 
impressions  on  one  side  only, — an  increase  of  about  sixtoen- 
fold.  This,  however,  does  not  represent  the  whole  of  the 
superiority  of  these  machines.  Sheets  mnch  larger  than 
double  crown  (20  X  30  inches)  can  hardly  be  worked  at  a 
press;  the  machine  perfects  a  sheet  nearly  double  this  sise 
— 60  X  40  or  four  royal,  so  that  the  proportionate  productof 
the  machine  to  the  press  is  about  as  32  to  1. 

Perfecting  machines  are  not  so  mnch  used  for  book-work 
as  formerly.  The  single-cylinder  machine  has  been  brought 
to  such  perfection,  and  is  so  superior  in  its  inking  arrange- 
ments, that  printers  prefer  it.  In  America  nearly  all 
machines  are  one-sided.  For  newspapers  of  limited  circu- 
lation, however,  the  perfecting  machine  is  well  adapted. 
Complete  copies  of  a  journal  are  produced  as  soon  as  the 
machine  is  started;  extra  copies  can  be  worked  oft"  while 
news-agents  are  waiting  and  a  number  of  sheets  need  not 
be  printed  oft"  on  one  side  to  be  completed  when  a  sudden 
demand  arises. 

Fig.  13  shows  a  new  form  of  French  perfecting  machine 
for  printing  book-work,  the  Harinoni  combined  perfecting 
and  duplex  single-cylinder  machine.  The  improvement  in 
this  machine  over  the  perfecting  two-cyliuder  machine 
described  above  consists  in  the  alteration  of  some  mechanical 
parts,  so  that  the  same  machine  can  be  used  for  printing 
sheets  either  on  both  sides  or  on  oneside  only.  It»therefore 
serves  the  purpose  of  two  single-cylinder  machines  or  of  one 
perfecting  machine,  the  change  from  one  to  the  other  being 
very  simple. 

The  rotary  press  differs  essentially  from  the  cylinder 
machine.    In  the  former  the  printing  surface 

Dr'^r>  an<*  tno  lmPre">'nK  surface  both  rotate  continu- 
*'  eJ*'  ously,  and  the  paper,  not  cut  up  into  singU 

sheets,  but  carried  between  the  two  cylinders  in  a  roll  or 
web,  like  a  ribbon, — receives  successively  an  impression  ou 
each  side,  after  which  it  is  cut  up  into  sheets  of  the  proper 
•iae  and  folded  as  it  is  run  out,  the  sheets  being  deposited 
on  a  table  ready  for  removal. 
As  representative  of  this  class  of  machines  we  may  take 
the  Walter  press,  whose  mechanical  arrange- 
Dress* T  meat  *■  shown  in  Fig.  14.  The  paper  to  be 
prv!0'  printed  from,  a  continuous  web  about  H000 

yards  in  length,  is  wound  on  a  small  roller  at  P.    It  is 


they  encounter  a  pendulous  frame,  which  delivers  than  is 
two  piles  on  to  the  tables  x,  x,  whence  they  are  renumd. 
There  is  an  ink  supply  trough  a,  which  is  connected  wrth 
the  distributing  rollers  by  a  revolving  metal  roller  a.  The 
distributing  rollers  of  metal  are  marked  /,  »,  k,  i,  sad  the 
rollers  which  ink  the  form,  made  of  the  ordinary  com  pun- 
tiou,  are  marked  k,  k. 

The  average  rate  of  speed  of  the  Walter  press  is  12jM0 
per  hour,  the  sheets  being  printed  on  both  sides.  Id  Uh 
apparatus  everything  is  automatic:  there  is  self-feedinf 
and  self-delivery,  the  web  of  paper  at  one  end  bring  tract- 
formed  into  properly  printed  single  sheets  at  the  other. 
The  machine  requires  only  one  man  to  superintend  itagts- 
eral  working,  including  the  replacing  of  the  web  whea 

f Tinted  and  the  removal  of  the  successive  piles  of  sheets.' 
n  respect  of  speed,  if  the  perfecting  machine  is  to  the  haod- 
press  as  32  to  1,  the  rotary  will  be  to  the  hand-press  st  H 
to  1.  The  Walter  press,  requiring  a  space  of  only  a  boot  14 
feet  by  5,  is  not  more  remarkable  for  its  speed  and  ccooml; 
than  for  its  simplicity  of  construction  and  its  compsctses 
And  the  same  remark  applies  to  several  other  machines, 
such  as  the  Victory,  the  Hoe,  and  the  Prestouian.  which 
have  since  come  into  use.  Their  general  appearance  is  that 
of  a  collection  of  small  cylinders  or  rollers,  through  whki 
the  paper  seems  to  fly  at  railway  speed,  issuing  forth  is  t*t 
descending  torrents  of  sheets  accurately  cut  into  lenrtM 
Without  ench  machinery  the  prodigious  issues  of  some  of 
the  morning  journals  would  not  be  possible.  One  daily 
paper  averages  a  circulation  of  more  than  a  quarter  of  a 
million.  This  enormous  number  of  sheets  is  printed  ia 
about  four  hours,  owing  to  the  type  matter  being  stereotyped 
srui  placed  on  several  presses. 

Printing  from  webs  of  paper  instead  of  single  sheeta  ir.ii 
probably  be  adopted  in  the  future  for  all  news-  p-mou 
papers  and  even  books  of  large  circulation.  (rox  'w',u 
Hand-feeding  is  limited  by  the  ability  of  the  of  oaf*: 
operator  to  lay  the  sheets  on  the  feeding-board 
with  the  necessary  accuracy.  One  chief  obstacle  to  the 
more  general  adoption  of  rotary  printing  is  the  expense  of 
stereotyping  the  type  forms.  Although  a  machine  baa  beet 
constructed  in  which  movable  types  can  be  placed  round 
the  periphery  of  an  impressing  cylinder,  it  cannot  compete 
with  the  Walter  and  other  presses  using  stereo  plates,  is* 


Fio.  14.— Walter  machine. 


passed  over  a  tension  roller,  and  then  over  the  damping 
cylinders  W,  W,  and  thoroughly  wetted  on  both  sides.  The 
damping  cylinders  are  hollow,  and  contain  sponges  from 
which  the  water  is  distributed  by  centrifugal  force,  the 
outside  of  the  cylinder  being  covered  with  blankets.  The 
paper  next  passes  on  to  the  printing  cylinder*  T.  7*,  on 
which  the  printing  surface — not  composed  of  movable  types 
but  of  stereo  plates — is  fixed,  and  to  the  impression  cylin- 
ders /,  F .  The  printing  cylinders  contain  each  the  plate  in 
curvilinear  shape,  constituting  the  form  for  one  side  of  the 
paper.  The  web  is  led  between  the  printing  and  the  im- 
pression cylinders,  as  shown  by  the  dotted  line.  After  being 
printed  on  one  side  by  T,  it  travels  round  /and  receives  an 
impression  on  the  other  side  from  T,  thus  being"  perfected." 
It  then  passes  on  to  the  cutting  cylinders  A",  A",  one  of  which 
has  a  serrated  knife,  which  enters  the  paper,  and  on  the 
application  of  tension  divides  the  web,  causing  the  peculiar 
saw-like  edge  seen  in  copies  of  journals  printed  on  rotary 
machines.  The  paper  is  next  carried  in  over  tapes  to  the 
point  whero  the  complete  severance  takes  place.  Soon  after 


problem  of  printing  directly  from  flat  forms  of  ordinarr 
types,  as  well  as  from  stereotypes,  with  psner  supplied  in 
the  roll,  is  one  that  may  be  commended  to  engineers.  Ttt 
saving  in  stereotyping  in  many  cases  would  be  very  ««- 
siderable;  but,  even  where  this  is  not  an  object,  the  readi- 
ness and  ease  with  which  the  type  could  be  manipulate 
would  ensure  for  such  an  apparatus  admission  into  oSc« 
where  the  large  rotaries  of  the  present  day  are  inadBi** 
ble.  It  would  also  enable  illustrated  journals  to  be  printed 
from  the  web.  The  pictures  introduced  into  some  of  oar 
daily  journals  are  very  rude  when  compared  with  those  it 
periodicals  printed  on  flat-bed  machines.  This  is  ow/j 
partly  to  the  distortion  that  arises  when  the  cast  from  s  la! 
block  is  accommodated  to  a  curved  surface,  partly  ts  the 
fact  that  stereotyping  does  not  give  the  fine  and  delie*;- 
reproduction  that  electrotyping  supplies,  and  partly  totce 
imperfect  inking  powers  of  the  machines.  Quito  reeectij 
a  plan  has  been  patented  whereby  curved  electrotypes « 
pictures  can  be  fastened  to  blank  or  depressed  portion*  »• 
an  ordinary  curved  stereo  plate;  but  the  method  k  i' 
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always  practicable.  With  a  flat- bod  machine  the  form  to  be 
printed  from  might  bo  of  a  composite  ki od,— partly  mov* 
able  type*,  partly  stereotype,  aud  partly  electrotype.  One 
difficulty  of  constructing  a  web  printing  machine  with  a  flat 
bed  is  that  of  turning  the  sheet  so  that  it  may  be  printed 
almost  simultaneously  on  both  aides.  It  would  have  to  be 
reversed  by  the  continued  rotary  movement  of  the  cylin- 
der. This,  however,  is  quite  within  the  limits  of  practica- 
bility, and  experiments  are  now  being  made  to  devise  a 
machine  with  this  feature. 
For  about  three  centuries  after  the  invention  of  printing 

dm  r.  ~  'he  forms  were  inked  bv  leather  balls.  When 
Roller  com-        . ,  .  *    _T     ,      ™       . ,  " 

pusiiiuii.       machine  presses  were  introduced,  their  earliest 

inventor  tried  toosecyliuderscoverod  with  lea- 
ther; bat  the  plan  was  most  unsatisfactory,  until  a  subse- 
quent inventor  adopted  a  composition  of  glue  and  treacle, 
which  was  cast  into  cylinders  having  an  inner  "  stock  "  of 
niftal  or  wood.  For  alx>ut  half  a  century  this  composition 
was  used  exclusively  for  both  hand  and  machine  prwws. 
Since  then  glycerin  has  been  introduced  for  roller  making. 
Hansard's  recipe,  in  use  when  the  8th  edition  of  the  present 
work  was  issued,  was — glue  4  parts,  treacle  12  parts,  Paris 
white  1  part.  But  a  much  better  composition  is  now  formed 
of  glue  10  parts,  sugar  10  parts,  aud  glycerin  12  parte.  The 
jflveerin  has  the  property  of  always  keeping  the  roller  moist 
and  soft,  while  the  tendency  of  glue  and  treacle  is  to  dry 
and  harden.  A  glycerin  roller  lasts  much  longer  than  one 
of  glne  and  treacle. 

Printing  ink  has  peculiar  qualities.  It  is  required  to 
Qualities  of  cnAnRe  trvm  the  soft  adhesive  state  in  which  it 
printing  >M  applied  to  the  type  to  that  of  a  perfectly  bard 
ink.  and  dry  substance  after  being  transferred  to 

the  paper.  This  change  of  condition  must  be 
under  control,  and  when  air  is  exclnded  the  ink  should 
keep  in  good  order  any  length  of  time.  During  its  appli- 
cation to  the  type  its  solidification  should  be  as  slow  as 
possible,  and  unaccompanied  by  the  emission  of  any  un- 
pleasant or  deleterious  odor.  It  ought  not  to  affect  the 
rollers,  and  having  been  applied  to  the  paper,  its  action 
should  be  confined  to  a  very  slight  penetration,  just  sum- 
dent  to  prevent  its  detachment  without  injuring  the  serf  nee 
of  the  paper.  It  must  dry  into  a  bard,  inodorous,  and  un- 
alterable solid.  The  ingredient*  of  ink  are  burnt  linseed 
or  other  oil,  resin,  and  occasionally  soap,  with  various  col- 
oring matters;  that  for  black  ink  is  usually  lamp-black, 
but  charcoal  and  other  cheaper  materials  are  occasionally 
introduced.  Ink  is  removed  from  types  and  blocks  by  de- 
urgent*,  such  as  potash  and  pearlaah;  benaine  is  also  well 
adapted  for  the  purpose. 

Color  Printing. 

The  apparatus  previously  described  is  intended  for  mo- 
FrintinK  in  nocbrome  printing,  whatever  be  the  shade  of 
two  colors.  f>e  1°-*"  When  two  colors  or  more  have  to  be 
printed  in  one  com  pas  it  ion,  there  must  be  a  sep- 
arate type  form  or  separate  ongraving,  aud  a  separate  print- 
ing for  each.  Many  attempts  have  been  made  to  print 
several  colors  simultaneously  by  dividing  the  trough  or 
manipulating  the  rollers.  All  these  have  been  moro  <>r  less 
unsuccessful,  with  the  exception  of  a  proas  invented  by  Mr. 
W.  Conisbee,  which  prints  from  type  forms  in  two  colors. 
In  construction  it  is  somewhat  similar  to  the  ordinary  sin- 
gle-cylinder machine,  but  is  provided  with  two  sets  of  ink- 
ing apparatus,  including  ductor,  wavers,  and  inkers,  each 
of  which  acts  totally  independentof  the  rest.  The  cylinder 
is  placed  in  the  centre  of  the  machine  and  makes  two  con- 
tinuous revolutions,  giving  an  impression  for  each  color. 
There  are  two  type  forms,  each  containing  ouly  the  lines 
to  be  worked  in  one  of  the  colors.  These  are  in  two  beds 
adjoining  one  another,  and,  the  circumference  of  the  cylin- 
der bring  equal  to  the  length  of  one  bed, one  color  is  printed 
by  the  first  revolution  and  the  other  by  the  second.  The 
sheet  Is  thus  printed  twice  without  being  released  from  the 
Krippers,  whereby  perfect  register  is  ensured.  The  speed 
is  slow,  averaging  300  to  400  complete  impressions  per 
hour. 

The  method  by  which  the  beautiful  colored  supplements 
Chromo-  hwued  occasionally  with  illustrated  newspapers 
typography.  *re  Panted  may  be  slightly  referred  to.  A 
copy  of  the  artist's  painting  is  first  of  all  made, 
on  a  scale  regulated  by  the  size  of  the  reproduction.  This 
being  supplied  to  the  engraver,  an  outline  or  key  block  is 
made  and  proofs  pulled.  It  is  now  necessary  to  determine 
the  tones  of  color  to  be  used, — a  process  demanding  great 
experience.  The  key  block  will,  if  printed  first,  afford  a 
truide  for  the  registration  of  the  subsequent  printings; 
sometimes,  however,  that  is  reserved  for  a  later  stage.  The 
colors  on  which  the  subsequent  printings  are  done  must  be 
of  a  transparent  nature.    The  blocks 


duced  by  the  typographic  etching  process,  which  gives  a 
softness,  delicacy,  aud  variety  unattainable  by  the  graver. 
The  blending  of  the  colors  is  the  most  delicate  task  the 
printer  has  to  undertake.  A  large  picture  is  often  printed 
in  ten  or  more  workings,  some  of  them  in  their  turn  inten- 
sifying aud  bringing  previous  color  workings  into  stronger 
relief,  others  giving  shape  and  form  to  the  picture.  Almost 
to  the  end  of  the  process,  however,  the  picture  will  want 
vitality;  its  outlinus  will  be  hard  and  bare,  or  vague  and 
undefined,  according  to  the  sequence  of  the  colors.  Another 
working  may  give  gray  tones  where  wanted,  and  may  in- 
crease the  depth  and  transparency  of  various  parts.  A  deep 
flesh  working  may  have  a  marked  effect  on  the  develop- 
ment; and,  near  the  close  of  the  series,  if  the  entire  color- 
ing is  found  to  be  too  warm,  it  may  be  corrected  by  over- 
printing  very  nearly  the  whole  subject.  Cbromo-typog- 
raphy  has  undoubtedly  made  great  strides  during  the 
past  twenty  years,  its  best  results  being  shown  in  the 
colored  prints  for  illustrated  journals.  For  the  production 
of  pictures  for  commercial  and  artistic  purposes  chromo- 


lithography  is  generally  resorted  to  on  account 


Chromo- 


of  its  relative  economy.  In  lithography  for  \n 
typographic  purposes  tbo  line  has  to  be  cut  and 
the  space  on  both  sides  removed  so  as  to  leave  the  line  alone 
to  be  charged  with  the  ink,  or  the  white  space  has  to  be 
etched  away  with  an  acid.  The  printing  of  isolated  points  too 
is  easily  effected  from  a  stone,  whereas  most  minute  labor  is 
necessary  to  engrave  them.  Typographic  etching  has  here, 
however,  been  of  great  assistance.  The  differences  of  print- 
ing surface  caused  by  the  colors  are  met  and  overcome  by 
the  lithographic  stone  with  great  facility,  even  when  the 
spaces  are  largest  and  most  uneven ;  it  is  quite  the  contrary 
in  regard  to  typography,  wherein  the  work  has  to  be 
charged  with  ink  to  a  greater  extent  according  toltesise, 
and  the  quantity  of  ink  requisite  varies  with  the  fineness 
of  the  strokes  and  of  their  distance  apart.  Owing  to  this 
we  see  in  most  letter-press  poly-chromatic  priuts  a  defi- 
ciency of  transparency,  of  half-tints,  of  depth  of  ground, 
and  of  general  harmony.  Even  if  it  were  posMblc  U>  make 
chromo-t.V|>ography  as  easy  as  chrome-lithography,  there 
would  still  be  the  obstacle  of  its  very  much  greater  cost, 
owing  to  the  expense  of  the  engraving  and  of  the  caste 
from  the  key  block.  In  chromo-lithography  the  designer 
can  repeat  the  designs  for  the  different  stones  by  a  pro- 
cess that  costs  almost  nothing.  Also  in  the  process  of 
multiplying  the  blocks  the  deviation  in  the  register  of  the 
successive  colors  is  practically  unavoidable.  In  lithogra- 
phy the  surface  to  be  printed  is  nearly  level ;  hence  the 
sheet  is  not  shifted  and  twisted  or  stretched  in  places,  as  it 
is  in  typography,  owing  to  the  alternate  closeness  aud  ab- 
sence of  coutact  between  the  sheets  and  the  raised  and 
depressed  surface  of  the  block.  Whatever  success  the 
letter-press  method  baa  attained  of  late  is  owing  to  the 
invention  of  electrotyping  and  process  blocks,  and  to  the 
improvement  of  machinery.  For  to  print  these  pictures 
enormous  strength  and  rigidity,  and  the  most  perfect  ar- 
rangement* for  securing  register,  are  absolutely  essential. 

Recent  Change*. 

We  will  now  give  a  cursory  glance  at  the  changes  that 

have  been  effected  during  the  last  twenty-five   

years  in  the  processes  and  the  products  of  the  Progress  In 
art  of  printing.  That  those  have  been  of  a  most  pnuting. 
drastic  kind  maybe  gathered  from  a  comparison  of  the 
appliance*  figured  and  described  in  the  8th  or  the  previous 
editions  of  the  Encyclopedia  Bkitanmica  with  those  re- 
ferred to  above.  The  hand-press  has  been  almost  completely 
superseded  by  the  machine  press.  Cylindrical  impression 
has  displaced  platen  impression,  and  the  finest  book-work 
aud  woodcut  work  are  done  on  a  cylinder  press.  In  book- 
work,  indeed,  other  significant  changes  have  taken  place. 
Whereas  formerly  it  was  deemed  essential  that  the  paper 
should  be  damped  before  printing,  in  order  to  get  a  delicate 
and  perfect  impression,  some  of  the  finest  books  and  periodi- 
cals are  now  printed  on  dry  paper,  highly  calendered,  even 
the  Illustrated  journals  and  some  of  the  evening  papers 
being  so  worked.  Then,  it  was  thought  necessary  for  the 
safety  of  the  type  to  interpose  a  thick  soft  blanket  between 
it  and  the  pressing  surface,  whether  cylinder  or  platen  ; 
now,  it  is  found  equally  safe,  and  far  more  conducive  to  a 
good  impression,  to  make  the  packing  as  tbin  and  bard 
as  possible.  Then,  fine  woodcuts  were  "  brought  up  "  by 
the  use  of  many  "  overlays  "  and  "  underlays  "  to  correct 
inequalities  in  the  surface  of  the  blocks  and  emphasize 
some  of  the  parte ;  now.  although  the  art  of  "  making 
ready  "  has  been  brought  to  great  perfection,  the  fewer  and 
thinner  the  overlays  employed  the  better.  And  it  may  not 
be  irrelevant  to  point  out  that  the  printing  of  woodcuts  has 
'  in  the  same  degree  as  the  engraving  of  them. 
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however,  the  most  remarkable  change  is  that 
made  in  newspaper  printing.  The  highest 
Improve-  achievement  mentioned  in  the  article"  Print- 
ing" in  the  8th  edition  of  this  work  was  the 
six-cylinder  Hoe  machine.  The  makers  of  that 
apiaratus  subsequently  contrived  machines  of 
eight  and  ten  cylinders.  But  they  have  now  been  wholly 
superseded  by  the  rotary  priMSt-s  on  the  Walter  principle. 
The  hand  feeding- in  of  single  sheets  is  entirely  done  away 
with,  and  all  newspapers  of  considerable  circulation  are 
printed  from  long  reels  of  paper,  uncut,  as  originally  made 
at  the  paper-mill.  The  maximum  number  of  copies  whicb 
a  machine  of  this  class  would  print  with  ten  feeding 
attendant*  and  four  taking  away  attendants  would  be  8000 
an  hour.  For  foldiug  the  8000  printed  copies  five  folding 
machines  and  at  least  two  attendants  would  be  required  to 
keep  pace  with  the  printing  machines.  Thus  nineteen  men 
were  required  to  print  and  fold  8000  copies  per  hour  with 
the  best  machines  as  late  as  1970.  With  a  rotary  machine 
doing  the  same  or  a  larger  quantity  of  work  only  two  men 
are  roquired.  The  cost  for  printing  and  folding  1000 copies 
by  the  Hoe  machine  was  estimated  at  Is.  4d.,  while  with  the 
rotary  it  is  only  about  2d.  Hence  the  saving  of  wage*  to  a 
newspaper  issuing  200,000 copies  a  day  on  313  working  days 
would  be  nearly  £3700  in  a  year.  This,  in  connection  with 
improvements  in  paper,  or  rather  the  discovery  of  cheaper 
materials,  bringing  the  price  of  "  news  "  down  to  about  2d. 
per  lb — one  quarter  of  its  price  a  very  few  years  ago — ac- 
counts for  much  of  the  enterprise  of  modern  journalism.  For 
some  time  after  the  abolition  of  the  paper  duty  there  was  a 
lost  on  the  circulation  of  a  large-slsed  penny  journal ;  now 
there  is  a  considerable  gain.  Lately  rotary  presses  for 
small  jobbing  work  have  been  constructed  ;  and  before  long 
the  rotary  principle  will  probably  bo  rendered  available  for 
illustrated  periodicals  and  fine  book-work,  printed  from 
webs  or  reels  of  paper  instead  of  single  sheets.  Great  im- 
provements have  also  been  made  in  type-found- 
fV.TT,  ,nK-  ttnd  tne  Roman  and  Italic  fonts  now  used 
rounding.     by  Kl)K]Wl  prjnterg  are  equal  to  those  of  any 

oonntry  in  the  world.  It  is  sometimes  said  that  English 
editions d*  luxe  are  not  equal  to  those  of  the  French,  and 
that  this  is  owing  to  the  inferiority  of  the  founders.  This 
is,  however,  not  quite  true:  some  of  the  best  French 
books  are  printed  from  English  types  or  from  types  cut  in 
the  English  manner.  It  is  also  the  fashion  to  compare 
modern  printed  hooks  with  those  of  the  Elzevirs  and 
Batkerville.  Yet  as  a  matter  of  fact  their  best  faces  have 
been  reproduced  with  perfect  success  by  modern  founders. 
From  a  mechanical  point  of  view  the  impression  given  by 
the  best  machine  presses  to-day  is  undoubtedly  superior  to 
that  of  the  hand-presses  of  the  17th  and  18th  centuries. 
If  modern  books  suffer  in  sny  respect  on  comparison  with  I 
those  of  former  times,  which  are  so  highly  prised  by 
bibliophiles,  it  is  owing  to  their  want  of  general  artistic 
<m»<ni6fe,  and  not  to  any  deficiency  in  mechanical  execution. 
The  artistic  taste  of  English  printers  has,  however,  been 
greatly  raised  during  the  last  few  years,  and  a  very  inter*  j 
osting  movement  is  going  on  which  must  produce  important 

results  in  the  future.  In  1880  Mr.  Andrew  W. 
i1'  !  a  Tner  of  London  organised  the  Printers'  Speci- 
i^uim:i£e     men  Exchange,  a  scheme  intended  to  promote 

the  technical  education  of  the  working  printer. 
Each  contributor  to  the  exchange  furnishes  periodically  a 
certain  fixed  number  of  typographical  specimens,  all  alike, 
which  are  collated  into  sets,  and  again  distributed  to  the 
members,  each  of  whom  gets  a  volume,  consisting  of  one  ; 
copy  of  the  work  of  each  of  his  fellow-coutributors.  By  ' 
this  plan  they  become  acquainted  with  the  progress  made 
by  their  brethren,  and  good  taste  and  good  work  are  fostered 
and  mutually  encouraged.  The  eighth  quarto  volume,  issued 
in  1887,  contains  nearly  400  fine  specimens  of  typography 
by  as  many  different  hands.  It  forms  also  the  best  criterion 
of  the  character  of  the  jobbing  work  done  at  the  present 
day.  not  only  in  England  hut  abroad,  for  the  scheme  is  of 
an  international  character.   The  results  of  the  revival  in 

artistic  printing  during  the  last  decade  are 
m?n'tlM       especially  noticeable  in  Jobbing  work.  Much 
v      ^       of  this  improvement  is  due  to  the  superior 
material  with  which  the  printer  is  furnished,  and  especially 
to  the  great  variety  of  ornamental  types  which  have  been 
introduced.    The  specimen  books  of  the  principal  type- 
founders are  splendid  volumes,  containing  several  thousand 
different  faces.   The  best  work  of  German  printers  is 
noteworthy  for  its  studied  neatness  and  attractiveness, 
tasteful  and  harmonious  arrangement  of  colors  and  tint,  a 
characteristic  and  conscientious  attention  to  details  of  fin-  [ 
ish,  exact  register,  and  beauty  of  impression.   American  I 
work  excels  in  originality  of  design,  brilliancy  of  color,' 
and  perfect  finish.    English  printers  are  closely  following  1 
the  beet  points  of  each  of  these  schools  of  typography.  1 


There  is  a  distinct  leaning  at  present  to  the  German  style, 

but  with  little  slavish  imitation.  The  distinctness  of 
English  typography  is  maintained,  while  the  beautiful 
German  combination  borders,  produced  with  such  profoilon 
of  late,  are  judiciously  utilised,  often  in  conjunction  with 
American  type.  In  the  arrangement  of  colors 
printers  prefer  the  qoiet  harmonious  tints  of  the  < 
I  to  the  bold  striking  contrasts  of  the  Americans. 

The  vast  extent  of  the  operations  of  the  printing  I 
I  nity  at  the  present  day  is  in  remarkable  contract 
,  to  those  of  the  15th  century,  when  the  making  H'^V°n 
of  books  was  an  art  like  the  sculpture  of  laoor. 
statues  or  the  designing  of  buildings.  Now,  printing  it  a 
manufacture  in  whieh  large  capital  and  the  greatest  division 
of  labor  are  essential.  The  old  printers  wrrr  almost  entirely 
independent  of  other  craftsmen.  From  tbe  easting  of  the 
type  to  the  mixing  of  the  ink  they  did  nearly  everything  for 
themselves.  Gradually  the  different  departments  of  the 
art  were  constituted  separate  and  recognised  trades.  The 
type-founder  was  probably  the  first  to  secede  from  the  con- 
cern,; then  printers  delegated  to  others  the  making  of 
presses;  afterwards  the  ink  and  the  rollers  found  separate 
and  distinct  manufacturers;  and  there  arose  a  class  of 
persons  who,  though  belonging  U>  other  trade*,  made  print- 
ing appliances  a  specialty,  such  aa  printers' smiths,  printers' 
joiners,  and  printers'  engineers.  Subdivision  ajraiu  has 
taken  place  in  regard  to  tbe  operations  whicb  chiefly  apper- 
tain to  printing.  The  same  man  was  formely  able  to  set 
np  and  print  off  the  types,  to  fold  the  sheets  perhaps,  and 
even  to  make  them  up  into  books.  The  operative  printer 
has  now  become  either  a  pressman  or  a  compositor.  If  he 
is  of  the  first  denomination,  be  may  be  classed  according 
as  he  works  at  press  or  machine.  If  he  is  a  machinist  he 
may  superintend  or  be  a  "  minder,"  or  he  may  be  a  layer-oa 
or  a  taker -on"  of  the  sheets.  If  he  is  a  minder,  he  may 
understand  only  book  machines  or  only  news  machines  ;ae 
may  know  all  about  platens  and  little  about  cylinders ;  or 
of  cylinders  he  may  know  only  one  kind.  Entirely  novel 
machines  create*  new  class  of  artisans.  There  are  men 
perfectly  competent  to  manage  a  Walter  press  who  are 
ignorant  how  to  work  two-color  or  fine  book- work  ma- 
chines. In  the  compositor's  department  division  of  labor 
is  carried  out  to  a  still  minuter  degree.  An  old-fashioned 
printer  would  set  op  indifferently  a  placard,  a  title-pace, 
or  a  book.  At  the  preseut  day  we  have  jobbing  hands, 
book  hands,  and  news  hands,  the  word  "  hand "  sug- 
gesting the  factory-like  nature  of  the  business.  There 
are  jobbing  hands  who  confine  themselves  to  poster*, 
and  know  little  about  general  work  even  in  this  de- 
partment. Book  hands  comprise  those  who  set  up  the 
titles  and  those  who  set  op  the  body  of  the  work.  Of 
these  latter  again,  while  one  man  composes,  another,  tbe 
"  maker-up,"  arranges  the  pages.  Even  tbe  art  of  fitting 
np  the  furniture  or  "dressing  tbe  chase"  is  given  to  tbe 
"quoin-drawer  overseer."  News  hands  include  advertise- 
ment hands  and  general  bands.  Some  men  work  by  day, 
others  altogether  by  nigbt ;  some  do  general  book-work 
composition  ;  other-  set  up  head-lines;  others  make  up  the 
the  galleys ;  others  "prove"  them. 

Old  8tyte  Printing- 

Within  the  last  few  years  there  has  been  an  interesting 
revival  of  the  old  style  of  book  printing.  It 
owes  its  origin  to  Mr.  Whittingham  of  tbeChls-  old  rtyle 
wick  Press, wboln  1843wasdesiroasof  printing  printing- 
In  appropriate  type  a  work  of  fiction  the  diction 
of  which  was  supposed  to  be  that  of  the  reign  of  Charles  O. 
As  the  original  "old  face"  matrices  of  tbe  first  Caelon  had 
been  preserved,  a  font  was  cast  from  them,  and  on  getting 


a  proof  with  good  ink,  on  good  paper,  from  a  modem 
the  impression  was  found  to  be  far  s 
printed  from  the  original  font,  f 
old-faced  characters  has  steadily  I 
now  supply  imitation-  of  the  old  types, 
face  and  the  modern  characters,  the  latter  are  more  regular 
In  sise,  lining,  setting,  and  color,— using  these  words  in  the 
technical  sense  of  the  founder ;  they  hava  finer  strokes  and 
serifs,  and  produce  in  the  page  a  more  regular  and  sparkling 
general  effect.  At  the  same  time  it  may  be  conceded  that 
legibility  has  been  to  a  certain  extent  sacrificed  to  beauty 
and  general  effect.  About  1882  an  eminent  French  printer 
made  a  number  of  experiments  to  ascertain  what  it  is  that 
constitutes  legibility  in  type,  and  found  that  people  read 
with  less  fatigue  according  as  the  letters — (a)  are  rounder. 
(6)  are  more  eqnal  in  thickness,  lei  have  shorter  upstrokes. 
{d)  are  dissimilar  to  each  other,  and  (e)  are  well  proportioned 
to  their  own  body.  Drawings  of  letters  from  old  book* 
were  visible  and  legible  at  *  distance  at  which  modern 
letters  could  not  be  distinguished.  The  revival  i 
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brought  about  the  re- Introduction  of  antique  head-pi 
sad  tail -pieces,  vignettes,  and  initial  letter*,  which  have 
been  reproduced  from  old  books  by  photography  and  typo- 
etching.  For  thia  kind  of  printing  white  paper  has  given 
place  to  toued,  of  a  straw  tint,  which  is  often  more  agreeable 
to  the  eyes  than  the  excessively  bleached  paper  which  was 
hitherto  the  fashion.  Also  hand-made  instead  of  machine- 
made  paper  has  to  a  large  extent  oome  into  vogue.  Its 
characteristic  is  the  "  deckle  edge,"  which  distinguishes  it 
from  the  clean-cut  edge  of  machine  papers,  and  is  highly 
prised  by  some  bibliophiles.  When  extreme  verisimilitude 
It  required,  this  kind  of 
leaves  of  real  old 
destroyed  for  this 

the  revival  of  old  style  printing  has  been  beneficial :  it  hi 
i  to  study  the  more  artistic  attributes  of 
of  the  great  printers  of  the  past,  and  has 


>  kind  of  printing  is  done  on  the  blank 
books,  some  of  which  have  been  ruthlessly 
is  modern  erase.   On  the  whole,  however, 


I  past, 

withe 


A  large  book-printing  establishment  contains  many  dis- 
tinct  departments,  some  of  which  have  not  been 
DrP*rt" .      oreviously  referred  to  and  may  here  be 


previously  referred  to  and  may  here  be  sum- 
pKs'    ™*ly  reading  department, 

establish-      sometimes  called  the  closet,  consists  of  a  number 


of  small  apartments,  each  furnished  with  a 
i  of  stools,  and  a  shelf  for  books  of 
t,  and  having  for  its  occupants  the  reader  and  his 
reading-boy.  There  is  also  the  warehouse,  where  all  the 
printed  and  un printed  sheets  (or  "white  paper"  as  it  is 
called,  whatever  its  color)  are  stored.  Adjacent  to  this  are 
folding,  cutting,  hot  and  cold  pressing,  drying,  and  other 
branches,  each  employing  separate  classes  of  artisans. 
Another  department  is  the  machine  room,  where,  arranged 
ia  long  rows  with  an  avenue  between,  are  the  various  print- 
ing machines.  Tho  men  in  this  part  of  the  establishment 
wear  cotton  vestments,  covering  all  their  other  apparel,  and 
caps,  invariably  made  of  paper,  something  like  clerical 
birettas.  The  machine  overseer  has  his  box  and  keeps  an 
account  of  the  produce  of  each  machine.  Under  him  are 
the  persons  whose  business  it  is  to  cut  out  overlays  for  the 
cut  or  illustrated  forms.  These  men  are  in  their  way  artists, 
for  to  them  is  attributable  much  of  the  beauty  and  perfec- 
tion of  working  of  each  block  that  goes  through  their  hands. 
They  have  by  them  three  or  four  prints  or  pulls  "  of  the 
block,  and  their  tools  consist  of  scissors,  paste,  a  sharp  knife 
or  two,  and  perhaps  a  razor-like  blade  set  in  a  wooden 
handle.  Their  work  is  to  deepen  the  shadows,  raise  the 
lights,  lower  the  edges,  and  perform  a  hundred  other  offices 
for  s  block.  Standing  sentry  over  each  machine  is  the 
machine  minder;  under  him  are  the  takers-off  and  layers-on. 
The  engine-room  and  boiler-bouse  are  close  by,  and  higher 
op  maybe  the  hand-press-room, — provided  these  appliances 
sre  used.  Here  are  the  pressmen  and  their  apprentices. 
There  is  the  storekeeper's  department,  fitted  up  with  shelves, 
racks,  and  draws,  for  the  orderly  storage  of  type  and  mate- 
rials. The  plate-safe  or  plate-room  is  the  repository  of  the 
stereo  and  electro  plates,  each  plate  being  kept  wrapped  up 
in  paper,  with  a  distinctive  index  number  marked  thereon. 
There  are  also  rooms  for  casting  rollers,  stereotyping  rooms, 
drying  rooms  for  paper,  hydraulic  pressing  rooms,  sinks  for 
,  and  lifts  for  conveying  them  from  one  de- 
to  another.  There  will  possibly  be  several  com- 
,  such  as  the  'Hah.  where  all  the  men  are  paid 
1  weekly  wages,  the  piece  room,  where  they 
are  paid  by  results,  arid  the  apprentice's  room.  There  may 
be  rooms  where  particular  jobs  are  done,  especially  if  weekly 
periodicals  are  turned  out, and  the  names  of  these  designate 
the  rooms.    At  the  end  of  each  room  is  the  overseer.   It  is 

 .       also  a  common  practice  for  a  number  of  men  to 

ton? tr*rl  form  themselves  into  a  kind  of  business  part- 
nerships  nership  called  »  companionship  or  'isip.  All  the 
transactions  of  the  compositor  may  be  with  his 
dieter,— the  workman  who  is  selected  to  keep  the 
of  the  partnership.  From  him  the  compositor 
receives  his  portion  of  copy  and  the  necessary  directions,  and 
to  him  he  gives  the  matter  when  it  is  composed.  At  the  end 
of  the  week  he  "  writes  bis  bill,"  delivers  it  to  the  clicker, 
1  from  the  latter  receives  at  pay  time  the  wages  he  has 

'pulled" 
i  but  pull 


proofs.  He  will  than  tend  the  proof  with  the  copy  to  the 
overseer,  and  the  overseer  sends  it  to  the  reading  depart- 
ment to  be  corrected.  The  proof,  when  corrected,  is  re- 
turned through  the  overseer  (who  retains  the  copy)  to  the 
clicker,  and  he  gives  it  to  the  compositor  who  set  it  up. 
When  the  type  is  corrected  a  revise  is  pulled,  which  goes 
through  the  same  hands  to  the  overseer  again  ;  and  then  it 
is  despatched  to  the  author,  editor,  or  publisher.  In  a  well- 
ordered  composing-room  strict  silence  is  eujoined  upon  the 
workmen.  Among  the  industrial  pursuits  there  Is  none 
more  monotonous  and  more  exacting,  none  demanding  more 
patience,  sustained  industry,  and  power  of  endurance  than 
the  compositor's  art.  In  a  large  newspaper  office  the  quan- 
tity of  types  picked  up  in  a  few  hours  is  marvellous.  No 
better  illustration  of  this  could  be  given  than  the  fact  that 
issues  of  the  Timet  have  consisted  of  three 
nty-four  pages,  each  page  comprising  six 
ns.   In  one  of  these  issues  Mi  of  the  144  columns 

2559  in  number,  set  in  ex- 


tremely small  type;  the  remaining  5»i  columns  contained 

ami  ] 


articles,  reviews,  letters,  reports,  and  paragraphs.   The  total 
length  of  the  column  aggregate  was  264  feet  (62  more  \ 
the  height  of  the  London  Monument).   If  the  matter  i 


prised  in  the  paper,  instead  of  being  broken  up  into  columns, 
bad  been  set  in  one  continuous  line  it  would  have  reached 
one  mile  950  yards.  The  number  of  separate  types  used  in 
printing  this  issue  was  calculated  at  over  two  millions,  and 
the  quantity  of  printed  matter  was  reckoned  to  be  equiva- 
lent to  that  contained  in  two  octavo  volumes  of  480  pages 
each.  The  literary  and  mechanical  staff  of  a  first-rate 
London  daily  newspaper,  excluding  casual  reporters  and 
unattached  writers  on  various  subjects,  aggregates  about 
300] 


earned.  The  clicker  gets  the  matter  proved  or  "pulled" 
by  the  proof-puller,  who  usually  does  nothing  else 


Bibliography.— On  the  practice  of  the  art  and  Its  auxiliary  pro- 
ceases,  see  Southward.  Dicivrrvvry  of  T)n^-gr"phy  (3d  ed..  London. 
1875.  8vo;  with  the  LUeraru  Almanack  by  William  Wades),  and 
Practical  Printing .  a  Harulbook  qf  the  Art  qf  Typography  (3d  ed., 
London.  1887.  2  vols.,  8vo).  This  last  Is  the  fullest  work  on  the 
subject  In  the  English  language,  embracing  compualtlon,  press 
work,  stereotyping,  and  electrotyplng,  and  the  warehouse  depart- 
ment of  a  printing  office.  Gould's  Letterpress  Printer  (2d  ed., 
Middlesborough.  1880.  lttno)  has  a  short  Introduction  bv  South- 
ward, giving  a  sketch  of  the  origin  and  progress  of  the  different 
typographical  processes  and  appliances  from  the  beginning.  See 
also  F.  J.  F.  Wilson.  Tyi/ovrtiphu-  Printing  Machines  and  Machine 
Printing  (3d  ed..  London.  1883, 8vq) ;  List  qf  Technical  Terms  relating 
to  Printing  Machinery  (Loudon,  188a.  8vo);  Noble,  Machine  Printing 
(London,  1883,  8vo)  and  Priiieiples  ami  Practice  of  Color  Printing 
'London,  1881,  8vo);  aud  Wilson,  Stereotyping  and  Klectrotyping 
(London,  1880,  8vo).  This  last  contains  a  history  of  stereotyping 
and  electrotyplng  by  Southward.  The  best  works  in  French  are 
— Lefty  ro,  Guide  Pratique  du  Compositeur  ft  de  T Imprimeur  (Paris, 
18.VS-72,  8vo,  two  parts;  Includes  mschlne  work,  stereotyping, 
and  electrotyplng);  Clave.  ManueldeC Amtrtnti  Compositeur  (3d  ed  ., 
12mo.  Paris.  1883);  and  Monet,  Ijcs  Machines  et  Apparcils  Tuyo- 
graphiques,  suM  act  Proetdts  a~  Impression  (Paris,  1K7V,  8vo).  The 
best  German  work,  and  one  which  from  its  completeness  super- 
sedes all  others.  Is  Waldow's  lllustrierte  Kncykltvpddir  dcr oraphiffKm 
A'ttnstell^lpslc.  1884,  lar.  svo),  containing  2798  articles  and  Ml 
Illustrations,  with  a  list  of  German  books  on  typography,  etc. 
[America,  the  standard  manual  Is  MacKellafs  American  Printer. 
—Am.  Ed  ] 

Ptriodienls.-Ho  trade  or  Interest  In  the  world  has.  perhaps,  so 
many  representatives  in  the  prew  as  printing.  The  Journals 
which  record  Its  progress  and  describe  Its  product*  are  unrivalled 
In  their  excellent  mechanical  attributes,  some  equalling  the 
highest  class  of  book-work  printing  and  using  paper  of  the  most 
luxurious  description.  Their  literary  character  is  usually  worthy 
of  their  mechanical  excellence,  and  they  comprise  an  immense 
collection  of  facts  and  speculations  on  the  subjects  involved. 
■  They  also  attract  a  classof  writers  who  in  time  become  specialist* 
,  and  do  the  most  valuable  work  In  historical  investigation.  The 
!  Printer?  Register  (monthly),  begun  in  1863.  the  oldest  of  the  English 
printing  trade  Journals,  contains  several  valuable  contributions 
1  by  Mr.  William  Blades,  the  biographer  of  Caxton,  such  as 
I  "Wilsmata  Typographies,"  "BlKliotheca  T>W%nv^\ 
"  Books  and  their  Enemies"  "The  Inventor  of  the  Steam  Print- 
ing Press,"  and  "  Early  Type  Specimen  Books."  The  toper  and 
Printing  Trades  Journal  (quarterly),  begun  in  1872,  Is  printed  in 
old  style  fashion,  and  reproduces  in  tone  as  well  as  in  maimer 
some  o  f  the  beat  examples  of  the  French  and  Italian  schools  in 
head  and  tall  pieces,  vignettes,  and  ornamental  Initials.  In 
France  appear  L'Imprimerie  (semi-monthly)  and  the  Bulletin  de 
C  Imprimerte ;  In  Germany.  Arthirfur  Buchdruckcrkunsl  (monthly) 
and  Journal  fur  Buch-lruckcrkunst ;  in  Italy  V Arte  delta  Stompa. 
The  United  States  has  the  Inland  Printer  (Chicago)  and  the 
American  Povkmnkrr  ( New  York).  The  fullest  list  of  such  Journals, 
past  and  present.  Is  Louis  Mohr's  Pie  peruAische  fachyrresse  dcr 
T\ipfgrap\ie  (Strasburg.  1879).  There  Is  also  an  expended  list, 
wlthlilsiorlcal  annotations.  In  Blgmore  and  Wyman's  Bibliography 
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TYR.   See  jEsir,  vol.  L  p.  190. 

TYRE,  the  anoient  ijf,  Greek  KW,  the  moat 

unous  of  Phoenician  cities,  is  now  represented  by  the 


town  of  Stir,  with  about  5000  inhabitants,  built 
„ J  the  harbor  at  the  north  end  of  a  peninsula, 
which  till  the  time  of  Alexander's  siege  was  an  island. 
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The  mole  which  he  constructed  to  reach  the  island 
city  has  been  widened  by  deposits  of  sand,  so  that 
the  ancient  island  is  now  connected  with  the  mainland 
by  a  tongue  of  land  a  quarter  of  a  mile  broad.  The 
greatest  length  of  the  former  island,  from  north  to 
south,  is  about }  of  a  mile  and  its  area  about  142 
a  small  surface  for  so  important  a  town.  The 
researches  of  Kenan  seem  to  have  completely  refuted 
the  once  popular  idea  that  a  great  part  of  the  original 
island  has  disappeared  by  natural  convulsions,  though 
he  believes  that  the  remains  of  a  line  of  submerged 
wall  at  the  south  end  indicate  that  about  15  acres 
more  were  once  reclaimed  from  the  sea  and  have  been 
again  lost  Confined  to  this  narrow  site — on  which, 
moreover,  place  was  found  for  the  great  temple  or 
Molkarth  with  its  courts  and  for  all  the  necessities  of 
a  vast  trade,  for  docks  and  warehouses,  and  for  the 
great  purple  factories  which  in  the  Roman  time  were 
the  chief  source  of  wealth  and  made  the  town  an  un- 
pleasant place  of  residence  (Strabo,  xvi.  2,  23;  Pliny, 
v.  76) — Tyre  was  very  closely  built ;  Strabo  tells  us 
that  the  many-storied  houses  were  loftier  than  those 
of  Rome.  In  the  Roman  period  the  population  over- 
flowed its  bounds  and  occupied  a  strip  of  the  opposite 
mainland,  including  the  ancient  Palaetyrus.  Pliny 
gives  to  the  whole  city,  continental  and  insular,  a 
compass  of  19  Roman  miles;  but  this  account  must 
be  received  with  caution.  In  Strabo's  time  the  island 
was  still  the  city,  and  Palaetyrus  on  tbe  mainland  was 
30  stadia  oft*,  while  modern  research  indicates  an 
extensive  line  of  suburbs  rather  than  one  mainland 
city  that  can  be  definitely  identified  with  PauBtyruo. 
The  ancient  history  of  Tyre  has  been  dealt  with  in 
the  article  Phoenicia  ;  the  topography  is  still  obscure 
owing  to  the  paucity  of  Phoenician  remains.  The 
present  harbor  is  certainly  the  Sidonian  port,  though 
it  is  not  so  large  as  it  once  was ;  the  other  ancient 
harbor  (the  Egyptian  port)  has  disappeared,  and  is 
supposed  by  Kenan  to  nave  lain  on  the  other  side  of 
the  island,  and  to  be  now  absorbed  in  the  isthmus. 
The  most  important  ruins  are  those  of  the  cathedral, 
with  its  magnificent  monolith  columns  of  rose-colored 
granite,  now  prostrate.  The  present  building  is  as- 
signed by  De  Vogue*  to  the  second  half  of  the  12th  I 
century,  but  the  columns  must  be  older  and  may  have 
belonged  to  the  4th-century  church  of  PaulinuB 
(Euseb. ,  H.  R,  x.  4).  The  water  supply  of  ancient 
Tyre  came  from  the  powerful  springs  of  Raa  al-'Ain 
on  the  mainland,  one  hour  south  of  the  city,  where 
there  are  still  remarkable  reservoirs,  in  connection 
with  which  curious  revivals  of  Adonis  worship  have 
been  observed  by  Volncy  and  other  travellers.  Tyre 
was  st ill  an  important  city  and  almost  impregnable 
fortress  under  the  Arab  empire.  From  1 124  to  1291, 
it  was  a  stronghold  of  the  crusaders,  and  Saladin  him- 
self besieged  it  in  vain.  After  the  fall  of  Acre  the 
Christians  deserted  the  place,  which  was  then  de- 
stroyed by  the  Moslems.  The  present  town  has 
arisen  since  tho  Met&wila  occupied  the  district  in 
1766. 

TYROL,  a  province  of  Austria,  with  the  title  of 
"county,"  lies  between  10°  Itf  and  13°  E.  long,  and 
45°  40' and  47°  45'  N.  lat,  and  is  conterminous  on 
the  northwest  with  the  Austrian  province  of  Vorarl- 
berg,  on  the  north  with  Bavaria,  on  the  east  with 
Salzburg  and  Carinthia,  on  the  southeast  and  south- 
west with  Italy,  and  on  the  west  with  Switzerland. 
The  last-named  country  forms  in  the  lower  Engadine 
an  angle  penetrating  deeply  into  Tyrol.  The  country 
is  entirely  mountainous,  being  traversed  by  the  main 
chain  or  the  Alps.  It  may  be  roughly  divided  into 
the  valley  system*  of  the  Lech  and  the  Inn  to  the 
north  of  the  chain  and  of  the  Etsch  or  Adige  (Vintsch 


gau)  and  the  upper  Drave  (Puster  valley)  to  the 
south  (see  Alps).    Its  area  is  10,316  square  miles  ; 


its  population  in  1880  was  805,176,  inclusive  of  mili- 
tary, showing  an  increase  of  nearly  4  per  cent,  since 
1869.     Of  these  432,062  spoke  German,  360,975 


Italian  or  some  Romance  dialect,  and  the 
some  form  of  Slavonic  ;  565,468  persons  were  able  to 
read  and  write,  56,728  to  read  only,  leaving  about  22} 
per  cent  of  the  total  population,  including  children, 
wholly  illiterate.  Education  is  strictly  compulsory  ; 
but  the  schools  are  for  tbe  most  part  closed  during 
the  summer  months,  when  all  available  hands  are 
required  in  the  fields  and  on  the  mountain  pastures. 
Agriculture  and  forestry  occupy  about  two-thirds  of 
the  entire  population.  Every  householder  owns  a 
piece  of  cultivable  land  in  the  valley,  while  his  goats, 
sheep,  or  cattle  are  driven  with  those  of  his  neighbors 
to  the  mountain  pastures  (Alpen,  Altnen)  which  be- 
long to  the  commune.  Each  commune  has  a  president 
chosen  by  an  elected  committee  of  householders.  The 
man  selected  cannot  decline,  but  is  bound  to  serve  his 
term  of  office  The  tenure  of  property  is  for  the 
most  part  of  the  nature  of  absolute  ownership.  In 
1880,  100,393  persons  of  both  sexes  were  returned  as 
proprietors,  10,283  as  tenants.  The  chief  product* 
are  milk,  butter,  and  cheese.  Of  grain-crops  maize, 
which  is  largely  grown  in  the  Inn  valley  and  Vintsch- 

Icau,  holds  the  first  place.  Wheat  is  grown  in  tbe 
ower  valleys,  barley  and  rye  in  the  higher,  the  latter 
in  favorable  spots  at  a  height  of  over  5000  feet 
Potatoes  are  found  above  6000  feet  In  the  Etsch 
valjey,  or  district  about  Meran  and  Botzen,  red  and 
white  wine  of  excellent  quality  is  produced  (in  1884 
about  6,500,000  gallons).  Of  late  years  the  cultiva- 
tion of  fruit  has  much  developed,  especially  in  south 
Tyrol.  Silk  is  also  produced  (in  1885,  1268  tons  of 
cocoons).  Game  is  still  plentiful  in  the  remoter  val- 
leys. In  every  district  there  are  a  certain  number  of 
licensed  hunters,  the  principal  game  being  red  deer, 
chamois,  hares,  blackcock,  ptarmigan,  etc.  Mining 
occupies  about  one-fifth  of  the  population.  At  HaD 
near  Innsbruck  are  important  Bait  works,  and  at  Brix- 
legg  in  the  same  valley  copper  and  lead  are  smelted. 
Iron  is  worked  at  Fulpmes  in  the  Stubai  valley  and  at 
Prad  in  the  Vintsohgau.  Zine  is  found  at  the  head 
of  the  Passeir  valley.  In  the  Middle  Ages  gold  and 
silver  were  found  in  sufficient  quantities  to  make  it 
worth  while  to  extract  them.  About  4340  square 
miles  of  the  country  are  covered  with  forest,  chiefly 
pine,  fir,  and  larch,  which,  however,  is  felled  in  a 
recklessly  wasteful  way.  The  capital  of  the  county  is 
Innsbruck  (?.».). 

The  general  average  of  comfort  in  Tyrol  is  high,  and  tbe 
cost  of  living  is  very  moderate.  Tbe  peasant  and  bis 
family  are  clothed  in  staffs  spun  and  woven  at  home,  from 
the  wool  and  flax  produced  in  their  own  neighborhood. 
The  people  are  for  the  most  part  somewhat  reserved  in 
manner,  bat  courteous  and  hospitable.  Tbe  savage  fights 
which  used  to  be  a  favorite  past i me  among  tbe  younger 
men  are  now  almost  or  quite,  a  thing  of  the  past.  In  soma 
valleys  there  is  a  good  deal  of  musical  talent ;  and  com- 
panies of  Tyrolese  singers,  particularly  from  the  Ziller 
valley,  travel  about  all  over  Germany.  The  zither  is  a 
favorite  instrument,  especially  in  tbe  southern  valleys;  in 
the  guitar  is  more  frequent  The  religion  is 
Roman  Catholic;  but  in  Innsbrock 
dreds  of  Protestant*.  The  priests 
belong  chiefly  to  the  peasant  class,  and  receive  their  edu- 
tion  at  Brizen  and  the  university  of  Innsbruck.  This 
contains  about  600  students  in  the  various  faculties  and 
possesses  a  library  of  some  80,000  volumes.  There  is  a  diet 
or  laud  tag,  with  its  seat  at  Innsbruck,  consisting  of  thirty- 
four  representatives  of  the  peasants,  thirteen  of  tbe  citi- 
zens, four  of  the  prelates,  ten  of  the  nobles,  three  of  the 
chambers  of  commerce  at  Innsbruck,  Bo  tie  n.  »nd  Roveredo. 
and  one  of  tbe  university  of  Innsbruck.  To  the  imperial 
relchsrath  Tyrol  sends  eighteen  members.  Tyrol  is  garri- 
soned by  troops  recruited  exclusively  in  Tyrol  and  Vorarl- 
berg,  and  never,  except  in  time  of  war,  employed  ontside 
these  provinces.  Besides  this  there  are  the  land  web  r  and 
the  landsturm  or  militia. 

ITitUyry. — The  country  corresponding  to  modern  Tyrol  first 
appears  in  history  when  the  Rhatians  were  subdued  by  Dm- 
sua  and  Tiberias.  This  nation,  by  some  held  to  have  been 
cognate  with  the  Etruscans,  occupied  the  valleys  from  the 
source  of  the  Rhine  to  that  of  the  Drave.  To  the  north  of 
the  Vlndelici,  and  to  the  east  the  So 
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were  apparently  separated  from  them  by  the  ridges 
north  of  the  Inn.  the  Utter  by  the  water-shed  between  the 
Etoch  and  the  Drave.  Pliny  IN.  H.,  lii.24),  (fives  the  names 
of  all  the  tribe*.  After  their  subjection  by  Rome  these  races 
became  Romanized  and  shared  the  fortune*  of  the  empire. 
Their  position  on  and  about  the  roads  by  which  the  central 
Alpa  are  most  easily  crossed  laid  them  especially  open  to 
Inroads,  and  before  the  end  of  the  3d  century  the  Alemanni 
had  traversed  the  country.  In  the  course  of  the  next  three 
centuries  this  people  settled  in  the  northwestern  valleys. 
But  the  peopling  of  the  greater  part  of  the  province  by 
Teutons  was  effected  by  the  Baiuvarii,  who  were  by  the 
year  800 established  throughout  nearly  the  entire  remainder 
of  German  Tyrol,  some  of  the  Romanised  Rhjetians  proba- 
bly being  left,  mixed  with  a  few  Alemannic  stragglers,  in 
the  upper  Vintachgau,  while  the  Lombards  pressed  up  from 
the  southward  and  took  pcMwmtion  nf  the  district  around 
Trent.  The  Alemanni  and  Baiuvarii,  governed  imme- 
diately by  their  own  dukes,  owned  a  kind  of  allegiance  to 
the  kings  of  the  Franks,  and  ultimately  became  In  the 
time  of  Pippin  and  Charles  incorporated  in  the  Frank  Uh 
monarchy.  The  country  was  then  divided  for  adminis- 
trative purposes  into  counties  (comitate  Oraf$chaflen),  under 
counts,  whose  rank,  at  first  merely  official,  in  course  of 
time  became,  with  their  office,  hereditary.  The  most 
powerful  among  them  appear  to  have  been  those  of  the 
Vintachgau,  where  a  fertile  soil  and  a  climate  less  rigorous 
than  that  of  the  northern  valleys  allowed  more  develop- 
ment of  wealth.  In  the  12th  century  the  counts  of  Tirol 
begin  to  be  conspicuous.  This  was  a  small  district  near 
Meran,  taking  its  name  from  the  ancient  castle  of  Tirol, 
known  in  the  later  Roman  time  as  Teriolis.  These,  in  the 
course  of  the  next  century,  acquired  the  lordship  over 

Hall  the  territory  now  contained  in  the  province  of 
south  of  the  main  chain  of  the  Alps,  besides  the 
cy  iBchirmtogUi)  of  the  wealthy  sees  of  Brixen  and 
Trent.  Meantime  the  valley  of  the  Inn  and  those  adjoining 
it  had  come  under  the  dominion  of  the  counts  of  Andechs, 
a  Bavarian  family,  who  were  also  titular  counts  of  Meran. 
The  last  of  these  died  without  Issue  in  1248.  His  wife's 
sister,  Adelaide,  married  to  Meinhard,  count  of  Odrx, 


by  the  treaty  of  Schonbrunn  In  Octo- 
ber the  Tyrolese  were  again  given  up  to  their  new  rulers. 
Hofer,  being  captured  through  treachery,  was  shot  at  Man- 
tua, 80th  February,  1810.  On  the  fall  of  Bonaparte,  Tyrol 
reverted  to  the  house  of  Hapsburg. 

See  A.  Jlger.  Die  Verfas$unp  TiroU.  Innsbruck,  1R81-S5  :  Kn 
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left  in  sole  possession  of  nearly  the  whole  of  the  province. 
Their  son  Meinhard  II.  ( 1257-1296)  was  connected  with 
some  of  the  most  powerful  houses  in  Germany ;  and,  being  | 
a  man  of  great  ability  and  equal  unscrupulousneas,  he  suc- 
ceeded in  acquiring  the  few  outlying  portions  of  territory 
and  castles  still  belonging  to  the  smaller  noble*,  and  thus 
consolidated  Tyrol  within  the  limits  by  which  it  has  ever 
aince  been  bounded.  Carinthla  and  Styria  also  formed 
part  of  his  domains;  bnt  their  connection  with  Tyrol  has 
never  been  other  than  a  personal  one.  Meinhard  II.  was 
succeeded  in  turn  by  his  sons  Otbo  and  Henry.  The  latter 
(1310-1335),  a  weak  and  extravagant  prince,  seems  to  have 
done  much  towards  organizing  the  government  of  the  I 
country.  His  elder  daughter,  Margaret,  known  in  Tyrolese  , 
history  and  legend  as  file  MaulUuche,  "the  Pocket-mouth," 
the  heiress  of  his  territories,  took  as  her  second  husband  j 
(in  1342)  Louis  of  Brandenburg.  Their  son,  Meinhard  III., 
who  succeeded  to  the  county  on  his  father's  death  in  1361, 1 
died  in  1363.  Margaret  thereupon  made  over  all  her  pos-  < 
ireesions  to  the  house  of  Hapsburg,  and  since  that  time 
Tyrol  has  formed  part  of  the  hereditary  dominions  of  the 
archdukes  of  Austria  (see  Austria  i.  The  fidelity  of  the 
Tyrolese  to  their  counts  has  for  many  centuries  been  pro- 
verbial. The  Brenner  has  more  than  once  offered  them  a 
secure  line  of  retreat  and  the  mountains  a  rampart  of  de- 
fence. Maximilian  I.  (1483-1519)  had  an  especial  affection 
for  Tyrol.  He  conferred  on  the  province  its  present  title 
of  Die  gefur$M»  Graf$ckafl;  he  profited  on  more  than  one  I 
occasion  by  the  refuge  it  afforded ;  he  spent  much  of  his 
time  within  it;  and  at  his  death  he  directed  that  a  sumpt- 
aument  to  himself  should  be  erected  in  the  Fran- 
i  at  Innsbruck.  Tyrol  has  more  than  once 
•  of  sharp  fighting.  In  1499  the  men  of  Orau- 
bunden  or  the  Orisons  (sec  Switzerland)  invaded  the 
country  and  defeated  the  Tyrolese  in  the  neighborhood  of 
In  1703  Max  Emmanuel,  elector  of  Ba 
the  upper  Inn  valley,  but  was  driven  back, 
i  of  the  French  Revolution  French  and 
net  more  than  once  within  the  limits  of  the  prov- 
By  the  treaty  of  Pressburg,  1805,  the  province  was 
transferred  to  Bavaria.  On  the  renewal  of  war  between 
Bonaparte  and  Austria  in  1809  the  people  rose  and  expelled 
the  Bavarians,  and  afterwards,  under  the  leadership  of 
Andreas  Hofer,  an  innkeeper  of  the  Pause ir  valley,  re- 
peatedly defeated  the  French,  Bavarian,  and  Saxon  forces. 
Innsbruck  was  more  than  once  taken  and  retaken  ;  and  on 
12th  August  Hofer,  after  defeating  Marshal  Lefebvre, 
installed  in  the  capital  as  commandant.  But  the  lll-su. 
of  the  Austrian  arms  elsewhere  prevented  any  sui 


TYRONE,  an  inland  county  of  Ireland,  in  the 
province  of  Ulster,  is  bounded  N.  and  W.  by  Donegal, 
S  K.  by  Londonderry,  E.  by  Lough  Neagh  and  Ar- 
magh, and  S.  by  Monaghan  and  Fermanagh.  Its 
greatest  length  from  north  to  south  is  46  miles  and 
from  east  to  west  60.  The  total  area  in  1881  was 
806,658  seres  or  about  1260  square  miles.  The  sur- 
face is  for  the  most  part  hilly,  rising  into  mountains 
towards  the  north  and  south,  but  eastwards  towards 
Lough  Neagh  it  declines  into  a  level  plain.  Running 
along  the  northeastern  boundary  with  Londonderry 
are  the  ridges  of  the  Sperrin  Mountains  (Sawell  2236 
feet  and  Meenard  2064  feet).  Farther  south  there  are 
a  range  of  lower  hills  and  Mullagheam,  to  the  north 
of  Omagh  (1890  feet).  South  of  Clogher  a  range  of 
hills  ( 1265  feet)  forms  the  boundary  between  Tyrone 
and  Monaghan.  On  each  side  of  the  Mourne  river 
near  Omagh  rise  the  two  picturesque  hills  Bessy  Bell 
and  Mary  Gray  The  Foyle  forms  a  small  portion  of 
the  western  boundary  of  the  count}*,  and  receives  the 
Mourne,  which  flows  northward  by  Omagh  and  New- 
town Stewart.  The  principal  tributaries  of  the  Mourne 
are  the  Derg,  from  Lough  Derg,  and  the  Owenkillew, 
flowing  westward  from  Fir  Mountain.  The  Black  - 
water,  which  is  navigable  by  boats  to  Moy,  rises  near 
Five- Mile  Town,  and  forms  part  of  the  southeastern 
boundary  of  the  county  with  monaghan  and  Armagh. 
With  the  exception  of  Lough  Neagh,  bounding  the 
county  on  the  east,  the  lakes  are  small,  also  few  in 
number.  Lough  Fea  is  picturesquely  situated  in  the 
northwest,  and  there  are  several  small  lakes  near  New- 
town Stewart.  The  Ulster  Canal  runs  along  the  southern 
boundary  of  the  county  from  Lough  Neagh  to  Caledon. 
The  substratum  of  the  northern  mountains  is  mica 
slate  interspersed  with  primary  limestone.  Yellow 
sandstone  appears  in  the  northwest,  in  the  centre  to- 
wards Omagh,  and  in  the  southwest,  where  it  plunges 
into  Fermanagh.  The  greater  portion  of  the  central 
area  of  the  county  is  occupied  by  Old  Red  Sandstone. 
The  Tyrone  coal-field  (6  miles  long  by  1  to  2  broad) 
extends  between  Lough  Neagh  and  Dungannon.  all 
the  measures  being  represented.  The  coal-field  is 
much  broken  by  faults  and  has  been  worked  chiefly 
near  the  surface,  and  generally  in  an  unskilful  manner: 
the  principal  pits  are  near  Thingannon  and  at  Coal 
Island.  The  coal  is  bituminous.  There  are  also  indi- 
cations of  copper,  iron,  and  lead. 

AfricmNure. — The  hilly  portions  of  the  county  are  un- 
suitable for  tillage;  but  in  the  lower  districts  the  soil  is 
remarkably  fertile,  and  agriculture  is  generally  practiced 
after  improved  methods,  the  county  in  this  respect  being  in 
advance  of  most  parts  of  Ireland.  The  excellent  pasturage 
of  the  hilly  district*  affords  sustenance  to  a  large  number 
of  young  cattle.  The  total  number  of  holdings  in  1885  was 
27,958,  of  which  16,469  or  nearly  two-thirds  were  each  be- 
tween 5  and  30  acres  in  extent  (8365  between  5  and  15  and 
8104  between  15  and  30).  Only  43  were  above  500  acres: 
642  were  between  100  and  500  acres,  2373  between  50  and 
100,  3937  between  30  and  50, 2573  between  1  and  5,  and  1921 
did  not  exceed  1  acre.  There  were  237.528  acre*  under 
crops,  including  m'adow  and  clover  (255.281  acre*  in  1876), 
318„V-,0  acres  under  grass,  1765  fallow.  9378  woods,  72.071 
bog  and  marsh.  109,539  barren  mountain  land,  and  30,112 
water,  roads,  fences,  etc.  The  area  under  corn  crop*  de- 
creased between  1876  and  1885  from  115,738  acres  to  106,343, 
-oat*  from  114,223  acres  to  104,040,  and  wheat  from  1166 
to  1013.  The  areas  under  the  other  com  crops  are  very 
small  and  fluctuate  considerably.  The  area  under  green 
crops  between  1876  and  1885  decreased  from  64.971  to  59,- 
387  acres,— potatoes  from  44,001  to  40,649,  turnips  from 
17.157  to  15,581,  mangel  wurxel  from  750  to  487,  and  other 
from  3063  to  2670.  Flax  (23,901  acres  In  1878) 
i  in  1885.   The  area  under  meadow  and 
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in  1870  wu  60,671,  and  in  1885  66,434,  but  there  has 
no  increase  since  1878,  The  number  of  horses  de- 
creased between  1876  and  1885  from  25,038  to  23,185,  of 
moles  from  71  to  49,  of  aases  from  1124  to  921,  of  cattle  from 
176,841  to  168,072,  of  sheep  from  45.274  to  44,434,  and  of 
pigB  from  49,012  to  39,530.  On  the  other  hand,  the  number 
of  goats  Increased  from  7960  to  8984,  and  of  poultry  from 
674,826  to  737359. 

According  to  the  latest  landowner's  Return  (1876),  the 
county  was  divided  among  2787  proprietors  owning  775,285 
acres  at  a  total  annual  value  of  £428,224  ($2,071,448.64],  the 
average  value  per  acre  being  nearly  lis.  ($2.67 J.  Of  the 
proprietors  1070  owned  less  than  1  acre  each,  the  total  dis- 
tributed amongst  them  being  272  acres.  The  estimated 
extent  of  waste  land  was  4000  acres.  Tbe  following  pos- 
over  10,000  acres  each — duke  of  Abercorn  47,615 
earl  of  Castlestuart  32.615,  earl  of  Caledon  29,236, 
lissioner*  of  church  temporalities  28,002,  Sir  John  M 
Stewart  27,906,  Arthur  W.  Oole  Hamilton  16.683,  represen- 
tatives of  Sir  William  M'Mahon  16.326.  Sir  William  Verner 
16.043,  earl  of  Belmore  14,359,  Thomas  Arthur  Hope  13.990, 
Lord  Dorchester  12,608,  Michael  Smith  10,968.  Lonia*  Elisa- 
beth De  Bille  10,455,  and  Thomas  R.  Brownu  10,125. 

Communication.— Besides  Lough  Neagh  aod  the  Ulster 
Canal,  Tyrone  has  the  river  Foyle.  which  is  navigable  for 
small  craft  to  a  point  opposite  St.  Johnstone,  and  thence  by 
artificial  cutting  to  Strabane,  and  the  Biackwater,  which  is 
navigable  for  boats  to  Moy.  The  Great  Northern  Hallway 
intersects  the  county  by  Dungannon,  Pomeroy,  Omagh, 
Newtown  Stewart,  and  Strabane. 

lie  manufacture  of  linens  and  coarse 
[  blankets)  is  carried  on.  Brown  earthen- 
liaky,  soap,  and  candles  are  also  made, 
a  few  breweries  and  distilleries,  and  several 
meal  mills.   Bat  for  the  lack  of  enterprise  the 
1  iron  might  aid  in  the  development  of  a 
aufacturing  indi 
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lauuracturing  industry. 

Adminiitrqtion  and  Population. — The 
arouies,  46  parishes,  and  2164  town 


within  the  com 

is  in  the  Belfast  military  district. 

Prom  312.956  in  1841  the  population  had  decreased  by 
1861  to  23S.500,  by  1871  to  215.766,  aud  by  1881  to  197,719 
(96,466  males  and  101,253  females).  In  1881  there  were 
109,793  Roman  Catholics  (119.937  in  1871),  44,256  Protestant 
Episcopalians  (49,201  in  1871),  38,564  Presbyterians  (42,156 
in  1871),  3597  Methodists  (3115  in  1871),  and  1509  of  other 
denominations  (1357  in  1871).  The  number  of  persons  in 
the  county  who  could  read  and  write  in  1881  was  98.764, 
who  could  read  only  38,783,  the  remainder  (60,172)  being 
wholly  illiterate.  Twenty-two  persons  could  speak  Iriah 
only  and  9796  Irish  and  English.  For  the  seven  years 
ending  1885  tbe  average  number  of  emigrants  annually 
was  3085.  The  population  of  the  principal  towns  in  1881 
was— Strabane  4196,  Omagh  (the  county  town)  4138,  Dun- 
gannon 4084,  and  Cookstown  3870. 

History  and  Antiauitiei.— Anciently  Tyrone  was  included 
in  the  portion  of  Ulster  made  "  sword-land  "  by  the  Scots. 
It  became  a  principality  of  one  of  the  sons  of  Niall  of  the 
Nine  Hostages,  and  from  bis  name — Eogain— was  called 
Tir  Eogain,  gradually  altered  to  Tyrone.  From  Eogain  were 
descended  the  O'Neals  or  O'Neills  and  their  numerous  septs. 
The  family  had  their  chief  seat  at  Dungannon  until  the 
reign  of  Elizabeth,  when  it  was  burned  by  Hugh  O'Neill  to 
prevent  it  falling  into  the  hands  of  Lord  Mmmtjoy.  The 
earldom  of  Tyrone  had  been  conferred  on  Con  Bacagh 
O'Neill  by  Henry  VIII.,  but  he  was  driven  into  the  Pale  by 
one  of  his  sons  Shan,  who  with  the  general  consent  of  tbe 
people  was  then  proclaimed  chief.  From  this  time  he 
maintained  a  contest  with  English  authority,  but  his  last 
remaining  forces  were  completely  defeated  near  the  river 
Foyle  in  May,  1567.  During  the  insurrection  of  1641  Char- 
lemont  Fort  and  Dungannon  were  captured  by  Sir  Phelim 
O'Neill,  and  in  1646  the  Parliamentary  forces  under  General 
Munro  were  signally  defeated  by  Owen  Roe  O'Neill  at  Ben- 
burb.  At  the  Revolution  the  county  was  for  along  time  in 
the  possession  of  the  forces  of  James  II.  Dungannon  was 
the  scene  of  the  famous  volunteer  convention  in  1782. 
Raths  are  scattered  over  every  district  of  the  county. 
There  is  a  large  cromlech  near  Newtown  Stewart,  another 
at  Tarn  lag  ht  near  Coagh,  and  another  a  mile  above  Castle- 
derg.  At  Kilmeillie  near  Dungannon  are  two  circles  of 
stones.  The  monastic  remains  are  of  comp»ratfvel,v  little 


interest.  There  are  still  some  ruins  of  the  ancient  castle  of 
tbe  O'Neills,  near  Benburb,  and  among  other  rained  oM 
may  be  made  of  those  of  Newtown  I 


TYRTiEUS,  Greek  elegiac  poet,  lived  at 
about  tbe  middle  of  tbe  7th  century  B.C.  According 
to  the  legend  current  in  biter  times,  he  was  a  native 
of  the  Attic  deme  of  Aphidnsc,  and  was  invited  to 
Sparta,  on  the  suggestion  of  the  Delphic  oracle,  to 
assist  the  Spartans  in  the  Second  Meseenian  War.  It 
is  difficult,  if  not  impossible,  to  determine  the  < 
of  truth  in  this  story.  Herodotus  at  U 
not  know,  or  disbelieved,  the  tradition,  which  . 
us  first  in  Plato  [Law*,  i.  629A),  to  the  effect  that, 
although  Ty  rut  us  was  by  birth  an  Athenian,  he  bad 
the  Spartan  citizenship  conferred  upon  him  (see 
Herod.,  ix.  35).  From  Plato  down  to  Pansanias  we 
can  trace  the  gradual  growth  and  expansion  of  the 
legend.  Ephorus  is  the  first  to  call  Tyrtseus  a  lame 
poet :  by  later  generations  he  is  represented  as  a  buns 
school-master.  Basing  his  inference  on  the  ground 
that  Tyrtseus  speaks  of  himself  as  a  citizen  of  Sparu 
(Fr.  2  v.  31,  Strabo  (viii.  4,  10)  was  inclined  to  reject 
the  story  of  his  Athenian  origin,  regarding  the  elejrie* 
in  question  as  spurious  On  the  whole,  perhaps,  tbe 
conjecture  of  Busolt  ( Or.  Getch.,  p.  1 66 )  comes  nearest 
to  the  truth :  the  entire  legend  may  well  hare  beet 
concocted  during  the  5th  century  in  connection  vita 
the  expedition  sent  to  the  assistance  of  Sparta  in  her 
struggle  with  the  revolted  Helots  at  It  home.  It  it 
possible,  as  Busolt  suggests,  _  that  Tyrtseus  was  is 
reality  a  native  of  Aphidna  in  Lacooia.  However 
this  may  be,  it  is  certain  from  the  fragments  of  bis 
poems  that  he  flourished  during  the  Second  Messenian 
War  (arc.  650  B.C.) — a  period  of  remarkable  musical 
and  poetical  activity  at  Sparta  (see  Tek pander  |  —  da: 
he  not  only  wrote  poetry  but  took  part  in  the  actual 
service  of  the  field,  and  that  he  endeavored  to  compose 
the  internal  dissensions  of  Sparta  by  inspiring  the 
citizens  with  a  patriotic  love  for  their  fatherland  aod 
its  institutions 

We  possess  in  all  about  twelve  fragments  of  Tyrtaeus'i 
poetry,  varying  in  length  from  one  to  forty- four  lines. 
They  are  preserved  by  Strabo,  Lycurgus,  Stofcwus. 
and  others.  We  may  divide  them  into  two  varieties, 
according  to  the  metre  and  dialect  in  which  they  are 
com  posed.  The  first  class  consists  of  elegies  in  the  look 
dialect,  written  partly  in  praise  of  the  Spartan  consti- 
tution and  King  Tbeopompus  (Eiro/iia) ,  partly  to 
stimulate  the  Spartan  soldiers  to  deeds  of  heroism  in 
the  field  ('T«-oft7«ai — the  title  is,  however,  later  than 
Tyrtaeus).  Tbe  interest  of  the  fragments  preserved 
from  the  Evvouia  is  mainly  historical :  they  form  our 
only  trustworthy  authority  for  the  events  of  the  First 
Messenian  War  (Fr.  5,  6,  7).  Tbe  hT*o*i«u  poss** 
considerable  poetic  merit,  in  spite  of  the  occasional 
monotony  of  their  versification.  Addressed  to  a  natioa 
of  warriors,  they  paint  in  vivid  colors  the  beauty  of 
bravery  and  the  shame  of  cowardice ;  there  are  also 
lines  in  them  which  reveal  the  soldier  as  well  as  tbe 
poet,  -  y  ,  Fr.  10,  31-32.  One  striking  feature  is  tbe 
genuinely  Greek  feeling  for  plastic  beauty,  showing 
itself  in  the  beautiful  picture  of  the  youthful  form 
lying  dead  upon  the  battlefield  (Fr.  10.  27-30,  and  12, 
23-34 ;  sec  also  Symonds's  Greek  Poet*,  L  p.  74). 
The  popularity  of  these  elegies  in  the  Spartan  army 
was  such  that,  according  to  Athenseus  (xiv.  630  F),  it 
became  tbe  custom  for  the  soldiers  to  sing  them  round 
the  camp  fires  at  night,  the  polemarch  rewarding  tbe 
best  Binger  with  a  piece  of  flesh.  Of  the  second  class 
of  TyrUeus's  poems,  marching  songs,  written  io  tbe 
anapaestic  measure  and  the  Dorian  dialect,  the  r 
are  too  scanty  to  allow  of  our  pronouncing 
on  their  poetic  merit 

See  Bergk,  Poettt  Lyrici  Onset,  vol.  ii.  pp. 
1882.    Fragment  10  ( rrsViji*»a«  yap  r«X4«,  etc) 
translated  into  English  Terse  by  Campbell. 
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TYTLER  The  surname  of  three  Scottish  writers, 
irinoipaHy  on  historical  subjects. 

I.  Alexander  Frasbr  Tytlkk  (1747-1813),  Lord 
W oodbouselee,  Scottish  judge,  was  the  eldest  son  of 
William  Tytler  (see  below),  and  was  born  at  Edinburgh 
on  15th  October,  1747.  After  passing  through  the 
High  School,  he  was  sent  in  1763  to  a  school  at  Ken- 
sington taught  by  Dr.  Elphinston,  the  translator  of 
Martial's  Epigrams.  He  returned  to  Edinburgh  in 
1765,  skilled  in  Latin  versification,  and  with  a  com- 
petent knowledge  of  Italian,  and  a  taste  for  drawing 
and  natural  history.  He  was  called  to  the  bar  in  1770. 
His  first  work,  a  supplement  to  the  Dictionary  of 
Decisions,  undertaken  on  the  suggestion  of  Lord 
Karnes,  was  published  in  1778,  and  a  continuation 
appeared  in  1796.  In  1780  Tvtler  was  appointed  con- 
joint professor  of  universal  history  in  tne  university 
of  Edinburgh,  becoming  sole  professor  in  1786.  In 
1782  he  published  Outlines  of  his  oourse  of  lectures, 
afterwards  extended  and  republished  under  the  title  of 
Elements  of  General  History.  The  Elements  has 
passed  through  many  editions,  and  has  been  translated 
into  several  European  languages  as  well  as  into  Hin- 
dustani. The  lectures  themselves  were  published  in 
1834  in  Murray's  Family  Library.  In  1790  Tytler 
was  appointed  judge-advocate  of  Scotland,  and  while 
holding  this  office  lie  wrote  a  Treatise  on  the  Law  of 
Courts- Martial  In  1801  he  was  raised  to  the  bench, 
taking  his  seat  (1802)  in  the  court  of  sessions  as  Lord 
Woodhouselee.  He  died  at  Edinburgh  on  5th  January, 
1813. 

Besides  the  works  already  mentioned,  he  was  the  anthor 
of  several  papers  in  the  Mirror,  the  Lounger,  and  the  Trans- 
aHians  of  Iks  Royal  Society  of  Edinburgh  ;  be  also  wrote  Life 
a*d  Writing*  of  Dr.  John  Gregory  ;  Euay  on  the  Principles  of 
Tribulation,  1790-  a  dissertation  on  Final  Causes,  prefixed 
to  bis  edition  of  Durham'a  Phyrien- Theology,  1799;  apolitical 
pamphlet  entitled  Ireland  Profiting  by  Example,  1799;  an 
E«4y  on  Lanra  and  Petrarch  ;  and  The  Life  and  Writings  of 
Lord  Karnes,  1807. 


2.  Patrick  Phaser  Tytlkr  (1791-1849),  as  the 
v>n  of  Lord  Woodhouselee  and  grandson  of  William 
Tvtler,  may  be  said  to  have  inherited  a  taste  for  liter- 
ary and  historical  pursuits.  He  was  born  at  Edin- 
burgh on  30th  August,  1791,  and  was  educated  chiefly 
at  the  High  School  and  university,  being  called  to  the 
bar  in  1813.  His  earliest  literary  effort  appears  to 
have  been  a  chapter  or  two  contributed  to  Alison's 
Travels  in  France  (1815)  ;  and  his  first  independent 
essays  were  papers  in  Blackwood's  Magazine.  In- 
heriting the  family  talent  for  music,  and  with  a  facility 
in  throwing  off  humorous  little  poems  and  songs,  he 
made  several  contributions  to  Thomson's  Select  Melo- 
dirs  of  Scotland,  1824.  In  1819  he  published  the 
Life  of  James  Crichlon  of  Cluny.  commonly  called  the 
Admirable  Orichton,  a  second  edition  appearing  in  1823. 
This  was  followed  by  a  Memoir  of  Sir  Thomas  Craig 
of  Riccarton,  1823 ;  an  Essay  on  the.  Revival  of  Greek 
Literature  in  Italy,  and  a  Life  ofJohn  Wickltf,  pub- 
lished anonymously,  in  1826.  The  History  of  Scot- 
land was  undertaken  at  the  suggestion  of  Sir  Walter 
Scott,  and  occupied  Tytler  for  nearly  twenty  years,  in 
the  course  of  which  he  removed  to  London  for  conven- 
ience of  research.  The  first  volume  appeared  in  1828, 
and  the  ninth  and  last  in  1843.  The  original  investi- 
gations on  which  the  work  was  founded  gave  it  an 
authority  which  no  previous  history  of  Scotland  pos- 
sessed, and  the  clear  and  graphic  style  made  it  inter- 
esting and  popular.  The  last  few  years  of  his  life 
were  spent  in  physical  prostration  and  mental  depres- 
sion, and  he  died  at  Great  Malvern  on  24th  December, 
1849. 

Daring  the  progress  of  his  History  a  large  amount  of  other 
work  came  from  his  pen,  as  the  following  list  shows :  Lives 
»/  Xcottith  Worthies,  for  Murray's  Family  Library,  3  vols., 
1831-33;  HiHorieal  Vtete  of  the  Progress  of  Discovery  in 
America,  1832,  and  Life  of  Sir  Walter  Raleigh,  1833,  for  the 
Edinburgh  QMnet  Library;  Life  of  Henry  VIIL,  1837;  Eng. 


land  under  the  Reigns  of  Edward  VI.  and  Mary,  from  original 
letters,  2  vols.,  1839 ;  article  "  Scotland  "  in  the  seventh  edi- 
tion of  the  Encyclopaedia  Bbitannica,  afterwards  pub- 
lished separately  as  a  school  history) ;  Notes  on  The  Damley 
Jewel,  1843 ;  on  the  Portraits  of  Marydueen  of  Scots,  1845  (pri- 
vately priuted) ;  and  Memoirt  of  the  War  carried  on  inScotland 
and  Ireland,  1689-91,  by  General  Mackay,  edited  in  conjunction, 
with  Hog  and  Urquhart,  and  presented  to  the  Bannatyne 
and  MaiUand  Cluba  in  1833. 

3.  William  Tttlkr  (1711-1792),  of  Woodhouse- 
lee, writer  on  historical  and  antiquarian  subjects,  was 
the  son  of  Alexander  Tytler.  writer  in  Edinburgh,  and 
was  born  in  that  city  on  12th  October,  171 1.  He  was 
educated  at  the  High  School  and  the  university,  and, 
having  adopted  his  father's  profession,  was  in  1744 
admitted  into  the  society  of  Writers  to  the  Signet 
While  successfully  practicing  as  a  lawyer,  he  found 
time  to  devote  attention  to  historical  investigation. 
Id  1759  he  published  an  Inquiry,  Historical  ana  Criti- 
cal, into  the  Evidence  against  Mary  Queen  of  Scots, 
and  an  Examination  of  the  Histories  of  Dr.  Robertson 
and  Mr.  Hume  with  respect  to  that  Evidence.  This 
work,  which  warmly  defended  the  character  of  the 
queen,  met  with  great  success.  Four  editions,  the 
later  ones  considerably  enlarged,  were  published  in  the 
author's  lifetime  ;  and  it  was  translated  into  French. 
In  1783  he  published  the  Poetical  Remains  of  James 
the  First,  King  of  Scotland,  to  which  he  added  a  dis- 
sertation on  the  life  and  writings  of  the  royal  author. 
He  wrote  an  essay  on  "Scottish  Music,"  which  was 
appended  to  Arnot's  History  of  Edinburgh.  His 
"  Dissertation  on  the  Marriage  of  Queen  Mary  to  the 
Earl  of  Bothwell"  and  "Observations  on  the  Vision, 
a  Poem,"  appeared  in  the  Transactions  of  the  Society 
of  Antiquaries  of  Scotland  (1 791-92).  A  paper  in  the 
Lounger,  on  "Defects  of  Modern  Female  Education," 
and  an  Account  of  Fashionable  Amusements  in  Edin- 
burgh in  the  Seventeenth  Cen  t  ury  complete  the  list  of  his 
works.  He  died  at  Edinburgh  on  12th  September, 
1792. 

TYUMEN,  a  district  town  of  West  Siberia,  in  the 
government  of  Tobolsk,  is  situated  at  a  point  where 
tne  chief  highway  from  Russia  across  the  Urals  touches 
the  first  navigable  river  (the  Tura)  of  Siberia.  A 
railway  passing  through  Ekaterinburg  and  the  princi- 
pal iron-works  on  the  eastern  slopes  of  the  middle 
Urals  connects  Tyumen  with  Perm,  the  terminus  of 
steamboat  traffic  on  the  Kama  and  Volga.  The  Tura 
being  a  tributary  of  the  Tobol,  which  joins  the  Irtish, 
a  tributary  of  the  Ob,  Tyumen  has  regular  xteatn 
communication  with  Omsk  and  Semipalatinsk  by  the 
Irtish  (steamers  penetrating  as  far  as  Lake  Zaisan  in 
Psungaria) ;  with  Tomsk,  Barnaul,  and  Biysk,  in  the 
Altai,  by  the  Ob  and  the  Tom  ;  with  Irbit— the  seat 
of  the  great  Siberian  fair— by  the  Tura  and  the  Nitsa ; 
and  by  the  Tobol,  the  Irtish,  and  the  Ob  with  the 
Arctic  Ocean  and  the  fisheries  of  the  lower  Ob.  Tyu- 
men" stands  also  at  the  western  extremity  of  the  Sibe- 
rian highway  which  goes  da  Omsk,  Tomsk,  and  Kras- 
noyarsk to  Irkutsk.  In  summer  the  Tura  sometimes 
falls  so  low  that  steamers  have  to  stop  90  miles  off, 
passengers  and  goods  being  taken  thence  to  Tyumen" 
in  lighter  vessels.  The  town  is  well  built,  and  stands 
on  both  banks  of  the  Tura,  which  is  here  spanned  by 
a  bridge.  The  portion  on  the  low  left  bank  is  in- 
habited by  the  poorest  class  and  is  often  inundated ;  the 
best  houses  are  on  the  high  right  bank.  The  streets 
are  unpaved,  but  the  houses  (principally  wooden)  are 
for  the  most  part  inclosed  by  gardens.  The  people, 
who  are  famed  throughout  Siberia  for  their  good  lookB, 
have  always  been  renowned  for  their  industrial  skilL 
Woollen  cloth,  linen,  belts,  and  especially  boots  and 
gloves,  are  manufactured  to  a  large  amount  (70.000 
pairs  of  boots  and  300,000  pairs  of  gloves  annually). 
Tyumen"  carpets,  although  made  in  the  simplest  way 
and  with  the  plainest  tools,  have  a  wide  renown  in  Russia 
and  Siberia,  and  recently  have  appeared  in  the  mar- 
kets of  western  Europe  as  of  Oriental  origin.  All 
kinds  of  metal  wares  are  made  in  small  workshops. 
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TZARSKOYE  SELO-U. 


Sheepskins  and  various  kinds  of  cloth  are  extensively  its  primary  schools  Tyumefi  has  a  "real"  school.  The 
manufactured,  and  the  leather  prepared  at  the  tanner-  population,  which  is  of  a  fluctuating  character  in 
ies  (100  in  number)  is  extensively  sold  all  over  Sibe-  summer,  is  differently  estimated  at  13,000,  14,500, 
ria,  the  Kirghiz  steppe,  and  Bokhara.    An  establish- ]  and  18,000. 

ment  has  recently  been  opened  for  the  construction  of  ;    TZARSKOYE  SELO.    See  Tsarskoye  Selo. 
barges,  and  a  pftper  mill,  the  first  in  Siberia,  was      TZETZES,  Joannes,  a  voluminous  Byzantine 
opened  in  1886.   The  trade  of  TyumeH  is  exceeded  writer  of  the  12th  century.   See  Greece,  vol.  xl  p. 
only  by  that  of  Irkutsk  and  of  Tomsk.    In  addition  to  1 130  tq. 


U. 


U holds  the  twenty-first  place  in  our  alphabet  The 
corresponding  place  in  the  Greek  alphabet* 
was  occupied  by  Y  (with  some  slight  variations  of 
form).  The  form  in  the  Italian  alphabet*  was  gen- 
erally V.  These  three  are  only  modifications  of  one 
original ;  but  they  are  independent  symbols  with  us, 
though  Y  does  not  represent  any  sound  otherwise  un- 
represented. It  will  be  most  convenient  to  describe 
the  three  forms  once  for  all. 

With  T  we  reach  the  end  of  the  original  Phoenician 
alphabet.  The  remaining  symbols— no  fewer  than  six 
with  us,  four  in  the  completed  Latin  alphabet— are 
accretions,  either  modifications  of  old  symbols  for 

?;reater  exactness  or  old  symbols  themselves  which  had 
alien  out  of  their  proper  place  and  were  added  again. 
The  first  new  symbol  was  needed  to  represent  the  im- 
portant vowel  sound  «.  We  have  already  seen  that 
the  Greeks  employed  the  Phoenician  symbols  for  the 
breaths  which  they  did  not  want  as  symbols  for  the 
vowels  which  they  did  want.  Thus  we  should  have 
expected  that  the  Phoenician  vau  would  have  been 
used  for  «.  But  vau  was  already  employed  for  to, 
which  was  a  living  sound  in  early  Greek  :  the  form 
used  was  F  (the  so-called  digamma),  the  origin  of  our 
F.  What  then  was  the  origin  of  the  symbol  for  u  t 
In  the  earliest  Greek  we  find  the  two  forms  Y  and  V, 
e.o.,  in  inscriptions  of  Thera.  Now  the  Moabite  form 
of  vau  is  V,  which  resembles  the  Y  more  than  F.  It 
is  difficult  to  see  why  the  presumably  oldest  Phoenician 
form  should  appear,  not  in  the  sixth  place  of  the 
Greek  alphabet,  but  at  the  end,  where  it  must  have 
been  an  arbitrary  addition ;  and,  although  the  Y  form 
could  be  derived  from  F  (middle  steps  are  found),  it  is 
not  easy  to  get  F  from  y.  We  may  suppose  that  the 
two  symbols,  F  and  Y,  were  obtained  by  the  Greeks 
from  independent  Phoenician  alphabets,  the  first  being 
kept  by  those  Greeks  who  required  a  symbol  for  to, 
and  did  not  at  first  need  any  special  sign  to  distinguish 
u  (which  in  the  earliest  Greek  times  known  to  us  had 
the  value  of  German  ii)  from  o ;  while  the  others  took 
the  form  Y  to  express  the  modified  u,  and  probably 
never  really  adopted  the  F,  except  as  a  numeral ;  it 
does  not  appear  even  in  the  very  old  Abu  Sitnbel  in- 
scription written  by  the  Ionian  mercenaries  of  Psam- 
mitichus.  It  is  noteworthy  that  in  that  inscription 
both  the  forms  Y  and  V  appear,  whereas  in  those  of 
Thera  and  Melos  we  have  sometimes  the  one  some- 
times the  other,  but  not  both  in  the  same  inscription, 
and  a  study  of  the  writing  leads  to  the  conclusion  that 
the  Y  was  felt  to  be  the  true  (&«,,  the  older)  form,  but 
that  V  was  used  more  frequently  for  the  sake  of  sim- 
plicity. 

At  Rome  the  single  form  V  denoted  both  the  vowel 
«  and  also  the  consonantal  tc.  F  retained  its  place  as 
sixth  in  the  alphabet,  but  with  the  value  of /,  which 
was  unknown  to  the  Greeks;  a  peculiar  form,  C,  in 
which  the  middle  stroke  has  gone  to  the  bottom,  seems 
to  have  been  affected  by  its  neighbor  E  ;  this  is  found 
in  Etrusoan,  Umbrian,  and  Samnite  inscriptions ;  it 
has,  however,  the  value  of  w ;  while  a  curious  symbol 
8  appears  at  the  end^of  the  Etruscan  alphabet,  and 
is  also  used  in  the  Eugubine  tables,  with  the  value 
of/;  the  origin  of  this  is  uncertain.    It  may  be  a 


rounded  form  of  the  second  symbol  in  the  digraph  FS 
(>>. ,  FH)  by  which  the  sound  F  is  indicated  in  a  very 
old  inscription  (see  Rhein.  Mu$.,  xlii.  317) ;  if  this  is 


tury  B.c.  to  represent  more  exactly, 
words,  the  sound  of  Greek  upsilon. 

Lastly,  the  form  U  was  differentiated  from  V.  It  is 
the  uncial  form,  and  so  belongs  to  the  general  transi- 
tion from  the  pointed  to  the  rounded  character  which 
conduced  to  greater  convenience  of  writing.  Ex- 
amples of  it  may  be  seen  in  the  article  on  Paleog- 
raphy ;  see  the  specimen  of  Latin  uncial  of  the  5th 
or  6th  century  (vol.  xviii.  p.  157),  and  the  half-uncial 
of  the  Lindisfarne  Gospels,  about  700  a.d.  {Hid.,  p. 
163).  It  was  clearly  a  matter  of  convenience,  to  have 
separate  symbols  to  represent  sounds  so  distinct  as  % 
and  v ;  but  the  application  of  the  two  symbols  seems 
to  have  been  due  to  chance  rather  than  design.  The 
form  V  remained  in  use  at  the  beginning  of  words, 
whereas  u,  which  was  the  uncial  and  cursive  form, 
naturally  was  used  rather  in  the  middle ;  by  degrees 
the  initial  form  was  appropriated  to  consonants, — 
perhaps,  as  Br.  Taylor  suggests  ( Alphabet,  ii.  189), 
because  the  consonant  is  commoner  at  the  beginnio 
of  words,  or  for  some  other  reason,  while  the  ; 
form  was  connected  with  vowels. 

The  sound  which  U  denotes  is  produced  by  "l 
ing"  the  lips  to  the  furthest  extent  consistent  with  a 
clear  vowel-sound,  and  by  raising  the  back  of  the 
tongue  higher  than  for  any  other  rounded  sound.  It 
has  two  varieties  (like  all  other  vowels)  according  as 
the  position  of  the  tongue  is  more  or  less  tense, 
producing  thereby  a  narrower  or  a  wider  aperture  for 
the  voice  to  pass  through  ;  whence  the  sounds  are 
technically  called  "  narrow  "  and  "  wide  "  respectively. 
The  narrow  sound  is  heard  in  English  only  when  the 
vowel  is  long,  as  in  "  book,"  "rule,"  but  in  northern 
English  (Scotch)  "book  "  may  be  heard  short.  The 
wide  sound  is  heard  in  " full,"  "  good."  The  digraph 
oo  is  commonly  used  for  the  u  sound,  and  attests  the 
fact  that 
into 
"fode* 

00  has  come  by  analogy  into  words  where  fl  is  the 
original  sound,  as  in  "room,"  M.E.  "roum,"  O.E. 
"rum."  Original  «  has  commonly  passed [into  the  a* 
sound,  spelt  in  English  ou  or  ow,  as  in  "  how," 
"house,*  "mouse, ,?  "bower,"  for  O.E.  "bo," 
"hQs,"  "mOs,"  "bQT."  According  to  Mr.  A 
J.  Ellis,  words  derived  from  the  French  bad  in 
Chaucer's  time  the  sound  of  French  « ;  and  Sir  John 
Cheke'B  statement  "cum  dvkt,  tuke,  lute,  rrfmir, 
6we,  tvk,  Avt,  ptfivK  dicinnis,  Grnecum  r  sonaremus,' 
seems  strong  for  the  same  practice  in  the  16th  cen- 
tury. In  the  17th  century  the  modern  pronunciation 
of  H  as  i'u  in  "muse,"  duke,"  "mute^"  "pure" 
had  come  in.  Hence  also  we  may  explain  the  sub- 
stitution  of  «  for  y  in  some  genuine  English  words, 
as  "busy"  (orig.  Dysig).  At  the  same  time  begins 
the  corruption  of  u  to  the  (so-called)  H  sound  in  "  but" 

1  "shut,"  etc;  this  is  not  a  u  sound  at  all,  but  the 
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tral  vowel  as  heard  indifferently  in  "but,"  "son," 
"son,"  "blood:"  it  is  often  confounded  by  writers 
with  the  true  u  heard  in  "  pull "  and  in  the  northern 
pronunciation  of  "but,"  ''shut"  For  the  history 
of  the  Oerman  "  modified  "  u  (spelt  u,  but  originally 
m)  see  under  Y. 

UBEDA,  a  town  of  Spain,  head  of  an  administra- 
tive subdivision  in  the  province  of  Jaen,  stands  on  a 
gentle  slope  about  5  miles  from  the  right  bank  of  the 
Guadalquivir,  and  about  22  miles  to  the  east  of  the 
Menjibar  station  on  the  railway  from  Madrid  to  Cor- 
dova. Under  the  Moorish  rule  it  was  a  place  of  con- 
siderable consequence,  its  population  being  said  to 
have  at  one  time  numbered  70,000.  Some  portions 
of  the  old  walls,  with  towers  and  gates,  still  remain, 
but  none  of  the  public  buildings  are  of  great  age,  the 
oldest  church,  that  of  San  Salvador,  dating  from 
1540-56.  The  population  within  the  municipal  boun- 
daries in  1877  was  18,149. 

UDAIPUR  [Oodeypore]  or  MewXb,  a  native 
state  in  Rajputana,  India,  with  an  area  of  12,670 
square  miles.  It  extends  from  23°  49'  to  25°  58'  N. 
lat. ,  and  from  73°  7"  to  75°  52'  E.  long. ,  and  is  bounded 
on  the  N.  by  the  British  territory  of  Ajmere ;  on  the 
E.  by  the  native  states  of  Bundi,  Gwahor,  Tonk,  and 
Partabgarh  ;  on  the  S.  by  Banswara,  Dungarpur,  and 
Mahi  Kantha ;  and  on  the  W.  by  the  Aravalli  Moun- 
tains, separating  it  from  Marwar  and  Sirohi.  The 
greater  part  of  the  country  is  level  plain.  A  section 
of  the  Aravalli  Mountains  extends  over  the  south- 
western and  southern  portions,  and  is  rich  in  minerals, 
but  the  mines  have  been  long  closed.  The  general 
inclination  of  the  country  is  from  southwest  to  north- 
east, the  Banas  and  its  numerous  feeders  flowing  from 
the  base  of  the  Aravalli  range.  There  are  many  lakes 
and  tanks  in  the  Btate,  the  finest  of  which  is  the  Dhcbar 
or  Jaisamand,  with  an  area  of  nearly  21  square  miles: 
it  is  considered  to  be  the  largest  sheet  of  artificial 
water  in  the  world.  There  are  only  two  metal  roads  in 
the  state ;  the  Nimach  State  Railway  passes  through 
the  northeastern  part. 

In  1881  the  population,  exclusive  of  51,076  Bhils,  was 
1,443,144  i. Kilt*  772,685,  females  670,459);  Hindus  num- 
bered 1,321,521,  Mohammedans  43,322,  Jains  78,171.  and 
Christians  130.  The  only  town  with  over  10,000  inhabitants 
is  Udaipar,  the  capital  (38,214).  This  city  ia  picturesquely 
situated  on  a  lake  2000  feet  above  sea-level,  and  faces 
wooded  hills.  It  contains  the  royal  palace,  which  ia  a 
noble  pile  of  granite  and  marble,  built  on  the  crest  of  a 
rocky  ridge  overlooking  the  lake,  city,  and  valley.  There 
are  no  manufactures  of  any  importance  in  the  state,  and 
the  crops  aa  a  role  only  suffice  for  local  wants.  The  prin- 
cipal imports  are  salt,  piece  goods,  groceries,  metals,  medi- 
cines, sugar,  ivory,  and  tobacco ;  and  the  exports  are  mostly 
confined  to  turmeric,  gur,  cotton,  indigo,  til,  opium,  and 
cattle.  The  total  income  of  Udaipur  in  1885-86  was 
£259,624  [$1,261,772.64].  The  state  was  taken  under  the 
protection  of  the  British  Government  in  1817,  and  it  pays 
an  annual  tribute  of  £20,000  [$97,200].  The  family  of  the 
raja  of  Udaipur  ranks  highest  in  dignity  among  the  Rajput 
chiefs  of  India. 

IDAL  (Danish  odd)  is  a  kind  of  right  still  existing 
in  Orkney  and  Shetland,  and  supposed  to  be  a  relic  of 
the  old  allodial  mode  of  landholding  existing  antece- 
dently to  the  growth  of  feudalism  in  Scotland.  The 
udal  tenant  holds  without  charter  by  uninterrupted 
possession  on  payment  to  the  crown,  the  kirk,  or  a 
grantee  from  the  crown  of  a  tribute  called  scat  (Dan- 
ish tkat),  or  without  such  payment,  the  latter  right 
being  more  strictly  the  tidal  right,  Udal  landB  descend 
to  all  the  children  equally.  They  are  convertible  into 
feus  at  the  option  of  the  udallers. 

UDALL,  Nicholas  (b.  1505-d.  15561),  author  of 
the  earliest  extant  regular  English  comedy.  Udall 
was  a  typical  man  of  the  Renaissance  in  England,  a 

'  The  date  of  Udall's  deatb  is  sometimes  erroneously  given  as 
'  in  which  year  his  play  of  KteUat  was  performed  at  Cam- 
bridge before  Queen  Elisabeth.  He  was  burled  at  St  Margaret's, 
vjmmirwicr.  on  'Oft  December,  1566  (sec  memoir  In  Cooper's 


schoolmaster  by  profession,  a  classical  scholar,  a  trans- 
lator of  Terence  and  Erasmus,  and  a  writer  of  pageants 
and  interludes.  He  was  high  in  favor  at  court,  wrote 
verses  for  the  city  pageant  exhibited  at  Anne  Boleyn's 
coronation  in  1533,  and  was  honored  by  Mary  in  1554 
as  one  that  had  "heretofore  showed  and  mindeth 
hereafter  to  show  his  diligence  in  setting  forth  of 
dialogues  and  interludes  before  ub  for  our  regal  disport 
and  recreation."  The  severity  of  his  discipline  at 
Eton,  where  he  was  headmaster,  has  been  immortal- 
ized by  the  quaint  lines  of  one  of  his  pupils,  Thomas 
Tusser.  The  exact  history  of  the  production  of  his 
comedy  Ralph  Roytter  Doytter  is  not  known.  A 
printed  copy  wanting  the  title-page  came  to  light  in 
1818,  and  we  know  that  it  was  licensed  to  be  printed 
in  1566.  It  is  a  distinct  advance  in  construction  on 
the  Merry  Interludes  of  John  Hey  wood,  -mt  it  is  not 
a  comedy  in  the  strict  English  sense,  being,  like  the 
interludes,  essentially  farcical  in  motive,  character,  and 
incident.  Although  an  imitation  of  the  Latin  comedy, 
it  is  far  from  being  a  servile  imitaticR.,  and  abounds  in 
fresh  fun  and  cleverness.  It  has  been  twice  reprinted, 
— by  the  Shakespeare  Society  (with  a  memoir  by  Mr. 
Cooper)  and  in  Arber's  Reprints. 

UDINE,  a  town  of  Italy,  in  the  province  of  Udine, 
in  a  wide  plain  near  the  foot  of  the  Carnic  Alps,  on 
the  Roja,  84  miles  by  rail  northeast  from  Venice  and 
49  miles  northwest  from  Trieste.  It  is  enclosed  by  an 
imposing  wall  of  considerable  antiquity,  some  4  or  5 
miles  in  circumference,  and  fortified  with  towers.  In 
the  centre,  on  an  eminence,  stands  the  old  castle,  at 
one  time  the  residence  of  the  patriarchs  of  Aquileia, 
and  now  used  as  a  prison.  Grouped  around  this  is  the 
old  part  of  the  town,  with  narrow  crooked  streets, 
some  of  which  are  lined  with  arcades.  The  cathedral, 
which  is  a  Romanesque  building  with  fine  pillars,  and 
an  hexagonal  tower  bearing  14th-century  sculptures, 
contains  some  interesting  examples  of  native  art  (by 
Giovanni  Martini  da  Udine  and  others).  The  church 
of  S.  Maria  della  Purita  has  frescos  by  Tiepolo.  On 
the  principal  square  stands  the  town-hall,  built  in  1457 
in  toe  Venetian-Gothic  style,  and  skilfully  restored 
since  a  fire  in  1876  ;  opposite  is  a  clock  tower  resemb- 
ling that  of  the  Piazza  di  San  Marco  at  Venice.  The 
arcniepiscopal  palace  and  Museo  Civico,  as  well  as  the 
municipal  buildings,  have  some  valuable  paintings. 
Several  of  the  palaces  of  the  nobility  have  striking 
architectural  features,  and  the  town  is  adorned  by 
many  beaatiful  publio  walks.  The  leading  industry 
of  Udine  is  silk-spinning,  but  it  also  possesses  manu- 
factures of  linen,  cotton,  hats,  and  paper,  tanneries, 
and  sugar  refineries,  and  has  a  considerable  trade. 
The  population  in  1881  was  23,254. 

Udine  is  the  Vedinum  of  Pliny ;  it  was  then  a  munlcipium, 
but  quite  an  inconsiderable  place  compared  with  Forum 
Julil  (Cividale)  11  miles  to  the  east,  or  Aqoileia  22  miles  to 
south-southeast.  In  the  Middle  Ages  it  became  a  flourish- 
ing and  populous  city :  in  1238  the  patriarch  Berthold  made 
it  the  capital  of  Friuli  (q.v.),  and  in  1420  it  became 
Venetian. 

UEBERWEG,  Fribdrich  (1826-1871),  best  known 
by  his  History  of  Phibmrphy,  was  born  on  the  22d 
January,  1826  at  Leichlingen,  in  Rhenish  Prussia, 
where  his  father  was  Lutheran  pastor.  His  mother, 
left  early  a  widow,  devoted  her  scanty  means  to  the 
education  of  her  only  son.  Ueberweg  passed  through 
the  gymnasium  at  Elberfeld,  and  studied  at  the  univer- 
sities of  Gbttingen  and  Berlin  In  1852  he  qualified 
himself  at  Bonn  as  privatdocent  in  philosophy.  His 
System  of  Logic,  published  in  1857  (English  transla- 
tion 1871),  and  his  essay  On  the  Authenticity  and  the 
Order  of  the  Platonic  Writing*,  crowned  by  the  Im- 
perial Academy  of  Vienna  (published  1861),  con- 
tributed to  draw  attention  to  him  as  at  once  a  scholar 
and  a  thinker.  In  1862  he  was  called  to  Kbnigsberg 
as  extraordinary  professor,  and  in  1867  he  was  advanced 
to  the  ordinary  grade.  He  married  in  1863,  and  on 
the  9th  June,  1871,  he  died  prematurely. 
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UFA— UGANDA. 


The  chief  work  of  his  liter  years  wis  his  compendious 
Hutoty  of  PhUoaopky,  which  is  unmatched  for  fulneas  of 
information  combined  with  conciseness,  accuracy,  and  im- 
partiality of  treatment.  The  first  part  appeared  in  1842. 
An  English  translation,  in  two  volumes,  was  published  in 
1872,  and  has  gone  through  several  editions.  Ueberweg 
translated,  in  In,;*,  Berkeley's  Principle!  of  Human  Knoviedge, 
with  notes,  for  Kirchmaun's  Pkilotophuehe  BMiotkdc.  In 
philosophy  Ueberweg  was  strongly  opposed  to  the  suhjec- 
tiristic  tendency  of  the  Kantian  system,  maintaining  in 
particular  the  objectivity  of  space  and  time,  which  involved 
him  in  a  somewhat  violent  controversy  with  several  oppo- 
nents. His  own  mode  of  thought  he  preferred  to  describe 
as  an  ideal  realism,  which  refused  to  reduce  reality  to 
thought,  but  asserted  a  parallelism  between  the  forms  of  j 
existence  and  the  forms  of  knowledge.  Beneke  and  | 
Schleiermacher  seem  to  have  exercised  most  influence  upon 
the  development  of  his  thought.  A  short  memoir,  by  his 
friend  F.  A.  LAiigc  (author  of  the  HitUtry  of  Materiaiirmt, 
gives  some  account  of  what  may  be  called  personal  opinions 
in  philosophy  and  theology,  which  did  not  find  expression 
in  Uoberweg's  published  writings. 

UFA,  ft  government  of  southeastern  Russia,  on  the 
western  slope  of  the  Urals,  has  Vyatka  an  J  Perm  on 
the  N.,  Orenburg  on  the  E.  and  S.,  Sfttnara  and 
""on  the  W.,  and  comprises  an  area  of  47,112 


In  virtue  alike  of  its  physical  charac- 
ters ftnd  of  its  population,  which  belongs  chiefly  to 
the  Ural-Altftic  stock,  it  forms  an  intermediate  link 
between  Europe  and  Asia,  and  it  was  only  recently 
separated  from  the  government  of  Orenburg,  which  is 
now  limited  to  the  eastern  slopes  of  the  Urals.  Sev- 
eral craggy  ftnd  densely  wooded  ridges,  running  from 
southwest  to  northeast  parallel  to  the  main  chain  of 
the  southern  Urals,  occupy  its  eastern  part.  They  are 
separated  by  broad  ftnd  long  longitudinal  valleys,  and 
rise  to  altitudes  of  from  2500  to  3500  feet  above  the 
sea  \  their  highestpcaks— Iremel  (5040  feet),  Nur- 
gush,  Urengft,  and  Taganai  (3950  feet) — are  above  the 
limit*  of  tree-vegetation,  but  in  no  case  reach  those  of 
perpetual  snow.  The  high  longitudinal  valleys  of  the 
Urals  are  the  seat  of  an  important  mining  industry. 
Southward  Ufa  extends  over  the  slopes  of  the  Obsh- 
chiy  Syrt  plateau,  the  angular  space  between  the 
latter  and  the  Urals  being  occupied  by  elevated  plains 
(from  1000  to  1500  feet),  deeply  grooved  by  the  river 
valleyB  and  sometimes  described  as  the  "  Ufa  plateau." 
It  slopes  gently  towards  the  depression  of  the  Kama ; 
and  its  undulating  surface,  estieciaHy  its  broad  valleys 
(500  to  600  feet  above  the  sea),  covered  as  they  are 
with  a  fertile  soil,  are  being  rapidly  colonised  by  Rus- 
sian settlers.  Towards  the  Kama  the  fertility  of  the 
soil  increases,  and  the  black  earth  regions  of  Menze- 
linsk  and  Birsk  may  be  described  as  granaries  for  that 
part  of  Russia. 

The  geological  structure  of  Ufa  is  very  varied.  The 
main  ridge  of  the  Urals  consists  of  gneisses  and  various 
crystalline  slates  resting  upon  granites  and  syenites;  next 
comes  a  broad  slip  of  limestones  aud  sandstones,  the  fossil 
fauna  of  which  is  intermediate  in  its  lowest  parts  between 
the  Upper  Silurian  and  the  Lower  Devonian.  These  form 
the  highest  ridges  of  Ufa,  Farther  west  the  Devonian 
deposits  are  followed  by  Lower  and  Upper  Carboniferous 
and  "  Artinsk  schists,"  which,  together  with  Permian  de- 
posits, cover  western  Ufa.  Quaternary  deposits  are  exten- 
sively developed  in  all  the  valleys,  most  of  which  were 
occupied  by  lakes  during  the  Lacustrine  period.   Ufa  has 


not  the  mineral  resources  of  Perm;  only  traces  of  gold 
have  been  found  in  its  valleys,  and  silver  ores  are  absent : 
but  its  wealth  in  iron  (Devonian)  and  copper  (Permian) 
seems  likely  to  have  great  mining  importance  in  the 
future.  The  district  of  Zlatoust  is  celebrated  for  its  gran- 
ite, epidote,  nephrite,  and  a  variety  of  decorative  stones 
and  minerals.  Coal  is  spread  over  a  wide  area,  but  only  in 
layers  too  tbin  to  make  working  remunerative.  Fire-clay, 
kaolin,  and  sandstone  for  making  grindstones  are  obtained 
to  some  extent ;  naphtha,  sulphur,  aud  saltpetre  have  been 
observed  in  several  places. 

Ufa  belongs  almost  entirely  to  the  drainage  area  of  the 
Byetaya,  a  great  tributary  of  the  Kama,  which  rises  in 
Orenburg,  flows  south  and  west  till  it  pierces  a  mountain 
chain  at  Bugutchan,  and  then  runs  north  and  northwest, 
watering  the  high  plains  and  receiving  a  number  of  impor- 


tant tributaries,  among  which  the  Sim,  the  Tanyp,  and  the 
Ufa  are  also  navigable.  The  banks  of  the  Byetaya  are 
thickly  peopled,  and  it  is  an  important  channel  for  trade; 
but  it  sometimes  reaches  so  low  an  ebb  in  summer  thst 
steamers  cannot  proceed  beyond  Birsk.  Tbe  Kama  flows 
for  120  miles  along  the  western  border  of  the  government 
Marshes  lie  along  its  course,  so  that  its  banks  are  bat 
thinly  inhabited.  Forests  cover  nearly  half  the  area,  but 
the  plains  on  the  left  of  the  Byetaya  are  comparatively 
thinly  wooded.  The  climate  of  Ufa  is  very  continental. 
The  average  temperature  at  Ufa  is  37°  K.,  and  tbe  wister 
is  extremely  cold  (January  5.5°  F.,  July  68°  F.);  at  the 
Zlatoust  observatory  (1340  feet)  the  average  temperature  is 
only  3242°  (January  2°;  July  61.8°).  Even  in  tbe  hilly 
tracts  of  Zlatoust  the  annual  rainfall  is  only  19  inches. 
The  rivers  are  frozen  158  days  at  Ufa,  and  202  aboot 
Zlatoust 

The  population  of  Ufa  is  now  rapidly  increasing  (1.793.260 
in  1882,  as  against  1,291,020  in  1865 1.  Only  one-third  of  the 
whole  is  Russian,  the  remainder  being  chiefly  Bashkirs  (SO 
per  cent.,  includiug  Mescberiaks  and  Tepters),  Tatars  (M 
per  cent.),  Tchereinisses,  Tchuvashcs,  Mordvinians,  sad 
V nt inks.    In  the  south  the  Bashkirs,  Tatars,  aad  other 
Ural-Altaiaus  constitute  two-thirds  of  the  population. 
Among  the  Russians  two  distinct  elements  must  be  distin- 
guished,— some  100,000  peasants,  who  formerly  were  mining 
serfs,  and  now  support  themselves  chiefly  by  work  in  or  for 
the  mines,  and  nearly  120,000  agriculturists,  for  the  most 
part  more  recent  immigrants.  The  latter  carry  on  agricul- 
ture on  an  extensive  scale,  and  export  large  quantities  of 
corn.   The  Bashkirs  are  chiefly  cattle-breeders,  but  of  late 
they  have  been  driven  more  and  more  to  tillage,  owing  to 
the  appropriation  by  speculators  of  their  extensive  pasture- 
lands.   Bee-keeping  is  largely  carried  on,  and  bunting  is 
still  an  important  source  of  income  to  the  Bashkirs.  Is 
the  northeast  the  trade  in  timber  and  the  manufacture  of 
various  wooden  wares  are  largely  engaged  in  by  the 
antry.   The  mining  industry  is  advancing, 
ing  many  obstacles  (see  vol.  xxi.  p.  93) ;  the 
Zlatoust  especially  have  a  wide  reputation, 
distilleries,  and  tanneries  come  next  in  importance.  Tbe 
exports  of  corn,  linseed,  timber,  wooden  wares,  metal*, 
tallow,  hides,  and  cattle  are  considerable,  and  trade  is 
active,  especially  at  the  fairs  of  Menxelinsk,  Ufa,  and 
Zlatoust. 

There  are  six  administrative  districts,  the  chief  towns  of 
which  (with  populations  in  1884)  are— Ufa  (85,860).  Belebei 
(4200),  Birsk  (8000),  Meneelinsk  (6100),  Sterlitamak  i8M0>. 
and  Zlatoust  (18,990  .  The  loading  places  Tchetny  sad 
Berexovka  on  the  Kama,  and  several  iron  and  copper  works 
(Satkinsk,  Yurezafi,  Katav-Ivanovsk,  about  6000  inhabi- 
tants each)  ought  also  to  be  mentioned. 

UFA,  capital  of  the  above  government,  is  situated 
at  the  confluence  of  the  Ufa  with  the  Byebva,  on 
high  crags  intersected  by  ravines,  which  are  covered 
with  gardens  and  orchards.  The  better  part  of  tbe 
town  contains  a  few  stone  buildings  connected  with  the 
administration,  two  cathedrals,  and  ft  few  churches : 
the  remainder  is  a  scattered  aggregation  of  small 
wooden  houses.  There  are  two  classical  gymnasiums 
for  boys  and  girls,  a  theological  seminary,  and  several 
lower  schools.  The  town  has  a  few  good  hospitals. 
The  manufactures  are  insignificant  in  Ufa  iteelf,  but 
there  are  several  iron  and  copper  works  of  importance 
within  the  district.  Owing  to  the  fertility  of  the 
neighboring  regions,  and  the  position  of  the  town  at 
the  junction  of  two  important  rivers,  the  Ufa  mer- 
chants carry  on  a  brisk  export  trade.  The  population 
has  rapidly  increased  of  late,  reaching  25,660  in  1884. 

Ufa  was  founded  in  1574,  when  a  fort  was  built  on  the 
Byetaya,  three  other  forts  being  erected  about  tbe  same  time 
at  Birsk,  Menzelinsk,  and  Bereaovka,  to  connect  Ufa  with 
the  Russian  settlements  on  the  Kama.  The  wooden  kreml 
of  Ufa,  protected  by  wooden  towers  and  an  outer  earthen 
wall,  bad  to  sustain  the  attacks  of  the  revolted  Bashkirs 
and  Russian  serfs  in  1668  and  at  later  dates ;  and  in  1773 
Tchlka,  one  of  the  chiefs  of  the  Pugatcheff  revolt,  besieged 
it  for  four  mouths. 

UGANDA,  a  country  of  eastern  Central  Africa,  to 
the  northwest  of  the  Victoria  Nyania.  It  has  an  area 
of  about  34,000  square  miles,  extending  from  1°  N. 
lat  to  the  Kitangule  river,  and  from  31°  K.  long,  to 
the  Nile.  The  country  bordering  the  lake  and  to  the 
northwest  is  mountainous,  the  mountains  being  ar- 
ranged in  low  parallel  chains.  The  hills,  covered  with 
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oplendid  timber  and  abundant  underwood,  rise  to  a 
height  of  400  foet  above  their  valleys,  through  which 
sluggish  streams  flow  to  the  lake.  Farther  north  the 
country  becomes  a  plain,  and  the  eastern  portion  of 
Uganda,  between  Rubaga  and  the  Nile,  consists  of 
undulating  country,  varied  by  deep  narrow  valleys. 
The  geological  formation  of  the  country  is  volcanic  or 
metamorphic  ;  two  or  three  feet  of  rich  black  alluvial 
soil  form  the  upper  strata,  covering  a  bed  of  red  sandy 
clay,  often  30  feet  thick.  In  some  places  porcelain 
earth  is  found,  as  well  as  large  masses  of  mica.  Iron- 
stone is  present  in  considerable  quantities,  but  as  yet 
no  other  metals  have  been  discovered.  The  climate 
is  mild,  and  the  temperature  remarkably  uniform 
throughout  the  year ;  toe  thermometric  range  is  from 
50°  to  90°  F.  ;  but  the  mean  annual  variation  is  only 
520°.  The  annua]  rainfall  is  50  inches,  the  greatest 
amount  of  rain  occurring  in  March,  April,  May,  and 
September,  October,  ana  November,  when  rain  falls 
nearly  every  day,  thunderstorms  being  frequent. 

The  population  of  Uganda  is  about  Ave  millions.  The 
men  are  tail  and  well-built,  and  have  good  feature*  and 
dark  chocolate-colored  skin,  with  woolly  hair.  The  wo- 
men in  their  youth  are  good-looking.  The  country  is 
divided  into  three  provinces — Uddu  in  the  south,  Bingo 
in  the  west,  and  Changwe  in  the  east,  to  which  must 
be  added  about  400  islands  in  the  lake.  The  govern- 
ment of  the  country  is  feudal,  the  king  being  nominally 
supreme.  Succession  to  the  throne  is  hereditary,  but 
the  successor  is  usually  a  minor  chosen  by  three  hereditary 
chiefs,  who  with  the  young  king's  mother  carry  on  the 
government  until  he  is  of  age.  The  reigning  family  in 
Uganda  Is  descended  from  the  Wahuma  tribe;  the  late  king 
Mtesa  professed  to  trace  back  his  descent  to  Kintu  (or 
Hami,  the  founder  of  the  dynasty.  The  country  is  ruled 
by  the  king,  three  hereditary  chiefs,  and  a  council  of  minor 
chiefs, — two  hereditary  chiefs  and  a  certain  proportion  of 
the  others  being  continually  in  residence  at  Rubaga,  the 
capital  of  the  country.  The  laws  are  strict,  and  the  ad- 
ministration of  justice  is  conducted  in  an  orderly  manner. 
There  is  no  real  taxation,  but  the  people  are  compelled  to 
reader  feudal  service  to  all  their  superiors.  The  Waganda 
may  be  divided  Into  four  classes,  the  lowest  class  being  the 
alsve  population,  consisting  of  prisoners  taken  in  war  and 
their  descendants;  next  come  the  "  bachopi "  or  peasants, 
who  form  the  mass  of  the  population;  the  third  class  are 
the  "  batongoli."  or  chiefs,  who  are  recruited  from  the  bac- 
hopi, but  whose  honors  are  not  hereditary;  they  receive 
their  rank  for  distinguished  bravery  in  the  field  or  for  ser- 
vices rendered  to  the  state,  and  they  are  the  governors  of 
the  villages.  The  highest  class  is  that  of  the  "  bakungu," 
a  superior  grade  of  chiefs,  all  belonging  to  the  "  luchiko  " 
or  state  council,  and  being  governors  of  large  districts  of 
land.  The  three  great  hereditary  chiefs  belong  to  this  class, 
and  they  are  supreme  governors  of  the  three  great  districts 
into  which  Uganda  is  divided.  The  Waganda  are  very  war- 
like; all  adult  males  are  compelled  to  serve  in  the  army 
when  required,  and  the  military  organisation,  having  its 
headquarters  at  the  capital,  ramifies  throughout  the  whole 
land.  Game  is  very  plentiful,  elephants,  buffaloes,  zebras, 
rhinoceroses,  wild  boars,  twelve  species  of  antelopes,  lions, 
leopards,  jackals,  foxes,  hyenas,  hares,  chimpanzees,  and 
several  species  of  monkeys  inhabit  the  forest.  Snakes  are 
numerous,  hippopotami,  crocodiles,  and  otters  abound  in  the 
lake  and  in  the  Kile,  as  also  many  water-rats.  The  princi- 
pal  birds  are  parrots,  guinea-fowl,  owls,  vultures,  adjutants, 
goatsuckers,  kites,  eagles,  ducks,  geese,  storks,  cranes, 
herons,  galls,  scarlet  flamingos,  darters,  the  sacred  and 
z'ossy  ibis,  and  brilliantly  colored  honey-birds.  The  prin- 
cipal insects  are  mosquitos,  fleas,  locusts,  white  and  driver 
sots,  and  butterflies  of  many  species.  The  domestic  ani- 
mals are  cows,  goats,  and  a  few  sheep  and  dogs.  The  Wa- 
ganda live  chiefly  upon  a  vegetable  diet,  the  banana  form- 
ing the  staple  food;  it  grows  everywhere,  and  requires  little 
ur  do  cultivation.  The  sweet  potato  is  the  chief  vegetable 
•"  :;v»t«  d.  but  coffee,  sugar-cane,  cassava,  maize,  sesame, 
millet,  tullabone,  several  species  of  beans,  and  two  or  three 
Kinds  of  pumpkins  are  grown  to  a  small  extent.  The  prin- 
nJ*l  fruits  are  the  mpafu  and  a  species  of  amomum. 
"(rangers  have  introduced  wheat,  rice,  guavaa,  papaws, 
pomegranates,  tomatoes,  onions, and  radishes.  Wine  is  made 
from  the  banana  tree,  and  is  a  staple  drink.  Butter  and 
cheese  are  also  made.  A  good  deal  of  manufacture  is  carried 
Bni  for  the  people  are  ingenious  and  clever  workmen,  and 
their  work  is  tasteful,  neat,  and  exact.  Two  kinds  of  pot- 
**ry,  a  coarse  and  a  fine  variety,  are  manufactured  in  con- 


The  basket  work  is 
far  superior  to  any  i 
The  manufacture  of  bark 


neighboring  tribes.  The  manufacture  or  bark-clous,  in 
which  most  of  the  people  are  clothed,  is  very  extensively 
carried  on,  and  their  wood-work  and  boat-building  are  of 
very  superior  quality.  Tanning,  dyeing,  and 
employ  numbers  of  the  people, 
trade  in  Uganda;  it  is  limited  1 

factures.  Several  times  a  year  caravans  arrive  from  1 
bar,  bringing  calico,  guns,  powder,  files,  knives,  etc. 
standard  value  of  any  article  is  reckoned  by  100  cowries  or 
an  arm's  length  of  calico  and  beads;  hoes,  salt,  and  fish  are 
also  employed  as  mediums  of  exchange.  The  language 
spoken  in  Uganda  belongs  to  the  great  Bantu  family,  and  is 
very  rich  in  words.  It  has  ten  classes  of  nouns,  the  noun 
being  the  most  important  part  of  speech.  Grammatical  in- 
flections are  formed  by  prefixes;  the  inflections  of  verbs, 
adjectives,  and  pronouns  vary  according  to  the  class  of  the 
governing  noun.  Adjectives  agree  with  the  substantive  in 
number  and  case,  and  always  follow  the  noun.  There  are 
personal,  possessive,  relative,  demonstrative,  and  interroga- 
tive pronouns,  and  several  forms  of  verbs.  The  Wagaada 
are  very  good  arithmeticians.  The  root  of  all  multiples  is 
ten ;  tallies  are  used  as  aids  to  the  memory.  The  people  are 
very  musical ;  their  voices  are  clear  and  melodious,  and  of 
considerable  range.  They  have  a  great  variety  of  tunes, — 
orchestral,  dance,  and  vocal  music  having  distinct  charac- 
teristics. Their  musical  instruments  consist  of  harmoni- 
oona,  rattles,  drums,  horns,  whistles,  flutes,  and  harps.  The 
Waganda  have  no  images  or  outward  symbols  of  their 
gods;  and  they  think  that  the  world  is  ruled  by  spirits  or 
demons,  to  whom  K  a  tonga,  the  great  creator,  has  deputed 
his  power.  They  worship  Mukasa,  the  god  of  the  lake ; 
Naduala,  the  god  of  small-pox ;  Chiwuka  and  Nenda,  the 
gods  of  war ;  and  several  of  the  former  monarcha  of  Uganda, 
who  are  believed  to  be  deml-gods.  A  thunder  spirit  is  also 
invoked.  The  gods  of  war  are  supposed  to  inhabit  certain 
trees,  and  offerings  are  made  to  them  before  entering  the 
war-path ;  like  offerings  are  also  made  to  the  god  of  the 
lake  before  commencing  a  voyage  upon  its  waters. 

The  Waganda  are  courteous,  cleanly,  given  to  hospital- 
ity, but  drunken,  and  to  a  certain  extent  indolent.  Their 
standard  of  morality,  even  judged  by  that  of  the  surround- 
ing tribes,  is  not  high.  Human  life  Is  little  respected ;  they 
are  untruthful  and  indecent  Unless  moved  by  passion, 
they  are  not  cruel;  passionate,  they  are  not  revengeful. 
Children  are  well  treated,  as  are  the  aged  men.  On  account 
of  the  extensive  prevalence  of  polygamy,  women  occupy  a 
somewhat  low  social  grade. 

Uganda  was  first  viBited  by8peke  and  Grant  in  I860,  and 
the  country  has  since  been  visited  by  numerous  Europeans, 
chiefly  missionaries.  The  Church  Missionary  Society  and 
the  Roman  Catholics  have  mission  stations  in  the  country. 
In  1666  some  forty  of  their  converts  were  burnt  at  the 
stake,  and  in  the  same  year  Bishop  Hannington  was  mur- 
dered on  the  borders  of  the  country  by  the  orders  of  King 
Mwanga, 

See  Bpeke's  Journal,  Grant's  Walk  acrott  Africa.  Stanley's 
Throuoh  the  Dark  Continent,  and  WlUon  and  Kel  kin's  Uganda  and 
the  Egyptian  Soudan.  Also  a  monograph  "  On  the  Waganda  tribe," 
by  R.  W.  Felkln,  in  Proe.  Roy.  Soc.  id.,  vol.  xill.,  and  an  Outline 
Grammar  of  the  Luganda  Language,  by  C  T.  Wilson. 

UGLITCH,  a  district  town  of  Russia,  in  the  gov- 
ernment of  Yaroslavl,  is  situated  on  the  upper  Volga, 
principally  on  its  right  bank,  67  miles  to  the  west  of 
the  capital  of  the  province.  Its  historical  remains  are 
mostly  associated  with  the  prince  Dmitri  (see  vol.  zxi. 
pp.  101-2).  The  wooden  house  be  occupied,  a  church 
or  St.  Demetrius  "  on  the  Blood  "  erected  at  the  spot 
where  he  was  killed,  and  a  kiosk  on  the  site  of  the 
convent  where  his  mother  was  forcibly  consecrated  a 
nun,— all  commemorate  this  chapter  in  the  history  of 
the  rule  of  the  boiars  at  Moscow  at  the  beginning  of 
the  17th  century.  An  old  cathedral,  erected  in  the 
13th  century  but  subsequently  restored,  and  containing 
the  grave  of  Prince  Roman,  recalls  a  still  earlier  period 
of  municipal  independence.  Uglitch  has  now  become 
a  commercial  and  industrial  city  with  11.930  inhabi- 
tants (1883),  and  has  an  important  trade,  being  one  of 
the  chief  loading  places  on  the  upper  Volga.  Its  in- 
dustries comprise  the  sewing  of  sacks  for  corn  and 
flour  (about  one  million  every  year)  and  the  knitting 
of  woollen  socks ;  and  it  has  a  paper-mill,  distilleries, 
copper-works,  and  linen  factories.  Corn,  paper, 
sausages  (with  which  the  name  of  Uglitch  has  long 
been  associated),  candles,  etc.,  are  shipped  at  the  town. 
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is  one  of  the  oldest  towns  of  Russia, ;  its  local 

aa  the  9th  century.   Until  the  Uth 

pality.'which  extended "over  "eMtern  "t"*  ud "rcteXits 
own  princes.  In  1329  the  sons  of  Prince  Roman  the  Saint 
renounced  their  independence  in  favor  of  Moscow,  and 
fifty  years  later  the  Uglitch  prince*  finally  sold  their  rigliU 
to  the  great  prince  of  Moscow.  The  Tartars  plundered  the 
town  during  their  invasion*  of  1237, 1293,  and  1408,  aa  also 
did  the  Lithuanians  at  a  later  date. 

UGOLINO.  See  Gherardesca  and  Pisa. 
UGRIANS.  See  Finland,  vol.  ix.  p.  191. 
UHLAND,  Johann  Ludwig  (1787-1862),  German 
poet,  was  born  at  Tubingen,  on  April  26,  1787.  He 
studied  at  the  university  of  bis  native  place,  taking 
jurisprudence  aa  his  special  subject,  but  also  devoting 
much  time  to  literature.  Having  graduated  as  a  doc- 
tor of  laws  in  1810,  he  went  for  some  months  to  Paris; 
and  from  1812  to  1814  he  worked  at  his  profession  in 
8tuttgart,  in  the  bureau  of  the  minister  of  justice. 
He  had  begun  his  career  as  a  poet  in  1807  and  1808  by 
contributing  ballads  and  lyrics  to  Seckendorf's  Afuten- 
almanach;  and  in  1812  and  1813  he  wrote  poems  for 
the  fbettscher  Almanack  and  for  the  Deutschtr 
Dichterwald.  In  1815  he  collected  his  poems  in  a 
volume  entitled  Gedichte,  which  almost  immediately 
secured  a  wide  circle  of  readers,  and  gives  him  his 
place  in  German  literature.  To  every  new  edition  he 
added  some  fresh  poems ;  and  the  sixtietb  edition, 
published  in  1875,  included  a  number  of  pieces  found 
among  his  papers.  He  wrote  two  dramatic  works — 
Ernst,  Herzog  von  Schwtben  and  Ludwig  der  Bnier 
—the  former  published  in  1817,  the  latter  in  1819. 
These,  however,  are  unimportant  in  comparison  with 
his  Gedichte.  In  some  respects  U bland  must  be  classed 
with  the  writers  of  the  romantic  school,  for,  like  them, 


Ludwig  I'hlaud't  Leben,  otu  dtsten  SaeUast  und  mm  rigour 
Er/akruag  zutamniengetteUt  von  teiutr  Witwt  (1874). 


he  found  in  the  Middle  Ages  the  subjects  which  ap- 
pealed most  strongly  to  his  imagination.  But  his  style 
has  a  precision,  suppleness,  and  grace  which  sharply 
distinguish  his  most  characteristic  writings  from  those 
of  the  romantic  poets.  His  best  lyrics  have  the 
charm  which  belongs  to  the  unaffected  expression  of 
delicate  sentiment ;  and  in  almost  all  his  ballads  he 
displays  a  remarkable  power  of  giving  picturesque 
form  to  his  conceptions  of  character.  He  was  a  man 
of  pure  and  noble  impulse,  and  it  was  in  pre- 
senting scenes  which  awaken  love,  or  admiration, 
or  pity  that  he  did  the  fullest  justice  to  his  powers. 
Uhland's  poetic  sympathy  with  some  characteristics 
of  the  age  of  chivalry  did  not  prevent  him  from  shar- 
ing the  best  aspirations  of  his  own  time.  He  wrote 
manly  poems  in  defence  of  freedom,  and  in  the  states 
assembly  of  Wiirtemberg  he  played  a  distinguished 

fiart  as  one  of  the  most  vigorous  and  consistent  of  the 
iberal  members.  In  1829  be  was  made  a  professor,  at 
Tubingen  university,  of  German  literature  and  the 
German  language,  but  he  resigned  this  appointment  in 
1833,  when  it  was  found  to  be  incompatible  with  his 
political  duties.  In  1848  he  became  a  member  of  the 
Frankfort  parliament,  in  which  he  sat  as  one  of  the 
most  respected  members  of  the  liberal  party. 

Uhland  was  not  only  a  poet  and  politician  ;  he  was 
also  an  ardent  student  of  the  history  of  literature. 
In  1812  he  published  an  interesting  essay  on  Das 
altfrnnzdsische  Epos;  and  ten  years  afterwards  this 
was  followed  by  an  admirable  work  on  Walther  von 
der  Vogelweide.  He  was  also  tho  author  of  an  elab- 
orate study  of  Der  Mgthm  von  ThSr  nach  nordischen 
Oueffen  (1836),  and  he  formed  a  valuable  collection  of 
Alte  hnch-  una  m'ederdeutsche  Volkslieder,  which  ap- 
peared in  1844-45.  He  died  on  November  13.  1862. 
After  his  death  his  prose  works  were  reprinted,  with 
some  additions,  under  the  general  title  OhlantF* 
Schriften  zur  Geschichte  der  Dichtung  tmd  Sage 
(1865-73),  and  an  edition  of  his  poems  and  dramas,  in 
three  volumes,  was  issued  in  1863. 


Uhland,  tint  fikine  (1883). 

(1867); 


See  Liebert,  Ludwig 
Ludwig  Uhland,  km 


UJIJI,  a  town  in  eastern  Central  Africa,  of  con- 
siderable importance,  also  known  by  the  name  of 
Kavele,  is  situated  on  the  eastern  shores  of  Lake 
Tanganyika,  in  4°  55"  S.  lat.  and  30°  5'  E.  long.  It  it 
the  chief  town  on  that  lake,  and  is  the  centre  of  a 
brisk  trade  in  ivory.  Formerly  it  was  a  great  slave- 
market.  The  town  is  of  a  straggling  character,  Arab 
houses  of  sun-dried  bricks  being  mingled  with  native 
huts.  The  population,  which  fluctuates  considerably, 
is  very  mixed,  being  composed  of  Arabs  and  the  repre- 
sentatives of  numerous  Central  African  tribes.  Ujiji 
has  been  visited  by  various  European  travellers,  wbo 
have  made  it  their  headquarters,  and  it  was  here  that 
Stanley  found  Livingstone,  on  October  28,  1871. 
Opinions  vary  as  to  the  salubrity  of  its  climate,  bat 
the  balance  of  testimony  appears  to  prove  that  during 
the  greater  part  of  the  year  it  is  very  unhealthy. 

UJ JAIN,  or  Oojein,  a  town  in  the  native  state  of 
Gwalior,  central  India,  situated  on  the  right  bank  of 
the  Sipra,  in  23"  11'  10"  N.  lat.  and  75*51'  45"  E 
long.,  1698  feet  above  sea-level.  In  ancient  times 
Ujjain  was  the  great  and  famous  capital  of  Malwi. 
one  of  the  seven  sacred  cities  of  the  Hindus,  and  the 
spot  which  marked  the  first  meridian  of  Hindu  geogra- 
phers. Though  much  decayed,  it  is  still  a  large  and 
populous  city,  with  considerable  com  merce.  The 
modern  city  is  surrounded  oh  all  sides  by  an  almost 
uninterrupted  belt  of  groves  and  gardens.  In  1881 
the  population  of  the  town  numbered  32,932.  Its 
trade  consists  chiefly  in  the  export  of  opium  and  the 
import  of  European  goods,  especially  cotton  fabrics. 

UKRAINE  ("frontier"),  the  name  formerly  given 
to  a  district  of  European  Russia,  now  comprising  the 
governments  of  KHARKOFF,  KlEFF,  Podoua,  and 
Poi.tava  (q.v.). 

ULCER.    See  Suroery,  vol.  xxii.  p.  717. 

ULFILAS  (311-381),  the  apostle  of  Christianity  to 
the  Gothic  race,  and,  through  his  translation  of  the 
Scriptures  into  Gothic,  the  father  of  Teutonic  litera- 
ture, was  born  among  the  Goths  of  the  trans- Danu- 
bian  provinces  in  the  year  311.'  There  is  a  tradition 
that  his  ancestors  were  Christian  captives  from  Sada- 
golthina  in  Cappadocia,  who  had  been  carried  off  to 
the  lands  beyond  the  Danube  in  the  Gothic  raid  of 
267 ;  but  the  evidence  on  which  this  rests  is  inade- 
quate. An  authoritative  record  of  the  outlines  of  his 
life  has  only  been  discovered  within  the  last  fifty 
years,  in  a  writing  of  Auxentius,  his  pupil  and  com- 
panion. 

At  an  early  age  Ulfilaa  was  sent,  either  as  an  envoy 
or  as  a  hostage  for  his  tribe,  to  Constantinople,  prob- 
ably on  the  occasion  of  the  treaty  arranged  in  332. 
During  the  preceding  century  Christianity  had  been 
planted  sporadically  among  the  Goths  beyond  the 
Danube,  through  the  agency  in  part  of  Christian  cap- 
tives, many  of  whom  belonged  to  the  order  of  clergy, 
and  in  part  of  merchants  and  traders.  Ulfilae  may 
therefore  have  been  a  convert  to  Christianity  when  he 
reached  Constantinople.  But  it  was  here  probably 
that  he  came  into  contact  with  the  Arian  doctrines 
which  gave  the  form  to  his  later  teaching,  and  here 
that  he  acquired  that  command  over  the  Greek  and 
Latin  tongues  which  equipped  him  for  his  labors  as  a 
translator.  For  some  time  before  341  he  worked  as  a 
"lector"  or  reader  of  the  Scriptures,  probably  among 
his  own  countrymen  in  Constantinople,  or  among  those 
attached  as  faderati  to  the  imperial  armies  in  Asia 
Minor.  From  this  work  he  was  called  to  return  as 
missionary  bishop  to  his  own  country,  being  ordained 
by  Eusebius  of  Nicomedia  and  "the  bishops  who 
were  with  him  "  in  341.  The  ordination  of  Ulfila*  as 
missionary  bishop  by  the  chief*  of  the  scmi-Arian 
party  is  at  once  an  indication  of  their  determination  to 
extend  their  influence  by  active 
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and  eridenoe  that  Ulfilas  wm  now,  if  he  had  not  been 
before,  a  declared  adherent  of  the  Arian  or  semi- 
Aritn  party.  He  was  now  thirty  years  of  age,  and 
hia  work  as  "  bishop  among  the  Goths  "  covered  the 
remaining  forty  years  of  his  life.  For  seven  of  these 
years  he  wrought  among  the  Visigoths  beyond  the 
llanube,  till  the  Buocess  which  attended  his  labors, 
and  the  growing  numbers  of  his  flock,  drew  down 
the  persecution  of  the  still  pagan  chief  of  the  tribe. 
This  "  sacrilegus  judex "  has  been  identified  with 
Athanaric,  a  later  persecutor,  probably  without  suf- 
ficient ground.  The  persecution  was  so  severe  that, 
to  save  his  flock  from  extinction  or  dispersion,  Ultilas 
decided  to  withdraw  both  himself  and  his  people  from 
its  range.  With  the  consent  of  the  emperor  Constan- 
tius  he  led  them  across  the  Danube,  "a  great  body  of 
the  faithful  "  and  settled  in  Moesia  at  the  foot  of  the 
range  of  Haemus,  and  near  the  site  of  the  modern 
Tirnova  (348).  Here  they  developed  into  a  peace- 
loving  pastoral  people. 

The  life  of  Ulfilas  during  the  following  thirty-three 
years  is  marked  only  by  one  recorded  incident,  his 
visit  to  Constantinople  in  360,  to  attend  the  council 
convened  by  the  Anan  or  Homoian  party.  His  work 
and  influence  were  not,  however,  confined  to  his  own 
immediate  flock,  but  radiated  by  means  of  his  writings 
(homilies  and  treatises),  and  through  the  disciples  In- 
despatched  as  missionaries,  among  all  the  tribes  of  the 
Gothic  stock  beyond  the  Danube.  By  this  time  prob- 
ably he  had  made  some  progress  with  his  version  of 
the  Scriptures,  and  copies  of  parts  of  it  would  begin  to 
circulate.  Thus  the  church  beyond  the  Danube,  which 
had  not  been  extinguished  on  Ulfilas's  withdrawal, 
began  to  grow  once  more  in  numbers  and  importance, 
and  once  more  had  to  undergo  the  fires  of  persecution. 
Catholic  missionaries  had  not  been  wanting  in  the 
meanwhile,  and  in  the  indiscriminate  persecution  by 
Athanaric  between  370  and  375  Catholics  and  Arians 
stood  and  fell  side  by  side.  The  religious  quarrel 
either  accentuated,  or  was  accentuated  by,  political 
differences,  and  the  rival  chiefs,  Athanaric  and  Frith- 
igem,  appeared  as  champions  of  Paganism  and  Chris- 
tianity respectively.  Then  followed  the  negotiations 
with  the  emperor  Valens,  the  general  adhesion  of  the 
Visigoths  under  Frithigem  to  Arian  Christianity,  the 
crossing  of  the  Danube  by  himself  and  a  host  of  his 
followers,  and  the  troubles  which  culminated  in  the 
battle  of  Adrianople  and  the  death  of  Valens  (378). 
The  part  played  by  Ulfilas  in  these  troublous  times 
cannot  be  ascertained  with  certainty.  It  may  have 
been  he  who,  as  a  "presbyter  Christ iani  ritus  con- 
ducted negotiations  with  Valens  before  the  battle  of 
Adrianople ;  but  that  he  headed  a  previous  embassy 
asking  for  leave  for  the  Visigoths  to  settle  on  Roman 
soil,  and  that  he  then,  for  political  motives,  professed 
himself  a  convert  to  the  Arian  creed,  favored  by  the 
emperor,  and  drew  with  him  the  whole  body  of  his 
countrymen, — these  and  other  similar  stories  of  the 
orthodox  church  historians  appear  to  be  without 
foundation.  The  death  of  Valens,  followed  by  the 
succession  and  the  early  conversion  to  Catholicism  of 
Theodosius,  dealt  a  fatal  blow  to  the  Arian  party 
within  the  empire.  Ulfilas  lived  long  enough  to  see 
■hat  the  end  must  be.  Hardships  as  well  as  years 
must  have  combined  to  make  him  an  old  man,  when 
in  381  he  was  sent  for  to  Constantinople.  The  emperor 
bad  summoned  him,  for  what  purpose  cannot  be 
'learly  ascertained.  A  split  seems  to  have  taken 
Mace  among  the  Arians  at  Constantinople.  Party 
•iota  were  too  familiar  there,  and  a  fierce  dispute  over 
i  theological  dogma,  however  abstruse,  placed  the 
>cace  of  the  city,  if  not  the  security  of  the  palace,  in 
jeopardy.  Ulfilas  was  summoned  to  meet  the  inno- 
vators, and  either  by  argument  or  by  influence  to  in- 
luce  them  to  surrender  the  opinion  which  caused  the 
lispute.  His  pupil  Auxentius  describes  how,  "in 
he  name  of  God,  '  he  set  out  upon  his  way,  hoping 
o  prevent  the  teaching  of  these  new  heretics 


reaching  "the  churches  of  Christ  by  Christ  committed 
to  his  charge."  No  sooner  had  he  reached  Constan- 
tinople than  he  fell  sick,  "having  pondered  much 
about  the  council,"  and  before  he  had  put  hia  hand 
to  the  task  which  had  brought  him  he  died,  prohably 
in  January,  381.  A  few  days  later  there  died,  also  in 
Constantinople,  his  old  enemy  and  persecutor,  Athan- 
aric. 

The  Arianisra  of  Ulfilas  was  a  fact  of  pregnant  conse- 
quence for  hia  people,  and  indirectly  for  the  empire.  It 
bad  been  hia  lifelong  faith,  aa  we  learn  from  the  opening 
words  of  hia  own  testament—"  Ego  Ulfilas  semper  sic  cre- 
didi."  If,  as  seems  probable  from  the  circumstance*  of  his 
ordinatiou,  he  was  a  Semi-Arian  and  a  follower  of  Eusebius 
in  341,  at  a  later  period  of  his  life  he  departed  from  this 
position,  and  vigorously  opposed  the  teaching  of  his  former 
leader.  He  appears  to  have  joined  the  Homoian  party, 
which  took  shape  aud  acquired  influence  before  the  coun- 
cil of  Constantinople  in  360,  where  he  adhered  with  the 
rest  of  the  council  to  the  creed  of  Ariminum,  with  the  ad- 
dendum that  in  future  the  terms  ixieraaif  and  tiaia  should 
be  excluded  from  Chriatological  definitions.  Thus  we 
learn  from  Auxentius  that  he  condemned  Homoonsians 
and  Homoiousians  alike,  adopting  for  himself  the  Homoian 
formula,  "  filium  similem  esse  patri  sno."  This  Arian  form 
of  Christianity  was  imparted  by  Ulfilas  and  his  disciples  to 
most  of  the  tribes  of  the  Gothic  Btock,  and  persisted  amoug 
them,  in  spite  of  the  persecution,  hatred,  and  political  dis- 
asters it  involved,  for  two  centuries. 

The  other  legacy  bequeathed  by  Ulfilas  was  of  less  ques- 
tionable value.  Hia  version  of  the  Scriptures  (see  Gothic 
Language,  vol.  x.  p.  757)  is  his  greatest  monument  as  a 
way-breaker  and  a  scholar.  By  it  he  became  the  first  to 
raise  a  barbarian  tongue  to  the  dignity  of  a  literary  lan- 
guage;  and  the  skill,  knowledge,  and  adaptive  ability  it 
displays  make  it  the  crowning  testimony  of  his  powers  aa 
well  as  of  his  devotion  to  his  work. 

The  personal  qualities  of  the  man  may  be  inferred  from 
his  pupil's  description  of  him  as  "of  most  upright  conver- 
sation, truly  a  confessor  of  Christ,  a  teacher  of  piety,  aud  a 
preacher  of  truth, — a  man  whom  I  am  not  competent  to 
praise  according  to  his  merit,  yet  altogether  keep  silent  I 
dare  not." 

Literature.— Walts,  Dot  Isben  den  UlJUat,  1840;  Krafft.  k'irehen- 
genehitMe  der  Deutsche*  Vdlker,  Abth.  1.,  1864 ;  Id.,  article  "  Ulfilas." 
In  Heraog's  Realencykt'ipadie,  vol.  xvl.,  1885;  Id.,  Dt  Fbntibut 
n/lU  Arianumi;  Bemell.  Dai  Leben  da  ItyCo*.  1880;  C  A.  Scott. 
ClJUai.  Ajxtfle  qf  the  Ooth$,  1886.  See  aluo  "Gothic  Laniruagc^ 
under  Goths.  (c.  a.  a.) 

ULM,  an  ancient  and  important  commercial  town 
in  Wurtemberg,  and  an  imperial  fortress  of  the  first 
class,  is  situated  on  the  left  bank  of  the  Danube,  in  a 
fertile  plain  at  the  foot  of  the  Swabian  Alps,  45  miles 
to  the  southeast  of  Stuttgart  and  63  miles  to  the 
northwest  of  Munich.  The  town,  quaintly  built  with 
narrow  and  confined  streets,  still  preserves  the  digni- 
fied and  old-fashioned  appearance  of  an  ancient  im- 
perial town,  and  contains  many  mediaeval  buildings, 
both  of  historic  and  of  artistic  interest.  Among  these, 
besides  numerous  handsome  private  houses,  are  the 
town -house,  of  the  16th  century,  in  the  Transition 
style  from  late  Gothic  to  Renaissance ;  the  Kornhaus 
and  market-buildings ;  the  Ehingerhaus  or  Neubron- 
nerhaus,  now  containing  the  industrial  museum  ;  the 
"new  building,"  erected  in  1603  on  the  site  of  a 

Salace  of  Charlemagne  ;  and  the  commandery  of  the 
eutonic  order,  built  in  1712-18  on  the  site  of  a  habi- 
tation of  the  order  dating  from  the  1 3th  century.  By 
far  the  most  important  and  conspicuous  building  in 
lTlm .  however,  is  the  magnificent  early  Gothic  cathe- 
dral, next  to  the  cathedral  of  Cologne  the  largest 
church  in  Germany,  and  capable  of  containing  30,000 
people.  Begun  in  1377,  and  carried  on  at  intervals 
till  the  16th  century,  the  building  was  long  left  un- 
finished ;  but  in  1844  the  work  of  restoration  and  com- 
pletion was  undertaken,  and  has  steadily  progressed 
ever  since.  Ulm  cathedral  has  double  aisles  and  a 
pentagonal  apsidal  choir,  but  no  transepts.  Its  length 
(outside  measurement)  is  464  feet,  its  breadth  159 
feet;  the  nave  is  136  feet  high  and  47}  wide;  the 
aisles,  which  are  covered  with  rich  net-vaulting,  are 
68  feet  in  height  The  massive  and  richly  decorated 
square  tower  in  the  centre  of  the  west  facade,  for 
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centurion  terminated  by  a  temporary  spire,  is  now 
being  completed  according  to  the  original  plats,  by 
the  addition  of  an  octagonal  story  and  a  tall  open  spire, 
which  M  to  be  carried  op  to  the  height  of  534  feet. 
The  towers  of  the  choir  have  also  been  rebuilt  in  the 
course  of  the  present  restoration ;  they  are  282  feet 
high.  The  interior,  which  is  unusually  well  lighted, 
produces  an  impression  of  much  dignity  from  the 
great  height  of  the  nave,  the  absence  of  obtrusive 
decoration,  and  the  massive  manner  iu  which  the  walls 
and  piers  are  treated.  It  contains  some  fine  stained 
glass,  the  largest  organ  in  Germany  (1856),  and  a 
number  of  interesting  old  paintings  and  carvings  by 
Syrlin,  Engelberger,  and  other  masters  of  the  Swabian 
school.  The  cathedral  belongs  to  the  Protestant 
Church.  Trinitv  Church  dates  from  1617-21 ;  and 
there  are  also  a  Roman  Catholic  church  and  a  modern 
synagogue  in  the  town.  The  Danube,  joined  by  the 
filer  just  above  the  town  and  by  the  Blau  just  below, 
becomes  navigable  at  this  point,  so  that  Ulm  occupies 
the  important  commercial  position  of  a  terminal 
river-port.  The  trade,  especially  in  wood  and  grain, 
has  an  upward  tendency ;  and  the  Ulm  market  for 
leather  and  cloth  is  also  rising  in  importance.  Ulm  is 
famous  for  its  vegetables  (especially  asparagus),  bar- 
ley, beer,  pipe- bowls,  and  sweet  calces  (Ulmer  Ziick- 
erbrot).  Bleaching,  brewing,  and  brass-founding  are 
carried  on,  as  well  as  a  large  miscellany  of  manufac- 
tures, including  hats,  metal  goods,  agricultural  imple- 
ments, tobacco  and  cigars,  cement,  paper,  and  chemi- 
cals.   The  population  in  1886  was  33,611. 

The  various  route*  which  converge  at  Ulm  have  made  it 
at  all  times  a  strategic  point  of  great  importance,  and  it 
has  long  been  a  fortress  of  the  first  rank.  In  1844-59  the 
German  Confederation  carefully  fortified  it  with  walls, 
rampart*,  and  ditches,  and  in  1876  the  new  German  empire 
added  a  very  comprehensive  outer  girdle  of  detached  forts, 
culminating  in  the  powerful  citadel  of  Wilhelmsburg.  The 
defensive  works  embrace  also  the  Bavarian  town  of  Neu- 
Ulm  (7823  inhabitants),  on  the  opposite  bank  of  the  Dan- 
ube, united  with  the  older  city  by  two  stone  bridges.  Ulm 
is  thus  the  basis  of  operations  for  the  German  army  behind 
the  Black  Forest,  and  can  easily  shelter  a  force  of  100,000 
men ;  its  peace  garrison  is  6600. 

Ulm  is  mentioned  as  early  as  the  year  854.  It  subsequently 
became  a  free  Imperial  city,  and  the  leading  town  in  Swabia. 
In  the  15th  century  it  attained  the  summit  of  its  prosperity, 
and  ruled  over  a  district  of  many  square  miles,  with  a  pop- 
ulation, rural  and  urban,  of  about  60,000.  Towards  the  end 
of  the  Middle  Ages  it  frequently  appears  at  the  head  of 
various  Swabian  leagues.  In  1530  it  adopted  the  Augsburg 
Confession.  In  1803  it  passed  to  Bavaria,  and  in  1810  to 
Wurtemberg.  In  1805  General  Mack,  with  33,000  Austrians, 
capitulated  to  Napoleon  at  Ulm.  Ulm  is  remarkable  in  the 
history  of  German  literature  as  the  spot  where  the  "roeis- 
teraanger  "  lingered  longest,  preserving,  without  text  and 
without  notes,  the  traditional  lore  of  their  craft.  In  1830 
there  were  twelve  "  meisteraanger"  alive  at  Ulm  ;  but  in 
1838  the  four  survivors  formally  made  over  their  insignia 
and  guild  property  to  a  modern  singing  society,  and  closed 
the  record  of  "  Meistergeaang  ■  in  Germany.  The  last 
formal  meeting  of  the  Nuremberg  "  meiater  "  took  place  in 
1770. 

ULPIANUS,  Donmus,  Roman  jurist,  was  of  Tyr- 
ian  ancestry,  but  the  time  and  place  of  his  birth  are 
unknown.  He  made  his  first  appearance  in  public  life 
as  assessor  in  the  auditorium  of  Papinian  ana  member 
of  the  council  of  Septimius  Severus ;  under  Caracalla 
he  was  master  of  the  requests.  Elagabalus  deprived 
him  of  his  functions  ana  banished  him  from  Rome, 
but  on  the  accession  of  Alexander  (222)  he  was  at  once 
recalled  and  reinstated, and  finally  became  the  emperor's 
chief  adviser  and  pnefectus  prrotorio.  His  curtailment 
of  the  privileges  granted  to  the  praetorian  guard  by 
Elagabalus  provoked  their  enmity,  and  several  times 
he  only  narrowly  escaped  their  vengeance ;  ultimately, 
in  228,  he  was  murdered  in  the  palace,  in  the  course 
of  a  riot  between  the  soldiers  and  the  mob. 


mentaryon  the  Edict,  in  eighty-three  books;  collections  of 
Opinions,  Responses,  and  Disputations  ;  books  of  Rales  and 
Institutions;  treatises  on  the  functions  of  the  different 
magistrates,— one  of  them,  the  De  Officio  ProeounUi*  LAri  X, 
being  a  comprehensive  exposition  of  the  criminal  U«; 
monographs  on  various  statutes,  on  testamentary  trusts,  and 
a  variety  of  other  works.  His  writings  altogether  have  top- 
plied  to  Justinian's  IHgtit  about  a  third  of  its  contents. and 
Lis  commentary  on  the  Edict  alone  about  a  fifth.  As  sa 
author  he  is  characterised  by  doctrinal  exposition  of  a  high 
order,  judiciousness  of  criticism,  and  lucidity  of  arraop- 
ment,  style,  and  language.  Domitii  I'lpiani  Fragment*,  con- 
sisting of  twenty-nine  titles,  were  first  edited  by  Tiliot 
( Paris,  1549).  There  are  modern  editions  by  Hugo  (Berlin, 
1834)  and  Booking  (Bonn,  1836),  the  latter  containing  frw- 
ments  of  the  first  book  of  the  Jnttitutiones  discovered  by 
Endlicher  at  Vienna  in  1835. 


ULRICT,  Hermann  (1806-1884),  one  of  the 
active  philosophical  writers  in  Germany  since  Hegel's 
death,  was  born  at  Pforten,  Prussia,  on  March  23, 
1806.  Educated  for  the  law,  be  gave  up  his  profession 
upon  the  death  of  his  father  in  1829,  and  after  four 
yean  of  further  study,  devoted  to  literature,  philoso- 
phy, and  science,  qualified  as  a  university  lecturer.  Id 


Ulplan's  period  of  literary  activity  extended  from  about 
211  to  222  A.  D.  His  works  include  Ad  Sabinum,  a  commen- 
tary on  the  jus  civile  in  over  fifty  books;  Ad  Edictwn  a 


phy,  and  science,  qualihed  as  a  university  lecturer.  In 
1834  he  was  called  to  a  professorship  at  Halle,  where 
he  remained  till  his  death  on  the  11th  January,  1884. 
His  first  work 8  were  in  the  domain  of  literary  criticism 
His  treatise  On  Shakespeare  »  Dramatic  Art  (18391 
has  been  translated  into  English.  In  1841  he  published 
a  work  Ucbcr  Princip  u.  Mcthodc  der  Begebcha 
Philosophic^  in  which  he  subjected  Hegel's  system  to  t 
severe  criticism.  The  critical  attack  was  continued  in 
the  Grundprincip  der  Philosophic  (1845-^),  which  at 
the  same  time  expounds  his  own  speculative  position ; 
to  this  must  be  added  as  complementary  his  Syrian 
der  Jjogik  (1852).  His  later  works,  dealing  with  per- 
ennial problems  of  philosophy,  have  found  a  dor 
extended  circle  of  readers.  Such  as  Glaubrn  iW 
Tf7««t  (1858),  Gott  und  die  Natur  (1862,  3d  ed. 
1875),  Gott  und  der  Mentch  (2  vols.,  1866-73.  2d  ed. 
1874).  From  1847  onward  Ulrici  was  associated  with 
the  younger  Fichte  in  the  editorship  of  the  Zcitscknft 
for  Philosophic 

His  philosophical  standpoint  may  be  characterised  n  a 
reaction  from  the  pantheistic  tendency  of  Hegel's  idealistic 
rationalism  towards  a  more  pronouncedly  theistic  position. 
The  Hegelian  identity  of  being  and  thought  is  also  aban- 
doned and  the  truth  of  realism  acknowledged,  an  attempt 
being  made  to  exhibit  idealism  and  realism  as  respertiwJT 
incomplete  but  mutually  complementary  systems.  Ulriri'« 
later  works,  while  expressing  the  same  views,  are  lanttlr 
occupied  in  proving  the  existence  of  God  and  the  soil 
from  the  basis  of  scientific  conceptions,  and  in  opposition 
to  the  materialistic  current  of  thought  then  popular  ia 
Germany. 

ULSTER  See  Ireland. 
ULTRAMARINE,  a  magnificent  blue  pigment, 
which  occurs  in  nature  as  a  proximate  component  of 
Lapis  Lazuli  (q.v.).  Lapis  laxuli  has  long  bees 
known  as  a  precious  stone,  and  highly  valued  as  such, 
and  as  early  at  least  as  the  11th  century  the  art  of  ex- 
tracting a  blue  pigment  from  it  was  practiced.  From 
the  beginning  of  the  16th  century  this  pigment  bepo 
to  be  imported  into  Europe  from  "over  the  sea,'  ai 
azurrum  ultramarinum.  To  extract  it,  the  stone, 
after  having  been  powdered  coarsely,  is  heated  to 
redness  and  thrown  into  cold-water  to  facilitate  its 
conversion  into  a  very  fine  powder,  which  is  next 
treated  with  dilute  acetic  acid  to  remove  the  carbonate 
of  lime  which  is  present  in  almost  all  specimens.  The 
I  insoluble  blue  residue  is  mixed  up  into  a  "donph 
>  with  a  composition  of  resin,  pitch,  and  linseed  oil,  and 
i  this  dough  is  then  kneaded  under  water,  which  is  re- 
newed as  long  as  it  runs  off  with  a  blue  color.  Tbo 
blue  liquor,  when  allowed  to  stand,  deposits  a  fine 
precipitate,  which  is  collected,  washed,  dried  and  soli 
as  ultramarine.    As  the  yield  amount*  to  only  2  to  3 

1>cr  cent,  of  the  mineral  used,  it  is  not  surprising  to 
earn  that  the  pigment  used  to  be  weighed  up  witk 
gold.    It  was  valued  chiefly  on  account  of  its  brilliiDcy 
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of  tone  and  its  inertness  in  opposition  to  sunlight,  oil, 
and  slaked  lime  (in  fresco-painting). 


Lapis  lazuli  has  the  composition  of  a  double  silicate  of 
lime  sud  soda  combined  with  sulphates  and  sulphides  of  the 
metals  named.  Of  the  many  analyses  made  (compare  Lapis 
Lazuli)  we  quote  the  following,  carried  out  by  Schultz  in 
Kammelsberg's  laboratory:  combined  sulphur  (not  SOj), 
3.16;  combined  sulphuric  acid,  SO*,  5.67 ;  silica,  43.26;  alum- 
ina, 20JS;  oxide  of  iron,  calculated  as  FetOs,  450;  lime, 
11.73;  soda,  8.78. 

In  1814  Tasnaer  observed  the  spontaneous  formation  of  a 
blue  compound,  very  similar  to  ultramarine,  if  uot  identical 
with  it,  in  a  soda-furnace  at  St.  Oobain,  which  caused  the 
*'  Societe  pour  I' Encouragement  d'Industrie  "  to  offer  a  prise 
for  the  artificial  production  of  the  precious  color.  The  prob- 
lem was  solved  almost  simultaneously  by  Guimet  and  by 
Christian  Qmelin,  then  professor  of  chemistry  in  Tubingen; 
bat  while  Ouimet  kept  his  process  a  secret  (it  has  indeed 
never  become  known  i  Omehn  published  his,  and  thus  be- 
came the  ori  gins  tor  of  an  industry  which  flourishes  to  this 
day  chiefly  in  Germany.  There  are  very  few  ultramarine 
works  in  other  countries,  and  none,  ax  far  as  we  know,  in 
Great  Britain.  The  raw  materials  used  in  the  manufacture 
are— (1)  iron-free  kaolin,  or  some  other  kind  of  pure  clay, 
which  should  contain  its  silica  and  alumina  as  nearly  as 
possible  in  the  proportion  of  281  Ot :  AliOs  demanded  by  the 
formula  assigned  to  ideal  kaolin  {a  deficit  of  silica,  however, 
it  appears  can  be  wade  up  for  by  addition  of  the  calculated 
weight  of  finely  divided  silica);  (2)  anhydrous  sulphate  of 
*oda;  (3)  anhydrous  carbonate  of  soda;  <4)  sulphur  (in  the 
state  of  powder);  and  (5)  powdered  charcoal  or  relatively 
ash-free  coal,  or  colophony  in  lumps.  The  numerous  modes 
•  be  viewed  i 


_  proms  the  soda  is 
and  "partly  as  carbonate.   The  following 
of  the  proportions  in  which  the  mate- 


i  of  three 
(1)  In  the 
or  partly  as 
recipe  gives 

rials  are  used :  kaolin  'calculated  as  anhydrous  matter)  100 
parts ;  calcined  sulphate  of  soda  83  to  100  (or  41  of  sulphate 
aodtlof  carbonate);  charcoal  17;  powdered  sulphur  13. 
These  ingredients  are  mixed  most  intimately;  they  are 
then  rammed  tight  into  fire-clay  crucibles  and  kept  at  a 
nearly  white  heat  for  7  to  10  hours,  access  of  air  being 
prevented  as  far  as  possible.  The  product  obtained  is  a 
grayish  or  yellowish  green  mass,  which  is  soaked  in  and  ! 
washed  with  water ;  the  porous  residue  is  ground  very  fine 
in  mills,  a^ain  washed,  dried,  and  again  ground  in  the  dry 
through  sieves.  The  product  at  this  Btu^e 
is  sometimes  sold  as  " 


fully  developed  the  greater  the  proportion  of  added  silica. 
It  Is  more  highly  proof  against  the  action  of  alum  solution 
than  non-siliceous  ultramarine  is. 

Since  1673  the  Nuremberg  works  have  been  producing 
four  varieties  of  magnificently  violet  ultramarine.  The 
mode  of  manufacture  has  not  transpired.  At  the  Paris  ex- 
hibition in  1867  a  magnificent  block  of  ultramarine  exhib- 
ited by  the  Kaisers lautern  works  attracted  attention.  In 
its  manufacture  the  roasting  (bluing)  process  is  said  to 
have  been  continued  for  three  weeks. 

Artificial,  like  natural,  ultramarine  has  a  magnificently 
blue  color,  which  is  not  affected  by  light  nor  by  contact 
with  oil  or  lime  as  used  in  painting.  Hydrochloric  acid  at 
once  bleaches  it  with  liberation  of  sulphuretted  hydrogen 
gas  and  milk  of  sulphur.  The  natural  pigment  is  proof 
against  dilute  acetic  acid  and  solution  of  alum;  the  arti- 
ficial pigment  is  even  alum-proof  only  in  a  higher  or  lower 
relative  sense.  Hence  there  is  room  for  progress  in  one  di- 
rection at  least.  The  composition  of  the  pigment  is  quite 
similar  to  that  of  lapis  lazuli :  but  the  constitution  of  both 
is  still  a  chemical  enigma.  It  is  remarkable  that  even  a 
small  addition  of  zinc-white  (oxide  of  zinc)  to  the  reddish 
varieties  especially  causes  a  considerable  diminution  in  the 
Intensity  of  the  color,  while  dilution  with  artificial  pre- 
cipitated sulphate  of  lime  ("annaliu")  or  sulphate  of 
baryta  ("  blanc  fix  ")  acts  pretty  much  as  one  would  expect. 
Ultramarine  being  very  cheap  (it  sells  at7d.  [14  cts.J  to 
lOd.  [20  cts.]  per  tt>),  it  is  largely  used  for  wall  painting,  the 
printing  of  paper  hangings  and  calico,  etc.  and  also  as  a 


printing  of  paper 

corrective  for  the  yellowish  tinge  often  present  in  things 


calico,  etc, 

.•'•'•|..wir.l;  ting, 
meant  to  be  white, 
tl ties  are  used  in  th 

for  producing  that  kind  of  pale  blue  writing  pa 


linen,  paper,  etc   Large  quan- 
tities are  used  in  the  manufacture  of  paper,  and  especially 

r  which  is 
ultra- 
least  ad- 


f,»r  producing  that  kind  of  pale  blue  writing  paper  whicl 
so  popular  in  Great  Britain.  Only  the  very  finest  ult 
marine  can  be  used  for  paper  tinging,  because  the  least  i 
mixture  of  coarse  particles  becomes  visible  in  the  paper 


has  a  green  color,  and  is  sometimes  sold  as  " 
rine,"  although  it  has  not  a  high  standing 
pigments.    For  its  conversion  into  blue  ul 


n  nltratua- 
.  amongst  green 

pigments.  For  its  conversion  into  blue  ultramarine  it  is 
heated  with  sulphur  in  the  presence  of  air  to  a  relatively 
low  temperature.  Of  the  various  apparatus  used  for  this 
important  stage  of  the  manufacture,  the  easiest  to  describe 
is  a  large  muffle,  heated  from  the  outside.  On  its  floors  the 
creeu  ultramarine  is  spread  out  to  a  depth  of  24  to  3  inches, 
and  heated  (with  closed  doors)  to  a  temperature  at  which 
sulphur  powder  when  thrown  in  catches  fire  spontaneously. 
This  temperature  being  maintained,  a  shovelful  of  sulphur 
i*  thrown  in  and  allowed  to  burn  off  while  the  mass  is 
being  constantly  agitated  with  iron  rakers.  Another  dose  of 
sulphur  is  then  added,  and  so  on  until  a  sample  taken  out 
is  found  to  have  come  up  to  the  highest  attainable  brilliancy 
and  depth  of  blue.  The  product  is  then  lixiviated  with 
water,  which  removes  a  deal  of  sulphate  of  soda  formed  in 
tbe  process  ;  it  is  then  ground  up  very  fine,  and  finally  sub- 
jected to  elutriation  to  produce  a  graduated  series  of  ultra- 
marines of  different  degrees  of  fineness.  In  some  works 
the  process  of  sulphuration  is  divided  into  two  or  more 
p?ri<ids,  after  each  of  which  the  product  is  washed,  dried, 
and  ground  before  being  returned  to  the  muffle  to  produce 
•  higher  degree  of  homogeneity. 

<2)  In  the  carbonate  of  $oda  proceu  the  soda  is  used  solely, 
f>t  at  least  principally,  in  the  carbonate  form.  The  follow- 
ing 1»  one  of  many  recipes:  kaolin  (calculated  as  anhy- 
drous matter)  100;  carbonate  of  soda  100;  charcoal  12;  sul- 
phur 60.  The  mixture  is  heated  in  a  reverberatory  furnace 
to  form  in  the  first  instance  a  white  mass,  which  is  so  por- 
ous that  it  readily  passes,  by  oxidation,  into  green  and 
partly  even  into  blue  ultramarine.  Green  ultramarine, 
salable  as  such,  cannot  be  produced  in  this  manner.  The 
half-blue  product  is  finished  by  sulphuration  pretty  much 
**  explained  above  for  the  Nuremberg  process.  Well-made 
soda-ash  ultramarine  has  a  richer  color  than  the  Nuremberg 
variety. 

'.3)  Silica  ultramarine  is  soda-ash  ultramarine  in  whose 
preparation  a  quantity  of  finely  divided  silica,  equal  to  5 
*?  10  per  cent,  of  the  weight  of  the  kaolin,  has  been  added. 
It  is  distinguished  by  a  reddish  tinge,  which  is  the 
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dark  spots  or  stains. 

ULUGH  BEG,  Mirza  Mohammed  ben  SixahRok 
(1394-1449)j  astronomer,  grandson  of  TlMUR  (o.r.), 
succeeded  bis  father  as  prince  of  Samarkand  in  1447, 
after  having  for  years  taken  part  in  the  government, 
and  was  murdered  in  1449  by  his  eldest  Bon.  He  oc- 
cupied himself  with  astronomical  pursuits,  and  erected 
an  observatory  at  Samarkand,  from  which  were  issued 
tables  of  the  sun,  moon,  and  planets,  with  an  inter- 
esting introduction,  which  throws  much  light  on  the 
trigonometry  and  astronomical  methods  then  in  use 
( ProUgoniene*  dr»  Tablet  Attronomiquet  d'  Ouloug 
Brg,  ed.  by  Stfdillot,  Paris,  1847,  and  translated  by  the 
same,  1853).  The  serious  errors  which  he  found  in  the 
Arabian  star  catalogues  (which  were  simply  copied 
from  Ptolemy,  adding  the  effect  of  precession  to  the 
longitudes)  induced  him  to  redetermine  the  positions 
of  992  fixed  Btars,  to  which  he  added  27  stars  from  Al 
Sufi's  catalogue,  which  were  too  fiir  south  to  be  observed 
at  Samarkand.  This  catalogue,  the  first  original  one 
since  Ptolemy,  was  edited  by  Th.  Hyde  at  Oxford  in 
1665  [Tabuttr  Longitudinis  et  Lutitudini*  Stelbirum 
Fixanim  ex  Obtervatione  Ulugbeighi),  and  in  1843  by 
Baily  in  vol.  xiii.  of  the  Memoir*  of  the  Royal  Astro- 
nomical Societv. 

ULVERSTON,  a  market-town  in  the  northwest 
of  Lancashire,  England,  is  picturesquely  situated  near 
Morecambe  Bay,  on  the  borders  of  the  Lake  district, 
9  miles  northeast  of  Barrow-in-Furness,  and  256  north- 
west of  London.  The  town  bears  small  evidence  of  its 
great  antiquity.  The  principal  streets  branch  from  the 
market-place,  and  the  houses  built  of  stone  are  gener- 
ally rough-cast  and  whitened.  A  rivulet  flows  through 
the  town.  The  church  of  St  Mary,  founded  in  11 1 1, 
retaiiiH  the  south  door  of  the  original  building  in  the 
Transition  style,  but  the  greater  portion  of  the  struct- 
ure is  perpendicular,  of  the  time  of  Henry  VIII.  It 
consists  or  chancel,  nave,  aisles,  south  porch,  and  em- 
battled western  tower,  and  contains  an  altar-tomb  with 
recumbent  figure  of  Walter  Sandys  of  Conishead, 
dated  1588.  After  the  destruction  of  Furness  Abbey, 
Ulverston  succeeded  Dalton  as  the  most  important 
town  in  Furness,  but  the  rapid  rise  of  Barrow  within 
recent  years  has  relegated  it  to  quite  a  secondary  place. 
Formerly  it  had  a  considerable  trade  in  linens,  checks, 
and  ginghams,  but  this  has  greatly  fallen  off.    It  ] 
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sesses.  however,  largo  iron  and  steel  works  (North 
Jjonsdale  Iron  and  Steel  Company),  a  large  chemical 
work,  an  extensive  paper  manufactory,  a  oolt  manu- 
factory, breweries,  lanyards,  and  wooden  hoop  manu- 
factories. The  population  of  the  urban  sanitary  dis 
trict  (area  3120  acres)  in  1K7I  was  7007,  and  in  1881  it 
was  10,008. 

Early  iu  the  12th  century  the  lordship  of  Ulverston  came 
into  the  possession  of  Stephen,  earl  of  Boulogne,  afterwards 
kins  of  England,  by  whom  it  was  presented  t«  the  monks 
of  Fumi'ss  Abbey  as  part  of  the  endowment.  Iu  119b*  the 
fitieof  Ul version  was  grauted  by  the  abbot  of  Furness  to 
William  dc  Lancaster,  first  baron  of  Kendal.  In  1280  it 
obtained  the  charter  of  a  market.  The  town  became  es- 
cheated to  the  abbot  of  Furness  as  chief  lord  in  1.'112,  hnt 
this  escheat  men  t  was  suspended  by  F..  I  ward  II.  in  favor  of 
John  de  Coupland,  who  captured  David  II.  of  Scotland  at 
the  battle  of  Durham.  After  his  death  it  reverted  to  the 
abbey.    It  is  now  in  the  possession  of  the  family  of  Buc- 


IJLWAR,  an  alternative  form  of  Alwar  (q.v.). 

ULYSSES.   See  Odthskch. 

UMAN,  a  district  town  of  Russia,  in  the  south  of 
the  government  of  Kieff,  is  now  a  small  industrial  and 
trading  town,  with  15,400  inhabitants,  many  of  whom 
arc  Jews,  who  carry  on  an  active  trade  in  the  export 
of  corn,  spirits,  etc.  It  has  a  remarkable  park  (290 
acres),  planted  in  17%  by  the  orders  of  Count  Po- 
tocki,  in  connection  with  which  a  gardening  school  is 
maintained. 


Umafi  was  founded  towards  the  beginning  of  the  17th 
century  as  a  fort  against  the  raids  of  the  Tartars.  The 
Cossacks  of  the  Ukraine,  who  kept  it,  revolted  against  their 
Polish  rulers  about  1W5I5,  and  had  to  sustain  a  fierce  siege. 
In  1G74  it  was  plundered  and  most  of  its  inhabitauta  mur- 
dered by  the  Ukrainians  and  Turks,  during  the  wars  for 
the  hctmanship.  In  1712  its  last  inhabitants  were  trans- 
ferred by  Peter  I.  to  the  left  bank  of  the  Dnieper.  But  by 
the  end  of  the  18th  century,  when  it  again  became  the 
property  of  the  Potockis,  it  was  repeoplcd  and  became  one 
of  the  busiest  trading  towns  of  little  Russia.  In  17«K, 
when  the  Cossacks  revolted  anew  against  their  Polish  serf 
,  they  took  Umafi  and  murdered  most  of  its  in- 


proprletors,  i 
habitants. 


IJMBALLA,  an  alternative  form  of  AmbAlX  {q.v.). 
UMBER.    Sec  PlOXTENTS. 

UMBRELLA  now  means  a  portable  protector  from 
rain,  while  the  name  parasol  is  given  to  the  generally 
smaller,  lighter,  and  more  fanciful  article  carried  by 
ladies  as  a  sun-shade.  But  primarily  the  umbrella 
(umbrella,  Ital.  dim.  from  Ijat.  umbra,  shade)  was  a 
sun  shade  alone, — its  original  home  having  been  in  hot 
brilliant  climates.  In  Eastern  countries  from  the 
earliest  times  the  umbrella  was  one  of  the  insignia  of 
royalty  and  power.  On  the  sculptured  remains  of 
ancient  Nineveh  and  Egypt  there  are  representations 
of  kings  and  sometimes  of  lesser  potentates  going  in 
procession  with  an  umbrella  carried  over  their  heads  ; 
and  throughout  Asia  the  umbrella  had,  and  still  has, 
something  of  the  same  significance.  The  Mahratta 
princes  of  India  had  among  their  titles  "lord  of  the 
umbrella."  In  1855  the  king  of  Burmah  in  address- 
ing the  governor  general  of  India  termed  himself  "  the 
monarch  who  reigns  over  the  great  umbrella-wearing 
chiefs  of  the  Eastern  countries."  The  baldachins 
erected  over  ecclesiastical  chairs,  altars,  and  portals, 
and  the  canopies  of  thrones  and  pulpits,  etc.,  are  in 
their  origin  closely  related  to  umbrellas,  and  have  the 
same  symbolic  significance.  In  each  of  the  basilican 
churches  of  Rome  there  still  hangs  a  large  umbrella. 

Among  the  Greeks  and  Romans  the  umbrella 
(oKjdr.  OKidSuov,  umhram/tim,  umMla)  was  used  by 
ladies,  while  the  carrying  of  it  bv  men  was  regarded 
as  a  sijtn  of  effeminacy.  Probably  in  these  southern 
climes  it  never  went  out  of  use,  and  we  find  from  al- 
lusions by  Montaigne  that  in  his  day  its  employment 
as  a  sun  shade  was  quite  common  in  Italy.  The  um- 
brella was  not  unknown  in  England  in  the  17th  cen- 
tury, and  was  already  used  as  a  rain  protector. 


I  Michael  Drayton,  writing  about  the  beginning  of  the 
17th  century,  says,  speaking  of  doves: 

"  And,  like  umbrellas,  with  their  feathers 
Shield  you  in  all  sorts  of  weathers." 

Although  it  was  the  practice  to  keep  an  umbrella, 
in  the  coffee-houses  early  in  the  ISth  century,  its  use 
cannot  have  been  very  familiar,  for  in  1752  Colonel 
Wolfe,  writing  from  Paris,  mentions  the  carrying  ..f 
them  there  as  a  defence  against  both  rain  and  sun.  and 
wonders  that  they  are  not  introduced  into  England. 
The  traveller  Jonas  Hauway,  who  died  in  1 786.  is 
credited  with  having  been  the  first  Englishman  who 
habitually  carried  an  umbrella.  That  practice  he  1*- 
gan  thirty  years  before  his  death  ;  at  first  he  was  sin- 
gular, and  hia  habit  was  derided,  but  he  lived  to  see 
his  example  commonly  followed. 

The  umbrella  as  at  first  used,  based  on  its  Eastern  proto- 
type, was  a  heavy  ungainly  article  which  did  not  hold  well 
together,  and  no  little  ingenuity  has  been  exercised  to 
bring  it  into  the  elegant,  compact,  and  strung  form  which 
is  now  quite  common.  The  early  umbrella  had  a  long 
handle,  with  ribs  of  whalebone  or  caue,  very  rarely  of 
metal,  and  stretchers  of  caue.  The  jointing  of  the  ribs 
and  stretchers  to  the  stick  and  to  each  other  was  vi>ry 
rough  and  imperfect.  The  covering  material  consisted  of 
oiled  silk  or  cotton,  heavy  in  substance,  and  liable  to  stick 
together  iu  the  folds.  Gingham  soon  came  to  be  substituted 
for  the  oiled  cloth,  and  in  ltS-18  William  Sangster  patented 
the  use  of  alpaca  as  an  umbrella  covering  material.  One 
of  the  most  notable  inventions  for  combining  lightness, 
strength,  and  elasticity  in  the  ribs  of  umbrellas  was  the 
"  Panigon  "  rib  patented  by  Samuel  Fox  in  1332.  It  is 
formed  of  a  thin  strip  of  steel  rolled  into  a  U  or  trough 
sertion,  a  form  which  give*  great  strength  for  the 
of  metal.  The  use  of  such  ribs,  combined  with  the  i 
rings  and  runners  which  give  a  separate  hinge  and  joint  to 
each  rib  and  stretcher,  and  with  the  thin  but  tough  cover- 
ing materials  now  in  use.  has  principally  contributed  to 
the  strength,  lightness,  and  clegauce  which  ordinary  um- 
brellas now  present.  Umbrella  silk  is  principally  made  at 
Lyons  and  Crefeld ;  but  much  of  it  is  so  loaded  in  dyeing 
that  i:  .-uts  readily  at  the  folds.  Textures  of  pure  silk  or 
of  silk  aud  alpaca  mixed  have  better  wear-resisting  prop- 
erties. 

UMBRIA  CorfpiKi),  'Ofit3p<Ko;,  QvmHp*,  Umbri). 
The  early  Greeks  applied  the  name  'O^fitu]  to  all  cen- 
tral and  northern  Italy.  Herodotus  (iv.  49)  sneaks  of 
it  somewhat  vaguely,  as  if  it  extended  up  to  the  Alps. 
The  Umbrians  probably  extended  across  central  Italy 
from  sea  to  sea  down  as  far  as  Latium.  Pliny  (iii.  13, 
19]  tells  us  that  the  Umbri  were  considered  the  tui>*t 
ancient  nation  of  Italy  (antiquissinia  gens  Italia? ).  by 
which  he  probablv  means,  oi  the  Italian  stock.  m  The 
Greek  writers  included  under  the  name  of  Unibria  the 
district  known  in  later  times  as  Pieenum.  Pseudo- 
Scylax  makes  Unibria  mureh  with  Samnium,  and  de- 
I  scribes  Aneona  as  a  city  of  Umbria.  The  Umbrians 
seem  to  have  found  the  Siculi  and  Liburoi  in  occupation 
I  of  the  land  into  which  they  advanced,  the  former  hold- 
;  ing  the  parts  lying  towards  the  interior,  the  latter  peo- 
ple the  district  along  the  Adriatic.  The  Umbrians 
were  one  of  the  chief  peoples  of  that  branch  of  the 
Indo-European  family  which  had  entered  Italy  from 
the  north  and  driven  out  and  absorbed  the  older  in- 
habitants. They  were  more  closely  connected  with 
the  Samuites  ami  Oscans  than  with  the  Latin  stock,  as 
is  shown  by  their  language.  Their  possession  Of  the 
fertile  regions  of  upper  Italy  exposed  them  to  the  con- 
stant assaults  of  fresh  bodies  of  invaders,  pressing  on 
over  the  Alps,  and  perhaps  likewise  from  the  sea- 
board. Their  force  was  extended  over  a  wide  area, 
and  thus  too  weak  to  withstand  the  attacks  from  vari- 
ous sides  to  which  the}-  were  exposed.  Thus  their  ex- 
tensive territory  was  gradually  reduced  bv  the  succes- 
sive encroachments  of  other  peoples.  First  came  the 
Etruscans,  who  according  to  Herodotus  (i.  V4)  were 
Lydians,  who  established  themselves  in  the  hind  of 
the  Umbrians.  From  which  side  of  Italy  they  made 
their  invasion,  whether  from  the  mouth  of  the  Po  or 
from  the  western  coast  of  what  later  became  Erraria, 
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or  whether  from  both,  we  have  no  means  of  deter- 
mining.   That  the  Umbrians  did  not  yield  without  a 
struggle  we  cannot  doubt.     It  was  only  after  three 
hundred  of  their  towns  had  been  captured  by  the 
Etruscans  that  they  succumbed.    Nevertheless  they 
still  retained  considerable  influence  in  upper  Italy, 
which,  according  to  Strabo  (v.  216),  continued  down 
to  the  time  of  the  Roman  conquest.    For  he  says  that 
there  was  a  large  Umbrian  element  in  theKomau  col- 
onics in  the  region  of  the  Po,  as  also  some  Etruscan. 
For.  according  to  him,  the  Umbriaus  and  Etruscans 
lived  in  a  continual  rivalry  for  the  pre-eminence,  so 
(hat  if  the  one  people  made  an  expedition  northwards, 
the  other  determined  not  to  be  outdone.     So  when 
the  Etruscans  had  marched  against  the  barbarians 
who  dwelt  near  the  Po,  and  had  soon  again  been  ex- 
pelled owing  to  their  effeminacy,  the  Umbriaus  in 
turn  marched  against  the  conquerors  of  the  Etrus- 
cans.   In  consequence  of  this  alternating  struggle  for 
the.'*  regions  thev  planted  many  colonies,  some  Etrus- 
can, others  Umbrian.     Most  of  the  colonies  were 
Umbrian  because  the  Umbriaus  lay  closer  to  the  dis- 
puted territory.     Thus,  even  though  they  lost  the 
sovereignty,  tne  Umbrian  race  probably  continued  to 
form  a  considerable  portion  of  the  population  of  a 
wide  extent  of  country.    At  all  eventa,  at  the  time  of 
the  Gaulish  inroad  the  Etruscans  seem  to  be  in  pos- 
session of  the  mouth  of  the  Po.    At  this  time,  there- 
fore, Umbria  as  a  state  consisted  of  the  region 
bounded  on  the  W.  by  the  Tiber,  on  the  S.  by  the  Sa- 
bines,  on  the  E.  by  Picenum  and  the  Adriatic,  while 
on  the  N.  it  extended  close  up  to  the  southern  or 
Spinetic  mouth  of  the  Po.     Scvlax  descrilws  the 
Etruscms  as  extending  from  the  Tyrrhenian  Sea  to 
the  Adriatic,  and  represents  them  as  in  possession  of 
the  ancient  Greek  town  of  Spina.   How  much  farther 
south  the  Etruscan  sway  had  once  reached  we  cannot 
determine,  but  that  they  had  once  held  this  region,  as 
far  as  Ravenna  at  least,  is  rendered  probable  by  the 
tradition  that  Ravenna  had  been  founded  by  a  colony 
of  Thessalians  who.  not  brooking  the  insulting  treat- 
ment which  thev  received  from  the  Etruscans,  gladly 
admitted  some  Umbrians,  who  thus  became  the  pos- 
sessors of  the  city.    When  the  great  Gaulish  inroad 
took  place  at  the  beginning  of  the  4th  century  B.C. 
Etruscans  and  Umbriaus  alike  suffered  severely.  Some  I 
of  the  Celtic  tribes  crossed  the  Po  and  formed  perma- 
nent settlements.    The  Anaues  settled  in  the  Apeu- 1 
Dim's,  the  Boii  between  the  former  and  the  Adriatic; 
next  came  the  Liugones;  and  finally  the  Scnoncs  oc- 
cupied the  seaboard  of  the  Adriatic  as  far  as  the  Ru- 
bicon.  This  region  in  Roman  times  was  known  as  the 
AgerGallicus  (Polybius,  ii.  lf>).    But  it  was  not  only 
in  the  north  and  west  that  the  Umbrians  had  been 
driven  back.    The  early  Greeks  had  included  under 
the  name  of  Umbria  the  district  along  the  Adriatic, 
afterwards  known  as  Picenum.    This  consisted  of  a 
fertile  region,  extending  from  beyond  Anoona  to  the 
river  Matrino.    It  is  not  improbable  that  the  Picentes 
issued  from  the  Sabine  region.    Tradition  alleged  that 
the  I'icentcs,  led  by  the  woodpecker  (jjicm)  of  Mars, 
marched  forth  to  occupy  what  is  now  the  3Iareh  of 
Ancona.   But  it  was  probably  only  after  a  long  strug- 
gle that  this  conquest  was  effected,  for  from  another 
tradition  we  learn  that  tho  Sabine*,  after  carrying  on 
*ar against  the  Umbrians  for  a  long  time,  at  length 
vowed  a  sacred  spring,  and  dedicated  all  the  produce 
of  the  year  to  the  gods.    Then  at  length  they  became 
victorious  (Strabo,  v.  250).    Thus,  by  the  advance  of 
the  Gauls  from  the  north  and  the  Picentes  from  the 
south,  the  Umbrians  were  shut  off  from  the  seaboard, 
««4  confined  to  the  district  known  as  Umbria  in  his- 
torical times.    When  Rome  began  the  consolidating 
of  Italy,  Umbria  consisted  of  the  region  houndt'd  by 
the  Ager  Gallicus  on  the  N  ,  by  Etruria  (the  Tiber) 
en  the  W..-bv  Picenum  on  the  E..  and  bv  the  Sabines 
°n  the  S.    The  Umbrians  kept  a  desperate  hold  of 
this  district,  which  lies  between  the  two  arms  of  tho 


Apennines.  This  position  indicates  of  itself  that 
they  had  been  driven  before  stronger  foes.  Henoe- 


I  forward  they  play  but  an  insignificant  part  in 
history-  This  is  explained  by  the  physical  formation 
of  their  country-  It  is  an  extremely  mountainous  re- 
gion, with  a  few  small  plains  between,  which  were 
noted  for  their  fertility.  Hence  arose  a  number  of 
small  but  thriving  communities,  none  of  which  had 
the  capacity  of  developing  into  a  leading  state  such  as 
Rome  became  for  the  Latins.  Their  want  of  sea|>orta 
likewise  excluded  them  from  trade,  the  mouths  of  :iU 
the  rivers  which  flowed  from  their  country'  being  in 
the  hands  of  their  enemies.. 

Of  the  Umbrians'  political  an<l  municipal  organization 
little  is  known.    In  addition  to  the  city  {tota)  they  sectn  to 
i  have  had  a  larger  territorial  division  in  the  tribun  (trifu, 
I  ace.)  as  we  gather  from  Livy  i  xxxi.  '2.  per  Uiubriaui  quant 
I  tribum  Sapiniain  vocant ;  cf.  xxxiii.  37)  and  from  the 
1  Eugubine  Tables  (trifor  Tarsiuatcs,  vi.  B.  54  ).    From  the 
fertility  of  their  land  their  communities  were  very  pros- 
perous.  The  olive  and  viuc  flourished  in  their  valleys; 
they  grew  spelt  abundantly  ;  and  the  boars  of  Umbria  were 
famous.  Ancient  authors  describe  the  Umbrians  as  leading 
eireinltiatc  lives,  and  as  closely  resembling  their  Etruscan 
enemies  in  their  habits  (Theopompus,  fragm.  142;  l'scudo- 
Scymnus,  34S6-8).    It  is  almost  certain  that  each  race  influ- 
enced and  modified  the  other  to  a  large  extent.  Mouiniscn 
has  pointed  out  that  the  names  of  many  towns  in  Etruria 
are  Umbrian,  a  fact  which  shows  how  persistent  even  after 
'  conquest  was  their  influence  in  that  region.    On  the  other 
I  hand  we  have  conclusive  proof  of  strong  Etruscan  influence* 
I  in  Umbria.     For  instance,  they  undoubtedly  borrowed 
their  alphabet  and  the  art  of  writing  from  the  Etruscans. 
Their  writing  ruus  from  right  to  left.   The  alphabet  con- 
sists of  nineteen  letters.    It  has  no  separate  symbols  for 
(»,  Q;  the  aspirates  $  and  r  are  wanting;  on  the  other 
hand,  it  possesses  forms  for  Z  and  V.  and  has  likewise  the 
Etruscan  /  (8).    It  also  has  a  symbol  j  peculiar  to  itanlf 
for  expressing  tho  sound  of  palatal  k  when  followed  by 
either  e  or  i.    It  is  also  very  probable  that  they  horrowin] 
tho  art  of  coining  money  from  Etruria.   Two  towns  are 
known  to  have  issued  coins,  which  consist  entirely  of 
bronze,  and  belong  almost  entirely  to  the  series  of  trn  grave. 
The  most  important  is  that  of  Tuder  iTodi),  which  must 
have  been  a  place  of  some  note.    It  was  a  strong  fortress 
on  the  left  bank  of  the  Tiber  on  the  confines  of  Ktruria. 
Iguvium  tGubbio),  which  struck  coins  after  the  standard 
of  Tuder,  was  a  string  place  likewise  on  the  western  or 
Etruscan  side  of  the  Aiieimines.   The  fact  that  it  is  only 
in  towns  on  the  side  next  Etruria  that  a  coinage  is  found 
indicates  that  it  was  from  the  Ktruacans  they  borrowed  the 
art.    The  Umbrians  counted  their  day  from  uooti  to  dmh. 
But  whether  they  Iwrmwed  this  likewise  from  tho  Etrus- 
cans we  do  not  know  Pliny,  ii.  tt).    In  their  measuring 
of  land  tlu-y  employed  the  vorntu,  a  measure  common  to 
them  aii'l  the  Oscans  (Frontinus,  /V  Limit.,  p.  30)  31  of 
which  went  to  the  Roman  jugtrum.    When  the  Romans 
undertook  the  conquest  of  Italy,  the  most  feeble  resistance 
of  all  was  offered  to  them  by  the  Umbrians.    In  the  great 
strugglu  between   the  Samnite  confederacy  and 
Umbria  played  an  insignificant  part.    It  is  probable 
all  through  the  Second  Samnite  War  their  sympathies  \ 
altogether  on  the  side  of  their  .Samnite  kinsmen,  and  1 
Mime  assistance  was  afforded  by  individual  communities. 
It  is  not  unlikely  therefore  that  it  was  with  a  view  to  keep 
the  Umbrians  in  check  that  the  Romans  planted  a  colony 
at  Xequinum  on  the  Nar,  whose  inhabitants  were  known  hi 
Xartes  Intcramtiates,  and  who  are  included  with  the  Etrus- 
cans, Iapydes,  and  Tadinates  in  the  list  of  persons  wks 
were  forbidden  to  be  present  at  the  sacred  rites  of  Lguvinm. 
At  length  in  .K)H  B.C.  the  Umbrians  made  a  vigorous  effort 
to  aid  the  Samnites,  which,  had  it  taken  place  earlier  ia 
the  war,  might  have  had  the  most  important  influence  oa 
the  issue  of  the  struggle.    As  it  wits,  it  came  too  late;  the 
Etruscans  had  already  laid  down  their  arms.  The  Umbrians, 
who  threatened  to  march  on  Rome,  were  intercepted  by 
Rollianus  with  the  Roman  army  from  Samnium  on  the 
upper  Tiber,  a  step  which  the  Samnites  now  broken  could 
not  prevent ;  and  this  was  sufficient  to  disperse  the  Um- 
brian levies.    When  the  Third  Samnite  War  broke  out,  the 
Umbrians  took  no  active  part  in  its  operations;  but  how 
their  sympathies  lay  is  evident  from  their  affording  a  ready 
passage  to  the  Samnite  army  under  Gellius  Egnatius  on  ita 
march  to  Etruria,  2!H>  B.C.    When  the  battle  of  Sentinum 
I «>."»!  finally  crushed  the  Samnites  and  Etruscans.  Umbria 
remained  in  the  hands  of  the  Romans.    Henceforward  that 
process  of  Latinizing  went  ou  steadily,  for  by  the  1st  oo»- 
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tury  b.c.  wo  flud  them  employing  the  Latin  alphabet  in 
copies  of  the  ancient  sacerdotal  ritual  of  Iguviuni  (sec 
Euoubink  Tables).  We  know  that  the  Osean  language 
only  Anally  expired  in  the  1st  century  of  our  era.  and  there 
is  no  reason  for  believing  that  the  Unibriau  had  disappeared 
much  earlier.  When  the  Romans  conquered  the  Senones, 
280  B.C.,  the  Agcr  Uallicus  was  restored  to  Urobria,  and 
both  together  formed  under  the  empire  the  sixth  region  of 
Italy. 

Strabo  (v.  227)  regards  Ravenna  as  the  boundary  of 
Utnbria.  The  Via  Flaminia  passed  up  through  it  from 
Ocriculum  to  Ariminum,  along  which  lay  the  Important 
towns  of  Narnia  Sam ii  Oarsula*  (Carsigliano),  Mevania 
(Bovagua),  Forum  Flaminii,  Xuceria,  and  Forum  Semp- 
ronii.  To  the  east  lay  Interamna  (Terni),  the  probable 
birthplace  of  Tacitus,  Spoletium  (Spoleto),  and  the  most 
important  town  of  Camerinom  on  the  side  of  the  Apen- 
nines towards  Pieenum.  On  the  side  towards  Etruria  lay 
Tuder  (Todij,  Iguvium,  which  occupied  a  very  advantageous 
position  close  to  thu  main  pass  through  the  Apennines, 
Ameria(Ahieliar,and  Hispellum  (Spello) ;  on  the  Clitumnus 
(Clitunno)  was  Assisiuiu  (Assisi),  tin;  birthplace  of  Proper- 
tius,  whilst  far  to  the  north  lay  Saraina,  the  birthplace  of 
Plautas.  For  the  position  of  the  country  in  the  time  of 
Augustus,  sec  vol.  xiii.  Plate  V. 

fee  Broal,  1st  TnUn  Eugubin*.  1875;  Bttcheler.  l<mbrira,  1883 ; 
Klrchhoff,  OritcA.  Alphabtt,  4th  ed.,  1887  ;  Head,  HUtoria  Xumontm, 
1887.  (W.  at.) 

UMMERAPOORA.  another  form  of  Amarapura 

UNAO,  a  British  district  in  the  Lucknow  division 
of  Oudh,  India,  under  the  jurisdiction  of  the  lieutenant- 
governor  of  the  North- Western  Provinces.  The  area 
of  the  district  is  1768  square  miles,  and  it  is 
bounded  on  the  N.  by  Hardoi,  R  by  Lucknow,  S.  by 
Rai  Bareli,  and  W.  by  the  Ganges.  Unao  is  very 
flat,  and  has  no  features  of  particular  interest  Rich 
and  fertile  tracts,  studded  with  groves,  alternate  with 
stretches  of  waste  land  and  plaint*  of  barren  uacir,  the 
whole  being  intersected  with  small  streams,  the  water 
from  which  is  extensively  used  for  irrigation.  The 
Qanges  is  the  only  navigable  river  in  the  district 
The  temperature  varies  from  about  75°  to  103°  in  the 
hot  weather,  and  from  46°  to  79°  in  the  cold  season. 
The  average  annual  rainfall  is  about  34  inches. 

In  1881  the  population  was  899,069  finales  461,167,  females 
437,902);  of  these  830,342  were  Hindus,  64,677  Moham- 
medans, and  49  Christiana.  Unao,  the  capital  and  adminis- 
trative headquarters,  9  miles  northeast  of  Oawnpore,  had 
9509  inhabitants.  The  cultivated  area  of  Unao  amounted 
in  1885-86  to  598,131  acres,  and  289,356  acres  were  returned 
as  cultivable.  The  priucipal  crops  are  rice,  wheat,  and 
other  food  grains,  cotton,  sugar-cane,  aud  indigo.  The 
cultivation  is  mainly  dependent  on  irrigation.  The  prin- 
cipal exports  are  grain  of  all  kinds,  gfir,  ghi,  tobacco, 
and  a  little  indigo  and  saltpetre ;  and  the  chief  imports  are 
piece  goods,  salt,  iron,  cotton,  spices,  etc.  The  gross  revenue 
of  the  district  in  1885-88  amounted  to  £183,083  ($889,783.38], 
the  land  yielding  £144,914  [$704,2*2.04].  During  the 
mutiny  of  1857-58  Unao  was  the  scene  of  several  severe 
engagements  between  General  Havelock's  little  army  and 
the  rebels.  On  the  death  of  Raja  Jasa  Sinh,  one  of  the 
leading  rebels,  and  the  capture  of  his  two  sons,  the  whole 
family  estates  were  confiscated,  and  the  villages  either  re- 
stored to  their  former  owners  or  given  to  other  landholders 
for  their  loyalty. 

UNDULAT0RY  THEORY.  See  Optics  and 
Wave  Theory. 

UNGVAR,  chief  town  of  the  county  Ung,  in  the 
northeast  of  Hungary,  stands  on  the  river  Ung.  It  is 
the  seat  of  the  bishop  of  Munkacs,  and  has  a  fine 
Greek  cathedral,  an  episcopal  seminary,  a  lyoeum,  a 
gymnasium,  and  also  a  teachers'  college,  a  county  hall, 
and  an  interesting  ancient  castle.  The  town  and  dis- 
trict produce  good  wine  in  large  quantity,  and  abound 
in  mineral  springs.  There  is  a  good  trade  in  timber 
and  china  clay.  The  population  in  ISHfi  was  13,460. 

UNICORN,  an  animal  with  one  horn.  The  name 
b  applicable  and  has  sometimes  been  applied  to  the 
rhinoceros,  which  is,  for  example,  the  Sumatran  uni- 
corn of  Marco  Polo.  Hut  the  figure  usually  asssociatcd 
with  the  name  is  the  well-known  heraldic  one  of  an 
animal  with  the  form  of  a  horse  or  ass,  save  that  a 


long  straight  horn  with  spiral  twistings,  like  the  tusk 
of  the  narwhal,  projects  from  its  forehead.    The  be- 
lief in  the  existence  of  a  one-horned  animal  of  this 
kind  goes  back  to  Aristotle  {Fart.  An.,  iii.  p.  663), 
who  names  as  one-horned  "  the  oryx  and  the  Indian 
ass."    Later  descriptions  of  the  Indian  unicorn,  t.a., 
that  of  MWva  (Nat.  An.,  xvi.  20),  are  plainly  influ- 
enced to  some  extent  by  accounts  of_  the  rhinoceros, 
but  the  authority  of  Aristotle  determined  the  general 
form  ascribed  to  the  animal.    The  twisted  horn,  of 
which  .Ki:;ui  already  speaks,  seems  to  have  been  got 
by  referring  to  Aristotle's  unicorn  actual  specimens 
taken  from  the  narwhal ;  see  Yule's  Marco  Polo,  ii. 
273.    The  ancient  and  mediaeval  lore  of  the  subject 
may  be  seen  in  Bochart,  Hierozoicon,  iii.  26.  The 
familiar  legend  that  the  unicorn  could  be  taken  only 
by  the  aid  of  a  virgin  obtained  currency  through  the 
Phyriologiu  (see  vol.  xix.  p.  II).    The  English  Bible, 
following  the  Septuagint  (povteepuf),  renders  the  He- 
brew riim  (D**^)  by  ,l  unicorn."    But  two  horns  are 
ascribed  to  the  riim  in  Deut  xxxiii.  17,  and  the  He- 
brew word  reappears  in  Arabic  as  the  name  of  the 
larger  antelopes,  probably  the  Antilope  leucoryx,  while 
in  Asyrian  the  ritnu  appears  to  be  the  wild  ox.  There 
are  recent  fossil  remains  in  the  Lebanon  both  of  Hot 
Primige.nius  and  Hiton  unu,  though  both  have  been 
long  extinct  in  Palestine. 

UNITARIAN  ISM.  The  term  Unitarianisni  in  its 
widest  sense  includes  certain  lines  of  the  great  re- 
ligious and  theological  movement  or  revolution  of  the 
Reformation  in  the  16th  century,  when  this  is  re- 
garded as  the-  commencement  of  the  process  of  the 
humanization  of  theology  and  ethics  on  the  basis  of 
the  autonomy  of  the  human  mind.  In  another  sense 
the  term  stands  for  a  set  of  theological  opinions,  more 
or  less  variable,  aud  yet  in  their  general  drift  con- 
nected, some  of  them  as  old  as  Christianity,  and  one 
section  of  which  only  is  indicated  by  the  term  when 
used  as  synonymous  with  Antitrinitarianism.  ■  But 
there  is  another  meaning  of  the  term,  a  still  narrower 
one,  and  to  Unitarianism  in  this  sense  this  article  must 
be  confined.  We  must  limit  ourselves  to  a  brief  ac- 
count of  Unitarianism  as  it  appears  in  ecclesiastical  or- 
ganizations in  separation  from  the  orthodox  churches. 
This  treatment  of  the  subject  is  of  course  incomplete, 
and  would  be  misleading  were  the  incompleteness  not 
expressly  announced.  For  a  marked  feature  of  the 
late  history  of  the  Unitarian  churches  is  the  growing 
tendency  they  exhibit  of  working  out  to  their  logical 
results  some  of  the  wider  principles  of  the  Reforma- 
tion to  which  they  ultimately  owe  their  origin,  rather 
than  the  design  of  formulating  and  propagating  sys- 
tems of  theologv.  To  not  a  few  modem  Unitarian 
leaders  the  bond  which  connects  them  with  a  specifi- 
cally Unitarian  organization  is  the  spirit  and  tendency 
of  the  larger  movement  for  which  it  happens  to  pro- 
vide freer  play  than  the  orthodox  churches,  while  they 
repudiate  the  imputation  of  belonging  to  a  dogmatic 
sect.  Modern  Unitarians  have  also*,  both  in  Europe 
and  America,  emphatically  and  succe&sfuHv  resisted 
the  inclination  of  some  of  their  number  to  lav  down, 
though  in  the  most  general  terms,  a  creed  of  Unitari- 
anism. Indeed,  in  opposing  this  inclination,  it  mirht 
sometimes  seem  as  if  the  only  essential  article  of  I'ni- 
tarianism  were  the  maintenance  of  free  inquiry  in 
religion, — an  impression,  however,  which  a  careful 
study  of  the  history  of  Unitarian  thought  would  re- 
move. In  the  same  way  such  a  study  would  show 
that  Unitarian  churches  are  in  agreement  on  many 
points  of  doctrine  with  early  and  recent  theologian*  of 
all  churches  and  sects. 

This  brief  sketch  of  Unitarianism.  as  it  has  ap- 

1>eared  in  organized  religious  societies,  takes  us  into 
tut  a  few  countries,  and  covers  but  a  limited  space  of 
time.  Poland,  Transylvania.  England,  and  America 
are  the  only  countries  in  which  Unitarian  congrega- 
tions have  existed  in  any  numbers  or  for  any  fenrth 
of  time.    Elsewhere,  either  the  law  of  the  land  ha* 
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rendered  their  existence  impossible,  or  they  have  been 
unnecessary  in  con  sea  ue  nee  of  the  substantial  adop- 
tion by  the  existing  churches  of  their  principles  and 
doctrines.  The  former  was  the  case  in  Italy,  Switzer- 
land, Germany,  and  England  in  the  16th  and  17th 
centuries,  the  latter  to  a  certain  extent  in  England  in 
the  18th  century,  still  more  in  Germany  in  the  18th 
and  19th  centuries,  and  in  Holland  in  the  present 
century,  as  also  to  a  large  extent  iu  France  in  the 
Reformed  Church. 


!  (1565-1658).— The  Unitarians,  nnder  the  name*  of 
Samossteiitana,  Piuczowians,  were  formed  into  a 
i  church  in  1565  by  their  exclusion  as  Antitrinita- 
riana  from  the  synods  of  the  Trinitarian  Protestant*.  Very 
early  in  the  progress  of  the  Reformation  in  Poland  indi- 
viduals had  arrived  at  heterodox  opinions  on  baptism  and 
the  Trinity,  very  much  under  the  Influeuce  of  the  hetero- 
dox Italian  refugees  in  Switzerland,  some  of  whom  visited 
Poland  (Lelio  Sozzinl,  1551  and  1558;  Paul  Alciati,  1561; 
O.  V.  Gentile,  1561 ;  Biandrata,  1555).   Gouesius  and  Greg- 
ory Pauli  were  the  first  to  openly  preach  Antitrinitarian 
doctrine.    After  their  separation  from  the  orthodox,  the 
Polish  Unitarians  developed  divergent  views  as  to  the  na- 
ture of  Christ,  as  to  the  lawfulness  of  paying  divine  wor- 
ship to  Him,  as  to  the  subjects  of  baptism  (infanta  or 
adultsi,  and  as  to  the  relation  of  Christians  to  the  state. 
On  the  first  point  some  were  Arians  and  others  Humanita- 
rians, while  those  who  claimed  divine  worship  for  Christ  were 
called  Adorant**  and  those  of  the  opposite  view  tionadoranta. 
An  epoch  in  the  history  of  the  party  was  made  by  the  arri- 
val of  Faosto  Soxzini  at  Cracow  in  1570  (see  SoctNrs).  He  I 
succeeded  in  converting  the  great  majority  of  the  churches  ' 
to  his  views  and  in  silencing  the  dissentients.    Henceforth  I 
the  Polish  Unitarians  adopted  the  Socinian  practice  of  pay-  I 
ing  worship  to  Christ,  the  Socinian  view  of  the  necessity 
of  baptism  and  of  the  Christiana  duty  towards  the  state. 
They  rapidly  became  a  numerous  and  powerful  body  in  I 
Poland,  distinguished  by  the  rank  of  their  adherents,  the 
ability  and  learning  of  their  scholars,  the  excellence  of  : 
their  schools,  and  the  superiority  and  wide  circulation  of  J 
their  theological  literature,    Raoow,  thu  theological  centre 
of  the  Socinians,  with  its  school  and  printing  presses,  ob- 
tained a  world-wide  fame.     It  was  there  that  the  Racovian  \ 
Catechism  was  published  ( 1605  in  the  Polish  language,  1608  ' 
in  German,  and  1609  in  Latin).    But  before  the  death  of 
FaustoSozzini  (1604)  the  situation  of  the  Unitarians  became  : 
more  difficult,  and  in  1611  the  Jesuits  obtained  their  first 
open  triumph  over  them.    In  the  rapid  course  of  the  Cath- 
olic reaction,  which  was  not  resisted  by  the  orthodox  Prot- 
ectants as  loug  as  the  Socinian  heretics  only  suffered,  the 
church  and  school  at  Lublin,  the  most  important  place  next 
toHacow,  were  first  put  down  (1627),  and  Racow,  with  its 
church,  school,  and  printing-press  suffered  the  same  fate  in 
1KB.   The  final  blow  to  tho  whole  body  followed  in  1658, 
when  all  adherents  of  "the  Arian  and  Anabaptist  sect" 
wens  commanded  to  quit  the  kiugdotu  within  two  years. 
A  few  renounced  their  faith,  but  the  large  majority  fled 
into  Transylvania,  Prussia,  Silesia,  Holland,  and  England. 

7><m*yfoanui  (1568-1887).— Next  to  Poland  Transylvania 
was  the  most  important  seat  of  Unitarianism.  It  was  there 
the  name  was  first  used  by  the  sect  as  its  own  designation, 
and  it  is  there  only  that  the  sect  has  had  a  continuous  ex- 
istence down  to  our  own  time.  It  is  generally  considered 
that  the  Italian  refugee  Biandrata  was  the  founder  of 
Transylvanian  Unitarianism,  but  the  present  representa- 
tives of  the  body  claim  for  it  a  nobler  and  domestic' origin. 
Biandrata  attended  John  Sigismund  as  a  physician  in  1563, 
and  under  bis  influence  Unitarianism  made  rapid  progress.  I 
In  1368  its  professors,  favored  by  the  king  and  many  mag- 
nates, after  separating  from  the  orthodox  church,  consti- 
tuted themselves  a  distinct  body  under  the  distinguished 
man  Francis  David,  who  is  now  regarded  as  the  apostle  of 
true  Transylvanian  Unitarianism.  Their  principal  centre 
was  Klausenburg  (Kolozsvar),  where  they  had  a  large 
church,  a  college,  and  a  printing-press.  But  the  same  con- 
flict between  a  more  radical  and  a  more  conservative  ten- 
dency which  appeared  amongst  the  Unitarians  of  Poland 
rrcatly  disturbed  the  churches  of  Transylvania,  particu- 
larly with  regard  to  the  worship  of  CI  irist.  On  the  side  of 
the  Adorantej  was  Biandrata,  and  on  that  of  the  Xonad&r- 
aate*  David.  The  party  of  David  succumbed  to  force  and  I 
'mud,  and  he  himself  died  in  prison  a  martyr  to  his  con-  j 
yictions.  Gradually  the  Socinian  view  prevailed,  though 
in  1618  an  old  order  to  worship  Christ  required  reinforce- 
ment In  the  latter  half  of  the  18th  century  the  more  . 
toxical  view  of  David  entirely  disappeared.  Under  the  | 
Austrian  dynasty  the  Unitarians  were  often  exposed  to 
great  trials,  until  Joseph  II.  secured  to  them  their  rights  I 


and  privileges.  An  official  confession  of  faith  of  the  year 
17b7  remains,  with  some  modifications,  essentially  Socinian. 
But  of  late  years  the  Transylvanian  Unitarians  have  been 
in  close  relation  with  their  co-religionists  in  England  and 
America,  some  of  the  ministers  having  been  educated  at 
Manchester  New  College,  and  in  consequence  their  theology 
is  becoming  essentially  modern.  The  number  of  members 
was  32,000  in  1789,  in  1847  40,000,  distributed  in  104 
parishes  with  120  pastors.  Their  present  number  is  63,5.'J9 
in  106  parishes.  Their  chief  centres  are  Kolozsvar,  Thord a, 
and  Kereaztur,  where  they  have  excellent  schools. 

England  (1773-1887).— For  two  and  a  half  centuries  pre- 
vious to  the  rise  of  organized  Unitarianism  in  England, 
opinions  commouly  called  by  this  name  found  numerous 
individual  advocates  and  some  martyrs.  John  Bidle  ( 1615- 
62)  published  catechisms  of  Unitarian  doctrine,  i 


Socinian  works,  and  publicly  discussed  and  preached  an 
English  form  of  Socinianism.  But  the  severity  of  the  law 
against  Antitrinitarians.  coupled  with  the  gradual  growth 
~  tablifched 


of  free  opinion  in  the  Established  Church  and  i 
Presbyterian  congregations,  made  the  formation  of  i 
Unitarian  churches  impossible,  and,  as  waa  felt,  le 
sary  for  another  hundred  years.  The  adoption  of  a  com- 
pletely Humanitarian  view  of  Christ's  person  by  a  few  soli- 
tary individuals  (Lardner  1730,  Priestley  1767,  Lindscy 
1773),  assisted  by  the  awakened  earnestness  of  the  time,  led 
to  their  formation.  Lindsey  resigned  a  valuable  living  in 
Yorkshire,  and  gathered  the  first  professedly  Unitarian 
church  in  Loudon.  Ot  hei  clergymen  followed  h  is  example, 
and  amongst  tho  Presbyterians  several  ministers,  like  Joseph 
Priestley,  exchanged  their  Arian  for  Humanitarian  views. 
This  process  went  on  with  deep  permanent  effects  in  some 
of  the  Dissenting  academics.  In  the  year  1791  was  formed 
the  Unitarian  Book  Society  for  the  distribution  of  litera- 
ture, and  several  provincial  associations  originated  about 
the  same  time.  In  1806  the  Unitarian  Fund  Society  was 
established,  with  the  object  of  promoting  Unitarian  Chris- 
tianity by  direct  mission  work.  In  1818  arose  another  so- 
ciety for  protecting  the  civil  rights  of  Unitarians.  These 
various  societies  were  consolidated  in  1825  under  the  name 
of  the  British  and  Foreign  Unitarian  Association,  which 
has  now  its  headquarters  in  the  building  formerly  used  as 
Lindsey't  chapel  and  residence  in  Essex  Street,  London. 
Early  iu  this  century  nearly  the  whole  of  the  old  Presby- 
terian congregations,  which,  unlike  those  of  the  Baptists 
and  Independents,  had  undogmatic  trust-deeds,  passed 
through  the  stages  of  Arminianism  and  various  forms  of 
Arianism  into  Socinianism  in  its  peculiar  English  and 
mainly  Priestleian  form.  The  penal  laws  against  Anti- 
trinitarianism,  which  had  long  been  obsolete,  were  repealed 
in  1813,  and  in  1844  the  right  of  Unitarians  to  the  chapels 
which  they  held  in  succession  from  their  Presbyterian 
forefathers  was  legally  secured  to  them  by  the  Dissenters' 
Chapels  Act  without  altering  their  undogmatic  trust-deeds. 
Though  these  congregations,  popularly  known  as  Unitarian, 
on  principle  declined  to  restrict  the  progress  of  thought  by 
imposing  on  either  their  ministers  or  members  any  dog- 
matic statements  of  belief,  the  generality  of  them  adopted 
with  some  modifications  the  theological  system  of  Priestley, 
which  was  a  combination  of  Locke's  philosophy  with  the 
crudest  rationalistic  supernaturalism.  With  the  rise  of  a 
more  spiritual  philosophy  in  Germany,  which  bore  fruit  in 
England  and  America  before  the  close  of  the  second  decade 
of  the  century,  the  theology  of  English  Unitarianism  un- 
derwent a  radical  change,  very  much  in  the  first  instance 
under  the  influence  of  Dr.  Channing's  writings.  Without 
at  all  sacrificing  its  critical  aud  rational  bent,  a  deeper  emo- 
tional and  spiritual  element  was  introduced  into  it,  wbich 
gradually,  at  the  cost  of  some  years  of  internal  conflict, 
dispossessed  the  purely  external  and  supernatural istic  So- 
cinian and  Priestleian  legacy.  English  Unitarian  theology 
was  thereby  brought  into  close  sympathy  with  modern 
scientific  theology  in  Germany  and  elsewhere.  This  great 
and  saving  transformation  was  mainly  due  directly  to  James 
Martineau,  J.  J.  Tayler,  and  J.  H.  Thom,  aided  by  the 
writings  of  Channing  and  then  of  Theodore  Parker.  One 
consequence  of  the  greater  substantial  agreement  of  the 
present  theology  of  the  larger  number  of  the  Unitarian 
churches  with  the  scientific  theology  of  the  century  is  that 
not  a  few  representatives  of  these  churches  disclaim  the 
nam»>  Unitarian  as  one  tending  to  perpetuate  divisions 
which  have  really  no  right  to  continued  existence.  The 
main  reason  for  continued  separation  from  tire  larger  lltx-rul 
churches,  whether  Established  or  Dissenting,  earnestly 
urged  by  many  Unitarians  of  this  class,  is  the  use  in  those 
churches  of  theological  formnlaric*  which  modern  theology 
regards  as  of  historic  interest  only.  The  number  of  con- 
gregations in  England  and  Wales  generally  described  as 
Unitarian  is  about  300,  nearly  half  of  which  date  from  be- 
tween 1662  and  1750,  and  nearly  all  of  which  have  undog- 
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mmtir  trn»!  Their  constitution  is  purely  congrega- 

tional. For  tin-  education  of  their  miniature  they  have 
Manchester  New  College,  London  (Htrictly  undenomina- 
tional), the  Unitarian  Motue  Missionary  Board,  Manchester, 
and  Carmarthen  College,  supported  and  managed  by  the 
Presbyterian  Board  in  London,  but  practically  Independent 
and  Unitarian.  The  organs  of  the  body  are  The  Inquirer, 
The  Lift,  The  Unitarian  Herald  i  week  lies),  and  The 

Christian  Reformer  i  monthly  I.  In  Scotland  there  ar<!  7 
Unitarian  congregations  and  '2  Uni  veraalist,  the  latter  being, 
aa  in  America,  Unitarian  in  doctrine.  In  Ireland  the 
nuinlnr  is  about  40,  being  nearly  all  Presbyterian  in  con- 
•titntion.  They  are  much  stronger  in  the  north  than  in 
the  south  of  Ireland.  In  the  north  Antitrinitarian  views 
began  to  spread  about  1750;  but  the  first  congregation  at 
Dublin  traces  it*  Unitarianism  hack  to  Thomas  Emlyn, 
who  was  imprisoned  for  his  Arian  opinions  in  1702  at  the 
ntion  of  orthodox  Dissenters. 

Bote  (1*15-1(07).— In  the  United  State*  Unita- 
i  had  no  organized  existence  previous  to  1815,  and  as 
fai  England  at  the  present  time  the  name  has  always  covered 
great  differences  of  opinion  within  a  common  outline  of 
belief  or  common  drift  of  religious  thought.  Historical 
American  Uuitariauism  represents  "  the  liberal  wing  of  the 
Congregational  body."  Of  the  existing  370  churches  120 
•t  more  were  originally  the  parish  churches  founde<l  by  the 
Puritan  Congregationalists,  which,  like  the  Presbyterian 
congregations  in  England,  passed  gradually  from  Calvinism 
through  Armiuiauimii  to  Unitarianism,  of  which  Harvard 
College  became  the  spiritual  centre.  In  1812  there  was  but 
one  church  in  America  professedly  Unitarian  (that  of 
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UNITAS  FRATRUM.  See  Moravian Brethren 
UNITED  BRETHREN  IN  CHRIST,'  a  body  „f 
PfOtegUuil  Christiana  in  the  United  States  of  America, 
which  in  1886  included  4332  organized  churches  (407$ 
in  1877),  185,103  members  (143.881  in  1877),  1378 
itinerant  ministers,  8y0  local  preachers,  3169  Sunday 
schools,  with  28.547  teachers  and  179.729  scholars. 
The  total  value  of  church  property  held  bv  the  denitui- 
nation  was  $3,345,064  ;  the  Him  raised  for  salaries, 
church  building  expenses,  colleges,  missions,  and  the 
like  made  a  total  of  $842,700.    The  organization  of 


King's  Chapel.  Boston),  though  the  ministers  of  Boston  the  church  is  Episcopal  (six  bishops,  two  of  them  tnis- 
generally  held  Unitarian  views.  Iu  1815  Belsham's  account 1  sionary),  but  its  polity  combines  features  of  the  Meth- 
•f  the  "State  of  the  Unitarian  Churches  in  America"  On  |  odist.  Congregational,  and  Presbyterian  systems.  The 

creed  may  be  described  as  Armtnian.    The  members 


are  prohibited  from  joining  secret  societies,  and  fnm 
using  alcohol  or  engaging  in  its  manufacture  or  sale. 
In  connection  with  the  denomination  are  a  theological 
mphatically  he  repudiated  sectarianism  in  every  institution  (39  students),  ten  colleges,  and  nine  aeade- 
rhe  Congregational  body  was  thereby  split  into  two  niies  or  seminaries  of  a  higher  prade,  with  62  profes- 

"  titarian  Cnngrc-  M)rSi  64  other  teachers,  and  2486  student*.  There  are 
49  annual  conferences.  46  of  them  in  the  United  States. 
Two  missions  in  the  Sherbro  country  in  West  Africa 
have  6  American  missionaries,  9  churches,  and  2631 
members;  in  Germany  there  are  10  German  mission- 
aries, with  20  churches  and  615  members. 

The  denomination  originated  in  the  labors  of  P.  W.  Otter- 
bein  (1720-1813),  a  native  of  Germany,  who  came  as  a  mis- 
sionary to  Lancaster,  Pa.,  in  1752,  and  settled  at  Baltimore 
in  1774.  He  became  associated  with  Martin  Boehni.  a 
Mennonite  preacher,  and  also  co-operated  with  the  Method- 
ist preachers  when  they  came  to  Pennsylvania.  The  first 
annual  conference  was  held  in  1800. 


his  Life  of  Lindsey,  Ixmdon,  1812)  led  to  a  controversy,  the 
issue  of  which  was  the  distinct  avowal  of  Unitarian  prin- 
ciples on  the  part  of  the  liberal  clergy  of  New  England. 
Dr.  W.  E.  Channing  came  forward  as  the  prophet  and  cham- 
pion of  American  Unitarianism,  though  the  older  he  grew 
the  more  emphatically  he  repudiated  sectarianism  in  eve 
form 

sections,  one  of  which  styled  themselves  I 
gationalists.  In  1825  the  American  Unitarian  Association 
was  formed,  mainly  for  the  diffusion  of  Unitarian  litera- 
ture and  the  support  of  poor  congregations.  At  that  time 
the  Unitarian  churches  numbered  aliotit  122.  Twenty 
years  later  they  were  some  280,  while  now  thev  are  about 
383.  The  theological  colleges  of  the  body  are  the  Divinity 
School  of  Harvard  University,  which  is,  like  Manchester 
New  College,  undenominational,  and  the  Theological  School 
of  Mead  vi  lie.  As  in  England  so  in  America  the  theology 
•f  Unitarians  has  passed  through  marked  changes,  which 
i  attended  by  conflicts  more  or  less  acute.  From 
1836  a  Biblical,  semi-rationalistic  semi-super- 
theology  prevailed,  in  the  heartof  which  Chan- 
»ted  ethical  ideas  were  fermenting  and  slowlv 
preparing  a  new  birth.  From  1K.J0  forces  such  as  Biblical 
criticism,  Carlyle  and  Emerson's  "  transcendentalism,"  and 
Theodore  Parker's  "  absolute  religion  "  openod  the  era  of 
modern  theology,  bringing  American  Unitarianism  into  liv- 
ing touch  with  the  philosophy  and  theology  of  Germany. 
An  effort  in  1865  to  bring  the'  right  and  left  wings  of  the 
body  into  a  closer  confederation  with  n  more  pronounced 
profession  of  Christianity  led  to  tho  formation  of  a  Free 
Religions  Association  on  the  hroad  basis  of  the  love  of  truth 
and  goodness.  In  tho  Western  States  the  same  controversy 
•f  fellowship  has  been  raRing  for  more  than  ten  years.  In 
May,  lRfill,  a  resolution  was  passed  by  the  Western  Uni- 
tarian Conference  by  a  majority  of  more  than  three-fourths 
adopting  a  pnrely  ethical  ai  d  non-theological  basis  of  fel- 
lowship. This  led  to  a  split  in  the  body,  and  the  formation 
of  a  new  Western  Association  on  a  distinctly  Christian  plat- 
form. The  left  wing  of  American  Unitarians  show  greater 
sympathy  with  receut  scientific  speculation  and  less  fear 
©f  pantheistic  theories  than  is  the  case  with  English  Uni- 
tarians. Tho  organs  of  the  body  are  The  Unitarian  Reriev 
(Boston),  The  Christian  Reginler  i  Boitonl,  and  The  Unitarian 
(Chicago)." 

•  fEarly  In  the  l*th  century  Unitarian  tendencies  appeared  in 
souiu  of  the  churches  established  by  the  Puritans  in  New  Eng- 
land, and  the  elder  president  Adams,  himself  a  Unitarian, 
affirmed  thnt  his  views  were  shared  by  manv  of  the  clergy  and 
intelligent  laity.  In  17S3,  under  the  lend  of  Rev.  Jamex  Freeman,* 
the  Episcopal  Church  of  King's  Chapel,  Boston,  expurged  from 
the  B««>k  of  Common  Prayer  all  allusions  to  the  Trinity  or  to  the 
worship  of  any  being  save  the  FBther.  and  thus  became  the  first 
distinctively  I  nltarian  Church  In  America,  though  many  of  the 
OongrcgHtinnal  Churches  were  silently  dropping  the  Trinitarian 
In  17V6  a  Unitarian  society  was  organized  in  Philadel- 


ft* 


where  the  famous  Dr.  Priestley  had  given  a  course  of  lec- 
on  "  The  Corruptions  of  Christianity."   In  1K01  the  church 


UNITED  KINGDOM,  The,  of  Great  Britain 
AND  Ireland  is  the  official  title,  adopted  in  1801.  now 
applied  to  England,  Scotland,  and  Ireland  (see  Great 
BRITAIN).  The  total  area  is  returned  as  77.657.0»o 
acres,  or  121,339  square  miles.— England  and  Wales 
embracing 37,370,041  acres  (whereof  Wales  4,721,6331, 
Scotland  19,467,077,  and  Ireland  20,819,947.  The 
accompanying  table  gives  the  population  of  the  coun- 
ties according  to  the  census  of  1881,  and  their  parlia- 
mentary representation  as  determined  by  the  Redis- 
tribution Act  of  1885.  In  the  enumeration  of  the 
Scottish  members  of  parliament,  groups  of  burghs  are 
included  in  the  counties  containing  the  burghs  whence 

at  Plymouth,  Mass..— the  oldest  religious  society  In  New  Eric- 
land,  organized  by  the  Pilgrims  of  the  Mayflower,  in  16*.— <k- 
clnred  itself  Unitarian  by  a  large  majority,  finding  no  need  >>f 
any  elm  nee  In  the  terms  of  its  original  covenant.  Dnrinc  the 
two  decades  following,  the  liberal  tendencies  within  the  corner*- 
gatioual  churches  rapidly  ripened.  The  American  Unitarian  As- 
sociation has  its  headquarters  in  Boston,  where  it  has  erected  a 
handsome  building  for  its  own  uses  and  those  of  the  denomina- 
tion. The  Association  is  the  adopted  instrument  of  the  "National 
Conference  of  Unitarian  and  Other  Christian  Churches."'  a  bien- 
nial organization  with  advisory  function*,  composed  of  delegates 
from  the  churches,  organized  in  April,  lsiii,  ehiefly  under  the 
lead  of  Rev.  Dr.  Bellows,  whose  successful  presidency  of  the  U  S. 
Sanitary  Commission  bad  brought  him  to  great  prominence  and 
Influence.  All  the  Unitarian  congregations  are  held  together  by 
the  religious  spirit  rather  than  by  any  verbid  formula  or  eccle- 
siastical prescription.  Like  their  individual  members,  each  is 
strictly  independent,  and  the  denomination  maintains  periodi- 
cals. aj<  mentioned  in  the  text,  but  has  no  "  organs, "— c,  o.  a.] 

'[Further  Information  concerning  this  society  is  given  la 
vol.  xxlx. —  Am.  Ed.) 


•  [Of  Boston  (IT.MM8a.Vi,  a  Harvard  graduate,  lay-reader,  ordained  by  his  vestry,  first  American  clergvman  to  call  himself  Uni- 
n.  had  a  controversy  with  Dr.  Southcy,  founded  Massachusetts  Historical  Society  .-Am.  Ed  I 
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they  arc  respectively  named,  whilo  it  is  to  be  observed 
that  Kinross  county  is  united  with  Clackmannan, 
Nairn  with  Elgin,  and  Selkirk  with  Peebles.  The 
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Bedford  

Berk*  

Buckingham  .. 

Cambridge  

Cherter  - .. 

Cornwall  

Cumberland ... 

Derby  _  

DeTon  „ 

jDorwt  

(Durham  

■Essex  

Gloucester  

Hanu  

Hereford  

Hertford  

HantinKdnn  ... 

Kent  

Ui)<H<:-  r  

Leicester  

Lincoln  

Middlesex   

Monmouth  .... 

Norfolk   

Northampton . 
Northumberland 

Nottingham  

Oxford  

Rutland   

(Shropshire  

Somerset  

Stafford   

Suffolk  

[Surrey  

Su*tex  

I  Warwick  

Westmoreland 

WUu   

Worcester  

^  *>rk  

Walks. 


Population 

in  188L 


Anglesey  

Brecon  

Cardigan   

Carmarthen 
Carnarvon .... 

DenMgh  

Flint  

(ilamorgun. ... 

Merioneth  

Montgomery 
Pembroke  .... 
Radnor  


him:* 

218.303 
176.323 

mt,<«7 

2U.647 
461,914 
rti.i,.V.»% 
191,028 

8t>7.-r»» 

.\7<!,i:si 
672,433 
.v.i;  ITU 

Ul.OrVJ 
JlKJ.ofi'j 
59.491 
'•77.706 
HI 

2">s 

iV.rjlt.js. 

2II.3S7 
•m,7t'j 

272*55 
*tl.  on; 

mjm 

i79A'ia 
21.434 
24S,o]  i 

Ih'i  I'M 
981,013 
3o6,8'.« 

1,  t:w,vr.i 
j'.»Vi""» 
737.389 

61,191 
258,965 
IWtl.Jje) 

2.  v*;,.V>J 


Counties. 


17 

! 

10 


Berwick   

! 1  Bute  

3  Caithness  

5  Clackmannan 
3  Dumliarton... 

Dumfries  

Edinburgh... 

Elgin  
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Haddington  . 
Inverness... . 
Kincardine... 

Kinross  

.  Kirkcudbright 

12  Ijinark  
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Stirling  

Sutherland. 
Wigtown  ..  .. 
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8 
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I 

1 

5 
10 
17 

h  Antrim  

22  Armagh  

9  Carlo w  

Cavan   

Clare  

Cork  

Donegal 
Down 


61.749  1 

13.822  1| 

1-.-J.U07  3, 

263,374  4 
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.^!.412 
2  *VI 
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24,613,926    160  Fennunagh. 


Englan.i 
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land  and 
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Aberdeen  

Argyll  

Ayr.... .        , . . 


■  —  Mt.1! 


,l  llfi 

.,;  ;ih 

70.270 
I2I.N-.I 

1 19,349 
111.740 

80,587 
511,433 
53,036 
65,718 
91.821 
23,528 


1.360,513 


25,974,439 


267.090 
76.4fiM 

217.519 
62,736 
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Kerry  

1  Kildare  

1  Kilkenny  

1  Kings   

3  Leilrim  

3  Limerick  

:s  Londonderry... 

2  Longford  

10  Louth  

1  Mayo  

2  Meath  ..... 

2  Monaghun  

1  Queen  8  

—  Koscouliuotl. 
30  Sligo  

—  Tipiicmry  

II*  Tyrone  

waterford  

Wetttmeath  

Wexford  

Wieklow  
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164,991 
61,009 
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87.  M0 
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i:<:,:  i si 
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view  of  the  Declaratory  Act  of  1879,  according  to 
which  signatories  "  are  not  required  to  approve  of  any- 
thing in  the  standards  of  the  church,  which  teaches  or 
is  supposed  to  teach  compulsory  or  persecuting  and 
intolerant  principles  in  religion,"  and  are  allowed  free- 
dom of  opinion  on  all  points  which,  in  the  judgment 
of  the  church,  do  nut  enter  into  the  substance  of  the 
faith.  The  denomination  in  1887  consisted  of  32  pres- 
byteries and  564  congregations  (518  in  1847),  with  a 
total  membership  of  182,063  (175,066  in  1878 ;  178,195 
in  1883),  thus  representing  about  14  per  cent,  of  the 
population  of  Scotland.  The  number  of  baptisms  in 
1886  was  9894  ;  there  were  887  Sunday  schools,  with 
11,994  teachers  and  97.535  scholars,  besides  788  ad- 
vanced Bible  classes,  with  30,535  scholars.  Hie  total 
income  of  the  church  in  1886  was  £373,545  [$1,815,- 
428.70]  (average  for  ten  years  from  1877  to  1886, 
£375,660  ($1,825,707,601);  of  this  total  £237,300 
|  $1,1 53, 278]  was  ordinary  congregational  income,  and 
£136,245  ($662,150.70]  missionary  and  benevolent  in- 
come. The  average  stipend  paid  to  each  minister  was 
£259,  16s.  10d.  [$1262.83].  There  is  a  divinity  hall  in 
Edinburgh  with  4  professors  and  (session  1887-88)  1 14 
students.  The  term  of  study  is  three  years.  The 
United  Presbyterian  Church  has  missions  in  Jamaica 
a  synod  with  four  presbyteries),  Trinidad,  Kaffraria, 


addition  of  the  nine  university  representatives  (Eng> 
land,  5;  Scotland,  2;  Ireland.  2)  brings  the  total 
membership  of  the  House  of  Commons  to  670. 

For  the  Islands  in  the  British  Seas  the  figures  are 
as  follows:  Isle  of  Man — 141.263  acres,  population 
53,558  ;  Channel  Islands— IS. 322  acres,  population 
87.702. 

UNITED  PRESBYTERIAN  CHURCH,  The,  in 
point  of  numbers  the  third  of  the  Presbyterian 
organizations  of  Scotland,  was  formed  in  1847  by  the 
union  of  the  United  Secession  and  Relief  Churches 
(see  below).  The  doctrinal  standards  are  those  of  the 
other  Presbyterian  churches  of  Scotland,  and  the 
formula  employed  at  the  ordination  of  ministers  is 
similar  to  that  of  the  Established  and  Free  Churches ; 
but  adherence  to  the  doctrinal  standards  is  professed  in  | 


Id  Calabar,  India,  China,  Japan,  and  Spain.  The 
mission  staff  consists  of  60  ordained  Europeans,  22 
ordained  natives,  8  medical  missionaries,  3  European 
evangelists,  and  19  female  missionaries.  Under  these 
are  502  native  evangelists,  teachers,  and  other  helpers. 
In  1886  the  membership  of  the  native  congregations 
was  13,214  (10,215  in  1881).  In  Jamaica  there  is  a 
theological  institution.  At  the  end  of  1875  the  denom- 
ination had  620  congregations,  with  190.242  mem- 
bers, but  iu  June,  1876,  98  of  its  congregations  in 
England,  with  20,207  members,  were  incorporated 
with  the  English  Presbyterian  Church. 

History. — (1)  United  Srcem'on  Church. — The  gen- 
eral causes  which  led  to  the  first  great  secession  from 
the  Church  of  Scotland  as  by  law  established  in  1683 
have  already  been  briefly  indicated  under  Presby- 
TERIAM8M  (see  vol.  xix.  p.  705  ;  compare  also  Scot- 
land, Church  op,  vol.  xxi.  p.  564  sq. ).  Its  imme- 
diate occasion  rose  out  of  an  Act  of  Assembly  of  1732 
which  abolished  the  last  remnant  of  popular  election 
by  enacting  that,  in  cases  where  patrons  might 
neglect  or  decline  to  exercise  their  right  of  presen- 
tation, the  minister  was  to  be  chosen,  not  by  the 
congregation,  but  only  bv  the  ciders  and  Protestant 
heritors.  The  Act  itself  had  been  passed  by  the 
Assembly,  although  the  presbyteries  to  which  it  had 
been  previously  submitted  as  an  overture  had  disap- 
proved of  it  by  a  large  majority ;  and  in  accordance 
with  a  previous  Act  (1730),  which  had  taken  away 
even  the  right  of  complaint,  the  protests  of  the 
dissentient  majority  were  refused.  In  the  following 
October  Ebenezer  Erskine  (o.r.),  minister  of  Stir- 
ling, who  happened  to  be  moderator  of  the  synod  of 
Perth  and  Stirling,  preached  a  synod  sermon,  in  the 
course  of  which  he  took  occasion  to  refer  to  the 
Act  in  question  as  in  his  opiuion  unscriptural  and  un- 
constitutional.1 Koine  of  his  expressions  were  objected 
to  by  members  of  synod  because  "  tending  to  disquiet 
the  peace  of  the  church  and  impugning  several  Acts 
of  Assembly  and  proceedings  of  church  judicatories  " 
and  after  long  and  keen  debate  it  was  resolved  that  he 
should  be  censured  for  them.  This  judgment,  on 
appeal,  was  affirmed  by  the  Assembly  in  May,  1733. 
whereupon  Erskine  protested  to  the  effect  that  he  held 
himself  still  at  liberty  to  teach  the  same  truths  and  to 
testify  against  the  same  or  similar  evils  on  every  proper 
occasion.  This  protest,  in  which  he  was  joined  by 
William  Wilson,  Alexander  Moncrieff,  and  James 
Fisher,  ministers  at  Perth,  Abernethy,  and  Kinclaven 
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of  the  Act  waa  certainly  _ 
1734,  "  because  not  made  according 
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respectively,  was  regarded  by  the  Assembly  as  contu- 
macious, and  the  commission  of  Assembly  was  ordered 
to  procure  its  retractation  or  to  proceed  to  higher  cen- 
sures. In  November  accordingly  the  protesting  min- 
isters were  severed  from  their  charges,  their  churches 
declared  vacant,  and  all  ministers  of  the  church  pro- 
hibited from  employing  them  in  any  ministerial 
function.  They  replied  by  protesting  that  they  still 
adhered  to  the  principles  of  the  church,  though  now 
obliged  to  "  make  a  secession  from  the  prevailing 
party  in  ecclesiastical  courts,"  maintaining  their  con- 
tinued right  to  discharge  all  the  duties  of  the  minis- 
terial and  pastoral  office  "according  to  the  word  of  God, 
the  Confession  of  Faith,  and  the  constitution  of  the 
church,"  and  appealing  to  the  "  first  free,  faithful,  and 
reforming  General  Assembly  of  the  Church  of  Soot- 
land."  In  December,  1733,  they  formally  constituted 
themselves  into  a  presbytery,  but  for  some  lime  their 
meetings  were  devoted  almost  entirely  to  prayer  and 
religious  conference.  In  1734  they  published  their  first 
"testimony,"  with  a  statement  of  the  grounds  of 
their  secession,  which  made  prominent  reference  to  the 
doctrinal  laxity  of  previous  General  Assemblies.  In 
1736  they  proceeded  to  exercise  "judicial  powers"  as 
a  church  court,  published  a  "judicial  testimony,"  and 
began  to  organize  churches  in  various  parts  of  the 
country.  Having  been  joined  by  four  other  ministers, 
including  the  well-known  Ralph  Krskine,  they  ap- 
pointed Mr.  Wilson  professor  of  divinity.  For  these 
sets  proceedings  were  again  instituted  against  them  in 
the  Assembly,  with  the  result  that,  having  disowned 
the  authority  of  that  body  in  an  "  act  of  declinature," 
they  were  in  1740  all  deposed  and  ordered  to  be  ejected 
from  their  churches.  Meanwhile  the  members  of  the 
"  Associate  Presbytery  "  and  its  adherents  steadily  in- 
creased, until  in  1745  there  were  forty-five  congrega- 
tions under  its  jurisdiction,  and  it  was  reconstituted 
into  an  "Associate  Synod."  A  violent  controversy 
arose  the  same  year  respecting  the  religious  clause  of 
the  oath  taken  by  burgesses  in  Edinburgh,  Glasgow, 
and  Perth  ("I  profess  and  allow  with  my  heart  the 
true  religion  presently  professed  within  this  realm  and 
authorized  by  the  laws  thereof"),  and  resulted  in 
April,  1747,  in  a  "breach,"  when  two  bodies  were 
formed,  each  claiming  to  be  the  "  Associate  Synod  ;  " 
those  who  condemned  the  swearing  of  the  burgess 
oath  as  sinful  came  to  be  popularly  known  as  "  Anti- 
burghers,"  while  the  other  party,  who  contended  that 
abstinence  from  it  Bhould  not  be  made  a  term  of  com- 
munion, were  designated  "Burghers."  The  Atiti- 
burghers  not  only  refused  to  hold  further  friendly  con- 
ference with  the  others,  but  ultimately  went  so  far  as 
to  pass  sentences  of  deposition  and  the  greater  excom- 
munication on  the  Erskines  and  other  ministers  who 
held  the  opposing  view. 

The  Associate  (Antiburgher)  Synod  held  its  first 
meeting  in  Edinburgh  in  the  house  of  Adam  Gib  [o.v.) 
on  April  10,  1747.  It  grew  with  considerable  rapidity, 
and  in  1788  had  ninety-four  settled  charges  in  Great 
Britain  and  nineteen  in  Ireland,  besides  a  presbytery 
in  America.    For  purposes  of  organization  it  - 


formed  in  that  year  into  four  provincial  synods,  and 
took  the  name  of  "  The  General  Associate  Synod. " 
The  "  new  light  "  controversies  as  to  the  province  of 
the  civil  magistrate  in  matters  of  religion  led  to  the 
publication  of  a  revised  testimony  in  the  "  voluntary1' 
sense  in  1804,  and  inconsequence  M'Crie.  the  historian 
of  Knox,  with  three  other  brethren,  withdrew  to  form 
the  Constitutional  Associate  Presbytery. 

The  Associate  {Burgher)  Synod  held  its  first  meeting 
at  Sterling  on  June  16,  1747.  The  number  of  oongre- 
gations  under  its  charge  rapidly  increased,  and  within 
thirty  years  there  were  presbyteries  in  connection  with 
it  in  Ireland  and  North  America,  as  well  as  throughout 
Scotland.  In  1782  the  American  presbyteries  took  the 
designation  of  the  Associate  Reformed  Church  in 
America.  About  the  year  1795  the  "  voluntary" 
controversy  respecting  the  power  of  thecivil  magistrate 
in  matters  of  religion  arose  within  this  synod  also,  and 
a  large  majoritv  was  found  to  have  adopted  "  new 
light*  views.  This  led  in  1799  to  the  secession  of  the 
"  Associate  Presbytery,"  which  in  1805  took  the  des- 
ignation of  the  Associate  Synod  or  Original  Burgher 
Synod.1 

I  n  1820  the  General  Associate  or  Antiburgher  Synod 
(to  the  number  of  129  congregations')  united  with  the 
154  congregations  of  the  Associate  or  Burgher  Synod. 
The  bodv  thus  constituted,  "The  United  Secession 
Church/'  had  increased  by  1847  to  400  congregations, 

j  the  whole  of  which  united  in  that  year  with  the  Relief 
Synod  to  form  the  United  Presbyterian  Church. 
(2)  Relief  CliurcJi.— The  Presbytery  of  Relief  was 

|  constituted  in  1761  by  three  ministers  of  the  Church 
of  Scotland,  one  of  whom  was  Thomas  Gillespie 
(q.v.),  who  had  been  deposed  by  the  Aa^mbly  in  1752 
for  refusing  to  take  part  in  the  intrusion  of  unaccept- 
able ministers.  The  number  of  congregations  under 
its  charge  increased  with  considerable  rapidity,  and  a 
Relief  Synod  was  formed  in  1773,  which  in  1847  h«d 
under  its  jurisdiction  136  congregations;  of  these  118 
united  with  the  United  Secession  Church  in  that  year. 
The  Relief  Church  issued  no  distinctive  "  testimonies," 
and  a  certain  breadth  of  view  was  shown  in  the  forma) 
declaration  of  their  terms  of  communion,  first  made  in 
1773,  which  allowed  occasional  communion  with  those 
of  the  Episcopal  and  Independent  persuasion  who  are 
"  visible  saints."  A  Relief  theological  hall  was  in- 
stituted in  1824. 

See  M'Kerrow,  Hilton)  of  the  Untied  Secenion  Church,  1841 ; 
Struthers,  History  of  the  Relief  Church,  1843;  Mackelvie, 
AnnaU  and  Statuiiciof  the  United  fretbyteriem  Church,  1873. 


UNITED  PROVINCES.   See  Holland. 

'  The  majority  of  this  synod  joined  the  Church  of  Scotland  to 
1R39.  The  small  minority  which  Mill  retained  the  name  joined 
the  Original  Secedera  (see  next  note)  in  1S42.  the  resultant  body 
assuming  the  designation  of  United  Original  Secedera.  A  »maO 
majoritv  (twenty-eeven  minister*  in  all)  of  the  Synod  of  fniud 
Original  Secedera  Joined  the  Free  Church  In  1852.  A  synod  of  this 
name  still  exists,  having  under  Its  Jurisdiction  four  presbyteries, 
with  twenty-nine  charge*  (of  which  two  arc  in  Ireland). 

•  A  dinscntlent  remnant  (eight  congregations)  of  the  General 
Associate  Synod  united  with  the  Constitutional  Associate  IT**- 

To^  U  ' l'seccd  .l^ulUnt  budy  U'lng C*Ued  the  A***1"1* BFM* 
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I.   Discovery  and  Colonization. 

THE  latest  Investigations  make  it  quite  probable 
that  the  American  continent  was  visited  many 
centuries  ago  by  Arabs,  by  Chinese  and  by  Irish- 
men; but  the  proof  of  such  visits  is  at  present  so 
vague  and  shadowy  that  they  cannot  be  accepted  as 
fully  established.    There  is  no  question,  however, 
that  some  of  the  daring  navigators  of  Norway,  Swe- 
den and  Denmark,  known  as  Northmen 
Kirliest      or  Norsemen,  crossed  the  stormy  Atlantic 
of^A^DerTciL ana"  founded  a  colony  in  America,  near 
the    opening   of    the  eleventh  century. 
Previous  to  this  date,  they  planted  settlements  in 
Iceland,  and  in  lower  Greenland,  ruins  of  which  re- 
main to  this  day.    The  founder  of  the  colony  was 
Eric  the  Red,  and  it  was  his  son,  Leif  Ericson,  who, 
in  the  year  1000,  sailed  from  Greenland 
The  North-  wj{n  a  sjneie  9njp  an<j  a  crew  Qf  thirty-five 

men.  Sighting  the  continent,  they  coasted 
southward,  landing  at  several  points.  The  abundance 
of  wild  grapes  tempted  them  to  go  ashore  and  begin 
a  settlement  known  as  Vinland.  They  were  followed 
by  other  colonists  from  Greenland,  and  the  prospects 
of  permanence  were  good,  but  the  settlers  quarreled  | 
among  themselves,  there  was  trouble  with  the  Indians 
(due  as  always  to  the  injustice  of  the  white  men),  and 
the  colonies  after  a  time  were  abandoned. 

It  seems  strange  that  these  discoveries  by  the 
Northmen  attracted  no  attention  in  Europe,  but  the 
people  in  those  far  away  times  were  ignorant  and 
wholly  taken  up  with  their  own  affairs.  The  chief 
occupation  of  men  during  the  Dark  Ages  was  warring 
with  one  another,  and  causing  humanity  to  suffer. 
Science,  art,  literature,  discovery,  invention  and  all 
that  tends  to  elevate  mankind  seemed  to  have  lost 
their  attraction.  No  interest  was  felt  in  remote  coun- 
tries and  peoples,  and,  at  has  been  said,  America 
presented  the  anomaly  of  a  vast  country  that  was 
found  and  then  lost  for  several  hundred  years. 

But  the  visits  of  the  Northmen  to  Iceland  could  not 
pass  wholly  from  the  knowledge  of  men.  The  stories 
of  those  shaggy  rovers  who  laughed  In  the  face  of  the 
tempest,  passed  from  father  to  son  through  many 
generations,  and  finally,  when  Leif  Ericson  had 
mouldered  for  three  hundred  years  in  the 
grave,  the  story  of  whut  he  and  his  coun- 
trymen did  was  put  in  writing.  It  is  in- 
evitable that  some  of  the  details  contain  errors,  but 
the  leading  statements  are  true  beyond  all  possibility 
of  doubt. 

Naturally  a  trade  had  been  carried  on  almost  from 
time  immemorial  between  Europe  and  Asia.  The 
latter,  the  mightiest  of  all  the  continents,  sent  its 
pearls,  spices,  gums,  jewels,  ivory,  silks  and 
Tr»<ir  other  precious  productions  westward, 
Kil"<i"  "ttd  received  in  exchange  metals,  woods 
and  Asia,  and  more  homely  commodities.  It  was 
the  barter  of  the  useful  for  the  ornamental, 
—  t*e  necessity  for  the  luxury.  From  Asia  to  Europe, 
the  Toute  was  by  land  from  the  Red  Sea  and  the 
Persian  Gulf  to  the  Mediterranean,  or  by  the  Black 
and  Caspian  seas  to  the  eastern  extremity  of  the  same 
body  of  water.  A  procession  of  ships  was  continually 
passing  eastward  and  another  westward  laden  with 
valuable  freight,  and  the  merchants  of  Venice,  Genoa, 
Pisa,  Alexandria  and  other  Mediterranean  ports 
prospered,  and  many  cities  became  rich  and  powerful. 

But  the  "  unspeakable  Turk "  steadily  pushed  his 
conquests,  and  finally  in  1453,  conquered  the  Eastern 
Empire  and  captured  Constantinople.  At 
the  same  time,  the  Barbary  states  of  north- 
ern Africa  disgorged  thousands  of  pirates 
Into  the  western  Mediterranean.    The  ships  of  the 


Christian  nations  were  the  special  prey  of  these  fe 
rocious  barbarians,  and  the  great  inland 


Leif 


of  a 


closed  against  all  peaceful  commerce.  A  new  route 
was  indispensable.    What  should  it  be? 

For  a  goodly  number  of  years  the  belief  had  been 
steadily  growing  among  intelligent  men  that  Asia 
could  be  reached  by  sailing  around  the  southern 
point  of  Africa.  Repeated  attempts  were  made  by 
the  Portuguese,  who  at  that  time  were  the  leading 
navigators,  but  the  most  valiant  captains  seemed  to 
be  seized  with  a  panic,  after  groping  southward  for  a 
few  hundred  miles,  and  hurried  home  again.  Still 
they  kept  edging  forward,  and,  when  it  became 
evident  that  the  voyage  must  be  a  very  long  and 
dangerous  one,  navigators  began  to  ask  one  another 
whether  there  was  not  a  shorter  route  to  the  distant 
country. 

Among  these  Inquirers  was  a  native  of  Genoa, 
Christopher  Columbus,  who  was  a  good  sailor,  but 
whose  profession  was  that  of  making  maps.  He 
found  employment  in  Lisbon,  where  the 
conviction  grew  upon  him  that  a  ship  by  Christopher 
sailing  west  from  Europe  would  in  time  Columbua. 
reach  China.  Columbus  talked  with  many 
old  navigators  who  told  him  of  finding  wreckage  and 
drifting  trees  and  plants  far  out  to  sea,  whoseappear- 
ance  showed  that  they  had  floated  thither  from  some 
unknown  region.  It  is  quite  likely,  too,  that  Colum- 
bus heard  of  the  achievements  of  the  Northmen  nearly 
five  hundred  years  before.  Be  that  as  it  may,  noth- 
ing could  shake  his  belief  that  a  westward  voyage 
would  in  the  end  carry  a  ship  to  the  East  Indies. 

It  is  a  pathetic  picture  of  Columbus  spending  seven 
or  eight  years  in  visiting  the  different  courts  of 
Europe,  and  pleading  with  the  rulers  to  pro- 
vide him  with  the  means  of  making  the  Sailing  of 
great  voyage  that  was  to  bring  such  glory  the  great 
and  gain  to  the  sovereign  who  thus  seized  expedition, 
the  prize.  But  the  Italian,  who  had  reached 
middle  life,  was  looked  upon  as  a  dreamer  and  his 
schemes  were  treated  with  ridicule.  Finally,  how- 
ever, King  Ferdinand  and  Queen  Isabella  of  Spain 
were  impressed,  and  advanced  the  Italian  enthusiast 
the  necessary  funds.  On  August  3,  1492,  he  sailed 
with  three  small  ships  or  caravels  and  a  crew  of 
ninety  men  from  the  port  of  Palos,  Spain. 

For  more  than  two  months  the  little  vessels  pressed 
westward,  nearly  all  of  the  sailors  scared  almost  out 
of  their  senses,  tor  they  believed  that  by  and  by  they 
would  sail  off  the  edge  of  the  world  or  become  the 
prey  of  horrible  monsters  that  inhabited  the  unknown 
ocean  toward  which  they  were  making 
their  way.  The  crew  were  on  the  verge  of  The  grand 
mutiny  more  than  once,  and  it  required  discovery, 
great  tact,  promises  and  threats  on  the 
part  of  Columbus  to  hold  them  to  their  work.  He 
succeeded,  and  on  the  night  of  the  nth  of  October,  a 
flickering  light  was  discerned  through  the  darkness, 
which  he  knew  must  come  from  land.  At  the  earliest 
dawn,  all  were  thrilled  by  the  sight  of  a  small  island. 
It  was  one  of  the  group  known  as  the  Bahamas,  gen- 
erally supposed  to  be  Watling,  though  there  is  no 
certainty.  Not  doubting  that  it  belonged  to  the  East 
Indies,  Columbus  called  the  natives  Indians,  by  which 
name  they  have  been  known  ever  since. 

The  origin  of  the  Indians,  like  that  of  all  human 
races,  is  lost  in  antiquity.  The  latest  researches  place 
the  cradle  of  mankind,  not  in  the  neighbor- 
hood of  the  Caspian  Sea,  as  was  long  sup-  Origin  of 
posed,  but  in  southeastern  Russia.  Thence 
in  the  remote  ages,  the  Aryan  race  by  suc- 
cessive migrations,  moved  in  different  directions  and 
in  time  peopled  the  world.  Climatic  and  other  in- 
fluences produced  the  various  types  of  races.  Some 
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of  the  wandering  tribes  probably  found  their  way 
across  the  narrow  Bering  Strait,  and  gradually  mov- 
ing southward,  peopled  in  time  the  two  American 
continents. 

In  many  portions  of  the  west  and  especially  in  the 
Mississippi  valley,  are  found  immense  mounds  of 
earth  that  were  supposed  to  have  been 
Themound-  erected  by  a  prehistoric  race  that  existed 
builders.  long  before,  and  were  destroyed  by  the 
Indian*,  but  it  has  been  established  that 
these  vast  piles  of  dirt,  most  of  which  were  burial 
mounds,  were  heaped  up  by  the  Indians  themselves 
at  no  very  distant  time  in  the  past.  When  Columbus 
discovered  America,  the  mound-builders  were  at 
work,  and  did  not  wholly  cease  their  labors  until  a 
considerable  time  later.  The  common  belief  is  that 
the  Indians  are  dying  out,  and  in  the  course  of  time 
will  wholly  disappear.  This  is  an  error.  While  in  some 
Instances  tribes  have  vanished,  others  have  increased 
and  the  total  number  of  aboriginal  Americans  to-day 
is  very  nearly,  if  not  quite  as  great,  as  at 
any  time  in  the  past.  Within  the  limits  of 
the  United  States,  there  are  a  quarter  of 
million  of  Indians,  and  the  continent  contains  about 
400,000.  The  Iroquois  or  Six  Nations  was  the  most 
powerful  league  of  Indians  ever  known,  and  although 
the  members  are  now  widely  scattered,  many  living 
in  Canada,  there  are  more  of  them  than  ever  before. 
Major  Powell's  classification,  based  on  language, 
divides  the  red  men  Into  fifty-nine  families,  which 
represent  more  than  eight  hundred  tribes.  The  most 
important  are  the  Algonquins,  one  hundred  thousand 
of  whom  make  their  homes  in  Canada. 

Columbus  believed  he  had  reached  the  shore  of 
Cathay  or  China,  and  to  the  day  of  his  death  never 
dreamed  of  the  grandeur  of  his  discovery.  Hecruised 
along  the  shores  of  Cuba  and  Haiti,  landing  at  differ- 
ent points.  The  simple  minded  natives  treated  their 
strange  visitors  with  kindness.  The  cupidity  of  the 
Spaniards  was  excited  by  the  sight  of  many 
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^  ornaments  and  trinkets  of  gold,  and  when 
'  the  Santa  Maria,  the  largest  of  the  cara- 
vels, was  wrecked,  a  party  willingly  remained  behind. 
They  treated  the  natives  with  such  ferocious  cruelty 
that  the  Indians  turned  against  them  and  slew  every 
man.  Thus  the  first  visit  of  the  Spaniards  was  marked 
by  blood,  and  the  frightful  record  was  kept  up  to  the 
end. 

Columbus  reached  Spain,  March  15, 1493.  The  news 
of  his  great  discovery  created  a  profound 
vovi"eof  'mPres*ion  throughout  Europe,  and  caused 
Cohimbua.  intense  gratitude  and  joy  in  Spain.  All 
possible  honors  were  heaped  upon  him,  and 
when  six  months  later,  he  embarked  upon  his  second 
voyage,  he  was  almost  overwhelmed  with  the  crowds 
that  clamored  to  go  with  him.  The  wildest  stories 
were  believed  and  every  man  was  certain  that  he  could 
gather  up  gold  as  he  gathered  pebbles  in  his  own  land. 

While  Columbus  was  one  of  the  greatest  of  all  dis- 
coverers, he  was  a  poor  colonizer  and  handler  of  men. 
His  attempts  to  found  settlements  in  the  New  World 
f  were  failures,  and  disappointment  and  sor- 
Cohinibus  row  crowds  upon  him.  He  was  harassed 
by  envy  and  intrigue  at  court,  and  while  ab- 
sent on  his  third  voyage,  was  sent  back  to  Spain  in 
chains.  Queen  Isabella  did  all  she  could  to  repair  the 
shameless  wrongs  inflicted  upon  the  old  admiral,  who 
died  broken-hearted  in  May,  1506.  He  had  made  four 
voyages  across  the  Atlantic,  and  saw  the  coast  of  South 
America,  but,  as  has  been  said,  died  under  the  belief 
that  all  the  islands  and  lands  which  he  discovered  be- 
longed to  eastern  Asia. 

Meanwhile,  other  important  voyages  of  discovery 
had  iH-cn  made.  John  Cabot,  who  like 
bvMhe*""  Columbus  was  an  Italian,  but  was  in  the 
Cabot*,  service  of  England,  sailed  from  Bristol,  in 
May,  1497,  with  a  small  crew  and  in  the  lat- 
ter part  of  the  following  month,  saw  the  coast  of 
Labrador.  Thus  Cabot  was  the  first  white  man  of  the 
fifteenth  century  to  see  the  American  continent  itself. 
Nearly  a  year  later,  Cabot  accompanied,  it  is  generally 
believed,  by  his  son  Sebastian,  sighted  the  mainland 


somewhere  south  of  the  point  discovered  the  year  be- 
fore,  and  skirted  the  continent  as  far  south  as  Florida. 
Upon  these  voyages  of  the  Cabots,  England  based  her 
claim  to  the  North  American  continent. 

A  third  Italian,  Americus  Vespucius,  claimed  to  have 
made  several  voyages  to  America,  the  first  in  1497-9S. 
This  is  disputed  by  some  investigators, 
but  the  written  accounts  of  Americus  Ves-  origin  oj 
pucius  attracted  wide  attention.  In  ico7,a  Df  ^nienaT 
German  professor  of  geography,  Martin 
Waldseemiiller,  suggested  that  the  South  American 
continent,  coasted  by  Vespucius  In  1501-05,  should  be 
named  America  in  his  honor.  WaldseemuUer  at  that 
time  believed  that  the  land  discovered  by  Americus 
Vespucius  was  independent  of  that  first  seen  hv 
Columbus.  His  suggestion  was  accepted  and  natu- 
rally the  name  America  gradually  included  both  con- 
tinents. 

In  1497,  Vasco  da  Gama  sailed  from  the  port  at 
Lisbon  and  passed  around  the  Cape  of  Good 
Hope  to  India,  whence  he  returned  in  1499,  V£££idJ 
his  ships  laden  with  the  valuable  products  dttcoverr* 
of  that  country.  Thus  Portugal  solved  the 
problem  that  had  long  baffled  navigators,  and  the 
western  route  to  India  was  abandoned  for  the  south- 
ern. 

Portugal  in  those  days  was  among  the  foremost 
maritime  nations.  In  1500,  one  of  her  fleets  under 
Cabral,  while  bound  fo  idia,  passed  so  far 
tothe  westward,  that  tht  Brazilian  coast  was  p^-,!££j£J£ 
sighted.  Cabral  sent  one  of  his  ships  home  ofBrariL 
with  the  news.  Spain  and  Portugal  had 
made  an  agreement  that  all  lands  east  of  a  meridian 
passing  370  leagues  west  of  Cape  Verde  Islands  should 
belong,  no  matter  by  whom  discovered,  to  Portugal, 
while  those  to  the  west  should  be  the  property  of 
Spain.  The  new  land  lies  east  of  the  "  Line  of  De- 
marcation," and  thus  it  was  that  the  immense  country 
of  Brazil  became  a  Portuguese  possession  while  the 
rest  of  the  continents  was  claimed  and  partly  occupied 
by  Spain. 

It  required  a  good  many  years  to  convince  Europe 
that  America  was  not  a  part  of  Asia.  In  1512, 
Ponce  de  Leon,  searching  for  the  fabled 
Fountain  of  Youth,  coasted  Florida,  and 
the  following  year,  Balboa,  another  Span- 
iard, led  a  small  party  from  Darien  across 
the  narrow  mountainous  section,  and  wa 
white  man  to  gaze  upon  the  South  Sea,  or  Pacific 
Ocean,  the  mightiest  body  of  water  on  the  globe.  In 
1519,  Ferdinand  Magellan,  a  Portuguese  captain,  dis- 
gusted by  his  treatment  at  home,  entered 
the  service  of  Spain,  and  sailed  to  the  west-  Fin*  rir. 
ward  in  command  of  five  ships.  He  passed 
through  the  straits  named  in  his  honor,  and 
entering  the  Pacific,  crossed  to  the  Philip- 
pines and  Moluccas  or  Spice  Islands.  Magellan  was 
killed  in  an  affray  with  the  Filipinos,  but  one  of  his 
ships,  with  a  few  survivors,  doubled  the  Cape  of  Good 
Hope  and  arrived  in  Spain  in  1522.  This  was  one  of 
the  most  memorable  voyages  ever  made,  for  it  was  the 
first  time  that  a  ship  had  sailed  around  the  world. 

The  size  and  contour  of  South  America  became 
fairly  well  known,  but  the  knowledge  of  North 
America  advanced  more  slowly.  No  one  suspected 
its  breadth,  but  supposed.that  it  was  a  nar- 
row strip  of  land,  which  could  be  readilv  Irnonncr 
crossed  to  the  Pacific.  Wc  shall  find  that  0< 
more  than  a  hundred  years  after  the  dis- 
covery bv  Columbus,  the  explorers  on  the 
eastern  coast  sailed  up  many  of  the  rivers,  confident 
of  soon  reaching  the  other  side  of  the  country.  In 
most  of  the  English  grants  of  lands,  the  western 
boundary  was  made  the  Pacific  Ocean.  Little  did 
those  rulers  suspect  that  when  the  colonists  landed 
on  the  eastern  coast  of  America  they  were  only  haif 
way  to  the  Pacific. 

More  than  a  hundred  yean  passed  after  the  death 
of  Columbus  before  the  first  permanent  English 
settlement  was  made  in  the  New  World.    The  prin 
cipal  nations  concerned  in  its  exploration  and  col 
onization  were  the  Spaniards,  French,  English  and 
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Principal  Dutch,  and  we  will  now  sum  up  the  work 
done  by  each.  Portugal,  despite  its  great 
maritime  power,  kept  away  from  America 
(with  the  exception  of  Brazil,  as  already  mentioned), 
because  of  an  agreement  with  Spain. 

Fortunately  for  us,  Spain  gave  her  chief  attention 
to  the  southern  or  warmer  regions.  Her  attempts  at 
colonization  were  a  curse,  and  the  tread  of  her  people 
was  like  that  of  the  horse  of  Attila,  who 
Character  claimed  to  be  the  Scourge  of  God.  They 
Spanish  »lew  and  massacred  the  Indians  for  the  love 
explorers,  of  slaying  and  massacre,  often  doing  so 
when  their  own  interests  called  for  hu- 
manity and  justice.  They  were  greedy  for  gold,  and 
no  cruelty  or  crime  was  too  atrocious  to  check  them 
in  their  quest  for  it. 

The  Spaniards,  in  their  search  for  wealth,  pene- 
trated into  Yucatan  and  Mexico,  and,  during  the 
early  years  of  the  sixteenth  century,  conquered,  with 
the  exception  of  the  northern  and  south- 
ern extremities,  the  countries  between 
Mexico  and  Chili.  They  founded  and  held 
colonies  in  different  portions  of  South  America  until 
the  first  quarter  of  the  nineteenth  century,  when  a 
general  revolt  took  place  and  the  various  dependen- 
cies threw  off  the  Spanish  yoke.  Juan  Ponce  de  Leon 
was  the  first  to  enter  the  territory  within  the  present 
limits  of  the  United  States.  This  old  and  wrinkled 
adventurer,  who  was  a  member  of  the  second  expedi- 
tion of  Columbus,  came  over  from  Cuba,  with  an  ex- 
pedition in  1513,  in  search  of  the  fabled  Fountain  of 
Youth,  of  which  he  had  heard  fantastic  accounts  from 
the  Indians.  On  Easter  Sunday  he  sighted  Florida, 
which  he  named  " Terra  de  Pascua  Florida"  (Land 
of  Easter),  a  name  which  has  clung  to  it  ever  since. 
While  trying  to  form  a  settlement  on  the  coast  in 
1521,  he  was  killed  by  the  arrow  of  an  Indian,  and  the 
colony  came  to  naught.  * 

Vasquez  d' Ay  lion,  sailing  from  Haiti,  in  1524, 
coasted  northward  to  Chesapeake  Bay,  searching  for 
a  northwest  passage  to  Asia.  Failing  of 
D'Ayllon.  success,  he  planted  a  colony  two  years 
afterward  near  the  site  of  Jamestown, 
founded  by  the  English  about  eighty  rears  later. 
The  colony  survived  only  a  few  years',  disappearing 
jo  utterly  that  not  a  trace  of  it  remained. 

In  1520,  Narvaez  landed  four  hundred  men  on  the 
northern  coast  of  the  Gulf  of  Mexico  and  began 
groping  for  a  new  native  empire  to  con- 
Narvmez.  quer.  Finding  none,  they  built  boats  and 
reached  the  mouth  of  the  Mississippi, 
where  Narvaez  and  many  of  his  men  were  drowned. 
The  remnant  fell  into  the  hands  of  the  Indians,  and 
all  perished  except  three  Spaniards  and  a  negro. 
These,  because  of  their  complexion,  were  viewed 
with  awe  by  the  red  men  who  spared  their  lives. 
After  eight  years  of  wandering,  and  having  journeyed 
2,000  miles,  the  four  reached  the  Gulf  of  California, 
and  at  a  Spanish  outpost  found  some  of  their  coun- 
trymen. One  of  the  survivors,  Cabeza  de  Vaca,  pub- 
lished an  account  of  their  wanderings  and  wonderful 
adventures,  which  roused  wide  interest  and  drew 
attention  to  the  distant  region. 

Among  the  results  of  this  narrative,  was  the  expe- 
dition of  Fernando  de  Soto,  which  left  Cuba  in  1539. 

His  fleet  consisted  of  nine  ships,  570  men 
De  Solo's     and  a  considerable    number  of    horses.  , 
of'the^Siuw  Landing  in  western  Florida,  he  pushed 
twilppi.      northward,  fiercely  resisted  by  the  Indians,  | 
tormented  by  myriads  of  mosquitoes  and  ■ 
oppressed  by  smothering  heat.    De  Soto  crossed  the 
Mississippi  in  the  spring  of  1542,  and  is  believed  to 
have  ascended  the  western  banks  as  far  as  the  present 
city  of  New  Madrid.    He  then  turned  back,  and  on 
the  downward  voyage  died  of  fever  and  was  secretly  j 
buried  in  the  Father  of  Waters.     The  survivors,  | 
numbering  about  one-half  the  original  party,  built 
boats  and  floated  down  the  river  and  made  their  way  to 
Tsmpico,  Mexico. 

In  1540,  Francisco  de  Coronado  led  an  expedition 
northward  from  Mexico  in  search  of  the  seven  mar- 
velous cities  that  were  supposed  to  be  located  some- 


where in  the  interior.  He  discovered  the  Coronado** 
Grand  Carton  of  the  Colorado  River,  and  «xP*diu*«»- 
found  the  seven  cities,  which  were  the  pueblos  of  the 
Zufti  Indians  in  New  Mexico.  But  Coronado  saw 
nothing  of  the  gold  and  silver  which  had  drawn  him 
and  his  men  thither, and  his  expedition  was  a  griev- 
ous failure.  And  yet,  as  we  learned  long  ago,  the 
mountains  to  the  west  of  him  contained  millions  of 
dollars  worth  of  the  precious  metals. 

The  persistent  attempts  of  the  Spanish  to  found  a 
permanent  colony  attained  success  in  1565,  p. 
when  Pedro  Menendez,  a  merciless  miscre-  manent^et- 
ant,  after  massacring  all  the  French  men,  tiemcnt  in 
women  and  children  who  had  settled  there,  the  F"''cd 
established  St.  Augustine  in  Florida,  which 
is  therefore  the  oldest  city  in  the  United  States. 

The  French  entered  the  field  of  American  explo- 
ration subsequently  to  the  Spanish.  Some  of  their 
fishermen  came  with  those  of  other  nation- 
alities to  the  banks  of  Newfoundland  in  French  ex- 
quest  of  codfish  before  1510,  and  the  indus-  Tfcmzano. 
try  continues  to  the  present  time.  In  1524, 
an  Italian,  Verrazano,  in  the  service  of  France,  which 
was  at  war  with  Spain,  passed  along  the  American 
coast  from  North  Carolina  to  New  Hampshire.  Lit- 
tle, however,  is  known  of  this  voyage,  and  some  have 
expressed  doubts  that  it  was  ever  made. 

In  1534,  Jacques  Cartier,  a  French  explorer,  sailed 
up  the  St.  Lawrence,  confident  that  he  would  shortly 
reach  the  Pacific.    He  was  turned  back  by 
the  rigors  of  winter,  but  the  following  year  Cartier. 
ascended  the  great  stream  to  the  rapids 
where  the  city  of  Montreat  was  afterward  built.  Car- 
tier  and  Sieur  de  Roberval  attempted  to  found  a 
French  colony  in  1540-43.  but  were  compelled  to 
abandon  it,  and  many  years  passed  before  affairs  at 
home  allowed  the  French  to  resume  their  efforts  at 
colonization  in  America.    One  such  attempt,  how- 
ever, was  made  in  1562-65,  when  the  Huguenots,  un- 
der the  lead  of  Jean   Ribault  formed  a 
settlement  in  Florida.    This  was  the  one  ^"f  ^r'idj1* 
whose  inhabitants,  as  already  stated,  were 
massacred,  root  and  branch,  by  the  infamous  Span- 
iard, Menendez.    The  pretext  for  this  slaughter  was 
that  the  French  were  invaders  of  Spanish  territory. 
In  1568,  a  private  expedition  slaughtered  the  Span- 
iards in  turn.     Menendez  was   in   Spain,  but  he 
returned  to  Florida  in  1570,  and  his  countrymen 
retained  their  grip  upon  the  land.   In  1604, 
the  French  effected  their  first  permanent  Champlain. 
settlement  in  America  at  Port  Royal,  in 
Nova  Scotia.    A  second  was  made  in  1608  at  Quebec 
by  Samuel  de  Champlain,  who  is  known  as  the 
founder  of  Canada. 

England,  however,  was  the  great  colonizer  of  Amer- 
ica. After  the  failure  of  several  attempts,  King 
James  I.  granted  a  charter  to  a  stock  company  formed 
for  the  settlement  of  the  region  known  as  Virginia, 
whose  northern  boundary  was  the  45th 
parallel  of  latitude  (the  northern  boundary  The  London 
of  New   York   and   Vermont),  and   the  '  ' 

southern  limit  the  34th  parallel,  near  Cape 
Fear.  This  company  was  composed  of 
two  branches,  one  consisting  mainly  of  London  and 
the  other  of  Plymouth  merchants.  The  London 
Company  owned  the  coast  from  Cape  Fear  to  the 
mouth  of  the  Potomac ;  the  Plymouth  Company 
from  Long  Island  to  Nova  Scotia.  Between  the  two 
territories  was  a  region  of  three  degrees,  which  was 
open  to  both  companies,  with  the  condition  that 
neither  should  plant  a  settlement  within  a  hundred 
miles  of  one  already  begun  by  the  other.  This,  it 
will  be  noted,  made  the  tract  a  prize  to  be  won  by 
the  company  which  first  colonized  it.  The  western 
boundary  of  these  grants  was  the  Pacific  Ocean, 
which  at  that  comparatively  late  day,  was  supposed 
to  be  at  no  great  distance  away.  Each  company 
promptly  sent  out  colonists.  Those  of  the 
Plymouth  branch  established  themselves  at  ™,f 
the  mouth  of  the  Kennebec  River,  and  spent  oSon™. 
the  winter  of  1607-8  in  their  huts,  whose 
chimneys  just  peeped  through  the  tops  of  the  : 
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drifts.  Freexing  and  starving,  the  survivors  seized 
the  first  chance  to  take  ship  to  England,  content  to 
leave  the  frigid  region  to  wild  beasts  and  Indians. 
This  colony  is  known  as  the  Popham  Colony,  because 
Sir  John  Popham  of  England  was  the  main  promoter 
of  it. 

Better  fortune  attended  the  efforts  of  the  London 
Company.    Three  ships,  containing  105  men  and  no 
women,  were  sent  out  early  in  1607,  and, 

of  ViTic"11      the  montn  of  Ma.v»  ascended  the  James 
towu.'va.    River  for  some  fifty  miles,  and  began  the 
settlement  of  Jamestown,  which  was  the 
first  permanent  English  settlement  in  the  New  World. 
Most  of  these  pioneers  were  "  gentlemen,"  who  had 
no  taste  for  labor  and  expected  to  gather  enough  gold 
to  enrich  themselves,  and  then  to  return  to  England 
to  spend  it.    As  a  consequence,  the  colony  suffered 
dreadfully  and   more  than  once  w»s  near  its  last 
gasp.   That  it  did  not  die  was  due  to  the  resolute 
vigor  and  sound  sense  of  one  man.  Captain  John 
Smith.    He  was  a  great  boaster  (and  certainly  has 
more   namesakes  to-dav   than  any  other 
johnSiiuih.  Person)»  nnd     >*  quite  likely  that  many  of 
'  the  stories  he  told  were  imaginary,  but  his 
manly  character,  his  unselfishness  and  his  sturdy  vir- 
tue, were  the  salvation  of  the  colony.    The  two  years 
he  spent  at  the  head  of  affairs  won  him  the  deserved 
title  of  the  Father  of  Virginia.   An  impressive  proof 
of  this  was  furnished  in  1609,  when,  in  the  winter  and 
spring  after  his  departure,  out  of  the  500  colonists  all 
perished  except  60. 
But  the  colony  was  strengthened  by  the  furnace  of 
affliction.  The  London  Company  increased 
members  and  was  made  a 
thcDcoio"y.  corporation  distinct  from  the  Plymouth 
Company.    A  council  in  London  was  the 
controlling  authority  and  appointed  the  governor  in 
Virginia.    Each  man  was  allowed  to  reap  the  bene- 
fits of  his  own  toil,  instead  of  sharing  it  in  common 
as  at  first,  and  good  order  was  established. 

The  discovery  was  made  that  tobacco  could  be  cul- 
tivated with  the  fullest  success.    Climate  and  soil 
could  not  have  been  more  favorable,  and  the  culture 
of  the  plant  quickly  became  so  profitable 
Tobacco.     that   the  settlers   raised    barely  enough 
of  the  cereals  to  meet  their  necessities. 
The  weed  was  grown  on  the  streets  of  Jamestown,  and 
hundreds  of  enterprising  settlers  came  to  Virginia 
and  devoted  their  energy  to  raising  tobacco.    In  a 
little  more  than  half  a  century  after  the  beginning  of 
the  industry,  Virginia  exported  6,000  tons  annually. 
In  the  summer  of  1619,  a  Dutch  man-of-war  anchored 
off  Jamestown  with  a  number  of  negroes 
Introdae-    that    had    been    kidnapped    in  Africa. 
African      Twenty  of  them  were  sold  to  the  colonists 
slavery.      and  set  to  work  cultivating  tobacco.  Thus 
it  was  that  the  hideous  institution  of  Afri- 
can slavery  was  introduced  into  our  country  to  grow 
until  it  threatened  our  national  existence,  and  not  to 
be  slain  until  it  had  cost  the  lives  of  a  million  men. 
When  African  slavery  was  established  in  Virginia, 
the  population  was  about  4,000,  divided 
atj\iPro£nt*amon&  e'evcn  settlements   or  boroughs, 
eminent.     Their  prayer  for  a  representative  govern- 
ment was  granted,  and  each  borough  sent 
two  representatives  or  "  burgesses,"  who  came  to- 
gether in  the  little  church  at  Jamestown,  on  July  .no, 
1619.    From  that  day  to  the  present,  the 
Virginia      assembly  of  Virginia  has  been  known  as 
*       the  House  of  Burgesses.    King  James  was 
colony.       not  pleased  with  these  proceedings.  He 
had  long  been  dissatisfied  with  the  growing 
power  of  the  London  Company,  which  was  politically 
opposed  to  him.    He  brought  about  the  annulling  of 
its  charter  in  June,  1624,  and  Virginia  became  a  royal 
colony  directly  subject  to  the  authority  of  the  king. 

In  1643,  Sir  William  Berkeley  was  made  royal  gov- 
ernor of  Virginia  and  held  the  office  for  thirty-five 
,       years.    He  was  an  intense  partisan  of  the 
Rebellion.   •''"St  ar,d  refused  to  recognise  Cromwell, 
when  he  had  overthrown  the  monarchy  in 
He  was  a  tyrant,  a  bigot,  a  foe  to  popular 


I  government,  but  able,  and  brave.  In  1676,  when  the 
colony  contained  nearly  50,000  white  people,  and  the 
Indians  were  committing  many  outrages,  Berkeley 
refused  to  call  out  the  militia,  through  fear  that  they 
would  turn  against  him,  because  of  his  oppressive  rule. 
Nathaniel  Bacon,  a  young  planter,  led  the  volunteer! 
against  the  Indians,  because  of  which  the  enraged 
governor  proclaimed  him  a  rebel.  When  everything 
promised  the  success  of  the  uprising,  Bacon  fell  01 
and  died.  Left  without  a  leader,  his  followers  were 
speedily  overcome  and  more  than  twenty  of  them  were 
hanged.  Berkeley  was  recalled  to  England,  where 
his  chagrin  and  grief  hastened  his  death.  During 
the  civil  war,  Jamestown  was  burned  and  never 
rebuilt. 

The  next  settlement  in  order  of  time  was  made 
by  the  Dutch.  The  wealthy  Dutch  East  India  Com- 
pany sent  out  Captain  Henry  Hudson  in  the  spring  of 
1609  to  search  for  a  shorter  route  to  India- 
He  sailed  from  Amsterdam  with  a  crew  of  c?1?u  n 
only  twenty  men.  He  first  headed  for  Nova  nod-wi. 
Zembla,  but  was  turned  back  by  the  im- 
mense quantities  of  ice.  He  then  crossed  to  the 
American  coast,  and  finally  entered  the  mouth  of  the 
Hudson,  which  he  ascended  to  the  present  site  of 
Albany.  The  narrowing  shores  had  already  told  him 
that  he  never  could  reach  Asia  by  following  that 
river.  Upon  his  return  to  England,  the  Dutch 
claimed  the  territory  which  he  had  explored.  Hod- 
son  was  sent  out  again  the  following  year  with  a  nether 
small  crew.  He  entered  the  strait  and  bay  whi  h 
are  named  for  him,  but  his  men  mutinied  and  set  him, 
his  son  and  eight  others  adrift  in  an  open  boat.  Tber 
were  never  heard  of  again. 

The  Dutch  lost  no  time  in  taking  advantage  of 
Captain  Hudson's  discovery.  Their  vessels  sailed  cp 
the  Hudson  and  opened  a  profitable  fur 
trade  with  the  Indians.  They  located  on 
Manhattan  Island  and  erected  a  fort  and  aNrtner5:i7  j 
few  huts.  This  was  in  1613,  and  these 
primitive  cabins  formed  the  foundation  of  the  metrop- 
olis of  the  New  World.  A  few  years  later,  some  of 
the  settlers  crossed  into  Bergen  County,  New  Jersey, 
and  established  several  trading  stations.  The  terri- 
tory claimed  by  the  Dutch  was  called  New  Netherland. 
Within  the  ten  years  following,  the  first  settlement, 
trading  posts  were  located  as  far  north  as  Albany,  and 
as  far  south  as  Fort  Nassau,  near  the  present  citv  of 
Philadelphia.  The  settlement  on  Manhattan  Island 
was  called  New  Amsterdam,  and  in  1664,  contained 
1,500  inhabitants. 

Of  all  the  Dutch  governors  of  New  Netherland, 
Peter  Stuyvesant  was  the  ablest.  He  came  over  in 
1646,  and  ruled  with  an  iron  hand.  He  was  stern, 
tyrannical,  hot  tempered  and  impatient  of 
opposition.  Because  of  the  silver  rings  w^^0""^} 
around  one  of  his  wooden  legs,  he  was  xew'vork. 
nicknamed  "Old  Silver  Leg,"  but  those 
who  used  the  term  took  care  that  he  was  beyond 
hearing  at  the  time.  The  colony  flourished  under 
his  wise  though  severe  rule,  but  in  1664,  an  English 
fleet  suddenly  appeared  off  New  Amsterdam  and  com- 
pelled the  surrender  of  the  town.  It  almost  broke  the 
heart  of  Stuyvesant,  but  he  could  not  help  himself, 
and  the  new  rulers  treated  the  people  generously. 
The  name  of  the  town  was  changed  to  New  York.  In 
the  summer  of  1672,  the  Dutch  recaptured  it,  but  on 
the  conclusion  of  the  war  between  England  and  Hol- 
land, New  York  was  ceded  to  England  (1674)  and 
remained  in  her  possession  until  the  Revolution. 

New  Jersey  was  an  offshoot  of  New  York,  fonn.ng 
from  the  first  a  part  of  New  Netherland.  The  terri- 
tory between  the  Hudson  and  Delaware, 
and  north  to  forty-one  and  a  half  degrees  jcrJry. 
latitude,  was  granted  to  Lord  Berkeley  and 
Sir  George  Carteret  by  the  Duke  of  York,  and  named 
New  Jersey  in  honor  of  Carteret's  defense  of  the 
Island  of  Jersey  in  the  English  Channel,  against  Crom- 
well, in  1649.  A  few  years  later,  several  Dutch  and 
Swedish  families  settled  in  New  Jersey,  but  their 
records  are  meagre.  Captain  Philip  Carteret,  the 
new  governor  arrived  in  1665,  and  began  the  settle- 
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ment  of  Elisabeth.  The  site  of  the  present  city  of 
Newark  was  bought  from  the  Indians  a  year  later.  It 
will  be  noted  that  Carteret  made  his  settlements  in 
the  east,  while  Berkeley's  were  in  the  southwest. 
Later  Berkeley  sold  his  share  to  the  Quakers,  who 
organised  the  province  into  East  and  West  Jersey,  a 
distinction  which  to  some  extent  is  still  preserved. 
There  was  much  confusion  over  the  question  of  land 
titles.  In  1683,  East  Jersey  was  bought  by  William 
Penn  and  several  associates,  and  thus  all  New  Jersey 
came  into  the  possession  of  the  Quakers.  In  1702,  it 
was  made  a  royal  province,  and  attached  to  the  gov- 
ernment of  New  York,  each  province  retaining  its 
»eparate  territorial  organization.  In  1738,  New  Jer- 
sey became  independent  and  so  remained.  Its  loca- 
tion kept  it  free  from  all  trouble  with  the  Indians, 
and  down  to  the  Revolution,  its  history  was  un- 
eventful. 

At  the  time  of  the  founding  of  Jamestown.  Vir- 
ginia, and  for  a  number  of  years  later,  there  was  a 
good  deal  of  religious  persecution  in  Eng- 
R  nmuton  'and-  Be,leving  tnc  Established  Church 
In  England,  had  become  corrupt,  many  good  people 
withdrew  from  it.  These  were  known  as 
.Separatists  or  Independents.  Others  thought  it  was 
their  duty  to  remain  in  the  church,  while  trying  to 
reform  it.  Such  people  were  called  Puritans.  Be- 
cause of  their  wanderings,  members  of  both  divisions 
■re  often  referred  to  as  Pilgrims. 

Persecutions  at  home  led  the  Independents  and 
Puritans  to  turn  their  attention  to  the  New  World,  as 
the  only  country  in  which  they  could  se- 
Umdingof  cure  full  liberty  of  conscience.  Negotia- 
irnmsiit  tions  were  opened  with  the  London  Com- 
Plymouth,  pany,  and  on  the  6th  of  September,  1620, 
the  Mayfowtr  sailed  from  Plymouth,  with 
one  hundred  and  'two  persons,  besides  her  crew,  to 
found  a  new  home  on  the  other  side  of  the  Atlantic. 
After  a  tempestuous  voyage  the  Pilgrims  landed  at 
Plymouth,  December  21  (December  11,  Old  Style). 

Those  men  and  women  were  stern,  austere,  God- 
fearing people  and  of  the  right  stuff  for  pioneers. 

Their  sufferings  from  the  arctic  climate 
other  and  the  lack  01  food  were  so  severe  that 
iSmS?  naU  of  them  died  M<*rt  spring.  The  sur- 
had.  vivors  held  grimly  to  their  work  and  there 
was  no  thought  of  returning  to  England. 
Conditions  improved  with  the  coming  of  milder 
weather.  Crops  were  planted,  friendly  relations 
were  maintained  with  the  Indians,  and  new  additions 
were  made  to  the  colony.  In  16.29,  the  Puritans 
crossed  the  ocean  and  formed  the  Massachusetts  Bay 
Colony.  Many  of  the  members  were  wealthy,  and 
all  were  of  a  high  character.  They  settled  near 
Salem  in  the  year  named  and  founded  Boston  two 
years  later.  Everything  seemed  prosperous  and  the 
population  rapidly  increased. 

Governor  Winthrop  of  the  Massachusetts  Bay 
Colony  brought  a  single  apple  cutting  from  England. 

This  was  the  parent  of  the  vast  apple  in- 
'Tall  oaks  dustry  of  to-day,  amounting  to  almost 
'  200,000.000  bushels  annually,  of  which  the 
State  of  Maine  alone  has  exported  half  a 
million  barrels  in  one  year.  The  apple  is 
the  best  all  round  fruit  in  existence,  no  product  of 
the  tropics  equalling  it.  Scientific  evolution  has 
carried  it  to  perfection.  The  entire  crop  of  some 
growers  — such  as.  of  the  "Albemarle  pippin"  of 
Virginia  — are  purchased  in  England  before  the  fruit 
is  in  blossom.  No  country  in  the  world  produces 
such  fine  apples  as  ours. 

Although  the  Pilgrims  came  to  the  New  England 
wilderness   to  escape   religious    persecution,  they 
.  showed  at   times  an  intolerance  toward 

im<'i*r»nce. ,hose  of  a  different  faith.  Because  Roger 
Williams  preached  too  plainly,  he  was 
banished  and  fled  to  the  Narragansett  Indians,  who 
gave  him  welcome.  He  and  several  friends,  in  1636, 
began  a  settlement  which  is  now  the  city  of  Provi- 
dence. 

A  short  time  previous,  Massachusetts  settlers  passed 
Into  the  Connecticut  valley,  the  first  real  settlement 


Harvard 


being  made  in  the  autumn  of  1635.  A  fort  was  built 
at  Say  brook,  and  held  against  the  threats 
of  the  Dutch.  Hundreds  of  emigrants  Settlement 
made  their  way  thither  from  Massachu-  necticut! 
setts.  Hartford  was  founded  the  same  year, 
and  other  towns  were  soon  settled.  There  was  a 
good  deal  of  trouble  with  the  Indians.  The  Pequots, 
having  committed  many  outrages,  were  exterminated 
in  1636,  and  forty  years  later,  King  Philip,  one  of  the 
greatest  Indians  that  ever  lived,  threatened  the  exist- 
ence of  New  England.  Six  hundred  white  people 
were  killed,  many  more  wounded,  a  dozen  towns  laid 
in  ashes,  and  five  hundred  buildings  burned  during 
the  war.  In  the  end,  King  Philip  was  slain  and  the 
power  of  the  red  men  broken. 

It  is  worth  noting  that  Harvard  College,  founded 
in  the  same  year  as  the  Pequot  War,  was  opened  in 

1638,  and  incorporated  in  1650.  The  print- 
ing press  attached   to    the   college  in 

1639,  was  for  a  long  time  the  only  one  in 
America. 

The  first  settlements  in  "  Laconia  "  were  made  at 
Dover  and  Portsmouth,  soon  after  the  region  was 
granted  to  Captain  John  Mason,  in  1623. 
Mason  died  before  he  could  enforce  his  Hflmogbire' 
claims,  and  the  few  sparsely  settled  towns 
were  added  to  Massachusetts  in  1641.  In  1679,  they 
and  the  surrounding  wilderness  were  created  into 
the  royal  province  of  New  Hampshire,  by  King 
Charles  II. 

The  United  Colonies  of  New  England  included 
Plymouth,  Connecticut,  New  Haven  and 
Massachusetts  and  was  formed  in  1643.  The  United 
The  district  of  Maine  was  joined  to  Massa-  Colonic*  of 
chusetts  in  1652-53.  This  league  lasted  England, 
until  1684. 

A  charter  secured  by  Roger  Williams  in  1644, 
united  Providence,  Newport  and  Portsmouth  under 
the  name  of  the  "  Incorporation  of  Provi- 
dence Plantations,  in  the  Narragansett  The  Rhode 
Bay,  in  New  England."  In  1663,  a  charter  ^Srtdet« 
established  the  province  of  "  Rhode  Island  plantations, 
and  Providence  Plantations."  The  form 
of  government  thus  created  continued  in  force  for 
about  two  hundred  years. 

The  arrival  of  several  Quakers  at  Boston  in  1656 
caused  a  persecution  of  the  sect,  who,  it 
must  be  admitted,  gave  great  provocation.  Pen^'f1;™ 
Four  of  them  were  put  to  death  before  the  Quakers, 
laws  were  made  less  rigorous.  In  1688,  the  The  Witch- 
witchcraft  delusion  broke  out  in  Salem,  and  CIJusion" 
before  it  ran  its  dreadful  course,  twenty 
persons  were  executed.  This  craze  was  one  of  the 
strangest  that  ever  afflicted  a  civilized  community. 

In  1684,  Massachusetts,  after  a  long  dispute  with 
England,  lost  her  charter  and  became  a  royal 
province.  When  news  reached  America  in  Subsequent 
1689  that  James  II.  had  been  dethroned,  and  hirto^ 
his  nephew  William  III.,  Prince  of  Orange,  England, 
had  been  made  king  of  New  England,  New 
England  and  New  York  rose  in  revolt,  the  tyrannical 
Governor  Andros  was  thrown  into  prison,  and  the  old 
government  restored.  King  William,  however,  was 
not  wholly  pleased  with  what  had  been  done.  He 
allowed  Connecticut  (1692)  and  Rhode  Island  to 
keep  their  old  charters,  annexed  Plymouth  to  Massa- 
chusetts, made  New  Hampshire  a  separate  province, 
and  united  Maine  and  Nova  Scotia  (the  latter  recently 
captured  from  the  French)  to  Massachusetts,  which 
was  permitted  to  retain  her  system  of  free  govern- 
ment. The  bone  of  contention,  however,  lay  in  the 
governorship.  Hitherto  the  ruler  had  been  electee 
by  the  people,  but  the  crown  insisted  upon  appoint- 
ing him.  It  remained  for  the  war  of  the  Revolution  to 
settle  the  dispute. 

By  this  time,  Massachusetts  was  the  real  New  Eng- 
land, as  Virginia  was  the  real  South.  France  and  Eng- 
land had  become  the  rival  powers  in  the 
New  World,  as  they  had  been  for  centuries  \M|ii*tjn* 
in  Europe.  France  had  settled  Canada  to  war* 
the  north  and  the  representative  colonies  on 
this  side  of  the  Atlantic  warred  with  each  other,  when- 
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ever  the  nations  at  home  were  involved.  The  French 
were  wiser  than  the  English  in  that  they  cultivated 
»he  friendship  of  the  Indians,  who  served  as  their 
allies  In  devastating  the  frontiers.  King  William's 
War  broke  out  in  1689  and  lasted  for  eight  years. 
There  were  no  decisive  successes  by  either  party  in 
this  country,  but  many  cruel  outrages  were  perpe- 
trated. 

In  1702,  France  and  Spain  joined  in  a  war  against 
England,  which  was  maintained  until  1713.    The  New 

England  border  suffered  greatly  at  the 
our-rii  hands  of  the  red  allies  of  France.  An  at- 
•War.  tempted  invasion  of  Canada  in  1711  resulted 

in  crushing  disaster.  Previous  to  this, 
Port  Royal  had  been  captured  and  its  name  changed 
to  Annapolis.  The  treaty  of  peace  ceded  Nova  Scotia 
to  England. 

England  and  France  went  to  war  again  in  1744,  and 
maintained  hostilities  for  four  years.  The  English 
colonies  gained  a  brilliant  success  in  the 
King  capture  of  Louisburg,  one  of  the  strongest 
w£?*e  fortresses  in  the  world  (1745)-  So  magnifi- 
cent was  this  achievement  that  England 
was  illuminated  with  bonfires,  and  France  appalled 
by  the  stupendous  catastrophe,  and  yet,  when  the 
treaty  of  peace  was  signed,  England  gave  Louisburg 
back  to  France.  This  restoration  was  one  of  the  in- 
numerable illustrations  of  the  folly  and  curse  of  war. 

We  must  now  turn  our  attention  again  southward. 
We  remember  that  William  Penn,  the  good  Quaker, 
and  several  of  his  sect  became  the  owners 
William  of  New  Jersey.  Penn's  father  was  a  British 
Peon.  admiral  to  whom,  at  his  death,  the  govern- 
ment owed  eighty  thousand  dollars.  The 
•on  accepted  as  payment  for  this  debt  the  grant  of 
forty  thousand  square  miles  of  land,  which  now  forms 
the  State  of  Pennsylvania.  The  English  king  signed 
this  grant,  March  4,  1681. 

William  Penn  founded  one  of  the  most  beneficent 

£)vernments  ever  organized.  Its  foundation  was  the 
olden  Rule.  Although  he  had  paid  his  sovereign 
lor  the  territory,  one  of  his  first  acts  upon  reaching 
the  province,  was  to  call  the  leading  Indians  together 
and  pay  them,  the  real  owners,  for  their  lands.  This 
secured  the  friendship  of  the  red  men,  who  in  their 
ferocious  warring  against  the  invaders  of  their  coun- 
try, invariably  spared  the  Quakers.  Perfect  freedom 
of  conscience  was  granted  to  all  and  justice  secured 
to  every  one  by  Penn,  whose  own  life  was  that  of  a 
practical  and  consistent  Christian. 

Philadelphia  was  laid  out  in  1681  and  prospered 
from  the  beginning.  Schools,  chapels  and  a  printing 
office  were  soon  established,  and  the  city  remained 
the  chief  one  of  the  colonies  until  after  the  Revolu- 
tion. In  1701,  Penn  signed  a  new  constitution  which 
allowed  the  three  lower  counties,  now 
Delaware,  forming  the  State  of  Delaware,  to  have  a 
separate  government.  A  few  Swedes  and 
Finns  had  settled  on  Delaware  Bay  in  1638.  They 
were  joined  by  others,  and  in  a  few  years  quite  a 
thriving  settlement  existed  a  short  distance  below  the 
site  of  Philadelphia.  This  was  an  eyesore  to  Gov- 
ernor Stuyvesant  of  New  Amsterdam,  who  stormed 
and  threatened.  Finally  in  1655,  he  captured  the  of- 
fending posts  and  Swedish  rule  in  America  was  ended. 
The  SwedeR  who  remained  wore  indifferent  to  the 
change  and  easilv  became  Dutch,  with  the  name  of 
theprovince  altered  to  New  Amstel. 

The  Roman  Cat  holies,  like  the  Separatists,  suffered 
cruel  persecution  in  England.  In  order  to  secure  a 
refuge  for  those  of  his  faith,  Sir  George  Calvert,  or 
I»rd  Baltimore,  asked  King  James  for  a  grant  of  land 
in  America.  Sir  George  died  soon  after 
Maryland,  and  the  grant  was  issued  to  his  son  Cecil, 
in  June,  i6\2.  He  named  the  new  province 
Maryland,  as  a  compliment  to  Queen  Maria.  It  in- 
cluded at  that  time  the  present  state  of  Maryland, 
Delaware,  and  portions  of  New  Jersey  and  Pennsyl- 
vania. This,  it  will  be  observed,  was  about  a  half 
century  before  Pennsylvania  was  granted  to  William 
Penn. 

The  first  settlement  was  made  at  St.  Mary's  in  1634. 


iq  Mary- 
land. 


The  Indians  were  treated  as  kindly  as  by  Penn,  and 
their  friendship  was  thus  obtained  from  the  start 
All  would  have  gone  well,  but  for  the  resentment  of 
the  Virginians  at  what  they  considered  an  intrusion 
upon  their  territory.  The  angriest  of  all  the  Virgin- 
ians was  William  Clay  borne,  amember  of  the  council, 
who  carried  on  a  thriving  trade  in  the  country  to  which 
Lord  Baltimore  possessed  a  good  title.  When  Clay- 
borne  sent  his  little  vessel  upon  its  usual  trading  voy- 
age in  1635,  the  Marylanders  seized  it.  Clayborne 
hurried  out  an  armed  boat  to  recapture  it.  In  the 
fight  which  followed,  Clayborne's  captain  Bnd  two  of 
his  men  and  one  of  the  Marylanders  were  killed. 
Lord  Baltimore  demanded  the  surrender  of  Clay- 
borne,  and  Virginia  was  so  indignant  that  she  turned 
her  governor  out  of  office,  because  he  insisted  that 
Clayborne  should  go  to  England  to  meet  the  charges 
of  Lord  Baltimore.  The  governor  and  Clayborne 
went  to  England  on  the  same  ship.  The  king  sus- 
tained the  action  of  the  governor  and  sent  him  back 
to  Virginia,  whose  council  was  sharply  rebuked  for 
its  illegal  action. 

Lord  Baltimore  and  the  Catholics  were  so  liberal 
in  their  treatment  of  all  faiths  that  a  good  many  peo- 
ple removed  to  Maryland  from  Virginia.  Not  only 
that,  but  they  docked  thither  from  New  England  and 
all  were  cordially  welcomed.  So  many  in- 
deed came  that  they  soon  caused  trouble.  <-,V1' ' 
Clayborne  roused  such  enmitv  against  Cal- 
vert that  he  had  to  flee  from  the  colony  and 
a  Virginian  was  elected  as  his  successor.  But  Cal- 
vert was  not  the  man  to  submit  meekly  to  such  in- 
justice. Although  in  Virginia,  he  gathered  a  strong 
party  of  friends,  dashed  into  Maryland,  captured  St. 
Mary's,  and  placed  himself  at  the  head  of  affairs,  in 
August,  1646.  Clayborne  made  his  exit  from  Mary- 
land as  hurriedly  as  Calvert  had  done  some  time  be- 
fore. 

There  was  continual  strife  between  the  Catholics 
and  Protestants.  The  former,  as  we  remember,  had 
l>ecn  liberal  toward  other  faiths,  but  when  . 
the  Protestants  came  into  power  they  ^JlJjJSJ 
treated  the  Catholics  with  harshness. 
Peace  came  in  the  latter  part  of  1657,  when  a  mutual 
amnesty  was  declared  by  Virginia  and  Maryland  and 
liberty  of  conscience  guaranteed.  The  proprietary 
rights  were  taken  from  Lord  Baltimore  in  1 691,  and 
Maryland  remained  a  royal  province  for  a  quarter  of 
a  century.  Then  their  rights  were  returned  to  the 
Baltimore  family  and  retained  by  them  until  the  Rev- 
olution. 

In  1663,  the  territory  lying  between  the  St.  John's 
River  in  Florida  and  the  southern  boundary  of  Vir- 
ginia was  granted  to  a  number  of  noblemen 
by  the  king  of  England,  the  grant  being  carotiZn* 
extended  two  years  later  to  half  a  degree 
north  and  a  degree  south.  In  the  year  named,  a 
tract  thirty-two  miles  square,  at  the  mouth  of  the 
Cape  Fear  River  was  bought  from  the  Indians  by  » 
party  from  Barbadoes.  The  little  colony  planted 
there  was  joined  a  year  later  by  others,  while  immi- 
grants from  Bermuda,  Virginia,  and  New  England, 
were  scattered  along  the  northern  shore  of  Albemarle 
Sound.  In  1670,  a  settlement  called  Charles-town  was 
begun  three  miles  above  the  mouth  of  the  Ashley 
River.  The  site  proved  nnhealthful  and  ten  years 
later,  a  removal  was  made  to  the  present  Charleston. 
Matters  were. in  a  continual  turmoil,  and  the  Caroli- 
nas  were  often  afflicted  with  rogues  for  governors. 
Finally,  the  disgusted  proprietors,  in  1729,  returned 
seven-eighths  of  the  land  and  the  right  of  government 
to  the  crown.  The  colonies  were  separated  into 
North  and  South  Carolina,  as  they  have  remained 
ever  since. 

Within  less  than  a  hundred  years  any  man  in  this 
country,  who  was  unable  to  pay  his  debts,  could  W 
thrown  into  prison  for  a  longer  or  shorter  term.  It 
was  ten-fold  worse  in  England,  where  the 
head  of  a  family  who  had  become  poor  Oeorgu. 
through  illness  or  no  fault  of  his  own, 
could  be  cast  in  jail  and  kept  there  until  he  died, 
while  his  wife  and  children  starved.    The  condition 
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of  the  debtor  classes  became  so  pitiful  that  a  general 
sympathy  was  aroused,  in  which  the  king  shared. 
General  James  Edward  Oglethorpe,  a  wealthy  mem- 
ber of  Parliament,  secured  a  grant  of  land  which  he 
named  Georgia,  in  honor  of  his  sovereign  George  II. 
Thither  he  shipped  one  hundred  and  twenty  of  the 
most  deserving  debtors,  who  founded  the  city  of 
Savannah,  in  February,  1733.  Oglethorpe  was  an 
able  governor,  a  brilliant  general  and  one  of  the  best 
of  men,  but  of  colonial  Georgia,  it  may  be  said  that 
it  was  killed  by  too  much  kindness.  It  was  nursed 
and  coddled,  many  of  the  laws  were  unwise,  and  the 
settlers  were  often  treated  as  if  they  were  so  many 
children.  At  the  end  of  twenty  years,  there  were  less 
than  two  thousand  people  in  the  whole  colony,  and 
industry  was  at  an  end.  In  1752,  the  discouraged 
trustees  surrendered  the  patent  to  the  crown.  Georgia 
has  made  such  strides  since  then,  and  especially  since 
the  War  for  the  Union,  that  she  is  known  as  the  Em- 
pire State  of  the  South. 

There  were  now  thirteen  colonies  planted  along  the 
Atlantic  coast,  stretching  from  New  Hampshire  to 
Georgia.  The  settlements  nowhere  extended  far  into 
the  interior,  the  vast  bulk  of  the  American  continent 
being  an  unknown  wilderness,  in  which  lived  only 
Indians  and  wild  animals.  All  the  colonies  were 
English,  united  by  common  ties  and  aims,  and  all 
were  loyal  to  the  mother  country,  despite  the  fact 
that  she  gave  more  than  one  just  cause  for  griev- 
ance. 

While  Spain,  Holland  and  other  nations  had  de- 
clined, England  and  France  had  steadilv  increased  in 
power.    They  were  rivnls  in  the  New  World  as  well 

as  in  the  Old.  Because  of  the  discovery 
England  of  the  Cabots,  England  claimed  the  entire 
a: A  Prance  <;OUntry  to  the  Pacific.  France  planted  her 
tiousin'the  settlements  in  the  valley  of  the  St.  Law- 
New  World,  rence,  and  pressed  not  only  westward  but 

southward.  Her  eyes  were  fixed  upon  the 
Gulf  of  Mexico,  and  her  dream  was  the  establishment 
of  a  mighty  empire  in  the  valley  of  the  Mississippi, 
stretching  from  the  Great  Lakes  to  the  Gulf.  She 
guarded  this  long  line  by  more  than  sixty  military 
posts,  and  pushed  her  occupation  with  resolute  vigor. 
Should  England  attempt  to  extend  her  settlements  to 
the  Pacific,  she  would  confront  a  mountain  wall  be- 
fore half  the  distance  was  passed.  The  projected 
French  empire  split  the  projected  English  kingdom 
in  twain. 

Between  the  settlements  of  the  two  nations,  lay  an 
immense  area  which  both  claimed,  and  both  began 
colonizing.  The  rightful  owner*  were  the  Indians, 
but  neither  side  gave  any  thought  to  them. 
dt  Cd,,n"  Their  province  was  to  furnish  furs  in  cx- 
cWlid*  change  for  the  white  men's  trinkets.  After 
a  time,  the  English  traders  who  made  ex- 
cursions among  the  Indians,  came  upon  French 
traders  engaged  in  the  same  business.  This  was  in 
the  territory  which  Virginia  claimed  by  virtue  of  her 
old  charter.  To  shut  out  the  intruders,  the  Ohio 
Company  was  formed  and  granted  a  half  million 
acres  to  be  located  in  the  Ohio  valley.  The  king 
ordered  that  settlement  within  the  territory  should 
1>1  begun  at  once,  but  the  French  were  first  on  the 
ground. 

Before  long,  collisions  took  place  between  these  ad- 
vance parties,  and  the  situation  grew  more  threaten!  ng. 

Duquesne,  the  French  governor  of  Can- 
ada,  in  the  spring  of  1753,  sent  a  large 
ingtou.  number  of  men  down  the  Allegheny  to 
colonize  the  region.  There  could  be  no 
mistaking  the  meaning  of  this  invasion,  and  Virginia 
was  roused  to  indignation.  Governor  Dinwiddie 
drew  up  a  courteous  but  earnest  remonstrance  and 
sent  it  to  the  French  commandant  at  Erie,  five 
hundred  miles  distant  from  Williamsburg,  the  capital 
of  Virginia.  This  letter  was  carried  on  horseback, 
through  many  perils,  by  Gkorrk  Washington, 
twenty-one  years  of  age  and  lately  appointed  major 
and  adjutant- general  of  the  militia  of  Virginia. 

The  French  officer  replied  that  he  was  at  his  post 
by  order  of  his  superior  officers;  that  he  could  not 


I  discuss  the  questions  raised  by  Governor  Dinwiddie, 
but  held  it  his  duty  to  expel  all  intruders 

I  into  the  disputed  territory.  This  meant  collision' 
war  and  Virginia  did  not  hesitate.  The  as- 
sembly voted  ten  thousand  pounds,  and,  in  the  spring 
of  1754,  a  party  was  despatched  with  orders  to  build 
a  fort  at  the  junction  of  the  Allegheny  and  Mononga- 
hela  rivers,  on  the  site  of  Pittsburg.  The  French, 
however,  were  ahead  of  the  Virginians,  drove  them 
off,  and  built  Fort  Duquesne.  Washington  was  ap- 
proaching with  two  hundred  men,  with  Colonel  Frye 
as  his  superior  officer.  They  collided  unexpectedly 
with  the  French,  of  whom  ten  were  killed  and  twenty- 
one  taken  prisoners.  In  this  fight,  Washington  car- 
ried a  musket  at  the  head  of  his  men,  and  it  is  claimed 
he  fired  the  opening  shot  of  the  French  and  Indian 
War.  Succeeding  Colonel  Frye,  who  was  mortally 
wounded,  Washington  withdrew  to  Great  Meadows, 
where  he  hastily  built  Fort  Necessity.  He  was  soon 
attacked  by  a  thousand  French  and  Indians  and  com- 
pelled to  accept  terms  which  forced  him  to  leave  the 
country. 

There  are  few  wars  in  which  there  is  perfect 
unanimity  of  sentiment  on  each  side.  New  England 
favored  the  conflict  because  her  border  settlements 
had  suffered  greatly  at  the  hands  of  the  French  and 
their  allies,  the  Indians;  New  York  re- 
luctantly  voted  an  appropriation  of  ten  Knument. 
thousand  pounds;  Maryland  was  equally 
tardy  in  appropriating  six  thousand  pounds;  New 
Jersey  and  Pennsylvania  did  nothing,  and  even  in 
Virginia,  whose  territory  had  been  invaded,  the  sen- 
timent was  not  unanimous.  England,  however,  was 
in  earnest  and  began  formidable  preparations  for  the 
struggle  whose  prize  was  the  American  continent. 

On  June  19,  1754,  delegates  from  the  four  New 
England  colonies  and  from  New  York,  Pennsylvania, 
and  Maryland,  assembled  at  Albany.  N.  Y.  . 
The  chief  purpose  was  to  affect  an  alliance  convention 
with  the  Six  Nations  that  would  hold  them 
neutral  in  the  impending  war,  for,  if  that  powerful 
league  joined  the  French,  as  there  were  good  reason 
to  fear  thev  would  do,  the  consequences  would  be 
appalling  to  our  frontier  settlements.  Providentially 
the  alliance  was  made  and  the  threatening  cloud  dis- 
sipated.   The  delegates  then  gave  their  attention  to 
plans  for  a  more  perfect  union  of  the  colonies.  Ben- 
jamin Franklin  submitted  an  ingenious  scheme,  but 
it  was  rejected  by  the  king,  who  plainly  saw  the 
shadow  of  Independence  looming  in  the  background. 

It  is  a  singular  fact  that  fighting  on  sea  and  land 
went  on  for  two  years  before  England  and  France 
would  admit  that  perfect  peace  did  not  prevail  be- 
tween them.  Then  they  threw  off  the  mask  and 
plunged  into  the  prodigious  struggle.  In 
the  spring  of  1755,  General  Braddock  ar-  ™zu*<*S 
rived  from  England  with  two  regiments  of 
regulars,  to  which  were  added  enough  provincials  to 
increase  the  force  to  more  than  two  thousand  men. 
Braddock  made  Washington  a  member  of  his  staff, 
and  the  young  Virginian  warned  him  of  the  nature  of 
the  fighting  before  him.  Braddock  scorned  the  ad- 
vice, and  bitter  was  the  penalty  he  was  forced  to  pay. 
While  marching  against  Fort  Duquesne,  and  when 
within  ten  miles  of  the  fort,  he  was  furiously  attacked 
by  Indians  who  fired  from  behind  rocks  and  trees, 
and  were  securely  protected  from  the  volleys  of  the 
regulars.  After' Braddock  had  had  five  horses  shot 
under  him,  he  was  brought  dying  to  the  ground. 
Twenty-six  officers  were  killed  and  thirty-seven 
wounded  out  of  a  total  of  eighty-two,  while  one-half 
the  soldiers  were  slain  or  disabled.  The  loss  of  the 
French  was  only  three  officers  and  thirty  men. 
Washington  took"  command  and  brought  off  the  sur- 
vivors, else  none  would  have  escaped. 

Under  the  plea  of  military  necessity,  a  force  of 
New  England  troops  landed  in  Nova  Scotia,  or  Aca- 
dia, in  1755,  and  gave  the  people  the  choice 
between  taking  the  oath  of  allegiance  and  ExpuV"[^" 
leaving  the  country.  There  was  so  much  Acadians. 
disaffection  among  these  people,  who  had 
recently  been  conquered  from  the  French,  that  there 
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wme  justification  for  the  harsh  step  of  England. 
None  the  less,  the  picture  of  six  thousand  Acadians 
turning  their  backs  forever  upon  their  native  land, 
and  of  the  breaking  up  of  families  and  friends,  many 
of  whom  never  met  again,  is  one  of  the  most  pitiful 
In  all  history. 

The  first  two  or  three  years  of  the  war  were  more 
favorable  to  the  French  than  to  the  English.  War 
was  formally  declared  between  England  and  France 
In  May,  1756.  The  two  nations  at  that  time  were  en- 
gaged on  opposite  sides  of  the  Seven  Years'  War,  one 
of  the  most  stupendous  that  ever  shook  Europe  to 
its  foundations.  William  Pitt,  the  foremost  states- 
_  ,  man  of  his  time,  became  prime  minister  of 

J&Tm?  England  and  infused  a  vigor  and  skill  in 
the  management  of  affairs  which  soon 
brought  decisive  results.  Twenty-two  thousand  reg- 
ulars were  sent  to  America,  and  the  colonies  raised 
twenty-eight  thousand  troops  to  aid  in  the  prosecu- 
tion of  the  war.  The  French  abandoned  Fort  Du- 
quesne,  and  Washington  himself  planted  the  English 
flag  on  the  ramparts.  The  place  was  named  Pitts- 
burg in  honor  of  England's  great  minister. 

The  vigorous  blows  of  Pitt  told  in  every  quarter. 
Louisburg,  after  a  comparatively  brief  siege,  was 
captured,  and  Fort  Frontenac,  on  the  site  of  Kings- 
ton, Lake  Ontario,  was  taken,  the  one  disaster  being 
the  defeat  of  the  English  in  their  assault  upon  Ticon- 
deroga. 

The  year  1759  brought  the  decisive  triumphs  of  the 
British  arms.  Forts  Niagara  and  Ticondcroga  were 
wrested  from  the  French,  and  General  Wolfe  laid 
•lege  to  Quebec,  defended  by  Montcalm.  Nearly 
three  months  passed  before  Wolfe  was  able  to  find  a 
path  by  which  his  men  could  climb  to  the 
KntfUud.  plain  in  front  of  the  city,  known  as  the 
"Heights  of  Abraham."  His  men  made 
their  way  up  this  steep  path  in  the  darkness  of  night, 
and  at  daylight  on  the  13th  of  September,  the  aston- 
ished Montcalm  saw  the  5,000  British  troops  drawn 
op  in  battle  array  in  front  of  Quebec.  The  valiant 
commander  lost  no  time  in  leading  out  hi?  garrison 
and  attacking  the  enemy.  The  French  were  defeated, 
both  Montcalm  and  Wolfe  being  mortally  wounded 
in  the  battle.  Montreal  was  captured  the  following 
year,  and  the  treaty  of  peace  between  England  and 
France  gave  all  the  possessions  of  the  latter  in  Amer- 
ica to  England,  except  two  insignificant  islands  near 
Newfoundland,  and  the  settlement  of  New  Orleans  to 
the  eastward  of  the  Mississippi.  The  battle  of  Que- 
bec, slight  as  it  was  compared  to  many  of  more  recent 
times,  ranks  among  the  great  struggles  of  history,  for 
its  result  was  to  change  the  face  of  a  continent. 

Let  us  note  the  great  changes  that  followed  the 
crowning  triumph  of  England.    Western  New  Or- 
leans and  the  vast  region  beyond,  known  as  Louisiana 
and  extending  to  the  Rocky  Mountains,  were  ceded 
to  Spain,  which  at  the  same  time  gave  Florida  in  ex- 
change  for  Cuba  and   the  Philippines, 
^?rl"   which  she  had  conquered  during  the  Seven 
miioeut.    Years'  War.    It  is  well  to  remember  that 
Spain  restored  Louisiana  to  France  in  1800, 
and  three  year*  later  the  United  States  bought  it 
from  Napoleon  Bonaparte  for  fifteen  million  dollars. 

It  has  been  shown  that  from  the  beginning  neither 
France  nor  England  paid  the  slightest  heed  to  the 

„  .  ,  rights  of  the  Indians,  who  naturally  showed 
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their   resentment.     The    French,  as  we 


know,  cultivated  the  good  will  of  the  red 
men,  who,  as  a  rule,  were  their  allies.  At  the  con- 
clusion of  the  French  and  Indian  War,  the  French 
were  obliged  to  transfer  all  their  western  posts  to  the 
English.  The  garrisons  of  the  latter  took  possession 
of  these  forts,  with  no  effort  on  their  part  to  win  the 
good  will  of  the  neighboring  red  men.  They  were 
soured  and  revengeful,  and  Pontiac,  chief  of  the  Otto- 
was,  a  man  of  marked  ability,  formed  a  conspiracy 
among  the  principal  tribes  for  a  simultaneous  attack 
upon  all  the  posts.  These  assaults,  made  in  May  and 
June,  1763,  were  successful  In  nearly  every  case,  except 
at  Detroit  and  Fort  Pitt,  which  were  warned  in  time  to 
make  preparation.   Detroit  was  besieged  by  Pontiac  in 
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person  for  more  than  six  months,  and 
through  the  arrival  of  reinforcements.  Colonel  Henry 
Bouquet  by  his  skill,  vigor  and  daring,  defeated  the 
Indians  in  one  of  the  fiercest  of  battles  and  prevented 
the  fall  of  Fort  Pitt.  Like  King  Philip,  nearlv  a 
century  before  in  New  England,  Pontiac  saw  all  hit 
hopes  vanish  in  air,  and,  like  the  famous  Wampan<.a» 
chieftain,  he  was  killed  by  one  of  his  own  race,  who 
was  bribed  to  do  the  deed  by  an  English  trader,  in 
1769.  Before  this,  the  Indian  confederacy  had  been 
shattered,  and  England  had  taken  undisputed 
sion  of  the  vast  region  ceded  to  her  by  France." 


II.  The  Revolution. 

Benjamin  Franklin,  the  best  authority,  estimated 
that  in  1766,  there  were  300,000  males,  be- 
tween the  ages  of  sixteen  and  sixty  years, 
in  the  American  colonies.  Many  of  them 
had  received  military  training  in  the  French 
and  Indian  War,  which  closed  about  a  dozen  rears 
before  the  breaking  out  of  the  Revolution.  It  may  be 
said  that  the  former  served  as  a  West  Point  for  the 
latter. 

The  continuous  oppression  of  England  goaded  the 
colonies  to  revolt.  Following  the  policy  of 
making  them  dependent  upon  the  mother  0pp^£ 
country,  manufactures  were  forbidden  in  EngUod. 
America.  The  Carolinas  were  not  allowed 
to  make  tar,  and  turpentine,  nor  was  one  colony  per- 
mitted to  manufacture  hats  to  be  sold  in  another 
colony.  The  printing  of  the  English  Bible  was  an  art 
of  piracy,  and  legally  a  man  could  not  fashion  a  horse- 
shoe  nail  without  the  consent  of  Parliament. 

The  first  of  the  Navigation  Acts  passed  in  1651, 
ordered  all  English  products  to  be  carried  to  the  col- 
onies in  English  or  colonial  vessels.  In  1663,  it  wai 
decreed  that  all  our  imports  should  come  from  Eng- 
lish ports.  The  acts  became  almost  a  dead  letter  and 
smuggling  was  common.  When  George  III.  came  to 
the  throne, vigorous  steps  were  taken  to  enforce  the 
bad  laws.  Ships  of  war  lay  off  the  coast  to  stop  trade 
with  the  French  and  Spaniards.  In  Boston  and  other 
towns,  the  king's  officers  broke  into  merchant's  shop* 


and  houses  in  search  of  smuggled  goods.  Angry  pro- 
tests were  made  but  were  useless. 

During  the  French  and  Indian  War,  the  colonies 
spent  $16,000,000,  of  which  England  repaid  about  one- 
third.  Then  she  placed  a  tax  upon  the  colonies,  and, 
since  they  were  not  permitted  to  have  any  members 
in  Parliament,  this  was  "taxation  without  represen- 
tation." The  intolerable  blow  was  the  passage  of  tbr 
Stamp  Act,  in  March,  1765.  This  ordered  that  stamps 
should  be  bought  from  the  British  government  and 
put  on  all  newspapers,  pamphlets,  legal  document*, 
etc.  It  caused  so  much  Indignation,  marked  by  riot- 
ing, that  England  repealed  the  act  the  following  year. 
She  did  not  give  up  her  claim  to  the  right  to  Ui  the 
colonies,  however,  and  quartered  troops  upon  them 
at  their  expense,  in  order  to  compel  obedience  to  her 
unjust  laws.  This  added  fuel  to  the  flame,  ^ 
and  in  a  collision,  March  5,  1770,  in  Boston,  yin»»at- 
between  the  soldiers  and  citizens,  three  of 
the  latter  were  killed  and  eight  wounded.  This  is 
remembered  as  the  Boston  Massacre. 

England  now  removed  the  tax  from  all  articles  ex- 
cept tea.    The  colonies  refused  to  use  or  to  receive 
the  tea,  and,  in  Boston,  December  16, 1773.  _ 
a  number  of  citizens,  disguised  as  Indians,  7^  pure 
broke  open    the   chests  on  one  of  the 
ships  and  threw  the  tea  into  the  harbor.  Englandwai 
so  angered  by  the  news  that  she  closed  the  port  of 
Boston,  and  sent  General  Gage  there  as 
military  governor  of  Massachusetts.    This Con^n„S 
roused  the  colonies,  and  they  began  mak-  coupe* 
Ing  ready  for  the  struggle  which  all  saw  was 
at  hand.    The  First  Continental  Congress  met  at  Phil 
adelphia,  September  5,  1774.  with  every  colony  rep- 
resented, except  Georgia,  the  weakest  of  all.  Thi* 
Congress,  sometimes  forced  to  flv  to  other  towns,  was 
In  session  until  the  close  of  the  war.    At  its  first  1 
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lag,  it  praised  the  course  of  Massachusetts  and  con- 
demned that  of  England. 

At  that  time,  and  for  one  or  two  years  later,  the 
majority  of  Americans  were  not  aiming  for  independ- 
ence: they  strove  rather  to  compel  the  mother 
country  to  be  just  to  them,  and  she  had  only  to  be  so 
in  order  to  hold  them  loyal  for  many  years  to  follow. 
A  few,  however,  clamored  from  the  first  for  independ- 
ence, and  this  number  grew,  as  the  chasm  widened 
between  England  and  the  colonies.  As  has  been  said, 
the  Revolution  was  the  work  of  an  aggressive  minority. 

General  Gage  sent  a  military  force  from  Boston  to 
Concord  a  few  miles  away,  to  destroy  some  military 
stores.  The  Americans  had  been  warned 
HvrnUof  an<j  hastily  gathered  at  Lexington,  where, 
April  19,  1775,  they  were  tired  upon  and 
eight  killed  and  several  wounded.  This  caused  a 
hurried  gathering  of  the  patriots,  who  opened  so  hot 
an  attack  upon  the  retreating  British,  that,  had  they 
not  been  reinforced,  they  would  have  been  cut  off 
before  reaching  Boston.  The  news  of  the  battle  of 
Lexington  was  carried  by  men  on  horseback  to  the 
other  colonies  and  a  general  uprising  followed. 

Thousands  gathered  at  Boston  and  began  throwing 
up  intrenchments  to  shut  in  the  British.  Finding 
that  the  works  on  Breed's  Hill  commanded  the  city, 
General  Gage  sent  a  strong  force,  June  17,  to  dislodge 
the  Americans.  The  latter  made  a  desperate  defence, 
but  their  ammunition  gave  out  and  they  were  driven 
from  the  defences.  Meanwhile,  Congress  had 
appointed  General  George  Washington  commander- 
in-chief  of  the  American  forces,  and  he  hurried  to 
Boston,  where,  on  July  3,  he  assumed  command. 
Later  in  the  year,  General  Richard  Montgomery  and 
Benedict  Arnold  led  an  expedition  into  Canada, 
which,  as  usual,  ended  in  disastrous  failure. 

Washington  pressed  the  siege  of  Boston  with  such 
vigor  that  on  March  17,  the  British  sailed  away  for 
Halifax,  Nova  Scotia.    In  June,  a  British 
Events  of    geet  attac)ied  Charleston  but  was  repulsed. 

On  July  4,  Congress  in  Philadelphia, 
adopted  the  Declaration  of  Independence,  which  was 
received  with  rejoicing  throughout  the  whole  country. 
Henceforward  the  war  was  for  independence. 

Hostilities  which  had  opened  in  New  England, 
gradually  moved  southward.  A  superior  force  of 
the  enemy  defeated  a  body  of  Americans  on  Long 
Island  in  August,  and  Washington  was  compelled  to 
withdraw  from  New  York  to  White  Plains,  where  he 
was  repulsed  October  28.  Soon  after,  he  began 
retreating  through  New  Jersey  toward  Philadelphia, 
the  British  closely  pursuing.  Those  were  the  darkest 
days  of  the  Revolution  and  many  of  the  patriots  gave 
up  in  despair.  Washington,  however,  never  lost  hope 
of  final  triumph  and  a  devoted  band  clung  to  him. 
Most  of  his  men  were  in  rags,  with  scant  food,  no 
pay  and  without  shoes,  so  that  they  left  bloody  tracks 
in  the  snow  through  which  they  plodded.  The 
leader,  when  the  fortunes  of  his  country  were  at  the 
lowest  ebb,  thrilled  all  patriotic  hearts  with  renewed 
hope,  by  suddenly  attacking  a  strong  Hessian  force 
at  Trenton  and  making  most  of  them  prisoners. 
This  memorable  victory  was  gained  on  the  morning 
of  December  26. 

Washington  was  in  a  critical  position,  with  the 
ice-choked  Delaware  behind  him  and  Cornwallis 
hurrying  down  from  Princeton.  But  he 
,jTen  *o  slipped  away,  and  on  January  3,  surprised 
and  defeated  the  enemy  stationed  in  that 
college  town.  Then  he  marched  to  Morristown, 
where  he  stayed  in  camp  until  May.  The  British 
now  attempted  to  divide  New  England  from  the  rest 
of  the  colonies,  by  forcing  a  large  army  like  a  wedge 
between  the  sections.  It  was  under  the  command  of 
General  Burgoyne,  but  he  was  so  hard  pressed  that, 
at  Saratoga,  October  17,  he  was  compelled  to  sur- 
render his  whole  force.  This  was  the  most  decisive 
victory  thus  far  of  the  war,  and  caused  France  to 
lend  her  assistance  openly  to  the  Americans. 

Elsewhere  matters  had  gone  ill  for  the  patriots. 
Washington  could  not  drive  back  the  force  which 
landed  on  the  Chesapeake  Bay  and  marched  overland 
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against  Philadelphia.  He  was  attacked  September 
11,  on  the  Brandy  wine  and  defeated.  The  enemy 
took  possession  of  Philadelphia,  and  repelled  an  as- 
sault made  October  4,  upon  them  at  German  town. 
Nothing  could  be  done,  and  Washington  and  his 
ragged,  starving  soldiers  huddled  together  in  the 
huts  at  Valley  Forge,  through  the  winter  of  1777-78, 
while  the  British  held  high  revel  In  Philadelphia,  a 
few  miles  away. 

In  February,  France  made  a  treaty  with  the  United 
States,  by  which  she  agreed  to  give  them  help.  She 
loaned  money,  sent  military  stores  to 
the  Americans  and  began  making  a  fleet  Events 
ready  to  render  still  more  important  aid.  of  1778. 
It  should  be  stated  that  French  military 
assistance  amounted  to  little  until  the  closing  years 
of  the  war.  The  fear  of  being  shut  up  in  Philadel- 
phia by  a  French  fleet  caused  the  British  to  withdraw 
from  the  city,  and  to  march  overland  to  Sandy  Hook, 
there  to  embark  for  New  York.  Washington  fol- 
lowed, and,  overtaking  them  at  Monmouth  Court 
House  (now  Freehold),  New  Jersey,  he  fought  a 
sharp  battle  in  a  flaming  temperature,  June  28.  The 
advantage  was  with  the  Americans,  but  the  enemy 
continued  their  withdrawal  to  New  York.  The 
British  were  successful  in  the  South,  capturing  Savan- 
nah, and  overrunning  the  colonies  there. 

General  Wayne  captured  Stony  Point  from  the 
British  in  July,  but  a  combined  French  and  American 
attack  on  Savannah  in  September  failed. 
In  the  same  month,  John  Paul  Jones  fought  i^rm! 
one  of  the  most  terrific  sea  fights  in  history, 
defeating  a  large  force  of  the  enemy  and  winning  im- 
perishable glory  for  himself. 

The  winter  of  1779-80  was  unusually  severe  and 
stopped  military  operations  for  the  time.  The  most 
notable  event  was  the  treason  of  Benedict  _ 
Arnold.  He  agreed  for  a  large  bribe  to  *fvfj^9 
surrender  West  Point  and  its  valuable  stores 
to  the  enemy.  The  shameful  crime  was  defeated  by 
the  capture  of  Major  Andre\  the  messenger,  who 
(October  2)  was  hanged  as  a  spy.  Arnold  escaped  to 
the  British  lines  and  afterward  died  in  deep  disgrace 
in  England.  Although  there  was  much  partisan 
fighting  in  the  South,  it  remained  in  the  possession  of 
the  British. 

The  year  1781  saw  the  end  of  the  struggle  and  the 
achievement  of  American  independence.  Disregard- 
ing Clinton,  who  was  in  New  York,  expecting  and 
prepared  for  attack,  Washington  marched  rapidly 
southward.  He  was  after  Cornwallis,  the  ablest  of 
the  British  generals,  who  had  formed  an  intrenched 
camp  at  Yorktown  on  the  peninsula  between  the 
York  and  James  rivers.  A  French  fleet,  more  power- 
ful than  the  English,  was  approaching  the  Chesapeake 
Bay  from  the  West  Indies.  Its  coming 
was  no  accident,  for  it  was  a  part  of  the 
grand  campaign.  The  fleet  arrived  August 
30,  and  the  English  naval  force  appeared  six  days  later. 
The  latter  was  so  crippled  by  an  attack  that  it  re- 
turned to  New  York,  and  the  French  transports  from 
Newport  hurried  in  with  the  transports  containing 
the  artillery  for  the  siege.  On  the  28th  of  Septem- 
ber, the  allied  French  and  Americans  took  position 
before  Yorktown.  Cornwallis  made  the  best  defense 
possible,  but  his  position  was  hopeless,  and  on  the 
17th  of  October,  he  raised  the  white  flag.  Two  days 
later,  he  gave  up  his  sword  and  surrendered 
7,247  English  and  Hessian  soldiers  and  840  ^Jf^rn' 
sailors,  including  75  brass  and  31  iron  can-  wallis. 
non.  This  victory  marked  the  birth  of 
American  independence. 

No  sooner  was  this  momentous  surrender,  com- 
pleted, than  Washington  sent  a  courier,  mounted  on 
a  fleet  horse,  to  bear  the  news  to  Philadel- 
phia, where  Congress  was  in  session.  The  ^p"^ 
rider  frequently  changed  horses  and  did  not  delphiai 
spare  himself.  As  he  thundered  through 
the  towns  and  villages,  while  speeding  northward,  he 
shouted  the  thrilling  news,  sometimes  adding  an  em- 
phatic expression  of  opinion,  and,  it  is  to  be  feared, 
that  in  some  instances,  he  exaggerated  the  tidings. 
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It  was  past  midnight  several  days  later,  when  he 
dashed  into  Philadelphia,  proclaiming  the  joyous 
news  with  almost  every  leap  of  his  steed.  Windows 
flew  up  and  heads  were  thrust  out;  lights  twinkled 
from  all  the  windows,  and  people  half-clothed 
swarmed  into  the  streets ;  then  the  clangor  of  bells 
rang  through  the  city;  men  danced,  embraced  one 
another,  flung  their  hats  in  air,  and  sang  and  shouted 
over  the  glorious  tidings.  The  national  capital  went 
wild  in  its  happy  excitement.  Congress  met  early 
and  solemnly  marched  to  church  to  give  thanks  to 
God  for  his  signal  favor.  In  the  midst  of  the  flurry 
and  greetings,  the  aged  doorkeeper  tottered  and  fell 
to  the  floor,  where  he  died  from  excess  of  joy. 

George  III.  would  have  continued  the  war  for  the 
conquest  of  America,  had  not  Parliament  forced  him 
to  give  up  the  hopeless  effort.  The  preliminary  ar- 
ticles of  peace  were  agreed  upon,  Novem- 
Peacc.  ber  30,  1782,  and  the  final  treaty,  which 
was  the  former  unchanged,  was  signed  on 
the  3d  of  September,  1783,  and  ratified  by  both  gov- 
ernments. Meanwhile,  on  the  eighth  anniversary  of 
the  battle  of  Lexington  (April  19,  1783),  Washing- 
ton had  officially  declared  the  war  at  an  end.  The 
last  British  troops  evacuated  New  York,  November 
35, —  an  event  which  has  been  commemorated  ever 
since  in  the  metropolis  of  our  country.  Washington 
bade  farewell  to  his  officers,  on  December  4,  and  then 
set  out  for  Annapolis,  where  he  surrendered  his  coin- 
mission  and  became  a  private  citizen.  Human  an- 
nals do  not  record  a  nobler  career  than  that  of 
George  Washington,  whose  lofty  patriotism,  spot- 
less character,  military  skill,  wise  statesmanship  and 
unselfish  devotion,  won  the  reverential  admiration  of 
the  civilized  world,  the  undying  gratitude  of  his 
countrymen,  and  a  fame  that  shall  continue  un- 
dimmed  through  the  coming  ages. 


III.    Formation  of  National  Government. 

It  is  true  that  the  United  States  had  won  their  in- 
dependence, but  in  doing  so  they  passed  to  the  very 
brink  of  ruin.  Commerce,  manufactures,  trade  and 
industry  had  been  destroyed  ;  the  currency  was  worth 
no  more  than  the  flimsy  paper  upon  which  the  crude 
design  was  stamped  ;  the  gaunt,  ragged  soldiers,  who 
,  tottered  to  their  desolate  homes,  had  not 

peri™]  heen  l,ai(J'  even  in  the  miserable  currency, 
for  many  mouths;  thousands  of  hearth- 
stones were  darkened  by  the  shadow  which  could  never 
be  lifted  in  this  life;  the  future  seemed  to  offer  little 
or  no  hope,  and  anarchy  and  destruction  impended 

A  common  aim  and  common  peril  held  the  States 
together  during  the  Revolution,  and  no  real  authority 
existed  anywhere.  All  that  the  Continental  Con- 
gress could  do  was  to  recommend  certain 
Antral"8  sPcc'fied  legislation  to  the  States ;  the  Slates 
authority,  did  as  they  chose  about  following  the 
advice  and  quite  often  disregarded  it  al- 
together. In  1776,  each  State  formed  its  own  gov- 
ernment, and  on  March  1,  1781 ,  adopted  the  Articles 
of  Confederation.  These  authorized  Congress  to 
declare  war,  make  peace,  issue  money  and  maintain 
an  army,  but  that  body  had  no  power  to  levy  a  single 
tax  or  enforce  a  single  law.  Any  company  of  men 
can  frame  laws  without  limit,  but  when  the'v  have  no 
means  of  enforcing  them,  legislation  become*  a  farce. 
The  A  rticles  of  Confederation  soon  proved  to  be 
absolutely  worthless. 

The  States  were  jealous  of  one  another  and  all 
dreaded  a  strong,  central  government,  without  which 
national  existence  must  come  to  an  end.  In  their 
desperation  some  of  the  States  began  issuing  paper 
,  money,  as  if  the  mere  printing  of  promises 
Rebellion.  to  Pa.v«  £avc  an.v  rci,l  vahie  to  such  slips  of 
paper.  Rhode  Island  prescribed  severe 
penalties  for  all  who  refused  to  accept  such  stuff  in 
payment  of  debts.  The  merchants  were  defiant,  and 
throughout  the  summer  of  1786  the  State  was  a 
vast,  silent  workshop,  where  all  business  was  dead. 
Massachusetts,  having  defeated  the  proposed  paper 
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money  law,  Daniel  Shays,  who  had  been  a  captain  in 
the  Continental  army,  placed  himself  at  the  head  of 
two  thousand  indignant  farmers,  dispersed  the  su- 
preme court  sitting  at  Springfield,  attacked  the 
arsenal,  and  demanded  the  abolishment  of  taxes  and 
a  general  issuance  of  paper  money.  Congress  sent 
a  strong  military  force  to  the  disaffected  section,  and 
the  revolt  was  suppressed  after  slight  bloodshed. 

These  and  other  acts  of  disorder  roused  the 
thoughtful  people  of  the  country  to  the  gravity  of 
the  danger  which  threatened  the  national 
Washington,  Franklin,  Hamilton,  Jeffer- 
son and  other  able  patriots  gave  many 
anxious  hours  to  a  consideration  of  the  convention, 
great  problem.  Virginia,  in  January,  1786, 
had  invited  commissioners  from  all  the  States  10 
meet  at  Annapolis  in  September  to  consider  the 
necessary  legislation  regarding  trade.  Only  five 
States  sent  commissioners.  They,  however,  adopted 
an  address,  urging  all  the  States'  to  name  new  com- 
missioners to  meet  in  Philadelphia  in  the  following 
May,  to  consider,  not  only  the  commercial  situation, 
but  to  "  devise  such  further  provisions  as  shall  appear 
to  them  necessary  to  render  the  constitution  of  the 
federal  government  adequate  to  the  exigencies  of  the 
Union." 

It  was  a  notable  body  of  men  that  came  together  in 
the  same  room  in  Independence  Hall,  where  the  im- 
mortal Declaration  of  Independence  had  been  signed. 
Washington  was  the  presiding  officer,  and 
among  the  members  were  Franklin,  Madi- 
son, Randolph,  Robert  Morris,  the  finan- 
cier of  the  Revolution,  Gouverneur  Morris, 
author  of  our  decimal  coinage,  and  others  of  great 
ability.  The  masterful  personality  of  Washington 
did  more  than  anything  else  to  bring  the  delibera- 
tions of  the  convention  to  a  successful  issue.  There 
was  seemingly  no  end  to  the  conflicting  views,  and 
time  and  again  the  convention  was  on  the  eve  of 
hopeless  adjournment.  But,  slowly  and  carefully  the 
great  work  was  forged  into  definite  form,  and  at  the 
end  of  four  months,  was  evolved  the  Constitution 
of  the  United  States,  one  of  the  wisest  and  most 
statesmanlike  systems  of  government  ever  framed  by 
the  wisdom  of  man. 

Twelve  slates  were  represented  in  the  Constitu- 
tional Convention  of  1787,  Rhode  Island  being  the 
only  one  that  refused  to  send  delegates. 
The  Constitution  was  signed  September  17,  I^,t,*"(5l0nn 
1787,  with  the  provision  that  it  should  go  mitutioa. 
into  effect  March  4,  1789,  if  ratified  by 
nine  States.  The  following  is  the  order  of  such  rati- 
fication: 

1787.  Delaware,  December  7. 
Pennsylvania,  Decemlwr  12. 
New  Jersey,  December  18. 

1788.  Georgia,  January  2. 
Connecticut,  January  9. 
Massachusetts,  February  6. 
Maryland,  April  28. 
South  Carolina,  May  23. 
New  Hampshire,  June  21. 
Virginia,  June  26. 

New  Vork,  July  26. 

1789.  North  Carolina.  November  21. 
1700.    Rhode  Island,  Slay  29. 

The  Constitution  divides  our  government  into 
three  branches,— legislative,  judicial  and  executive. 
The  first  is  Congress,  composed  of  the  Senate  and 
House  of  Representatives,  which  makes  the  various 
laws  governing  the  United  States.  One  would  natu- 
rally suppose  that  the  members  of  Congress 
should  be  based  upon  the  population  of  the    The  leiriv 


respective  States,  but  thi< 
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grievous  injustice  to  the  States  with  sparse 
population*:  they  would  be  virtually  help- 
less in  the  way  of  legislation  as  against  the 
more  populous  ones.  As  a  check  to  such  a  wrong, 
the  Constitution  provides  that  every  State  shall  be 
represented  in  the  United  States  Senate  by  two 
Senators,  chosen  by  the  respective  State  legislatures, 
for  a  term  of  six  years.  Thus  Nevada  has  the  same 
representation  in  "the  Senate  as  New  York 
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population  is  one  hundred  and  seventy  times  as  preat. 
Still  the  population  of  each  State  should  have  a  dis- 
tinctive representative  value  in  Congress,  and  it  is 
provided  that  the  members  of  the  House  of  Repre- 
sentatives— chosen  every  two  years  by  popular  vote 
—shall  be  based  upon  the  population  of  the  different 
States.  For  this  reason,  while  Nevada  is  entitled  to 
only  three  electoral  votes,  New  York  has  thirty-six. 
No  more  equitable  system  could  be  provided.  The 
Senate  represents  the  States;  the  House  of  Represent- 
atives, the  people. 

Although  the  slaves  were  not  citizens,  the  South 
insisted  that  they  should  be  counted  in  the  Congres- 
sional representation.  The  North  opposed, 

irxntatioB  DUt  a  comProni'se  was  effected  by  which 
three-fifths  of  the  slaves  were  represented. 
Another  compromise  was  a  shameful  one :  the  African 
siave  trade  was  authorized  until  1S08.  Truth  com- 
pels the  statement  that  while  New  England  favored 
this  immoral  bargain,  the  leading  Virginians  op- 
posed it. 

The  judicial  branch  of  the  government  is  vested  in  a 
Supreme  Court  and  in  such  inferior  courts  as  Congress 

may  from  time  to  time  establish.  The 
Thjju-       executive  power  resides  in  the  President, 

whose  term  is  four  years.  He  is  chosen 
branches,    by  electors,  each  State  being  entitled  to  the 

same  number  of  electors  as  its  Senators 
and  Representatives  in  Congress.  Congress  makes 
the  laws,  the  Supreme  Court  decides  their  constitu- 
tionality, and  the  President  enforces  them. 

The  government  of  each  state  is  modeled  on  that 
of  the  United  States,  but  Congress  alone  has  the 

power  to  form  treaties,  coin  money,  lay 
c^ngrcs*.    duties  on  imports  or  exports,  make  war  or 

peace,  provide  for  the  raising  and  support- 
ing of  armies  and  a  navy,  regulate  commerce  with 
foreign  nations  and  among  the  several  States,  estab- 
lish post-offices,  punish  piracy  and  counterfeiting, 
call  out  the  militia  to  suppress  insurrections,  grant 
copyrights  and  patents,  and  govern  the  District  of 
Columbia,  in  which  is  situate  the  capital  of  the 
United  States.  The  Constitution  should  be  carefully 
studied  by  every  youth  and  adult  in  the  country. 

Before  the  old  Continental  Congress  passed  away 
it  performed  one  of  the  most  important  acts  in  the 

history  of  our  country.     This   was  the 

we»iernrth"  Pas8aBe  m  Ju'v*  17%7<  of  ordinance, 
Territory,    organizing  the  Northwestern  Territory, 

from  which  the  States  of  Ohio,  Indiana, 
Michigan,  Wisconsin  and  Illinois  were  afterward 
formed.  The  ordinance  encouraged  schools,  guar- 
anteed freedom  of  conscience,  and  shut  out  slavery 
and  involuntary  servitude,  except  for  the  punish- 
ment of  crimes. 

One  of  the  strange  difficulties  which  confronted 
Congress  at  the  close#of  the  Revolution  was  the  divi- 
sion of  this  immense*  region,  which  was  claimed  by 
several  States.  In  some  of  the  original  grants,  the 
western  boundaries  were  clearly  defined,  but  in  the 
case  of  others,  the}-  were  not.  Six  of  the  States  were 
supposed  to  extend  to  the  Pacific,  but  in  1763,  the 
Mississippi  became  the  extreme  boundary  in  that  di- 
rection. The  disputes  became  irreconcilable  and,  as 
the  only  way  out  of  the  tangle,  all  the  States  in  the 
controversy  ceded  their  claims  to  the  United  States. 
The  result  was  the  formation  of  the  western  bounda- 
ries of  New  York,  Virginia,  Massachusetts,  Connect- 
icut, South  Carolina,  North  Carolina  and  Georgia, 
as  they  are  at  the  present  time. 

A  stream  of  navigation  set  in  toward  the  North- 
west Territory,  for  the  lands  were  fertile  and  inviting, 

a  governor  had  been  appointed  and  17,000,- 
crfVhen,enl  000  acres  °*  lant*  nao<  been  purchased  from 
Northwest.  tne  Indians  and  thrown  open  to  settlement. 

Most  of  the  pioneers  floated  down  the  Ohio 
in  flatboats  to  their  destination,  and  villages  .  "■<! 
'owns  rapidly  sprang  into  existence.  The  flourishing 
city  of  Marietta  was  begun  in  1788,  and  Losantiville 
afterward  grew  into  the  metropolis  of  Cincinnati. 
For  years  there  was  more  or  less  trouble  with  the 
Indians,  who,  in  many  cases,  fiercely  resisted  the  in- 


roads of  the  white  people.  Hundreds  of  settlers  fell 
before  the  tomahawk  and  rifle  ere  peace  came  to  the 
harried  frontier. 

It  was  provided  that  when  nine  States  had  ratified 
the  Constitution,  it  should  go  into  effect.  This  took 
place  In  time  for  the  Presidential  election  to  be  held 
in  1789.  North  Carolina  and  Rhode  Island 
were  too  late  to  take  part  and  New  York  First  Presi- 
failed  to  pass  a  law  providing  for  the  mode  election, 
of  choosing  electors.  As  a  consequence, 
only  ten  States  took  part  in  the  first  Presidential 
election.  Of  the  sixty-nine  electoral  votes  cast, 
George  Washington  received  every  one  for  President, 
while  those  for  Vice-President  were:  John  Adams, 
of  Massachusetts,  34;  John  Jay,  of  New  York,  9;  R. 
H.  Harrison,  of  Maryland,  6;  John  Rutledge,  of 
South  Carolina,  6;  John  Hancock,  of  Massachusetts, 
4;  George  Clinton,  of  New  York,  3;  Samuel  Hunt- 
ingdon, of  Connecticut,  2;  John  Milton,  of  Georgia, 
2:  James  Armstrong,  of  Georgia,  Benjamin  Lincoln, 
of  Massachusetts,  and  Edward  Telfair,  of  Georgia,  one 
vote  each.  Four  votes  were  not  cast.  John  Adams, 
therefore,  became  Vice-President.  At  that  time,  a 
majority  of  votes  was  necessary  to  elect  a  Presi- 
dent, but  it  was  not  required  in  the  case  of  a  Vice- 
President.  The  two  consequently  might  belong  to 
different  political  parties.  This  law  was  changed  in 
1804,  by  a  constitutional  amendment.  The  time  for 
the  counting  of  the  electoral  votes  by  Congress  was 
fixed  for  the  first  Wednesday  in  March,  which,  in 
1789,  was  on  the  4th.  This  has  remained  the  date  of 
each  Presidential  inauguration,  except  when  it  falls 
on  Sunday.  In  that  case,  the  5th  of  March  becomes 
the  important  day. 

The  cltv  of  New  York  was  chosen  for  the  meeting 
place  of  Congress,  but  no  quorum  appeared  until  the 
6th  of  April.  Washington  loved  the  life  of  a  gentle- 
man farmer  at  Mount  Vernon,  and  when  he  returned 
to  his  estate,  at  the  close  of  the  Revolution,  it  was 
with  the  hope  that  he  would  be  permitted 
to  spend  the  remainder  of  his  days  there;  Washing- 
but  he  was  too  exalted  a  patriot  to  disre-  £ 
gard  the  call  of  his  country.  He  left  his  York, 
home,  April  ifi,  and  reached  New  York  a 
week  later.  He  was  welcomed  at  every  stage  of  his 
journey  by  joyous  shouts,  songs  and  honors.  Men, 
women  and  children  united  to  do  reverence  to  the 
foremost  American,  whose  eyes  repeatedly  filled  with 
tears  at  these  proofs  of  the  universal  love  in  which  he 
was  held.  He  was  indeed  the  Father  of  his  Country, 
"  First  in  peace,  first  in  war,  and  first  in  the  hearts  "of 
his  countrymen." 

The  inauguration  of  Washington  took  place  April 
30,  in  Federal  Hall,  on  the  site  of  the  present  sub- 
treasury  building.  An  immense  multitude  cheered 
the  great  man,  when  in  full  view  of  them,  the  oath 
was  administered  by  Chancellor  Robert  R. 
Livingston,  of  New  York.  The  wisest  of  cabinet' 
men  needs  counsellors,  and  Washington 
lost  no  time  in  choosing  his  cabinet.  The  names 
confirmed  by  the  Senate  were:  Thomas  Jefferson  (he 
would  have* been  chosen  Vice-President  had  he  not 
been  a  Virginian,  like  Washington),  Secretary  of 
Foreign  Affairs  (afterward  changed  to  Secretary  of 
State) ;  Alexander  Hamilton,  Secretary  of  the  Treas- 
ury; Henry  Knox,  Secretary  of  War;  and  Edmund 
Randolph,  Attorney-General.  Washington  also 
nominated  John  Jav  as  Chief  Justice  of  the  Supreme 
Court,  and  John  Rutledge,  James  Wilson,  William 
dishing,  Robert  H.  Harrison,  and  John  Blair  asso- 
ciates.   All  were  confirmed  except  Rutledge. 

A  gigantic  task  confronted  the  first  administration, 
for  it  was  necessary  to  set  the  complicated  machinery 
in  motion  and  provide  immediate  cure  for  the  ills  of 
the  country.  The  most  urgent  need  was  the  financial 
one.  The  United  States  was  bankrupt  and 
unable  to  borrow  money  any  where.  Provi-  Thcwi*e 
dentially,  Washington  had  chosen  the  ablest  ^cxamlcr 
financier  of  his  time  as  his  Secretary  of  the  Hamilton. 
Treasury.  Alexander  Hamilton  was  not 
only  honest  to  the  core,  but  he  was  wise  and  far-seeing 
I  beyond  most  men.    He  set  out  with  the  self-evident 
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truth  that  it  is  the  moral  duty  of  every  nation,  as  it  is 
of  every  individual,  to  pay  its  debts.  His  first  propo- 
sition, therefore,  was  to  pay  every  dollar  of  the  for- 
eign and  domestic  obligations  of  the  government 
with  interest.  It  was  a  herculean  task,  but  Congress 
agreed  to  it. 

The  next  proposition  of  Hamilton  staggered  Con- 
gress and  alarmed  many,  for  it  was  that  the  Federal 
government  should  assume  the  debts  of  all  the  States. 
Jefferson  led  the  opposition,  which  was  so  powerful 
that  a  concession  had  to  be  made  regarding  the  loca- 
tion of  the  national  capital.  The  South  were  eager 
that  it  should  tie  in  their  section.  It  was  agreed  that 
It  should  remain  in  the  city  of  New  York  until  1790, 
then  be  transferred  to  Philadelphia,  and  thence  in 
1800  to  Washington  on  the  Potomac. 

The  potent  objection  to  this  assumption  of  the 
State  debts,  as  well  as  the  establishment  of  a  national 
bank,  was  that  it  would  give  too  great  power  to  the 
Federal  government,  which  would  thus  be  strength- 
ened at  the  expense  of  the  different  States.  The  op- 
position to  Hamilton's  policy  came  from 
Federalist.  the  North  as  well  as  the  South.  Hamilton, 
ll'c»n*.  as  has  been  stated,  won  in  the  end,  but  the 
debates  in  Congress  were  persistent  and 
earnest,  and  resulted  in  the  formation  of  the  Federal 
and  Republican  parties.  The  Federalists,  whose 
leaders  were  Washington,  Hamilton,  Madison  and 
Adams,  favored  giving  to  the  national  government  all 
the  authority  and  powers  permitted  by  the  Constitu- 
tion; the  Republicans  held  that  all  such  powers,  un- 
less specifically  accorded  to  the  government  by  the 
Constitution,  should  inhere  in  the  respective  States. 
Thomas  Jefferson  was  the  foremost  Republican  of  his 

•ay- 
Congress,  upon  the  recommendation  of  Hamilton, 
passed  an  important  act  in  February,  1792.  It  pro- 
vided that  while  the  material  from  which 
goods  were  made  should  not  be  taxed,  the 
importation  of  the  goods  which  competed 
with  those  manufactured  in  this  country 
should  be  prohibited.  This  was  the  first  protective 
tariff.  As  we  know,  the  questions  of  free  trade,  high 
protection,  and  tariff  for  revenue  only,  have  occupied, 
more  or  less,  the  attention  of  Congress  from  that 
time  to  the  present,  as  it  is  sure  to  engage  its  atten- 
tion for  an  indefinite  time  to  come. 

Mention  has  been  made  of  the  stream  of  emigration 
which  flowed  westward,  and  of  the  troubles  with  the 
Indians.  The  outrages  became  so  numerous,  that 
General  Harmar  was  sent  with  a  considerable  force 
to  punish  the  red  men,  but  was  defeated  (October, 
1790).  President  Washington  then  despatched  Gen- 
eral Arthur  St.  Clair,  the  first  governor  of  the  North- 
west Territory,  and  an  officer  of  the  Revolution  to 
chastise  the  red  men.  Washington  under- 
trmihles  stood  Indian  warfare  perfectly,  and  warned 
St.  Clair  against  being  ambuscaded.  Yet 
that  officer  led  his  men  into  an  ambush  and  was  routed 
with  dreadful  slaughter  (November,  1791).  The 
news  filled  Washington  with  a  tempestuous  rage  —  a 
very  rare  occurrence  with  him  —  but  when  the  storm 
passed,  he  declared,  with  his  usual  magnanimity, 
that  perhaps  he  was  unjust,  and  he  would  not  con- 
demn St.  Clair  until  he  had  heard  his  explanation. 
The  President,  however,  made  no  mistake,  when  he 
sent  General  "  Mad  Anthony  "  Wayne  to  the  West. 
That  skilful  and  daring  leader  crushed  so  completely 
the  combined  Indians  at  Fallen  Timber,  in  August, 
1794,  that  they  did  not  rally  for  years.  Over  a 
thousand  chiefs  and  warriors  met  the  United  States 
commissioners  at  Fort  Greenville,  some  months  later, 
and  signed  a  treaty  of  peace  and  gave  up  their  rights 
to  a  large  territory,  now  forming  a  part  of  Indiana 
and  Michigan. 
The  Constitution  requires  that  a  census  of  the 
United  States  shall  be  taken  every  ten 
First  cen-  years.  The  first  enumeration  was  in  1790. 
United  This  showed  that  the  total  population  was 
state*.  3,929,314.  Virginia  had  the  greatest,  with 
747,610;  Pennsylvania,  with 434,373,  ranked 
next;  North  Carolina,  with  393,751,  third,  while  Ten- 
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nessee,  with  35,691,  stood  at  the  foot  of  the  list  In 
1800,  Virginia  was  still  in  the  lead  and  the  total  popu- 
lation had  risen  to  5,308483. 

Washington  longed  to  retire  to  private  life,  but  hit 
countrymen  would  not  permit,  and  he  was 
chosen  unanimously  for  a  second  term,  Second 
while  John  Adams  once  more  became  Vice- 
President.  By  this  time,  party  differences 
were  strongly  defined.  Hamilton  was  the 
leader  of  the  Federalists  and  JerTerson  of  the  Repub- 
licans, and  it  often  required  all  the  tact  and  sternness 
of  Washington  to  prevent  an  open  rupture  between 
these  two  brilliant  members  of  his  cabinet.  It  hat 
been  said  of  Washington  that  in  him  were  dis- 
played the  sanity  of  genuis  and  the  genius  of  sanity. 
He  was  always  cool,  thoughtful  and  calm  in  hu 
judgments,  of  matchless  poise  and  of  perfect  self- 
control.  The  greatest  of  his  contemporaries 
sometimes  betrayed  into  impulsive  acts  or 
but  it  was  never  so  with  the  Father  of  his 
Country.  The  "  Citizen  Genet "  incident 
was  an  instance  of  his  clear  sense  and  in- 
tuitive perception  of  the  right  thing  to  do. 
France  was  plunged  into  the  bloodiest 
revolution  of  modern  times  during  the  closing  year; 
of  the  eighteenth  century.  The  Federalists  as  a  whole 
sympathized  with  England  in  1793,  when  she  and 
France  went  to  war,  because  England  represented 
law  and  order,  but  the  Republicans  favored  the  rev. 
olutionists  in  France,  until  their  excesses  appalled  thf 
civilized  world.  It  was  natural  that  the  "  democrats '' 
of  that  country  should  expect  the  aid  of  the  United 
States  against  England,  not  only  because  of  the  help 
given  to  us  during  the  Revolution  by  France,  but  be- 
cause of  the  similar  aims  and  aspirations  of  the  two 
peoples.  In  1793,  the  French  democrats  sent  "Ciii- 
zen  Genet  "  ( all  titles  being  abolished  )  as  thei r  minister 
to  this  country. 

The  insolence  of  this  man  approached  the  sublime. 
His  first  grossly  discourteous  act,  after  landing  at 
Charleston,  S.  C„  was  to  fail  to  present  his  credro- 
tials  to  our  government.  He  began  enlisting  recruit] 
and  fitting  out  privateers  to  serve  against  England. 
This  was  a  flagrant  breach  of  neutrality,  and  many 
prominent  Americans,  who  knew  better  and  ought  to 
nave  been  ashamed  of  themselves,  encouraged  Genet 
in  his  high-handed  course.  Even  Jefferson  sympa- 
thized with  him  at  first,  but  soon  resented  his  unpar- 
donable impudence.  Washington  sternly  quenched 
the  marplot,  and  gave  his  government  to  understand 
that  he  was  persona  no*  grata.  France  cancelled  his 
commission  and  ordered  him  to  return  home.  Genet 
knew  that  if  he  obeyed,  the  guillotine  awaited  him.  to 
he  stayed  in  this  country,  married  an  excellent  lady, 
became  a  respectable  citizen  and  lived  to  old  age. 

The  first  State  admitted  into  the  Union  was  Ver- 
mont, March  4,  1791.  The  name  signifies  "grc*n 
mountains,"  and  the  region  was'  first  visited  by  Charr.- 
plain  in  1609.  It  was  settled  by  emigrants  from 
Massachusetts.  New  Hampshire  and  New  York 
claimed  the  territory,  and  the  king  decided  . 
in  favor  of  the  latter.  Kentucky  came  into 
the  Union.  June  1,  1792.  It  was  originally  sutr* 
a  part  of  Virginia,  and  was  organized  into 
a  Territory  in  1790.  The  name  is  of  Indian  origin, 
but  does  not  have  the  meaning  of  "  dark  and  bloody 
ground,"  so  often  given  to  it.  The  famous  pioneer 
Daniel  Boone  settled  in  Kentucky  in  1769,  and  the 
section  was  the  scene  of  many  encounters  between  the 
red  men  and  the  whites.  Tennessee  became  a  State, 
June  1,  1796.  A  short  time  before  the  Revolution,* 
number  of  defeated  "  Regulators  "  passed  from  North 
Carolina  and  settled  on  the  Watauga  and  Holston 
rivers,  where  under  the  lead  of  John  Sevier  and 
James  Robertson,  and  with  a  community  mostly  w 
Scotch-Irish  6tock,  an  independent  commonwealth 
was  formed.  The  first  representative  sent  to  Con- 
gress by  Tennessee  was  Andrew  Jackson. 

There  was  so  much  friction,  owing  to  a  variety « 
causes  between  England  and  the  United  States,  that 
Chief  Justice  Jay  was  sent  to  London  to  negotiate 
a  treaty.    This  was  signed  in  November,  179*.  but 
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the  public  did  not  learn  of  its  provisions  until  it  had 
been  ratified  by  the  Senate  more  than  six 
•JJj^iS*  months  later.  It  provided  for  the  payment 
of  debts  in  dispute  to  British  creditors, 
and  of  indemnity  for  illegal  captures  of  American 
nhips.  The  ports  of  this  country  were  opened  to 
British  ships  in  return  for  privileges  in  the  British 
West  Indies  of  slight  value  to  us ;  no  compensation 
was  provided  for  slaves  taken  out  of  the  country  by 
the  British  during  the  Revolution,  nor  was  England 
bound  to  stop  the  impressment  of  seamen  from  Ameri- 
can ships.  When  the  terms  of  this  treaty  became 
known,  a  storm  of  indignation  swept  over  the  country 
at  what  was  considered  a  cowardly  surrender  to  Eng- 
land. Jay  was  burned  in  effigy,  and  several  of  the 
Federal  leaders  assaulted,  but,  as  passion  cooled,  and 
a  calm  review  of  all  the  circumstances  was  had,  it 
was  seen  that  although  the  treaty  failed  to  accomplish 
what  was  desired,  it  was  an  important  step  in  the 
right  direction,  and  reflected  credit  upon  the  author. 


IV.    Social  Lifk  and  Customs. 

We  have  traced  the  history  of  our  country  from  its 
discovery  and  colonization  to  the  establishment  of  a 
national  government.  Through  hardships,  trials  and 
self-sacrifice,  we  have  seen  it  planted  upon  a  founda- 
tion of  rock,  and  have  noted  the  principal 
o?wI»}*.k  events  of  the  administrations  of  Washing- 
hijtoa.  ton,  the  first  President, —  the  peerless  pilot 
who  guided  the  ship  of  state  through  the 
breakers  which  threatened  its  destruction.  The  pence 
that  succeeds  war  is  often  more  dangerous  to  a  peo- 
ple than  war  itself,  but  the  immortal  Father  of  his 
Country  was  no  less  great  as  a  statesman  than  as  a 
warrior.  His  matchless  poise,  his  unerring  judgment, 
his  far-seeing  sagacity,  his  prevision,  which  saw  with 
marvelous  clearness  into  the  future,  his  lofty  patriot- 
ism, and  whole-souled  devotion  to  the  highest  in- 
terests of  his  countrymen,  proved  that  he  was  the 
instrument  chosen  by  heaven  to  create  and  launch  the 
greatest  nation  in  history. 

It  is  well  before  tracing  the  historical  events  of  the 
United  States  to  the  present  time  that  we  should 
study  the  social  characteristics  of  our  an- 
TOioniaT*  cestors.  No  study  can  be  more  interesting 
divisions.  and  instructive,  for,  lacking  such  knowl- 
edge, none  can  understand  our  real  history. 
During  the  colonial  period  the  thirteen  colonies  crys- 
tallised into  what  may  be  termed  three  divisions, — 
New  England,  the  South,  and  the  middle  section 
originally  settled,  with  the  exception  of  Pennsylva- 
nia, by  the  Dutch.  Each  had  its  distinct  features,  as 
manifested  in  the  industries  and  social  life  of  the  peo- 
ple themselves. 

We  know  that  the  New  England  pioneers  were 
sturdy,  robust,  God-fearing  people,  who,  having  left 
Htroic  e  mother  country  to  escape  religious  per- 

duranceof  sedition,  faced  all  possible  sufferings  un- 
th<  New  flinchingly.  We  cannot  help  believing 
England  (hat  when  manv  died  from  disease,  starva- 
tion,  or  by  the  tomahawk  of  the  vengeful 
red  man,  the  survivors  felt  a  pang  of  homesickness, 
and  sighed  for  the  old  days,  beyond  the  stormy  ocean, 
where,  if  they  were  scorned  and  spat  upon,  they  had 
food,  clothing  and  comparative  safety.  But  never 
w»<  a  murmur  heard,  nor  did  any  stricken  father  or 
mother  speak  of  going  back  to  England.  They 
grimly  held  fast,  ready  to  lie  down  and  die  in  the 
dismal  wilderness,  if  need  be,  were  it  the  will  of  God. 

Such  pioneers  cannot  fail  of  success,  as  history 
Proves,  but  their  training  makes  them  austere  and 
harsh.  Unalterable  in  their  conviction  that  they  and 
only  they  were  right,  they  extended  little  or  none  of 
_..  that  sweet  charity  to  others  which  is  the 
onThiriu.  foundation  of  the  Christian  religion.  They 
Meats.  drove  Roger  Williams  away,  banished  Anne 
Hutchinson,  persecuted  the  Quakers,  would 
not  tolerate  the  Catholics,  and  among  the  score 
*hom  they  slew  on  the  charge  of  witchcraft,  was  one 
miserable  victim  who  suffered  the  penalty  of  being  [ 


crushed  to  death.  When  one  of  the  governors  came 
upon  a  party  of  children,  having  a  merry  time  around 
a  May-pole,  he  angrily  beat  the  ground  with  his  cane, 
ordered  them  to  their  homes  to  meditate  upon  the 
sin  of  their  frivolity,  and  lost  no  time  in  having  the 
pole  chopped  down.  Human  nature,  however,  has 
always  been  the  same,  and  such  senseless  severity 
does  no  good  but  much  harm.  It  need  hardly  be 
said  that  novel -reading,  dancing,  and  dramatic  enter- 
tainments were  looked  upon  as  sins  that  were  almost 
unpardonable. 

The  earliest  houses  were  small  cabins  of  logs,  made 
to  resist  attacks  by  Indians.  Oiled  paper  was  used  in 
the  windows,  because  glass  was  costly.  The  interior 
generally  consisted  of  two  or  three  rooms,  the  upper 
being  open,  so  as  to  receive  the  warmth  from  below, 
and  was  reached  by  a  sloping  ladder.  The  fireplace 
occupied  all  or  the  greater  part  of  one  side 
of  the  lower  story,  and  the  roaring  blaze  The  houses, 
sent  four-fifths  of  the  heat  up  the  chimney. 
This  fire  was  made  to  do  all  the  cooking  and  baking 
for  the  family.  For  a  long  time,  no  carpet  was  seen, 
and  in  many  cases  the  floor  was  the  cold  earth,  worn 
smooth  by  the  incessant  tramping  of  feet.  The  furni- 
ture was  scant  and  consisted  of  a  few  stools,  chairs  and 
a  bench  or  two.  The  latch  of  the  door  was  raised 
from  the  outside  by  means  of  a  leathern  string,  pass- 
ing through  a  hole  over  the  latch.  To  lock  the  door 
at  night,  the  latch  string  was  drawn  in.  Even  now, 
when  a  man  wishes  to  tell  a  friend  he  is  welcome  as 
a  visitor,  he  sometimes  says:  "You  will  find  my 
latchstring  outside."  Forks  at  first  were  not  used 
and  blocks  of  wood  often  served  for  plates.  Pewter 
plates  appeared  after  a  time,  and  were  scrubbed  so 
bright  that  they  served  for  mirrors.  Many  boys  and 
girls  learned  the  alphabet  from  the  letters  stamped 
around  the  rim  of  their  plates.  Coffee  and  tea  grad- 
ually came  into  use,  and  nearly  every  family  brewed 
its  own  beer.  Hard  cider  and  rum  were  common 
and  there  was  no  objection  to  a  church  member  drink- 
ing all  he  wished,  so  long  as  he  did  not  became  intox- 
icated. 

Until  well  into  the  nineteenth  century,  the  men's 
trousers  ended  at  the  knee.  The  rich  wore  silk 
stockings,  velvet  trousers,  and  ornamented  their 
shoes  with  gold  or  silver  buckles,  as  they 
did  their  knees.  The  long  coats  of  the  The  dress, 
wealthy  were  of  brilliant  color,  and  were 
ornamented  with  gold  lace;  the  caps  were  of  silk  or 
velvet  and  broad-brimmed ;  the  cloak  of  red,  and  the 
wigs  were  powdered  or  bleached.  Perfumes  were 
more  popular  than  they  are  to-day.  There  was  little 
or  no  difference  between  the  costumes  of  the  boys 
and  girls  and  that  of  their  parents. 

Little  money  was  seen,  business  being  mostly  done 
by  barter.  Massachusetts,  beginning  in  1652,  was  the 
only  colony  for  a  long  time  to  coin  money. 
Because  of  the  emblem  of  a  pine  tree  on  the  currency" 
die,  the  pieces  were  known  as  pine-tree  six- 
pences, shillings,  etc.  As  a  matter  of  economy,  the 
same  date  was  stamped  upon  the  coins  for  thirty 
years. 

Steamboats  did  not  come  into  use  until  the  nine- 
teenth century  was  well  advanced,  and  locomotives 
appeared  still  later.  For  short  distances, 
the  people  walked  or  rode  on  horseback.  Metht™°,' 
The  bridges  were  few  and  streams  were 
forded  or  ferried.  Communication  along  the  coast 
was  by  means  of  sloops  and  vessels.  When  the  wind 
was  favorable,  the  voyage  between  New  York  and 
Philadelphia  was  made  in  two  or  three  days.  The 
well-to-do  had  their  lumbering  chaises  and  big- 
wheeled  gigs. 

We  have  already  referred  to  the  religious  strictness 
of  the  Puritans.  Attendance  on  divine  service  was 
compulsory,  and  the  minister  was  supreme. 
None  dared  gainsay  him,  and  a  "church  M^?,°| 
reproof"  was  dreaded  above  all  things.  menu 
Profanity  was  punished  by  standing  the 
offender  in  a  public  place,  with  his  tongue  held  as  if 
in  a  vise  by  a  cleft  stick.  If  his  offense  was  especially 
heinous,  he  was  fined,  Imprisoned  or  set  in  the  stocks. 
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The  woman  convicted  of  being  a  scold  was  gagged 
and  publicly  exposed  in  front  of  her  own  home.  If 
that  did  not  cure  her,  she  was  ducked,  by  which  time 
she  was  sure  to  be  ready  to  place  a  check  upon  her 
unruly  member. 

The  meeting-houses  were  small  barns,  without 
carpets,  instrumental  music  or  fire,  even  in  midwinter. 

An  invalid  woman  was  allowed  to  bring  a 
At  Church,  warming  pan  for  her  feet.  The  introduc- 
tion of  a  stove  split  more  than  one  congre- 
gation asunder.  Men  and  women  sat  apart,  and  the 
boys  were  placed  in  the  galleries  or  on  the  pulpit  stairs. 
The  sermon  was  an  hour  and  often  more  in  length, 
and  the  constable  or  tithing  man  kept  a  sharp  lookout 
for  nodding  heads.  If  a  man  or  boy  became  drowsy, 
he  was  roused  by  a  smart  tap  from  the  end  of  a  stick 
in  the  hands  of  the  mentor.  If  the  drowsy  one  was  a 
woman,  the  stick  was  reversed,  and  the  downy  tail  of 
a  rabbit  tied  thereto  was  softly  passed  over  her  fore- 
head. The  flint  and  steel  were  used  to  start  a  fire, 
the  lucifer  match  being  an  invention  of  the  nineteenth 
century,  which  also  saw  the  introduction  of  Sunday 
Schools. 

The  people  of  New  England  were  mainly  agricul- 
turists, but  they  sent  large  quantities  of  salted  fish, 
lumber  and  furs  to  England,  in  exchange  for  such 
articles  as  they  needed.  Ship-building  and 
Education,  coast  trade  soon  grew  into  important  in- 
dustries. As  might  be  supposed,  the  New 
Englanders  did  not  neglect  the  interests  of  education. 
We  have  learned  of  the  founding  of  Harvard  College  in 
1636.  The  Public  Latin  School  had  been  opened  the 
year  previous  in  Boston,  and  other  public  schools  rap- 
idly followed.  An  all-important  step  was  taken  in 
1647,  when  the  general  court  ordered  that  in  every 
township  containing  fifty  householders  a  school-teacher 
should  be  appointed  to  instruct  "  all  such  children  as 
shall  resort  to  him  to  write  and  read." 

The  Dutch  of  New  York  in  their  thrift,  tidiness  and 
morality  resembled  the  New  Englandert,  but  they 
were  more  easy-going  in  their  wavs  and  fonder  of 
the  good  things  of  life.  They  welcomed  all 
The  Dutch,  creeds  and  were  contented,  law-abiding, 
peaceful  and  happy.  The  traffic  in  furs  first 
drew  the  Hollanders  to  the  New  World,  and  for 
years  the  trade  was  very  profitable.  After  a  time, 
agriculture  received  attention.  This  was  chiefly  due 
to  the  action  of  the  New  Netherland  Company,  which 
promised  an  estate  of  sixteen  miles  frontage  on  the 
Hudson  to  every  member  who  brought  fifty  permanent 
settlers  into  the  province.  The  owners  of  these  exten- 
sive estates  were  called  "patroons,"  and  were  given 
manorial  privileges,  which  afterward  caused  the 
"  Anti-renters"  war,  marked  by  violence  and  blood- 
shed. The  first  public  school  was  established  in  New 
Amsterdam  in  1633. 

While  New  England  was  settled  mainly  by  English- 
men fleeing  from  religious  persecution,  the  major 
portion  of  the  Virginian  pioneers,  or  Cavaliers,  be- 
longed to  the  Church  of  England,  and  were 
The  South,  members  of  the  Beet  that  persecuted  the  In- 
dependents and  Puritans.  A  large  number 
came  to  Virginia  after  the  execution  of  Charles  I.  and 
the  establishment  of  the  Commonwealth.  They  were 
brave,  chivalrous  and  hospitable,  fond  of  horse-racing, 
cock-fighting,  and  the  amusements  which  were  looked 
upon  with  horror  in  New  England.  Every  stranger 
was  welcomed  by  the  planter  to  whom  he  presented 
himself,  and  treated  as  a  gentleman,  so  long  as  he 
proved  himself  one.  Indeed,  in  the  olden  times,  the 
planter  sent  out  his  sen-ants  to  bring  in  such  travelers 
as  were  passing  through  the  neighborhood,  and  his 
home  was  at  their  disposal,  no  matter  how  long  they 
chose  to  remain.  This  spirit  of  hospitality  remains 
one  of  the  most  pleasing  traits  of  the  southerners  of 
to-day. 

There  were  no  manufactures  in  the  South  until  a 
comparatively  recent  period.  The  men  of  means  were 
planters,  whose  work  was  done  by  slaves.  Climate 
and  soil  were  favorable  to  the  production  of  sugar, 
cotton  and  tobacco,  and  slavery,  which  existed  at  first 
in  all  the  colonies,  finally  became  a  structural  part  of 


society  in  the  South.  The  efforts  of  England  to  sup- 
press all  manufactures  in  the  colonies  incited  the  pro- 
pie  to  greater  efforts,  so  that,  when  the  Revolution 
came,  New  England  and  some  sections  of  the  middle 
colonies  were  able  to  provide  their  own  clothing. 
This,  it  must  be  noted,  was  not  true  of  the  South, 
where,  as  has  been  stated,  no  manufactures  existed. 

At  the  opening  of  the  Revolution  it  is  estimated  that 
the  number  of  slaves  in  Virginia  was  165,000;  in  South 
Carolina,  110,000;  in  Maryland,  80,000;  in  North  Caro- 
lina, 75,000;  in  Georgia,  16,000;  in  New 
York,  15,000;  in  Pennsylvania,  10,000;  in  Slavery. 
Delaware  9,000;  in  New  Jersey,  7,600,  with 
13,400  distributed  through  New  England.  Virginia 
would  have  stopped  the  slave  trade  in  1769  had  she 
not  been  forbidden  by  royal  authority.  Rhode  Island, 
Massachusetts  and  other  northern  colonies  took  a  lead- 
ing part  in  the  shocking  traffic,  and  the  crime  of 
human  slavery  therefore  rests  upon  the  North  as  well 
as  the  South. 


V.   Growth  and  Progress. 

Shortly  after  the  States  had  organized  under  the 
Constitution,  a  number  of  amendments  were  found 
necessary.  The  first  ten  of  these  were  declared  in 
force,  December  15,  1791.  These  guaran- 
teed religious  freedom,  liberty  of  the  press,  Ameaa- 
and  the  right  of  petition;  the  right  of  each  th'"^ 
State  to  maintain  a  militia;  forbade  the  siitutton. 
quartering  of  soldiers  upon  any  house 
without  the  consent  of  the  owner,  and  unreasonable 
searches ;  gave  protection  in  the  case  of  capital 
crimes;  the  right  of  speedy  trial;  of  trial  by  jury; 
prohibited  excessive  bail,  fines  and  unusual  punish 
ments;  declared  that  the  enumeration  of  Constitu- 
tional rights  shall  not  exclude  others  retained  by  the 
people;  and  reserved  to  the  States  all  the  right's  not 
delegated  to  the  United  States  by  the  Constitution, 
and  not  prohibited  by  it  to  the  States.  The  eleventh 
amendment,  regarding  the  judicial  power  of  the 
United  States,  became  operative  January  8,  179S. 
The  twelfth  amendment,  regulating  elections,  as- 
sumed force,  September  28,  1804.  The  remaining 
three  amendments  were  ratified  after  the  close  of  the 
Civil  War. 

Hamilton's  favorite  scheme  of  a  national  bank  went 
into  effect,  in  1791,  the  Rank  of  the  United  States 
having  been  chartered  for  twenty  years. 
Its  capital  was  $10,000,000,  one-fifth  being  EsubliOi- 
owned  by  the  government.    The  faith  of 
the  people  in  the  stability  of  the  govern-  h»nk»»d 
ment  was  proved  by  their  eagerness  in  sub-  mint 
scribing  for  the  remainder  of  the  capital. 
It  would  have  been  quickly  taken  had  it  been  five 
times  as  great.    The  bank  was  located  in  Philadelphia 
and  opened  branches  in  the  principal  cities.    It  «« 
to  retain  the  public  revenues  and  help  in  making 
governmental  payments.    A  mint  was  or-  pw 
dered  to  be  established,  also  in  Philadelphia  coitugc. 
(where  it  is  still   located),  and  coinage 
began  in  1792.    All  that  the  owner  of  gold,  silver  or 
copper,  in  any  form,  had  to  do  was  to  bring  the  metal 
to  the  mint,  which  turned  it  into  money  without  cost 
to  him.    This  constituted  "  free  coinage." 

No  man  can  ever  retain  or  gain  the  confidence  of 
the  American  people  to  the  extent  of  George  Wash- 
ington.   Had  he  been  willing,  he  would 
have  been  President  to  the  close  of  his 
life,  even  had  that  been  extended  to  four- 
score.    He  was  urged  to  acoept  the  office  death, 
for  a  third  term,  but  he  insisted  upon  the 
right  he  had  fully  earned.    He  felt  the  weight  of  in- 
creasing years  and  longed  for  his  tranquil  home  »t 
Mount  Vernon.     Thither  he  went,  at  the  close  of  hi« 
second  term,  followed  by  the  loving  gratitude  and 
prayers  of  his  people,  and  there  he  quietly  breathed 
his  last,  December  14,  1799.    It  may  be  truly 
that  he  was  mourned  by  the  whole  nation.    All  p« 
sible  honors  were  paid  to  him,  and  his  remains  were 
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placed  in  their  present  receptacle  at  Mount  Vernon, 
in  1837. 

As  evidence  of  the  warmth  of  the  Presidential  con- 
test of  1796.  we  give  the  full  electoral  vote:  John 
Adams,  Federalist,  71;  Thomas  Jefferson, 
.  .    Republican,  68;  Thomas  Pinckney,  Feder- 
uWt?*  a,ist>  59;   Aaron   Burr,   Republican,  30; 

Samuel  Adams,  Republican,  15;  Oliver 
Ellsworth,  Independent,  it;  George  Clinton,  Re- 
publican, 7;  John  Jay,  Federalist,  5;  James  Iredell, 
Federalist,  3;  George  Washington,  John  Henry,  and 
S.  Johnson,  Federalists,  2  votes  each,  and  Charles  C. 
Pinckney,  Federalist,  1  vote.  It  will  be  noted  that 
the  result,  already  named  as  probable,  took  place  in 
the  election  of  1796;  the  President  and  Vice-Presi- 
dent belonged  to  different  political  parties. 

John  Adams,  the  second  President,  was  born  in 
Massachusetts  in  1735,  was  a  graduate  of  Harvard 
College,  a  lawyer  and  one  of  the  most  in- 
Prcrident  fluent'al  ar|d  industrious  members  of  the 
first  and  second  Continental  Congresses. 
He  was  a  devout  Christian,  but  afflicted  with  an  im- 
patient temper.  He  died  at  the  age  of  ninety,  surpass- 
ing in  that  respect  all  other  Presidents.  A  remarkable 
fact  was  that  his  death  occurred  July  4,  1826,  just  a 
half  century  after  the  signing  of  the  Declaration  of 
Independence,  with  whose  adoption  he  had  more  to 
do  than  any  other  man. 

The  cloud  that  darkened  the  administration  of  Ad- 
ams was  war  with  France.    That  country  had  been 
turned  topsy-turvy  by  the  appalling  revolution  and 
reign  of  terror,  and  felt  resentful  toward  the  United 
States  because  we  refused  to  help  her  in  her  war  with 
England.     When  Charles  C.  Pinckney  was  sent 
thither  as  our  minister,  the  republic  not 
''•hrcatjrtied  on|y  refused  to  receive  him,  but  ordered 
v'rl,™      him  to  leave  the  country.   Then  the  French 
cruisers  began  preying  upon  our  commerce. 
President  Adams  received  news  of  this  outrageous  ac- 
tion in  the  same  month  that  he  was  inaugurated,  and 
called  Congress  together  to  decide  upon  the  course 
of  the  government.    The  assaults  upon  our  shipping 
became  so  exasperating  that  a  general  clamor  for  war 
arose;  but  the  President  and  the  prominent  leaders 
in  Congress  remained  calm,  for  none  knew  better 
than  they  the  national  weakness  and  unpreparedness 
for  war  with  a  leading  power.    Congress  authorized 
the  appointment  of  John  Marshall  and  Elbridge  Gerry 
to  be  associated  with  Pinckney  on  his  return  to  France, 
in  the  effort  to  bring  about  a  reconciliation  with  that 
hot-headed  people. 

It  is  proper  to  record  that  the  French  marine,  in 
their  attempts  to  destroy  our  commerce,  received  sev- 
eral humiliating  lessons.  The  38-gun 
on^ocean  frigate,  Constellation,  Captain  Thomas 
Truxtun,  was  attacked  by  the  38-gun  frig- 
ate, '  Insurgente,  in  the  Caribbean  Sea,  in  February, 
1799.  The  result  was  the  capture  of  the  French 
frigate.  The  same  American  commander,  after  a 
fierce  battle  with  the  54-gun  frigate,  La  Vengeance, 
compelled  her  to  strike  her  flag. 

When  our  envoys  reached  France,  they  were  in- 
formed that  no  negotiation  could  be  considered  until 

"Millions  a  ,arKe  money  Bi{t  had  teen  made  to  Tal- 
for  defence,  leyrand,  to  be  divided  by  him  among  the 
but  not  one'  members  of  the  Directory,  then  constituting 

tribute'"  the  Povernment  °f  France,  in  addition  to 
which  our  government  would  have  to  loan 
several  millions  to  that  country.  To  this  intolerable 
insult,  Pinckney  made  the  reply  which  has  been  quoted 
many  times  since:  "Millions  for  defence,  but  not 
one  cent  for  tribute  ! "  The  report  of  these  proceed- 
ings added  flames  to  the  war  spirit  in  the  United 
States,  and  President  Adams,  despite  his 
r^tion»CP*  well-known  peace  sentiments,  was  forced 
to  begin  vigorous  preparations  for  hostili- 
ties. Commercial  intercourse  with  France  was 
stopped,  and  he  was  authorized  to  detach  80 , 000  men 
from  the  militia  and  to  organize  a  naval  department. 
A  messenger  was  despatched  to  Mount  Vernon,  with 
a  commission  to  Washington  as  commander-in-chief. 
Washington  was  found  superintending  work  on  his 


[  estate,  and  when  the  paper  was  handed  to  him,  he 
I  adjusted  his  spectacles  and  carefully  read  it.    He  re- 
plied that,  though  he  was  an  old  man,  he  was  ever 
ready  to  serve  his  country  in  every  way  possible. 

The  period  will  be  recognized  as  marking  the 
meteoric  career  of  that  marvelous  military  genius. 
Napoleon  Bonaparte.  He  found  himself  arrayed 
against  the  armed  coalition  of  all  Europe,  and  with 
enough  on  his  hands  without  engaging  in 
a  struggle  with  the  lusty  young  republic 
on  the  other  side  of  the  ocean.  To  him 
was  due  a  satisfactory  treaty  between  his  country  and 
the  United  States  made  in  180a 

The  Federalists  had  favored  the  war,  and  borne 
down  the  opposition  of  the  Republicans.  The  former 
now  proceeded  to  unconstitutional  lengths  by  passing, 
in  1798,  the  Alien  and  Sedition  Laws.  The  first  ex- 
tended the  period  of  naturalization  to  fourteen  years, 
and  authorized  the  President  to  expel  any  foreigner 
whom  he  thought  dangerous  to  the  public 
peace  and  safety.  This  power  was  never  TheA,itj" 
used,  but  the  passage  of  the  law  caused  ti*n  Laws! 
general  alarm.  The  Sedition  Act  was  still 
more  unpopular,  for  it  was  a  blow  at  the  liberty  of 
the  press  and  suggests  the  offense  of  "  lese  Majestie," 
which  is  in  force  to-day  in  Germany.  It  was  made  a 
crime  to  conspire  in  opposition  to  any  measure  of 
the  government  directed  by  proper  authority,  or  to 
utter  or  publish  "any  false,  scandalous,  and  malicious 
writing  or  writings  against  the  government  of  the 
United  States,  or  the  President."  There  were  several 
prosecutions  under  this  law,  which  was  bitterly  de- 
nounced in  every  part  of  the  country.  Vice-Presi- 
dent Jefferson  dictated  a  series  of  resolutions,  sent  to 
the  various  State  legislatures,  and  adopted  by  Ken- 
tucky, which  declared  the  States  absolved  from  obe- 
dience to  Congressional  enactments,  when,  as  in  this 
instance,  they  were  not  authorized  by  the  Constitu- 
tion. Similar  resolutions,  written  by  Madison,  were 
adopted  by  Virginia,  though  the  authorship  of 
neither  set  was  publicly  known  until  several  years 
later. 

The  Alien  and  Sedition  Laws  were  fatal  to  the 
Federal  party.  In  1800,  Thomas  Jefferson  and  Aaron 
Burr,  Republicans,  received  73  votes  each ; 
John  Adams,  Federalist,  6s ;  Charles  C. ,.  f""1**. 
Pinckney,  Federalist,  64;  John  Jay,  Fed-  of?££ 
eralist,  1  vote.  Jefferson  and  Burr,  being 
tied,  the  choice  devolved  upon  the  House  of  Repre 
sentatives.  There  the  contest  was  prolonged,  but  on 
the  thirty-sixth  ballot,  Jefferson  received  the  votes  of 
ten  States,  which  was  the  largest  vote  cast,  while  four 
States  supported  Burr,  who  became  Vice-President. 
The  twelfth  amendment  to  the  Constitution,  declared 
in  force  September  38,  1804,  required  each  of  the 
electors  to  vote  for  a  President  and  Vice-President. 
Thus  the  two  officers  always  belong  to  the  same 
political  party. 

Although  defeated  in  the  representative  and  execu- 
tive branches  of  the  government,  the  Federalists  re- 
tained a  great  man  in  the  judiciary,  in  the  person  of 
John  Marshall,  as  Chief  Justice.    He  was 
a  native  of  Virginia,  and  served  when 
hardly  out  of  his  teens,  as  a  soldier  in  the  Marshall. 
Revolution.    He  carried  the  Virginia  con- 
vention with  him  in  ratifying  the  Constitution  in 
1788,  served  as  Congressman,  and  was  Secretary  of 
State  in  1800-01,  when  President  Adams  appointed 
him  Chief  Justice  of  the  Supreme  Court,  which  office 
he  held  until  1835.    He  was  the  most  profound  of 
American  jurists,  and  did  more  than  any  man  before 
or  since  in  "interpreting"  the  Constitution. 

Thomas  Jefferson  was  born  in  Albemarle  County, 
Virginia,  in  1743,  and  was  graduated  from  William 
and  Mary  College,  the  second  institution  of  its  kind 
established  in  this  country  (1692).  He 
early  displayed  marked  ability,  and  served 
his  country  in  Congress,  in  the  Virginia 
legislature,  as  minister  to  France,  as  Secretary  of 
State  and  as  Vice-President,  before  his  election  to 
the  Presidency.  To  him  belongs  the  immortal  honor 
of  having  been  the  author  of  the  Declaration  of  Inde- 
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pendence.  He  was  the  foremost  Republican  of  his 
time,  and  is  universally  accepted  as  the  founder  of 
the  Democratic  party,  which  succeeded  to  the  title 
first  used.  When  Jefferson,  like  John  Adams,  died  I 
on  the  fiftieth  anniversary  of  American  independence, 
the  coincidence  was  so  wonderful  that  many  saw  a 
sacred  significance  in  the  event. 

It  will  l>e  remembered  lhat  the  Federal  government  | 
was  removed  to  Washington  in  j8oo.  Jefferson  was 
therefore  the  first  President  to  be  inaugurated  in  that 
city.  He  was  the  first  also  to  adopt  the  present 
practice  of  sending  his  message  to  Congress,  instead 
of  appearing  in  person  to  read  it.  Jefferson  was  a 
learned  scholar,  the  master  of  several  languages,  a 
splendid  marksman  and  horseman,  an  excellent  vio- 
linist, an  inventor  and  no  mean  scientist.  His 
manual  for  the  government  of  the  Senate  is  still  an 
authority.  He  aided  In  creating  our  decimal  cur- 
rency, and  was  prouder  of  being  the  founder  of  the 
University  of  Virginia  than  of  having  written  the 
Declaration  of  Independence.  Though  his  Kentucky 
resolutions  justified  nullification,  his  declaration  in 
1784,  that  our  government  has  the  power  and  right 
to  prohibit  African  slavery  in  all  the  national  terri- 
tory not  formed  into  States,  was  the  doctrine  upon 
which  the  present  Republican  party  was  founded, 
seventy  years  later. 

The  most  important  measure  connected  with  Jeffer- 
son's administrations,  was  the  Louisiana  Purchase. 
This  region  was  far  more  extensive  than  the  State 
which  now  bears  that  name,  for  it  embraced  all  the 
territory  between  the  Mississippi  and  the  Rocky 
Mountains,  and  reaching  from  British 
America  to  Texas.  Its  exact  area  was 
875,025  square  miles,  which  is  greater  than 
that  'of  the  sixteen  States,  that  composed 
the  Union  at  the  time  of  the  purchase.  This  territory, 
as  we  remember,  was  ceded  to  France  in  1801  by 
Spain,  which  had  acquired  It  at  the  conclusion  of  the 
French  and  Indian  War,  in  1763.  Napoleon  had  in 
mind  the  old  scheme  of  founding  a  grand  empire  in 
the  Mississippi  valley,  with  the  control  of  that  mighty 
river  to  the  Gulf  of  Mexico;  but  he  saw,  that,  in  a 
war  with  England,  the  region  would  become  an  ele- 
ment of  weakness  rather  than  strength.  Moreover, 
Napoleon  was  notified  that  the  United  States  would 
never  permit  the  ownership  of  the  Mississippi  to 
pass  to  France.  Before  doing  so,  our  country  would 
make  an  alliance  with  England,  with  whom  the  con- 
tinent would  be  shared.  In  these  circumstances, 
Napoleon  willingly  sold  Louisiana  to  the  United 
States,  April  30,  1*03,  for  the  sum  of  $15,000,000. 

So  little  was  known  of  the  enormous  region,  that  Con- 
gress, upon  the  recommendation  of  President  Jefferson. 

made  an  appropriation  for  sending  an  ex- 
T^f  *f  ww*  P'or*n(t  expedition  thither.  It  was  placed 
E*p£«-  under  the  command  of  two  young  Virgin- 
tion.  ians,  Captains  Meriwether  Lewis  and  Wil- 

liam Clark,  and  left  St.  Louis,  May  14,  1804. 
The  explorers  ascended  the  Missouri  to  the  Rocky 
Mountains,  crossed  them,  and  then  passed  down  the 
Columbia  to  the  Pacific.  After  an  absence  of  two 
and  a  half  years,  the  expedition  returned  to  civiliza- 
tion, bringing  valuable  and  interesting  information  of 
the  country,  from  which  have  since  been  formed  the 
States  of  Louisiana,  Arkansas,  Missouri,  Iowa,  Ne- 
braska, Kansas,  Montana,  Wyoming,  North  and  South 
Dakota,  and  portions  of  Minnesota  and  Colorado,  the 
Indian  Territory  and  Oklahoma. 

This  expedition  gave  us  a  good  claim  to  the  terri- 
tory consisting  now  of  the  States  of  Oregon  and 
Washington.  Captain  Robert  Gray  of  Boston  discov- 
ered the  Columbia  in  1792,  and  a  trading  post  was 
established  at  the  mouth  of  the  river,  in  181 1,  by  John 
Jacob  Astor  of  New  York. 

It  has  been  said  that  politics  make  strange  bed- 
fellows, and  not  the  least  interesting  part  of  this  pro- 
digious purchase  of  real  estate  was  the  shifting  of 
views  on  the  part  of  the  political  leaders  of  the  coun- 
try. Jefferson  was  a  strict  constructionist,  and  ad- 
mitted that  the  Constitution  gave  him  no  authority 
lo-  buying  territory,  but  h*  thought  such  an  amend- 


ment should  be  made.  He  was  warned  that  France 
was  likely  to  withdraw  the  offer  before  the  amend 
ment  could  be  secured.  Still,  insisting  that  he  was 
doing  a  technically  unwarranted  thing,  Jeffersoa 
yielded,  because  of  the  measureless  advantage  that 
would  accrue  to  his  country. 

Hamilton  was  about  the  only  leading  Federalist  who 
approved  the  act.  To  be  consistent,  all  his  party  should 
have  supported  it.  Their  chief  strength 
lay  in  New  England,  and  there  they  DiTC'.£^ 
fought  the  project  to  the  end,  for  they  saw  regarding 
that  with  the  expansion  of  the  Union  west-  «* 
ward,  their  prestige  and  influence  would 
diminish  If  not  wholly  pass  away.  They 
maintained  that  the  assent  of  every  State  was  neces- 
sary to  the  acquisition  of  new  territory,  and  threat- 
ened  secession,  if  the  purchase  was  carried  out. 
Nevertheless,  the  transaction  was  completed  and  the 
necessary  legislation  secured.  The  present  State  of 
Louisiana  was  organized  as  the  "  Territory  of  New  Or- 
leans," the  rest  of.  the  domain  forming  the  "  District 
of  Louisiana."  It  was  first  joined,  for  the  purposes  of 
government,  to  the  Territory  of  Indiana,  then  made 
the  "  Territory  of  Louisiana,"  and  finally,  in  i8u, 
became  the  "Territory  of  Missouri." 

It  seems  hardly  necessary  to  say  that  one  of  the 
first  acts  of  Jefferson's  administrations  was 
the  repeal  of  the  obnoxious  Sedition  Act,  *f^",'f 
while  the  Allen  Law  was  so  modified  as  to    \"  ^'.t 
reduce  the  term  of  naturalization  to  five 
years. 

At  the  opening  of  the  nineteenth  century,  the 
United  States  contained  nearly  five  and  a  half  mil- 
lions of  people.  Mason  and  Dixon  Line  (so 
called  because  two  surveyors.  Charles  Ma-  D*4r'!?i 
son  and  Jeremiah  Dixon  ran  the  boundary  pop^u^* 
line  between  Maryland  and  Pennsylvania  in  ihn 
in  1763-67)  was  accepted  in  time  as  "the  di- 
viding line  between  the  North  and  South.  To  the  north 
of  this  line  were  2,600,000  white  people,  with  4,000 
less  blacks  than  in  1790;  to  the  south  were  1,700,000 
whites  and  200,000  more  slaves  than  ten  years  previ- 
ous. Pennsylvania  was  the  most  prosperous  Stste 
and  Philadelphia  the  largest  city.  The  Mississippi 
Territory  was  formed  in  1798,  in  the  southwest,  en> 
bracing  the  region  claimed  by  Georgia. 

The  Americans  arc  the  most  inventive  people  in 
the  world  as  is  proved  by  the  fact  that 
three-quarters  of  a  million  patents  have  Invention, 
been  granted  in  this  country  since  1837. 
The  first  American  patent  was  taken  out  in  1790. 
Modifications  were  made  in  the  law  in  1793.  Down 
to  1S36,  the  issuance  of  a  patent  did  not  guarantee  iu 
novelty:  that  had  to  be  established  in  the  courts. 
The  defect  was  remedied  in  the  year  last  named. 

One  of  the  greatest  industrial  inventions  ever  1 
was  the  cotton-gin  ("gin,"  abbreviation 
of  "engine").  It  was  the  work  of  Eli  ^ 
Whitney,  a  New  England  school-teacher, 
living  in  Georgia.  The  separation  of  cotton  from  tbe 
fibre  was  so  expensive  and  tedious,  that  the  culture 
was  insignificant.  No  cotton  was  exported  in  1790. 
Three  years  later,  Whitney  produced  his  invention 
which  did  the  work  of  a  thousand  slaves,  and  made 
the  raising  of  cotton  the  leading  industry  of  tne 
South.  A  half  century  after  the  invention  of  the  cot- 
ton-gin, we  exported  nearly  two  and  a  half  million 
bales,  each  bale  averaging  487  pounds.  This  has 
grown  five-fold.  The  enormous  increase  in  the  value 
of  slave  labor  smothered  the  sentiment  in  favor  of 
emancipation  that  had  been  growing  in  the  northern 
slave  States.  It  is  probable  that,  but  for  the  invention 
of  the  cotton-gin,  there  never  would  have  been  any 
war  for  the  Union,  for  the  South  would  not  have  been 
rich  enough  to  enter  upon  the  stupendous  struggle. 

It  will  be  a  blessed  day,  when  arbitration  shall  take 
the  place  of  war  and  nations  shall  cease  trying  to  de- 
stroy one  another.  We  should  all  pray  and  strive  for 
the  time  when  it  may  be  said : 

"The  war  drum  throbs  no  longer,  and  the  battle-flags 
are  furled 

O'er  the  parliament  of  nations,  o'er  a  reunited  world 
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But  that  happy  period  is  still  In  the  future,  and  no 
man  can  say  when  the  sun  of  lasting  peace  shall  dawn 
upon  mankind.    President  Jefferson  be- 
^"ioa  "   ,ieved  we  could  compel  other  nations  to  do 
us  justice  by  withholding  trade  from  them. 
Referring  to  this  method,  he  declared :  "  I  believe  we 
hare  in  our  hands  the  means  of  peaceable  coercion." 
This  seemed  to  contain  good  reasoning,  and  the  Pres- 
ident soon  had  the  opportunity  to  put  it  to  a  test. 

The  Barbary  States  of  northern  Africa  had  been 
an  intolerable  nuisance  among  nations  for  hundreds 
of  years.  Their  pirates  swarmed  over  the  Mediter- 
ranean and  robbed  Christian  ships  and  murdered 
their  crews  or  held  them  for  ransom.  Instead  of  wip- 
ing the  miscreants  from  the  face  of  the  earth,  as  any 
one  of  the  leading  powers  could  have  done,  they  paid 
tribute  or  blackmail  to  the  swarthy  wretches  on  con- 
dition that  they  would  not  harm  the  Christian  vessels 
when  they  ventured  upon  the  Mediterranean.  It  was 
cheaper  to  do  this  than  to  send  a  fleet 
thither  and  exterminate  the  pirates. 
Hardly  had  we  won  our  independence, 
when  we  joined  the  other  nations  in  buy- 
ing protection  from  the  Barbary  States.  The  inso- 
lence to  which  we  submitted  sounds  incredible. 
When  our  tribute  was  a  little  tardy  in  reaching  them, 
they  clapped  on  a  heavy  fine  to  teach  us  a  lesson,  and 
we  meekly  paid  it,  and  promised  to  be  more  prompt 
in  the  future.  Sometimes  they  took  the  whim  to 
have  the  payments  made  in  naval  stores,  and  we  com- 
plied without  protest.  Then  they  insisted  that  it  was 
their  right  to  set  the  valuation  for  themselves.  We 
did  not  say  "  nay,"  even  when  we  knew  they  reduced 
the  valuation  by  one-half.  Captain  William  Bain- 
bridge  could  hardly  contain  his  indignation,  when 
upon  his  arrival  in  Algiers,  he  was  ordered  to  lower 
his  flag  and  run  up  that  of  the  foreign  country. 
"You  are  my  slaves,"  said  the  Dey;  "for,  if  you 
were  not,  you  would  not  pay  me  tribute."  The 
American  consul  urged  Bainbridge  to  obey,  and,  as 
he  was  under  the  guns  of  the  Algerine  forts,  he  had 
no  choice.  "  I  hope,"  said  the  angry  officer,  "  to  de- 
liver my  next  tribute  from  the  mouths  of  my  cannon." 

The  Bashaw  of  Tripoli  cannot  be  blamed  for  think- 
ing himself  a  mighty  potentate,  when  all  the  Chris- 
tian nations  obeyed  him.  Why  should  he  not  hold 
them  in  contempt?  One  of  our  tributes  to  that  ruler 
was  less  than  he  thought  it  ought  to  be,  so  he  de- 
clared war  against  the  United  States! 

President  Jefferson  had  no  chance  here  of  bringing 
"peaceable  coercion"  into  play,  and  no  news  could 
be  more  pleasing  to  our  young  navy,  by  whom  the 
war  would  have  to  be  waged.  In  August,  1801,  the 
Enterprise,  with  twelve  guns,  attacked  an 
victories  enemy's  vessel  of  fourteen  guns.  The 
Tripolitans  were  so  roughly  handled  that 
they  hauled  down  their  flag,  but  renewed  the  firing 
when  the  Americans  attempted  to  take  possession. 
This  gross  outrage  was  repeated  a  second  time,  when 
the  indignant  officer  riddled  the  other  vessel,  killing 
and  wounding  fifty  men.  To  prove  that  his  third  sur- 
render was  genuine  the  Tripolitan  commander  threw 
his  flag  into  the  sea.  He  was  compelled  to  dismantle 
his  ship  and  was  then  allowed  to  limp  home,  taking 
with  him  the  ironical  compliments  of  the  victor  to 
the  Bashaw.    The  Americans  did  not  lose  a  man. 

Several  naval  victories  followed,  but  a  serions  mis- 
hap occurred  when  the  fine  frigate  Philadelphia  ran 
upon  a  reef  while  chasing  a  blockade- 
thT/*!'/  runner.  A  fleet  of  gunboats,  seeing  her 
JLiphia.  helplessness,  flocked  around  her,  and  Cap- 
tain Bainbridge  wascompelled  to  surrender. 
When  the  tide  lifted  the  Philadelphia  off  the  reef,  the 
Tripolitans  refitted  and  remanned  her,  and  were  in 
high  glee  over  the  magnificent  prize  they  had  secured. 

One  night  a  small  vessel  slowly  approached  the 
frigate.  When  warned  to  keep  off,  an  interpreter  rc- 
plied,  pretending  to  be  the  captain,  that  he 
rxpiu't  had  lost  *»«  anchors  in  a  storm.  He  seemed 
to  have  only  two  or  three  men  on  board, 
and  a  few  minutes  later,  touched  the  side  of  the 
Philadelphia,  and  made  fast.     Instantly  scores  of 


Americans  scrambled  through  the  port  holes  and  over 
the  gunwale,  and  furiously  attacked  the  Tripolitans. 
They  were  under  the  lead  of  the  intrepid  Lieutenant 
Stephen  Decatur,  who  scattered  the  barbarians  like 
chaff,  many  in  their  panic,  leaping  into  the  sea. 
Then  Decatur  set  fire  to  the  Philadelphia,  and  de- 
parted with  his  gallant  comrades.  The  frigate  was 
totally  destroyed. 

In  the  latter  part  of  1804,  the  American  squadron 
was  increased  to  ten  vessels,  and  a  few  months  later, 
Derne,  one  of  the  principal  seaports,  was 
bombarded  and  stormed.  Then  a  force  of  J 
Americans  began  marching  toward  the  city  to  terms, 
of  Tripoli.  But  the  Bashaw,  scared  almost 
out  of  his  wits,  made  haste  to  sign  a  treaty  of  peace 
(June  3,  1805).  As  usual  our  government  was  more 
magnanimous  than  any  other  nation  would  have 
been  in  the  circumstances.  After  a  full  exchange  of 
prisoners,  and  an  agreement  that  no  more  tribute 
should  be  demanded,  the  Bashaw  was  paid  $60,000  for 
the  captives  in  his  hands,  though  it  is  hard  to  under- 
stand why  any  money  at  all  should  have  been  given 
to  the  vanquished  barbarian. 

The  first  administration  of  Jefferson  made  so  fine  a 
record  that  his  re-election  was  certain.  In 
1804,  he  received  162  electoral  votes  to  14,  Re-election 
cast  for  Charles  C.  Pinckney,  Federalist.  Jefferson. 
George  Clinton  was  chosen  Vice-President 
in  place  of  Aaron  Burr. 

Burr  had  made  himself  the  most  odious  man  in 

America,  by  his  duel  with   Alexander  Hamilton, 

fought  at  Weehawkcn,  New  Jersey,  July  n, 

1S04.    Hamilton  penetrated  the  thoroughly   „  . ,™c 

,        .        t  r\  .  ...  j    J  Hamilton- 

corrupt  character  of  Burr,  and  foiled  so   Burr  duel. 

many  of  his  treacherous  schemes  that  Burr 
challenged  him.  Hamilton  refrained  from  firing  at 
Burr,  but  was  mortally  wounded  himself,  and  died 
after  great  suffering.  His  death  caused  profound  re- 
gret throughout  the  country,  and  did  much  to  check 
the  senseless  and  criminal  practice  of  duelling.  Burr 
afterward  engaged  in  a  treasonable  scheme  against 
the  United  States,  involving  the  formation  of  an  in- 
dependent State  in  the  southwest.  He  was  tried  and 
acquitted  of  the  charge,  and  died  after  a  lonely  life 
on  Staten  Island  in  1836. 

The  second  administration  of  Jefferson  saw  the  suc- 
cessful introduction  of  steam  navigation.  Respecting 
this  question,  credit  must  not  be  denied  John  Fitch,  a 
native  of  Connecticut,  who  was  a  soldier  in  the  Revo- 
lution. Possessed  of  much  mechanical  ingenuity,  he 
constructed  a  boat,  which,  under  steam  propulsion, 
ascended  the  Delaware  for  more  than  twenty  miles 
above  Philadelphia.  The  speed  of  the 
craft  was  so  slow,  and  the  machinery  so  ^rVcticni 
inefficient,  that  the  scheme  was  a  failure  ttJamUmt. 
and  was  soon  abandoned.  Fitch  always 
insisted  that  Fulton  had  access  to  his  papers  and 
learned  what  he  knew  about  steam  navigation  from 
him.  The  courts,  to  whom  the  question  was  sub- 
mitted, declared  in  1817,  that  Fitch's  contention  was 
true.  All,  therefore,  that  can  be  justly  claimed  for 
Fulton  is  that  he  made  the  invention  practicable.  He 
went  to  England,  in  1786,  when  a  young  man,  to  study 
painting,  but  was  more  interested  in  invention. 
Robert  R.  Livingston  (who  administered  the  oath  to 
President  Washington  in  1789),  was  minister  to 
France,  whither  Fulton  had  gone,  and  gave  encour- 
agement and  assistance  to  the  young  American.  Ful- 
ton returned  to  the  United  States  in  1806,  and  began 
work  on  his  steamboat.  Such  projects  cannot  be  kept 
secret,  and  few  schemes  suffered  more  ridicule  than 
"  Fulton's  Folly,"  as  it  was  universally  called.  The 
inventor  named  his  craft  the  Clermont,  and  she  made 
her  start  up  the  Hudson,  August  1,  1807.  An  immense 
multitude  had  assembled  at  the  dock,  and  enjoyed 
themselves,  as  such  assemblages  do,  by  jests  and 
prophecies  of  all  kinds  of  disaster.  A  hush  fell  upon 
the  throng,  when,  as  the  craft  headed  up  stream, 
it  was  seen  to  be  moving  with  smooth,  moderate 
speed  which  soon  carried  it  beyond  view.  The  Cler- 
mont was  about  a  hundred  feet  in  length,  and  made 
the  voyage  to  Albany  — one  hundred  and  fifty  miles  — 
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In  thirty-two  hours.  This  was  the  introduction  of 
steam  navigation,  which  rapidly  spread  to»other  por- 
tions  of  the  Union  and  aided  greatly  in  the  set- 
tlement of  the  West. 

The  thirteenth  State,  Ohio,  was  admitted  into  the 
Union,  February  19,  1803,  being  the  first  formed  out 
,  ,  of  the  Northwest  Territory.  The  emigra- 
nt Ohio.  tion  westward,  after  General  Wayne's  con- 
quest of  the  Indians,  in  1794,  peopled  the 
fertile  section  with  many  enterprising  settlers  and 
Its  prosperity  has  been  continuous  to  th-  present 
time. 

Nearly  half  a  million  inhabitants  had  settled  to  the 
west  of  the  Alleghany  Mountains,  the  principal  num- 
ber being  in  Kentucky  and  Tennessee.  The  North- 
west Territory  contained  fifty  thousand,  Detroit  l>eing 
the  only  settlement  on  any  of  the  Great  Lakes.  In 
1800,  as  we  have  learned,  the  Territory  of  Indiana  was 
formed  from  the  immense  region.  Rail- 
Varyin«r  ways,  canals  and  good  roads  were  yet  to 
^'fVh"18  come  ;consequently  the  outlets  of  trade  were 
different  in  tne  southwest,  and  there  was  little  in 
sections.  common  between  the  East  and  West.  The 
North  had  become  mercantile,  manufactur- 
ing and  maritime.  New  England  was  naturally  Fed- 
eralist, while  the  South,  being  the  opposite  in  her 
interests,  grew  Republican,  as  the  name  was  then 
used,  in  her  political  sentiments.  State  sovereignty, 
popularly  called  "  State  rights,"  crystallized  into  a 
fixed  dt>ctrinc  in  that  section  of  the  Union.  Presi- 
dent Jefferson  broadened  in  his  views.  Since  the 
revenues  of  the  government  promised  soon  to  extin- 
guish the  public  debt,  he  recommended  in  his  annual 
message  of  1806,  a  constitutional  amendment,  which 
would  apply  the  surplus  to  the  extension  of  public 
education,  and  to  the  construction  of  roads,  rivers, 
■canals  and  other  objects  of  public  improvement. 
Thomas  Jefferson  was  a  statesman  in  the  highest 
sense  of  the  term. 

The  prosperity  of  the  country  continued  through  the 
last  term  of  Jefferson  and  the  first  of  Madi- 
Prosperlty  aon_  The  cheapness  of  government  lands 
couutry.  ar|d  the  easy  terms  of  payment  drew  a  cease- 
less stream  of  emigration  westward.  Com- 
merce and  domestic  manufactures  grew  rapidly.  The 
construction  of  a  national  turnpike  from  Cumberland, 
Maryland,  to  Wheeling,  West  Virginia,  was  begun  in 

1806.  Congress  in  1807  in  accordance  with  a  provision 
of  the  Constitution  forbade  the  importation  of  slaves. 
The  charter  of  the  United  States  Bank,  expiring  In 
iSti,  was  not  renewed.  This  led  to  a  large  increase 
in  State  banks,  the  number  rising  from  twenty-six  in 
1813,  to  two  hundred  and  eight  in  1814,  which  was 
more  than  was  needed. 

During  these  years  Great  Britain  was  involved  In  a 
tremendous  war  with  Napoleon  Bonaparte, 
Injuries  to  the  greatest  military  genius  that  ever  lived, 
our  com-  ln  1806,  England  ordered  the  blockade  of 
CreaT  b*  tne  Pom  °'  those  nations  that  had  taken  the 
Britain  and  side  of  France.  Napoleon  retaliated  bv 
Prance.  decreeing  the  blockade  of  the  British 
Islands.  Then  England  forbade  American 
vessels  to  enter  any  ports  in  Europe,  except  her  own 
and  those  of  Sweden,  her  ally.  Napoleon  promptly 
ordered  the  capture  of  all  American  vessels  that  had 
previously  entered  an  English  port. 

The  ex'asperating  course  of  Great  Britain  would 
have  exhausted  the  patience  of  almost  any 
Impress-  nation.  With  her  commerce  crippled,  the 
tnent  of  vessels  of  the  United  States  were  stopped 
sVamerfby  ant*  Marched  on  the  high  seas  by  British 
England :  men-of-war,  who  forcibly  took  off  such  sail- 
nff.ilr  of      ors  as  tlioyr  clatmed  were  English  subjects. 

-in^f*  These  outrages  were  repeated  many  times, 
Chts-  and  more  than  one  seaman,  thus  torn  from 

apeak*,       the  decks  of  our  ships,  were  American  sub- 
jects.  The  British  frigate  Leopard,  in  June, 

1807,  fired  several  broadsides  into  the  frigate  Ches- 
apeake, because  her  captain  refused  to  be  searched. 
When  three  men  had  been  killed  and  eighteen 
•wounded,  the  Chesapeake,  which  was  in  no  condition 
to  fight,  struck  her  flag. 


Such  an  infamous  act  would  had  brought  an  instant 
declaration  of  war  at  any  other  time,  but 
Pr?sident  Jefferson  only' demanded  repa-  The  Em- 
ration  from  Great  Britain,  and  asked  Con-  j^jfj^ 
gress  to  declare  an  embargo,  or  restriction  course  act! 
upon  our  commerce.  England  disavowed 
the  action  of  the  captain  of  the  Leopard,  and  promised 
reparation  which  was  never  made.  Moreover,  she  re- 
fused to  give  up  her  claim  to  the  "  right  of  search." 

Amid  the  excitement,  the  country  could  not  close 
its  eyes  to  the  fact  that  we  were  in  no  condition  to  <ro 
to  war  with  so  mighty  a  naval  power  as  Great  Britain. 
The  Embargo  Act,  passed  in  1807,  forbade  all  vessels 
entering  or  leaving  American  harbors  except  for  the 
coast  trade.  The  only  nation  that  suffered  from  this 
measure  was  the  United  States.  In  1809,  the  Non- 
Intercourse  Act  took  the  place  of  the  Embargo.  This 
let  our  vessels  trade  with  all  nations  except  England 
and  France. 

Thus  matters  stood,  when  James  Madison  of  Vir. 
ginia  and  George  Clinton  of  New  York, 
Democrats,  were  elected  President  and  Repeat  ol 
Vice-President.  The  Non-Intercourse  Act  «J**£ 
worked  so  ill,  that  it  was  repealed  in  1810.  Act!7n*£ 
President  Madison  did  all  he  could  to  stave  troubles, 
off  war,  without  dishonor,  but  it  looked  as 
if  events  united  against  him.  British  agents  stirred 
up  the  western  Indians  to  hostility.  Tecumseh,  the 
greatest  of  them  all,  used  his  wonderful  gifts  of  ora- 
tory to  bring  the  red  men  into  a  league  against  the 
United  States.  During  his  absence  on  a  tour  among 
the  tribes  his  warriors  made  a  fierce  attack  upon  Gen- 
eral Harrison,  November  7,  181 1,  at  Tippecanoe,  but 
were  disastrously  defeated.  Tecumseh  went  into 
Canada,  and  entered  the  British  service,  where  his 
ability  raised  him  to  the  rank  of  brigadier-general. 

Some  months  previous,  the  British  war-vessel 
Little  Beit  fired  into  the  American  frigate 
President,  which  happened  to  be  ready  for  The  Ptra- 
her.  When  the  furious  battle  ended,  the  Lf^'^ 
Little  Brit  had  eleven  killed  and  twenty-  occiaratioi 
one  wounded  and  was  unmanageable.  of**r. 
Naturally  each  government  approved  the 
action  of  its  officer,  and  the  breach  widened  between 
the  two  countries.  The  forbearance  of  the  President 
angered  the  people  and  they  showed  it  by  electing  an 
overwhelming  majority  to  Congress,  which  met  on 
December  11.  The  President  could  not  resist  the 
pressure,  and  on  June  18, 1812,  in  answer  to  a  message 
from  him,  Congress  declared  war  against  Great 
Britain. 

It  must  be  remembered,  however,  that  a 
minority  opposed  the  war.    They  were  mainly  Fe 
eralists  from  New  England,  who  foresaw  the  ruinous 
effect   upon   their  commerce.    Many  of 
their  shipping  half-masted  their  flags  upon 
receipt  of  the  news.    The  legislatures  of 

Connecticut  and  New  Jersey  protested 
ir,  but  New  York,  Philadelphia  and 
resolution  favored  the  action  of  the 
The  general  enthusiasm  swept  away 
and  the  country  girded  itself  for  the 
it  was  in  a  deplorable  condition  to 
gantic  a  conflict. 
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Massachusetts 
against  the  » 
Baltimore  by 
government . 
all  opposition 
struggle,  but 
engage  in  so  gi 

The  opening  event  was  a  disgrace  to  American 
arms.  General  William  Hull,  governor  of  Michigan 
Territory,  crossed  the  river  to  Detroit  and  . 
invaded  "Canada.  General  Brock  advanced  Ev*nrt" 
to  meet  him,  whereupon  he  fell  back  to 
Detroit.  While  the  enemy  were  preparing  to  at- 
tack, he  ran  up  the  white  flag  and  surrendered  hit 
army  and  all  of  Michigan.* 

Late  in  the  summer,  an  invasion  of  Canada  was  set 
on  foot.    A  victory  was  gained  at  C^ueenstown 

•  After  Hull's  exchange,  he  was  court-martialed  and  sea- 
tenced  to  death.  Because  of  hl»  service*  in  the  KerolutWit, 
his  age.  and  what  was  thought  to  be  extenuating  circum- 
stances, the  Tresiidcnt  pardoned  him.  Of  late  year*,  there 
have  been  attempts  to  excuse  the  offence  of  Holt,  t'nder  the 
mellowing  influence  of  time,  posterity  is  prone  to  close  its  cvr* 
to  the  wrongdoings  of  its  ancestor*.  But  charity,  carnert  w 
an  extreme,  is  maudlin  weakness,  as  has  been  proved  still 
more  recent lv  bv  the  effort  to  find  partial  excuse  even  for  tb» 
treason  of  Benedict  Aruold. 


uiyiiizeo 


by  Google 


UNITED  STATES. 


7ft5 


Height*,  October  13,  hut  the  Now  York  militia  re- 
fused to  go  to  the  help  of  their  comrades,  who  were 
forced  to  surrender.  General  Alexander  Smyth 
succeeded  to  the  command  but  proved  worthless  and 
was  removed. 

There  was  a  different  story  to  tell  of  events  on  the 
ocean.  On  August  19,  Captain  Isaac  Hull,  nephew 
of  the  disgraced  general,  with  the  frigate  Con- 
stitntion  riddled  the  British  frigate  (iuerriere 
near  Newfoundland;  the  Wasf>  defeated  the  Frolic, 
October  13,  off  the  coast  of  North  Carolina;  the 
United  Slates  captured  the  Macedonian,  August  31, 
and  the  Constitution  the  Java,  December  29.  These 
naval  defeats  were  intensely  humiliating  to  Great 
Britain. 

General  Dearborn  made  another  ill-starred  invasion 
of  Canada,  and  after  some  minor  successes,  returned 
to  New  York  and  resigned.    General  W. 
Kventsof    ,_,    ,Iarrison  wa,  Kivell  f0mmnnd  of  the 

Army  of  the  West  and  failed  to  recover 
Detroit.  On  September  10,  Captain  Oliver  II.  Perry 
defeated  the  British  fleet  on  Lake  Erie  and  by  one  of 
the  most  brilliant  of  naval  victories  opened  the  way 
for  General  Harrison  to  invade  Canada.  At  the 
Thames,  October  5,  he  routed  the  army  of  British 
and  Indians,  Tecumseh,  the  famous  chief,  being 
among  the  slain.  This  victory  regained  Michigan 
and  the  Northwest  and  closed  the  war  in  that  section. 

The  naval  victories  were  not  always  with  the 
Americans.  The  dashing  Argu*,  after  destroying 
more  than  a  score  of  British  vessels  in  the  English 
Channel,  was  captured  August  14;  the  Essex  ran  up 
a  brilliant  series  of  victories,  and,  doubling  Cape 
Horn,  was  playing  havoc  in  the  Pacific,  when  she 
met  her  end.  Two  British  frigates,  contrary  to  the 
rules  of  war,  attacked  her  in  a  neutral  port,  and  after 
a  desperate  conflict,  compelled  her  to  surrender. 
Captain  James  Lawrence,  while  his  frigate  Ckesa- 
f*<ik«  was  undergoing  repairs  at  Boston,  unwisely 
accepted  a  challenge  from  the  Shannon  and  was 
forced  to  strike  his  colors.  Captain  Lawrence  was 
mortally  wounded,  and  in  his  delirium,  often  shouted, 
*' Don't  give  up  the  ship!"  This  thrilling  cry  has 
served  many  a  time  since  as  the  motto  of  the  Ameri. 
can  navy. 

In  July,  General  Winfield  Scott,  with  an  army 
crossed  the  Niagara  River,  defeated  the  enemy  at 
Chippewa,  and  drove  them  to  Lake  Ontario.    The  re- 
inforced British  were  attacked  at  Lundv's 

fZl  a»d°f  Lane'  wilhin  sound  of  the  roar  uf  Niagara 
1815.  Falls.    The  contest  was  a  furious  one,  but 

the  British  were  driven  from  the  field. 
An  attack  by  theni  upon  Fort  Erie  was  repulsed. 
The  enemy  then  attempted  to  invade  New  York  by 
■way  of  Lake  Champlain,  but  suffered  decisive  defeat 
by  Commodore  MacDonough  and  his  fleet. 

Orcat  Britain  was  so  angered  by  her  repeated  de- 
feats upon  the  ocean,  that  she  sent  an  immense  num- 
ber of  war  ships  across  the  sea  and  declared  our  whole 
coast  in  a  state  of  blockade.  In  July,  an  army  was 
landed  near  the  mouth  of  the  Patuxent  River,  and 
marched  upon  Washington.  The  city  was  unpre- 
pared and  could  offer  no  effective  resistance.  The 
British  entered,  August  24,  and  burned  the  Capitol 
and  most  of  the  government  buildings.  They  then 
advanced  against  Baltimore,  but  were  repulsed  at 
North  Point,  a  short  distance  below  the  city.  The 
bombardment  <>f  Fort  Mcllenry  was  a  failure.* 

We  have  learned  how  unjnipular  the  war  was  in 
New  England.    Her  disgust  so  deepened  at  sight  of  1 
her  idle  ships,  the  destruction  of  trade,  and  the  re-  1 
pea  ted  failures  of  our  land  forces,  that  twenty-six  j 
delegates,  representing  Massachusetts,  Connecticut,  , 
Rhode  Island  and  portions  of  New  Hampshire  and 
Vermont,  held  a  secret  session  for  three 
weeks  at  Hartford,  opening  December  15. 
Since  all  the  delegates  were  Federalists, 
the  odium  of  what  many  looked  upon  as 
treason  gave  the  death-blow  to  that  party. 

*  It  was  while  watching  this  bom  hard  merit  that  Francis 
S»oott  Key  wrote  our  national  song,  "  The  but  Spangle  t  Ban- 
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It  is  not  known  what  was  really  agreed  upon  behind 
those  closed  doors,  but  the  general  belief  is  that  the 
delegates  favored  the  withdrawal  of  New  England 
from  the  Union  unless  peace  was  made.  Be  that  as 
it  may.  peace  was  declared  before  the  committee  ap- 
pointed to  confer  with  the  government  reached  Wash- 
ington. 

Russia,  though  her  system  of  government  is  the 
opposite  of  ours,  has  always  been  our  friend,  and 
tried  several  times  to  mediate  between  England  and 
us.  Early  in  1814,  five  commissioners  were  appointed 
to  go  to  Europe  for  the  purpose  of  treating  with  Eng- 
land. A  meeting  was  held  at  Ghent,  Belgium.  After 
long  discussion,  the  commissioners  agreed  upon 
a  treaty,  December  24,  1814,  which  was  promptly  ac- 
cepted by  England  and  sent  to  the  United  States  for 
approval.  Our  country  was  heartily  tired  of  the  war, 
and  though  the  treaty  was  not  what  was  desired,  it 
was  ratified  without' delay.  The  sound  of  saw  and 
hammer  rang  through  the  decaying  shipyards  within 
twenty-four  hours  after  the  reception  of  the  news. 

But  there  was  no  Atlantic  cable  in  those  days,  nor 
any  "ocean  greyhounds,"  to  bring  us  the 
tidings  in  less  than  a  week.  Before  the  Wattles 
news  of  peace  reached  the  United  States,  aKreeU 
Captain  Stewart,  with  the  lucky  Constitu-  upon. 
tion,  captured  the  Cyane  and  Levant,  off 
the  coast  of  Brazil,  February  20,  1815,  and  several 
other  engagements  took  place  upon  the  ocean.  Gen- 
eral Jackson  won  the  battle  of  New  Orleans,  the  most 
important  land  victory  of  the  war,  January  8. 

As  regarded  the  treaty  itself,  the  Americans  could 
have  secured  a  better  one  before  a  gun  was 
fired.     Matters  were  simply  put  back  as  lhe  treaty 
they  were  before.    There  was  not  a  word 
of  reference  to  the  "right  of  search,"  and  the  im- 
portant questions  of  the  Mississippi  and  the  New- 
foundland fisheries  were  left  to   the   future.  The 
two  nations  agreed  to  do  what  they  could  to  break  up 
the  slave  trade,  and  England  never  attempted  to  en- 
force the  right  of  search. 

The  War  of  1812  cost  us  the  lives  of  more  than  18, • 
000  men,  the  loss  of  1,683  vessels,  and  created  a  debt 
of  a  hundred  million  dollars.  Trade  and 
commerce  had  ceased,  the  banks  had  sus-  t he-war 
pended  specie  payments,  and  the  country 
was  bitterly  divided  regarding  the  struggle  itself. 
Never  was  a  more  striking  proof  given  of  the  sense- 
less follv  of  war. 

When  the  Dcy  of  Algiers  learned  that  fighting  was 
going  on  between  England  and  the  United  States,  he 
thought  it  a  favorable  opportunity  to  renew  his  pirat- 
ical raid*.  Commodore  Decatur  was  sent 
thither  with  a  squadron  to  repeat  the  lesson  aIrTcVii. 
of  a  few  years  before,  and  he  did  it  most 
effectually.  He  made  a  football  of  the  Algerine  navy, 
and  compelled  the  Dey  to  release  all  his  captives,  and 
sign  a  treaty  on  Decatur's  deck,  by  which  he  paid  an 
indemnity  and  renounced  all  claim  to  future  tribute 
or  blackmail.  Since  then,  the  only  dispute  we  have 
had  with  Algiers  is  when  one  of  her  robber  chief- 
tains kidnapped  an  American  and  British  citizen  in 
1904. 

President  Jefferson's  second  term  closed  before  the 
breaking  out  of  the  second  war  with  England.  Many 
of  his  friends  wished  him  to  be  a  candidate  again,  but 
he  declared  that  none  should  hold  the  office 
longer  than  Washington,  and  not  unwisely  Presidential 
declined.  In  1808,  the  Republicans,  as^andlsiY. 
has  been  stated,  elected  James  Madison  by 
122  electoral  votes,  and  George  Clinton  as  Vice-Presi- 
dent by  113  votes.  Charles  C.  Pinckney  was  again 
the  Federalist  candidate,  hut  only  47  votes  were  cast 
for  him.  In  1812  Madison  was  re-elected  by  a  vote 
of  128,  to  89  given  to  De  Witt  Clinton  of  New  York. 

James  Madison,  like  the  first  and  third  Presidents, 
was  a  native  of  Virginia,  where  he  was  born  in  1751. 
Graduated  from  Princeton,  he  was  engaged 
in  the  practice  of  luw  when  the  Revolution  ™rJjXm 
made  an  armed  patriot  of  him.  He  r 
ceived  political  honors  at  home,  and,  in  1780,  became 
a  member  of  the  Continental  Congress.    It  will  be 
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remembered  that  originally  he  wa§  an  ardent  Fed- 
eralist, but  became  an  equally  ardent  Republican, 
and  was  Secretary  of  State  through  both  administra- 
tions of  Jefferson.  He  was  held  in  such  high  regard 
in  his  native  State,  that  the  law  was  changed  so  as  tu 
permit  him  to  serve  a  fourth  term  in  Congress.  His 
private  character  was  without  a  stain.  The  charm 
and  graces  of  "  Dolly  Madison,"  his  wife,  are  a  part 
of  the  pleasant  social  legends  of  Washington. 

The  Federalist  party,  which  had  held  a  doddering 
existence  for  nearly  twenty  years,  was  killed  by  the 
War  of  1812,  the  death  blow  being  the  Hartford  Con- 
vention. As  we  shall  presently  see,  its  Presidential 
candidate  received  less  than  one-sixth  of  the  electoral 
votes  cast  in  1816,  while  in  1820  there  was  not  even  a 
nomination  made  by  the  Federalists. 

The  census  of  1810  showed  that  our  total  population 
was  7,239,881.  Virginia  was  still  in  the  lead  with 
974,600  inhabitants,  but  New  York  was  a  close  second, 
with  959,049. 

James  Monroe  was  elected  President  in  1816,  by  an 
electorul  vote  of  183  to  34,  cast  for  the  Federalist, 
Rufus  King  of  New  York.  Daniel  D.  Tompkins  of 
New  York  was  chosen  Vice-President,  a  number  of 
votes  being  divided  among  other  candidates.  The 

fifth  President  was  born  in  Virginia  in 
The  fifth  1758.  and  was  a  graduate  of  William  and 
President.   Mary  College.   He  was  an  excellent  soldier 

in  the  Revolution,  and  won  the  commenda- 
tion of  Washington  by  a  notable  exploit  at  Trenton, 
in  capturing  a  battery  from  the  Hessians,  and  by  his 
fine  services  at  Brandywine,  Germantown  and  Mon- 
mouth. He  was  governor  of  his  native  State  for 
three  years,  was  re-elected  in  1811,  and  shortly  after, 
was  appointed  Secretary  of  State  by  President  Madi- 
son. While  Monroe  was  not  a  brilliant  statesman,  he 
was  able  and  patriotic,  and  was  fortunate  above  all 
other  Presidents  in  attaining  his  high  office  at  the 
beginning  of  a  most  prosperous  era,  during  which 
political  sentiment  became  more  nearly  unanimous 
than  ever  afterward.  He  died  in  New  York  city  in 
1831. 

The  reaction  from  the  depression  caused  by  the 
War  of  1812  had  fairly  begun,  as  we  have  intimated, 
when  President  Monroe  assumed  office. 
Cf '^'nc  k'n'te(l  States  possesses  illimitable  rc- 
iterieral  sources,  and  all  that  its  people  need  is  the 
prosperity,  opportunity  to  develop  the  natural  wealth 
of  the  country.  That  this  is  as  has  been 
stated  is  proved  by  the  fact  that  to-day  we  are  the 
wealthiest  nation  in  the  world. 

Various  causes  united  to  bring  about  this  unex- 
ampled prosperity.  France  and  England  stopped 
fighting,  and  their  respective  partisans  in  this  country, 
who  were  often  at  bitter  enmity  with  each  other, 
allowed  their  passions  to  cool,  and  became  more 
American  than  ever.  They  saw  that  true  wisdom  de- 
manded that  foreign  peoples  should  be  left  to  quarrel 
among  themselves  and  settle  their  own  affairs,  while 
we  attended  exclusively  to  our  own  matters. 

The  West  was  growing  at  an  unexampled  rate.  It 
requires  a  long  term  of  years  for  a  community  to 
evolve  what  may  be  termed  castes  or  different  classes 
of  society,  though  strictly  there  are  no  classes  in  the 
United  States.  There  was  nothing  of  the  kind  in 
the  newly  settled  sections.  Wealth  and  culture 
made  no  difference;  a  breexy,  honest,  whole-souled 
comradeship  prevailed  everywhere,  and  pure  democ- 
racy was  universal.  While  a  property  qualification 
was  required  for  the  franchise  in  most  of  the  eastern 
States,  it  was  not  necessary  in  the  West.  This  leaven 
gradually  worked  its  way  toward  the  Atlantic,  until 
In  time  all  the  older  States  were  released  from  the  re- 
striction. 

A  powerful  factor  in  the  development  of  our  country 
at  this  time  was  steam  navigation.  The  year  181 1 
marked  an  era,  for  it  saw  a  steamer  leave  Pittsburg 
and  make  its  way  to  New  Orleans.  Five 
navigation  Jcar*  later  another  steamer  made  its  ap- 
pearance on  the  Great  Lakes,  and  a  third 
in  1818  began  regular  trips  between  Detroit  and 
Buffalo.    A  still  greater  triumph  came  a  year  later, 


when  the  Savannah  crossed  the  Atlantic.  She  could 
not  carry  enough  fuel  to  furnish  steam  for  the  whole 
voyage,  and  part  of  the  distance  was  made  under  sail. 
Ocean  navigation  by  steam  had  been  proved  feasible, 
though  it  was  not  successfully  established  for  nearly 
twenty  years.  The  busy  craft,  however,  began 
puffing,  in  rapidly  increasing  numbers,  on  the 
western  rivers,  carrying  passengers  and  freight,  often 
engaging  in  trials  ot  speed,  with  now  and  then  a  boiler 
explosion  to  make  matters  lively.  These  steamers 
helped  in  making  people  of  different  sections  ac- 
quainted with  one  another,  and  in  developing  trade 
to  a  remarkable  extent. 

Let  us  briefly  note  the  new  States  that  were  formed 
during  the  era  of  prosperous  reaction.  Louisiara 
had  come  into  being,  April  30,  181 2,  after 
the  general  carving  up  of  that  enormous  Admuska 
territory.  Indiana  was  admitted  December  sate* 
it,  1816.  Several  French  posts  were  estab- 
lished within  its  limits  as  early  as  1702,  among  thetn 
being  Vincennes,  the  early  capital  of  Indiana  Ter- 
ritory. 

Mississippi  became  a  State  December  10,  1817; 
Illinois,  December  3,  1818;  Alabama.  December  14. 
1819;  Maine,  March  15,  1820;  and  Missouri,  Augun 
10,  1821.  Mississippi  was  originally  settled  by  the 
French  in  1716,  was  joined  to  Georgia  in  1763.  and 
organized  into  a  Territory  in  1798.  Illinois  was 
settled  by  the  French  at  Kaskaskia,  in  the  same  year 
that  William  Penn  made  his  famous  treaty  with  the 
Indians  (1682).  Fort  Dearborn,  on  the  site  of 
Chicago,  was  a  trading  post  for  years  after  the  ad- 
mission of  the  State.  A  fort  was  built  on  Mobile  Bay 
by  Frenchmen  under  Bienville,  and  Alabama  became 
a  part  of  Georgia  and  afterward  of  the  Mississippi 
Territory.  Maine,  one  of  the  earliest  settled  sections 
of  the  Union,  remained  a  part  of  Massachusetts  until 
able  to  "  go  alone."  Missouri  was  settled  in  17:0. 
and  was  part  of  the  Louisiana  purchase.  We  shall 
find  it  necessary  to  refer  more  at  length  to 
its  admission  into  the  Union.  The  census 
of  1S20  showed  that  our  population  was 
9/133^22.  New  York  had  forged  to  the  front  with 
her  1,372,111  people,  while  Virginia  with  1,065,116  in- 
habitants, was  closely  followed  by  Pennsylvania  and 
her  1,047,507  population. 

General  attention  was  given  to  common  school 
education  in  nearly  every  part  of  the  country.  At 
the  opening  of  the  nineteenth  century,  the  following 
colleges  and  universities  had  been  founded:  Bow- 
doin,  1794;  Brown  University,  1764;  Charleston, 
1785;  Columbia  University,  1754;  Dart- 
mouth, 1769;  Dickinson,  1783;' Franklin  C<&V£. 
and  Marshall,  1787;  Georgetown  Univer-  ^be, 
sity,  1789;  Greenville  and  Tusculum,  1794; 
Hampdcn-Sidney,  1776;  Harvard,  1636;  Princeton, 
1746;  Rutgers,  1766;  St.  John's,  1784;  University  of 
Georgia,  1785;  of  Nashville,  1785;  of  North  Caro- 
lina, 1789;  of  Pennsylvania,  1740:  of  Tennessee, 
1794;  of  Vermont,  1791 ;  Washington  and  Lee,  1749; 
Washington  College  of  Md.,  1783;  Washington  Col- 
lege of  Tennessee,  1795;  Western  University  of  Pa.. 
1787;  William  and  Mary,  1693;  Williams,  17S3 ; 
Yale,  1701. 

Of  the  similar  institutions  added  to  this  list  during 
the  first  quarter  of  a  century,  the  following  were 
founded  from  1815  to  1825:  Allegheny,  Auburn 
Theological  Seminary,  Central  University,  Colby. 
Colgate  University,  Columbian  University.  Franklin, 
General  Theological  Seminary,  Maysvi'lle.  Newton 
Theological  Institute,  Cincinnati  University,  and  the 
University  of  Virginia.  The  most  famous  school  for 
the  education  of  women  was  established  by  Mrs. 
Emma  Willard,  in  1821,  in  Troy,  N.  Y.  Similar 
institutions  soon  followed  in  different  parts  of  the 
country.  The  American  Bible  Society  was  organ- 
ized in  1816,  and  in  the  same  year,  the  first  saving* 
bank  was  started  in  Philadelphia. 

It  inevitably  followed  that  the  stoppage  Tir' 
of  the  importation  of  foreign  goods  led  to  mf*sarct- 
the  establishment  of  many  factories.  Full  success 
was  checked  by  the  foreign  goods  which  were  sold 
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cheaper  than  they  could  be  manufactured  in  this 
country.  This  obstruction  was  removed  by  the  im- 
position of  a  tariff  or  tax  upon  such  poods,  though, 
as  has  been  said  in  another  place,  there  will  never  be 
a  unanimity  of  sentiment  as  to  the  degree  of  protec- 
tion that  ought  to  be  extended  to  manufacturers,  or 
whether  they  should  be  given  any  protection  at  all. 

When  the  electoral  vote  of  1820  was  counted  it  was 
found  that  every  one  of  the  233  was  for  Monroe. 
This  unanimity  had  not  occurred  since  Washington, 
nor,  in  the  nature  of  things,  can  it  ever 
frcsideo-  OCCUr  again.  Profound  as  was  the  respect 
iSn  ofTsao.  *n  which  Monroe  was  held,  there  was  a 
general  feeling  that  he  was  encroaching 
jpon  ground  that  was  sacred.  "The  honor  of  a 
unanimous  election  to  the  presidency,"  said  the  elec- 
:or  from  New  Hampshire,  "should  be  bestowed 
^pon  none  after  George  Washington ;  I  therefore 
:ast  my  vote  for  John  Quincy  Adams."  The  dele- 
zate  was  applauded,  and  so  the  record  stands.  Surely 
he  "era  of  good  feel ing"  had  dawned,  but  it  was 
mpossible  that  it  should  last 
One  fact  should  be  noted  regarding  our  flag,  which 
va»  patterned  in  1777.  The  first  decision  was  that 
vith  the  admission  of  each  new  State,  another  stripe 
and  another  star  should  be  added  to  the 
i-he  start  emblem.  This  was  done  until  the  stripes 
•tripes.  numbered  eighteen,  when,  without  any 
official  action  thereon,  the  increase  of  the 
tripes  was  stopped,  for  it  was  evident  that  the  sym- 
netry  of  the  incomparably  beautiful  design  would  be 
lestroyed  if  the  additions  continued.  Think  how  the 
tag  would  look  to-day  with  forty-five  stripes,  and  a 
urther  increase  close  at  hand !  On  April  4,  1818, 
Congress  reduced  the  number  of  stripes  to  tiiirteen, 
nd  decreed  that  that  should  always  be  the  number,  but 
>n  the  4th  of  July,  succeeding  the  admission  of  every 
lew  State,  a  star  should  be  added  to  the  blue  field  as 
t»  representative.  Nine  days  after  the  passage  of 
hi«  act.  the  first  flag  of  the  new  pattern  was  unfurled 
uthe  breeze  over  the  Hall  of  Representatives. 

Florida  proved  a  thorn  in  the  side  of  our  country, 
t  was  sparsely  settled,  and  belonged  to  Spain,  and 
fie  inhabitants  consisted  mainly  of  Seminole  Indians. 
Uuching  the  States  of  Georgia  and  Alabama,  Flor- 
la,  with  its  vast  swamps,  morasses,  streams,  and 
upenetrable  forests,  became  a  veritable  Mecca  to 
unaway  slaves.  The  overseer  might  chase  his  prop- 
rty  to  the  edge  of  the  wild  region,  but,  if  the  negro 
succeeded  in  plunging  into  it,  pursuit  was 
fwiuole  use,es9-  The  Seminoles  welcomed  these 
,-4r.  panting  Africans,  the  two  races  intermar- 
ried, contented  in  their  crude  way  with 
ving  beyond  the  reach  of  their  former  owners, 
"he  mongrels  were  a  degraded,  vicious  people,  and 
ley  joined  the  Seminoles  in  committing  many 
trocities  upon  the  exposed  settlements.  A  good 
lany  believed  that  the  Spanish  officials  were  respon- 
se' for  these  outrages,  and  that  the  Seminoles  would 
ave  caused  no  trouble  had  they  not  been  instigated 
tereto  by  the  white  men.  Such  was  the  opinion  of 
'tneral  Andrew  Jackson,  the  hero  of  New  Orleans, 
rho,  when  given  command  of  a  military  force,  for  the 
untahment  of  the  Seminoles,  urged  that  he  should 
e  allowed  to  go  to  the  fountain  of  the  trouble  and 
inquer  Florida,  where  the  Spanish  authority  was 
eak.  He  was  officially  ordered  to  refrain  from  such 
jnquest,  but  there  is  reason  to  believe  that  our 
overnment  secretly  approved  his  scheme,  as  he 
Iways  vehemently  Insisted  was  the  fact.  No  one 
>er  questioned  "Old  Hickory's"  truthfulness.  If  it 
us  done  in  his  presence,  the  doubter  was  certain  to 
•gret  it. 

General  Jackson  descended  like  a  cyclone  upon  the 
eminole  towns,  burned  them  to  the  ground,  slew 

many  of  the  warriors,  and  then  captured 
5»win*'  Pcnsacola  and  several  towns.  InPensacola 
x.  he  found  two  British  subjects,  one  a  Scotch 

trader  named  Arbuthnot,  and  the  other  a 
•rmer  British  officer,  Ambrlster,  both  of  whom  were 
-rested  on  the  charge  of  inciting  the  Seminoles  to 
>mmit  thefr  outrages.    A  court  martial  established 


their  guilt,  and  Ambrister  was  sentenced  to  receive 
fifty  lashes  and  a  term  of  imprisonment,  while  hanging 
was  prescribed  for  the  trader.  Jackson,  not  only 
carried  out  the  sentence  of  the  latter,  but  hanged 
Ambrister  also. 

We  Americans  are  too  ready  to  approve  an  act 
that  is  unwarranted  by  law,  if  it  only  smacks  of  vigor 
and  resentment  toward  another  nation.  There  was 
no  justification  for  Jackson's  execution  of  these  two 
men.  No  nation  in  the  world  is  so  prompt  in  the 
protection  of  her  citizens  as  England,  and  she  sternly 
demanded  reparation  for  the  outrage.  Had  this  been 
refused,  she  would  have  declared  war.  A  Congres- 
sional committee  of  investigation  censured  Jackson, 
whose  act  was  disavowed  by  our  govern- 
ment. Then  Congress  acquitted  him  of  Cession  of 
blame,  and  he  became  more  popular  with  (|je0{jn"ted 
his  countrymen  than  before.  The  incident  states, 
strengthened  the  sentiment  in  favor  of  an- 
nexing Florida,  and,  since  the  chief  occupation  of 
Spain,  for  the  last  century  and  more,  has  been  that  of 
parting  with  her  territory,  she  sold  Florida  to  the 
United  States,  In  February,  18 19,  for  five  million 
dollars,  the  formal  transfer  taking  place  two  years 
later.  The  population  was  so  sparse  that  it  was  not 
admitted  as  a  State,  until  more  than  twenty  years 
later.  The  price  named  was  accepted  by  Spain  in 
satisfaction  of  claims  against  her  for  previous  war 
damages.  An  important  corollary  of  the  purchase  of 
Florida  was  the  first  definite  establishment  of  the 
boundary  between  the  American  and  Spanish  posses- 
sions. The  line  passed  the  Sabine,  Red,  and  Arkan- 
sas rivers,  with  meridian  lines  between,  northward  to 
the  43d  parallel,  and  thence  westward  to  the  Pacific. 

A  prolonged  dispute  took  place  with  Great  Britain 
over  the  ownership  of  the  Oregon  country.  The  fur 
trade  was  very  valuable,  and  it  was  vigorously  carried 
on  by  the  citizens  of  both  countries.  We  have  learned 
that  John  Jacob  Astor  was  early  in  the  field, 
but  his  enterprise  was  checked  by  the  War  The 
of  1812.  Captain  Gray,  an  American,  had  cocuc" 
ascended  the  Columbia  for  a  considerable  versy. 
distance  in  1792,  naming  the  stream  for 
one  of  his  vessels,  and  Lewis  and  Clark  entered 
the  region  about  a  dozen  years  later ;  but,  before 
the  conclusion  of  the  war  with  Great  Britain,  her 
subjects  had  taken  actual  possession  of  Oregon,  and 
we  all  know  how  difficult  it  is  to  oust  a  nation  in 
such  circumstances.  In  October,  1818,  Great  Britain 
and  the  United  States  agreed  that  our  northern 
boundary  should  be  the  49th  parallel  from  the  Lake 
of  the  Woods  to  the  Rocky  Mountains,  the  country 
west  of  the  mountains  to  be  held  jointly  by  the  two 
nations  for  ten  years.  The  controversy,  however, 
was  by  no  means  settled  and  remained  a  bone  of 
contention  for  nearly  a  generation. 

Spain  is  the  worst  colonizer  among  nations.  Three 
centuries  and  more  ago  her  dominance  threatened  the 
world.  Her  colonial  possessions  were  prodigious, 
and  her  grandeur  recalled  in  some  respects 
the  Roman  empire  of  ancient  times.  But  Revolt  of 
her  policy  toward  her  colonies  was  not  African 
only  cruel  and  treacherous,  but  idiotic  to  colonics, 
the  last  degree.  It  followed,  as  effect  fol- 
lows cause,  that  the  kingdom  steadily  declined  in 
power,  and  her  dependencies  began  falling  away  from 
her.  The  nineteenth  century  was  still  young  when 
her  South  American  countries  set  rebellions  on  foot, 
which  resembled  the  proverbial  sheep  leaping  over  a 
wall.  In  fact  those  "  republics"  formed  such  a  taste  for 
revolution  that  it  has  been  their  principal  occupation 
since  that  time.  Naturally,  Americans  felt  a  strong 
sympathy  with  the  colonies  fighting  for  independence. 
Early  in  1822,  Congress  recognized  them  as  sovereign 
nations,  which  was  a  decisive  help  to  the  struggling 
peoples.  A  year  later,  all  the  colonies,  except  the 
Spanish  West  Indies,  gained  their  independence. 

One  of  the  gravest  of  perils  threatened  our  national 
existence  about  this  time.    In  1815,  after 
the  crushing  of  Napoleon  Bonaparte,  Rus-    Alliance  ^ 
sia,  Prussia  and  Austria  entered  into  the 
compact  known  as  the  Holy  Alliance.     Its  purpose 
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was  to  stamp  out  all  republican  risings  of  the  people 
in  their  respective  dominions,  and  to  make  mo- 
narchial  rule  absolute.  Probably  they  intended  to 
help  Spain  in  subduing  Mexico  and  other  of  her 
colonies.  Then  there  would  have  been  apportion- 
ments of  territory  among  the  different  nations  in 
payment  for  their  services,  and  new  foot- 
■',  Monroe  ^°'^s  w°uld  be  gained  by  more  than  one 
Doctrine."  European  nation  upon  cur  continent.  This 
momentous  peril  was  clearly  foreseen  by 
American  statesmen.  In  December,  1&23,  President 
Monroe,  in  his  annual  message  to  Congress  declared 
that  the  American  continents  "  are  henceforth  not  to 
be  considered  as  subjects  for  future  colonization  by  any 
European  powers.''  This  constituted  the  "Monroe 
Doctrine,"  which  is  one  of  the  most  cherished  articles 
of  our  political  faith.  The  policy  which  had  crystal- 
lized long  before  in  the  hearts  of  the  people,  was  put 
into  words  by  John  Qiiincy  Adams,  Monroe's  Secre- 
tary of  State.  England  was  our  ardent  ally  in  the 
declaration  of  this  policy,  for  she  had  good  reason  to 
distrust  the  Holy  Alliance.  That  fantastic  league, 
which  like  all  such  organizations,  exhaled  professions 
of  love  for  law  and  order  and  claimed  to  be  acting  as 
the  instrument  of  heaven,  did  not  dare  to  offend  the 
lusty  young  republic  of  the  West,  when  Great  Britain 
stoo'd  behind  her,  and  the  Holy  Alliance  soon  became 
a  memory  only. 

Now  there  is  a  good  deal  of  misapprehension  re- 
garding the  scope  of  the  Monroe  Doctrine.  It  will 
be  seen  that  not  only  Latin  America,  but  Great 
Britain  and  even  Continental  Europe  are 
World-  the  beneficiaries  of  this  admirable  policy, 
benefit  of  ^ne  establishment  of  outposts  of  foreign 
the  policy,  nations  on  our  mainland  would  be  an  in- 
tolerable nuisance;  but  we  are  bound  by 
the  Monroe  Doctrine  to  prevent  the  spoliation  of 
England's  possessions  in  the  West  Indies,  and  in 
Central  and  South  America,  and  to  guard  against 
Canada  being  wrested  from  her  by  an  enemy.  Eng- 
land itself  may  be  invaded  by  a  European  coalition, 
but  such  coalition  must  keep  its  hands  off  the  West- 
ern Hemisphere.  Moreover,  though  a  few  nations 
sneer  at  the  Monroe  Doctrine,  they  must  see  that 
they  are  guarded  from  endless  temptations  to  con- 
quest and  from  jealousy  of  the  expansion  of  their 
neighbors  on  this  side  of  the  ocean.  Should  we  dis- 
avow our  policy,  the  leading  powers  of  Europe  would 
soon  be  wrangling  over  the  division  of  Spanish  and 
Portuguese  America. 

On  the  other  hand,  it  cannot  be  denied  that  the 
assertion  of  the  Monroe  Doctrine  imposes  certain  re- 
sponsibilities upon  us.  We  cannot  interpose  to  pre- 
vent the  deserved  punishment  of  a  Latin- 
Scope  American  republic,  where  civil  war  and 
Monroe  anarchy  are  the  normal  condition,  when  it 
Doctrine,  grossly  violates  the  rights  of  a  European 
nation.  We  are  not  the  policemen  of  the 
Western  Hemisphere,  but  we  have  the  right  to  inter- 
pose and  say  to  what  length  such  punishment  shall 
be  carried.  Obviously,  we  could  not  permit  anv 
European  power  to  despoil  the  offvnding  state  of 
any  of  its  territory,  in  the  way  of  chastisement. 
Thus,  for  Instance,  if  Venezuela  refuses  to  pay  an 
honest  debt  to  Germany,  that  power  has  the  right  to 
confiscate  the  republic's  revenues,  but  not  to  the  ex- 
tent of  utter  ruination. 

It  is  on  this  point  that  much  misconception  pre- 
lils  in  Europe.    The  right  of  any  government  to 

assassination,  iin- 
kidnapping  or  robbery- 
danger,  however,  in  the 
use  of  fleets  and  armies  to  compel  the  payment  of 
debts;  for  it  is  not  difficult  to  conceive  of  a  case 
where  the  public  debt  might  be  so  great  that  its  ulti- 
mate collection  would  involve  a  prolonged  occu- 
pation of  that  country's  custom  houses,  and  the 
debtor  would  lapse  into  the  condition  of  Egypt, 
which  has  become  a  virtual  possession  of  England, 
through  its  inability  or  unwillingness  to  pay  its  just 
debts.  The  same  is  to  be  said  of  Morocco.  More 
than  one  European  jn>wcr  has  intimated  that  our 


vans  in  r,urope.  ine  ngnt  ot  any 
punish  vigorously  the  crimes  of  as 
prisonmcnt,  personal  injury,  kidnapi 
is  unquestionable.    There  i's  danger, 


declaration  of  the  Monroe  Doctrine  does  not  preclude 
its  virtuat  annulment  through  the  mean;'  just  out- 
lined. Such  a  view  on  their  part,  however,  is  erron- 
eous,—  a  fact  which  they  are  certain  to  learn  the 
moment  they  approach  forbidden  ground.  When 
the  Roman  Senator  confronted  the  armies  of  Ami- 
ochus  and  Ptolemy,  he  drew  a  line  with  his  staff 
upon  the  sand  and  said  :  "  Thus  far  shall  ye  come  acd 
no  farther ! " 

While  Monroe's  election  was  really  unanimous, 
this  unanimity  of  sentiment,  in  the  nature  of  thing?, 
could  not  continue  long.  Too  manv  questions  divided 
public  interest,  to  permit  the  •  era  of  good  feeling " 
to  continue.  One  of  these  questions,  re- 
specting which  a  wide  diversity  of  senti- 
ment arose,  was  that  of  internal  improve- 
ments. Monroe,  like  his  predecessors, 
Jefferson  and  Madison,  believed  that  a 
constitutional  amendment  was  necessary 
before  Congress  could  comply  with  the  demand,  arm- 
ing from  the  rapid  increase  of  inland  settlement,  fur 
improvement  in  the  means  of  travel  and  traffic.  Tee 
demand  has  been  since  met,  without  such  constitu- 
tional amendment,  to  a  degree,  of  which  the  original 
advocates  never  dreamed. 

Another  question  has  divided  the  people  from  the 
organization  of  national  government.  As  we  know  1 
protective  tariff  was  enacted  in  1816,  but 
the  manufacturers  were  not  satisfied  with  mt^^ 
its  provisions,  which  they  did  not  think 
went  far  enough.  Their  clamor  was  satisfied  for  the 
time  in  1824,  when  various  industries  were  protected 
by  a  high  tariff.  Henry  Clay,  the  leading  champion 
of  the  "  American  system,"  in  the  course  of  a  speech 
in  Congress,  proudly  called  the  attention  of  the  mem- 
bers  to  the  fact  that  the  tasteful  coat,  trousers  and 
vest,  which  he  wore  were  the  production  of  his  Kin- 
tucky  plantation. 

The  burning  question  which  forced  itself  to  the 
front,  however,  was  slavery.  The  student  of  Ameri- 
can history  will  not  fail  to  note  a  signifi- 
cant fact  regarding  the  peculiar  institution. 
When  Alabama  was  admitted  as  a  State  in  q0tstioZ 
1819,  the  whole  number  was  22,  of  which 
one-half  were  free,  and  one-half  slave.  This  was  not 
accident,  but  the  result  of  an  understanding  that  the 
balance  should  be  preserved  between  the  two  section* 
in  the  Senate.  But  the  vagt  region  opened  up  to 
settlement  bv  the  Louisiana  purchase  would  attract  a 
fur  greater  free  labor  than  a  slave  population.  The 
alarmed  South  saw  that  the  only  way  to  preftne 
their  equal  power  in  Congress,  wns  by  continuing  to 
offset  the  increase  of  population  with  the  increase  is 
the  number  of  States.  It  must  be  borne  in  mi-ii, 
that  the  United  States  government  never  had  ;hf 
right  to  interfere  with  slavery  in  any  State  where  it 
had  been  established.  But  for  the  invention  of  the 
cotton  gin,  it  soon  would  have  been  abolished  in  tbe 
northern  tier  of  Slave  States,  and,  in  the  course  <  i 
time,  must  have  disappeared  from  the  extreme  South. 
From  the  cause  named,  the  States  below  Mason  and 
Dixon's  line  became  more  devoted  to  slavery  than 
before,  and  more  jealous  of  any  checks  to  the'sprtad 
of  the  institution. 

Although  the  States  themselves  were  secure  agaiwt 
governmental  interference,  as  affecting  slavery,  \i 
was  maintained  that  the  Territories  were  not,  and 
that  the  Constitution  authorized  legi>lation  thereon. 
The  next  State  admitted  after  Alabama  (1819) 
Maine  (1820),  a  free  Slate.  The  southern  member* 
would  not  agree  that  Maine  should  be  made  a  State, 
unless  the  northern  members  consented  that  Mis- 
souri, which  applied  for  admission  in  1819.  should  W 
admitted  with  slavery.  The  quarrel  became  bitter, 
threats  of  disunion  were  heard,  and  many- 
sure  ripening  of  the  crimson  harvest  that 
nered  in  1861-65. 

The  end  of  the  quarrel  was  the  Missouri 
Compromise,  the  work  of  Henry  Clay. 
Enacted  in  1820,  this  allowed  the  admis- 
sion of  Missouri  (August  to,  1821).  as  a 
slave  State,  but  prohibited  slavery  forever  alter,  riortt 
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of  the  parallel  of  36"  30',  which  forms  most  of  the 
southern  boundary  of  the  State.  It  seems  strange 
that  the  question  of  what  was  to  he  done  in  the 
caw  of  the  admission  of  a  State  lying  partly  north 
and  partly  south  of  that  line,  was  not  considered,  and 
yet,  in  less  than  a  generation,  it  had  to  be  met. 

In  the  election  of  1824,  four  candidates  were  put 
forward,  all  ostensibly  Republicans:  Andrew  Jack- 
son of  Tennessee,  John  Quincy  Adams  of  Massachu- 
setts, Henry  Clay  of  Kentucky,  and  William  H. 
Crawford  of  Georgia.  Jackson  received  99,  Adams 
84,  Clay  37,  and  Crawford  41  electoral 
votes,  while  on  the  popular  vote,  Jackson 
had  a  plurality  of  over  50,000.  Still  he 
lacked  a  majority  of  the  electoral  vote,  and  once  more 
the  election  was  thrown  into  the  House  of  Repre- 
sentatives, which  chose  Adams  for  President,  and 
John  C.  Calhoun  of  South  Carolina  for  Vice-Presi- 
dent. The  disappointed  friends  of  Jackson  charged 
that  this  election  was  brought  about  by  a  corrupt 
bargain  between  Clay  and  Adams,  and  when  the 
latter  appointed  Clay  his  Secretary  of  State,  the  be- 
lief became  more  widespread.  Adams  and  Clay  were 
the  most  honorable  of  men,  and  declared  that  noth- 
ing in  the  nature  of  such  an  agreement  had  ever  been 
made  between  them.  The  recognition  by  important 
appointments  of  his  ablest  opponents  in  the  same 
party,  is  a  graceful  act  and  is  quite  common,  on  the 
part  of  the  successful  candidate. 

The  sixth  President  was  the  son  of  the  second,  and 
wa*  born  in  Massachusetts  in  17^7.  He  received 
every  advantage  and  was  highly  educated.  Wash- 
ington appointed  him  minister  to  The  Hague,  his 
.  father  transferred  him  to  Berlin,  he  served 
PwMeiit  as  Umted  States  senator,  as  minister  to 
Russia,  was  our  commissioner  at  the  treaty 
of  Ghent,  and  Monroe's  Secretary  of  State  through- 
out both  his  terms.  After  retiring  from  the  presi- 
dency, he  represented  his  district  in  Congress,  and 
was  stricken  with  apoplexy  and  died  while  a  member 
of  that  body,  February  23,  1848.  John  Quincy  Adams 
was  one  of  the  most  unpopular  of  our  Presidents. 
His  integrity,  his  ability,  and  his  patriotism  were  of 
the  loftiest  character,  but  he  lacked  winsomeness  of 
manner,  and  never  tried  to  gain  the  good  will  of  any 
one.  Where  a  few  graceful  words  would  have  made 
a  friend,  he  remained  mute  (being  the  exact  opposite 
of  Clay  in  that  respect) ;  where  a  little  patience 
would  have  conciliated,  he  was  impatient;  where 
silence  would  have  been  golden,  he  spoke;  where  a 
little  trimming  of  sail  might  have  been  advisable,  he 
did  not  swerve  a  hair's  breadth;  and,  at  the  time 
when  our  Presidents,  as  a  rule,  are  making  all  pos- 
sible combinations,  plans,  and  pledges  to  secure  a 
second  term  to  themselves,  Adams  refused  to  lift  a 
finger  or  to  do  or  say  a  thing  that  could  improve  his 
chances.  He  was  foreordained  from  the  first  to  be  a 
one-term  President. 

Although  Adams  held  office  only  four  years,  these 
years  were  marked  by  several  important  events.  The 
first  was  the  completion  of  the  Erie  Canal.  This 
grand  work,  387  miles  in  length,  with  72  locks  and  a 
depth  of  7  feet,  connects  Lake  Erie  with  the  Hud- 
Th  Vri  8on  at  AlDanr»  tnus  opening  the  seaboard 
Canal'  "  water  communication  to  the  western 

extremity  of  the  Great  Lakes,  and  estab- 
lishing a  new  and  favorable  route  for  western  emigra- 
tion. It  may  be  said  that  it  brought  the  extensive 
and  rich  agricultural  region  of  New  York  into  the 
open  market  of  the  world.  The  cost  of  freight  trans- 
portation from  Albany  to  Buffalo  dropped  in  a  short 
time  to  one-twelfth  of  what  it  was  in  1820.  Cities  and 
towns  sprang  up  along  the  route,  and  the  population 
of  the  State  of  New  York  leaped  past  that  of  Virginia, 
—  a  pre-eminence  that  it  has  maintained  ever  since. 

Governor  De  Witt  Clinton  turned  the  first  spade- 
ful of  earth  at  Rome,  July  4,  1817,  and  the  canal  was 
opened  October  26.  1825,  the  cost  of  construction  be- 
ing $10,000,000.  Since  then  the  improvements  have 
made  the  total  amount  expended  $52,540,800,  and, 
despite  the  competition  of  the  railways^  it  still  does 
an  immense  traffic. 


A  still  more  important  step  in  the  development  of 
our  country  was  the  introduction  of  steam  railways. 
The  first  railway  by  a  coincidence  was  laid, 
in  1826,  near  the  home  of  President  Adams  Introduc- 
in  the  granite  quarries  of  Quincy,  Massa-  railways- 
chusetts.  It  was  only  two  or  three  miles 
long,  however,  and  was  operated  by  horse  power.  A 
few  months  later  a  similar  but  longer  line  was  con- 
structed to  connect  the  coal  mines  of  Mauch  Chunk, 
Pennsylvania,  with  the  Lehigh  River.  The  first  steam 
locomotive  to  turn  a  wheel  in  America  was  on  the 
Delaware  and  Hudson  Railroad  in  August,  1829. 
Thus  the  real  introduction  of  this  important  inven- 
tion did  not  take  place  until  after  President  Adams 
retired  from  office. 

It  has  been  explained  why  the  South  determinedly 
opposed  the  increase  of  tariff  duties,  since  the  inevit- 
able result  to  that  section,  which  practically 
had  no  manufactures,  was  to  make  it  pay  m  .The 
higher  prices  for  goods.  In  1828,  an  act  "^Tioniina- 
was  passed,  which  was  so  oppressive  to  the  tious." 
South,  that  it  was  termed  "  The  Tariff  of 
Abominations."  It  caused  hot  indignation,  was 
bitterly  denounced,  and  South  Carolina  advocated 
nullification.  All  that  she  waited  for  was  a  leader, 
and  he  presented  himself  within  the  following  four 
years. 

In  the  closing  months  of  Adams*  term,  those  of 
the  same  political  principles  with  him  and  Clay, 
assumed  for  the  first  time,  the  name  of 
National  Republicans.  It  may  be  added  .  ?r1*rtfn" 
that  the  term  H'vi/^was  not  used  until  1834,  0fi8jS. 
when  it  was  adopted  by  all  the  political 
factions  opposed  to  Jackson,  his  wing  of  the  Repub- 
lican party  having  taken  the  name  of  Democratic- 
Republicans,  or  plain  Democrats.  In  the  election  of 
1828,  Jackson  received  178  electoral  votes  to  83  cast 
for  Adams.  John  C.  Calhoun,  of  South  Carolina, 
one  of  the  leading  statesmen  of  our  country,  hut 
ardently  in  favor  of  State  sovereignty,  was  chosen 
Vice-President. 

Andrew  Jackson  is  one  of  the  most  unique  figures 
in  American  history.  He  was  born  in  North  Carolina 
in  1767,  his  father  dying  before  the  son's 
birth,  and  his  mother  passing  away  while  T,5 
he  was  still  a  boy.  Both  his  brothers  lost  PrS't 
their  lives  during  the  Revolution,  and 
when  only  thirteen  years  old,  Andrew  fought  in  the 
patriot  ranks.  He  pursued  the  study  of  law  in  a 
crude  way,  and  when  a  young  man  settled  In  Tennes- 
see. His  aggressive  nature  led  him  to  plunge  into 
the  wars  with  the  Indians,  who  were  committing 
many  atrocities  and  he  punished  them  with  remorse- 
less rigor.  He  filled  several  political  offices,  and 
won  the  admiration  of  his  countrymen  by  his  personal 
daring,  his  burning  patriotism,  his  incorruptible  hon- 
esty and  rugged  Americanism.  No  one  is  so  popular 
with  us  as  the  military  hero.  General  Jackson's  victory 
at  New  Orleans  made  him  President  and  the  most  pop- 
ular man  with  the  masses,  since  Washington's  time. 
The  faults  of  such  a  man,  though  they  may  be  fewer  in 
number,  are  as  potent  as  his  virtues.  Jackson  had  a 
fiery  temper,  and  nothing  could  convince  him  that 
the  judgiiient  or  views  of  any  one  else  were  right,  if 
they  chanced  to  be  different  from  his  views.  The 
slightest  act  of  dishonesty,  no  matter  by  whom  com- 
mitted, was  unpardonable  to  him:  thenceforward  he 
was  that  person's  unrelenting  enemy.  He  turned 
men  out  of  office  by  the  wholesale,  because  they  dis- 
agreed with  him  in  politics;  no  opposition  or  argu- 
ment could  abate  his  resolution  that  matters  should 
go  as  he  thought  they  ought  to  go.  He  regarded  the 
members  of  his  cabinet  as  simple  clerks,  and  had  a 
number  of  cronies  with  whom  he  discussed,  while 
smoking  his  corncob  pipe,  the  affairs  of  his  nation. 
Prominent  and  able  as  were  the  men  who  composed 
his  "  Kitchen  Cabinet,"  they  were  the  only  ones  who 
possessed  any  influence  with  "Old  Hickory,"  and 
that  influence,  when  analyzed,  was  insignificant.  He 
died  a  tranquil  Christian  death,  June  8,  1845. 

President  Jackson  believed  that  the  United  States 
Bank  had  done  all  it  could  to  defeat  his  election. 
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That  belief,  for  which  there  was  certainly  warrant, 
made  him  the  relentless  enemy  of  the  insti- 
The  Bauk    tution.    Aside  from  the  personal  element 
u'nited        'n       enm'tJ'<  ne  thought  the  corporation 
was  a  superficial  stimulus  to  business  and 


the  cause  of  speculation  and  corruption. 
In  justification  of  these  views,  it  should  be  stated 
that  when  the  bank  was  reorganized  in  1817,  it  gave 
many  facilities  for  extravagant  ventures.  The 
officers  of  the  branch  bank  in  Baltimore  drew  over 
two  million  dollars  beyond  its  securities  from  the 
bank,  and  but  for  prompt  measures,  the  Bank  of  the 
United  States  would  have  gone  into  bankruptcy. 
The  first  charter  expired  in  181 1,  and  was  not  renewed 
until  1816,  when  another  charter  for  twenty  years  was 
granted.  A  bill  for  its  renewal  having  passed  Con- 
gress in  1832,  was  vetoed  by  Jackson.  The  following 
year  he  ordered  that  all  deposits  of  public  money 
should  be  removed  from  the  national  bank,  and  dis- 
tributed among  certain  State  banks.  It  cannot  be 
denied  that  in  taking  these  summary  measures,  Jack- 
son exceeded  his  constitutional  powers,  but 
BWkmoo  of  tjK.y  ajjcj  to         j)0pUiarity  with  the 

masses.  In  the  election  of  1833,  he  received 
219  electoral  votes,  against  49  for  Henry  Clay, 
National  Republican;  11  for  John  Floyd,  Independ- 
ent; and  7  for  William  Wirt,  Anti-Masonic  candidate. 
Jackson  was  now  the  foremost  Democrat,  as  Henry 
Clay  and  Daniel  Webster  were  the  foremost  Whigs. 

Reference  has  been  made  to  the  trouble  with  the 
Seminole  Indians  of  Florida.  Georgia,  in  1802,  had 
ceded  portions  of  the  present  States  of  Alabama  and 
Mississippi  to  the  national  government  on  its  pledge 
to  remove  the  Indians,  who  were  Creeks  and  Chero- 
kees,  as  fast  as  it  could  be  done.  The  red  men,  learn- 
ing the  object  of  the  frequent  purchases  of  land  from 

them  by  Georgians,  refused,  in  1824,  to 
Trouble*  sell  any  more  land.  They  were  tricked 
C  r!'khe  d  *nio  ma*mK  a  *ew  additional  sales,  some 
ChVrokc"  'ime  later,  and  the  Georgians,  impatient 
Indians.      with  the  delay  of  the  government,  attempted 

to  remove  the  Indians  forcibly.  This  was 
unwarrantable  and  President  Adams  interfered. 
Georgia  was  defiant,  and  a  collision  was  imminent 
between  the  State  and  Federal  governments.  A  new 
treaty  was  made  with  the  Creeks,  who  consented  to 
remove  west  of  the  Mississippi.  The  Cherokees, 
however,  stayed  In  Georgia,  as  they  had  a  right  to 
do,  and  the  Seminoles  did  the  same  in  Florida,  as 
they  also  had  the  right  to  do.  Jackson  was  a  believer 
in  the  doctrine  enunciated  not  many  years  later,  to 
the  effect  that  the  only  good  Indian  is  a  dead  one, 
and  he  backed  Georgia  in  her  determination  to  drive 
out  the  Cherokees,  regardless  of  treaty  pledges. 
They  were  forced  to  accept  a  goodly  sum  for  their 
lands,  and  were  driven  out  by  a  military  force  in 
1838,  and  compelled  to  start  for  the  Indian  Territory. 
One-third  of  them  died  on  the  long,  cheerless  journey. 

The  rich  lead  mines  of  Illinois  and  Wisconsin  drew 
thousands  into  that  section,  where  the  Winnebagoes, 

Sacs,  and  Foxes  were  the  owners  of  the 
Hawk  War.  lands-  Under  the  leadership  of  the  chief- 
tain, Black  Hawk,  the  Indians  offered  a 
venomous  resistance,  but  in  the  end  were  compelled 
to  sell  their  territory  in  1832,  for  an  annuity  in  money 
and  in  annual  supplies. 

The  Seminoles  in  Florida  steadfastly  refused  to 
leave  their  inaccessible  swamps,  and  there  seemed  no 
way  of  driving  them  out.    Several  of  their  minor 

chiefs  were  plied  with  liquor  and  bribed 
ftcmin  l  *nto  9'Kn'nK  away  their  lands.  The  en- 
War.n°e    raged  leaders  killed  a  number  for  their 

treachery,  and  began  a  war  which  promised 
to  last  forever.  It  was  marked  by  frightful  atrocities. 
In  the  latter  part  of  1835  Major  Dade  with  one  hun- 
dred men  was  ambushed,  and  all  slain  excepting  two, 
who  afterward  died  from  their  wounds.  On  the 
same  day,  Osceola,  the  famous  mongrel  leader,  fired 
a  volley  into  a  house  where  General  Thompson  was 
dining  with  several  friends,  and  killed  him  and  four 
officers.  Osceola  was  induced  to  enter  the  American 
lines  under  a  flag  of  truce,  was  made  prisoner,  and 


died  in  Fort  Moultrie,  where  he  was  confined,  in 
1838.  It  was  not  until  1842  that  the  war  was  finally 
brought  to  an  end.  Then  the  Seminoles  yielded  and 
followed  the  other  tribes  across  the  MUsisiippi, 
where  the  Indian  Territory  had  been  set  apart  for 
them  in  1834. 

Hardly  had  President  Jackson  vetoed  the  new 
charter  of  the  United  States  Bank,  when  a  new  tariff 
measure  was  enacted.  Its  author  was  Henry  Clay, 
the  champion  of  protection.  The  bill  retained  high 
duties  on  articles  that  competed  with  home  product", 
and  lowered  or  removed  them  on  articles  produced 
in  the  United  States.  President  Jackson  signed  the 
act  which  was  to  go  into  effect,  March  3,  1833. 

South  Carolina  flamed  up  anew.  The  legislature 
called  a  State  convention  which  met  in  November, 
1832,  and  was  presided  over  by  the  governor.  An 
ordinance  was  passed  which  declared  that  the  tariff 
acts  of  1828  and  1832  were  unconstitutional  and 
therefore  null  and  void;  that  the  duties  should  not 
be  paid  and  any  attempt  to  collect  them  by  the  govern- 
ment would  be  resisted,  and  South  Carolina  would 
secede  from  the  Union.  This  startling  ordinance  was 
to  go  into  effect,  February  1,  1833. 

Perhaps  the  most  fervent  sentiment  of  which  An- 
drew Jackson  was  capable  was  his  love  for  the  Union. 
The  best  side  of  his  nature  now  asserted  itself.  His 
proclamation  of  December  to,  1832,  was 
an  admirable  document.  He  argued  with  nMiJ£ 
the  South  Carolinans  gently  but  firmly,  tion  Bninr 
and  closed  by  warning  them  that  he  had 
no  discretion  in  the  matter;  that  disunion  by  armed 
force  is  treason,  and  he  should  execute  the  laws,  with 
all  the  military  power  necessary. 

The  appeal  was  thrown  away  upon  the  hot-headed 
State,  "child  of  the  sun,"  and  she  never  slackened 
her  war  preparations.  General  Scott,  with  the  sloop- 
of-war,  A'otcArt,  and  several  revenue  cutters  w*re 
sent  to  Charleston  harbor,  the  troops  being  kept  out 
of  sight,  hut  within  easy  call  in  the  various  fort*. 
General  Scott  was  an  officer  of  remarkable  discretion. 
He  mingled  with  the  leading  citizens,  and  cultivated 
their  good  M  ill  and  that  of  their  families.  His  ex- 
quisite tact  had  much  to  do  with  soothing  the  resent- 
ful anger  of  the  people.  .At  the  same  time,  other 
Southern  States  remonstrated  with  South  Carolina, 
some  of  whose  leaders  began  asking  themselvei 
whether  they  were  not  going  too  far  toward  disunion. 
Henry  Clay  saw  that  the  time  had  come  for  a  con- 
cession on  the  part  of  the  government.  He  intro- 
duced his  "  Force  Bill  "  and  "  Compromise  Tariff,'' 
which  were  under  discussion  in  Congress  when  thf 
date  fixed  by  South  Carolina  for  action  arrived.  She 
decided  to  await  the  fate  of  the  two  bills.  They  were 
signed  by  President  Jackson,  March  2,  1833.  The«e 
measures  provided  for  a  general  reduction  of  duties 
until  June  30,  1842,  when  they  were  to  attain  a  level 
of  twenty  per  cent.  This  gradual  scaling  down  gave 
the  manufacturers  time  to  adjust  their  business  to 
the  new  conditions,  and  satisfied  the  nullifiers,  who 
repealed  their  ordinance,  and  all  became  tranquil  for 
the  time. 

President  Jackson  displayed  his  fervent  American- 
ism, whenever  occasion  justified  it.  We  had  a  just 
claim  against  France,  amounting  to  five 
million  dollars  for  the  spoliation  of  our 
commerce  during  the  Napoleonic  wars. 
The  matter  had  dragged  on  for  nearly 
twenty  years,  with  the  prospect  of  settle- 
ment as  far  off  as  ever.  Jackson  ordered 
our  minister  to  withdraw  from  France  and  advijed 
Congress  In  1834-35.  to  authorize  reprisals.  France 
flared  up,  but  paid  the  money,  and  similar  bills  were 
promptly  settled  by  Spain,  Portugal,  Denmark,  and 
Naples. 

Two  States  were  admitted  into  the  Union  Admwnoa 
during  Jackson's  administration,  Arkansas,  ArK>aaw 
June  15,  1836,  and  Michigan,  January  26,  tad 
1S37.  The  former  was  settled  by  the  French  Micbifaa- 
in  1685,  and  came  to  us  through  the  Louisi- 
ana purchase,  in  1803.  Michigan  was  settled  still 
earlier  at  St.  Mary's  Falls,  in  1668.  and  Detroit  wis 
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founded  in  1701.  It  was  set  oil  in  1805  from  the  In- 
dian Territory. 

The  prosperity  of  the  country  under  Jackson  was 
amazing.  Nothing  of  the  kind  had  ever  been  seen 
before,  and  in  many  respects  it  has  never  been 
equalled  since  that  time.  This  was  mainly  due  to 
extensive  internal  improvements,  and  the  introduction 
of  a  number  of  important  inventions.  The  Erie  Canal 
was  fairly  in  operation,  its  prodigious  impulse  per- 
meating 'the  whole  country.  Railways,  as  we  have 
learned,  were  born  in  this  country  under  John 
Quincv  Adams,  but  they  did  not  attain 
r^Twiys  anything  like  vigorous  growth  until  Jack- 
son's time.  In  November,  1830,  the  first 
locomotive  to  pull  a  train  regularly,  made  its  trial 
trip  over  the  road  connecting  Charleston  and  Hani- 
burg,  South  Carolina,  a  distance  of  one  hundred  and 
thiriv-six  miles.  The  Mohawk  and  Hudson  railroad, 
uniting  Albany  and  Schenectady,  began  operations  in 
the  summer  of  1831,  and  was  rapidly  followed  by 
others  in  different  parts  of  the  country.  There  were 
virtually  no  railways  in  the  United  States  when  Jack- 
sun  came  into  office;  when  he  retired  more  than  1,500 
miles  were  in  operation.  To-day,  our  railway  tracks, 
if  joined,  would  girdle  the  earth"  eight  times. 

In  December,  1833,  Obed   Hussey  of  Maryland, 
patented  a  reaping  machine,  and  in  the  following 
year,  Cyrus  H.  McCormick  of  Virginia 

machines     took  out  a  PatctU  toT  another  reaper.  Both 

did  their  work  well,  but  McCormick  made 
the  greater  improvements,  and  his  machines,  in  the 
course  of  time,  were  in  demand  in  every  civilized 
country.  William  H.  Seward  declared  that  McCor- 
mick's  invention  carried  the  line  of  civilization 
westward  at  the  rate  of  thirty  miles  a  year. 

There  were  a  few  people  here  and  there,  who  had 
discovered  that  anthracite  coal  gave  a  more  intense 

and  concentrated  heat  than  wood.  It  came 
lotroduc-  slowly  into  general  use,  however,  and  was 
lihiniinat-  adopted  by  a  few  steamboats,  and  on  a 
mg  Kiis.       number  of  railways  in  1836.    In  1805-6,  a 

resident  of  Newport,  R.  I.,  made  a  gas  ap- 
paratus from  which  he  lighted  his  house.  The  means 
of  illumination  was  introduced  in  Baltimore  in  1816, 

the  other  cities  gradually  adopting  it, 
uVvcmioos.  Philadelphia   not    doing  so  until  1835. 

Among  the  minor,  and  yet  important  in- 
ventions, were  friction  matches  in  1829,  steel  pens  in 
1S30,  and  the  American  revolver  in  1835. 

It  must  be  remembered  that  not  only  were  railways 
rapidly  extending,  but  steamboats  were  increasing 
very   fast.    The  lonely  pioneer,  who  lived  too  far 

from  his  nearest  neighbor  to  see  the  smoke 
»"r7m3Wt5  wf  nls  chimney,  was  startled  by  the  sound  of 

a  whistle  or  the  ringing  of  a  bell,  and, 
looking  out  upon  the  stream  in  front  of  his  cabin, 
saw  the  little  steamer  churning  the  water  into  foam, 
as  she  puffed  past,  in  quest  of  passengers  and  freight. 
Regular  lines  were  established  upon  the  principal 
rivers,  between  important  towns,  some  of  the  craft 
being  of  palatial  elegance,  while  the  contests  of  speed 
kept  up  the  steamboat  explosions  to  a  degree  that 
would  have  been  permitted  in  no  other  country. 

The  prosperity  was  universal.  Population  quad- 
rupled between  1790  and  1830,  and  the  75  post  offices 
grew  to  more  than  8,000.    The  government  receipts 

from  the  sales  of  western  lands  increased 
Payment     from  one  million  to  twenty-live  million  dol- 

nati»nal  'ars  .vcar'y>  "°  tnat  in  lS3^,  not  only  was  the 
dcj,t.  national  debt  paid,  but  a  surplus  had  ac- 

cumulated and  continued  to  accumulate. 
Consrress  passed  an  act  for  the  distribution  of  this 
surplus,  amounting  to  nearly  $40,000,000,  among  the 
different  States,  as  a  loan  without  interest.  The 
apportionments  were  to  be  made  in  four  quarterly  pay- 
ments, but  for  reasons,  soon  to  appear,  the  distribu- 
tion was  not  completed. 

One  striking  and  yet  natural  result  of  this  great 
prosperity  must  be  noted.    The  increase  in 
^7*'csrts     *ne  mean*  °f  travel  and  intercommunication 
,n  cr*~         brought  the  inhabitants  of  different  sec- 
tions nearer  one  another.    They  exchanged  commodi- 
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ties  and  became  acquainted.  The  convenience  and 
novelty  of  the  new  methods  of  travel  tempted  thou- 
sands to  make  journeys,  such  as  they  had  never  made 
before.  When  the  young  married  couple  bade  their 
parents  and  friends  goodbye,  preparatory  to  taking 
up  their  homes  in  the  West,  it  was  not  looked  upon 
as  probably  the  final  parting  in  this  world.  The  two 
expected  to  make  a  trip  eastward  in  the  course  of  a 
year  or  two,  and  perhaps  the  parents  would  indulge 
in  an  excursion  themselves  to  the  Far  West  —  well  to 
the  east  of  the  Mississippi  —  traveling  by  train, 
steamboat,  or  stage.  The  man  who  had  made  the 
voyage  to  Europe  and  back  was  no  more  pointed  out 
on  the  streets  as  an  object  of  wonder,  as  was  the  case 
in  earlier  times.  Such  ventures  were  Incoming  too 
common  to  cause  remark. 

This  mingling  of  the  people  of  different  sections 
had  a  unifying  effect.  Diverse  as  were  their  indus- 
trial interests,  all  were  proud  of  the  fact  that  they 
belonged  to  the  same  fumilv  and  had  a  single  glorious 
past  and  present  and  future.  Fashions,  customs,  and 
habits  were  modified.  Old  things  were  put  away, 
and,  if  not  all,  certainly  a  great  many  things,  became 
new.  The  changes  in  these  respects  during  the  ad- 
ministrations of  Jackson  were  greater  than  during 
any  preceding  or  succeeding  half  century  of  our  his- 
tory. 

Although  the  prosperity  of  our  country  was  great, 
yet  it  was  not  wholly  real.  It  had  dangerous  factors. 
The  wholesale  westward  emigration  started  an  era  of 
speculation  in  lands.  Thousands  believed 
they  could  locate  the  sites  of  populous 
towns  and  cities,  which,  owing  to  the  im- 
proved means  of  travel,  would  speedily  spring  into 
existence.  The  distribution  of  the  United  States 
Bank  deposits  among  various  State  banks  added  vastly 
to  the  number  of  the  latter.  Hie  majority  had  only 
meagre  capital  with  which  to  redeem  their  notes,  but 
they  issued  the  latter  by  wholesale,  some  of  them  so 
poorly  printed  that  they  were  inferior  to  their  crude 
counterfeits.  The  possessor  of  such  flimsy  stuff  could 
well  afford  to  outbid  the  purchasers  of  western  lands, 
who  offered  gold  and  silver.  When  the  time  came 
for  redeeming  their  notes,  many  of  the  banks  failed, 
changed  their  location,  and  renewed  their  swindling 
operations.  The  disastrous  effects  of  this  "  wild  cat " 
banking  were  not  felt  until  the  succeeding  adminis- 
tration. 

The  distribution  of  the  national  surplus  added  to 
the  mania  for  speculation.  The  monetary  crash  was 
precipitated  by  Jackson's  stubborn  course  in  July, 
1836,  taken  against  the  advice  of  his  cabinet,  and  in 
pursuance  of  his  unshakable  belief  that  he  was  the 
only  man  who  was  invariably  right  on  any 
and  all  questions  of  public  policy.  lie  Jn^son's 
issued  his  •«  specie  circular  "  which  ordered  eirc^^'" 
that  only  coin  would  be  accepted  in  pay- 
ment for  public  lands.  Congress  saw  the  general 
ruin  that  was  coming,  and,  at  the  earliest  possible 
hour  in  1837,  repealed  the  specie  circular.  Jackson 
held  back  the  bill  against  the  urgent  arguments  of  his 
friends  and  the  moneyed  interests  of  the  country,  un- 
til it  failed  to  become  a  law. 

With  the  clouds  darkening  the  skies,  the  time  for  a 
new  presidential  election  came  around.  Five  candi- 
dates entered  the  field :  Martin  Van  Buren, 
Democrat,  of  New  York;  William  Henry  ,1>rt.si' 
Harrison,  Whig,  of  New  York;  Hugh  L.  ^ion'of 
White,  Whig,  of  Tennessee;  Daniel  Web-  1836. 
ster,  Whig,  of  Massachusetts;  and  Willie 
P.  Mangum,  Whig,  of  North  Carolina.  It  will  be 
observed  that  this  was  the  first  entrance  of  the  Whig 
party  into  national  politics.  Of  the  electoral  votes 
cast,  Van  Buren  received  170;  Harrison,  73;  White, 
36;  Webster,  14;  and  Mangum,  11.  There  was  no 
choice  of  a  Vice-President,  and  the  Senate  chose 
Colonel  Richard  M.  Johnson  of  Kentucky.  One  of 
his  chief  claims  to  recognition  was  the  distinction  — 
never  clearly  established  —  of  having  shot  the  famous 
Indian  Chief  Tecumseh,  at  the  battle  of  the  Thames, 
in  October,  1813. 

Martin  Van  Buren  was  born  in  Kinderhook,  N.  Y., 
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December  5,  178a.  He  wu  the  first  President,  there- 
_  .  , ...  fore,  not  born  a  subject  of  Great  Britain. 
p£*leot    Hc  was  °™  ot  the  most  adroit  politicians 

ever  evolved  in  the  State  pre-eminently 
noted  for  such  rulers  of  organizations  and  men.  He 
has  been  called  the  "  Little  Magician,"  and  was  chief 
of  the  band  of  able  politicians  in  New  York,  known 
as  the  "  Albany  Regency,"  which  ruled  the  State, 
much  after  the  manner  of  Tammany's  present 
dominance  of  the  city.  After  serving  as  United 
States  senator  and  governor  of  New  York,  Van 
Buren  resigned  the  latter  office  to  become  Jackson's 
Secretary  of  State.  In  1831,  Jackson  nominated  him 
as  minister  to  England,  but  the  Senate  refused  to 
confirm  the  nomination.  Becoming  Vice-President 
in  1832,  he  had  the  satisfaction  of  presiding  over  the 
dignified  body  that  had  put  this  slight  upon  him. 
He  was  Jackson's  choice  as  his  successor,  and,  as  was 
the  rule,  "Old  Hickory"  had  his  way.  Van  Buren 
died,  July  34,  1862. 

The  financial  tempest  broke  in  all  Its  violence  with 
the  coming  in  of  Van  Buren.  Sometimes  such  panics 
are  inexplicable,  and  sweep  over  the  country  with  the 
appalling  wilfulness  of  a  hurricane  or  cyclone.  But 

there  could  be  no  mistake  as  to  the  cause 
of  1837    °   °*  the  panic  of  1837.    It  may  have  been 

partially  due  to  conditions  beyond  the  con- 
trol of  the  stern,  self-willed  patriot,  but  to  him,  more 
than  to  any  other  man,  or  any  score  of  men,  was  due 
those  woful  days,  when  during  the  first  two  months 
of  his  successor's  administration,  the  failures  in  New 
York  and  New  Orleans  amounted  to  $150,000,000,  and 
nearly  three  hundred  houses  in  the  metropolis  sus- 
pended payment.  The  condition  of  the  country  be- 
came so  bad  that  eight  States  failed  wholly  or 
partially  (Mississippi  repudiating  her  entire  debt), 
and,  by  and  by,  the  national  government  itself  could 
not  pay  its  debts.  Thousands  of  shops  and  manu- 
factories were  idle,  bread  riots  occurred  in  the  city  of 
New  York,  and  nearly  all  industry  was  at  a  stand- 
still. The  most  fortunate  people  were  the  farmers, 
for,  though  they  had  little  or  no  money,  they  could 
compel  the  soil  to  yield  them  a  sustenance. 

Van  Buren  was  a  man  of  marked  ability,  who  saw 
the  blunders  of  his  predecessor,  though  he  lacked  the 
moral  courage  at  the  time  to  withstand  them.  He 
called  Congress  together  in  September,  1837,  and 
laid  before  it  a  clear,  forcible  statement  of  the  real 
condition  of  the  country.    Since  the  universal  bank 

suspension,  the  Treasury  had  retained  its 
An  Inde-  own  funds,  and  the  President  urged  that 
^nJe°t  this  should  be  the  future  policy.  Sub- 
rstatvUry  treasuries  should  be  established,  thus  mak- 
lished.       ing  the  government  the  custodian  of  its 

own  funds.  This  would  exclude  politics 
from  any  interference  with  what  should  be  a  simple 
business  arrangement  of  banking  affairs.  The  Senate 
passed  such  a  bill,  but  the  House  rejected  it  The 
President  persisted  and  an  Independent  Treasury  was 
formed  in  1840.*  Meanwhile,  Congress  had  author- 
ised the  Secretary  of  the  Treasury  to  issue  $10,000,000 
to  meet  the  immediate  demands  of  the  government. 

Oppressive  government  in  Canada  caused  a  revolt 
in  1837-38,  with  which  Americans  naturally  sympa- 
thized. This  was  well  enough,  but  a  good 
•Mpat  •  many  sympathizers  were  resolute  to  go  to 
War  "of  unlawful  lengths,  by  aiding  the  "  Patriots." 
1837-38.       This  was  almost  certain  to  involve  us  in  a 

war  with  England,  and  the  President  issued 
a  proclamation,  forbidding  American  citizens  to  take 
part  in  the  revolt  in  any  way,  and  warning  all  who 
did  so  that  no  protection  would  be  given  them  by 
their  own  government.  Notwithstanding  this  proc- 
lamation, a  party  of  Americans  seized  Navy  Island 
in  Niagara  River,  and  chartered  a  steamer  to  carry 
supplies  to  the  insurgents.  They  were  attacked  bv 
British  troops,  twelve  killed,  and  the  steamer  was  se't 
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bill  was  repealed  the  following  year,  re-adopted  in 
1846,  nnd  Is  still  in  operation.  The  public  revenues  are  paid 
on  -lemand  to  the  treasury  department  by  the  collectors  and 
are  not  deposited  in  any  bank.  The  system  has  long  since 
oroved  ita  value. 


on  fire  and  carried  over  the  falls.  It  was  not  until  t 
strong  military  force  was  sent  to  the  frontier  by  our 
government  that  order  was  established. 

The  American  public,  whether  justly  or  unjustly, 
holds  an  administration  chiefly  responsible  for  the 
evils  that  occur  under  it.  President  Van 
Buren  performed  his  high  duties  with 
intelligence  and  honesty  of  purpose,  but 
he  was  unpopular  and  his  defeat  was  inevit- 
able. In  1840,  the  candidates  were  Van 
Buren,  W.  H.  Harrison,  Whigof  Ohio,  and  James  G. 
Birney,  the  Liberty  Party  candidate  of  New  Yoil. 
Harrison  received  234,  Van  Buren  60,  and  Birner  m 
electoral  votes;  John  Tyler  of  Virginia  was  chows 
Vice-President. 

The  presidential  election  of  18^0  was  one  of  ttie 
most  remarkable  in  our  history.  There  were  so 
inflammatory  questions  to  divide  the  Democrats  aai 
Whigs,  but  rather  the  sentiment  for  and  against  a 
change.  John  Tyler,  the  Whig  nominee  for  Vice 
President  was  known  to  be  a  follower  of  Calhoun  and 
an  opponent  of  Jackson's  bank  and  tariff  views,  tct 
his  political  principles  were  vague,  and  he  was  nom- 
inated to  win  the  southern  vote.  It  has  been  proved 
in  quite  recent  times  that  the  most  trivial  incident 
may  produce  decisive  results  in  a  presidential  struggle 
The  canvas  was  bitterly  personal.  A  Democratic 
paper,  in  a  sneering  reference  to  Harrison,  said  that 
if  he  were  pensioned  with  a  few  hundred  dollars  and 
given  a  barrel  of  hard  cider  and  a  log  cabin,  he  would 
be  content  for  the  rest  of  his  life.  This  slur  wi* 
taken  up  by  the  Whigs,  and  ran  through  the  country 
like  wild  fire.  Log  cabins,  of  all  sizes  from  a  toy  to  1 
dwelling  house  were  carried  in  hurrahing  processions, 
and,  sad  to  say,  enough  hard  cider  was  drank  to  set 
back  the  cause  of  temperance  for  years.  Genm: 
Harrison  had  won  the  battle  of  Tippecanoe,  and  the 
slogan  was  — 

"Tippecanoe  and  Tyler  too,"  though,  as  has  beet 
said,  not  much  was  known  of  the  political  sentiment? 
of  Tyler,  but  he  was  in  good  company,  and  that  wss 
sufficient.  There  was  no  end  to  campaign  sor.g«. 
which  were  sung  with  unexampled  ardor  by  men, 
women,  and  children.  Bonfires  turned  night  intoday. 
and  the  enthusiasm  seemed  to  turn  the  country  upside 
down.  * 

General  William  Henry  Harrison  was  a  native  of 
Berkeley,  Virginia,  where  he  was  born  February  9, 
*773-  His  father,  Benjamin,  was  a  signer 
of  the  Declaration  of  Independence,  and  j^y„t 
governor  of  Virginia.  The  son  studied 
medicine,  but  was  drawn  to  a  military  life,  and  made 
an  excellent  record  on  the  frontier  and  in  the  Wax  cf 
1812.  He  was  appointed  secretary  of  the  Northwest- 
ern Territory  in  1797,  and  two  years  later  was  its  try. 
delegate  to  Congress,  and  afterward  its  governor 
He  was  also  a  United  States  senator  and  minister  to 
Colombia,  South  America.  While  possessed  of  fine 
ability,  hc  never  would  have  been  President  except 
for  his  victory  at  Tippecanoe,  in  181 1. 

President  Harrison  was  verging  upon  three  score 
and  ten  when  he  assumed  office.  He  was  in  feeble 
health,  and  having  been  accustomed  to  outdoor  life, 
he  found  the  change  unbearable.  Then  he  wasdrieer. 
almost  out  of  his  senses  by  the  clamor  of  office- 
seekers.  He  broke  down  and  died  just  one  montt 
after  his  inauguration. 

John  Tyler  was  another  Virginian,  having  bee? 
born  March  29,  1790.  That  he  possessed  great  ability 
is  proved  by  the  fact  that  he  was  a  member 
of  the  Virginia  legislature  at  twenty-one,  pjcideii 
governor  at  thirty-five,  United  States  sen- 
ator at  thirty-seven  and  President  at  fifty-one.  H< 
died  January  18,  1862. 

Tyler  was  the  first  Vice-President  to  succeed  to  the 
presidency,  and,  although  elected  on  the  Whig  ticket, 

*  [It  is  recorded  that  at  a  largely  attended  religion*  ineetiat 
in  one  of  the  Western  States,  presided  over  bv  a  ve:ier»»* 
clergyman,  the  hymns,  after  a  time,  unconscious*?      "™-  , 
ibly  swung  over  into  the  most  vigorous  of  campaign  s.-»a(rv 
the  minister  afterward  naively  explained  that,  finding"  b*  "^"* 


not  stem  the  current,  he  swam  with  it.  and  i 
the  deacons  and  brethren  themselves  ] 


i.fdertljf 


Digitized  by  Google 


UNITED  STATES. 


803 


be  soon  let  It  be  known  that  he  was  by  no  means  in 
accord  with  many  of  that  party's  cherished  principles. 
He  was  opposed  to  high  tariffs,  internal  improve- 
ments and  a  United  States  Bank.  He  would  not 
have  gone  as  far  even  as  Jackson  in  using  a  military 
force  to  suppress  nullification.  His  views  exasper- 
ated the  Whigs,  some  of  whose  leaders  insisted  that 
a  Vice-President  succeeding  to  the  presidency  as 
Tyler  had  done,  was  constitutionally  bound  to  carry 
out  the  policy  of  his  predecessor,  and  had  no  right  to 
frame  a  different  one.  This  contention,  however,  was 
idle.  All  the  prerogatives  of  the  exalted  office  belong 
to  whomsoever  holds  it. 

Congress  met  in  special  session  in  June,  1841,  with 
both  branches  in  the  hands  of  the  Whigs,  under  the 
leadership  of  the  eloquent  Henry  Clay,  whose  prin- 
ciples were  in  direct  opposition  to  those  of 
Pmidcnt  Tyler.  The  latter  signed  the  bill  which 
Tvter*  abolished  the  Independent  Treasury,  en- 
Su"'be  acted  under  Van  Buren.  Then  the  pet 
Whigs.  measure  of  Clay  and  the  Whigs  — charter- 
ing a  United  States  Bank  —  was  passed, 
and  went  to  the  President  for  his  signature.  He 
vetoed  it  for  reasons  which  seemed  easy  to  overcome. 
The  question  was  discussed  with  him  and  a  new  bill 
passed.  To  the  dismay  and  indignation  of  the  Whigs 
he  vetoed  that  also.  One  of  two  explanations  is  pos- 
sible :  the  President  was  misunderstood  at  the  con- 
ference, or  he  changed  his  views.  Be  that  as  it  may, 
no  other  attempt  has  been  made  to  organize  an  im- 
nu-n.*e  national  bank,  holding  a  semi-official  relation 
to  the  United  States  government.  Moreover,  subse- 
quent history  leaves  little  doubt  that  in  vetoing  the 
measure,  President  Tyler  did  a  wise  thing. 

The  Whigs  openly  broke  with  the  President.  The 
most  contemptuous  expression  they  could  employ 
regarding  a  man  was  that  he  had  become 
htm  of  tite   "  T7IerJzed  "        had  retained  all  of  Har- 
cabitiet.      rison's  cabinet,  but  every  member  resigned, 
excepting  Danial   Webster,  Secretary  of 
State,  who  retained  office  only  long  enough  to  com- 
plete certain  negotiations  upon  which  he  was  engaged 
when  he  also  resigned  his  portfolio.    These  negotia- 
tions related  to  the  Maine  boundary  over 
Settlement  which  there  had  been  discussion  for  several 
north*»*t    ye*rs-    Lord  Ashburton  and  Daniel  Web- 
boundary,    ster  consulted  in  a  commendable  spirit,  and 
settled  the  dispute  in  a  manner  that  re- 
flected the  highest  credit  upon  both.    The  agreement 
was  made  in  1842,  our  northeast  boundary  as  far  west 
as  the  Rocky  Mountains,  being  fixed  as  it  is  to-day. 

No  President  ever  had  such  a  varied  cabinet  as 
Trier.    During  his  single  term  his  Secretaries  of  State 
were:  Daniel  Webster,  Hugh  S.  Legare, 
Tyler*.       Abel  P.  Upshur,  and  John  C.  Calhoun; 

Secretaries  of  the  Treasury,  Thomas  Ew- 
ing,  Walter  Forward,  John  C.  Spencer, 
and  George  M.  Bibb;  Secretaries  of  War, 
Icon  Bell,  John  McLean,  John  C.  Spencer,  James  M. 
Porter,  and  William  Wilkins;  Secretaries  of  the 
Navy,  George  E.  Badger,  Abel  P.  Upshur,  David 
Henshaw,  Thomas  W.  Gilmer,  and  John  Y.  Mason; 
Postmasters-General,  Francis  Granger,  *nd  Charles 
A.  Wickliffe;  Attorneys-General,  John  J.  Crittenden, 
Hugh  S.  Legare\  and  John  Nelson. 

Some  of  the  changes  noted  above  were  due  to  a  sad 
accident  which  occurred,  February  28,  1844.  While 
h  Commodore  Stockton  was  firing  an  im- 

acStent  mensc  Piece  °t  ordnance,  on  the  steamer 
Princeton,  for  the  entertainment  of  a  num- 
ber of  distinguished  guests,  the  cannon  exploded  and 
killed  Gilmer,  Secretary  of  the  Navy,  Upshur,  Secre- 
tary of  State,  Virgil  Maxey,  formerly  Minister  of  The 
Hague,  Commander  Kennon  and  others,  besides 
wounding  several  sailors  so  grievously  that  they  died. 

We  have  not  forgotten  that  in  1663,  Roger  Williams 
secured  a  charter  for  Rhode  Island.  This  charter 
allowed  no  one  to  vote,  who  did  not  own  a 
tn'ithrie  certain  amount  of  property.  The  dissatis- 
l*Und.  faction  over  this  restriction  grew  until 
1843,  when  it  reacheo  a  climax.  Thomas 
W.  Dorr  called  a  convention,  which  adopted  a  new 


constitution  and  elected  him  governor.  The  regu- 
larly elected  governor  resisted  when  Dorr  attempted 
to  take  possession  of  the  capital.  The  quarrel  as- 
sumed threatening  proportions,  but  finally  ended 
without  bloodshed.  Dorr  was  convicted  of  treason 
and  sentenced  to  imprisonment  for  life.  He  remained 
defiant  and  in  the  end,  was  released  and  restored  to 
citizenship.  Rhode  Island  adopted  a  more  liberal 
constitution,  which  became  effective  in  May,  1843. 

We  learned  long  since  of  the  patroon  system, 
founded  by  the  New  Netherland  Company,  by  which 
enormous  grants  of  land  were  made  to  certain  persons 
as  a  reward  for  forming  settlements  upon  them.  The 
plan  failed  and  was  abandoned  in  1638,  but  among 
the  estates  already  granted  was  one  to  Lillian  Van 
Rensselaer,  which  was  twenty-four  miles  wide  and 
had  a  frontage  on  the  Hudson  of  forty-eight  miles. 
The  vast  extent  of  this  tract  can  be  understood,  when 
it  is  recalled  that  there  is  room  for  only  three  with 
the  same  boundaries  between  New  York  and  Albany. 
These  grants,  with  their  feudal  privileges, 
passed  from  father  to  son,  and  were  not  The 
affected  by  the  Revolution,  though  more  Atntl'J^"t 
than  one  member  of  the  Van  Rensselaers  hi'n.w 
fought  on  the  side  of  England  during  the  York, 
war  for  independence.  The  rent  charged 
against  the  tenants  was  the  veriest  trifle,  —  one  day's 
work  each  year,  two  or  three  chickens,  or  a  few  pints 
of  flour.  Stephen  Van  Rensselaer  was  an  easy- 
going landlord,  like  many  of  his  ancestors,  and 
allowed  his  tenants  to  do  as  they  pleased  about  pay- 
ing their  rent.  If  they  chose  not  to  pay  at  all  he 
would  not  allow  them  to  be  disturbed,  and  the  major- 
ity took  advantage  of  his  kindness.  So  it  came  about 
that  when  he  died  in  1840,  his  heirs  found  a  large  sum 
due  them  for  back  rents,  and  being  of  a  different 
mind  from  him,  they  set  about  collecting  it.  The 
tenants  fiercely  resisted,  the  military  were  called  out, 
and  in  1844,  a  virtual  state  of  civil  war  existed 
throughout  the  disaffected  region.  There  were 
incendiarism,  violence  and  bloodshed  one  of  those 
killed  by  the  ■*  Anti-renters,"  being  a  deputy  Sheriff. 
The  troubles  were  not  fully  ended  until  1846.  In 
that  year,  a  constitutional  amendment  abolished  all 
feudal  tenures,  and  concessions  enabled  nearly  all  the 
tenants  to  buy  the  lands  occupied  by  them. 

A  preacher  named  Solomon  Spaulding,  a  native  of 
Connecticut,  but  living  in  Ohio,  wrote  a  weird 
romance,  whose  chief  aim  was  to  prove  that  the 
American  Indians  were  the  descendants  of  the  Lost 
Tribes  of  Israel.  It  was  a  habit  of  his  to  read  por- 
tions of  the  manuscript  to  those  who  cared  to  listen, 
and  he  wound  up  with  the  declaration,  as  he  folded 
the  sheets,  that,  when  published,  it  would  cause  a 
profound  sensation  and  make  him  wealthy.  He  re- 
moved to  Pittsburg,  and  placed  the  manuscript  in  a 
printing  office  for  publication,  but  he  never  saw  it 
again.  In  answer  to  his  inquiries,  he  was  told  that  it 
had  been  lost.  Most  likely  it  was  stolen. 
Several  years  after  his  death  the  Book  of  "^f™ 
Mormon  was  published.  When  some  of  numism! 
Spaulding's  former  neighbors  came  to  ex- 
amine this  curious  work,  they  agreed  that  they  had 
heard  the  clergyman  read  the  same  extracts  from  his 
manuscript. 

In  1827,  Joseph  Smith  of  Palmyra,  N.  Y.,  publicly 
declared  that  an  angel  of  the  Lord  had  presented  him 
with  a  new  Bible,  written  on  golden  plates,  and  three 
years  later,  he  published  his  Book  of  Mormon,  which, 
there  is  every  reason  to  believe,  was  the  Spaulding 
manuscript,  revised  to  suit  Smith's  purposes.  No 
new  faith,  however  farcical,  fails  to  produce  converts. 
Smith  was  soon  able  to  establish  a  church,  and  he  re- 
moved with  his  followers  to  Kirtland,  Ohio.  Their 
practices  made  them  so  odious  to  their  neighbors 
that  they  were  driven  out,  and  they  crossed  to 
Illinois,  where,  in  1840,  they  founded  the  city  of 
Nnuvoo.  It  was  there  that  the  shocking  system  of 
polygamy  was  established.  The  Mormons  again 
made  themselves  execrated  by  the  outside  world.  In 
June,  1844,  during  a  furious  riot,  Smith  and  his 
brother  were  shot.    Brigham  Young  now  came  to 
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the  front,  and,  determined  to  place  himself  and 
people  forever  beyond  reach  of  the  United  States 
and  its  civilisation,  he  led  them  to  Utah,  where,  in 
1848,  was  founded  a  city,  which,  as  regards  cleanli- 
ness and  attractiveness,  has  no  equal  anywhere  in  the 
world.  In  this  distant  country  the  Mormons  were 
almost  lost  and  forgotten,  until  1K4S,  when  thousands 
of  emigrants  began  hurrying  across  the  plains  in 
quest  of  gold  in  California.  Investigation  proved 
that  more  than  one  of  the  so-called  Indian  massacres 
were  instigated  and  led  by  disguised  Mormons. 
Twenty  years  after  the  Mountain  Meadow  slaughter, 
the  guilt  of  several  of  these  miscreants  was  so  clearly 
established,  that  they  were  convicted  and  hanged. 

The  present  great  State  of  Texas  formerly  be- 
longed to  Mexico.  It  became  a  sort  of  "  city  of 
refuge"  to  fugitives  from  justice,  adventurers  and 

desperate  men,  with  a  considerable  num- 
Texas.        ber  who  went  thither  to  develop  the  great 

natural  resources  of  the  country  and  im- 
prove their  own  condition.  In  1835,  this  scattered, 
mongrel  population  revolted  against  Mexican  rule, 
under  the  leadership  of  an  eccentric  character  M  Sam  " 
Houston  (he  would  never  acknowledge  the  name 
•'Samuel "),  and  gained  their  independence  at  San 

{acinto  in  1836.  Texas  became  the  "Lone  Star" 
Republic,  and  was  recognized  aa  such  by  the  United 
States,  England,  France,  and  Belgium.  Houston  was 
its  first  President. 

The  student  of  American  history  has  perceived 
before  this  how  rapidly  and  surely  the  baleful  ques- 
tion of  African  slavery  was  forcing  itself  to  the  front. 

Texas  had  become  independent ;  inevitably 
The  ghe  would  ask   for  admission   into  the 

qiifsmm  Union;  Mexico  would  resist;  war  with 
her  would  follow,  with  it  also  equally 
inevitable  that  Texas  would  be  wrenched  from  her 
and  formed  into  an  American  State.  Thus  a  new 
domain,  imperial  in  its  dimensions,  would  be  added 
to  our  slave  territory.  The  South  was  sure  to  urge, 
and  the  North  to  oppose  the  admission  of  Texas.  On 
March  1,  1844,  Congress  passed  a  joint  resolution  for 
the  admission  of  Texas,  which  was  not  formally  ad- 
mitted until  December  29,  1845,  when  Tyler  was  no 
longer  President.  The  only  State  ad- 
of  Florida  m'tt4"rf  during  Tyler's  term  was  Florida, 
March  3,  1845,  the  day  before  he  went  out 
of  office.  We  have  already  become  acquainted  with 
its  previous  history. 

Texas,  the  bone  of  contention  l>etween  the  North 
and  South,  was  visited  by  Spanish  missionaries  as 
early  as  1524.  The  people  called  the  region 
"Mixtecas,"  from  which  the  present  name  prob- 
ably came.  Late  investigations  prove  that 
S»r'y  „,  Texaa  to  the  Rio  Grande  should  have  been 
Ten*?  included  in  the  Louisiana  purchase.  The 
population  for  a  long  time  was  sparse,  but, 
at  the  time  of  its  independence,  it  had  grown  to  about 
20,000.  President  Tyler,  in  1844,  niade  a  secret  treaty 
with  the  Texan  authorities,  providing  for  the  ad- 
mission of  Texas,  but  the  Senate  indignantly  re- 
jected it. 

Benjamin  Lundy,  in  t8te,,  founded  an  abolition 
organisation  known  as  The  Union  Humane  Society, 
and  afterward  issued  a  newspaper,  devoted  to  the 
same  cause,  called  The  Genius  of  Universal  Etnanci- 
patio*.  No  marked  effect  accompanied  his 
iioniSu  efforts,  but  the  small  band  of  agitators 
slowly  grew  in  numbers.  William  Lloyd 
Garrison  became  the  leader  and  was  powerfully  sup- 
ported by  the  eloquent  Wendell  Phillips  and  the  able 
preacher,  Theodore  Parker.  These  men  were  deter- 
mined in  their  efforts,  and  often  roused  angry  oppo- 
sition in  the  North,  where,  more  than  once,  they  were 
mobbed.  The  abolitionists  were  disunionists;  they 
demanded  the  rooting  out  of  slavery  wherever  it  ex- 
isted, and  denounced  the  Union  as  a  covenant  with 
Satan  and  a  "  league  with  hell."  The  controversy 
could  not  be  kept  out  of  Congress,  where  the  quarrel- 
ing sometimes  culminated  in  violence  and  bloodshed. 
Blind  indeed  was  the  man  who  did  not  see  the  awful 
tempest  that  was  gathering  in  the  sky. 
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Reference  has  been  made  to  the  balance  that  wti 
preserved  in  the  admission  of  free  and  slave  States. 
When,  however,  Michigan  came  in  (1837) 
the  area  for  southern  expansion  was  ex-  fhti"j;**r 
hausted.  The  Indian  Territory,  organized  0  1 
three  years  before,  absorbed  all  the  terri- 
tory remaining  south  of  the  Missouri  Compromise 
line,  while  above  it  was  enough  land  to  form  ten  or 
fifteen  States.  The  North  was  steadily  forging  ahead 
of  the  South,  which  had  good  cause  to  'feel  alarmed  for 
the  stability  of  its  peculiar  institution. 

Such  being  the  situation,  the  reason  why  the  North 
opposed  and  the  South  passionately  favored  the 
admission  of  Texas,  is  clear.  The  question  In-camea 
national  issue  and  resulted  in  a  curious  mixture  of 
nominations.  Henry  Clay  announced  his  opposition 
to  annexation  and  was  quickly  nominated  by  the 
Whigs.  The  dream  of  his  life  was  to  become  Presi- 
dent, but  the  effect  of  his  declaration  was 
to  alienate  the  South.  His  attempts  to  Fw* 
"explain"  did  not  win  over  the  south- 
erners  and  drove  away  the  anti-slavery  oftao. 
vote.  Van  Buren  made  a  similar  declara- 
tion and  thereby  lost  the  Democratic  nomination. 
James  K.  Polk  of  Tennessee  was  an  ardent  anneia- 
tionist,  became  the  standard  bearer  of  the  Democriti, 
and  received  170  electoral  votes  to  105  for  Clay.  Jama 
G.  Birney  had  been  put  forward  again  by  the  aboli- 
tionists, and  though  he  had  a  popular  vote  of  61,500, 
none  of  the  electoral  votes  went  to  him.  George  M. 
Dallas  of  Pennsylvania  was  chosen  Vice-President. 

Polk  was  nominated  in  Baltimore,  May  29,  1844. 
As  soon  as  the  fact  was  known,  a  rush  was  made  to  1 
waiting  train,  which  steamed  away  at  full 
speed  for  Washington.  When  the  occupants 
scrambled  out  nearly  two  hours  later,  to 
tell  the  important  news,  they  were  met 
with  the  astounding  statement  that  Wash- 
ington had  received  the  tidings  "  long  before."  In 
truth,  the  news  had  been  carried  thither  by  electro- 
magnetic telegraph,  that  being  the  first  public  tele- 
gram ever  sent  over  a  wire.  It  was  the  invention  oi 
Prof.  S.  F.  U.  Morse,  who  had  conceived  the  idea  in 
1832,  and  underwent  poverty,  privation  and  no  end  of 
ridicule  in  bringing  the  idea  to  perfection.  The 
honor  of  this  important  invention  is  justly  shared  br 
Prof.  Joseph  Henry,  of  the  Smithsonian  Institute.* 

One  of  the  popular  Democratic  war  cries  wai 
"  Fifty-four  forty  or  fight ! "  This  was  alliterative 
and  had  a  very  catchy  sound,  but  that  is  all  that  can 
be  said  in  its  recommendation.  The  grounds  upoa 
which  we  claimed  Oregon  have  been  stated.  England 
insisted  that  she  had  explored  and  settled  the  terri- 
tory previous  to  the  visit  of  Captain  Gray  in  1793. 
The  missionary  Marcus  Whitman  visited  the  <ertioi 
in  1835,  and  came  back  with  so  encouraging  a  report 
that  the  Board  of  Missions  sent  him  and  several 
others  to  Oregon.  Hurrying  after  him.  were  w 
many  emigrants,  that  the  English  fur  companies  took 
the  alarm  and  sent  thither  a  large  number 
of  settlers  from  Canada.  Whitman  saw  orrt-a 
what  was  certain  to  follow  and  started  for  *jiJrt3 
Washington  to  warn  the  government  of  the  vrhtunn. 
certainty  of  its  losing  Oregon,  unless 
prompt  measures  were  taken  to  save  it.  In  referring 
to  the  valuable  sen-ices  of  Whitman,  his  arduous 
journey  must  not  be  forgotten,  even  though,  a*  hai 
been  lately  maintained,  his  chief  interest  was  mission 
business.  In  those  days  such  a  journey,  across  vast 
prairies  and  raging  torrents,  over  stupendous  moun- 
tains, and  through  a  dismal  almost  interminable  soli- 
tude, inhabited  by  hostile  Indians,  was  enough  to  turn 
back  the  bravest  hunter.  But  the  indomitable  Whit- 
man accomplished  it,  covering  most  of  the  distance 
in  the  depth  of  a  severe  winter.  He  reached  Washing- 
ton  in  March,  1843,  and  so  impressed  the  govern- 
ment by  his  statements,  that  he  was  promised  that  00 
settlement  of  the  boundary  question  should  be  madf. 

*  The  first  message  (now  in  the  pomeftxfoa  of  the  Cotioectfcst 
Historical  Society)  wti  dictated  bv  Prof.  Morse  in  Washington 
to  Annie  Ellsworth,  and  was  received  by  Alfred  Vail,  in  Wj^ 
forty  mile*  distant,  it  was  - 
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until  a  part/  of  emigrant*  were  led  to  Oregon.  With 
the  same  energy,  Whitman  instantly  set  to  work  to 
rouse  public  enthusiasm  in  the  new  country.  He 
succeeded  so  well,  that  before  the  end  of  three  years 
ten  thousand  Americans  were  settled  there,  while  the 
English  occupants  were  clustered  about  the  few 
posts  of  the  Hudson  Bay  Company.  The  claim  of 
neither  England  nor  the  United  States  to  Ore* 
gon  was  clear,  and  a  compromise  was  made.  The 
49th  parallel  of  north  latitude,  which  was  our 
boundary  from  the  Lake  of  the  Woods  to  the 
Rocky  Mountains,  was  extended  to  the  coast,  but 
Vancouver  Island  remained  in  the  possession  of  Great 
Britain. 

James  K.  Polk  was  born  in  North  Carolina,  No- 
vember 3,  1705,  but  while  still  young 
rifTrntn     removed  to  Tennessee,  with  whose  in- 
President,    terests  he  became  identified.     He  repre- 
sented   the    State   for   seven   terms  in 
Congress,  and  was  elected  governor  in  1839. 

As  everyone  knew  would  be  the  case,  war  with 
Mexico  quickly  followed  the  admission  of  Texas. 
The  weak  but  proud  government,  harried  and  torn  by 
revolution  and  civil  strife,  would  neither 
acknowledge  the  independence  of  Texas, 
nor  accept  the  Rio  Grande  as  the  southern 
boundary.  She  claimed  that  the  Nueces  River  was 
the  right  dividing  line.  On  July  4,  1845,  the  Texan 
legislature  notified  our  government  of  the  act  of  an- 
nexation, and,  knowing  of  the  Mexican  sentiment, 
asked  the  United  States  to  protect  her.  The  Presi- 
dent sent  General  Zachary  Taylor  into  the  disputed 
territory  with  a  military  force  of  4,000  men,  and  dis- 
patched a  naval  squadron  to  the  Gulf. 

General  Taylor  assumed  possession  between  the 
Rio  Grande  and  the  Nueces,  and  built  Fort  Brown, 
opposite  Matamoras.  While  there  he  was  notified 
by  the  Mexican  commander  that  war  had  begun. 

This  was  in  the  month  of  April,  1846,  and 
ho»tilttUs  m  tne  Banle  month,  Captain  Thornton  and 
his  dragoons  were  compelled  to  surrender 
to  a  much  larger  force  of  Mexicans.  This  gave  Con- 
gress the  pretext  for  which  she  was  waiting,  and  that 
body  lost  no  time  in  declaring  that  war  existed  by  the 
act  of  Mexico,  in  attacking  an  American  force,  white 
on  American  territory.  In  his  message  to  Congress, 
President  Polk  tried  to  fire  the  patriotism  of  his 
countrymen,  by  declaring:  "Mexico  has  passed  the 
boundary  of  the  United  States,  has  invaded  our  terri- 
tory and  shed  blood  upon  the  American  soil."  Sena- 
tor Benton,  in  his  Thirty  fears'  View,  condemned 
the  action  of  our  government  as  an  "  unparalleled 
outrage."  It  must  be  admitted  that  in  our  war  with 
Mexico,  while  might  was  on  our  side,  right  most 
certainly  was  not. 

The  President  called  for  50,000  volunteers,  and  the 
arrangement  and  prosecution  of  the  campaigns  were 
entrusted  to  General  Winfield  Scott,  the  head  of  the 
army  since  1841.  General  Taylor  left  a  small  garrison 
at  Fort  Brown,  and  collided,  May  8,  with  a  much 
larger  force  than  his  own  at  Palo  Alto,  and  after  a 
fierce  battle  defeated  it.  The  next  day  he  engaged  a 
strong  body  of  Mexicans  at  Resaca  de  la  Palma.  The 
issue  was  doubtful  for  a  time,  but  was  decided  for  the 
Americans  by  a  gallant  cavalry  charge  of  dragoons, 
led  by  Captain  May.  The  Mexicans  fled  in  a  panic 
across  the  Rio  Grande,  whither  Taylor  followed  them 
a  few  davs  later,  captured  Matamoras  and  then  waited 
for  reinforcements. 

When  sufficient  troops  had  been  provided,  General 
Scott  set  three  campaigns  on  foot:  General  Kearny, 
„.  f  with  one  division  was  to  pass  the  Rocky 
eampain  Mountains  and  seixe  the  northern  provinces 
of  Mexico;  General  Taylor  was  to  conquer 
and  hold  the  Rio  Grande  region,  while  Scott  himself 
was  to  advance  from  the  coast  directly  upon  the  capi- 
tal of  the  country. 

The  Mexicans  were  far  inferior  to  the  Americans 
as  soldiers.  They  displayed  a  headlong  bravery  at 
timet,  but  lacked  the  steady  valor,  the  grim  per- 
sistency, and  the  cool  courage,  which  rarely  or  never 
was  stampeded     Their  officers  were  much  the  in- 


ferior of  ours  in  training  and  military  skill,  and  the 
final  issue  of  the  war  was  certain  from  the  first. 

General  Scott  deserved  credit  for  the  thoroughness 
of  his  preparations.  As  usual,  the  newspapers  felt  it 
their  duty  to  instruct  him  as  to  the  proper 
conduct  of  the  campaign,  but  he  paid  not  JJ!"*^ 
the  slightest  heed  to  their  clamor,  and  re-  Gen. 
fused  to  allow  his  ships  to  leave  the  wharfs  Scott's 
until  the  last  ounce  of  supplies  was  on  pret'„,r* 
board.  The  difficult  landing  on  the  Mexi- 
can coast  was  made  without  the  loss  of  a  man,  and 
the  advance  into  the  interior  was  equally  deliberate 
and  careful.  An  officer  who  served  under  him  re- 
marked to  the  writer:  "  From  the  time  we  left  New 
York,  including  our  march  inland,  I  was  not  ill  an 
hour,  nor  did  I  (and  this  Includes  all  the  officers  and 
privates,  so  far  as  my  knowledge  extends)  miss  a 
single  meal." 

General  Taylor  received  sufficient  reinforcements 
to  increase  the  number  of  his  men  to  6,600,  when  he 
advanced  upon  Monterey,  which  was  defended  by  a 
garrison  almost  twice  as  great.    The  city 
was  invested  and  captured,  September  24,  jf^rey 
after  desperate  fighting.     The  Mexicans 
were  pursued  over  housetops  and  through  dwelling 
houses,  where  numerous  sanguinary  hand-to-hand 
encounters  took  place.     In  one  of  these  a  young 
lieutenant,  fresh  from  West  Point,  named  George 
B.  McClellan,  had  a  narrow  escape  with  his  life. 
Many  other  of  his  comrades  won  distinction  in  the 
subsequent  war  between  the  States. 

General  Scott  ordered  General  Taylor  to  join  in 
the  advance  from  the  Gulf.  While  marching  to  do 
so,  he  was  vehemently  assailed  at  Buena 
Vista  (February  33,  1847),  by  Santa  Anna  vlctBuena 
with  twenty  thousand  Mexicans.  The  vuta. 
battle  lasted  throughout  the  entire  day, 
but  when  darkness  came  the  enemy  retreated.  This 
victory  closed  the  active  operations  of  General  Taylor 
in  Mexico. 

Meanwhile  General  Kearny,  advancing  from  Fort 
Leavenworth  in  June,  seized  and  garrisoned  Santa 
Fe.  The  people  there  preferred  to  submit 
rather  than  fight.  On  the  way  to  the  Conquest 
Pacific  coast  Kearny  was  met  bv  a  courier  Mrx"'oand 
with  word  that  Colonel  John  C.  Fremont  California, 
had  conqured  California.  Before  Kearny 
reached  the  coast  the  whole  country  had  fallen  into 
the  possession  of  Fremont,  Commodore  Stockton, 
and  several  hundred  American  settlers.  On  the  way 
thither  General  Kearny  occupied  New  Mexico,  and 
proclaimed  the  province  annexed  to  the  United 
States. 

With  an  army  of  13,000,  General  Scott  in  March, 
1847,  invested  Vera  Crux,  on  the  road  to  the  city 
of  Mexico,  and  the  city  surrendered  twenty 
days  later,  the  victorious  troops  still  being  ^^^^ 
distant  300  miles  from  the  capital.  But 
the  road  was  open  and  the  final  campaign  began. 

At  the  mountain  pass  of  Cerro  Gordo,  Santa  Anna, 
with  a  large  force  of  Mexicans,  made  a  furious  resist- 
ance, but  was  utterly  routed,  and  fled  in  such  a  panic 
that  his  wooden  leg  was  picked  up  on  the  field. 
Then  the  Americans  swept  through  Jalapa  and 
Pueblo,  and  on  the  10th  of  August,  from  their  eleva- 
tion, looked  down  into  a  lovely  valley  and  saw  the 
beautiful  capital  of  Mexico  in  the  clear  sunlight. 
Reaching  Avotla,  Scott  found  the  fortifications  so 
formidable  that  he  swung  to  the  south,  and  thence 
eastward,  and  confronted  Contreras,  within  ten  miles 
of  the  capital.  Contreras  was  stormed  with  such 
impetuosity  that  in  about  twenty  minutes  it 
surrendered.  San  Antonio  and  the  heights  of 
Churubusco  rapidly  followed,  and  then  the  fright- 
ened Santa  Anna  sent  out  proposals  for  negotiations. 
His  terms  were  inadmissible,  and,  since  it  was  evi- 
dent he  was  only  trying  to  gain  time,  the  attack  was 
renewed.  The  defenses  went  down  like  ten  pins 
and  the  assailants  camped  within  the  outskirts  of  the 
city. 

Santa  Anna  was  a  treacherous  foe.  He  had  agreed, 
while  in  exile  and  before  the  breaking  out  of  the  war. 
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to  betray  his  country  for  a  large  sum  of  money,  an 
instalment  of  which  was  paid  to  him,  but, 
thJ>c"re  °'  fin<"n8  himself  unable  "  to  deliver  the 
ofCMeVico.  g°ods,"  he  turned  patriot.  Knowing  that 
the  city  was  doomed,  he  liberated  a  horde 
of  convicts,  on  their  promise  to  resist  the  Americans, 
while  he  and  the  officials  slunk  off  in  the  darkness  of 
night.  The  sun  was  hardly  above  the  horizon  the 
next  morning  (September  14,  1847),  when  the  city  of 
Mexico  surrendered,  and  General  Scott,  standing  in 
the  public  square,  proclaimed  the  conquest  of  the 
country. 

The  fall  of  the  national  capital  was  the  end  of  the 
Mexican  war,  which,  unjustly  prosecuted  by  us,  had 
reached  its  triumphant  conclusion.  The  Mexicans, 
however,  kept  up  a  desultory,  sputtering  resistance 
until  the  following  January,  when  they  entered  into 
negotiations  with  a  commissioner  of  President  Polk, 

and  a  treaty  of  peace  was  signed  at 
peace*       Guadalupe  Hidalgo,  February  a,  1848,  by 

the  terms  of  which  we  acquired  Texas, 
with  the  Rio  Grande  as  its  southern  boundary,  New 
Mexico,  Arizona,  and  California.  These  provinces 
included  Nevada  and  Utah,  and  parts  of  Colorado 
and  Wyoming.  For  this  enormous  territory,  suffi- 
cient for  an  empire,  Mexico  was  paid  $15,000,000, 
and  American  claims  against  her  to  the  amount  of 
$3,250,000  were  assumed  by  our  government. 

A  few  weeks  before  the  treaty  of  peace  was  signed 
with  Mexico,  a  discovery  was  made  in  California 
which  caused  unparalleled  excitement  throughout  the 
civilized  world.  Several  men  were  digging  a  race- 
way for  a  mill,  on  the  American  branch 
?f "*otcTin  °*  t'ie  Sacramento  River,  for  Colonel  Sut- 
California.   *er'  a  Swiss,  who  was  commandant  at  Fort 

Sutter,  when  one  of  the  party  noticed  what 
seemed  to  be  a  yellow  pebble,  gleaming  in  the  water. 
He  picked  it  up  and  found  it  resembled  a  bit  of 
brass.  It  could  not  be  that,  however,  for  there  was 
no  metal  of  that  nature  about  the  mill.  There  had 
been  rumors  of  gold  in  the  neighborhood,  and  with  a 
suspicion  of  the  truth,  the  man  and  his  companions 
gathered  up  several  more  of  the  tiny  pieces  and  sent 
them  to  Sacramento  for  scientific  test.  The  horse- 
man who  carried  them  thither,  came  back  with  his 
sweating  animal  on  a  dead  run,  and  shouting  to  his 
friends  the  thrilling  news :  "  It's  Gold  !  it's  Gold  !  " 

Such  an  amazing  discovery  could  not  be  kept 
secret,  though  the  effort  was  made.  When  the  news 
found  its  way  to  the  East,  people  smiled  and  shook 
their  heads,  refusing  for  a  time  to  believe  the  reports. 
Then  the  Philadelphia  mint  made  known  that  it  had 
received  some  of  the  particles,  tested  them,  and  found 
them  pure  gold.  President  Polk,  in  his  annual  mes- 
sage, accepted  the  fact  as  established,  and  then  the 
public  was  convinced.  The  soil  of  California  con- 
tained enough  auriferous  deposits  to  buy  a  kingdom. 

As  the  truth  penetrated  to  the  four  quarters  of  the 
earth,  a  series  of  processions  started  toward  the  Pacific 
coast,  the  like  of  which  the  world  has  never  seen. 

Some  of  them  crowded  the  ships  to  suffoca- 
Prodlgiou*  tionand  made  the  laborious  and  dangerous 
emigration  voyage  around  Cape  Horn ;  some  plodded 
California,  for  months  over  the  prairies  and  mountains, 

fording  and  swimming  torrents,  exposed  to 
flaming  heat  and  tempestuous  cold,  and  fighting  fierce 
Indians  for  most  of  the  way;  others,  landing  on  one 
side  of  the  Isthmus,  set  out  to  tramp  to  the  Pacific, 
and  such  as  did  not  die  from  fever  or  disease,  took 
ship  again  for  the  modern  El  Dorado,  which  was 
speedily  turned  into  a  vast  mining  camp.  In  two 
years,  the  population  grew  to  a  hundred  thousand. 
The  total  production  of  gold  by  California  since 
then  has  been  about  a  billion  dollars.  The  an- 
nual output  is  still  large,  though  less  in  value  than 
the  agricultural  productions. 

Iowa  was  admitted  into  the  Union,  De- 
Admission  cember  28,  1846,  and  Wisconsin,  May  29, 
R\1rjOW*  1848.  The  first  settlements  in  Iowa  were 
Wisconsin,  made  at  Burlington  and  Dubuque  in  1833, 

and  the  territory,  originally  a  part  of  the 
Louisiana  tract,  was  organized  separately  in  1838. 


Wisconsin  was  visited  by  French  fur  traders  early 
in  the  seventeenth  century,  but  Green  Bay  was  not 
settled  until  a  hundred  years  later. 

The  South  saw  too  many  proofs  of  the  growth  of 
anti -slavery  sentiment  to  doubt  the  danger  thtt  men- 
aced the  institution.  While  the  Act  organizing  the 
Territory  of  Oregon  was  before  Congress 
In  1846,  a  Pennsylvania  member  offered  an  s,?Jpty,in 
amendment  excluding  slavery.  It  passed  Ternuwitt! 
the  House  by  a  considerable  majority, 
though  it  failed  in  the  Senate.  When  the  bill  appro- 
priating money  during  the  negotiations  with  Mexico 
was  in  the  House,  David  Wilmot,  a  Democratic  repre- 
sentative from  Pennsylvania,  submitted  a  proviso 
shutting  out  slavery  from  all  territory  acquired  from 
Mexico.  This  shared  the  fate  of  the  former  amend- 
ment, but  the  fact  that  both  passed  the  popular 
branch  of  Congress  gave  the  matter  a  significance 
which  all  saw.  The  debate  was  kept  up,  with  the 
final  result  that  the  Senate  yielded  as  regarded 
Oregon,  but  slavery  was  admitted  into  the  southern 
Territories.  Texas,  however,  was  the  last  slave  Slate 
admitted,  and  the  agitation  gave  an  increasing  dis- 
tinctness to  the  line  of  demarcation  between  the 
North  and  South.  The  question  could  not  fail  to 
enter  into  the  presidential  struggle,  despite  every 
effort  of  the  leaders  to  keep  it  out.  Many  Democrau 
and  Whigs  in  the  North,  angered  by  the 
aggressiveness  of  the  slave  interests,  united 
as  "  Free  Soilers,"  with  Martin  Van  Buren, 
our  old  acquaintance  of  New  York,  as  their  leader. 
The  regular  Democratic  convention  nominated  Lewis 
Cass  of  Michigan  as  President,  while  the  Whigs  put 
forward  General  Zachary  Taylor. 

In  making  the  last  nomination,  the  Whigs  were 
exceedingly  shrewd.  We  do  not  need  to  recall  that 
no  hero  is  so  much  a  hero  to  us,  as  the  military  one. 
Taylor  possessed  all  the  elements  of  popularity.  His 
career  in  Mexico  had  been  brilliant  and  he  was  ibe 
first  American  officer  to  receive  a  brevet.  He  was  a 
patriot,  honest,  straightforward,  and  of  such  brusque 
manner  that  he  had  been  admiringly  dubbed  "Old 
Rough  and  Ready,"  by  his  countrymen.  There  wast 
feeling  abroad  also  that  he  had  been  unjustly  treated 
in  the  campaign  in  Mexico,  owing  to  jealousy  of  him 
in  high  quarters.  This  sentiment  is  one  of  the  most 
effective  weapons  in  politics. 

If  the  reader  asks  why  General  Scott,  the  head  of 
the  army,  with  his  fine  record,  was  not  made  the 
standard  bearer  of  the  Whigs  in  1848,  the  answer  11 
that  it  was  mainly  due  to  his  personality. 
Scott  was  imperious,  overbearing,  impa- 
tient  of  contradiction,  and  without  any  de^ii 
magnetism  in  his  nature,  as  we  call  that  ofud 
quality  which  enables  one  man  to  draw 
others  to  him.  And  yet,  as  between  the  two,  Scott 
was  much  the  abler  man.  No  more  striking  evidence 
can  be  asked  of  the  potency  of  •'  availability  "  than 
that  the  Whig  party  with  Daniel  Webster,  Henry 
Clay,  and  other  great  statesmen  in  its  ranks,  should 
send  down  to  a  Louisiana  plantation  and  select  a 
colonel,  who  felt  so  little  interest  in  politics,  that  he 
had  not  cast  a  vote  for  forty  years.  Yet  he  received 
163  electoral  votes  to  127  for  Cass. 

Zachary  Taylor  was  born  at  Orange  Court  House, 
Virginia,"  September  7,  1784,  making  the  eighth 
chief  executive  given  to  our  country  by  the  "  mother 
of  Presidents."  Of  these,  however,  W.  H. 
Harrison,  Polk,  and  Taylor,  were  citizens  twt\M 
of  other  States  at  the  time  of  their  election,  prudent 
The  parents  of  Taylor  removed  to  Ken- 
tucky when  he  was  an  infant.  With  a  scant  educa- 
tion, he  entered  the  army,  and  made  one  of  the  finest 
of  soldiers.  It  was  because  of  his  gallant  defease  of 
Fort  Harrison,  on  the  Wabash,  in  the  War  of  181J. 
that  President  Madison  made  him  a  brevet  major,  he 
being  the  first  American  officer  to  receive  an  honorary 
rank.  He  showed  no  interest  in  politics,  being  satis- 
fied to  serve  his  country,  without  questioning  or  car- 
ing for  the  policy  of  the  government.  When  a  letter 
was  sent  to  him,  notifying  him  of  his  nomination,  be 
refused  to  take  it  out  of  the  post-office,  because  be 
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had  been  vexed  by  the  number  of  letter*  sent  to  him 
with  the  postage  unpaid,  and  for  whose  contents  he 
cared  nothing.  Failing  to  receive  an  acknowledg- 
ment, the  committee  had  to  send  a  special  messenger 
to  General  Taylor,  before  the  truth  was  learned. 
Though  a  slave-holder  himself,  Taylor  held  no  sec- 
tional views  regarding  the  institution,  and  was  a 
patriot  to  the  core,  who  entered  upon  his  duties  with 
the  best  wishes  of  his  country.  He  selected  an  able 
cabinet  for  there  was  need  of  his  doing  so. 

When  he  assumed  office,  the  rush  of  gold  seekers 
to  California  was  at  its  height.  That  section  was 
certain  soon  to  apply  for  admission  into  the  Union, 
and  slavery  once  more  reared  its  hideous  front.  The 
problem  which  many  had  foreseen  now  presented  it- 
self, for  a  part  of  California  lies  to  the  north  and  a  part 
south  of  the  dividing  line  of  slavery  fixed 
!e  by  the  Missouri  Compromise.  California 
made  its  application  and  the  old  quarrel 
broke  out  at  once.  The  South,  with  some 
California,  show  of  justice,  demanded  concessions  for 
the  admission  of  the  immense  area  as  a  free 
State.  These  demands  were  that  all  of  the  remaining 
territory  obtained  from  Mexico  should  be  opened  to 
slavery ;  that  a  considerable  portion  of  New  Mexico 
should  be  given  to  Texas,  in  quittance  of  her  bound- 
ary claims;  and  that  the  surrender  of  slaves  should  be 
through  Federal  officials  to  be  appointed,  since  many 
State  officials  had  failed  to  perforin  such  duty,  as 
required  by  the  Federal  statutes  of  1793.  The  anti- 
slavery  men  demanded  in  turn:  the  application  of  the 
Wilmot  Proviso  to  all  Territories;  the  abolition  of 
slavery  in  the  District  of  Columbia;  and  of  all  slave 
trade  among  the  States. 

Here  was  a  quarrel  which  threatened  civil  war,  and 
which  only  one  man  could  avert.  That  man  was 
Henry  Clay,  now  past  three-score  and  ten,  and  bowed 
vith  infirmities  and  increasing  years.  With  heart 
'lowing  as  of  old  with  a  love  for  the  Union,  he  came 
forward  with  a  compromise  measure  as  he  had  done 
nearly  a  generation  before,  when  Missouri  was  clam- 
oring for  admission.  This,  because  of  its  numerous 
provisions,  was  known  as  the  "Omnibus  Bill,"  and 
provided  that :  California  was  to  be  admitted  as  a 
free  State;  Utah  and  New  Mexico  were  to  be  organ- 
ized as  Territories,  without  any  provision  regarding 
slavery;  Texas  was  to  be  paid  $10,000,000  to  sur- 
render its  claim  to  New  Mexico;  the  slave  trade  (but 
not  slavery)  was  to  be  prohibited  in  the  District  of 
Columbia ;  and  a  fugitive  slave  law  was  to  be  enacted, 
securing  the  return  of  slaves  by  the  free  States  to 
which  they  might  escape.  All  the  persuasion  of 
the  silvery  tongue  of  Clay  and  the  majesty  of  Daniel 
Webster's  eloquence  were  necessary  to  carry  the  bill 
through  both  branches  of  Congress,  but  it  was  done. 

In  the  midst  of  the  heated  discussion,  President 
Taylor  fell  ill,  and  died  July  9,  1S50,  and  was  suc- 
ceeded by  the  Vice-President,  Millard  Fill- 
President  more-  He  was  born,  February  7,  1800,  at 
Taylor.  Summer  Hill,  N.  Y.;  was  a  school  teacher 
The  for  several  years,  but  became  a  successful 

trident!   ,avvT*r>  was  S,ate  comptroller  and  a  con- 
gressman for  four  terms.    He  possessed 
pood  ability,  but  doe*  not  rank  among  our  leading 
Presidents.    He  died  March  7,  1874. 

President  Fillmore  was  one  of  the  many  admirers 
of  Henry  Clay,  and  a  believer  in  his  compromise 
measures.  He  promptly  signed  the  Omnibus  Bill 
when  it  was  passed  and  placed  before  him,  and  it  be- 
came the  law  o'  the  land. 

In  the  meantime  California,  tired  of  waiting  for  the 
action  of  Congress,  adopted  a  free  State  constitution, 
and  was  admitted  into  the  Union  as  the 
A.<lmUsion  thirty-first  State,  September  9,  1850.  This 
California,  interesting  section  was  visited  by  the  Span- 
ish navigator,  Cabrillo,  in  1542,  and  the 
first  Spanish  settlements  were  made  a  little  more 
than  a  hundred  years  later.  The  Franciscan  friars 
established  presidios,  or  mission  stations,  in  different 
part*  of  the  country  for  the  conversion  of  the  Indians. 
They  became  rich,  but  were  stripped  of  their  posses- 
sions and  authority  in  1822,  when  Spanish  authority 


in  California  was  overthrown.  It  seems  strange  that 
throughout  all  those  years  no  discovery  wa*  made  of 
the  exhaustive  store*  of  gold,  over  which  the  friar* 
trod  to  and  fro  every  day.  The  emigration  to  Cali- 
fornia was  insignificant 'until  the  discovery  of  gold 
raised  it  to  tremendous  proportions. 

The  dearest  ambition  of  Henry  Clay  and  Daniel 
Webster — a*  it  has  been  of  many  a  man  before  and 
since  —  was  to  be  elected  President  of  the  United 
States.  Clay  was  nominated  three  times 
(1824,  1832,  and  1844),  and  but  for  his  Hci"rvy 
political  trimming,  would  have  been  elected 
in  1844.  He  once  bitterly  said  that  when  his  pros- 
pects were  good  he  wa*  not  nominated,  and  when 
they  were  bad  he  was  certain  to  be  the  nominee.  He 
was  one  of  the  greatest  statesmen  and  orators  born  in 
this  country,  and  was  idolized  by  a  large  number  of 
hi*  countrymen.  He  might  have  been  put  forward 
again  in  1852,  but  he  was  on  the  verge  of  the  grave, 
and  indeed  died  that  year. 

Daniel  Webster  ranks  among  the  foremost  orators 
of  ancient  or  modern  times.  He  ran  for  the  presi- 
dency against  Van  Buren  and  three  other  candidates 
in  1836.  He  complained  with  cause  that 
the  South,  and  indeed  the  country,  was  un-  webstir' 
grateful  for  his  services,  refusing  recogni- 
tion, when  such  recognition  could  benefit  him.  His 
popularity  was  destroyed  in  the  North  by  his  advocacy 
of  Clay's  compromise,  though  justice  must  ascribe  to 
him  motives  of  high  patriotism.  None  saw  more 
clearly  than  he  and  Clay  the  fearful  abyss  yawning  in 
front  of  the  Union,  and  though  the  deadly  grapple 
must  come,  they  postponed  it  for  a  time.  He  and 
Clay  died  in  the  same  year. 

The  intolerable  provision  in  the  North  in  the 
Omnibus  Bill  was  that  which  decreed  the  surrender 
of  runaway  slaves  by  the  free  States  into 
which  they  might  escape.  Although  this  .y^c 
was  the  law,  it  was  openly  defied  in  many  siavr'in'w*' 
places,  and  the  pursuers  of  such  fugitives 
not  only  had  their  property  wrested  from  them,  but 
often  suffered  violence  themselves.  The  only  place 
where  the  fleeing  negro  wa*  absolutely  safe  was 
Canada.  Her  soil  was  free,  and  Great  Britain  would 
allow  no  one  to  lay  hands  on  him. 

But  it  was  a  long  road  from  slavery  to  freedom, 
from  the  Ohio  to  the  Great  Lakes  or  the  St.  Lawrence, 
and  the  fugitive  slave  could  have  hardly  made  the 
journey  without  the  aid  of  friend*.  In 
order  to  give  such  aid  one  of  the  most  in-  ****  under- 
genious  and  complete  systems  conceivable  rnilroad 
was  perfected.  A  runaway,  after  getting 
across  the  Ohio,  was  quite  sure  to  fall  into  the  hands 
of  those  waiting  to  receive  him,  or,  having  received 
secret  information,  he  knew  the  lonely  path  which  he 
was  to  follow  to  reach  such  a  friend.  There  he  was 
ingeniously  hidden  until  the  hue  and  cry  had  partly 
subsided,  when  he  was  conducted  at  night  to  another 
station  of  what  was  known  as  the  "  underground  rail- 
road." The  danger  naturally  decreased  as  he  pushed 
northward,  and  finally  vanished  when  he  stepped 
upon  British  soil. 

Scores  and  more  made  up  the  dusky  procession 
threading  its  stealthy  way  toward  the  north  star,  but 
not  always  was  the  panting  fugitive  successful. 
Sometimes  the  pursuers  were  upon  him  before  he 
could  reach  the  first  station  of  the  underground  rail- 
way, and  hustled  him  back  to  bondage.  Slavery  had 
a  good  many  friends  in  the  North,  and  the  Federal 
commissioners  often  did  their  duty  unflinchingly. 

The  exasperation  against  slave  catching  in  their 
territory  led  several  northern  States  to  pass  more 
rigid    "personal    liberty"    laws.  These 
guaranteed  a  jury  trial  to  every  negro  ac-  PeI^°"tfl1 
cuscd  of  being  a  runaway  slave,  although  uiw*. 
such  privilege  was  denied  by  the  Fugitive 
Slave  law.    In  Boston,  in  1851,  a  slave  was  forcibly 
taken  from  a  United  States  marshal  and  sped  on  his 
way  to  Canada.     Three  years  later,  An- 
thony Burns,  another  fugitive  negro,  was  ^urns 
arrested  and  lodged  in  jail.    The  incensed 
citizens  met  in  Faneuil  Hall  to  decide  whether  hi* 
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surrender  should  be  permitted.  Meanwhile,  another 
mob  savage)?  assailed  the  building  in  which  the  negro 
was  confined,  with  a  view  of  releasing  him.  A  deputy 
marshal  was  killed,  hut  the  prisoner  was  not  rescued. 
He  was  sent  on  hoard  a  revenue  cutter,  strongly 
guarded  by  military,  who  at  more  than  one  point 
were  in  imminent  danger  of  attack. 

One  of  the  most  powerful  agents  in  unifying  senti- 
ment in  the  North  against  slavery  was  the  publica- 
tion of  the  remarkable  work,  Uncle  Tom's 
Cabin,  by  Harriet  Beecher  Stowe,  a  sister 
of  the  famous  clergyman,  Henry  Ward 
Beecher.  The  manuscript  was  declined 
by  several  publishers,  and  the  Rev.  Mr.  Stowe,  hus- 
band of  the  author,  remarked  that  if  she  made  enough 
from  the  sales  to  purchase  a  silk  dress,  both  would  be 
satisfied.  Yet  it  sold  by  the  hundred  thousand,  was 
translated  into  the  leading  languages  of  Europe,  and 
still  retains  no  slight  popularity.  Dramas  founded 
upon  the  story  are  well  patronized,  and  many  admir- 
ers of  the  genius  of  the  author  find  a  pleasure  in  re- 
reading the  volume  to-day.  The  work  is  a  graphic 
portrayal  of  what  slavery' might  very  well  be,  rather 
than  of  what  it  actually  was,  and  this  was  done  with 
such  skill  and  power  that  VncU  Tom's  Cabin  takes 
rank  as  one  of  the  greatest  books  of  the  nineteenth 
century. 

The  slave  interests  neglected  no  expedient  that 
promised  an  extension  of  their  territory.  A  party 
of  filibusters  under  Lopez  invaded  Cuba  in  1851, 
hoping  to  bring  about  its  annexation  to  the  United 
States.  It  came  to  naught,  and  Lopez  was  executed 
in  Havana,  as  he  unquestionably  deserved  to  be. 
Then  William  Walker  entered  into  the  filibustering 
business,  givingattention  to  Nicaragua  and  Honduras. 
He  grew  bolder  because  of  several  partial  successes 
and  his  immunity  from  punishment,  but  the  inevitable 
overtook  him  in  i860,  and  he  went  the  way  of  Lopez. 

The  most  extraordinary  of  the  pro-slavery  effusions 
was  given  to  the  world  in  1854.  In  October  of  that 
year,  Mr.  Buchanan,  minister  to  England, 
Ortcnd  Mason,  minister  to  France,  and  Soule, 
Manifesto,  minister  to  Spain,  came  together  at  Ostend 
and  produced  a  document  which  declared 
that  it  was  the  duty  of  the  United  States,  as  a  matter 
of  public  safety,  to  secure  possession  of  Cuba  by  pur- 
chase if  possible,  and,  in  the  event  of  Spain  refusing 
to  sell,  then  the  island  should  be  forcibly  taken  from 
her.  The  "  Ostend  Manifesto  "  produced  a  mild  sen- 
sation, and  might  have  produced  a  much  greater  one, 
had  not  another  measure  shortly  after  claimed  public 
interest. 

The  slavery  question  has  carried  us  a  little  in 
advance  of  the  regular  order  of  events.    In  18^2,  the 
Whigs  nominated  General  Winfield' Scott, 
the    foremost    military    leader    in  the 
country.    The  party  pledged  itself  to  sup- 
port the  compromise  measures  of  1850,  and 
to  oppose  the  slavery  agitation,  but  a  good  I 
deal  of  that  agitation  was  and  had  been  | 
for  some  time  in  its  ranks,  so  that  the  sincerity  of  | 
these  pledges  was  distrusted.    Moreover,  as  has  been 
explained,  it  was  impossible  to  rally  popular  enthusi- 
asm around  Scott,  despite  his  fine  military  record. 

The  Democrats  were  at  odds  for  a  long  time,  the 
strife  for  the  nomination  being  among  Cass,  Douglas, 
and  Buchanan.  None  was  strong  enough  to  defeat 
the  other  two,  and  thirtr-five  ballots  were  fruitless. 
Then  the  Virginia  delegates  presented  the  name  of 
Franklin  Pierce,  and  most  of  the  other  delegates 
responded  with  the  question  "  Who  is  he?"  Before 
anything  like  an  enlightening  reply  could  he  made, 
he  carried  the  convention  by  storm  and  was  nomi- 
nated on  the  forty-ninth  ballot. 

Who  was  Franklin  Pierce?  He  was  a  native  of 
Hillsborough,  New  Hampshire,  where  he  was  born 
November  23,  1804.  At  Bowdoin  College,  he  was  a 
classmate  of  Longfellow  and  Hawthorne,  he  and  the 
kilter  becoming  intimate  friends.  He  was  a  success- 
ful lawyer  a  member  of  the  State  legislature,  a  con- 
gressman, and  United  States  senator.  He  declined  a 
cabinet  appointment  from  President  Polk,  and  being 
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Interested  In  military  matters,  volunteered  his  services 
in  the  Mexican  War.  He  reached  the  command  of  a 
brigade,  served  with  credit,  but  attained  no  special 
distinction.    He  died  October  8,  1869. 

Another  candidate  was  John   P.  Hale  of  cine 
Hampshire,  '*  Free  Democrat,"  representing  what 
was  left  of  the  Free  Soil  party.  Massachu- 
setts cast  a  few  votes  for  Daniel  Webster,  rmi 
even  though  he  died  in  the  month  before  e£™£ 
election,  but  neither  he  nor  Hale  received  of 
any  electoral  support.    Pierce  defeated  his 
former  military  chief  by  an  electoral  vote  of  254  u 
42.    The  Whigs  never  again  nominated  a  President 
under  their  party  name. 

The  slavery  controversy  had  become  the  one  all- 
absorbing  theme  before  the  country.  The  majority 
were  wearied  of  the  seemingly  endless  quarrel  with 
its  Increasing  virulence,  and  the  election  of  the  Dem 
ocratic  nominee  was  largely  due  to  the  general  beliel 
that  he  would  do  more  to  soothe  the  passions  of  the 
two  sections  than  his  opponent.  President  Fierce 
chose  a  strong  cabinet,  and  made  the  record  never 
made  by  a  predecessor,  nor,  thus  far  by  a  successor,  of 
keeping  it  unchanged  to  the  close  of  his  term.  The 
able  William  L.  Marcy,  of  New  York,  whs  Secretary 
of  State;  James  Guthrie,  of  Kentucky,  Secretary  of 
the  Treasury;  and  Jefferson  Davis,  of  Mississippi 
(afterward  President  of  the  Southern  Confederacy), 
Secretary  of  War. 

Had  Cuba  been  annexed  by  the  United  States,  it 
would  have  been  with  slavery,  and  would  have  served 
as  a  counterpoise  to  the  large  additions  of  free  terri- 
tory lately  obtained,  but  a  diversion  in  favor  of 
slavery  was  suddenly  made,  not  by  a  south- 
erner, but  by  Senator  Stephen  A.  Douglas  Sc%u^ 
of  Illinois,  who  was  a  native  of  New  Doogiw. 
England.  He  was  a  keen,  aggressive 
stump  speaker,  who  had  been  a  member  of  the  Illinoi* 
legislature,  attorney-general,  Secretary  of  State,  and 
a  judge  of  the  supreme  court.  After  serving  in  the 
House,  he  entered  the  Senate  in  1847  and  remained 
until  1861.  He  speedily  reached  prominence  as  one 
of  the  most  brilliant  and  influential  of  Democrat*. 
His  large  head  and  short  stature  led  to  his  being 
nicknamed  "The  Little  Giant."  He  was  presented  to 
the  convention  in  1852  and  1856.  and,  as  we  shall  see. 
he  received  the  nomination  of  the  northern  wing  of 
his  party  in  i860. 

Senator  Douglas,  like  all  intelligent  Americans, 
gave  much  study  to  the  slavery  question.  It  seemed 
to  him  that  the  true  remedy  for  the  eternal  »-ranj»line 
about  the  Territories  was  to  place  the  matter  wholly 
in  the  hands  of  the  people  of  those  Territories. 
Whose  views  were  entitled  to  so  much  weight? 
When  there  were  enough  inhabitants  to  authorise  ad 
mission  into  the  Union,  what  could  be  fairer  than  to 
allow  them  to  decide  whether  or  not  they  should 
have  slavery?  Such  authority  would  be  the  ap^ 
plication  of  the  principle  of  "  local  option," 
which  many  regard  as  the  best  panacea  for  thf 
evils  of  intemperance.  The  theory  of  Dousla* 
was  "squatter  sovereignty,"  and  when  he 
propounded  it  he  startled  the  nation.  The  ^"t" 
principle  sounded  so  reasonable  that  it 
gained  many  adherents,  though  others  op- 
posed because  of  its  inevitable  outcome  if  carried 
to  its  legitimate  conclusion.  It  would  repeal  thf 
Missouri  Compromise,  and  make  it  possible  for 
slaverv  to  obtain  a  foothold  in  territory  from  which 
it  was' supposed  to  have  been  excluded  forever.  Son* 
of  the  southern  statesmen  had  always  maintained  that 
the  Missouri  Compromise  was  ur  constitutional,  for  ii 
was  inconsistent  that  Congress  should  be  forbidden 
to  interfere  with  slaverv  in  the  States,  and  vet  be 
allowed  to  do  so  in  the  Territories.  , 

Squatter  sovereignty,  therefore,  was  ar-  K,  J^v 
dently  accepted  by  the  South,  and  hotly  ^tbrask> 
opposed  by  a  majority  in  the  North.  bitL 
Senator  Douglas  was  chairman  of  the 
Senate  Committee  on  Territories,  and  in  January, 
1854,  he  brought  in  a  bill  for  the  organization  of  the 
Territory  of  Nebraska,  which  at  that  time  included 
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the  present  State*  of  Nebraska,  Kansas,  North  and 
South  Dakota,  and  all  of  Colorado,  Wyoming,  and 
Montana  lying  eastward  of  the  Rocky  Mountains. 
This  enormous  expanse  is  entirely  north  of  36  30', 
and  from  it,  therefore,  slavery  was  excluded  by  the 
Missouri  Compromise.  Since  the  bill  of  Senator 
Douglas  provided  that  the  settlers  of  the  two  Terri- 
tories should  decide  the  question  of  slavery  for  them- 
selves, it  must,  if  it  became  law,  repeal  the  Missouri 
Compromise,  as  has  been  already  stated. 

The  discussion  in  Congress  became  violent,  and 
several  personal  collisions  took  place.  The  disrup- 
tion of  the  leading  political  parties  was  foreshadowed 
when  many  of  the  northern  Democrats  and 
ktpeal  four  Democratic  senators  refused  to  follow 
M-lhc  h  Douglas.  The  bill  was  passed,  and  went  into 
c™pr£  effec<  May  31,  1854.  It  was  followed  by  a 
mis*.  jumbling*  of  political  parties,  and  a  re- 
arrangement, in  which  the  northern  Whigs 
and  Democrats,  and  those  who  were  determined  to 
oppose  the  further  extension  of  slavery,  fused  under 
the  name  of  "  Ami- Nebraska  men."  The  Democrats 
became  more  distinctively  southern,  and  were  joined 
by  the  pro-slavery  Whigs,  many  of  whom  were  in  the 
South  and  a  considerable  number  in  the  North. 

The  result  of  this  overturning  or  re  casting  of 
political  parties  was  the  formation  of  the  present  Re- 
publican organization.  Because  of  its 
Formation  strength  and  prestige  the  facts  attending 
RVjTuHican  its  birth  arc  interesting.  The  dissatisfac- 
party.  tion  with  the  increasing  evil  of  slavery  led 
many  political  leaders,  mostly  Congress- 
men, to  issue  a  call  for  delegates  to  attend  a  conven- 
tion in  Pittsburg,  to  be  held  in  February,  1856. 

This  call  was  ardently  responded  to,  and  on  the  day 
set  for  the  meeting  there  came  together  in  Lafayette 
Hall  —  since  taken  down  —  a  goodly  number  of 
Whigs,  Democrats,  Free  Soilers,  and  Know  Noth- 
ing, with  Horace  Greeley,  the  distinguished  editor 
of  The  Tribune,  the  dominant  personality.  Several 
prominent  men  had  written  out  their  ideas  of  the 
proper  platform,  but  the  views  of  Greeley  prevailed. 
These  were  that  the  enunciation  of  principles  should 
be  brief,  plain,  and  ringing,  and  should  consist  of 
three  planks, —  opposition  to  the  extension  of  slavery 
in  the  Territories  then  free;  homesteads  free  to 
actual  settlers  in  the  public  domain;  and  favoring 
the  building  of  a  railway  line  across  the  continent. 
This  platform  having  been  adopted,  a  committee  was 
named  to  call  a  national  convention  for  the  purpose 
of  nominating  candidates  for  the  presidency  and 
vice-presidency.  The  convention  was  called  for 
Philadelphia,  June  18. 

Nebraska  lay  so  far  north  of  the  zone  of  slavery 
agitation  that  it  had  not  a  ripple  of  trouble,  but 
Kansas  was  turned  into  a  pandemonium.  It  was  on 
her  soil  that  the  opening  volleys  of  the  war  for  the 
Union  were  fired,  and  the  armed  forces  of  slavery 
and  freedom  met  in  deadly  grapple.  Hitherto 
pioneers  had  gone  Into  a  new  country  to  settle,  in 
peace,  if  possible,  and  to  build  up  homes  for  them- 
selves ;  now,  they  rushed  into  Kansas  to  fight  others 
hurrying  thither,  equally  eager  to  fight  and  keep 
them  from  gainiiig  control. 

Directly  to  the  east,  with  the  borders  touching,  was 
the  great  slave  State  of  Missouri,  from  which  hordes 
swarmed  into  Kansas,  carrying  guns  in  one  hand, 
and,  figuratively  speaking,  ballots  in  the 

KAmSs!"*  otner-  At  »ome  l  f  t,le  farcical  elections 
the  majority  for  slavery  was  five  times 
greater  than  the  number  of  legal  residents.  The  pro- 
slavery  men  were  fired  by  the  thought  that  here  was 
to  be  the  real  battle-ground  between  them  and  the 
'•  Black  Republicans,"  and  they  would  stop  at  no 
means  for  overthrowing  the  execrated  invaders. 

Nor  were  the  friends  of  freedom  idle.  They  were 
determined  that  Kansas  should  be  free,  and  they 
hurried  emigrants  into  the  region.  Societies  were 
organized  in  the  North,  and  abundance  of  funds  pro- 
vided for  furnishing  the  bands  of  lusty  young 
men  with  a  Bible  and  Sharp's  rifle  apiece.  The 
premiums  thus  offered  kept  the  tide  steadily  flowing 


westward,  and  Kansas  broke  into  civil  war.  The 
traveler  riding  over  the  plains  at  night  would  proba- 
bly see  in  the  distance  a  glare  of  Tight  in  the  sky, 
with  perhaps  another  to  the  right,  to  the  left,  and  it 
was  not  impossible  that,  if  he  glanced  to  the  rear,  he 
would  have  observed  a  similar  lighting  up  of  the 
heavens.  He  could  not  mistake  their  meaning: 
bands  of  pro-  or  anti-slavery  men,  were  giving  ex- 
pression to  their  sentiments' as  regarded  those  who 
held  differing  views.  The  nearer  tramp  of  horses* 
hoofs,  and  the  reports  of  rifles  and  revolvers,  might 
indicate  that  the  opposing  factions  had  come  in 
collision  on  the  prairie  and  were  pushing  the  argu- 
ment to  a  conclusion. 

The  outrages  were  not  confined  to  either  side  dur- 
ing the  civil  war  in  Kansas.  The  Missourians  and 
Arkansans  were  called  *'  border  ruffians "  and 
deserved  the  name,  while  some  of  the  free-state  men 
were  not  much  behind  them.  "  Old  John  Brown  of 
Ossawatomie"  —  who  was  soon  to  figure  in  a  more 
sensational  episode  —  received  his  training  in  san- 
guinary Kansas.  He  and  his  equally  fanatical  sons 
had  suffered  wrongs,  and  revenged  themselves  one 
day  by  murdering  five  pro-slavery  settlers,  —  a  crime 
for  which  no  palliation  can  be  offered,  except  the 
plea  that  the  author  was  partly  irresponsible.  His 
resolute  sons  were  simply  tools  in  his  hand  and 
shrank  from  no  deed  which  he  demanded  of  them. 
He  was  a  stern,  uncompromising  bigot,  into  whose 
warped  brain,  gradually  germinated  the  belief  that 
he  was  to  be  the  instrument  of  heaven  for  stamping 
out  slavery  on  the  American  continent. 

Kansas  could  not  fnil  to  be  a  thorn  in  the  side  of 
the  administration.  Within  the  space  of  two  years, 
three  men,  Reeder,  Geary,  and  Walker,  were  succes- 
sively appointed  governor,  and  each  went  thither 
with  pro-slavery  sympathies,  only  to  find  that  the 
warring  factions  were  irreconcilable,  and  to  resign 
the  office  in  disgust.  Three  more  gov- 
ernors tried  their  hands,  with  no  better  Admission 
success,  during  the  three  following  years.  °B,2"r^ 
The  free-State  men  founded  the  town  of  state. 
Lawrence  on  the  Kansas,  and  the  pro- 
slavery  settlers  established  Atchison  on  the  Missouri. 
Each  faction  set  up  its  own  government,  one  formally 
adopting  slavery,  and  the  other  repudiating  it,  with 
an  application  to  Congress  to  be  admitted  as  a  free 
State.  Let  us  conclude  the  history  of  this  woful 
period  by  saying  that  the  northern  settlers  acquired 
such  a  preponderance  of  numbers,  that  the  ground 
was  surrendered  to  them  in  1858.  Civil  strife  ceased, 
but  Kansas  was  not  admitted  as  a  State  until  January 
20,  1861. 

The  civil  war  in  Kansas  had  its  echo  in  Congress 
where  more  than  one  digraceful  affray  occurred.  As 
a  rule,  the  Republicans  controlled  the 
House  and  the  Democrats  the  Senate.  cSS^ws' 
Members  glared  at  one  another,  when 
they  met  on  the  street,  many  carrying  knives  and 
pistols  and  prepared  to  use  them,  on  a  moment's 
notice.  Not  only  that,  but  some  did  use  them,  and 
the  air  was  full  of  threats  to  appeal  to  the  "  code," 
which  had  not  yet  fully  lost  its  attraction  in  a  few 
quarters,  as  the  best  method  of  settling  a  "  differ- 
ence" between  gentlemen. 

Senator  Charles  Sumner  of  Massachusetts  made  a 
two  days'  speech  in  Mav,  1856,  in  which  he  depicted 
in  powerful  language  "  The  Crime  apainst  Kansas." 
This  was  proper  enough,  but  some  of  his  allusions  to 
Senator  Butler  of  South  Carolina  were  unwarranted. 
When  Representative  Preston  Brooks,  a  nephew  of 
Butler,  read  the  speech  he  was  filled  with  uncontroll- 
able rage,  and  hurried  over  to  the  Senate  chamber  to 
chastise  the  author.  The  Senate  had  adjourned,  and 
Sumner  sat  writing  at  his  desk.  Brooks  proved  his 
cowardice  by  attacking  Sumner,  who  he 
knew  was  always  unarmed,  and  whose  posi-  The 
tion  made  it  impossible  for  him  to  defend 
himself.  Brooks  furiously  bclaWed  him  Sumuer. 
with  his  cane,  and  in  his  frantic  attempts  to 
rise,  Sumner  wrenched  his  desk  loose  and  fell  sense- 
less to  the  floor.    The  subserviency  of  Congress  to 
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the  slave  power  was  shown  by  its  defeat  of  the  resolu- 
tion to  expel  Brooks  for  his  act.  He  resigned  and 
went  back  to  his  district  in  South  Carolina  which  re- 
elected him  with  hardly  an  opposing  vote.  Sumner 
suffered  greatly  from  his  injuries,  and  was  obliged  to 
go  to  Europe,  and  submit  himself  to  a  delicate  surgi- 
cal operation,  in  which  the  spinal  marrow  was  laid 
bare  and  burned.  He  was  not  able  to  return  to  his 
seat  in  the  Senate  until  the  end  of  three  years  and 
never  fully  regained  his  health,  though  he  lived  until 
3874- 

Mention  must  be  made  of  a  political  party,  which 
Attained  a  mushroom  prominence  about  this  time. 
One  of  the  grave  problems  now  confronting  our 
t>untry  is  the  regulation  or  control  of  the  foreign 
immigration  to  our  shores.  In  1820,  this  was  8,385; 
In  1830,  23,332;  In  1840,  84,066;  in  1850,  369,986,  and 
•n  1903,  857,046.  The  total  immigration,  since  1820, 
is  more  than  22,000,000,  or  one-fourth  of  our  entire 
population  at  the  present  time.  When  we  reflect 
that  among  these  multitudes  who  are  con- 
"Know  tinually  swarming  across  the  ocean  are 
Nothings."  thousands  of  desperate  miscreants,  and  the 
avowed  enemies  of  our  government,  we 
cannot  fail  to  see  the  perilous  menace  to  our  country. 
The  ratio  of  immigration,  near  the  middle  of  the  last 
century  was  less  than  at  the  present  time,  but  it  was 
sufficient  to  alarm  many  citizens.  Suddenly  secret 
Judges  began  springing  up  manywhere,  and  the 
organization  which  they  represented  increased  with 
amazing  rapidity.  Their  purpose  was  to  check  the 
facile  naturalization  of  foreigners  and  prevent  their 
election  to  political  offices.  They  claimed  to  quote 
an  expression  of  Washington  as  their  favorite  motto, 
"  Put  none  but  Americans  on  guard."  When  one 
member  wished  to  learn  whether  a  stranger  belonged 
to  the  order,  he  asked  the  apparently  nonsensical 
question,  "  Have  you  seen  Sam?"  To  all  inquiries 
from  outsiders,  the  invariable  reply  of  the  member  of 
the  order  was  that  he  knew  nothing.  This,  together 
with  the  fact  that  the  full  secrets  of  the  organization 
were  reposed  only  in  the  higher  degrees,  led  to  the 
name  '*  Know  Nothings,"  as  applied  to  the  party. 
They  secured  a  large  representation  in  Congress,  and 
were  strong  enough  in  1855  to  carry  the  elections  in 
nine  States.  Gradually  its  secret  methods  were 
abandoned  and  it  took  the  name  of  the  American 
party,  many  of  whose  adherents  were  in  the  South. 

When  the  time  arrived  for  making  nominations  for 
the  presidency,  the  American  party  made  Millard 
Fillmore  its  candidate;  the  Democrats 
Jresi-  chose  James  Buchanan  and  the  Repub- 
ciVciinn  licans  John  C.  Fremont,  who  was  their 
o(  1856.  first  national  standard  bearer.  The  Re- 
publican convention  met  in  Philadelphia 
amid  general  enthusiasm  and  excitement.  Thaddeus 
Stevens,  afterward  the  famous  Republican  leader  in 
the  House,  strongly  favored  Judge  Mcl^ain,  of 
Cincinnati,  but  he  and  the  Ohio  delegates  yielded 
when  the  current  set  in  favor  of  Fremont.  Abraham 
Lincoln  was  in  the  convention,  but  attracted  no 
special  attention.    His  greatness  was  of  later  growth. 

There  was  much  in  the  personality  of  Fremont  to 
draw  the  masses  to  him.  The  fact  that  he  was  a 
native  of  Virginia,  was  educated  in  Charleston,  South 
Carolina,  and  was  the  son-in-law  of  the  great  Senator 
Benton  of  Missouri,  and  had  proved  his  belief  in  the 
"code,"  ought  to  have  won  him  a  considerable  fol- 
lowing in  the  South,  as  it  undoubtedly  would  have 
done  but  for  the  one  all-absorbing  question  of  slavery. 

A  romantic  interest  attached  to  Fremont's 
{fremont  ear'v  years.  He  had  served  in  the  navy, 
but  joined  the  engineer  corps  of  the  army, 
and  before  he  was  thirty  years  old  (1842)  began  his 
career  as  a  daring  explorer  of  the  West,  penetrating 
the  Rocky  Mountains  to  the  peak  which  bears  his 
name.  On  his  second  expedition  he  reached  the 
Utah  basin,  and  forced  his  way  through  the  passes  of 
the  Sierra  Nevada.  He  was  in  that  region  when  the 
Mexican  War  broke  out,  very  probably  in  accordance 
with  an  understanding  had  with  the  government, 
which  knew  of  the  approaching  hostilities.    He  and 


Commodore  Stockton  conquered  California.  Because 
he  accepted  orders  from  Stockton  instead  ot  General 
Kearny  he  was  courtmartialled,  and  in  resentment 
resigned  his  commission  in  the  United  States  army. 
Fremont  conducted  two  more  exploring  expeditions, 
but  they  were  on  his  private  account.  On  one  of 
them  he  and  his  command  underwent  frightful  hard- 
ships and  suffering,  all  their  mules  and  many  of  the 
men  freezing  to  death.  A  singular  fact  was  that  none 
of  the  veteran  mountaineers  and  plainsmen  withstood 
the  rigors  so  well  as  Fremont  himself.  He  served  as 
United  States  senator  from  California  for  the  short 
term,  and,  although  he  entered  the  military  service 
of  his  country  in  1861,  failed  to  attain  special 
prominence. 

Buchanan  received  i74electoral  votes;  Fremont, 
114,  and  Fillmore,  8  The  results  of  the  election 
alarmed  the  South.  Here  was  a  new- 
political  party,  whose  avowed  platform  ,1^^ 
was  the  exclusion  of  slavery  from  the  Ter- 
ritories, under  whose  banner  the  opposition  to  the 
institution  had  solidified  to  the  extent  of  1,341,264 
votes  in  a  total  of  4,053,971.  Was  it  not  the  hand- 
writing on  the  wall? 

James  Buchanan  was  the  only  bachelor  President 
thus  far  in  the  illustrious  list,  and  to  him  belongs  the 
distinction,  not  quite  so  unique,  of  having 
occupied  public  office  throughout  almost 
all  his  mature  years.  Born  in  Mercers- 
burg,  Pennsylvania,  April  23,  1791,  he  was 
elected  to  the  State  legislature  while  still  a  young 
man;  became  a  Congressman  in  1821;  minister  to 
Russia  in  1832;  a  United  States  senator  in  1834,  re- 
signing the  same  in  1845  to  enter  President  Polk's 
cabinet  as  Secretary  of  State;  and  Minister  to  Eng- 
land until  1856,  when  he  was  elected  President.  He 
died  lune  1,  1868. 

Before  proceeding  with  our  political  historv,  let  us 
glance  at  a  number  of  occurrences  of  a  different 
character  connected  with  the  administra- 
tion of  Buchanan.  Three  States  were  ad-  A**"**"^, 
mitted  :  Minnesota,  May  11,  1858;  Oregon,  Minooot*. 
February  14,  1859;  and  Kansas,  as  already 
stated,  January  29,  1861.  As  long  ago  as 
1680,  Father  Hennepin,  a  Franciscan  priest, 
made  his  way  down  the  Illinois  with  a  party  of  far 
traders,  and  then  paddled  up  the  Mississippi  until 
they  reached  the  great  falls,  which  he  named  St. 
Anthony.  This  is  the  first  recorded  visit  of  white 
men  to  that  region,  which  was  included  in  the 
Louisiana  purchase  of  1803.  St.  Paul,  the  capital, 
was  founded  in  1838,  and  Minnesota  Territory  was 
organized  in  1849.  The  most  formidable  tribe  of 
Indians  in  the  Northwest,  the  Sioux,  ceded  an  im- 
mense area  to  our  government  in  185 1.  The  attractive 
resources  of  the  country  drew  many  emigrants 
thither,  and  its  settlement  and  development  pro- 
ceeded at  a  rapid  rate.  We  have  already  learned 
considerable  regarding  Oregon,  which  was  visited  by 
Captain  Robert  Gray,  of  Boston,  in  1792.  He  sailed 
for  a  considerable  distance  up  the  Columbia,  which 
he  named  for  one  of  his  vessels.  Little,  however,  w»s 
known  of  the  country  until  Lewis  and  Clark  returned 
from  their  exploring  expedition  across  the  continent. 
John  Jacob  Astor,  president  of  the  American  Fur 
Company,  founded  Astoria  in  181 1,  but  the  extension 
of  his  business,  as  we  know,  was  checked  by  the  War 
of  1812. 

San  Juan  is  a  small  island  whose  location  gives  it 
command  of  the  narrow  channel  dividing  British 
Columbia  from  the  United  States.  It  was  naturally 
desired  by  both  England  and  our  government.  The 
treaty  of  1846  was  so  loosely  worded  that 
each  country  found  ground  for  its  claim,  8«uJen-.«: 
and  the  island  was  jointly  occupied  for 
several  years.  This  fretted  the  Americans, 
who  looked  with  growing  dislike  upon 
their  military  neighbors.  General  Harney 
manded  in  Washington  Territory,  and  sent 
troops  to  reinforce  the  small  number  on  the  i 
Learning  of  this  the  governor  of  British  Columbia 
warned  Harney  that  it  must  be  stopped  or  he  would 


Or 


uigiuzeo 


by  Google 


UNITED  STATES. 


811 


land  a  force.  Harnej  resented  the  threat,  and  re- 
fused to  heed  it.  Matters  reached  a  point  where  only 
i  spark  was  needed  to  produce  an  explosion.  At  this 
critical  juncture  General  Scott  was  sent  thither.  He 
proved  the  right  man  in  the  right  place,  and  displayed 
the  same  tactful  courtesy  that  helped  so  much  to 
smooth  the  ruffled  tempers  of  the  Charlestonians 
during  the  nullification  days  of  a  quarter  of  a  century 
before.  He  sent  away  the  reinforcements,  stopped 
work  on  the  fortifications,  and  the  British  squadron 
saluted  and  sailed  off.# 

Before  the  country  was  spanned  by  its  network  of 
telegraph  wires  the  project  of  extending  a  line  under 
the  Atlantic  that  should  connect  the  Old  and  New 
World  was  a  theme  of  general  interest.  Some  capi- 
talists were  deterred  by  the  prodigious  difficulties 
which  confronted  such  an  undertaking,  for  the  dis- 
tance to  be  covered  was  about  three  thousand  miles, 
and  the  ocean  bed  is  broken  by  mountains 
In'  6t™1  ant*  8or8"es  higher  and  deeper  than  any 
^h*"  IC  upon  land.  Cyrus  W.  Field,  a  prominent 
merchant  of  New  York,  never  lost  his  en- 
thusiasm, and  his  persistent  labor  was  finally  crowned 
with  triumph.  The  great  achievement  was  accom- 
plished on  August  5,  1858.  Through  that  immense 
stretch  of  wire,  far  down  in  the  silent  chasms  of  the 
deep,  where  the  faintest  ray  of  light  never  penetrates, 
across  vast  plateaus,  over  sharp  mountain  peaks  and 
ridges,  the  tiny  thread  extended,  bringing  the  two 
worlds  in  closer  connection  than  ever  before.  When 
it  became  known  that  messages  had  flashed  back  and 
forth,  that  Queen  Victoria  and  President  Buchanan 
had  exchanged  greetings,  the  whole  country  was 
thrown  into  pleasurable  excitement.  The  hideous 
phantom  of  slavery  shrank  for  the  time  into  gloom, 
■nd  light,  illuminations,  and  joy  were  everywhere, 
England  joining  as  intently  as  the  United  States  in 
the  celebration. 

It  is  impossible,  however,  for  a  great  and  compli- 
cated enterprise  to  reach  perfection  at  the  first  bound. 
Defects  are  sure  to  appear,  which  time  and  pains  are 
necessary  to  correct.  The  working  of  the  cable 
began  to  grow  feeble ;  by  and  by  it  failed  to  respond, 
and  on  the  4th  of  September  became  as  mute  as  the 
Sphinx.  None  the  less,  the  practicability  of  a  sub- 
marine cable  had  been  proved,  and  efforts  were  re- 
newed, but  success  was  not  attained  until  July,  1866. 
Other  submarine  cables  have  been  laid  since  then,  so 
that  the  civilized  world  is  in  close  touch,  and  may  be 
said  to  touch  elbows. t 

While  commercial  panics  and  financial  distress, 
like  everything  else,  follow  the  law  of  cause  and 
effect,  human  wisdom  has  not  yet  found  the  remedy 
for  them,  any  more  than  it  has  found  a  panacea  for 
»ll  physical  ills,  though  both  are  sure  of  being  dis- 
covered in  the  no  distant  future.  The  many  wars 
and  disturbances  in  Europe  meant  pros- 
Thehard  perity  for  us,  but  this  prosperity  caused 
of  over  production,  and  when  peace  came 

to  the  Old  World,  and  the  great  army 
of  consumers  became  producers,  the  reaction  was 
felt  on  this  side  of  the  Atlantic.  Thousands  of 
shops  and  factories  were  closed,  and  the  large 
cities  were  filled  with  idle  multitudes,  many  of 
whom  would  have  perished  from  starvation  except 
for  the  organized  means  of  relief  and  the  charity  of 
those  better  provided  with  the  world's  goods.  The 
hard  times  of  1857,  in  some  respects,  were  as  stringent 
ss  those  of  twenty  years  before,  but  did  not  last  so 
long.  The  resources  of  the  United  States  are  bound- 
less, and  though  in  a  financial  way,  she  may  be  dis- 
tressed at  long  intervals,  she  never  fails  to  recover, 

•This,  however,  left  the  ownership  of  San  Juan  unsettled. 
England  and  the  United  States  set  the  good  example  of  re- 
ferring the  question  to  the  German  Emperor  for  arbitration. 
His  decision,  rendered  in  October,  1872,  was  that  the  island  be- 
longed t<>  the  United  States.  Accordingly,  the  British  with- 
drew a  few  weeks  later. 

t  When  the  first  cable  was  laid  it  was  Inclosed  in  rubber,  and 
the  projectora  feHcitated  themselves  that  no  inaect  would  eat 
rubber.  "That  may  be  true,"  said  a  scientist,  "but  down  in 
the  ocean  depth  at  this  moment  a  lot  of  creatun 
to  feel  a  longing  for  caoutchouc."  When  the 
*  it  was  found  to  be 


and  to  resume  her  career  of  prosperity  that  has 
her  the  wealthiest  nation  in  the  world. 

The  Mormons  have  been  a  plague  to  us  from  the 
time  the  sect  was  founded  by  Joseph  Smith,  early  in 
the  last  century.  When  they  tramped  across  the 
mountains  and  founded  the  State  of  Deseret, 
they  succeeded  for  a  time  in  their  pur-  *"J2SSE 
pose  of  getting  beyond  reach  of  all  disturb- 
ance at  the  hands  of  the  Gentiles.  This,  in  the  nature 
of  things,  could  not  last,  for  the  meagre  emigration 
westward  was  expanded  to  overwhelming  proportions 
by  the  discovery  of  gold  in  California.  The  Mor- 
mons were  insolent  and  defiant  from  the  first,  when 
the  Territory  was  organized.  President  Fillmore 
had  appointed  Brigham  Young  as  governor.  At  the 
conclusion  of  his  term,  President  Buchanan  made  a 
Gentile  his  successor.  The  revolt  against  him  was 
so  threatening  that  it  was  necessary  to  send  an  armed 
force  thither  in  1857-58.  The  Mormons  were  not 
cowed,  and  a  bloody  collision  was  imminent,  when  a 
little  clever  diplomacy  mollified  Brigham  Young, 
and  the  storm  blew  over. 

It  has  been  said  that  some  of  the  ablest  statesmen 
in  the  land  believed  that  the  Missouri  Compromise 
was  unconstitutional,  and  that  Congress  had  no  more 
right  to  interfere  with  slavery  in  the  Territories  than 
in  the  States.  Such  was  "Squatter  Sovereignty." 
The  Fugitive  Slave  law  was  constitutional,  but  it 
was  so  repellant  to  the  moral  sense  of  many  commun- 
ities in  the  North  that  it  was  defied,  and  a  number  of 
States  passed  personal  liberty  bills,  which 
permitted  a  jury  trial  to  every  negro  CalfSmSan 
accused  of  being  a  runaway  slave.  Several  slavery. 
States,  with  the  hope  of  placating  the 
South  repealed  these  laws.  The  North  maintained 
that  slaves  were  persons  held  to  involuntary  servitude ; 
the  South  insisted  that  they  were  chattels.  Suppose 
a  slaveholder  from  Richmond,  Virginia,  went  to 
Philadelphia,  taking  one  of  his  slaves  with  him  as 
his  body  servant.  Such  was  the  unquestionable  right 
of  the  Virginian.  Furthermore,  as  he  viewed  the 
matter,  his  slave  was  as  exempt  from  molestation  as 
was  his  coat  or  hat  or  cane. 

Now,  this  slaveholder  could  have  no  more  consti- 
tutional rights  than  any  other  citizen  of  Virginia.  If 
a  score,  or  a  hundred,  or  a  thousand  of  his  neighbors 
decided  to  make  visits  to  Pennsylvania,  each  could 
take  his  servants  with  him,  the  assumption  in  every 
case  being  that  this  crossing  of  Mason  and  Dixon  s 
line  was  only  temporary,  and  that  he  intended  soon 
to  go  back  to  his  home.  Suppose  one  of  these  slave- 
holders extended  his  northern  visit  to  a  month,  or 
even  longer,  keeping  up,  by  occasional  returns,  his 
citizenship  in  Virginia.  Certainly  his  right  to  retain 
the  ownership  of  his  slave  was  as  clear,  as  if  his  stay 
in  Philadelphia  lasted  for  only  a  few  hours. 

But  this  made  slavery  legal  in  Pennsylvania,  whose 
constitution  expressly  prohibits  it.  A  compromise, 
limiting  slave  ownership  to  the  time  necessarily  oc- 
cupied in  passing  through  a  free  State,  could  not 
affect  the  principle  involved.  One  minute's  slavery 
in  Philadelphia  was  in  effect  a  century's  acknowl- 
edgment of  the  legality  of  the  institution.  "The 
moment  a  slave  places  foot  upon  our  soil,"  said  the 
North,  "in  that  same  moment  he  becomes  a  free 
man."  At  the  same  time,  if  slaves  were  simply 
chattels  or  property,  their  owners  were  entitled  to 
protection  of  such  ownership  in  any  and  every  State 
in  the  Union. 

Here,  then,  lay  the  irreconcilable  difference  be- 
tween the  views  of  the  slavery  and  anti-slavery  men. 
Continual  conflicts  resulted,  and  persons  were  im- 
prisoned for  meddling  with  the  rights  claimed  by  the 
owners  of  slaves  when  passing  through  the  northern 
States.  These  owners  were  persistent  in  such  claims, 
and  their  opponents  were  equally  persistent  in 
their  interference.  In  the  inflamed  state  of  public 
feeling  scant  space  for  forbearance  and  magnanimity 
was  found  on  either  side.  The  abolitionists  were  the 
extremists  in  the  North,  as  were  the  "fire  eaters"  in 
the  South.  Both  parties  were  disunionists,  while  the 
were  loyal,  and  seemingly  powerless  to  stamp 
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out  the  firebrands  that  threatened  to  involve  the 
whole  country  in  one  appalling  conflagration. 
Robert  Toombs,  of  Georgia,  boasted  that  he  would 
call  the  roll  of  his  slaves  from  the  foot  of  Bunker 
Hill  monument,  and  the  North  replied  that  if  the 
South  dared  to  raise  a  hand  against  the  Union  she 
would  march  one  of  her  regiments  from  Mason  and 
Dixon's  line  to  the  Gulf  of  Mexico,  and  whip  all  the 
rebels  into  submission.  How  wofully  each  section 
mistook  the  temper  and  courage  of  the  other! 

An  army  surgeon  in  Missouri  owned  a  slave  named 
Dred  Scott.  In  the  course  of  his  duties  the  surgeon 
was  ordered  to  a  post  in  Illinois.  He  went  thither  in 
1834,  taking  his  slave  with  him,  and  remained  for 
four  years.  His  next  station  was  at  Fort  Snelling,  in 
Minnesota,  from  which  slavery  was  excluded  by  the 
Missouri  Compromise.  Dred  Scott  married,  and 
after  a  time  accompanied  his  master  back  to  Missouri. 
Thus  an  interesting  question  was  presented.  Scott 
had  lived  a  number  of  years  in  Illinois  and  Minne- 
sota, both  States  in  which  slavery  was  illegal.  His 

friends  maintained  that  this  residence  out- 
Scott'case    s^c  tnc  jurisdiction  of  slavery  made  him  a 

free  man,  and  the  crossing  into  Missouri 
could  not  transform  him  into  a  slave,  any  more  than 
it  could  in  the  case  of  an  African  who  had  been  born 
and  reared  in  the  North.  Scott  personally  amounted 
to  little  as  a  servant.  One  day  his  master  punished 
him.  Scott,  on  the  ground  that  he  was  a  free  negro, 
brought  suit  for  damages  in  a  case  of  assault  and 
battery.  The  suit  was  appealed  from  one  court  to 
another,  and,  in  one  instance,  a  verdict  was  rendered 
in  Scott's  favor.  Finally  the  appeal  reached  the 
United  States  Supreme  Court,  that  of  last  resort. 
Chief  Justice  Taney  and  five  of  his  associates  (four  of 
whom  were  slaveholders  like  himself)  rendered  their 
decision  in  the  same  week  that  Buchanan  was  inaugu- 
rated President. 

The  points  upon  which  the  highest  tribunal  in  the 
land  passed  judgment  were :  Was  Dred  Scott  a  citizen 
who  had  the  right  to  sue  in  a  Unifed  States  court? 
Was  he  made  free  by  his  residence  in  territory  from 
which  slavery  was  excluded  by  the  Missouri  Com- 
promise? These  vital  questions  were  thus  answered : 
No  slave  or  his  descendant  could  be  a  citizen  of  the 
United  States.  Scott  was  therefore  put  out  of  court. 
As  to  the  second  question,  the  Court  said :  "  No  word 
can  be  found  in  the  Constitution  which  gives  Con- 
gress greater  power  over  slave  property  than  property 
of  any  other  description."  It  followed  as  a  corollary 
that  the  Missouri  Compromise  "  is  not  warranted  by 
the  Constitution,  and  is  therefore  void."  The  asser- 
tion often  heard  that  this  historical  decision  declared 
that  a  slave  had  no  rights  which  a  white  man  was 
bound  to  respect,  is  incorrect. 

Thus  the  compromise  which  held  civil  conflict  In 
abeyance  for  nearly  thirty  years  was  unconstitutional 
from  the  bejrinnins.  The  decision  was  squally  fatal 
to  Douglas's  "  squatter  sovereignty."  Slavery  was 
legal  in  every  Territory  until  it  blossomed  into  a 
State,  and  decided  the  question  for  itself.  Since  also 
a  slave  owner  could  take  his  slave  into  any  State, 
without  losing  ownership  of  him,  the  institution  was 
made  legal  on  every  foot  of  soil  of  the  United  States. 
It  need  not  be  said  that  this  decision  delighted  the 
South  and  incensed  the  North. 

Stephen  A.  Douglas  would  not  admit  that  his 
principle  of  "squatter  sovereignty  "  was  demolished 
by  the  Dred  Scott  decision.     His  senatorial  term 

being  near  its  end,  he  began  a  personal 
The  canvas  for  re-election.    The  Republicans 

Lincoln  nominated  Abraham  Lincoln  of  Illinois, 
D"uk1»*  and  ,ne  two  agreed  to  hold  a  number  of 
<M>.ne.       joint  meetings   in  the   summer  of  1858. 

Douglas  and  Lincoln  had  been  and  still 
were  warm  friends,  but  the  canvas  was  a  battle  of 
giants  and  attracted  national  attention.  For  the 
first  time,  the  country  learned  that  the  uncouth  "rail 
splitter"  of  Illinois  was  a  genius  such  as  is  hardly 
seen  in  a  generation.  His  speeches  were  masterly, 
his  wit  brilliant,  his  statesmanship  of  the  highest 
order.    As  a  politician,  too,  his  shrewdness  was 


unsurpassable.  Douglas  had  a  devoted  following  in 
the  North  and  many  admirers  In  the  South.  Hm 
ability  was  great,  and  he  was  looming  up  as  a  formid- 
able presidential  candidate  in  the  approaching  elec 
tion.  In  the  course  of  this  historical  debate,  Lincoln 
drew  from  his  opponent  several  admissions  regarding 
squatter  sovereignty,  which  made  it  impossible  (or 
Douglas  to  retain  the  support  of  the  South.  Lincoln 
was  c.ear,  frank,  and  eloquent  in  expressing  his  own 
views,  and  thousands  of  Republicans  who  were  looking 
around  for  their  standard  bearer,  said  "  He  is  the 
man ! "  The  gallant  fight  which  Douglas  madf 
against  slavery  in  Kansas  was  worthy  of  all  praise, 
and  won  him  re-election  to  the  Senate,  but  the  word- 
Lincoln  compelled  him  to  utter  in  the  course  0/ 
their  debate,  made  his  election  to  the  presidency 
impossible. 

Whenever  there  is  a  rash  thing  to  be  done,  a  li- 
natic  is  sure  to  come  promptly  forward  and  <io  it. 
He  now  appeared  in  the  person  of  John  Brown, 
whose  prominent  part  in  the  Kansas  trouble*  bu 
been  mentioned.  His  unquenchable  hatred  of  slav- 
ery and  the  insane  whim  that  it  was  his  mission  to 
uproot  the  evil  in  the  United  States  led  him  to  act 
the  part  of  a  madman.  He  determined  to  rouse  the 
slaves  of  the  South  to  revolt.  Had  success  been  pos- 
sible the  consequences  would  have  surpassed  in 
awfulness  the  reign  of  terror  in  Paris  dur- 
ing the  bloodiest  revolution  of  modern  RrJ£$ 
times.  It  must  always  be  borne  in  mind 
that  in  this  diabolical  attempt,  John 
Brown  and  his  immediate  followers  stood  alone. 
His  purpose  was  as  horrifying  to  the  Republicans  at 
it  was  to  the  South  itself. 

Brown  fixed  upon  Harper's  Ferry,  between  Vir- 
ginia and  Maryland,  as  the  point  where  he  would 
pierce  the  shell  of  slavery.  His  sons  and  a  few  other 
fanatics  were  under  his  hypnotic  spell,  and  obeyed 
his  commands  like  so  many  children.  He  had  leit 
Kansas  in  the  summer  of  1859  and  settled  on  the 
Maryland  shore,  opposite  Harper's  Ferry.  He  and 
his  men  kept  their  secret  well,  and  their  stealthy 
preparations  roused  no  suspicion.  He  had  about 
twenty  followers,  who  on  Sunday  night,  October  16, 
made  their  way  like  so  many  phantoms,  across  the 
railroad  bridge,  and,  before  any  one  suspected  their 
purpose,  they  had  taken  possession  of  the  Federal 
armory.  When  several  citizens  displayed  some  turi- 
osity  as  to  their  movements,  they  were  made  prison- 
ers. The  telegraph  lines  were  cut,  and  all  was  ready 
to  apply  the  torch,  whose  flames  were  to  sweep  to 
the  Gulf. 

Brown  left  no  doubt  of  his  grim  earnestness,  and 
his  utter  disregard  of  consequences.  When  citizens 
dared  to  disobey  his  command  to  fall  back,  he  fired 
upon  them.  Several  were  thus  killed,  before  the 
town  understood  what  the  strange  invasion  meant 
Then  there  was  no  hesitation  on  the  part  of  the  Vir- 
ginians, who,  snatching  up  such  arms  as  were  at  hand, 
attacked  the  ruthless  band.  They  fell  back,  and  tai 
ing  refuge  in  an  engine  house,  held  their  assailants  at 
bay  throughout  Monday  and  the  succeeding  night. 
The  break  in  the  telegraph  line  was  speedily  repaired 
and  the  startling  news  flashed  to  Washington.  Presi- 
dent Buchanan  despatched  Colonel  Robert  F-  Lee. 
and  a  force  of  marines  and  land  troops,  who  reached 
the  spot  early  Tuesday  morning,  and  besieged  Brown 
in  the  engine  house.  He  answered  the  summons  to 
surrender  with  rifle  shots,  and  Lee  ordered  the  door 
to  be  battered  down,  during  which  the  defender* 
killed  one  of  their  assailants.  Not  until  two  oi 
Brown's  sons  had  been  shot  and  himself  wounded  » 
number  of  times,  could  the  grizzled  old  fanatic  be 
overpowered.  The  enraged  mob  would  have  gm>n 
him  and  his  companions  short  shrift,  had  not  Colonel 
Lee  protected  and  delivered  them  to  the  authorities 
They  were  seven  in  number.  Ten  had  been  killed 
during  the  fighting,  several  while  trying  to  escape. 
The  Virginians  naturally  refused  mercy  to  such  mco, 
and  when  any  one  of  them,  driven  to  the  wall, 
offered  to  surrender,  he  was  shot  down  without  par- 
ley.   Five  of  the  citizens  had  lost  their  lives  and  the 
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whole  South  was  inflamed  by  the  occurrence,  which 
telegraphed  to  every  corner  of  the  country. 
Brown  and  his  men  had  committed  a  crime,  that 
widily  condemned  throughout  the  North,  and 
which,  as  has  been  shown,  would,  in  the 
Execution  event  of  success,  have  brought  the  most 
*aT\ hi?"  woful  consequences  to  the  country.  The 
followers,    prisoners  were  placed  on  trial,  found  guilty. 

and  the  se~ven  hanged  on  the  ad  of 
December.  Even  his  accusers  could  not  withhold  a 
certain  respect  for  the  calm  heroism  with  which  John 
Brown  met  his  fute.  There  was  no  shrinking  on  his 
part,  and  he  walked  to  his  doom  with  the  unflinching 
steadiness  of  the  martyr  who  pities  his  persecutors, 
because  they  are  unable  to  comprehend  the  divinity 
of  bis  mission. 

The  effects  of  this  raid  were  baneful  to  the  last 
degree.  Congress  assembled  directly  after  the  hang- 
ing of  Brown.  The  testimony  elicited  during  his 
trial  and  by  the  Senate  investigation,  proved  that 
Brown,  as  has  been  stated,  was  almost  wholly  alone 
in  his  mad  undertaking,  no  public  man  being  impli- 
cated. It  required  two  months  to  elect  a 
Speaker,  the  Republicans  succeeding  in 
the  end.  On  the  floor  of  Congress,  and  by 
the  leading  papers  of  the  South,  the  threat 
was  repeatedly  made  that  the  election  of  a 
Republican  President  would  be  followed 
by  the  breaking  up  of  the  Union.  This  doubtless  was 
bluster  in  many  instances,  made  with  a  view  of 
scaring  the  North,  but  a  formidable  minority  soon 
proved  they  were  in  earnest. 

We  have  given  a  glance  of  the  alarming  state  of 
public  sentiment"  when  the  lime  arrived  for  the  presi- 
dential nominations  of  i860.  The  Democratic  dele- 
gates met  in  Charleston  in  April,  and  immediately 
plunged  into  a  bitter  wrangle.  The  majority  were  in 
favor  of  Douglas,  insisting  that  he  was  the  only  man 
whom  they  could  elect.  He  certainly  was  the  most 
available  candidate,  but  it  is  an  interesting  question 
whether  the  South  really  wished  to  elect  a  candidate. 
It  has  been  asserted  by  many  able  judges  of  events 
that  its  leaders  foresaw  that  political  defeat  at  the  best 
could  only  be  postponed,  and  it  was  best  that  the  dis- 
pute should  be  fought  out  without  more  delay.  Be 
that  as  it  may,  the  action  of  the  southern  Democrats 
lent  color  to  the  truth  of  the  charge. 

Regarding  the  candidacy  of  Douglas,  the  extreme 
southerners  were  vehement  in  their  declarations  that 
they  would  support  nocandidate  holding  the 
Split  in  views  of  Douglas  regarding  slavery  (Here 
the  fine  hand  of  Abraham  Lincoln  in  1858 
showed  itself.),  which  must  be  protected 
in  the  Territories  by  Congress  against  un- 
friendly legislation.  These  views  were  irreconcilable, 
and  after  57  ballots  the  convention  adjourned  without 
rffecting  a  nomination,  to  meet  in  Baltimore  in  June. 
There  a  secession  of  delegates  took  place,  and  those 
that  remained  nominated  Stephen  A.  Douglas  of 
Illinois,  and  Herschel  V.  Johnson  of  Georgia,  for 
President  and  Vice-President.  The  extreme  southern 
delegates  met  in  Richmond,  and  nominated  John  C. 
Breckenridge  of  Kentucky,  and  Joseph  Lane  of 
Oregon.  Then  delegates  of  the  "Constitutional 
Union"  party  came  together  in  Baltimore  and  nomi- 
nated John  Bell  of  Tennessee,  and  Edward  Everett 
of  Massachusetts.  The  platform  of  the  last  named 
was  so  vague,  though  well  meaning,  that  it  could  not 
attract  much  support.* 

In  the  week  succeeding  the  nomination 
Presi-  of  Bell  and  Everett,  the  Republican  con- 
eUction  vention  met  in  Chicago  (May  16).  Senator 
of  1S60.  William  H.  Seward  of  New  York  was  the 
choice  of  a  large  number,  and  it  cannot 
be  denied  that  in  some  respects  he  was  the  ablest 

*  Soon  after  Bell's  nomination  he  alienated  mnny  of  his 
friends  by  a  public  speech,  in  which  he  uttered  secession 
sentiments.  When  nu  explanation  was  demanded,  he  tried  to 
justify  himself  on  the  plea  that  he  was  intoxicated  at  the  time, 
10  which  a  leading  paper  replied  that  when  a  man  is  intoxi- 
cated his  moral  restraint  is  removed,  and  he  acta  out  his  real 
nature.  It  is  certain  that  the  head  of  the  Constitutional  Union 
ticket  could  bear  no  comparison  with  its  tail. 


the  Demo- 
cratic 


man  in  the  party.  He  had  been  governor  of  the  Em- 
pire State,  and  had  long  stood  in  the  front  rank  of 
the  statesmen  of  the  Republic.  But  not  only  had 
the  debates  with  Douglas  stamped  Abraham  Lincoln 
as  one  of  the  greatest  of  men,  but  he  had  steadily 
grown  in  the  admiration  and  respect  of  his  country- 
men. The  nomination,  therefore,  went  to  him,  with 
Hannibal  Hamlin  of  Maine,  as  the  choice  for  Vice- 
President.  At  the  November  election  Lincoln  re- 
ceived 180 electoral  votes;  Douglas,  12 ;  Breckenridge, 
72,  Hnd  Bell,  39. 

So  the  final  issue  was  presented.  A  Republican 
President  of  the  United  States  was  elected  by  a  legal 
plurality  of  nearly  half  a  million  votes.  Would  the 
South  carry  out  her  threat  of  seceding  from  the 
Union?  She  had  been  taunted  by  the  North,  during 
the  excitement  preceding  and  following  the  election, 
with  the  charge  that  she  had  not  the  courage  to  take 
the  step,  and  that  if  she  did  she  would  be  speedily 
whipped  into  submission.  She  replied  by 
passionate  declarations  that  she  would  not  Active  and 
hesitate.  Had  an  untrammekd  vote  been  j  hi 
taken  throughout  the  southern  States,  it  is   the - 


almost  certain  that  every  one,  with  the  ex- 
ception of  South  Carolina,  would  have  given  a  strong 
majority  against  secession.  There  was  a  deep  under- 
lying sentiment  of  loyalty  among  the  masses,  hallowed 
by  the  memories  of  the  Revolution,  the  War  of  i8ta, 
with  Mexico,  and  in  other  struggles,  when  northern- 
ers and  southerners  stood  shoulder  to  shoulder,  and 
the  sufferings,  perils,  and  achievements  of  one  were 
the  glory  of  both  and  freedom  the  heritage  of  all. 
But  the  extremists  of  each  section  were  inspired  by 
an  enmity  which  drove  the  country  toward  civil 
war,  and  no  human  power  or  wisdom  was  sufficient 
to  check  the  rush  to  destruction. 

South  Carolina  did  not  wait  long  to  prove  she  was 
in  deadly  earnest,  when  she  declared  she  would  never 
submit  to  the  rule  of  a  Republican  President  whose 
election  was  due  to  the  votes  of  one  section.  Lincoln 
had  carried  every  free  State,  excepting  New  Jersey, 
which  divided  her  electoral  vote ;  Breckenridge  swept 
the  southern  States,  excepting  Missouri,  which  gave 
a  majority  for  Douglas,  and  Virginia,  Kentucky,  and 
Tennessee,  which  supported  Bell.  The  Democrats 
were  In  the  majority  in  both  branches  of  Congress, 
and  the  President  would  be  Democratic  until  March 
4,  1861.  Some  of  the  greatest  statesmen  in  the  South 
combated  the  project  of  secession.  Among  them  was 
Alexander  H.  Stephens,  of  Georgia,  whose  appeal  to 
the  legislature  of  his  State  was  such  a  masterpiece  of 
logic  and  eloquence  that  President  elect  Lincoln 
thanked  him  in  a  letter,  and  invited  him  to  become 
a  member  of  his  cabinet.  South  Carolina  was  deaf 
to  all  appeals,  and  called  a  convention  to 
meet  on  December  17,  to  arrange  for  the  Sef*Ssi?S 
withdrawal  of  their  State  from  the  Union.  Carolina. 
Her  senators,  representatives,  and  Federal 
office  holders,  had  resigned  immediately  after  the 
election  of  Lincoln.  The  convention  in  Charleston 
passed  the  ordinance  of  secession  on  the  20th,  fol- 
lowed by  scenes  of  excitement  rarely  seen  in  the 
history  of  that  city.  The  church  bells  were  rung; 
horsemen  dashed  through  the  streets,  waving  their 
hats  and  shouting  the  news;  everybody  wore  a 
secession  cockade;  women  and  children  joined  the 
men  in  singing  secession  songs;  the  governor, 
officials,  and  public  men  made  burning  speeches  from 
the  balconies  of  the  hotels  and  their  residences  to 
cheering  thousands ;  salutes  were  fired,  and  the  city 
brilliantly  illuminated  at  night.  All  were  madecraiy 
bv  the  vision  of  future  prosperity  and  glory  that  were 
to  come  to  them,  now  that  they  were  freed  from  the 
tyranny  of  a  hireling  government.  In  looking  back 
through  the  vista  of  years  to  those  delirious  days  we 
wonder  that  men  could  have  been  so  blind,  and  yet 
who  of  us  can  say  that  had  he  been  a  native  of  South 
Carolina,  and  in'her  capital  at  the  time,  he  would  not 
have  joined  the  shouting  throng? 

Has  a  State  the  right  to  secede  from  the  Union? 
The  Constitution  was  silent  on  the  point,  and  the 
ablest  minds  in  the  country  differed.    A  vast  mi- 
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President  jority,  howerer,  believed  the  league  of  the 
an's  viein.  States  was  indissoluble,  and  among  these 
believers  were  and  had  been  some  of  the 
foremost  southerners.  The  question  must  now  be 
answered  for  all  time.  A  State  had  seceded,  and  the 
national  government  must  act. 

President  Buchanan,  in  his  message  to  Congress 
before  South  Carolina  had  withdrawn,  but  when  it 
was  certain  she  would  do  so,  said  that  he  regretted 
that  he  should  be  called  upon  to  question  the  right  of 
a  State  to  secede,  since  no  authority  could  be  found 
for  preventing  such  action.  The  North  was  naturally 
angered  by  this  declaration  of  the  Chief  Executive,  lor 
It  could  not  have  been  clearer  in  its  justification  of 
secession.  The  auger  of  the  North  would  have  been 
deeper,  had  it  known  that  this  message  of  the  Presi- 
dent had  been  first  read  and  "  approved  "  by  Jefferson 
Davis  and  other  leading  disunionists.  (Such  is  the 
statement  of  Jefferson  Davis  himself). 

President  Buchanan  was  a  Union  man,  but  he  was 
honest  in  his  belief  that  the  government  had  no  au- 
thority to  prevent  the  secession  of  a  State.  Abler 
minds  than  his  have  held  the  same  view.  Buchanan 
was  timid,  and  looked  with  dread  upon  the 

of Thc*ty  cri*i8  that  was  bcarin8  down  uPon  him- 
President    One  amendment  to  the  Constitution,  could 

it  have  been  effective  at  that  time,  would 
have  pleased  him :  that  was  that  his  term  should  end 
several  months  prior  to  March  4.  Attempts  have  been 
made  to  demonstrate  the  statesmanship  displayed  by 
the  President  during  those  trying  days,  but  nothing 
is  clearer  than  the  weakness  of  this  old  man  of  three- 
score and  ten,  who  was  unequal  to  the  task  placed 
upon  his  shoulders.  Moreover,  Howell  Cobb,  his 
Secretary  of  the  Treasury;  John  B.  Floyd,  his  Secre- 
tary of  War;  and  Jacob  Thompson,  his  Secretary  of 
the  Interior,  were  ardent  secessionists,  who  made  every 
effort  to  strengthen  the  South  for  the  approaching 
Struggle.  Buchanan  was  dominated  by  the  slave  in- 
terests, though  it  is  to  his  credit  that  he'  did  not  go  as 
far  as  they  demanded,  and  he  heeded  at  times  the 
thunderous  voice  of  an  outraged  North. 

During  the  stormy  days  of  the  past,  the  cure  for 
such  crises  was  compromise.    Congress  turned  to  it 

again,  and  it  seemed  as  if  nearly  every 
tuTis!™*"     member  had  formulated  a   scheme  that 

would  dissipate  the  clouds  and  bring  last- 
ing quiet  to  the  country.  "  Peace  conventions  "  were 
held  in  most  of  the  States  and  good  and  true  men 
anxiously  consulted  and  strove  to  find  a  way  out  of 
the  valley  of  despair.  The  compromise  which  drew 
general  attention  and  promised  the  most  was  offered 
by  Senator  John  J.  Crittenden  of  Kentucky.  It  pro- 
posed an  amendment  to  the  Constitution,  which  would 
extend  the  Missouri  Compromise  line  to  the  Pacific 
and  prohibit  Congress  from  interfering  with  slavery 
south  of  that  line.  All  fugitive  slaves  rescued  from 
United  States  officers  were  to  be  paid  for  by  the  Federal 
government.  Among  the  many  compromise  schemes 
offered,  this  was  regarded  with  the  most  favor  in  the 
North,  not  by  Republicans  alone,  but  by  Democrats, 
and  by  no  inconsiderable  number  of  the  latter  in  the 
South.  Even  Senator  Seward  was  inclined  In  its 
favor. 

There  was  one  man,  however,  who  saw  things  with 
a  clearer  vision.  Abraham  Lincoln  at  his  home  in 
Illinois  was  inconstant  correspondence  with 
Rejection  Republican  leaders,  and  with  those  who, 
ctiu  "oderi  wni,e  entertaining  different  political  views, 
Compro-  were  able  and  patriotic.  He  summoned 
misc.  many  to  Springfield  for  consultation.  To 
all  such,  after  hearing  their  views,  he  said 
in  substance:  "The  time  for  compromise  is  past;  to 
compromise  further,  only  postpones  the  inevitable 
conflict;  a  partial  yielding  to  the  demands  of  the 
slaveholders  encourages  them  to  demand  more; 
moreover,  the  concession  you  propose  will  not  be 
accepted  by  them."  His  views  prevailed  and  the 
Senate  rejected  the  Crittenden  Compromise. 

It  would  seem  that,  as  it  was  self-evident  that  the 
country  could  not  exist  with  one-half  slave  and  the 
other  half  free,  there  was  only  a  single  peaceable  solu- 


tion of  the  momentous  question :  that  was  for  the 
South  to  emancipate  its  slaves,  the  national  govern- 
ment paying  therefor.  True,  this  would  have  required 
a  stupendous  sum  of  money,  but  it  would  have  been 
less  than  the  value  of  the  million  lives  that  it  cost  to 
restore  the  Union. 

Virginia  asked  that  delegates  to  a  peace  conference 
should  assemble  in  Washington,  in  February,  1861. 
The  request  from  a  State  that  had  been  the 
leading  one  for  two  centuries,  that  had  P»« 
been  foremost  in  brave  and  noble  deeds,  w°u  £££ 
the  mother  of  Presidents,  and  of  Washing-  ingtoa. 
ton,  could  not  be  disregarded.  The  hope 
that  a  solution  of  the  terrifying  problem  would  be 
reached  was  general  throughout  the  country,  and 
delegates  went  to  Washington  from  fourteen  free 
States  and  from  Virginia,  North  Carolina,  Tennessee, 
Kentucky,  Maryland,  Missouri,  and  Delaware,  the 
total  being  substantially  two-thirds  of  all  the  States 
of  the  Union.  The  prestige  of  the  Virginia  Peace 
Convention  was  added  to  by  the  fact  that  John  Tyler, 
ex-President  of  the  United  States,  now  an  old  man, 
was  the  presiding  officer.  The  conference  spent 
several  days  in  earnest  discussion,  and  formulated 
several  concessions  to  the  slaveholders,  which  were 
submitted  to  Congress  and  all  rejected.  In  their 
place,  that  body  passed  the  amendment  of  Senator 
Douglas,  pledging  that  Congress  should  never  med- 
dle with  slavery  in  any  of  the  States.  The  rushing 
events  of  the  Civil  War  caused  this  soon  to  drop  out 
of  sight. 

There  were  plenty  of  "  fire  eaters  "  at  the  peace 
convention,  one  of  these  when  asked  upon  wliat 
terms  the  South  would  remain  in  the' Union,  replied: 
*'  If  you  should  give  me  a  blank  sheet  of  paper,  with 
liberty  to  dictate  the  terms,  I  could  not  name  them; 
we  are  resolved  upon  secession  and  no  power  00 
earth  can  prevent  it." 

It  has  been  noted  that  South  Carolina 
gates  to  this  historical  Peace  Conference, 
the  other  southern  States  refused  to  follow 
her,  she  would  not  have  turned  back  or 
rescinded  her  secession  ordinance,  passed 
a  few  weeks  before.  In  truth  she  went  for- 
ward with  headlong  energy,  as  if  shewere  tomakethe 
great  fight  alone.  Measures  were  set  on  foot  to 
establish  an  independent  government,  but  the  moM 
persuasive  of  agents  were  sent  to  the  sister  States  of 
the  South,  and  their  success  in  winning  support  wa» 
marked.  Before  the  close  of  January,  1861,  Missis- 
sippi, Florida,  Alabama,  Georgia,  Louisiana,  and 
Texas  passed  ordinances  of  secession.  They  sent 
delegates  to  Montgomery,  Alabama,  where,  on  the 
4th  of  February,  1861,  a  provisional  gov- 
ernment was  established  with  the  title  of  The  •  Con- 
"The  Confederate  States  of  America."  '^""J 
Jefferson  Davis  and  Alexander  H.  Steph- 
ens were  elected  respectively  President 
and  Vice-President,  and  were  unanimously 
re-elected  on  the  6th  of  November  following.  The 
Confederacy  was  soon  after  joined  by  Virginia, 
North  Carolina,  Tennessee,  and  Arkansas. 

The  mistake  made  by  the  South  was  in  believing 
the  North  would  not  fight,  and  that,  if  it  did  so, 
thousands  of  its  citizens  would  give  active  aid  to  the 
South.  There  were  many  southern  sym- 
pathizers in  the  North,  wno  made  threats. 
There  were  a  large  number  of  Unionists 
also  in  the  South,  but  both  parties  were 
swept  off  their  feet  by  the  opposing  torrents,  and  the 
first  clash  of  arms  unified  each  section. 

Another  broken  reed  upon  which  the  South  leaned 
was  the  hope  of  its  recognition  as  a  government  by 
England  and  France,  with  a  probability  of  interven- 
tion on  the  part  of  one  or  both.  There  were  grounds 
for  such  hope.  Both  of  the  governments  named 
would  have  been  glad  to  sec  the  Union  destroyed. 
The  enmity  of  the  Emperor  Louis  Napoleon  was  vir- 
ulent, and  he  urged  England  to  join  him  in  recogniz- 
ing the  Southern  Confederacy.  That  England  did 
not  do  so  was  largely  due  to  the  staunch  friendship 
of  the  noble  Queen  who  presided  over  her 
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fortunately  throughout  the  longest  reign  in  her  his- 
tory. 

President  Buchanan  having  said  he  had  no  author- 
ity to  prevent  the  secession  of  a  State,  could  not  be 
expected  to  try  to  do  so,  when  they  began  slipping 
out  of  the  Union.  Whenever  one  of  them  formally 
seceded,  its  senators  and  representatives  left  Wash- 
ington and  went  home.  Often  the  partings  were 
impressive,  and  many  a  strong  man  was  affected  to 
tears,  when  the  farewells  were  uttered.  Some  of  the 
northern  members  as  they  shook  hands  with  those 
whom  they  had  learned  to  respect  and  love,  met 
them  next  time  on  the  battle  field;  the  majority 
never  saw  each  other  again  in  this  world. 

Acting  upon  the  principle  that  the  secession  of  a 
State  was  final  and  irrevocable,  those  that  had  gone 
out  of  the  Union  seized  the  forts,  arsenals, 
fort  post  offices,  custom  houses,  and  national 

arid  Port     property  within  their  limits,  and  the  Wash- 
sumter.      tngton  government  made  no  objection.  I 

AU,  however,  did  not  go  smoothly  with 
the  Confederates.  When  Lieutenant  Slemmer  at 
Pensacola  was  ordered  by  his  superior  officer  to 
surrender  Forts  Pickens  and  McRae,  he  refused,  and, 
withdrawing  with  his  small  force  to  Pickens,  success- 
fully held  it  until  reinforced.  Major  Robert  Ander- 
son with  a  few  troops  garrisoned  Fort  Moultrie  in  I 
Charleston  harbor.  Ail  his  communications  with  the 
national  government  had  to  pass  through  secession  [ 
hands,  and  he  knew  that  for  the  time  he  could  get  no 
assistance  there.  On  the  night  of  December  6  he 
secretly  removed  his  troops  to  Fort  Sumter,  a  much 
stronger  position. 

About  this  time  President  Buchanan  showed  a  de- 
gree of  firmness  which  was  as  grateful  as  unexpected 
to  the  friends  of  the  Union.  The  disunion  members 
of  his  cabinet  having  resigned,  he  replaced 
them  with  Joseph  Holt,  Secretary  of  War; 
General  John  A.  Dix,  Secretary  of  the 
Treasury;  Jeremiah  S.  Black,  Secretary  of 
State;  and  Edwin  M.  Stanton,  Attorney- 
Although  all  these  men  were  Democrats, 
they  were  as  fervent  patriots  as  the  Japanese.  Each 
possessed  great  ability,  and  they  exercised  a  wonder- 
fully tonic  effect  upon  the  administration.  The 
President,  after  long  deliberation,  was  persuaded 
that  it  was  his  duty  to  send  provisions  and  supplies  to 
Major  Anderson,  who  badly  needed  them,  and  who 
had  applied  for  such  succor.  Accordingly,  200  men 
and  supplies  sailed  for  Charleston  on  the  unarmed 
steamer  Star  of  the  West.  The  Confeder- 
The  ates  had  been  promptly  notified  by  their 

friends  in  Washington  of  the  intention  of 
ike  u'rtt  the  government,  and  had  erected  batteries 
fired  upon,  and  fortifications  at  Charleston.  On  the 
appearance  of  the  steamer  she  was  fired 
upon,  January  9,  and  compelled  to  return  to  New 
York.  This  date,  therefore,  marks  the  beginning  of 
the  Civil  War. 

In  1790,  when  the  first  census  of  the  United  States 
was  taken  its  population  was  3,929,214;  in  i860,  it 
had  grown  to  31,443,331.  In  1700  the  rela- 
Compare-  tive  population  of  the  free  and  the  slave 
'utnirthof  SutM  was  nearly  the  same;  in  i860  that  of 
the  North  the  free  States  was  about  two  and  a  half 
and  South,  times  greater  than  of  the  slave  States,  in- 
cluding nearly  4,000,000  slaves.  In  wealth 
and  resources  the  disproportion  was  still  greater. 
Meeting  on  equal  terms,  therefore,  it  would  seem 
that  the  defeat  of  the  States  in  revolt  was  inevitable. 

But  the  South  possessed  several  advantages.  Her 
population,  as  a  whole,  were  more  military;  they 
were  better  horsemen  and  more  accustomed  to  the 
use  of  firearms.  Above  all,  they  were  to  fight  a  de- 
fensive instead  of  an  aggressive  war.  The  Federal 
government  must  transport  immense  armies  to  the 
south  and  overcome  the  Confederate  armies.  The 
property  the  latter  had  taken  must  be  wrested  from 
them.  A  long  line  of  coast  had  to  be  blockaded, 
and  the  Mississippi,  whose  lower  portion  the  in- 
surgents were  certain  to  seal,  must  be  opened  to  the 


General. 


At  the  outbreak  of  hostilities  Jefferson  Davis 
boasted  that  it  was  given  to  him  to  pick  his  officer; 
from  the  best  in  the  United  States  army  and  navy 
While  the  truth  of  this  boast  cannot  be  admitted, 
since  no  abler  leaders  existed  than  those  at  the  head 
of  the  Union  forces,  yet  the  Confederate  armies  were 
handled  with  masterly  skill,  and  their  officers  rank 
among  the  foremost  of  any  time.  The  Confederate 
soldiers  were  brave  in  the  highest  degree,  and  the 
same  is  to  be  said  of  the  Boys  in  Blue.  It  could  not 
be  otherwise,  for  both  were  Americans. 

The  Presidents  of  the  rival  governments  were 
natives  of  Kentucky,  and  there  was  only  a  few 
months'  difference  in  their  ages.  Jefferson 
Davis  was  born  in  1808,  and  was  graduated  The  Presi- 
from  West  Point  in  1828.  He  served  in  de^l11'^^ 
the  Black  Hawk  War,  in  which  Abraham  Con. 
Lincoln  was  enrolled  as  a  captain,  though  fed e racy, 
he  did  little  in  the  way  ri  soldiering. 
Promotion  in  the  army  was  not  rapid,  and  Davis  re- 
signed his  commission  and  became  a  cotton  planter 
in  Mississippi.  His  ability  led  to  his  election  to  Con- 
gress in  1845,  but  he  resigned  the  following  year,  and 
was  appointed  a  colonel.  He  won  distinction  in  the 
war  with  Mexico,  especially  at  the  battle  of  Buena 
Vista,  where  his  regiment  captured  the  whole  Mexican 
force  that  charged  it.  He  was  next  chosen  United 
States  senator,  and,  as  we  recall,  was  Secretary  of 
War  under  President  Pierce,  who  said  at  the  close  of 
his  term  that,  if  he  had  to  make  the  choice  over 
again,  he  would  select  the  same  men.  After  the  pro- 
ceedings against  him  were  dropped,  in  1867,  he  re- 
moved to  Memphis,  and  later  to  an  estate  that  had 
been  presented  to  him  in  Mississippi.  He  died  in 
New  Orleans,  December  6,  18S9. 

As  the  years  pass,  the  impartial  judgment  of  history 
is  that  Abraham  Lincoln  was  one  of  the  greatest  of 
men,  whose  rank  is  second  only  to  that  of  Washing- 
ton. Some  make  them  equal.  Washington  in  a 
human  sense  was  the  creator  of  his  country, 
Lincoln  the  saviour.  The  tasks  of  the  .  T^ 
two  were  widely  different,  but  each  dis-  pSfdent 
played  the  same  .  lofty  patriotism,  the 
same  matchless  knowledge  of  men,  the  same  unfalter- 
ing faith  in  the  cause  for  which  he  risked  his  life,  the 
same  consummate  statesmanship  which  saw  the  end 
from  the  beginning;  each  was  magnanimous,  charit- 
able and  gentle  hearted,  but  stern  when  need  be;  and 
in  all  things  both  acknowledged  the  aid  and  direction 
of  a  power  above  that  of  man. 

Abraham  Lincoln  was  born  in  Hardin  (now  Larue) 
county,  Kentucky,  February  12.  1809.  He  was  a 
small  boy,  when  his  parents  removed  to  Indiana. 
They  were  as  poor  as  they  could  be,  and  the  lad  saw 
the  inside  of  a  school  house  for  only  a  few  months. 
He  toiled  hard  on  the  wretched  farm,  but  used  all  his 
spare  hours  in  reading  instructive  books,  and  in 
studying  history  and  the  ordinary  school  branches. 
He  grew  into  a  gaunt,  awkward,  homely  youth, 
whom  everyone  liked  because  of  his  honesty,  good 
nature,  and  accomodating  disposition.  He  counted 
himself  lucky,  when  sixteen  years  old,  that  he  was 
able  to  earn  six  dollars  a  month  by  conducting  a  ferry 
across  the  Ohio.  He  had  just  reached  his  majority 
when  his  father  changed  his  home  to  a  cabin,  on  the 
fork  of  Sangamon  River  in  Illinois.  The  son's  ardu- 
ous labors  there  earned  him  the  name  of  the  "  rail 
splitter."  With  the  aid  of  several  friends,  he  con- 
structed a  flatboat,  in  which  he  carried  a  cargo  to 
New  Orleans.  When  the  stubborn  pigs  refused  to 
be  driven  ashore,  he  picked  them  up  one  after  the 
other,  and  carried  them  squealing  and  resisting  over 
the  plank  to  land. 

Lincoln  showed  an  early  interest  in  politics  and  in 
1836  was  elected  to  the  State  legislature,  in  which  he 
served  four  terms.  He  became  a  Congressman  in 
1846,  and  steadily  forged  to  the  front  among  his 
political  associates.  His  humor  and  wit  were  unfail- 
ing, and  no  woman  ever  had  a  tenderer  heart. 
What  higher  tribute  can  be  paid  his  memory  than  by 
the  loving  repetition  of  the  name  by  which  he  became 
universally  known,— 41  Honest  Abe,"  for  who  shall 
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dispute  the  truth  that  M  an  honest  man  Is  the  noblest 
work  of  God"?  • 

VI.    The  War  for  the  Union. 

Through  all  these  trying  days,  with  the  skies  grow- 
ing darker,  and  the  muttering*  of  Civil  War  in  the 
air,  Abraham  Lincoln,  the  President-elect,  remained 
at  his  home  in  Springfield,  Illinois,  in  continual  cor- 
respondence and  consultation  with  not  only 
President  Republican  leaders,  bat  with  prominent 
elect.  "  men  of  other  parties.  He  listened  with 
earnest  attention  to  their  views,  and  spent 
hours  in  deep  thought  and  meditation  over  the  task 
that  confronted  him, —  a  task  more  tremendous  than 
any  predecessor  had  ever  faced  and  with  which  he 
had  ever  grappled.  He  did  not  fail  to  supplicate  the 
Dn*y  One  who  could  give  him  strength  and  wisdom 
in  the  great  crisis.  Days  of  fasting  and  prayer  were 
observed  in  the  different  States,  and  there  was  hardly 
a  pulpit  in  the  land,  or  a  family  altar,  from  which 
prayers  did  not  ascend  for  Divine  guidance  in  the  im- 
pending struggle,  whose  end  no  human  eye  could 
foresee. 

Amid  the  sorrowful  farewells  of  his  friends  and 
neighbors,  Mr.  Lincoln  left  his  home  February  II, 
bearing  with  him  the  news  of  the  formidable  secession 
of  the  southern  States,  and  the  formation  of  the 
Southern  Confederacy  just  one  week  before.  He 
knew  that  when  he  took  his  seat  in  Washington  it 
would  be  to  face  one-third  of  the  country  arrayed  in 
armed  rebellion  against  the  authority  of  "the  national 
government.  Since  he  was  determined  that  this  op- 
position should  be  crushed  nothing  could  avert  Civil 
War. 

The  President  remained  in  Philadelphia  on  Wash- 
ington's birthday  to  participate  in  the  raising  of  a 
flag  over  Independence  Hall.    There  he 
Wash'1'  'n    learned  of  a  plot  to  assassinate  him  in  Bal- 
ington.       timore  while  on  his  way  to  Washington. 

Urged  by  those  who  had  him  in  care  he 
used  an  earlier  train  than  the  scheduled  one,  reaching 
the  national  capitol  in  the  morning  of  the  23d.  There 
was  fear  of  a  disturbance  at  the  inauguration  cere- 
monies, but  General  Scott's  preparations  were  so 
thorough  that  everything  passed  off  smoothly.  The 
carefully  prepared  inaugural  was  read  in  the  presence 
of  the  Supreme  Court,  both  houses  of  Con- 
Jurat"**  Kress»  and  3  brilliant  array  of  foreign  min- 
isters and  many  leading  American  citizens. 
The  President  asserted  that  the  United  States  is  not  a 
Ira/rut  but  a  union  ;  that  no  State  possesses  the  right 
of  secession,  and  in  accordance  with  his  constitu- 
tional duty  he  intended  to  occupy  all  the  places  be- 
longing to  the  government,  and  to  collect  the  duties 
and  imposts.  He  was  clear  in  his  declaration  that  he 
did  not  mean  to  interfere  with  slavery  where  it 
legally  existed.  Fort  Sumter  was  the  point  toward 
which  the  eyes  of  the  country  were  turned,  and  he 
declared  it  would  be  provisioned  by  force  if  necessary. 

President  Lincoln  had  previously  selected  an  able 
cabinet,  consisting  of  William  H.  Seward,  Secreta  v 
of  State;  Salmon  P.  Chase,  Secretary  of  the  Treas- 
ury;  Simon  Cameron,  Secretary  of  War; 
cabinet.      Ca,cb  B-  Smith,  Secretary  of  the  Interior; 

Gideon  Welles,  Secretary  of  the  Navy; 
Montgomery  Blair,  Postmaster-General;  and  Ed- 
ward Bates,  Attorney-General.  In  the  course  of  the 
war  the  following  changes  took  place:  Secretary  of 
the  Treasury,  Willaim  P.  Fessenden  (1SC4);  Hugh 
McCulloch  (1865);  Secretary  of  War,  Edwin  M. 
Stanton  (1R62) ;  Secretary  of  the  Interior,  John  P. 
Ushur  (1863);  Postmaster-General,  William  Denni- 
son  (1864);  Attorney-General,  Titian  J.  Coffey  f  1863 
ad.  in) ;  James  Speed  (1S64). 


•  Looking  back  throngh  the  lifting  mists  of  seven  eventful 
tragic,  trying,  glorious  years.  I  clearly  discern  that  the  one 
providential  lender,  the  indispensable  hero  of  the  great  .Iran. a  — 
faithfully  reflecting,  even  In  his  hesitations  nti<l  seeming  vacil- 
lations, the  sentiment  of  the  musses  —  fitted  by  his  very 
defects  nnd  short  coming*  for  the  burden  laid  upon  him.  the 
to  1-e  wrought  out  thruugh  him.  was  Abraham  Lincoln.— 
<7rev/er 
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After  careful  consideration  of  the  quesdon  the  gov- 
ernment decided  to  send  provisions  ana  supplies  to 
Major  Anderson,  commanding  Fort  Sumter  in  Charles- 
ton  harbor.  Washington  swarmed  with  secession 
sympathizers  and  spies,  who  telegraphed  every  item 
of  news  to  the  Confederate  government  at 
Montgomery,  Alabama.  Jefferson  Davis  Bomtarf. 
immediately  ordered  General  P.  G.  T. 
Beauregard,  in  command  at  Charleston,  Sumter' 
to  compel  the  surrender  of  the  fort. 
Beauregard  sent  a  summons  to  Anderson,  which  wa< 
refused.  At  daylight  on  the  morning  of  April  12 
th«  first  gun  was  fired  from  Fort  Johnson,  to  which 
reply  was  made  at  seven  o'clock.  This  first  gun  in 
defense  of  the  Union  was  discharged  by  Captain 
Abner  Doubleday  from  Fort  Sumter.  The  bombard- 
ment was  slow,  nnd  was  kept  up  for  thirty-four  hour*, 
when,  food  and  ammunition  being  exhausted,  Major 
Anderson  raised  the  white  flag  on  Sunday,  April  14. 

The  news  of  the  bombardment  and  surrender  threw 
the  North  and  South  into  the  wildest  excitement. 
President  Lincoln  called  for  75,000  volun- 
teers for  three  months,  and  more  than  P'^^i 
double  that  number  responded.  The  en-  '  0  ^,nh 
thusiasm  was  equally  ardent  in  the  South. 
All  hesitation  vanished,  argument  ceased,  and  it 
seemed  as  if  every  Union  man  in  that  section  ma 
transformed  at  once  into  a  diiunionist.  The  lenli- 
ment  in  each  section  was  unified  by  the  fall  of  Fort 
Sumter. 

It  was  evident  that  Virginia  was  to  be  the  chief 
battle  ground  of  the  war.  The  Confederate  capita) 
was  removed  from  Montgomery  to  Richmond,  whi  rr 
its  Congress  was  summoned  to  meet  on  July  4.  Thi*. 
defiant  action  incensed  the  North.  In  accordance 
with  the  rule  at  such  times  the  newspapers  instructed 
the  government  how  to  conduct  campaigns  and  man- 
age affairs.  The  most  influential  journal  raised  the 
cry  "On  to  Richmond!"  and  declared  that  the  Con- 
federate Congress  must  not  be  allowed  to  a**<mbl? 
there  on  the  nation's  birthday.  Before  the  troop* 
could  be  drilled  and  trained  to  an  effective  point 
30,000  of  them,  under  the  command  of  General  Inin 
McDowell,  marched  out  from  Washington  to  at- 
tack the  enemy.  The  first  real  battle  of 
the  war  was  fought  at  Bull  Run,  near 
Manassas  Junction,  Virginia,  on  Sunday,  thenar. 
July  2t.  Victory  was  in  doubt  for  some 
time,  but  at  the'  critical  moment  the  Confederates 
were  reinforced,  and  a  panic  spread  amon^  the 
unionists,  who  fled  in  headlong  confusion  toward 
Washington. 

This  disaster,  however,  was  the  best  thing  that 
could  have  happened  for  the  Union  and  the  WW* 
thing  for  the  Confederacy.  It  gave  the  South  an 
exultant  confidence  and  made  the  North  comprehend 
the  gigantic  task  before  it.  Congress  called  for  half 
a  million  volunteers  and  voted  half  a  billion  dollar*  to 
crush  the  rebellion.  General  George  B.  McCld'an. 
known  to  be  a  fine  organizer  of  troops,  who  had  done 
dashing  work  in  Western  Virginia,  was  placed  in 
command  of  the  Army  of  the  Potomac.  He  tried  the 
patience  of  the  North  by  spending  the  autumn  and 
winter  in  training  a  magnificent  force  for  servicr. 
There  was  skirmishing  and  indecisive  fighting  in  the 
West,  with  the  result  that  Missouri  was  prevented 
from  joining  the  Confederacy. 

The  South  had  able  men  at  the  head  of  affairs  wh> 
saw  the  need  of  gaining  supplies  from  abroad.  It 
would  be  of  great  help  if  the  European 
powers  would  recognize  the  Confederacy  JJJ 
as  an  independent  nation.  Two  commis-  ^jur 
sioners,  James  M.  Mason  and  John  Slidell, 
were  sent  respectively  to  England  and  France  to  fpis 
such  recognition.  When  these  commissioners  were 
off  the  Bahamas,  on  the  British  steamer  Tr<*f,  the 
United  States  steamer  San  yacinto,  under  command 
of  Captain  Charles  Wilkes,  stopped  the  Trent  and 
(November  8)  took  off  the  two  men,  who  were 
carried  to  Boston  and  placed  in  Fort  Warren.  This 
was  illegal,  being  in  principle  the  cause  of  our  going 
to  war  with   Great   Britain   in    1812.    When  *he 
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demanded  the  surrende  r  of  the  prisoners,  therefore, 
our  government  obeyed  with  the  best  grace  possible. 
England  gave  much  help  to  the  South  throughout 
the  war.  France  was  still  more  viciously  friendly 
and  Louis  Napoleon  kept  urging  England  to  join  her 
in  recognizing  the  Confederacy.  She  refused,  partly 
through  the  friendship  of  Queen  Victoria  and  a  few 
others,  and  partly  through  the  conviction  that  if  she 
did  so,  a  day  of  reckoning  was  sure  to  come  to  her. 
Russia  was  our  only  friend  among  the  European 
powers  during  the  War  for  the  Union. 

EVENTS  OF  1862. 

It  took  a  year  of  disjointed  fighting  to  show  the 
North  what  she  must  do  and  to  make  full  preparations 
for  doing  it.  The  military  strength  of  the 
T'lfr™^  South  was  soon  moulded  into  effective 
itiR  iht  shape  and  handled  by  the  masterly  genius 
national  of  General  Robert  E.  Lee,  who  had  under 
him  those  scarcely  second  to  him  in  ability. 
The  North  had  just  as  able  leaders,  but  it 
took  her  longer  to  discover  who  they  were  and  still 
loneer  to  tit  them  into  their  right  places.  At  the 
beginning,  the  South  was  better  prepared,  and  the 
first  year  and  more  resulted  in  greater  advantage  for 
her,  she  being  mainly  on  the  defensive  most  of  the 
time.  The  North  was  slower  In  getting  ready,  but 
when  she  did  so  her  immensely  superior  resources 
made  her  irresistible.  It  will  help  to  understand  the 
work  confronting  the  North  by  bearing  in  mind  that 
a  vast  navy  was  needed  to  blockade  the  enormous 
line  of  seacoast;  that  the  forts  in  the  South  had  to 
be  retaken;  that  the  Mississippi,  which  the  secession- 
ists had  closed,  must  be  opened  to  the  Gulf,  and  that 
her  formidable  armies  had  to  be  forced  to  surrender. 
It  was  truly  a  Titan  task. 

In  the  southwest,  a  fleet  under  the  command  of 
Commodore  Foote  and  a  land  force  handled  by  Gen- 
eral U.  S.  Grant,  captured  Fort  Henry  on 
9P*r™,io,,s  the  Tennessee,  February  6.  Then  Fort 
iSuthwesi.  Donelson,  near  at  hand,  was  forced  to  sur- 
render with  its  garrison  of  fifteen  thousand 
men,  February  16.  While  the  Union  army  was  en- 
camped at  Shiloh,  or  Pittsburg  Landing,  it  was 
furiously  attacked  by  the  Confederates,  under  Albert 
Sidney  Johnston,  April  6.  Only  by  the  most  desper- 
ate fighting,  did  the  Federals  escape  a  crushing 
defeat.  They  were  reinforced,  Johnston  was  killed, 
his  army  retreated  and  Western  Tennessee  was 
gained  to  the  unionists.  At  Perryville,  October  8, 
the  Union  leader  General  Buell,  defeated  General 
Bragg  and  Kentucky  was  practically  cleared  of  Con- 
federate troops.  The  next  great  battle  was  at  Mur- 
freesboro  which  opened  on  the  last  day  of  the  year. 
The  struggle  ending  on  January  2,  "1863,  was  the 
bloodiest  that  had  yet  been  fought,  the  killed  and 
wounded  reaching  the  awful  total  of  nearly  nine 
thousand  men.  Meanwhile,  General  Grant  attacked 
Vick&burg,  it  being  necessary  to  capture  that  post  In 
order  to  open  the  Mississippi,  but  the  close  of  the 
year  did  not  see  him  successful. 

At  the  opening  of  the  war,  the  Norfolk  navy  yard 
was  burned  to  prevent  its  falling  into  the  hands  of  the 
secessionists.  They  raised  the  steam  frigate  Mrrri- 
mac,  re-named  her  the  Virginia,  covered 
toi-^uic!**""  ^er  w't'1  a  8'°P*nK  roof  of  railroad  iron, 
Msrrt'mae.  daubed  with  grease,  and  fitted  her  with  a 
formidable  iron  snout  or  prow.  On  March 
8,  she  steamed  slowly  out  from  Hampton  Roads, 
smashed  in  the  side  of  the  sloop-of-war  Cumberland 
and  sent  her  to  the  bottom.  The  Congress  was  com- 
pelled to  surrender  and  then  the  Aferrimac  labored 
back  to  Norfolk,  intending  to  return  on  the  morrow 
and  complete  her  appalling  work  of  destruction.  It 
was  found  that  the  heaviest  broadsides  glanced  from 
her  metal  hide  like  so  many  hailstones. 

That  night  the  Monitor,  the  work  of  the  Swedish 
inventor  John  Ericsson,  arrived  from  New  York. 
She  also  was  an  ironclad,  but  only  a  fifth  the  size  of 
the  hlrrrimat,  and  had  a  single  turret  and  two  guns 
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which  fired  solid  shot.  She  pluckily  assailed  the 
Afrrrimac  when  she  returned  and  finally  forced  her 
to  go  back  to  Norfolk.  This  remarkable  battle  caused 
a  revolution  in  naval  warfare.  The  navies  of  the  world 
to-day  are  composed  of  ironclads. 

A  powerful  naval  and  land  force  captured  Roanoke 
Island,  February  8,  Newbern,  N.  C,  fell 
March  14,  and  Beaufort,  April  35.  On  <>tn<r 
the  last-named  date,  Captain  Farragut's  successes, 
fleet  having  run  past  all  the  forts  below 
New  Orleans,  received  the  surrender  of  the  city. 
The  greatest  of  the  campaigns  was  that  which  was 
ssed  against  Richmond.  General  McClellan,  with 
is  splendid  army  of  one  hundred  thousand  men, 
landed  at  Fort  Monroe  in  April  and  advanced  toward 
the  city.  Yorktown  was  occupied  May  4, 
and  our  troops  approached  to  within  seven  FhUut*- 
miles  of  the  Confederate  capital.  Then  of  ?'•»• 
McClellan  learned  that  the  danger  threat-  ^"^'^ 
cning  Washington  had  compelled  the  re-  Richmond, 
call  of  the  reinforcements  intended  for 
him.  His  communications  were  also  threatened  and 
he  began  withdrawing  from  the  peninsula.  He  was 
obliged  to  resist  terrifically  all  the  way,  but  finally 
reached  Harrison's  landing  on  the  James,  where  he 
was  protected  by  his  gunboats.  It  was  during  this 
furious  fighting  that  the  wounding  of  General  Joseph 
E.  Johnston  compelled  him  to  give  way  to  General 
R.  E.  Lee,  who  retained  chief  command  to  the  close 
of  the  war.  The  campaign  against  Richmond  had 
failed,  but  President  Lincoln  called  for  three  hundred 
thousand  more  men  and  made  ready  to  prosecute  the 
war  with  greater  vigor  than  ever. 

The  Confederates  were  so  jubilant  that  General  Lee 
marched  against  Washington.  General  Pope  was  in 
command  of  the  defenses,  and  his  army 
was  routed  and  scattered  at  Bull  Run,  First  Con- 
August  29  and  30.  General  McClellan  was  in/asiotTof 
again  placed  in  charge  and  attacked  Lee  at  the  North : 
Arttietam  Creek,  near  Sharpsburg,  Md.,  Union 
where  the  bloodiest  battle  of  the  whole  war  ^"J.*^"1 
was  fought,  September  16  and  17.  It  was  ickstmrg 
indecisive  and  Lee  recrossed  the  Potomac 
without  molestation.  McClellan's  timidity  wore  out 
the  patience  of  President  Lincoln,  who  removed  him 
and  placed  General  A.  E.  Burnside  in  command.  He 
made  the  most  reckless  of  attacks  upon  the  Con- 
federate works  at  Fredericksburg,  December  13.  He 
received  a  frightful  repulse,  his  killed  amounting 
to  more  than  twelve  hundred,  with  eight  times  as 
many  wounded. 

events  of  1863. 

Immediately  after  the  battle  of  Antietam,  Presi- 
dent Lincoln  issued  a  proclamation  declaring  the 
freedom  of  all  slaves  in  the  States  that 
were  in  reltellion  on  the  1st  of  January  The 
following.    Thus  it  may  be  said  four  mil- 
lion  human  beings  were  liberated  by  a  few  laraation. 
strokes  of  the  pen.    We  must  bear  in  mind, 
however,  that  as  a  war  measure,  they  were  merely  set 
free,  and  slavery  was  not  abolished  anywhere.  The 
President  had  no  power  to  do  that. 

Burnside  had  made  so  horrible  a  failure  at  Freder- 
icksburg, that  he  was  removed  and  Gen- 
eral Joseph  Hooker  placed  in  command  of  t'oioa 
the  Army  of  the  Potomac.  He  attacked  c^anccY- 
Lee,  May  1-4,  at  Chancellorsville,  but  was  lorsville. 
routed.  Lee  hurriedly  crossed  the  Potomac 
into  Maryland,  and  then  passed  into  Pennsylvania, 
with  the  Army  of  the  Potomac  in  close  pursuit.  On 
the  march,  Hooker  was  superseded  by  General  George 
G.  Meade. 

The  two  mighty  armies  came  together  at  Gettys- 
burg, where,  during  tin-  first  three  days  of  July,  was 
j  fought  one  of  the  most  tremendous  battles  of  modern 
j  times.    The  losses  were  appalling,  and  for 


!  awhile  the  fate  of  the  Union  trembled  in 


Gettysburg. 


the  balance,  but  the  Confederates  finally 
gave  way,  ami  Lee  retreated  to  Virginia,  where  he 
was  not  disturbed  until  the  following  spring. 
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Grant  was  still  pressing  the  siege  of  Vlcksburg 
and  on  July  4,  it  surrendered  with  its  large  garrison. 

Its  fall  compelled  the  abandonment  of  Port 
1  Hudson.    This  was  a  severe  blow  to  the 


Confederacy,  which  was  now  split  asunder, 
and  the  Mississippi  was  open  from  its  source  to  the 
Gulf  of  Mexico.  Two  of  the  most  decisive  triumphs 
of  the  war  had  been  gained. 

In  the  southwest,  General  Rosecrans  was  fiercely 
attacked  by  General  Bragg  at  Chickamauga,  Septem- 
ber 19  and  20.  The  Union  army  would 
operation*  have  been  annihilated,  but  for  the  heroism 
and  generalship  of  George  H.  Thomas, 
commanding  the  left  wing.  Rosecrans 
returned  to  Chattanooga  and  Bragg  followed,  taking 
position  on  Missionary  Ridge,  Lookout  Mountain 
and  Raccoon  Mountain,  and  besieged  him.  Rein- 
forcements were  sent  forward,  Grant  placed  in 
command  and  Bragg  was  driven  out  November  34. 

Longstreet  shut  in  Burnside  at  Knoxville,  but  re- 
treated upon  learning  of  the  approach  of  Sherman. 
This  gave  east  Tennessee  to  the  unionists  and  opened 
the  door  to  the  heart  of  the  Confederacy.  Grant  had 
proved  himself  the  ablest  general  of  the  Union,  and 
President  Lincoln  displayed  his  usual  wisdom  by 
bringing  him  east,  where  the  most  colossal  work  of 
all  remained  to  be  done.  Sherman  remained  in 
charge  in  the  southwest. 

events  of  1864. 

The  war  had  now  reached  that  stage  in  which  there 
were  only  two  formidable  armies  arrayed  against  the 

Union.  The  one  in  the  southwest  was 
th0/con0f  commanded  by  General  Joseph  E.  John- 
fedcracy.     "on,  and  that  in  the  east  by  General  R.  E. 

Lee.  It  may  be  said  that  the  southern 
Confederacy  rested  upon  the  bayonets  of  the  Army 
of  Northern  Virginia. 

Generals  Grant  and  Sherman  agreed  upon  the  final 
plan  for  crushing  the  rebellion  and  ending  the  war. 
Hitherto  it  had  been  the  rule  when  one  Confederate 
army  was  attacked  for  the  others  to  reinforce  it. 

This  was  comparatively  easy,  since  the 
Grant'*       Confederates  were  fighting  on  inner  lines, 

Enal  and  the  a9saults  °*  the  Federals  were  rarely 

made  at  the  same  time  at  different  points. 
They  had  larger  armies  in  the  field,  and 
the  resources  of  the  North  were  practically  without 
limit.  The  South  was  in  the  depths  of  poverty,  her 
soldiers  had  dwindled  in  numbers,  and  she  was  fast 
growing  weaker. 

The  Union  plan  of  campaign  was  simple.  Grant 
with  his  powerful  Army  of  the  Potomac  was  to  at- 
tack Lee  and  keep  it  up  without  stopping.  Sherman, 
at  the  same  time,  was  to  begin  boring  through  the 
core  of  the  Confederacy,  and  give  its  second  army 
under  Joe  Johnston  no  rest.  Thus  neither  he  nor  Lee 
could  help  the  other,  and  the  two  Union  hosts  must 
in  the  end  hammer  each  Confederate  army  into  frag- 
ments. It  was  arranged  that  the  general  advance 
should  begin  with  the  month  of  May.  Let  us  first 
follow  that  of  Grant,  who  had  been  made  lieutenant- 
general  and  placed  in  command  of  all  the  armed 
forces  of  the  Union. 

Advancing  from  the  Rappahannock,  Grant  entered 
the  dismal  region  known  as  the  Wilderness.  Lee 
was  on  the  alert,  and  the  fighting  began 

ofc£neral  a,most  at  once-  For  dav<  and  w«k«  lt 
Grant.  was  of  the  most  furious  nature.  The 
slaughter  was  horrifying,  but  Grant  per- 
sisted, continually  flanking  Lee  and  compelling  him 
to  fall  back.  When  Grant  reached  the  Chickahominy 
the  Union  losses  had  been  more  than  three  times 
those  of  the  Confederates,  who  took  position  within 
the  defenses  of  Richmond. 

Grant  speedily  saw  that  these  defenses  on  the  north 
were  impregnable.  He  therefore  swung  his  army  to 
the  south  and  laid  siege  to  Petersburg.  At  the  same 
time  he  pushed  to  the  westward,  so  as  to  close  the  rail- 
ways which  brought  supplies  to  Lee.  Thus  matters 
stood  at  the  end  of  the  year. 


Sherman's  army  was  a  third  or  fourth  more  numer- 
ous than  Johnston's,  and  soon  entered  a  country  to 
fertile  and  rich  that  the  invaders  did  not  need  to 
carry  supplies.  Several  battles  were  fought 
at  different  points,  but  in  July  Sherman  Sbmn»tn 
arrived  in  front  of  Atlanta.  There  John-  "u^.  Vi' 
ston  was  displaced  by  Hood,  of  much  less 
ability,  but  a  headlong  fighter,  whose  rash  at- 
tacks were  repulsed  with  great  slaughter.  Hood  was 
compelled  on  September  2  to  abandon  the  city,  and 
Sherman,  having  burned  the  depots  and  factories, 
faced  toward  the  Atlantic,  three  hundred  miles  away. 
The  tramp  of  five  weeks  was  a  gigantic  picnic.  The 
Linion  army  cut  a  swath  of  desolation  sixty  mile* 
wide  "  from  Atlanta  to  the  sea,"  destroying  million 
of  dollars  worth  of  property  and  laying  bare  the 
weakness  of  the  Confederacy.  It  was  another  of  the 
endless  illustrations  of  the  idiocy  and  horror  of  war. 

Savannah  was  captured  December  21,  and  Sherman 
spent  the  winter  in  Georgia  and  South  Carolina, 
harassing  the  enemy  whenever  he  could,  and  doing 
his  utmost  to  cut  off  the  supplies  of  the  Confederate 
army.  General  Lee  was  placed  over  all  the  armed 
forces  of  the  Confederacy,  and  one  of  his  first  acts 
was  to  restore  General  Johnston  to  command.  The 
two  former  antagonists,  therefore,  again  confronted 
each  other. 

We  must  not  forget  that  there  were  stirring  events 
on  the  water.  The  blockade  could  not  be  made  rigid 
enough  to  shut  out  all  the  Confederate 
cruisers.  At  Wilmington,  N.  C,  and  ^J1'^-' 
Mobile  they  often  seemed  to  enter  and  g,j 
leave  at  will.  They  had  so  powerful  a  fleet 
of  ironclads  and  armed  vessels  at  Mobile  that  they 
boasted  they  would  raise  the  blockade.  Admiral 
Karragut  bravely  attacked  the  defenses  August  5,  and 
after  a  hard  battle,  in  which  he  displayed  the  highest 
skill  and  bravery,  he  closed  the  port  against  any 
further  blockade  running. 

The  most  famous  of  the  Confederate  privateers  was 
the  Alabama.  She  inflicted  enormous  damage  upon 
Union  commerce,  but  in  an  engagement 
with  the  U.  S.  steamer  Kearsarge,  off  Cher-  °ftb* 
bourg,  France,  June  19,  she  was  sunk.  AUbtm*. 
Among  the  other  privateers  were  the  ol£'l£?*' 
Georgia,  seized  near  the  coast  of  Portugal,  priT«tem 
and  the  Shenandoah,  which  kept  up  her 
career  of  destruction  until  she  learned  that  peace 
had  been  declared  months  before. 

During  these  tempestuous  days,  West  Virginia, 
where  the  sentiment  was  strongly  loyal,  was  cut  off 
from  Virginia  proper  and  admitted  into 
the  Union,  June  19,  1863.  Nevada,  whose  j^.'J 
Spanish  name  means  "snow-covered 
mountain,"  became  a  State,  October  31,  1864.  It 
was  part  of  the  territory  acquired  by  treaty  from 
Mexico,  and  the  third  State  carved  from  that  cession. 

events  of  1865. 

Grant  never  loosened  his  grip,  but  remorselessly 
pressed  Lee  to  the  wall.  The  Confederate  leader 
made  an  heroic  fight,  but  his  soldiers  were  in  rags, 
starving,  and  worn  out  by  Incessant  fighting.  Hope 
died,  and  on  the  9th  of  April,  at  Appomat-  . 
tox  Court  House,  Virginia,  he  met  General  u,^.; 
Grant,  and  surrendered  all  that  was  left  of 
the  once  invincible  army  of  Northern  Virginia, 
The  Union  soldiers  treated  their  former  enemies 
like  brothers,  dividing  their  rations  with  them,  and 
for  the  first  time  in  weeks  the  gaunt,  famishing  Boys 
in  Gray  learned  what  it  was  to  eat  a  full  meal  of 
wholesome  food.  Grant  gave  generous  terms  to  Lee, 
not  even  asking  for  his  sword.  On  April  26  Genera! 
Johnston  surrendered  to  General  Sherman  on  the 
same  terms  that  Lee  had  received.  Before  the  close 
of  May  all  the  scattered  forces  of  the  Confederacy 
had  submitted,  and  the  war  for  the  Union  was  o«r. 
President  Jefferson  Davis  and  the  leading  official*  h*d 
fled  from  Richmond  when  warned  by  Lee  that  be 
could  hold  the  city  no  longer.  They  were  captured  in 
Georgia,  May  to,  and  Davis  was  committed  to  Fort 
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Monroe  on  the  charge  of  treason.  He  was  released 
on  May  13,  1867,  and  the  prosecution  was  dropped  in 
February,  1869. 

The  darkest  days  of  the  struggle  for  the  Union 
came  in  1864.  This  may  sound  strange,  following  as 
the  period  did,  the  opening  of  the  Missis- 
Darke*  sippi  and  the  great  victory  at  Gettysburg; 
of  the  war.  but  the  awful  loss  of  life  and  the  terrifying 
expense,  amounting  to  three  million  dol- 
lars a  day,  made  many  people  ask  whether  the 
country  was  not  paying  more  for  the  Union  than  it 
was  worth.  But  the  government  could  not  abandon 
its  efforts,  no  matter  how  colossal  the  difficulties  in 
its  path.  When  volunteers  no  longer  came  forward, 
enormous  bounties  were  paid,  and  drafts  enforced. 
This  caused  outbreaks  and  bloodshed  in  different 
cities,  but  drafting  secured  comparatively  few  re- 
cruits. Those  who  were  able  to  do  so,  when  drafted, 
paid  large  sums  for  substitutes,  many  of  whom  de- 
serted, and  enlisted  several  times  under  false  names, 
finally  escaping  without  service  at  all.  If  the  end  of 
the  war  had  not  been  in  sight  when  the  year  closed  the 
efforts  of  the  national  government  must  have  stopped. 

Those  who  saw  little  or  no  hope  in  the  outlook 
nominated  General  McClellan  for  the  presidency.  A 
great  deal  of  sympathy  was  felt  for  him  be- 
Presi-  cause  of  what  was  believed  to  have  been  his 
election  unjust  treatment  by  the  administration, 
of  1864.  The  platform  upon  which  he  was  nomi- 
nated demanded  that  fighting  should  cease 
and  negotiations  be  opened  with  the  Confederates. 
McClellan,  however,  was  too  patriotic  to  assent  to 
any  such  surrender,  and  declared  that  the  fighting 
should  not  stop  until  all  armed  rebellion  was  over- 
come and  the  Union  fully  restored.  No  vote  of  the 
eleven  belligerent  States  figured  in  the  election  and, 
of  the  electoral  votes,  213  were  cast  for  Abraham  Lin- 
coln and  Andrew  Johnson,  and  21  for  George  B.  Mc- 
Clellan and  George  H.  Pendleton.  This  decisive 
declaration  that  the  war  must  be  pressed*  to  a 
triumphant  conclusion  crushed  out  everything  in 
the  nature  of  active  opposition  in  the  North. 

On  the  night  of  April  14,  1865,  President  Lincoln, 
worn  out  with  his  burdensome  labors,  but  cheered 
and  grateful  over  the  final  triumph  of  the  Union, 
visited  Ford's  Theatre  in  Washington.  He 
Awssina-  was  sitting  with  his  wife  and  several  friends 
President  m  a  ^ox'  wnen  an  actor,  inspired  by  an  in- 
Uucola.  sane  desire  to  do  a  deed  that  should  "  ring 
round  the  world,"  stole  into  the  box  behind 
the  President,  and  shot  him  in  the  head  with  a  pistol. 
He  fell  forward  senseless,  and  died  the  next  morning. 
The  actor  leaped  from  the  box  to  the  stage,  shouted, 
"Sic  stmper  tyrannis!"  (thus  always  with  tyrants), 
dashed  out  at  the  rear,  sprang  upon  a  waiting  horse, 
and  galloped  off  at  full  speed.  He  was  pursued  and 
brought  to  bay  in  a  barn  in  Virginia,  and  while  re- 
sisting arrest,  was  shot  down.  Several  who  were 
implicated  with  him  in  the  conspiracy  were  tried  and 
hanged,  or  sentenced  to  life  imprisonment.  On  the 
night  the  President  was  assassinated  an  attempt  was 
made  upon  the  life  of  Secretary  Seward.  He  was  struck 
several  times  with  a  dagger  as  hi  lay  in  bed  suffering 
from  an  Injury  received  by  being  thrown  from  a  car- 
riage, and  two  of  his  sons  and  a  nurse  were  wounded 
during  the  struggle.  The  assassin  was  one  of  the 
criminals  who  was  hanged.  A  suspicion  that  the 
Confederate  leaders  were  involved  in  the  conspiracy 
proved  to  be  without  a  shadow  of  foundation.  They 
knew  that  in  the  death  of  Abraham  Lincoln  the  South 
lost  its  best  friend,  for  none  but  him  could  have 
soothed  the  resentment  of  the  victors,  nor  so  light- 
ened the  gloom  of  the  vanquished. 


VII.  Expansion  and  Prosperity. 

As  provided  by  the  Constitution,  Andrew  Johnson, 
the  Vice-President,  was  sworn  in  as  the  successor  of 
_  _  the  dead  President.   He  was  born  in  North 

leenuT"11"  Carolina,  December  29,  1808.  His  parents 
president    were  in  the  depths  of  poverty,  and,  when  he 


became  a  large  boy,  he  did  not  know  the  letters 
of  the  alphabet.  He  learned  the  tailor's  trade, 
and  removing  to  Tennessee,  was  married  before  he 
was  out  of  his  teens.  His  wife  was  a  noble  woman 
who  aided  and  cheered  him  in  his  studies  and  political 
ambition.  He  acquired  penmanship  so  late  in  life 
that  it  was  always  a  labor  for  him  to  use  his  pen.  No 
man  lacking  ability  could  have  attained  the  success 
which  early  came  to  him.  He  filled  several  local 
offices  while  a  young  man,  served  in  the  State  legis- 
lature and  was  Congressman  in  1843-1853,  then  gov- 
ernor until  1857,  when  he  became  United  States 
senator.  Throughout  all  these  years  he  was  a  radical 
Democrat,  but  an  unflinching  unionist.  President 
Lincoln  appointed  him  military  governor  of  Ten- 
nessee when  the  State  was  torn  by  warring  factions, 
and  his  life  was  repeatedly  in  danger.  The  bravery 
and  resolution  he  displayed  caused  him  to  be  placed 
on  the  Republican  national  ticket.    He  died  July 

3".  l875- 

The  great  war  for  the  Union  had  closed  in  triumph, 
but  more  than  one  problem  remained  to  be  solved. 
President  Johnson  was  ill-fitted  by  his  passionate 
temper  and  stormy  experience  to  guide  affairs  during 
the  troublous  times  that  followed  the  civil  strife.  There 
was  fear  that  he  would  add  to  the  inflamed  feelings 
by  his  violent  course  toward  the  Confederate  leaders. 
For  awhile  his  conduct  gave  ground  for  this  misgiv- 
ing, but  ere  long  he  went  to  the  other  extreme  and 
quarreled  with  the  political  party  that  had  elected 
him  to  office. 

Civil  government  was  topsy-turvy  in  the  South, 
and  the  President  set  out  to  restore  the  States  to 
their  former  places  in  the  Union  in  accordance  with 
a  plan  of  his  own.  The  temporary  governors  which 
he  set  over  them  called  conventions  of  the 
citizens  who  declared  their  ordinances  of  T*e 
secession  null  and  void;  repudiated  all  A^end- 
debts  caused  by  the  war;  abolished  slavery  ment. 
within  their  respective  limits,  and  ratified 
the  Thirteenth  Amendment  to  the  Constitution,  which 
ended  African  slavery  forever  in  the  United  States. 
The  last  step  was  necessary  because,  when,  as  has 
been  stated,  President  Lincoln  set  free  the  slaves  in 
certain  States,  he  had  no  power  to  do  more.  Some 
slave  States,  like  Maryland,  Kentucky,  and  Missouri, 
had  never  seceded.  To  extinguish  the  institution, 
therefore,  an  amendment  to  the  Constitution  was 
necessary.  This  amendment  was  formally  proclaimed 
December  18,  1865. 

But  the  scourge  of  nearly  two  and  a  half  centuries 
could  not  be  wholly  swept  away  by  this  legislation. 
Four  million  negroes  had  been  set  free,  but 
they  were  still  in  the  South,  and  the  im-  .,^",^4° 
portant  question  remained  as  to  what 
should  be  done  with  them.  The  southern  legislators 
did  not  believe  they  would  work,  and  passed  such 
stringent  laws  regarding  vagrants  and  paupers  that 
the  blacks  were  in  hardly  any  better  situation  than 
when  in  legal  slavery. 

The  policy  of  the  President  roused  the  anger  of  the 
Republicans,  and  when  Congress  assembled  in  De- 
cember, 1865,  it  immediately  set  out  to  undo  all  that 
had  been  done,  and  to  substitute  its  own 
policy  therefor.  The  senators  and  repre-  Rjghu  Art. 
sentatives  from  the  late  seceding  States 
were  refused  admission.  The  Republicans  in  Con- 
gress were  numerous  enough  to  override  the  vetoes  of 
the  President.  In  the  face  of  his  indignant  oppo- 
sition, a  bill  was  passed  giving  citizenship  to  all 
negroes,  and  placing  them  under  the  protection  of 
the  United  States  courts  and  the  military  and  naval 
forces,  against  any  State  interference  with  their 
rights.  This  Civil  Rights  Act  provided  that  the  con- 
gressional representation  of  every  State  denying  the 
franchise  should  be  reduced;  that  prominent  ex-Con- 
federates should  be  excluded  from  Federal  offices 
until  pardoned  by  Congress,  and  prohibited  the  pay- 
ment of  any  debt  Incurred  by  the  rebellion  against 
[  the  United  States. 

The  occurrences  of  1866  added  to  the  opposition 
against  the  President's  policy.    There  was  serious 
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rioting  in  New  Orleans  and  violent  quarrels  between 
the  supporters  and  opponents  of  the  Civil  Rights 

Act  in  ihe  South.    Tennessee  made  haste 
The  Mili-    to  adopt  the  Fourteenth  Amendment,  and 
struct*™""  »«-:r   representatives   were    promptly  ad 
Act.  mitted  to  Congress.    All  the  other  late 

Confederate  States  rejected  the  Amend- 
ment. The  new  Congress  was  more  radical  than  its 
predecessor,  and  the  quarrel  between  that  body  and 
the  President  was  intensified.  Congress  was  deter- 
mined. It  passed  the  Tenure  of  Office  Act,  which  de- 
prived the  President  of  his  hitherto  unquestioned 
right  to  make  removals  from  office,  and  the  lieuten- 
ant-general was  made  virtually  independent  of  him. 
The  final  law  was  the  "  Military  Reconstruction  Act," 
which  blotted  out  all  the  governments  established  by 
the  President,  and  divided  the  South,  with  the  excep- 
tion of  Tennessee,  into  military  districts,  each  com- 
manded by  a  general  of  the  army,  who  directed  a 
new  reorganization  of  the  State  governments.  The 
blacks  and  whites  were  placed  on  equal  terms  regard- 
ing enfranchisement,  except  that  a  great  many  whites 
were  disfranchised  for  their  part  in  the  rebellion. 
When  any  of  these  States  conformed  to  this  Act  and 
ratified  the  Fourteenth  Amendment,  it  was  entitled 
to  full  representation  In  Congress. 

The  States  finding  they  had  no  choice  but  to  sub- 
mit, reluctantly  ratified  the  Fourteenth  Amendment 
which  was  proclaimed  July  28,  1868.    California  did 

not  act  upon  the  Amendment,  but  Ala- 
All  the  bama,  Arkansas,  Florida,  Louisiana,  North 
St","ad-  and  South  Carolina  sent  delegations  to 
rTpresenta-  Congress  who  were  admitted  In  June,  1868. 
Hon.  Tennessee,  as  we  know,  had  been  admitted 

in  1866,  but  Georgia,  Virginia,  Texas,  and 
Mississippi  refused  to  give  their  former  slaves  equal 
rights  with  their  late  owners.  They  yielded,  how- 
ever, in  1870,  when  for  the  first  time  in  nine  years, 
every  State  :n  the  Union  was  admitted  to  full  repre- 
sentation in  Congress. 

Congress  had  good  reason  to  fear  that  the  Presi- 
dent, in  accordance  with  what  had  hitherto  been  re- 
garded as  his  constitutional  right,  would  remove 

those  officials  who  differed  with  him  in 
Impeach-  politics.  This  was*  the  cause  of  the  passage 
Pre°ll°  nt  of  ,he  Tenure  of  Office  Act  ( March  2,  1867), 
Johnson.     which  forbade  such  removals  without  the 

consent  of  the  Senate.  The  President  de- 
fied Congress  and  disregarded  the  Act.  For  this  he 
was  impeached,  that  is  charged  by  the  House  of  Rep- 
resentatives with  the  commission  of  high  crimes  and 
misdemeanors.  In  accordance  with  the  provisions  of 
the  Constitution,  he  was  placed  on  trial  by  the  Senate, 
Chiet  Justice  Chase  presiding.  The  proceedings 
were  watched  with  grave  interest  throughout  the 
country,  for  nothing  of  the  kind  had  ever  occurred  in 
our  history.  The  trial  began  March  5,  and  closed 
May  16,  1868.  Thirty-five  Senators  declared  the 
President  guiltv.  One  more  vote  would  have  con- 
victed him.  After  the  lapse  of  so  many  years,  when 
we  can  calmly  consider  all  the  circumstances,  we 
must  admit  that  this  acquittal  was  a  fortunate  issue  of 
the  regrettable  proceedings. 

Incidents  of  a  different  character,  during  those 

stormv  times,  require  notice.    The  costly 

AM^nlk  and  ,aboriou*  efTorts  »«  '».v  »n  Atlantic 
cable.         cable    finally    attained    success,   and  on 

August  4,  1866.  the  line  connecting  New- 
foundland and  the  coast  of  Ireland  was  opened  for  use. 

The  Fenians  are  an  Irish  organization  whose  object 
is  the  freeing  of  their  native  land  from  British  rule. 

On  the  first  day  of  summer  in  1866,  1,500 
Feninn  Fenians  entered  Canada,  but  were  driven 
troubles.     back  by  the  Canadian  troops.    This  armed 

invasion  was  a  glaring  violation  of  law, 
and  half  the  men  were  captured  by  a  United  States 
gunboat.  Later,  another  Fenian  force  crossed  the 
border  from  St.  Albans,  Vermont,  but  were  rounded 
up  by  General  Meade  and  sent  home.  It  is  worth  re- 
membering that  since  early  colonial  times,  no  In- 
vasion of  Canada  from  our  side  has  ever  been 
successful. 


Although  in  the  late  war  between  Russia  and  Japan, 
our  sympathies  have  been  mainly  with  the  Utter 
country,  we  cannot  forget  the  valuable 
friendship  shown  to  us  by  Russia,  when  we  parchue 
were  in  sore  need  of  such  friendship.  Par-  of  Aluka. 
tiallv  perhaps  in  recognition  of  this  aid, 
the  United  States  in  October,  1867.  purchased  Rus- 
sian  America  (since  known  as  Alaska),  for  the  sum  of 
$7,200,000.  Everybody  believed  at  the  time  tint 
Russia  had  much  the  better  of  the  bargain,  for  the 
land  was  looked  upon  as  producing  little  rise  thao 
chilling  fogs  and  icebergs.  The  development  of  the 
fisheries  and  the  fur  industry  has  since  made  Abnka 
one  of  our  most  valuable  possessions. 

The  sinister  enmity  of  Emperor  Napoleon  to  the 
American  Union  displayed  itself  in  1862,  when  he 
landed  a  French  army  in  Mexico  for  the 
conquest  of  the  country.  He  saw  we  had  TheVreocb 
too  much  on  our  hands  just  then  to  make  tIf)f"^ 
objections.  His  first  announcement  was  Mciica 
that  his  army  had  entered  Mexico  in  con- 
junction with  a  Spanish  and  British  force  to  compel 
the  payment  of  certain  debts.  When  his  real  purpose 
became  clear,  the  English  and  Spanish  troops  were 
withdrawn,  and  the  imperial  adventurer  was  left  to 
carry  out  his  designs  alone.  He  succeeded  in  over- 
throwing the  Mexican  republic  and  proclaimed  the 
Archduke  Maximilian  of  Austria,  emperor. 

Thus  matters  stood  when  General  Lee  surrendered 
at  Appomattox,  and  our  government  had  time  to  give 
attention  to  this  interloper  on  the  American  conti- 
nent. Behind  the  curt  hint  sent  to  him,  loomed  the 
majestic  form  of  the  Monroe  Doctrine,  and  Napoleon 
took  fright  at  once.  Abandoned  by  the  one  who  had 
duped  him,  Maximilian  strove  hard  to  retain  a  foot- 
ing, but  he  was  pressed  to  the  wall,  captured  and 
shot  (June  19,  t867)  by  the  Mexicans,  who  re-ettab- 
lished  the  republic,  whose  prosperity  has  not  *ioce 
been  Interrupted. 

General  Grant,  as  the  foremost  Union  hero  of  the 
Civil  War,  was  nominated  for  the  Presidency  by  the 
Republicans,  with  Schuyler  Colfax  of 
Indiana  for  the  second  place  on  the  ticket.  Preadeo- 
The  Democrats  nominated  Horatio  Sev-  0(  is* 
mour  of  New  York  and  Francis  P.  Blair 
of  Missouri.  The  Republicans  were  successful  by 
214  electoral  votes  to  80. 

Ulysses  S.  Grant  was  born  at  Point  Pleasant,  Ohio, 
April  27,  1822,  and  was  graduated  from  West  Point  in 
1843,  with  only  a  moderate  standing.  He 
did  creditable  service  in  the  war  with  .  htet^JJ 
Mexico,  and  attained  the  rank  of  captain,  pr<rs;d«L 
but  attracted  no  special  attention  by  his 
services.  He  resigned  in  1854  and  engaged  in  busi- 
ness, without  much  Improvement  in  his  fortune* 
He  was  one  ot  the  first  to  volunteer  at  the  outbreak 
of  the  Civil  War.  His  great  military  ability 
steadily  carried  him  to  the  front  among  the  Union 
generals,  and  it  was  his  glorious  privilege  to  bring 
the  great  struggle  to  a  successful  conclusion.  After 
his  retirement  from  the  presidency,  he  was  unfortu- 
nate in  business  speculations,  being  shamefully  de- 
frauded by  those  in  whom  he  placed  trust  He 
regained  considerable  of  his  fortune  through  the 
publication  of  his  Memoirs,  which  had  an  enormous 
sale.  After  suffering  long  and  intensely  from  a  can- 
cer which  developed  at  the  root  of  his  tongue,  he 
died  July  23,  1S85. 

The  reconstruction  period,  beginning  shortly  after 
the  close  of  the  war,  and  lasting,  with  greater  or  lew 
virulence,  for  some  ten  years,  was  in  manv 
respects  the  most  disgraceful  era  in  Ameri-  ^^JJ^J^ 
can  history.  The  magnificent  resources  of  soocrg», 
the  South  drew  a  great  many  northerners 
thither,  who  invested  capital  and  strove  by  every 
legitimate  means  to  build  up  the  waste  places.  They 
were  welcomed  by  the  former  "Boys  in  Gray.'* 
Soldiers  who  have  tested  each  other's  mettle  on  the 
battle  field  make  the  truest  of  friends,  and  the  re- 
union on  the  part  of  the  officers  and  privates  of  both 
sides  was  complete.  Northern  wealth  ha<  aided 
greatly  in  the  development  of  the  South,  and  many 
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southerners  themselves  through  their  natural  abilitj 
have  acquired  comfort  and  competence. 

But  over  the  heads  of  these  good  men  flew  the  vul- 
tures drawn  southward  by  the  scent  of  plunder.  When 
they  alighted,  they  found  other  vultures 
Rule  of  the  waiting  to  help  in  the  spoliation  of  the  help- 
"5"^,.  less  land.  Those  who  came  from  the  North 
tnl^scal-  were  called  "  carpet  baggers,"  because 
awag*.*'  about  all  they  owned  in  the  world  was  con- 
tained in  such  receptacles.  The  southern- 
ers who  joined  them  in  robbery  were  known  as 
"  scalawags."  They  set  on  foot  an  era  of  thievery, 
corruption  and  debauchery,  that  few  persons,  who 
had  not  been  on  the  ground  and  seen  for  themselves 
could  believe.  In  several  instances,  these  miscreants 
turned  up  in  Washington  as  United  States  senators 
and  representatives,  but  the  great  majority  devoted 
their  energies  to  robbery.  In  some  States,  the  negroes 
outnumbered  the  whites.  They  were  ignorant  to  the 
last  degree,  many  of  them  vicious,  and  nearly  all  the 
tool*  of  the  more  vicious  carpet  baggers  atid  scala- 
wags. To  such  were  committed  the  framing  of  laws, 
the  dispensing  of  enormous  sums  of  money,  and  the 
government  of  those  who  represented  all  the  real 
culture  and  intellect  of  the  State.  It  has  been  said 
that  if  a  conflagration  had  been  started  in  Virginia, 
which  laid  in  ashes  every  home  to  the  Gulf,  it  would 
have  been  no  worse  than  the  nightmare  of  misery  and 
crime.  The  North  never  would  have  consented  to 
this  hideous  wrong,  had  it  known  its  frightful  charac- 
ter and  extent.  The  South  in  retaliation  organized 
secret  associations,  which  intimidated  the  negroes. 
The  most  powerful  of  these  was  the  Ku-Klux  Klan, 
which  introduced  a  reign  of  terror  in  many  sections, 
and  was  not  wholly  extirpated  for  a  number  of  years. 

A  railway  across  the  continent  was  begun  in  1863, 
but  little  was  accomplished  until  after  the  close  of  the 
war.  The  line,  starting  from  Omaha, 
Completion  Nebraska,  was  pushed  steadily  westward, 
while  the  other  division,  beginning  at  San 
Francisco,  was  hurried  eastward.  On  the 
10th  of  May,  1869,  the  two  tracks  were 
joined  at  Ogden,  Utah.  The  engines,  as  they  ap- 
proached each  other,  saluted  with  their  whistles,  the 
crowd  cheered,  and  the  last  rail  was  fastened  in  place 
with  a  spike  of  gold.  The  completion  of  this  great 
enterprise  gave  an  impetus  to  western  emigration, 
that  had  been  much  encouraged  by  the  Homestead 
Act,  passed  in  1862,  which  gave  farms  of  eighty  or 
twice  that  number  of  acres  to  settlers  who  cultivated 
them  for  five  years. 

One  of  the  most  destructive  conflagrations  in  history 
broke  out  in  Chicago,  on  the  night  of  Sunday,  Octo- 
ber 8,  1871,  due,  it  is  claimed,  to  the  up- 
Ui^h'icaJo  settinS  of  a  lamp  in  a  stable,  where  an 
»n<lDc»ion.  Irish  woman  was  milking  her  cow.  The 
flames  were  fanned  by  a  strong  wind  and 
soon  acquired  resistless  power.  When  they  burned 
themselves  out,  on  Tuesday,  nearly  four  square  miles 
of  the  business  and  resident  portion  of  the  city  were 
in  ashes.  Twenty  thousand  buildings  were  destroyed, 
350  lives  lost,  100,000  people  made  homeless  and  $ioo,- 
000  worth  of  property  consumed.  Every  part  of  the 
Union,  even  the  impoverished  South,  nobly  responded 
to  the  cry  for  help,  and  the  new  city,  built  on  the 
ruins  of  the  old,  was  grander  in  every  respect.  Bos- 
ton received  a  similar  visitation  in  November  of  the 
following  year.  The  fire,  which  raged  for  twenty- 
four  hours,  destroyed  800  buildings  and  $75,000,000 
worth  of  property  in  the  commercial  heart  of  the  city. 

The  Fifteenth  Constitutional  Amendment,  which 
gave  the  franchise  to  negroes,  on  the  same  conditions 
as  to  white  men,  was  not  acted  upon  by 
fifteenth  Tennessee,  and  was  rejected  by  California, 
Constitu-  Delaware,  Kentucky,  Maryland,  New 
Jersey,  and  Oregon. '  but  ratified  by  the 
remaining  thirty  State*.  New  York  re- 
scinded its  ratification,  January  5, 1870,  and 
the  ratification  of'  the  Amendment  was  proclaimed 
March  30  following. 

The  tent  of  this  last  Amendment  to  the  Constitu- 
tion demonstrated  that  it  was  a  grievous  mistake. 


The  liberated  slaves  should  not  have  been  given  the 
ballot  until  prepared  for  the  high  privilege  by  some 
preliminary  training.  Few  understood  the  true  na- 
ture of  the  important  trust  and  most  of  them  became 
the  toolsof  the  conscienceless  men  who  inflicted  carpet- 
bag rule  upon  the  South.  The  enmity  between  the 
two  races  was  inflamed,  so  that  to-day  many  of  the 
most  intelligent  people  look  with  despair  upon 
the  problem  of  the  right  adjustment  of  the  relations 
between  the  white  and  the  black  men  of  the  South. 

Great  Britain  had  violated  international  law  through 
the  aid  which  she  gave  in  fitting  out  Confederate  pri- 
vateers during  the  Civil  War.  Our  gov- 
ernment pressed  its  claims  for  damages  _  Thc 
inflicted  upon  our  commerce  by  these  vio-  bV.ItX. 
lations  of  law.  The  matter  was  urged  with 
diplomatic  skill,  and  finally  a  joint  high  commission, 
composed  of  five  English  and  five  American  mem- 
bers, met  in  Washington,  in  February,  1871,  to  con- 
sider the  subject.  After  deliberating  tor  nearly  three 
months,  they  agreed  to  submit  the  question  to  a  board 
of  arbitration,  which  assembled  at  Geneva,  Switzer- 
land, in  June,  1872.  The  decision  of  this  board  was 
that  England  should  pay  the  United  States  the  sum  of 
415,500,000,  for  damages  inflicted  by  the  Confederate 
cruisers.  At  first,  Kngland  was  indignant  over  the 
verdict,  but  she  paid  the  money.  It  will  be  recalled 
that  it  was  about  this  time  that  the  Emperor  of  Ger- 
many, acting  as  arbitrator,  decided  that  the  island  of 
San  Juan,  on  our  northwestern  boundary,  and  over 
which  there  had  been  a  prolonged  dispute,  belonged 
to  the  United  States. 

The  presidential  election  of  1872  was  a  remarkable 
one.  President  Grant  was  renominated  by  the  Re- 
publicans, with  Henry  Wilson  of  Massa- 
chusetts in  the  place  of  Schuyler  Colfax.  tlaf  ^'^i,* 
There  was  considerable  dissatisfaction  in  ot 
the  party,  some  thinking  the  administration 
had  been  too  harsh  in  dealing  with  the  southern  prob- 
lems. These  persons  called  themselves  *•  Liberal 
Republicans"  and  nominated  Horace  Greeley,  the 
veteran  editor  of  the  New  York  Tribune,  as  their 
candidate,  with  B.  GraU  Brown  of  Missouri  as  the 
nominee  for  the  vice-presidency.  The  nominations 
were  afterward  formally  ratified  by  the  Democrats, 
who  thus  accepted  as  their  candidate,  the  man  that 
for  years  had  been  their  most  vigorous  opponent. 
Thousands  of  dissatisfied  Democrats  refused  to  vote 
for  him. 

The  nominees  for  the  presidency,  in  1872,  were: 
Ulysses  S.Grant,  Republican;  Horace  Greeley,  Dem- 
ocrat and  Liberal;  Charles  O'Connor,  Democrat; 
James  Black,  Temperance;  Thomas  A.  Hendricks, 
Democrat;  B.  Gratz  Brown,  Democrat;  Charles  J. 
Jenkins,  Democrat;  David  Davis,  Independent. 

The  nominees  for  the  vice-presidency  were:  Henry 
Wilson,  Republican;  B.  Gratz  Brown,  Democrat  and 
Liberal;  John  Q.  Adnnis,  Democrat;  John  Russell, 
Temperance;  George  W.  Julian,  Liberal;  A.  H.  Col- 
quitt, Democrat;  John  M.  Palmer,  Democrat;  T.  E. 
Bramlettc,  Democrat;  W.  S.  Groesbeck,  Democrat; 
Willis  B,  Machen,  Democrat;  N.  P.  Banks,  Liberal. 

Horace  Greeley  was  so  crushed  by  his  overwhelm- 
ing defeat,  that  he  lost  his  reason  and  died  soon 
after  election.  The  electoral  vote  was :  Grant  and 
Wilson,  286;  Hendricks  and  Julian,  4: ;  Brown  and 
Colquitt,  18;  Jenkins  and  Palmer,  2;  Davis  and  Bram- 
lette, 1.  The  Greeley  electors  scattered  his  votes 
among  the  other  candidates. 

General  Grant  had  been  educated  at  West  Point, 
where  deception  and  dishonesty  are  capital  crimes. 
His  intimate  associates  in  the  army  were 
men  similarly  trained.  Among  none  is  President 
personal  honor  and  probity  held  so  high.  M^f^ 
It  was  hard  for  President  Grant  to  believe  0l  honor, 
that  any  friend  whom  he  trusted  could  be- 
tray that  trust,  and,  until  the  unmistakable  proof  waa 
presented,  he  refused  to  believe  such  betrayal.  Even 
then  the  grievous  truth  was  slow  in  impressing  him. 
It  was  this  trait  in  his  character  which  made  him  the 
victim  in  more  than  otie  instance  of  unscrupulous 
men,  and  brought  him  financial  disaster  after  hi* 
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retirement  from  the  presidency.  No  stronger  friend- 
ship is  possible  than  exists  among  soldiers,  and  no- 
where is  mutual  loyalty  more  enduring.  He  and  his 
officers  were  brothers,  each  proud  of  the  patriotism 
and  military  ability  of  the  others,  and  all  eager  to  do 
their  utmost  for  the  honor  and  glory  of  his  country. 
A  retired  surgeon-general  of  the  army  remarked  to 
the  writer:  "When  I  was  in  the  Department  of  the 
East,  the  great  question  discussed  among  the  officers 
was  whether  the  war  would  succeed  or  fail ;  while  all 
were  hopeful,  doubt  was  ever  present.  Upon  my 
transfer  to  the  West,  I  entered  a  new  atmosphere ;  no 
one  felt  any  misgiving  as  to  the  final  issue;  they  knew 
success  was  as  certain  to  come  as  the  sun  was  to  rise 
on  the  morrow.  Not  a  particle  of  jealousy  showed 
itself  ;  all  felt  that  a  master  was  at  the  helm,  and  every 
one  was  ready  to  give  hfs  life  to  uphold  him.  Gen- 
eral Grant,  on  his  part,  never  doubted  this  devotion; 
he  was  quick  to  commend,  and  considerate  in  his  re- 
proofs. No  officer  under  him  ever  held  a  higher 
opinion  of  his  own  capacity  than  Grant  held  of  that 
officer's  ability.  He  trusted  him  to  the  limit.  The 
same  trait  dominated  him  when  brought  into  contact 
with  civilians  and  politicians.  The  consequences 
were  regrettable  at  times,  and  were  to  be  expected  in 
the  nature  of  things,  but  do  we  not  admire  and  love 
the  great  Captain  all  the  more  because  his  failings 
leaned  to  virtue's  side?" 

For  reasons  intimated  above,  the  second  adminis- 
tration of  President  Grant  was  stained  by  a  number 
of  scandals.  The  Credit  Mobilier  was  an 
Scandals  organisation  whose  purpose  was  to  gain 
accesslve  profits  out  of  the  building  of  the 
Union  Pacific  railway.  An  exposure  in  1873-3 
showed  that  an  enormous  corruption  fund  had  been 
expended  in  Congress  and  to  secure  political  influence 
in  favor  of  the  enterprise.  The  whole  country  was 
shocked  by  the  swindles  and  frauds  that  were  brought 
to  light.  They  penetrated  the  War  Department,  the 
Custom  House,  and  the  Indian  Bureau.  No  more 
abominable  rascalities  are  conceivable  than  those 
committed  by  the  "Indian  ring*'  in  Washington. 
The  most  solemn  pledges  to  the  different  tribes  were 
violated ;  they  were  turned  out  of  their  reservations, 
where  they  had  established  comfortable  homes,  and 
sent  to  barren  deserts,  against  the  protests  of  army 
officers,  and  there  left  to  starve.  In  their  despera- 
tion, some  of  these  Indians  took  the  war  path  and 
committed  many  atrocities.  It  was  another  illustra- 
tion of  our  universal  method  of  dealing  with  the 
aborigines,  and  of  the  law  that  the  innocent  must 
suffer  for  the  guilty,  who  prosper  upon  their  plunder. 
The  "  whiskey  ring  "  was  another  swindling  organiza- 
tion, who  cheated  the  government  out  of  hundreds  of 
thousands  of  dollars.  As  if  to  keep  pace  with  the 
national  shame,  the  uprooting  of  the  "Tweed  ring" 
in  the  city  of  New  York,  about  this  time,  revealed 
that  the  metropolis  had  been  robbed  of  millions  of 
dollars  by  a  set  of  shameless  rogues. 

No  one  understood  the  Indian  question  better  than 
General  Grant,  for  his  life  in  the  army  previous  to 
,  the  Civil  War  had  brought  him  in  in- 
problem  t'mate  contact  with  the  red  men,  and  he 
knew  the  wrongs  they  had  suffered  from 
the  time  of  the  founding  of  Jamestown.  He  was 
anxious  to  do  them  justice,  and  allowed  the  Quakers, 
or  followers  of  William  Penn,  to  try  the  Golden 
Rule  in  dealings  with  the  Indians.  The  gentle 
Friends  were  successful  as  a  matter  of  course;  but 
all  their  good  intentions  were  brought  to  naught  by 
the  execrable  ring,  to  which  reference  has  been  made. 
The  good  men  were  competled  to  give  up  in  despair, 
and  matters  became  as  bad  as  before. 

After  some  experimentation,  the  government 
adopted  the  policy  of  setting  aside  extensive  tracts  of 
land,  for  exclusive  occupancy  by  Indians, 
who  were  not  to  leave  the  limits,  without 
permission  of  the  authorities.  There  are 
several  score  of  such  reservations,  many  of 
which  are  larger  than  some  of  the  States.  Indian 
Territory  is  the  principal  of  these  reservations, 
having  been  formed  in  1834.    Each  of  the  five 


j  civilized   tribes    ( Seminoles.   Choctaws,  indan 
[  Creeks,  Cherokees,  and  Chickasaws )  is  an  TtirUor*- 
independent  "nation,"  with  a  government  modelled 
i  after  our  own.    They  have  schools,  colleges,  ntirs- 
I  papers,  banks,  and  in  every  respect  are  as  fully  civi- 
lized as  many  communities  in  the  United  States.  Bat 
it  has  taken  more  than  half  a  century  to  bring  about 
this  condition  of  affairs.    Their  wilder  brethren  did 
not  like  the  idea  of  being  "  shut  in,"  even  though  the 
limits  covered  hundreds  of  thousands  of  acres  of 
mountain,  river,  and  prairie.    They  felt  that  the 
boundless  continent  was  theirs. 

But  some  tribes  were  incited  to  revolt  because  their 
reservations  were  arid  and  almost  uninhabitable,  in 
contrast  to  the  pleasant  homes  from  which 
they  were  driven.  This  was  the  case  with  Tbe 
the  Modocs,  a  tribe  numbering  only  a  few 
hundred  people,  living  upon  fertile  lands  in  Oregon 
and  northern  California.  When  they  reached  the  tract 
set  aside  for  them,  they  were  so  incensed  that  they 
went  back  to  their  former  homes,  from  which  they 
declared  that  the  United  States  government  should 
not  remove  them.  They  took  refuge  among  the  lava 
beds  in  northern  California,  where,  after  a  long  time, 
they  were  surrounded  by  United  States  troops.  Sev- 
eral members  of  the  Peace  Commission  met  the 
Modocs  under  a  flag  of  truce  (  April,  1873),  in  the 
hope  of  persuading  the  malcontents  to  go  to  their 
reservations.  While  the  conference  was  under  way, 
the  Indians,  who  had  concealed  knives  under  their 
blankets,  attacked  the  white  men.  General  E.  R.  S. 
Canby  and  another  officer  were  killed,  while  a  third, 
though  badly  wounded,  managed  to  escape  by  flight. 
Operations  against  the  Modocs  were  pressed,  and 
they  were  finally  hemmed  in  and  compelled  to  sur- 
render. The  three  most  guilty  were  hanged,  and  it 
was  thought  best  to  remove  the  others  to  a  reserva- 
tion in  Dakota.  They  were  thoroughly  cowed,  and 
since  the  new  home  was  superior  to  the  one  that 
caused  the  trouble,  they  accepted  the  situation. 

Shortly  after  the  Incidents  described  the  discovery 
was  made  that  gold  existed  among  the  Black  Hilts  in 
Dakota.  Inevitably,  the  news  sent  thousands  of  gold 
seekers  to  the  region,  with  no  thought  or  care  of  the 
rights  of  the  Sioux  Indians,  to  whom  the 
section  belonged.  These  red  men  are 
among  the  most  warlike  on  the  continent. 
They  were  quick  to  seize  the  pretext  for  leaving  their 
reservation  and  to  make  savage  raids  upon  the  settle* 
mentB  of  Montana  and  Wyoming.  A  strong  military 
force  compelled  the  hostile*  to  retreat  toward  the  Big 
Horn  River  and  Mountains.  They  were  followed 
by  Generals  Custer  and  Reno  with  the  famous 
Seventh  Cavalry,  who  came  upon  the  extensive 
Sioux  encampment  on  the  Little  Big  Horn  River. 
Custer  sent  for  reinforcements,  and,  without  waiting 
for  them,  rashly  charged  the  encampment  which  was 
over  two  miles  in  length.  The  warriors  outnumbered 
the  soldiers  more  than  ten  to  one,  and 
literally  overwhelmed  them.  Custer  and 
his  troops  fought  with  desperation,  but 
were  annihilated.  In  this  massacre  of  June  25,  1876. 
the  loss  of  the  Seventh  Cavalry  was  261  killed  and 
5a  wounded.  General  Reno,  who  had  attacked  at  the 
other  end  of  the  encampment,  was  saved  by  tbe 
arrival  of  reinforcements.  After  further  fighting, 
and  negotiations,  the  Sioux  were  induced  to  return  to 
their  reservation. 

The  year  1873  HW  a  repetition  of  the  panic  of  1837, 
the  cause  in  both  instances  being  much  the  same.  West- 
ward emigration  and  growth  were  on  an  immense 
scale,  railway  construction  was  in  advance  of  the  de- 
mand, and  speculation  was  rampant.  It  is 
at  such  times  of  high  prices  and  financial  0f*™ 
depression  that  the  clamor  is  made  for 
"  cheap  money,"  and  the  Issue  of  more  currency.  It 
was  this  delusive  idea  that  prompted  Shays's  insurrec- 
tion in  Massachusetts  in  1787,  and  has  caused  dis- 
turbances since  then.  Many  th'ink  that  since  the 
government  is  plentifully  supplied  with  printing 
presses  it  ought  to  print  all  the  money  needed.  If 
such  were  the  fact  it  would  never  be  obliged  to  im- 
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pose  taxes.  But  simple  legislation  cannot  give  value 
to  paper  money.  The  Continental  currency  of  the 
Revolution  and  the  Confederate  issues  became  worth- 
less because  the  respective  governments  could  not  re- 
deem their  promises.  Gold  became  the  established 
standard.  There  was  a  time  during  the  Civil  War 
when  a  United  States  dollar  bill,  or 
Thc  .  .  "  greenback, was  worth  only  thirty-five 
rurfy!  °  cents  in  gold,  because  at  that  time  it  did 
not  seem  absolutely  certain  that  the  na- 
tional government,  with  its  practically  limitless 
resources,  would  be  able  to  meet  its  enormous 
obligations.  The  necessities  of  war  compelled  Con 
gress  to  issue  millions  of  greenbacks.  The  country 
did  not  contain  enough  gold  and  silver  to  redeem 
them,  but  many  insisted  that  the  volume  of  currency 
should  not  be  reduced,  but  the  legal-tender  irredeem- 
able paper  money  should  be  continued.  These  people 
formed  the  "  Greenback  party,"  or  "  Green  backers," 
who  were  a  factor  in  politics  for  several  years. 

In  1875  Congress  passed  the  Resumption  Act,  de- 
claring that  on  and  after  January  1,  1879,  all  green- 
backs, government  bonds,  and  national  bank  notes 
would  be  redeemable  in  coin.    Let  us  follow  this  im- 
portant matter  to  its  conclusion.    A  num- 
ufoMems     ^er  °'  European  nations  had  ordered  that 
debts  should  be  paid  in  gold  alone.  This 
cheapened  silver,  and  many  foreigners  made  large 
profits  by  buying  American  gold,  for  gold  and  silver 
had  the  same  value  in  the  United  States.    To  stop 
this  ruinous  drain,  Congress  in  1873  ceased 
JjlS      .   coining  silver  dollars,  and  made  silver  a 

1S73 °    ^K*1  tender  on'/  lor  debt9  of  ,ess  tnan  fivc 

dollars.  This  has  been  termed  the  "de- 
monetization of  silver,"  and  is  still  occasionally  re- 
ferred to  as  the  "  crime  of  1873." 

In  1878,  silver  was  "  remonetized,"  by  the  Bland- 
Allison  bill,  which  was  passed  over  the  President's 

veto.  It  renewed  the  coining  of  the  stiver 
Rewoaeli-  dollar,  at  the  ratio  of  16  to  1.  This  ex- 
sUvr?.0      pression,  which  is  often  heard,  means  that 

sixteen  pounds  of  coined  silver  are  equal 
in  value  to  one  pound  of  coined  gold.  Silver  became 
a  legal  tender  for  all  private  and  public  debts.  Silver 
bullion  was  coined  without  charge  to  any  person 
bringing  it  to  a  mint.  This,  as  in  former  years,  con- 
stituted the  "  free  coinage  of  silver."  The  Secretary 
of  the  Treasury  was  ordered  to  buy  monthly  not 
less  than  $2,000,000,  nor  more  than  $4,000,000,  of 

silver.  Because  of  its  bulk,  these  large 
navment*  sum*  were  deposited,  when  required,  in 
resumed     tne  Treasury,  certificates  being  given  to 

the  owners.  The  value  of  paper  money 
gradually  rose,  and  on  January  1,  1879,  touched  par. 
Specie  payments  were  resumed  without  jar  or  fric- 
tion. 

Beginning  in  1875,  a  series  of  centennial  anniver- 
saries were  held  throughout  the  country,  concluding 

with  that  of  the  surrender  at  Yorktown  in 
trnn^V  1 781.  The  most  impressive  was  the  ccle- 
tnbition""  bration  of  the  signing  of  the  Declaration 

of  Independence,  in  Philadelphia.  The 
exhibition  was  opened  on  May  10,  1876,  and  lasted 
for  six  months.  President  Grant  made  the  address 
in  the  presence  of  many  foreign  dignitaries,  promi- 
nent Americans,  and  an  immense  multitude.  Some 
forty  nations  were  represented  by  their  rarest  treas- 
ures of  art,  and  interested  spectators  crowded  to 
Fairmount  Park  from  all  the  civilized  world.  The 
principal  buildings  were  the  Main,  Art  Gallery  or 
Memorial  Hall,  Machinery  Hall,  Agricultural  Hall, 
and  Horticultural  Hall.  The  total  attendance  was 
nearly  ten  million  persons. 

Colorado  was  admitted  into  the  Union,  August  1, 
1876,  because  of  which  it  is  sometimes  called  the 

"Centennial  State."  It  belonged  to  the 
^orfof  Louisiana  purchase  and  the  Mexican  ces- 
Coiorado.    sion  of  1848.    It  is  a  very  mountainous 

country  and  contains  more  than  a  score  of 
peaks  three  miles  in  height.  Explorers  visited  the 
region  in  1858,  and  found  considerable  gold,  and 
later  immense  deposits  of  silver  were  brought  to 


light.  The  production  of  this  metal  is  double  that  of 
any  other  State.  Colorado  was  organized  as  a  Terri- 
tory in  1861,  and  in  1865-67,  was  kept  out  as  a  State 
by  a  veto  of  President  Johnson.  It  was  denied  again 
by  Congress  in  1873,  finally  to  succeed,  as  has  been 
shown,  three  years  later. 

It  may  be  doubted  whether  our  country  ever  passed 
through  graver  peril  than  In  1876-77.  Not  all  under- 
stood the  gravity  of  the  crisis,  the  like  of 
which  it  is  to  be  prayed  may  never  be  seen  ..  Pr<'si,ic'»- 
again.  The  presidential  and  vice-presi-  a  "of 
dential  nominations  were:  Democrats, 
Samuel  J.  Tilden  of  New  York,  and  T.  A.  Hen- 
dricks of  Indiana;  Republicans,  Rutherford  B. 
Hayes  of  Ohio,  and  William  A.  Wheeler  of  New 
York;  Greenbackcrs,  Peter  Cooper  of  New  York, 
and  Samuel  F.  Cary  of  Ohio;  Prohibitionists,  Green 
Clay  Smith  of  Kentucky,  and  Gideon  T.  Stewart  of 
Ohio;  Americans,  James  B.  Walker  of  Illinois,  and 
D.  Kirkpatrick  of  New  York.  No  electoral  votes 
were  cast  for  any  of  the  candidates  except  the  Demo- 
crats and  Republicans,  so  that  further  reference  to 
the  unsuccessful  ones  is  unnecessary. 

It  was  evident  that  the  election  would  be  close,  and 
the  returns  seemed  to  leave  no  doubt  of  the  success  of 
the  Democrats.  The  latter  celebrated  the  victory 
which  had  come  to  them  after  long  waiting,  and  the 
Republicans,  with  a  few  exceptions,  yielded  the  con- 
test. But,  unfortunately,  the  condition  of  affairs  in 
the  South  gave  room  for  fraud.  The  carpet-bag  gov- 
ernments were  still  in  power  in  South  Carolina, 
Florida,  and  Louisiana.  Could  the  electoral  votes  of 
all  these  States  be  secured  for  Hayes,  he  would  have 
185  to  184  for  Tilden.  The  States  named  sent  in 
double  returns  and  Oregon  also  forwarded  two  sets  of 
returns,  one  of  which  recorded  its  three  votes  for 
Hayes,  and  the  other  gave  two  to  him  and  one  for 
Tilden.  It  was  necessary  that  all  these,  in  addition 
to  the  States  mentioned,  should  be  counted  for 
Hayes,  or  the  election  would  pass  to  his  Democratic 
opponent. 

Congress  had  to  decide  which  set  of  returns  to  ac- 
cept, but  the  two  branches  would  never  agree,  be- 
cause the  House  was  Democratic  and  the  Senate 
Republican.  The  Democrats  believed  the  Republi- 
cans were  plotting  to  obtain  the  one  vote  necessary, 
and  the  resentment  deepened  every  hour.  Thoughtful 
men  saw  the  danger  of  a  revolt  that  would  threaten 
the  existence  of  the  country.  So  alarmed  became  the 
leaders  of  both  parties,  that  Congress  was  persuaded 
to  agree  to  refer  the  questions  in  dispute  to  an  Elec- 
toral Commission  to  be  composed  of  fifteen 
members.  These  were  five  senators,  five  ™*  glee, 
representatives,  and  five  judges  of  the  Su-  mlarion] 
preme  Court.  Of  this  number  seven  were 
Democrats  and  seven  Republicans.  It  was  expected 
that  the  fifteenth,  whose  vote  would  decide  the  tie, 
would  be  Judge  David  Davis  of  Illinois.  Party 
obligations  had  rested  lightly  on  him  for  years  and  no 
one  doubted  that  his  decision  would  be  unbiased  and 
impartial  But  he  resigned  and  was  succeeded  by  a 
prominent  Republican  judge.  The  Electoral  Com- 
mission therefore  stood  8  Republicans  to  7  Demo- 
crats, and  this  was  the  division  upon  every  one  of  the 
disputed  points.  Thus  Hayes  secured  the  indispen- 
sable votes,  the  announcement  being  held  back  until 
two  days  before  his  inauguration.  For  the  first  time 
in  our  history,  the  title  to  the  presidency  was  tainted 
with  fraud. 

Rutherford  Birchard  Hayes  was  born  at  Delaware, 
Ohio  October  4,  i8aa.    After  graduating  from  col- 
lege, he  became  a  lawyer,  but  volunteered 
on  the  outbreak  of  the  Civil  War.  He 
was  an  excellent  soldier  and  rose  to  the  rank  president, 
of  brevet  major-general.     Entering  poli- 
tics, he  was  fortunate  from  the  first.    He  represented 
his  State  in  Congress,  and  was  governor  from  1868  to 
1S72,  being  re-elected  in  1875.    His  last  election  was 
won  on  the "  hard  money"  platform,  and  was  so 
decisive  that  it  drew  the  attention  of  the  country  to 
him,  and  brought  about  his  nomination  for  the  presi- 
dency the  following  year.    When  his  term  closed,  he 
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made  his  home  at  Fremont,  in  bis  native  State,  where 
he  died  January  17,  1893. 

The  administration  of  President  Hayes  had  many 
creditable  features.     lie  set  earnestly  to  work  to 

soothe,  so  far  as  he  could,  the  passions 
thc'acitnin  rouscc'  uy  the  Civil  War.  In  many  cases, 
istrauon'.0   tne  embers  still  burned,  and  plenty  were 

trying  to  fan  them  into  flame.  He  with- 
drew, so  far  as  was  prudent,  the  national  garrisons 
from  the  South,  and  in  South  Carolina  and  Louisiana, 
he  recalled  his  recognition  of  the  governments  which 
had  elected  him,  and  which  were  now  displaced  by 
the  respective  courts  and  legislatures.  One  of  the 
members  of  his  cabinet  (Postmaster-General  David 
McK.  Key)  was  an  ex-Confederate  officer. 

The  commendable  efforts  of  President  Hayes  in  the 
direction  of  fraternal  feeling  were  checked  in  a  num- 

bcr  of  quarters  by  violent  strikes  on  the 
waystrike.  principal  railway   lines   of   the  country. 

The  first  was  on  the  Bait. more  and  Ohio  in 
the  summer  of  1877.  The  Brotherhood  of  Locomo- 
tive Engineers  nevef  strike  until  all  other  remedies 
for  their  grievances  have  failed,  and  they  gave  their 
sympathy  to  those  who  had  stopped  work.  The  re- 
volt rapidly  spread  until  traffic  was  blocked  on  six 
thousand  miles  of  railway,  and  fully  a  hundred 
thousand  employees  were  idle.  In  many  instances, 
the  militia  when  called  out,  proved  useless  because  of 
their  sympathy  with  the  strikers.  Finally  an  appeal 
was  made  to  the  United  States  government.  There 
was  rioting  in  different  cities,  marked  by  bloodshed. 
The  most  vicious  was  at  Pittsburg,  where  pandemo- 
nium reigned  for  several  days,  and  arson,  pillage,  and 
murder  were  unrestrained.  Weeks  passed  before  the 
disturbances  ended  and  quiet  was  restored. 

It  was  President  Jackson  who  introduced  the  policy 
of  "  to  the  victors  belong  the  spoils,"  and  his  succes- 

sors  carried  out  the  practice  with  greater 
leform.       or  ,e8S  thoroughness.    With  every  political 

change  of  administration,  thousands  were 
removed  from  office  to  make  room  for  those  who  had 
aided  in  the  election  of  the  successful  party.  It  in- 
evitably followed  that  multitudes  of  officials,  who  had 
become  skilled  !n  their  duties  by  years  of  training, 
were  succeeded  by  incompetents.  In  some  instances, 
the  successor  was  of  the  same  political  party  as  the  | 
official  displaced,  but  it  was  thought  necessary  to  re- 
ward the  former  for  his  more  valuable  assistance.  The 
public  service  suffered,  and  the  evil  became  so  crying 
that  a  demand  was  made  for  its  correction.  A  per- 
functionary  concession  was  made  in  some  of  the  plat- 
forms in  the  way  of  pledges  of  civil  service  reform, 
but  they  were  meaningless,  and  party  clamor  pre- 
vented the  fulfillment  of  these  ante-election  promises. 
President  Grant,  in  1870,  induced  Congress  to  take 
the  first  praciica!  step  toward  reform  by  introducing 
the  competitive  system  of  examinations.  It  was  dis- 
liked by  Congressmen,  who  saw  themselves  deprived 
of  the  means  of  rewarding  their  most  active  political 
workers.  After  three  years  of  sullen  support,  they 
refused  to  appropriate  money  for  the  purpose,  and 
reform  for  the  time  was  dead.  Behind  the  poli- 
ticians, however,  was  the  indignant  public,  who  would 
not  keep  silent,  and  who,  as  we  shall  see,  were  in  the 
end  triumphant.  Some  of  the  leading  events  of  Presi- 
dent Hayes's  administration  have  already  been  named. 
One  was  the  passage,  in  1878,  of  the  Bland  Silver  bill, 
over  the  veto  of  the  President,  and  the  other  was  the 
resumption  of  specie  payments  on  January  t.  1879. 
With  the  exception  of  the  railway  strikes,  Hayes's 
term  was  uneventful.  While  it  is  quite  certain  that 
no  other  nation  in  the  world  would  have  submitted 
without  revolution  to  the  decision  of  the  Electoral 
Commission,  yet  having  submitted,  the  American 
people  seemed  to  lose  all  interest  in  it.    Ten  years 

had  passed  since  the  close  of  the  Civil  War; 

e  South  lay  prostrate 
south.  desolate,  only  waiting  for  the  vivifying 

touch  of  the  capitalist  and  laborer.  And 
this  waiting  was  not  in  vain,  for  the  work  of  regenera- 
tion, begun  some  time  before,  was  pushed  with  a 
vigor  that  brought  the  best  results.    Prominent  south- 


erners said  to  the  writer:  "  Settle  your  own  politic*! 
quarrels;  they  are  of  the  slightest  possible  iuterrot  to 
us;  our  main  question  is  the  one  of  bread  and  butter; 
send  us  your  capitalists  and  we  shall  welcome  them, 
and  thank  you  still  more  if  you  let  our  State  govern 
ments  alone.  The  negro  is  with  us  and  we  understand 
him  better  than  you;  we  will  do  him  justice,  though 
the  problem  for  the  present  seems  insolvahle."  Tim 
feeling  was  common  in  the  South  and  is  cot  without 
its  force  to-day,  for  the  question  of  the  best  pulicr  for 
the  negro  has  not  been  definitely  settled. 

The  presidential  and  vice-presidential  candidates  b 
1880  were:  Republican,  James  A.  Garfield  of  Ohio, 
and  Chester  A.  Arthur  of  New  York; 
Democrat,  General  Winfield  S.  Hancock  of  ft«- 
Pennsylvania,  and  William  H.  English  of  ^"^j 
Indiana;  Greenback,  James  B.  Weaver  of  ofis* 
Iowa,  and  B.  J.  Chambers  of  Texas;  Pro- 
hibition, Neal  Dow  of  Maine,  and  H.  A.  ThompK* 
of  Ohio;  American,  John  W.  Phelps  of  Vermont, ana 
S.  C.  Pomeroy  of  Kansas.  Of  the  electoral  volts 
cast,  Garfield  received  214  and  Hancock  15?. 

James  A.  Garfield  was  born  at  Orange,  Ohio,  No- 
vember 19,  1831.  He  began  life  in  circumstance*  al- 
most as  humble  as  those  of  Abraham  Lin- 
coln. His  labors  in  the  backwoods,  as  a  £te 
driver  of  a  canal  boat,  and  his  fondness  for  jw)tI,t 
athletic  sports  gave  him  sturdy  health  and 
strength  and  a  powerful  physique  which  stayed  with 
him  throughout  life.  He  was  a  diligent  student  ai 
school,  and  was  graduated  from  Williams  College  in 
1856.  He  became  a  member  of  the  faculty  of  Hiram 
College,  which  he  had  previously  attended  for  jerml 
terms.  He  served  in  the  State  Senate  and  volun- 
teered at  the  outbreak  of  the  war.  He  possessed 
military  ability  of  a  high  order,  and  had  he  remained 
in  the  service,  must  have  attained  prominent  rank. 
He  took  an  active  part  in  the  battle  of  Chickutnauga, 
and  was  made  a  major  general.  It  was  his  wish  m 
remain  in  the  army,  but  the  wise  Lincoln  saw  that  be 
could  do  more  for  his  country  in  the  political  field, 
and  persuaded  him  to  enter  it.  He  was  a  congre* 
man  for  seventeen  years,  when  he  was  elected  to  tbt 
United  States  Senate.  His  nomination  to  the  presi- 
dency prevented  his  taking  his  seat  in  that  body. 

The  duties  of  his  office  kept  President  Garfield  io 
Washington  through  the  early  days  of  the  opprrvive 
summer  of  i88t,  but  having  completed  his 
arrangements  to  join  his  family  at  the  sea-  {^n^f^ 
shore,  he  left  the  White  House  on  the  2d  rudest 
of  july,  in  company  with  Secretary  Blaine 
and  one  or  two  friends.  At  the  railway  station  *hil* 
conversing  with  Mr.  Blaine,  an  execrable  wretch  »tolt 
up  behind  him  and  shot  him  with  a  pistol  in  the  hack. 
The  suffering  President  was  carried  to  the  e*ccut:w 
residence,  while  the  assassin  was  hu«tled  to  prison  is 
time  to  save  him  from  lynching.  The  President  died 
at  Long  Branch,  whither  he  had  been  taken,  on  tor 
19th  of  September  following. 

Chester  A.  Arthur,  who  succeeded  to  the  presi- 
dency, wns  a  native  of  Franklin  county,  Vermont, 
where  he  was  born,  October  5,  1830.  After 
his  graduation  from  Union  College,  in  1849, . 
he  taught  school,  and  became  a  successful  p^idest 
lawyer  in  New  York  city.    He  was  quarter- 
master-general of  his  State  during  the  Civil  War.  and 
rendered  efficient  service  in  equipping  and  forward- 
ing troops  to  the  front.    He  became  collector  of  the 
port,  holding  the  office  until  July,  1878.  President 
Arthur  was  noted  for  his  courtesy  and  polished  ad- 
dress, and,  though  he  dees  not  rank  among  the  greal 
Presidents,  he  filled  his  high  office  crcdfuMv,  and 
faithfully  carried  out  the  policy  of  his  partv.  Hr 
died  November  18,  1886. 

A  sidereal  day  is  the  time  occupied  by  the  earth  in 
making  an  absolute  revolution  on  its  axis;  an  affer- 
ent day  is  the  interval  between  two  con-  .  . 
secutive  transits  of  the  sun  over  any  ^f^ne. 
meridian,  and  its  length  varies  from  day  to 
day ;  a  mean  solar  day  is  the  average  of  all  the  appar- 
ent solar  days  in  theyear;  the  astronomical  dax  be- 
gins at  noon  and  the  cit  1/  day  at  the  preceding  mid 
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f  .tgb' ;  a  sidereal  year  Is  the  Interv  al  during  which  the 
*«rtii  makes  one  absolute  revolution  around  the  sun  : 
interval  is  invariable  and  consists  of  365  days,  6 
hjurs,  9  minutes,  and  9.6  seconds. 

The  first  reformation  of  the  calendar  was  made  by 
Julius  Cassar,  in  B.  C.  45,  when  he  ordered  that  every 
rear  whose  date  number  is  exactly  divisible  by /our 
should  contain  366  days,  and  all  other  years  365  days. 
He  introduced  the  intercalary  year  by  counting  the 
sixth  day  before  the  Kalends  of  March  twice;  hence 
the  name  bissextile  (Wj,  twice  and  sex,  six).  Csesar 
a  No  changed  the  beginning  of  the  year  from  the  tst 
of  March  to  the  1st  of  January,  and  the  name  of  the 
fifth  month  —  Quintilis — to  July  after  himself.  It 
will  be  seen  therefore  that  the  average  length  of  the 
Julian  year  is  precisely  365^  days,  which  is  too  long 
by  11  minute*  and  14  seconds.  This  caused  no  incon- 
venience to  the  great  Roman,  but  in  the  course  of 
'our  centuries,  a  surplus  of  three  days  accumulated, 
and  in  A.  D.  1582,  this  amounted  to  ten  days.  In  that 
year,  Pope  Gregory  XIII.  introduced  the  calendar 
named  for  him.  This  makes  the  year  365  days,  with 
366  days  to  every  year  exactly  divisible  by  four,  and 
to  every  centurial  ye>r  exactly  divisible  by  400.  Thus 
1900,  as  we  recall,  was  not  a  leap  year,  nor  was  A.  D. 
1800,  nor  1700,  but  A.  D.  2000  will  be  a  leap  year.  It 
has  been  pointed  out  that  if  it  had  been  agreed  that 
the  centurial  years  exactly  divisible  by  4,000  should 
contain  366  days,  there  would  be  an  error  of  only  one 
day  in  20,000  years,  which  certainly  is  near  enough  to 
the  truth  for  all  practical  purposes.  The  exact  length 
of  the  mean  Gregorian  year  is  365  days,  5  hours,  49 
minutes,  and  12  seconds. 

The  Gregorian  Calendar  was  introduced  into  Eng- 
land and  her  colonies  in  1752,  at  which  time  the 
Equinox  had  retrograded  it  days  since  the  Council 
of  Nice  in  A.  D.  325.  Hence  there  was  an  advance  of 
thit  number  of  days,  the  former  being  referred  to  as 
Old  Style,  and  the  latter  as  New  Style.  Thus  we  say 
George  Washington  was  born  February  11,  O.  S.,  or 
February  22,  N.  S.  When  England  adopted  the 
Gregorian  Calendar,  she  changed  the  beginning  of 
the  legal  year  from  March  25  to  January  I.  The  year 
1751,  therefore,  had  no  January  or  February,  and 
only  7  days  of  March.  The  difference  between  the 
Julian  and  the  Gregorian  Calendars  now  amounts  to 
it  days.  Russia  is  the  only  modern  nation  that 
clings  to  the  Julian  Calendar. 

Despite  the  remarkable  ingenuity  shown  in  arrang- 
ing the  divisions  of  time,  the  traveling  public  was 
still  subjected  to  an  annoyance,  for  when  a  man  was 
journeying  either  eastward  or  westward 
ume  'lis  watch  continually  lost  or  gained  time. 

A  few  miles  were  sufficient  to  show  a  differ- 
ence, which  became  more  marked  as  he  progressed. 
This  state  of  affairs  was  especially  troublesome  to  the 
railway  lines,  which  crossed  a  portion  or  all  of  the 
continent.  In  1K83,  by  mutunl  consent,  a  standard 
was  established  for  the  running  of  trains  and  the  regu- 
lation of  local  time.  The  United  States  stretches 
from  65  to  125  degrees  west  longitude.  These  60  de- 
grees were  divided  into  four  time-sections  of  15 
degrees  each,  equivalent  to  one  hour,  and  beginning 
with  the  75th  meridian.  In  the  first  section  to  the 
east  lies  all  territory  between  the  Atlantic  coast  and 
an  irregular  line  extending  from  Detroit  to  Charles- 
ton, S.  C.  This  constitutes  eastern  time.  Central 
time  prevails  in  all  territory  between  eastern  time 
and  an  irregular  line  from  Bismarck,  North  Dakota, 
to  the  mouth  of  the  Rio  Grande.  Mountain  time  in- 
cludes all  the  territory  between  the  last-named  line 
and  nearly  the  western  borders  of  Idaho,  Utah,  and 
Arizona.  Pacific  time  embraces  all  the  remaining 
country  to  the  Pacific  coast.  Thus  when  it  is  noon 
in  Philadelphia  or  New  York  city,  it  is  it  o'clock 
in  Chicago  or  St.  Louis,  10  o'clock  in  Denver  or 
Santa  Fe,  and  9  o'clock  in  Los  Angeles  or  San 
Francisco. 

The  Pendleton  Act,  passed  in  1883,  was  the  first 
definite  step  in  making  merit  a  basis  for  appoint- 
ment in  the  National  Civil  Service.    President  Ar 
thur  honestly  carritd  out  its  provisions,  as  did  most 


of  his  successors.  The  system  worked  so  Civil  »erv 
well  that  it  has  been  adopted  by  a  number  lc«re'orm- 
of  States.  The  law  has  been  supplemented  and  im- 
proved, and  has  become  so  important  an  agency  in 
the  betterment  of  the  public  service  that  its  principal 
features  may  be  summarized. 

The  act  provides  for  the  appointment  of  three 
commissioners,  a  chief  examiner,  a  secretary,  and 
other  employees,  the  duty  of  the  commissioners 
being  to  aid  the  President  when  requested  in  prepar- 
ing suitable  rules  and  regulations  and  to  investigate 
and  report  as  may  be  necessary.  All  that  part  of  the 
Executive  Civil  Service  is  arranged  in  the  following 
branches:  the  Departmental  Service,  the  Customs 
Service,  the  Postal  Service,  the  Government  Printing 
Service,  and  the  Internal  Revenue  Service.  Minute 
directions  are  furnished  to  those  desiring  to  make 
application  for  examination.  All  must  attain  a  rating 
of  70  per  centum  of  complete  proficiency,  except  ap- 
plicants who  have  claims  for  military  or  naval  prefer- 
ence, who  need  obtain  but  65  per  centum.  Competitive 
examinations  are  also  necessary  for  promotion,  and 
no  consideration  is  given  to  religious  or  political 
opinions  on  the  part  of  the  applicant.  Political 
assessments  are  forbidden,  though  it  is  hardly  neces- 
sary to.  add  that  most  of  the  office  holders  are  made 
to  feel  the  necessity  of  contributing  financial  help  to 
the  party  with  which  they  are  affiliated. 

We  remember  the  general  belief  that  in  our  pur- 
chase of  Alaska,  Russia  had  much  the  better  of  the 
bargain,  though  it  has  developed  since  then  that  the 
country  is  worth  ten  times  the  sum  paid 
for  it.  Lieutenant  Frederick  Schwatka,  ^Blor'a" 
U.  S.  A.,  without  any  authority  from  our  tu>ti! 
government,  left  Portland,  Oregon,  with 
the  Victoria,  on  May  23,  1883,  for  the  purpose  of 
exploring  the  interesting  region.  After  reaching 
Victoria  in  British  Columbia,  Schwatka  crossed  to 
Port  Townsend  and  followed  the  inland  passage.  He 
brought  back  valuable  information  of  the  country 
and  its  inhabitants,  one  discovery  being  that  the 
Yukon  River  is  the  third  in  length  in  the  United 
States,  and  the  fourth  In  North  America. 

The  centennial  anniversaries  of  the  leading  events 
of  the  Revolution  closed  with  the  evacuation  of  New 
York  by  the  British,  November  26,  1783.  More  im- 
portant than  this  was  the  anniversary  of 
the  surrender  of  Lord  Cornwall!*,  at  York-  T1,e  v'^w" 
town,  Virginia,  October  19,  1781.  That  unnial! 
victory  closed  the  long  struggle  and  secured 
our  independence.  The  celebration  drew  thousands 
of  visitors  to  Yorktown,  among  them  many  of  our 
most  distinguished  citizens.  The  opening  prayer  was 
by  a  grandson  of  Governor  Nelson,  commander  of 
the  Virginia  militia  a  hundred  years  before,  and  the 
grandson  of  Patrick  Henry  was  among  the  visitors. 
One  of  the  historical  exhibits  was  the  sword  voted  to 
the  messenger,  who,  riding  at  headlong  speed,  carried 
the  momentous  tidings  to  Philadelphia,  the  national 
capital.  At  the  closing  exercises  on  the  19th,  there 
were  too  many  State  governors  and  dignitaries  to  be 
enumerated,  while  among  the  German  and  French 
guests  were  numerous  descendants  of  those  who  had 
aided  us  in  our  struggle  for  freedom.  A  responsive 
thrill  was  awakened  on  both  sides  of  the  Atlantic  by 
the  compliance  with  an  order  of  President  Arthur 
that  the  British  flag  should  be  saluted  by  the  forces  of 
the  army  and  navy  of  the  United  States  at  Yorktown, 
"in  recognition  of  the  friendly  relations  so  long  and 
so  happily  existing  between  Great  Britain  and  the 
United  States,  in  the  trust  and  confidence  of  peace 
and  good  will  between  the  two  countries  for  all  cen- 
turies to  come,  and  especially  as  a  mark  of  the  pro- 
found respect  entertained  by  the  American  people  for 
the  illustrious  sovereign  and  gracious  lady  who  sits 
upon  the  British  throne."* 

*  At  one  of  the  dinners  given  to  the  foreign  visitors.  Secretary 
Blaine  was  persuaded  to  respond  to  a  toast  in  German.  Now 
the  distinguished  statesman  was  unable  to  speak  a  sentence  in 
that  language,  but  one  of  the  German  guests  drilled  him  in  the 
hundredor  so  right  words  and  sat  at  his  elbow  as  he  row  to  his 
feet.  Mr.  Blaine  started  off  well,  but  soon  halted  and  began 
mixing  matters.  The  sight  of  the  great  man  stooping  over  with 
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An  agreement  was  made  among  the  leading  nations, 
in  t88o,  to  locate  a  number  of  stations  in  the  Arctic 
regions  for  the  purpose  of  studying  the  phenomena 
there.  The  two  places  selected  by  the  United  States 
were  Point  Barrow  in  Alaska  and  Lady 
Ir£ic«ly  Frank,in  Bav  in  Grinnell  Land.  Lieuten- 
pedition.  ant  Adolphus  W.  Greely  commanded  the 
expedition,  which  sailed  from  St.  Johns, 
July  7,  1881,  in  the  steamer  Proteus.  The  under- 
standing was  that  a  relief  party  should  be  sent  to  Lady 
Franklin  Bay  in  the  summer  of  1883.  Inasmuch  as 
supplies  are  unattainable  in  that  land  of  desolation, 
such  relief  is  indispensable  in  the  case  of  Arctic  ex- 
plorers, and  even  with  such  assistance,  a  fatality 
seems  to  pursue  all  these  ventures. 

The  expedition  sent  out  the  following  summer  con- 
sisted of  the  Proteus  and  I'antie.  Just  before  reach- 
ing Cape  Sabine,  the  Proteus  was  so  badly  crushed 
by  the  ice  that  she  sank,  carrying  down  her  supplies 
with  her.  The  commander,  Lieutenant  Garlington, 
and  his  men  took  to  the  boats  and  managed  to  reach 
the  Danish  settlement  of  Upernavik,  where  the  Tantic. 
had  been  left,  and  now  carried  the  party  back  to  the 
United  States. 

It  will  be  seen  that  Lieutenant  Greely  and  his 
comrades  were  thus  left  in  a  critical  situation.  All 
their  movements  would  be  based  on  the  certainty 
they  felt  of  a  base  of  supplies  at  Cape  Sabine  to 
which  they  could  make  their  way  in  case  of  need,  and 
yet  there  was  not  an  ounce  of  food  within  a  hundred 
miles  of  the  spot. 

Meanwhile  the  Greely  expedition  had  reached 
Upernavik  in  the  steam  launch  Lady  Greely  on  July 
23,  1881,  where  provisions  were  obtained,  and  two 
Esquimau  guides  and  a  number  of  dogs  secured.  In 
the  following  month  the  party  arrived  at  Lady 
Franklin  Bay,  near  which  the  signal  station,  Fort 
Conger,  was  to  be  erected.  Rough  but  comfortable 
quarters  were  built,  and  a  number  of  side 
Grmt  explorations  were  made.  Before  the  winter 
menTof  passed  the  temperature  descended  to  65° 
Lieutenant  below  zero, —  a  degree  of  cold  beyond  the 
Lock  wood  power  of  imagination  to  conceive.  In 
nnt  April  Sergeant  David  L.  Bralnard  started 
with  supplies  for  Cape  Sumner,  whither 
he  was  to  be  followed  by  Lieutenant  Lock- 
wood  with  more  supplies.  The  former  party  num- 
bered thirteen,  but  the  terrific  cold  and  hardships 
compelled  four  to  return.  Then  Loekwood  and  two 
Esquimaux  were  forced  to  go  back  to  Fort  Conger 
for  supplies  and  repairs,  after  which  ther  resolutely 
faced  the  fearful  work  before  them.  Finally  all  that 
were  left  were  Lieutenant  Loekwood,  Sergeant  Braln- 
ard, and  a  single  Esquimau.  They  toiled  on  until 
stopped,  May  13,  1882,  by  an  impassable  chasm. 
Careful  observations  proved  that  they  had  reached 
latitude  83°  24'  30"  north,  which  was  nearer  the  North 
Pole  than  had  ever  been  attained  by  man.* 

The  intrepid  explorers  named  the  point  Loekwood 
Island,  and  finding  they  could  go  no  farther,  faced 
southward,  laboring  heroically  against  incredible 
hardships,  until  in  June  they  arrived  at  Fort  Conger, 
where  they  were  welcomed  by  their  comrades  as  if 
they  had  risen  from  the  dead. 

It  is  impossible  to  picture  a  more  dismal  and  in- 
tolerable situation  than  that  of  these  Arctic  explorers 
who  had  nothing  to  do  but  to  sit  down  and  await  the 
coming  of  the  promised  relief  expedition.  No  one 
dreamed  that  the  Proteus  was  to  be  the  victim  of  the 
terrible  conditions  which  have  thus  far  baffled  and 
turned  back  the  most  daring  navigators  that  have  at- 
tempted to  penetrate  the  awful  mysteries  of  the 
Arctic  world. 

The  polar  night,  months  In  length,  seemed  of  in- 
terminable duration.    At  such  times  the  association 

anxious  countenance  to  catch  the  words  of  his  prompter,  and 
then  getting  most  of  them  wrong,  despite  the  plaudits  of  the 
listener*,  was  one  of  the  most  amusing  pictures  conceivable, 
and  the  ludicrous  solemnity  of  the  orator,  who  enjoyed  the  situ- 
ation as  much  as  his  friends,  completed  the  humor  of  the  scene. 

•Thin  record  stood  until  April  7,  1895,  when  it  was  broken  by 
Dr.  Fridtjof  Kanwo,  the  Swedish  exptorer,  who  touched  86° 
14'.  which  is  within  *Si  miles  of  the  North  Pole. 
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of  friends  becomes  unbearable,  and  the  continual  sight 
of  loved  faces  grows  hateful.  But  at  last  the  appall- 
ing darkness  was  lifted,  and  the  explorers,  twenty-five 
in  number,  set  out  for  home,  August  9,  1883.  Thej 
used  their  small  steam  launch,  taking  three  boats  of 
lesser  size  with  them.  These  became  useless,  and  dis- 
carding the  launch,  they  placed  two  smaller  boats  on 
sledges  and  began  wearily  dragging  them  over  the 
ice.  When  within  a  few  miles  of  Cape  Sabine  several 
men  were  sent  in  advance,  and  brought  back  the  dis- 
heartening news  of  the  loss  of  the  Proteus. 

This  meant  another  winter  in  the  Arctic  regions. 
The  men  grimly  faced  the  ordeal,  finding 
couragement  in  the  cache  of  provisions 
that  had  been  left  by  the  Neptune  the  year 
before.  Several  of  the  men  succumbed, 
among  them  the  lamented  Lieutenant  Loekwood 
The  survivors  could  not  see  a  ray  of  hope,  and 
huddled  together  in  their  hut  and  awaited  starvation. 

In  May,  1884,  a  relief  expedition  under  Commander 
Winfield  S.  Schley,  left  the  Brooklyn  navy  yard.  It 
consisted  of  the  Thetis,  Bear,  and  Alert,  and  upon 
reaching  Smith  Sound  a  steam  launch  made  its  war 
to  Brevoort  Island,  where  a  search  brought  to  light  a 
letter  written  by  Loekwood  eight  months 
before,  telling  of  the  sore  straits  of  himself 
and  companions,  and  making  known  where 
they  had  gone  into  camp.  It  seemed  impossible  that 
any  of  them  should  be  alive,  but  the  search  was 
pressed  with  all  energy,  and  by  and  by  the  silent 
tent  was  descried  across  the  snowy  waste.  Running 
forward  the  rescuers  drew  aside  the  iiap,  and  found 
seven  of  the  original  twenty-five  men  still  alive,  bat 
so  close  to  death  that  if  the  rescue  had  been  delated 
a  few  days  it  would  have  been  too  late.  One  of  the 
seven  was  unable  to  rally,  and  the  six  survivors 
reached  New  York,  August  8,  1884,  just  one  Tear, 
lacking  a  day,  from  the  time  they  started  homeward 
from  Fort  Conger. 

The  following  national  candidates  entered  the  6eld 
in  1884:  Democrats,  Grover  Cleveland  of  New  York, 
and  T.  A.  Hendricks  of  Indiana;  Republicans,  James 
G.  Blaine  of  Maine,  and  John  A.  Logan  of  Illinois; 
Prohibitionists,  John  P.  St.  John  of  Kansas,  and  Wil- 
liam Daniel  of  Maryland. 

The  election  was  very  close,  though  not  of  the  na- 
ture of  that  of  1876,  the  situation  being  different.  Its 
uncertainty  was  as  to  which  candidate  would  secure 
the  vote  of  certain  States;  the  electoral  vote  would 
be  decisive  one  way  or  other.  Considerable  dissatis- 
faction developed  with  the  brilliant  Mr.  Blaine,  and 
a  good  many  Republicans  who  called  themselres 
M  Independents,"  refused  to  support  him.  Their  op- 
ponents named  them  "  Mugwumps,"  the  word  it  is 
said  being  of  Indian  origin.  Several  causes  produced 
slight  changes  in  the  vote  of  New  York,  which  swung 
the  total  against  Blaine.  Thus,  a  personal  quarrel 
had  occurred  between  him  and  the  arrogant  Senator 
Conkling,  which  produced  a  shrinkage  in  the  Repub- 
lican vote  in  the  district  of  that  senator;  a  venomous 
cartoon  represented  Blaine  as  a  man  tatooed  with 
dishonest  schemes;  the  temperance  vote  diverted  a 
slight  but  appreciable  support;  and  finally,  near  the 
close  of  the  canvas,  a  clergyman  in  the  effort  to  say 
something  alliterative  and  original,  called  the  Demo- 
crats the  party  of  "  Rum,  Romanism,  and  Rebellion." 
Perhaps  any  one  of  these  causes  would  have  proved 
sufficient  to'  defeat  the  Republican  candidate.  Be 
that  as  it  may,  the  few  hundred  votes  that  were  turned 
from  him,  gave  the  electoral  vote  of  New  York  to 
Cleveland,  whose  total  was  219  as  against  t$i  for 
Blaine.  For  the  first  time  in  a  quarter  of  a  century 
the  executive  government  at  Washington  became 
Democratic. 

The  only  President  that  was  a  native  of  New  Jersey 
was  Grover  Cleveland,  who  was  born  in  the  little 
town  of  Caldwell,  near  Newark,  March  18, 
1837.    He  is  the  son  of  a  clergyman,  and 
was  educated  in  the  public  schools,  and 
taught  for  a  time  In  an  institution  for  the  President 
blind.    Removing  to  Buffalo  in  1855,  he 
became  a  successful  lawyer.    His  ability  and  integrity 
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brought  him  the  confidence  of  his  fellow-citizens,  and 
he  was  appointed  district  attorney,  and  elected  sheriff 
and  mayor.  He  filled  these  offices  with  such  accept- 
ance that  he  was  nominated  for  governor,  and  elected, 
in  1882,  by  nearly  100,000  majority.  The  vote  for  him 
was  so  unprecedented  that  his  party  was  convinced 
be  was  the  most  available  man  for  the  presidency. 
The  result  of  his  nomination  justified  this  faith.  As 
Chief  Magistrate,  he  fulfilled  expectations,  his  policy 
being  guided  by  his  obligations  to  the  Constitution, 
an  honorable  fulfillment  of  his  pledges,  a  regard  for 
law  and  order  and  a  high  sense  of  his  duty  to  his 
country.  It  is  an  interesting  fact  that  the  city  of 
Buffalo  is  the  only  city  which  has  furnished  two 
Presidents  of  the  United  States. 

Our  past  history  showed  a  dangerous  weakness  in 
the  provision  for  the  presidential  succession.  Several 
Presidents  and  Vice-Presidents  had  died, 
Prr*i-  though  it  never  happened  that  both  offices 
jJ^^jon  were  vacated  during  the  same  term.  Yet 
Uw.  it  is  possible  that  such  a  contingency  might 

occur.  To  avoid  the  complications  and 
disturbance  of  a  new  national  election,  Congress  in 
1886,  passed  the  Presidential  Succession  Law.  This 
provides  that  in  case  of  the  removal  of  both  President 
ami  Vice-President,  through  death,  resignation,  or 
inability,  the  order  of  succession  shall  be  through  the 
Secretary  of  State,  Secretary  of  the  Treasury,  Secre- 
tary of  War,  Attorney-General,  Postmaster-General, 
Secretary  of  the  Navy,  and  Secretary  of  the  Interior. 
The  act  applies  only  to  such  cabinet  officers  as  have 
been  confirmed  by  the  Senate,  and  are  eligible  under 
the  Constitution  to  the  presidency.  The  situation 
contemplated  by  the  act  has  not  yet  arisen,  but  is 
quite  certain  in  the  course  of  time  to  do  so. 

Several  notable  deaths  occurred  during  the  first  ad- 
ministration of  Grover  Cleveland.  The  most  promi- 
nent was  that  of  General  Grant,  which  took 
deaths  place  at  Mount  McGregor,  New  York, 
July  23, 1885.  General  George  B.  McClellan 
passed  away,  October  29,  and  Vice-President  Hen- 
dricks, November  2$  of  the  same  year.  General 
Winfield  S.  Hancock  died  February  9,  Samuel  J. 
Tilden,  August  4,  and  Ex-President  Arthur,  Novem- 
ber 18,  1S86. 

No  American  Indians  that  ever  lived  have  surpassed 
in  atrocity  the  Apaches  of  the  southwest.  None 
could  surpass  them  because  it  is  impossible,  and  rarely 
have  few  equalled  them  in  this  respect.  Yet  the 
truth  remains  that  the  primal  cause  of  the  fearful  out- 
rages by  Indians  has  been,  in  almost  every  instance, 
the  injustice  of  the  white  man. 

The  branch  of  Apaches  living  in  Warm  Spring 
Valley,  New  Mexico,  were  contented  with  their  lands, 
gave  no  trouble  and  would  not  have  given 

'"ihc'"  anv  troub,e  had  they  Deen  ,eft  alone.  But 
Apaches.  unscrupulous  white  men  persuaded  the  In- 
terior Department  to  evict  them  in  March, 
1872,  and  send  them  to  a  barren  region  near  Fort 
Tularosa.  General  Howard  protested  so  earnestly 
apainst  this  wrong  that  the  Warm  Spring  Indians 
were  allowed  to  return  to  their  old  homes.  Flagrant 
as  was  the  first  outrage,  a  still  greater  was  perpetrated 
when  these  same  people  were  removed  to  the  San 
Carlos  Reservation ;  for  not  only  was  the  soil  worth- 
less, but  the  region  was  the  home  of  the  much  more 
numerous  Chiricahua  Apaches  who  were  the  heredi- 
tary and  implacable  enemies  of  the  Warm  Spring 
Indians. 

The  leader  of  the  latter  was  the  notorious  Geronimo, 
better  known  to-day  than  any  of  his  tribe.     Like  his 

Geronitno  father  he  was  a  nerce  hater  of  the  white 
men,  and  he  and  his  warrior*  now  raged 
through  the  southwest  like  a  cyclone.  The  flaming 
climate  was  as  grateful  to  them  as  to  the  rattlesnake 
crawling  over  the  burning  sands,  and  those  dusky 
terrors  seemed  impervious  to  hunger  and  thirst. 
They  burned  and  slew  right  and  left,  and  the  dread  of 
Geronimo  led  to  such  a  demand  for  protection,  that 
determined  effort*  were  made  to  kill  or  capture  him. 
Although  hard  pressed,  the  wily  leader  could  never  be 
run  to  earth.    Finally,  he  seemed  to  grow  weary  of 


the  endless  game  ot  hide  and  seek,  and,  returning  to 
his  home,  declared  that  he  meant  to  be  a  "good  In- 
dian "  for  the  rest  of  his  life. 

If  he  really  meant  what  he  said,  his  intentions  did 
not  last  long.  In  May,  1885,  he  left  the  reservation 
with  two-score  warriors  and  about  the  same  number 
of  women.  It  is  said  they  rode  more  than  a  hundred 
miles  before  going  into  camp.  The  United  States 
cavalry  pressed  them  hard  for  several  days,  but  the 
Indians  eluded  them  and  reached  the  mountains  which 
were  their  destination.  The  men  on  the  trail  of 
Geronimo  were  veterans  of  the  frontier,  familiar  with 
Indian  ways  and  trickery,  and  they  followed  him  Into 
the  mountains  and  in  the  end  made  him  prisoner.  He 
was  held  a  single  night  and  then  escaped.  Not  only 
that,  he  returned  several  nights  later,  seized  his  wife 
from  a  tent  in  which  she  was  held,  and  carried  her  off 
with  him.  Then  his  band  began  massacring  settlers 
in  southwestern  Arizona  and  in  Sonora. 

Captain  H.  W.  Lawton  took  up  the  pursuit,  and 
his  efforts  and  exploits  and  those  of  his  men  form  one 
of  the  most  remarkable  records  in  the  an- 
nals of  the  frontier.  They  pressed  the  bie'pSrsuit' 
Indians  relentlessly,  fresh  men  taking  the 
place  of  those  who  were  exhausted,  and  galloping  on 
with  renewed  vigor.  These  pursuers  were  as  adept 
in  woodcraft  as  the  Apaches,  and  it  was  impossible  to 
throw  them  off  the  trail.  The  red  men  had  no  time 
to  turn  aside  for  raids,  because  the  cavalry  were  upon 
their  heels.  Several  times  the  warriors  were  com- 
pelled to  leap  from  their  horses  and  dash  among  the 
rocks,  with  the  guns  popping  at  them.  The  Apaches 
had  never  known  anything  of  the  kind  before.  They 
resorted  to  every  possible  device  that  ingenuity  could 
suggest,  but  in  vain.  The  pursuit  lasted  four  months, 
during  which  period  the  pursuers  rode  and  tramped 
farther  than  the  distance  from  New  York  to  San 
Francisco.  The  fugitives  ran  across  the  line  into 
Mexico,  but  it  did  them  no  good,  for  the  Mexican 
authorities  were  engaged  in  the  same  work  of  running 
down  the  hostiles,  and  their  soldiers  joined  the 
Americans  in  the  pursuit.  Geronimo  in  the  end  was 
driven  to  bay,  and  he  and  his  associates  surrendered 
on  the  pledge  that  their  lives  should  be  spared. 
There  could  be  no  security  so  long  as  these  warriors 
were  in  the  southwest,  even  though  prisoners,  for 
they  were  likely  to  break  loose  at  any  time  and  go 
upon  the  war  path.  General  Miles,  who  had  con- 
ducted the  campaign  with  admirable  discretion  and 
vigor,  did  not  wait  for  the  "  Indian  Ring"  to  inter- 
fere, but  brought  the  captives  east,  where  they  have 
remained  ever  since.  No  more  model  Indian  can  be 
seen  than  Geronimo,  who,  at  this  writing,  is  still  in 
rugged  health,  though  quite  an  old  man.  Yet  many 
a  settler  in  the  southwest  would  shudder,  if  he  learned 
that  the  former  Apache  leader  was  making  a  simple 
visit  to  his  old  friends  in  that  part  of  the  world. 

All  visitors  to  the  metropolis  of  our  country 
cannot  fail  to  be  impressed  by  the  towering  figure  of 
the  Statue  of  Liberty,  which  is  the  gift  of 
the  distinguished  French  sculptor  Freder-  off  ibcrty* 
ick  Auguste  Bartholdi,  or  rather  through 
him  of  the  French  people.  When  he  appealed  to  his 
countrymen,  in  1874,  for  subscriptions,  the  response 
was  generous,  and  on  Washington's  birthday,  1877, 
Congress  gratefully  accepted  the  testimonial  of  the 
friendship  of  the  nation,  whose  services  in  our  great 
struggle  for  independence  cannot  be  forgotten, 
though  there  have  been  times  when  this  good  will  has 
been  broken.  The  French  are  a  volatile  people, 
among  whom  the  republican  of  to-day  may  be  the 
aristocrat  of  to-morrow.  The  popular  subscriptions 
to  this  great  work  in  France  represented  a  hundred 
thousand  persons. 

The  statue  was  dedicated,  October  26,  1886,  in  the 
presence  of  a  distinguished  assemblage,  including 
President  Cleveland,  General  Sheridan,  and  M.  Bar- 
tholdi. Few  who  view  this  figure  at  a  distance  com- 
prehend its  vast  size.  It  is  of  copper  and  the  torch  is 
305  feet  and  11  inches  above  low  water  mark,  the 
statue  itself  being  151  feet  in  height,  and  the  granite 
and  concrete  pedestal  155  feet.    The  finger  nail*  are 
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than  a  foot  long,  and  the  second  joint  of  the 
fore-finger  is  five  feet  in  circumference.  The  hollow 
torch  will  hold  twelve  men,  and  forty  persons  can 
stand  comfortably  within  the  head. 

The  whole  country  was  startled  on  the  night  of  the 
last  day  of  the  summer  of  1886,  when  an  unmistakable 
earthquake  shock  passed  over  the  South  and  was  felt 
as  far  north  as  Albany,  N.  Y.  Accompanying  the 
tremor,  was  the  abrupt  cutting  off  of  tele- 
TJ*e  graphic  communication  with  Charleston, 

earth-  °"  s-  c  >  a  fact  whkh  caused  the  awful  fear 
quake.  that  that  city  had  met  the  fate  of  Lisbon 
more  than  a  century  before.  Providen- 
tially, however,  such  was  not  the  case,  though  the 
famous  old  historical  town  had  been  shaken  to  its 
foundations.  The  seismic  disturbances  continued 
into  November,  by  which  time  the  city  had  been  so 
injured  that  one-half  required  rebuilding.  Shocks  of 
lesser  force  were  felt  in  Chicago,  Cleveland,  and  other 
places,  and  the  deaths  in  Charleston  numbered  more 
than  a  hundred. 

Friction  has  developed  more  than  once  during  the 
past  century,  between  Great  Britain  and  the  United 
States,  over  the  fishery  industry  in  the  vicinity  of 
Newfoundland.     The    tension   at  times 
jP'hc  threatened  the  amicable  relations  of  the 

question.  ,wo  governments.  In  1818,  our  fishermen 
were  conceded  the  right  to  follow  their 
calling,  on  the  western  and  southwestern  shores  of 
Newfoundland,  including  those  of  the  Magdalen 
Islands  and  of  Labrador.  When  the  regions  t>ecame 
settled,  the  consent  of  the  owners  of  the  shores  should 
be  necessary  to  validate  these  privileges.  The  latter 
were  extended  in  1854,  an^>  'n  compensation  therefor, 
both  nations  were  allowed  similar  rights  on  our  coast, 
southward  to  the  36th  parallel.  Each  was  permitted 
the  free  navigation  of  Lake  Michigan,  including  the 
American  right  to  use  the  St.  Lawrence  within  Brit- 
ish territory.  In  the  event  of  either  government 
becoming  dissatisfied  with  the  treaty,  after  it  had  run 
ten  years,  it  could  terminate  the  same,  by  giving  a 
year's  notice  of  such  intention. 

The  agreement  did  not  work  satisfactorily  to  our 
fishermen,  and  the  United  States  terminated  the 
treaty  in  March,  1866.  This  action  restored  the  status 
of  1818,  with  the  result  of  increased  irritation.  There 
was  ground  for  the  British  contention  that  their 
fishermen  were  giving  more  than  they  received.  The 
necessity  for  a  new  arrangement  brought 
fix  award  mat,ers  to  »  head  In  1871,  when  the  Treaty 
of  Washington  placed  matters  substantially 
as  in  1854,  with  the  exception  that  the  line  of  British 
privileges  on  our  northeastern  coast  was  moved  three 
degrees  northward.  Our  cousins  still  insisted  that  an 
unjust  advantage  lay  with  us.  The  contention  was 
pressed  and  was  referred  to  a  Commission  which  met 
at  Halifax  to  decide  whether  any  compensation  should 
be  paid  to  Great  Britain,  for  the  inequalitv  of  bene- 
fits, and,  if  so,  what  amount  was  proper.  The  Com- 
mission, in  1877,  awarded  the  sum  of  $5,500,000  to 
Great  Britain.  The  decision  caused  great  Indignation 
in  the  United  States,  and  there  was  a  general  clamor 
that  the  money  should  not  be  paid.  We  felt  very 
much  as  did  England  over  the  fine  imposed  for  the 
ravages  of  the  Alabama  during  the  Civil  War.  Like 
her,  we  paid  the  money,  recalling  as  we  did  so,  the 
old  proverb  that  it  makes  a  big  difference  whose  ox 
is  pored. 

The  United  States  served  legal  notice,  and  the 
treaty  was  terminated,  July  1,  1885.  Once  more  the 
old  agreement  of  181S  became  operative,  and  the 
friction  continued.  An  attempt  was  made  in  1N18,  to 
adjust  matters  through  a  new  treaty,  but  the  Senate 
—  sometimes  called  "the  graveyard  of  treaties"  — 
refused  to  concur,  and  the  effort  came  to  naught. 

To  Secretary  of  State  James  G.  Blaine  is  due  the 
credit  for  the  Pan-American  Congress,  which  as- 
sembled In  Washington  in  October,  1889, 
The  Pan-    jn  accordance  with  an  act  of  Congress  of 
Congress,    'be  previous  year.     Representatives  were 

present  from  the  United  States,  Mexico,  j 
Central  and  South  America,  Haiti,  San  Domingo,  and 


ipital  and  labor. 


the  empire  of  Brazil.  The  principal  questioas  dis- 
cussed related  to  the  establishment  of  an  international 
bank;  protection  of  copyrights  and  patent  rights; 
granting  of  subsidies  to  steamship  companies,  and 
the  adoption  of  an  extradition  treaty.  The  repre- 
sentatives agreed  to  recommend  to  their  governments 
the  adoption  of  a  uniform  system  of  weights  and 
measures,  a  uniform  commercial  coinage,  a  common 
method  of  legalising  documents,  and  reciprocity 
treaties  among  the  respective  States.  Little,  or 
nothing  has  resulted  as  yet  from  the  action  of  the 
Pan-American  Congress,  but  it  is  not  unlikely  that 
it  sowed  the  seed,  which  one  day  will  bear  beneficent 
fruit. 

One  of  the  most  important,  and  thus  far  insolvable 
questions  that  has  confronted  our  country, 
since  its  foundation,  is  the  amicable  adjust- 
ment of  the  relations  of  ca[ 
Arbitration  has  served  admirably  between 
nations,  and  often  between  individuals,  but  more 
rarely  than  could  be  hoped  in  the  disputes  of  em- 
ployers and  employees.  Worst  of  all,  most  of  the 
strikes  have  been  accompanied  by  violence,  wanton 
destruction  of  property,  and  bloodshed.  A*  long 
ago  as  1803,  the  sailors  in  New  York  struck  for  an  in 
crease  of  wages,  and  indulged  in  so  much  rioting 
that  the  town  guard  had  to  l>e  called  out  to  repress 
them.  Few  understand  how  numerous  labor  "strikes 
have  been.  Down  to  1880,  there  were  1,500,  not 
counting  many  of  minor  importance,  and  from  1881 
to  1886,  according  to  the  government  report,  3.902 
Btrikes  occurred  in  which  nearly  a  million  and  a  half 
of  men  were  involved,  the  money  losses  being 
stupendous. 

The  two  most  famous  strikes  during  the  first  ad- 
ministration of  President  Cleveland  were  those  ol 
the  Reading  Railway  and  of  the  Brother- 
hood  of  Locomotive  Engineers.    On  De-  ^JSt 
cembcr  20,  1887,  the  Knights  of  Labor 
called  out  6,000  employees  of  the  Philadelphia  and 
Reading  Railway.    The  cause  of  the  strike  was  the 
refusal  of  the  company  to  recognize  officially  this 
great  labor  organization.    The  idle  employees  grew 
to  30,000  in  number.    Their  places  were  taken  by 
non-union  men,  and  the  railway  company  never  con 
ceded  the  point  demanded  by  the  strikers,  some  of 
whom  returned  to  work,  but  a  great  number  were 
obliged  to  seek  employment  elsewhere. 

The  Brotherhood  of  Locomotive  Engineer*  is  of* 
of  the  most  conservative  labor  organizations  in  the 
country.  Striking  is  the  last  resort  with  it,  and  that 
means  of  righting  what  they  believe  to  be  wrongful* 
been  seldom  employed.  At  the  beginning  of  tSS8, 
the  strike  of  the  Brotherhood  engineers  began  on  the 
Chicago,  Burlington,  and  Qiiincy  Railroad.  By  the 
opening  of  May,  the  cost  of  the  strike  amounted  to 
more  than  $3,000,000,  of  which  the  far  larger  portion 
fell  upon  the  employees.  The  engineers  and  firemen 
who  went  out  were  1,053  each,  besides  400  switch 
men.  Only  a  few  were  allowed  to  return  to  work, 
and  the  heavy  assessments  upon  the  Brotherhood 
treasury  caused  trouble.  A  good  many  Knight'  of 
Labor  took  the  places  of  the  striking  engineers,  lie- 
cause  of  which  a  spirit  of  hostility  developed  between 
the  two  organizations.  The  strikes  that  have  taken 
place  since  then  are  too  numerous  for  mention. 

An  evil  feature  in  most  of  the  strikes  is  the  oppor- 
tunity given  for  the  commission  of  crime  by  mis- 
creants who  have  not  the  slightest  interest  in  the 
cause  of  labor.  Many  of  those  who  bring  disrepute  up- 
on the  workingmen  are  such  chronic  idlers  and  desper- 
adoes, though  it  can  not  l>e  denied  that  some  strikers  and 
someemploycrs  as  well  have  been  flagrant  lawbreakers. 

An  inevitable  result  of  the  indiscriminate  immigra- 
tion which  has  been  permitted  from  the  beginning, 
and  which  has  brought  2a. 000,000  foreigners 
into  our  country  since  1820,  has  been  the 
importation  of  thousands  of  the  worst 
criminals  of  the  Old  World.  While  the  majority  of 
immigrants  have  passed  on  to  the  West,  to  help 
build  up  and  develop  that  section,  these  lawless 
ruffians  have  swarmed  into  the  large  cities  to  plot 
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and  murder,  not  s  pari  rip  even  the  President  of  the 
United  States.  The  Anarchists  are  atheists  and  the 
avowed  foes  of  religion,  morality,  society,  and  gov- 
ernment. Their  ideal  is  chaos  and  their  presence  is 
a  menace  to  any  nation. 

In  1S86,  the  workmen  in  New  York  and  Chicago, 
chiefly  factory  hands,  freight  handlers,  brick-makers, 

iron-workers,  and  lumbermen,  struck  for  a 
cMau»lB  reduction  from  ten  to  eight  hours  a  day. 

Here  and  there  a  compromise  was  made, 
but  in  most  instances  the  demand  was  refused.  An 
army  of  workmen  went  out  in  Chicago,  and  on  May  3 
a  large  number  made  an  attack  upon  the  McCormick 
Reaper  Works.  News  of  the  rioting  was  sent  to  police 
headquarters  and  a  patrol  wagon,  containing  a  dozen 
policemen,  was  driven  to  the  spot  with  the  horses  on 
a  gallop.  The  mob  replied  with  jeers  to  the  order 
to  disperse,  and  when  the  officers  fired  over  their 
heads,  they  began  stoning  the  policemen.  Then  sev- 
eral rioters  were  hit  by  the  bullets  of  the  officers,  and 
reinforcements  enabled  the  officers  to  drive  back  and 
disperse  the  rioters. 

The  opening  thus  presented  for  the  devilry  of  the 
Anarchists  was  eagerly  seized  by  them.  On  the  sec- 
ond night  following  the  outbreak  referred  to,  several 
thousand  men  and  boys  gathered  at  the  old  Hay- 
market  Plaza,  having  been  urged  to  do  so  by  a  num- 
ber of  circulars  printed  in  German  and  English. 
Nearly  all  these  persons  carried  firearms,  for  serious 
trouble  was  regarded  as  certain.  A  sullen  mob  was 
growing  more  excited  under  the  venomous  appeals  of 
an  Anarchist,  who  was  standing  in  a  wagon,  gesticu- 
lating wildly  and  shouting  at  the  top  of  his  voice. 
In  the  midst  of  his  harangue  the  inspector  of  police 
and  a  column  of  officers  forced  their  way  through  the 

crowd,  and  ordered  the  speaker  to  stop, 
,r.hc  .  and  the  mob  to  disperse.  The  expected 
massacre*  reply  came  in  the  form  of  stones,  missiles, 

and  hooting.  The  officers  bore  it  until  pa- 
tience ceased  to  be  a  virtue,  and  then  they  began  vig- 
orously using  their  clubs.  All  was  in  tumult,  when  one 
of  the  mob  threw  a  dynamite  bomb  in  front  of  the  police- 
men, where  it  exploded.  The  effect  was  horrible. 
Saven  of  the  brave  men  were  instantly  killed,  and 
more  than  twenty  wounded,  many  of  them  for  life. 
Instead  of  being  stunned  or  panic  stricken,  the  in- 
spector and  remainder  of  his  men  charged  the  rioters 
with  resistless  vigor  and  scattered  them  like  so  much 
chaff. 

The  leading  criminals  in  these  murders  were  identi- 
fied and  brought  to  trial.  Their  guilt  having  been 
clearly  proved  four  were  hanged,  while  others  were 
condemned  to  long  terms  of  imprisonment.  When 
Governor  Altgeld  came  into  office  some  years  later, 
he  pardoned  every  one  of  the  Anarchists,  his  pretext 
being  that  they  had  not  had  a  fair  trial.  Never  was 
the  guilt  of  any  criminal  more  clearly  established. 
The  governor  unfortunately  was  in  sympathy  with 
these  enemies  of  society,  who,  in  point  of  fact,  are 
not  confined  to  any  nationality.  It  is  a  noteworthy 
fact  that  the  "  Havmarket  massacre"  proved  for  a 
time  an  almost  fatal  blow  to  anarchy.  Little  or  noth- 
ing further  was  heard  of  the  doings  of  the  Anarchists 
f«r  several  years,  and  no  crime  of  any  extent  could  be 
charged  against  them.  But  that  they  were  still 
among  us  and  still  plotting  evil  we  were  destined  to 
learn  in  the  most  terrifying  manner  conceivable. 

The  tariff  assumed  importance  during  the  first  ad- 
ministration of  Cleveland.  The  first  general  revision 
n  was  in  18S3,  when  the  proposed  act  under- 

took went  many  chnnges  in  the  House  and  Sen- 
ate, resulting  finally  in  a  compromise.  In 
hi»  message  to  Congress,  in  December,  1887,  the 
President  gave  special  attention  to  the  question.  A 
considerable  surplus  had  accumulated  in  the  Treas- 
ury, so  that  a  reduction  of  the  tariff  could  be  made 
without  injuring  the  revenue.  This  state  of  affairs 
was  contrary  to  the  principles  of  the  Democratic 
party,  but  a  minority  had  helped  in  maintaining  a 
n'Kh  tariff.  The  majority,  however,  earned  the  Mills 
I'll,  which  reduced  duties,  through  the  House  of 
Representatives,  but  it  was  defeated  in  the  Republican 


Senate.  The  question  became  an  issue  in  the  follow- 
ing election,  but  the  result  was  not  decisive,  though, 
as  we  shall  see,  the  national  Republican  ticket  was 
successful.  We  may  add  that  the  McKinley  Tariff 
Act  was  passed  in  1S90,  and  was  the  result 
of  President  Cleveland's  attack  on  the  high  M  .  Tne 
protective  system.  It  abolished  the  duty  c  u^ 
on  sugar,  all  raw  sugar  being  admitted 
free.  Until  then  nine-tenths  of  the  sugar  had  been 
made  abroad:  The  rate  of  the  previous  duty  was  two 
cents  a  pound,  which  was  now  paid  to  the  domestic 
sugar  producers.  The  duty  on  raw  wool  was  slightly 
increased,  and  that  on  woolen  goods  considerably  ad- 
vanced. The  most  important  change  was  the  raising 
of  the  duty  on  tin  plate.  Hitherto  this  metal  had 
never  been  produced  in  the  United  States,  but  was 
largely  imported  from  England.  The  duty  was  ad- 
vanced to  about  seventy  per  centum.  It  therefore 
was  not  a  protection  to  an  existing  industry,  but  vir- 
tually created  a  wholly  new  industry.  The  act, 
named  after  its  author"  Congressman  William  Mc- 
Kinley, was  distasteful  to  the  enemies  of  high  protec- 
tion, and  naturally  was  denounced  by  foreign  nations. 

The  Interstate  Commerce  Act  of  1887  was  one  of 
the  most  important  laws  passed  by  Congress.  All 
the  railway  lines  entering  more  than  one 
State  were  placed  under  the  supervision  of  The 
a  commission  consisting  of  five  persons,  coVnmcrcc 
whose  duty  it  was  to  prevent  any  unfair  Act. 
discrimination  of  transportation  rates  for 
freight.  This  has  proved  highly  beneficial.  The 
clause  of  the  act.  however,  which  abolishes  the  abuse 
of  free  passes  on  railway  lines,  is  virtually  a  dead 
letter. 

A  treaty  made  with  China  in  1868  bound  the  United 
States  to  give  to  all  Chinese  immigrants  "the  same 
privileges,  immunities,  and  exemptions  in  respect  to 
travel  and  residence  as  may  be  enjoyed  by  the  citizens 
and  subjects  of  the  most  favored  nation."  An  influx 
of  Mongols  began,  most  of  whom  settled  on  the 
Pacific  coast.  These  men  displayed  traits  which 
made  them  highly  unpopular  with  other  nationalities. 
They  were  able  to  live  on  a  few  pennies  a  day,  and  to 
save  money  from  wages  upon  which  Americans,  Irish, 
and  Germans  would  starve.  They  were 
meek,  unresisting,  and  patient,  but  in-  Chinese 
dustrious  and  cunning.    Many  displayed 


a  shrewdness  that  was  more  than  a  match 
for  the  keenest  minded  Caucasian.  In  addition,  they 
are  capable  of  incredible  depravity.  The  vileness  of 
the  Chinese  quarters  in  some  of  our  large  cities  is 
such  as  brought  down  the  wrath  of  heaven  upon 
Sodom  and  Gomorrah.  California  became  so  angered 
because  of  the  unceasing  stream  of  yellow  immigrants 
which  poured  upon  her  shores  that  she  demanded  its 
stoppage.  Congress,  in  1879,  had  passed  a  bill  re- 
stricting Chinese  immigration,  but  it  was  vetoed  by 
President  Hayes.  The  Chinese  government  in  1880 
agreed  to  a  partial  restriction  of  such  immigration, 
but  was  so  tardy  in  ratifying  the  new  treaty  that  in 
188S  a  law  was  enacted  which  prohibited  all  immigra- 
tion of  Chinese  into  the  United  States.  President 
Cleveland  signed  the  act,  which  is  still  in  force. 
While  the  law  is  largely  effective, -the  phenomenal 
cunning  of  the  Mongols  enables  them  in  many  in- 
stances to  circumvent  it.  If  the  stream  has  been 
dammed,  a  rivulet  still  percolates  under  the  walls. 
To  many  it  has  seemed  that  the  law  named  is  a  viola- 
tion of  the  treaty  of  1868,  but  the  Supreme  Court 
holds  that  such  exclusion  is  a  sovereign  right  which 
cannot  be  affected  by  any  treaty. 

We  remember  that  in  1867,  when  a  bitter  quarrel 
existed  between  President  Johnson  and  Congress, 
that  body  passed  the  Tenure  of  Office  Act,  which  pre- 
vented the  Chief  Executive  from  making  any  re- 
movals from  office  without  the  consent  of 
the  Senate.  President  Cleveland,  for  .j^'*^'1  of 
reasons  which  he  deemed  sufficient,  dis-  of  office 
placed  a  certain  district  attorney.  The  Act. 
Senate  demanded  the  cause  for  this  action, 
and  called  for  the  papers  in  the  case.  The  President 
not  only  refused  to  comply,  but  declared  the  act  un- 
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constitutional,  anfl  gave  such  cogent  reasons  for  bis 
views  that  at  the  next  session  Congress  repealed 
the  act. 

As  has  been  stated,  the  Presidential  Succession  Law 
was  passed  during  the  first  administration  of  Presi- 
dent Cleveland.    The  dangerous  contingencj  which 
arose   in   1876  was   effectually  guarded 
for      against  by  an  act  providing  for  the  count- 
in8  o£  *'ectoral  vote,|!-    The  decision  is 
toral  votes,  placed  so  far  as  possible  with  the  State 
courts.   When  that  cannot  be  done  it  rests 
upon  the  concurrent  action  of  the  two  branches  of 
Congress,  acting  separately.    In  the  event  of  their 
failure  to  agree  the  votes  certified  by  the  governor  of 
the  State  shall  be  accepted.   It  would  seem  that  with 
the  passage  of  this  law  every  possible  safeguard  has 
been  provided  against  such  perils  as  have  menaced 
the  country  over  this  Important  matter. 

Action  upon  the  interesting  question  of  Woman 
Suffrage  antedates  and  follows  the  first  administra- 
tion of  President  Cleveland.  Such  suffrage  upon 
equal  terms  with  men  at  all  elections  was 
established  in  Wyoming  in  1869;  in  Colo- 
rado in  1893;  in  Utah  in  1895,  and  in  Idaho 
in  1896.  In  Kansas  the  woman  school  law  went  into 
effect  in  1861,  and  municipal  suffrage  was  estab- 
lished in  1887.  Montana  in  1887  allowed  women  to 
vote  upon  the  issuance  of  municipal  bonds,  and  Iowa  I 
did  the  same  in  1894.  All  the  attempts  to  grant 
women  the  privilege  of  voting  for  presidential  j 
electors  have  been  defeated,  though  such  right  will  j 
doubtless  he  conceded  sooner  or  later.  Female  I 
school  suffrage  prevails  in  Michigan  and  Minnesota 
(187s);  New  Hampshire  and  Oregon  (1878);  Massa- 
chusetts (1879);  New  York  and  Vermont  (1880); 
Nebraska  (1883);  Wisconsin  (1885);  Washington 
(1886);  Arizona,  Montana,  New  jersey,  North 
Dakota,  and  South  Dakota  (1887);  Illinois  (1891); 
Connecticut  (1893);  Ohio  (1894). 

The  year  1888  saw  the  following  presidential  and 
vice-presidential  candidates  in  the  field :  Democrat, 
G rover  Cleveland  and  Allen  G.  Thurman 
Prrtj-  0f  Ohio;  Republican,  Benjamin  Harrison 
efcrttoo  of  Indiana,  and  Levi  P.  Morton  of  New 
of  1888.  York ;  Prohibition,  Clinton  B.  Fisk  of  New 
Jersey,  and  John  A.  Brooks  of  Missouri; 
Union  Labor,  Alson  J.  Streeter  of  Illinois,  and  C.  E. 
Cunningham  of  Arkansas;  United  Labor,  R.  H. 
Cowdry  of  Illinois,  and  W.  II.  T.  Wakefield  of 
Kansas;  American,  James  L.  Curtis  of  New  York,  and 
James  B.  Greer  of  Tennessee.  None  of  these  candi- 
dates, outside  of  the  leaders,  received  any  electoral 
votes.  The  Republicans  were  successful,  securing 
333  votes  to  168  cast  for  the  Democrats. 

Benjamin  Harrison,  like  every  Republican  Presi- 
dent thus  far  elected  since  Abraham  Lincoln,  was  a 
native  of  Ohio,  having  been  born  at  North 
The  Bend,  August  20,  1833.  What  a  remarkahle 

third  distinction  came  to  the  honest  farmer  who 
President,  was  his  father,  for  A  is  father  and  son  were 
each  President  of  the  United  States,  and 
his  grandfather  was  a  signer  of  the  Declaration  of 
Independence.  Benjamin  received  good  educational 
advantages  and  tfas  graduated  from  Miami  University 
in  1852,  after  which  he  became  a  lawyer  and  made 
his  home  in  Indianapolis.  He  volunteered  early  in 
the  Civil  War,  and  won  the  commendation  of  his 
superior  officers  for  his  bravery,  devotion  to  duty, 
and  thorough  efficiency,  and  attained  the  rank  of 
brigadier-general.  Mr.  Harrison  ranks  as  one  of  our 
best  Presidents.  He  was  an  able  statesman,  and  not 
the  slightest  taint  attached  to  his  administration.  He 
had  no  superior  as  an  off-hand  speaker,  his  numerous 
addresses,  delivered  in  the  most  diverse  circum- 
stances, being  models  of  grace,  eloquence,  and  excel- 
lent English,  and  were  marked  by  exquisite  taste. 
He  was  reserved  and  somewhat  cold  in  his  manner, 
and  it  was  said  of  him  and  an  associate  with  similar 
traits,  that  they  "froze  together."  Yet  he  was 
gvntlc  hearted  and  possessed  the  finest  sensibilities. 
Af>ov<»  all  he  was  a  humble  Christian,  always  mindful 
of  his  religious  duties,  and  amid  the  trials  and  re- 


sponsibilities of  bis  high  office,  he  never  swerved 
from  the  obligations  of  his  sacred  profession. 

A  remarkable  naval  disaster  occurred  on  March  15, 
1889,  in  the  harbor  of  Apia,  Samoa.  A  number 
of  American  and  German  warships  were 
anchored  near  one  another,  when,  without  1  <U* 
any  warning,  a  resistless  tropical  hurricane  "sii** 
swept  down  upon  the  vessels.  They 
started  their  engines,  but  though  driven  at  their 
highest  power,  they  were  unable  to  stem  the  force  of 
the  gale  and  began  dragging  their  anchors.  The 
German  gunboat  Eber  resisted  desperately,  but  she 
was  hurled  with  tremendous  force  upon  a  coral  reef 
and  "  turned  turtle."  The  Samoans,  who  looked  upon 
the  Germans  as  their  enemies,  as  indeed  they  were, 
forgot  their  resentment  at  sight  of  the  struggling 
ones,  and  dashing  Into  the  waves,  rescued  one  officer 
and  four  men,  but  five  officers  and  sixty -six  mm  were 
drowned.  The  German  flagship  Adler  was  toswd 
about  like  a  cork,  flung  to  the  top  of  a  reef  and  then 
tumbled  upon  one  side,  twenty  men  being  drowned 
or  killed  in  a  few  minutes.  The  others,  about  a  hun- 
dred in  number,  swam  through  the  raging  waters  to 
the  wreck,  where  they  clung  until  rescued. 

The  American  steamer  Nifsic  escaped  through 
fine  seamanship.  With  a  skill  that  could  not  have 
been  surpassed,  she  dodged  the  reef  and  helpless 
vessels  and  was  beached.  The  German  corvette  01  fa 
seemed  to  regard  each  of  the  vessels  as  a  target,  and 
bumped  into  nearly  every  one,  before  she  reached 
a  sand  flat  upon  which  she  was  flung.  Fortunately 
for  the  British  corvette  Calliope,  she  nad  engine*  of 
exceptional  power.  Slipping  her  cables,  she  headed 
into  the  teeth  of  the  gale,  and  crowded  on  every 
ounce  of  steam.  At  first  she  slowly  yielded,  then  by 
the  utmost  exertion  held  her  own,  began  gaining 
inch  by  inch,  and  finally  reached  the  open  sea  where 
she  was  safe. 

The  U.  S.  steamer  Vandalia  was  swept  on  a  reef 
near  shore  and  sank.  Many  attempted  to  swim  to 
land,  but  were  drowned.  Others  climbed  into  the 
ripping,  but  some  time  after,  the  Trenton  shot  past 
and  knocked  them  off,  some  falling  into  the  water  and 
others  on  the  deck  of  the  Trenton,  which  was  dashed 
upon  the  beach.  The  American  losses  were :  on  the 
Nipsit  7  men ;  the  Vandalia  5  officers  and  39  men, 
and  the  Trenton  1  man.  The  independence  and 
neutrality  of  Samoa  were  guaranteed,  June  14, 1889, 
by  the  United  States,  England,  and  Germany. 

At  irregular  intervals,  the  leading  civilized  coun- 
tries, where  it  would  seem  such  things  ought  to  be  im- 
possible, are  horrified  by  calamities,  attended  with  » 
fearful  loss  of  human  life.  Almost  without  excep- 
tion, these  disasters  are  due  to  criminal  negligence, 
and  a  disregard  of  the  simplest  rules  of  prudence, 
Despite  the  shock  and  indignation  that  thrill  the 
people,  it  rarely  or  never  comes  about  that  the  guilty 
ones  receive  more  than  a  nominal  punishment,  and 
sometimes  not  even  so  much  as  censure.  The  frequent 
miscarriages  of  justice,  and  the  acquittal  of  men, 
possessing  what  is  vulgarly  termed  a  "pull,"  area 
direct  incitement  to  wrong  doing  and  crime,  and 
would  be  a  reproach  to  any  nation,  with  less  claims 
to  civilization  than  ours. 

About  forty  miles  southwest  of  Altoona,  Pennsyl- 
vania,  is  the  city  of  Johnstown,  and  eighteen  miles 
away,  at  the  head  of  a  beautiful  valley,  was 
Conemaugh  Lake,  two  and  a  half  miles  long  1  . 
and  a  mile  and  a  half  wide.   This  largest  disaurr. 
reservoir  of  water  in  the  world  was  held  in 
check  bv  an  immense  dam,  nearly  a  quarter  of  a  mite 
wide.    There  was  a  good  deal  of  distrust  of  the  struc- 
ture and  Johnstown  had  been  alarmed  more  than 
once  by  signs  of  its  yielding.    It  is  well  known  that 
the  pressure  of  water  to  the  square  inch  or  foot  de 
pends  wholly  upon  its  depth.    When  we  reflect  that 
the  height  of  this  dam  was  more  than  a  hundred  feet, 
a  faint  idea  of  the  stupendous  force  forever  pressing 
against  it  may  be  formed. 

On  the  31st  of  May,  1889,  the  dam  suddenly  slipped 
forward  and  set  free  the  vast  reservoir  behind  >t< 
which  rushed  down  the  valley  faster  than  any  light- 
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ning  express  ever  thundered.  The  torrent  traveled 
eighteen  miles  in  seven  minutes,  flinging  trees, 
houses,  rocks,  and  even  massive  locomotives  into 
air,  as  if  they  were  so  many  footballs.  It  descended 
upon  Johnstown  like  an  avalanche,  but  was  stayed 
■when,  loaded  with  debris,  it  collided  with  the  railway 
bridge  below  the  city.  That  stood  like  the  Eddystone 
lighthouse,  seemingly  powerful  enough  to  await  the 
crack  of  doom.  The  houses  thus  checked  took  fire, 
and  hundreds  imprisoned  within  were  bunted  to 
death.  In  some  instances,  victims  of  the  Johnstown 
tiood  were  not  found  for  two  years.  The  total  num- 
ber of  dead  accounted  for  down  to  1904  i.«  -,274. 

Oklahoma,  signifying  in  Indian  "beautiful  land," 
was  carved  from  what  was  formerly  the  western  sec- 
tion of  Indian  Territory,  and  most  of  it 
cp^ninRof  Was  ceded  to  the  United  States  by  Texas  in 
to .HSfiS*  l85°-  Ita  fertility  and  salubrious  climate 
meoL  drew  general  attention  and  a  good  many 
attempts  were  made  by  emigrants  to  secure 
homesteads.  This  was  in  violation  of  our  treaty  with 
the  Indians,  and  government  forces,  as  in  duty 
bound,  ousted  the  intruders.  Others  persisted  in  en- 
tering the  forbidden  land,  and  finally  a  body  of 
armed  settlers  defied  the  authorities.  It  was  a  mad 
act,  as  they  speedily  learned,  for  they  were  hustled 
across  the  border  and  taught  that  it  is  a  rash  thing  to 
trifle  with  the  United  States  government. 

The  value  of  the  land,  its  attraction  to  settlers,  and 
the  fact  that  the  Indian  owners  could  well  afford  to 
part  with  it,  caused  negotiations  to  be  opened  with 
the  Seminoles,  Creeks,  Cherokees,  Iowas,  Kickapoos, 
Pottowatotnies,  Sacs,  and  Foxes,  for  the  surrender  of 
their  titles.  This  being  effected,  President  Harrison 
issued  a  proclamation,  opening  a  large  portion  to 
settlement,  and  designating  the  22d  of  April,  1889,  at 
noon,  as  the  hour  when  intending  settlers  could 
legally  enter  the  domain.  The  scenes  which  followed 
were  unprecedented  in  our  history.  Thousands  of 
men  and  women  gathered  on  the  boundary  line,  com- 
ing from  all  directions,  and  impatiently  awaited  the 
signal  for  permission  to  cross.  Some  of  these  edged 
over,  but  were  sternly  driven  back.  The  multitude 
thus  congregated  on  the  margin  of  Oklahoma  num- 
bered more  than  50,000,  all  burning  with  eagerness 
to  open  the  race  for  new  homes.  When  at  last  the 
sun  touched  the  meridian,  and  the  bugles  sounded,  the 
mad  rush  began.  Horsemen  sent  their  animals  flying 
at  headlong  speed,  the  riders  keenly  scanning  the 
country  as  it  opened  before  them,  in  the  search  for 
favorable  locations.  When  one  of  them  fixed  upon  a 
spot,  he  plunged  toward  it,  threw  his  horse  on  his 
haunches,  leaped  out  of  the  saddle,  and  immediately 
began  staking  out  his  claim.  Those  who  were  on 
foot  panted  forward  and  were  equally  ardent  in  the 
scramble.  A  few  had  managed  to  elude  the  vigilant 
guards  and  were  already  on  the  ground.  A  number 
of  wrangles  and  collisions  took  place,  but  there  were 
enough  sites  for  all  and  more.  In  the  morning,  not 
a  soul  was  to  be  seen  on  a  certain  spot;  at  night, 
Guthrie  with  10,000  population  had  begun  its  exist- 
ence there.  Oklahoma  was  organized  as  a  Terri- 
tory, May  2,  1890.  Later  proclamations  have  thrown 
open  other  portions  to  settlement,  and  it  has  become 
the  most  populous  of  all  the  Territories.  Guthrie, 
the  capital,  is  the  centre  of  commercial  and  political 
activity. 

Oklahoma,  and  parts  of  Kansas  and  Nebraska,  were 
included  in  the  section,  which,  by  act  of  Congress  in 
1830,  was  set  apart  as  the  Indian  country.  Since  then 
so  much  has  been  organized  into  new  States  and  Terri- 
tories that  only  a  fraction  of  the  original 
itvfian  division  remains.  Still  its  area,  with  its 
Territory,  twenty-five  reservations,  is  more  than  six 
times  as  great  as  the  State  of  Connecticut. 
In  the  Territory,  organized  June  30,  1834,  live  the 
Cherokees,  Chickasaw*,  Chootaws,  Creeks  Arapahoes, 
Cheyennes,  Kiowas,  Comanches,  Wyandotte?,  Sacs, 
Foxes,  Pottowatomies,  Shawnees,  Senecas,  Seminoles, 
Ottawas,  and  several  less  important  tribes.  F.'w  of 
these  Indians  are  of  pure  blood,  the  mixture  being 
white  men  and  negroes.    The  location  of  Indian  Ter- 


ritory made  slavery  legal  within  its  borders,  and 
many  of  the  civilized  and  wealthy  Indians  owned 
slaves.  They  joined  the  cause  of  the  Confederacy 
during  the  Civil  War,  and  were  impoverished,  but 
like  the  southerners,  soon  rallied,  and  have  rapidly 
improved  their  condition.  The  existence  of  an  inde- 
pendent and  alien  government  in  the  centre  of  our 
republic  is  an  anomaly  which  is  destined  to  pass  away 
at  no  distant  day. 

Six  States  were  admitted  into  the  Union  during 
Harrison's  administration.  Two  of  them,  North  and 
South  Dakota,  came  in  together,  November 
3,  1889.  The  word  means  "  confederated,"  Dakota"' 
and  the  section  was  named  from  the  Indian 
confederation.  Originally  a  part  of  the  Louisiana 
purchase,  the  Dakotas  were  attached  to  Louisiana 
Territory  in  1805;  to  Missouri  in  1812;  to  Michigan 
in  1834;  to  Wisconsin  in  1836;  to  Iowa  in  1838;  and  to 
Minnesota  in  1849.  On  old  maps  the  extensive  area 
is  represented  as  the  Mandan  region,  from  the  Mandan 
Indians,  who  were  succeeded  by  the  Dakotas.  Lord 
Selkirk,  believing  the  country  to  be  a  part  of  Canada, 
founded  a  Scottish  settlement  at  Pembina  in  1812,  but 
the  error  being  discovered  the  colony  about  ten  years 
later  removed  to  Manitoba.  The  western  portion  be- 
came a  part  of  Nebraska  Territory  in  1854,  and  on 
March  2,  1861,  Dakota  Territory  was  formed,  includ- 
ing, In  addition  to  the  two  Dakotas,  portions  of 
Wyoming  and  Montana,  which  were  joined  to  Idaho 
in  1S63.  The  Indians  had  ceded  25,000  square  miles 
in  the  southeast  to  the  United  States  in  1858,  and 
settlers  began  entering  the  region  shortly  afterward. 
I  The  division  into  North  and  South  Dakota  was  made 
by  Congress,  February  20,  1889.  In  1890,  11,000,000 
acres  of  the  Sioux  reservation,  and  in  1891,  1,000,000 
acres  of  the  Sisseton  reservation,  South  Dakota,  were 
opened  by  the  United  States  to  general  settlement. 
The  two  States  were  admitted,  November  2,  1889.* 
The  world  wide  fame  of  Dakota  wheat  made  each 
division  unwilling  to  surrender  the  distinctive  name, 
and  the  titles  were  a  compromise. 

The  word  "Montana"  is  Spanish,  and  means 
"  mountain  lands."  Originally  a  part  of  Idaho,  it  was 
made  a  Territory,  May  26,  1864,  and  in  1873  some 
two  thousand  miles  were  added  from 
Four  of  the  great  rivers  of  North  America 
have  their  sources  in  Montana,  and  the 
course  of  one  of  them,  the  Yellowstone,  is 
within  its  border.  More  than  a  fourth  of  the  length 
of  the  Missouri  lies  in  Montana,  and  the  waters  which 
form  the  Columbia  gather  in  the  western  portion, 
while  the  Saskatchewan  takes  its  rise  In  the  north- 
west. Thus  Montana  sends  waters  to  the  Pacific,  the 
Gulf  of  Mexico,  and  Hudson  Bay.  The  country  has 
become  the  chief  copper  region  of  the  world,  and  its 
wealth  in  that  metal,  and  in  gold,  silver,  and  lead,  is 
beyond  measure.  Its  rapid  growth  began  with  the 
opening  of  the  gold  mines  in  1S61.  Montana  has 
been  the  battle  ground  of  some  of  the  most  sanguinary 
conflicts  with  Indians  in  recent  years.  The  Custer 
massacre  occurred,  June  25,  1876,  when  the  Seventh 
United  States  Cavalry  was  almost  annihilated.  Mon- 
tana became  a  State,  November  8,  1889. 

Three  days  after  Montana,  Washington  was  ad- 
mitted into  the  Union.  Its  history  is  interwoven 
with  that  of  Oregon,  which  was  discovered 
by  Spanish  navigators  in  the  sixteenth  cen  1  J"f" 
tury.  In  1852,  Oregon  was  divided  along 
the  Columbia  River  and  Washington  was  erected  into 
a  Territory  the  following  year.  At  that  time,  it  in- 
cluded Idaho  and  portions  of  Montana  and  Wyo- 
ming, but  its  present  limits  were  made  in  1863.  As 
has  been  stated  elsewhere,  the  valuable  island  of  Sa/i 

•When  the  document*  admitting  the  Dakotas  were  laid 
before  President  Harrison  for  his  signature,  he  covered  both 
down  to  the  blank  spaces  for  his  name,  turned  them  face  down- 
ward, and  shuffled  them  nbout  until  their  identity  was  hope - 
levdy  eonfusted.  They  were  then  turned  over  mid  signed. 
When  the  ink  was  dry  the  paper*  were  once  more  turned  and 
shuffled  until  no  one  coulfl  tell  them  apnrt.  Thus,  although 
one  of  the  Dakotas  is  a  few  seconds  older  than  the  other,  the 
secret  will  never  be  re\-ealed.  North  Dakota  is  the  thirty-ninth 
and  South  Dakota  the  fortieth  State  is  nil  printed  lists,  but  thil 
j  U  because  of  alphabetical  precedence. 
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Juan  was  claimed  by  England,  and  the  question  being 
submitted  to  Emperor  William  I.,  he  decided  in  11*72 
in  favor  of  the  United  States. 

Idaho  was  first  explored  by  Lewis  and  Clark  in 
1805-6,  and  the  Missouri  Fur  Company  established 
trading  posts  at  various  points  in  1834. 
Idaho.  The  immense  region  west  of  the  Missis- 
sippi was  organized  into  Territories  after 
the  Louisiana  purchase,  all  lying  north  of  California 
and  beyond  the  Rocky  Mountains  being  called  Ore- 
gon Territory.  When  Washington  was  formed  in 
1863,  it  included  the  present  State  of  Montana  and 
nearly  all  of  Wyoming.  It  became  a  State,  July  3, 
1890. 

Wyoming,  which  was  admitted  into  the  Union,  July 
11,  1890,  has  had  a  very  "  mixed  "  history.  Originally 

a  part  of  the  Louisiana  purchase,  it  was  a 
Wyoming,   portion  of  Louisiana  Territory  until  1812, 

when  Missouri  Territory  was  formed.  It 
belonged  to  the  Indian  country  after  1S34;  to  Ne- 
braska after  1854;  to  Dakota  after  1861 ;  to  Idaho  after 
1863,  and  to  Dakota  again  after  1864.  Wyoming  Ter- 
ritory was  organized  in  July  1868,  from  southwest 
Dakota  and  portions  of  Idaho  and  Utah.  It  was  first 
visited  by  Canadians  in  1743-44,  by  American  trappers 
sixty  years  later  and  then  by  employees  of  the  Missouri 
Fur  Company.  Mormons  settled  in  Green  River 
Valley  in  1853.  The  first  Territorial  legislature,  as- 
sembled at  Cheyenne,  in  October,  1869,  conferred 
woman  suffrage  upon  the  same  conditions  as  those 
enjoyed  by  men.  The  Indians  caused  much  trouble, 
but  were  subjected  by  General  Crook  in  1876-77. 

The  last  decade  of  the  nineteenth  century,  when 
reached,  showed  a  marvelous  progress  and  develop- 
ment, such  as  marks  the  history  of  no  other  nation. 

In  1800,  the  area  of  our  country  was  827,- 
prorreha     °44  square  miles;  in  1890,  this  had  grown 

to  3,025.600  square  miles,  which  does  not 
include  Alaska  and  the  islands  belonging  to  us.  The 
population  of  slightly  more  than  five  millions,  had 
Increased  ten-fold,  while  the  wealth  showed  a  still 
more  remarkable  growth,  demonstrating  the  amazing 
development  of  all  manner  of  industries.  In  1890, 
the  miles  of  telegraph  poles  and  cables  would  reach 
seven  times  round  the  world,  and  the  miles  of  wire 
would  have  circled  it  twenty-seven  times.  The  rail- 
way tracks  would  have  reached  three-fourths  of  the 
distance  to  the  moon. 

The  Americans  are  the  greatest  inventors  in  the 
world.  Their  ingenious  conceptions  cover  every 
field,  and,  while  the  vast  majority  of  inventions  never 
pay  the  cost  of  procuring  a  patent,  some  have  proved 

enormously  profitable.  It  is  hardly  possi- 
lnventiona.  ble  to  estimate  the  value  of  Eli  Whitney's 

cotton  gin,  invented  near  the  close  of  the 
eighteenth  century.  No  single  machine  ever  pro- 
duced such  a  marked  effect  upon  the  industrial  de- 
velopment of  our  country.  It  will  be  interesting  to 
recall  some  of  the  special  inventions  made  in  former 
and  later  times. 

The  first  patent  granted  on  this  side  of  the  Atlantic 
was  in  1650,  to  a  resident  of  Lynn,  Massachusetts, 
the  grant  of  course  being  by  the  English  crown.  The 
first  steam  engine  was  set  up  in  Philadelphia  in  1773, 
and  four  years  later,  Oliver  Evans  obtained  a  patent 
for  making  steam  engines.  In  1790,  the  first  Ameri- 
can patent  law  was  passed,  and  the  first  American 
patent  issued.  In  1797,  a  citizen  of  New  Jersey 
patented  a  plow,  since  which  time  the  patented  im- 
provements of  this  useful  utensil  number  several 
thousand.  Thomas  Jefferson,  the  author  of  the 
Declaration  of  Independence,  tried  his  hand  in 
making  the  plow  more  useful  than  the  early  cumbrous 
model. 

The  automobile,  which  has  become  so  popular 
everywhere,  is  a  much  older  invention  than  is  gen- 
erally supposed,  a  patent  for  one  having  been  obtained 
by  Captain  Trevithick  as  long  ago  as  1802.  The 
original  machine  was  a  very  crude  contrivance,  but 
the  great  obstacle  to  Its  use  was  the  universally  bad 
roads.  In  1827,  the  principle  of  the  first  sewing 
machine  was  patented,  and  two  years  later  a  patent 


was  taken  out  for  the  first  typewriter.  As  has  Y4 
stated,  Obed  Hussey  obtained  a  patent  for  a  reaper, 
and  a  year  later  Cyrus  McCormick  patented  his 
much  more  successful  machine.  In  1835,  Samuel 
Colt  invented  his  revolver.  The  first  public  telegram, 
as  we  remember,  was  sent  in  1844,  and  in  the  follow- 
ing year,  Hoe  produced  his  type  revolving  machine. 
The  first  practical  sewing  machine  was  patented  in 
1846,  by  Elias  Howe,  and  R.  F.  Palmer  obtained  Jn 
the  same  year  a  patent  for  a  wooden  leg.  Woodruff  s 
sleeping  car  was  patented  in  185,6,  to  be  succeeded  by 
more  popular  forms  of  construction.  Ten  years  later, 
the  first  American  patent  for  a  bicycle  was  taken  cut- 
The  year  1872  saw  the  invention  of  the  automatic  air 
brake,  and  the  perfection  of  the  duplex  telegraph. 
The  first  gasoline  automobile  was  made  in  this  coun- 
try in  1873,  and  the  following  year  Edison  invented 
his  system  of  quadruplex  telegraphy. 

Americans  had  now  invaded  the  limitless  field  ot 
electrical  phenomena  in  which  the  discoveries  and 
inventions  are  of  the  most  marvelous  nature.  These 
have  gone  on  at  such  a  tate  that  the  present  century 
is  certain  to  advance  farther  into  the  unknow-n  tb*n 
was  ever  dreamed  of  before.  In  1876,  A.  G.  Bell  was 
just  In  time  to  head  off  several  other  inventors  in  se- 
curing a  patent  for  his  telephone.  In  1885,  the  firs* 
electric  railway  was  put  in  operation.  This  motor 
has  become  so  popular  that  it  promises  to  supplant 
steam,  even  on  the  railway  lines.  In  truth,  the  scien- 
title  world  seems  to  have  entered  upon  a  series  of  dis- 
coveries that  must  bring  to  light  many  of  nature's 
profoundest  secrets  that  have  hitherto  been  regarded 
as  beyond  the  reach  of  human  investigation. 

Among  the  first  subjects  to  which  our  forefathers 
gave  attention  was  the  important  one  of  education. 
As  early  as  1622,  Virginia  attempted  to  gjuca(j0- 
establish  a  school  and  university,  but  hos- 
tile Indians  interfered  and  it  came  to  naught,  in 
1633,  the  first  schoolmaster  arrived  in  New  Amster- 
dam, and  the  Collegiate  School  of  the  Reformed 
Dutch  Church  was  founded.  This  institution  has 
preserved  a  continuous  existence  to  the  present  time. 
Two  years  later,  several  schools  were  established  in 
New  England,  among  them  the  Boston  Latin  School 
which  still  flourishes.  The  year  1636  saw  the  found- 
ing of  Harvard  College,  and  of  Symmes's  famous 
school  in  Virginia.  In  1638,  the  first  school  was 
opened  in  New  Haven,  and  two  years  afterward  one 
was  started  in  Rhode  Island.  Within  a  year  others 
followed  at  Ipswich,  Salem,  and  Hartford.  In  1650. 
Plymouth  provided  itself  with  schools,  and  in  1660 
Providence  opened  one.  The  years  1667  and  1669 
saw  the  founding  of  several  private  schools  in  Vir- 
ginia, which  were  very  successful  during  the  colonial 
period. 

The  little  town  of  Newark,  New  Jersey,  opened 
several  schools  in  1683,  and  the  early  settlers  in  Penn- 
sylvania did  not  neglect  the  proper  education  of  the 
young.  The  College  of  William  and  Mary,  the  sec- 
ond on  this  side  of  the  Atlantic,  was  founded  in  Vir- 
ginia in  1693.  In  the  same  year,  the  province  of  New 
Jersey  passed  a  law  providing  for  schools,  and  in 
1698,  the  Penn  Charter  School  was  established  in 
Philadelphia.  Yale  College  dates  from  1701,  and 
Princeton  College  from  1746.  The  well-known  Co- 
lumbia College,  of  New  York  City,  was  first  known 
as  King's  and  was  chartered  in  1754.  Brown  Univer- 
sity is  ten  years  the  junior  of  Columbia,  while  Rut 
ger's  College  came  into  existence  in  1770, 

No  school  book  ever  published  has  had  so  great  a 
sale  as  Webster's  Spelling  Book,  several  million  cop- 
ies having  been  issued  since  it  first  appealed,  in  1783- 
Its  author  was  the  famous  lexicographer,  whose  dic- 
tionary has  been  one  of  the  standards  for  many  years 
on  Ik  th  sides  of  the  Atlantic. 

New  York  founded  its  Public  School  Society  in 
1805.    The  first  practical  step  to  check  the  ravages  of 
intemperance  was  the  organization  of  a 
temperance  society  in  1813.  The  next  year,  J1}'""* 
a  public  meeting  was  held  in  Massachusects  0 
to  consider  the  most  effective  measures  that 
could  be  employed  against  the  spread  of  this  sviL 
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Not  everyone  to-day  understands  how  universal  the 
drink  habit  was,  down  even  to  the  middle  of  the 
nineteenth  century.  Leading  citizens,  and  even 
clergymen,  indulged  to  a  certain  extent,  but  undue 
indulgence  was  condemned  by  all  except  the  victims 
of  the  destroying  habit.  These  efforts  to  stop  the 
ruinous  evil  resulted  in  a  great  amount  of  good,  and 
multitudes  were  saved  from  destruction.  In  i8a6,  the 
principle  of  total  abstinence  was  introduced  at 
Andover,  Massachusetts,  and  in  1827,  the  American 
Society  for  the  promotion  of  temperance  was  founded 
in  Boston. 

A  marked  advance  was  made  in  the  education  of 
girls  in  1821,  by  the  founding  of  Miss  Willard's 
Female  Seminary  in  Troy,  and  that  of  Catherine 
Beecher's  Young  Ladies'  Seminary  in  Hart- 
ford in  1832.  These  institutions  were  not 
only  eminertly  successful  themselves,  but 
they  led  to  the  establishment  of  similar  schools  in 
different  parts  of  the  country,  and,  in  a  few  instances, 
in  foreign  countries.  Miss  Beecher's  school  for 
young  ladies  was  founded  in  Cincinnati  in  1833,  and 
the  American  Anti-Slavery  party  was  organised 
during  that  year.  The  famous  Mount  Holyoke  Semi- 
nary was  started  amid  the  "  hard  times  "  of  1837. 

Normal  schools  for  preparing  teachers  for  their 
profession  have  become  one  of  the  most  potential 
factors  of  education.  The  first  two  in  this  country 
were  opened  in  1839.  It  was  fortunate  that 
£hr<35!  these  pioneer  institutions  came  under  the 
control  of  men  specially  gifted  as  edu- 
cators, and  the  impulse  thus  given  to  the  proper 
training  of  the  instructors  of  youth  was  of  the  most 
beneficent  character.  Normal  schools  soon  became 
recognized  as  an  indispensable  feature  in  the  prep- 
aration of  teachers  for  their  work.  The  founding  of 
colleges  and  professional  and  industrial  schools,  as 
well  as  the  advancement  in  public  school  accommoda- 
tions and  methods,  haye  been  so  marked  and  numer- 
ous that  space  will  permit  no  further  reference  to 
them  in  this  place. 

George  Peabody,  in  1867  and  1869,  provided  a  fund 
°f  13,500,000,  to  be  applied  for  the  purposes  of  educa- 
tion in  the  Southern  States.  These  States  had  been 
so  impoverished  by  the  war  that  no  charity 
was  more  needed,  and  none  was  calculated 
•y  to  do  so  much  real  good.  Of  the  amount 
named,  $1,380,000  was  in  Mississippi  and 
Florida  bonds,  and  neither  was  available, 
Florida  issued  her  bonds  when  a  Territory, 
and  their  legality  had  never  been  acknowledged  by 
the  authorities,  while  Mississippi  had  repudiated  her 
bonds.  This  State  was  thus  given  another  illustra- 
tion of  the  truth  that  honesty  is  the  best  policy.  The 
fund  was  placed  in  the  control  of  fifteen  trustees. 
The  first  object  of  the  fund  was  the  encouragement 
and  establishment  of  public  school  systems  for  the 
free  education  of  children,  which  having  been 
accomplished,  the-  income  is  now  devoted  to  the 
training  of  teachers. 

Mr.  John  F.  Slater,  in  1883,  placed  $1,000,000  in  the 
hands  of  trustees  to  be  applied  to  the  uplifting  of  the 
former  slave  population  of  the  South.  No 
politer1  Par*  of  the  principal  or  income  can  be  used 
fond.  *or  lands  or  buildings,  but  is  devoted  to 
the  preparation  of  teachers  and  education 
in  industries.  The  fund  under  skillful  management 
has  increased  one-half,  without  any  decrease  of  its 
annual  appropriations,  which  are  made  to  schools 
established  by  States,  denominations,  or  individu- 
als. 

Our  ancestors  were  too  busily  occupied  by  the  strife 
for  existence  and  the  Improvement  of  their  material 
condition  to  give  much  attention  to  literature.  There 

were  many  men  of  education  and  culture, 
Literature,  however,  among  the  early  New  Englanders 

who  left  valuable  and  Instructive  narratives, 
histories,  and  chronicles.  A  favorite  method,  until 
some  time  after  the  Revolution,  among  controver- 
sialists was  to  publish  their  arguments  in  the  form  of 
pamphlets.  The  newspapers  of  those  times  were  too 
restricted  in  capacity  to  admit  the  full "  views  "  of  the 
VOL.XXIH.-1311 


various  debaters;  but,  when  the  latter  issued  their 
arguments  at  their  own  expense  they  had  the  ad- 
vantage of  saying  what  they  chose,  and,  at  what 
length  they  pleased,  even  though  the  readers  were 
less  in  number  than  those  who  confined  their  atten- 
tion chiefly  to  the  newspapers.  Among  our  fore- 
fathers, who  published  or  left  behind  them  meritorious 
manuscripts,  were  John  Cotton,  Increase  Mather, 
William  Bradford,  Edward  Winslow,  John  Mason, 
Roger  Williams,  and  Thomas  Hooker.  The  fervid 
days,  immediately  preceding  the  Revolution,  pro- 
duced a  series  of  speeches  and  pamphlets  from  such 
able  men  as  Benjamin  Franklin,  James  Otis,  Samuel 
Adams,  John  Adams,  Thomas  Jefferson,  Thomas 
Paine,  Richard  Henry  Lee,  Peyton  Randolph,  John 
Jay,  Alexander  Hamilton,  and  many  other*. 

Pre-eminent  among  the  wits,  philosophers,  and 
scientific  writers  was  Benjamin  Franklin.  His  fame, 
and  that  of  Jonathan  Edwards,  the  theologian,  is 
world  wide  and  for  all  time.  Virginia  produced 
several  historians  of  ability,  such  as  William  Byrd, 
Robert  Beverly,  and  William  Stith.  In  1705  a 
creditable  history  of  colonial  Virginia  was  published, 
and  Poor  Richard's  Almanac,  which  acquired  great 
popularity,  appeared  in  1733.  Ten  years  later 
Franklin  established  in  Philadelphia  the  first  literary 
periodical  in  this  country.  In  1797,  Charles  Brock- 
den  Brown  published  his  first  book.  It  showed  no 
marked  merit,  and  the  author  is  chiefly  remembered 
as  the  pioneer  in  the  field  of  American  fiction,  though 
a  certain  popularity  still  clings  to  some  of  his  pro- 
ductions. 

The  early  years  of  the  nineteenth  century  brought 
forward  J.  Fenimore  Cooper,  whose  romances  of  the 
sea  and  backwoods  stamp  him  as  a  genius.  His 
pictures  of  frontier  life,  of  the  forest,  the  prairie,  and 
mountains,  charmed  not  only  his  own  countrymen, 
but  all  civilised  peoples.  His  books  have  been 
translated  into  the  principal  foreign  languages,  and 
will  always  be  admired.  His  single  character, 
"  Leatherstocklng,"  would  have  Immortalized  him, 
for  it  is  one  of  the  foremost  creations  in  all  fiction. 
Washington  Irving  was  noted  for  his  delicious  humor 
and  graceful  style ;  William  Cullen  Bryant  has  thus 
far  had  no  superior  among  American  poets,  but 
hardly  inferior  to  him  were  Henry  W.  Longfellow, 

John  G.  Whittier,  Oliver  Wendell  Holmes,  and 
Sdgar  A.  Poe.  Nathaniel  Hawthorne  gave  us  a 
perfectly  classical  grace  of  style,  and  Emerson, 
Lowell,  Prescott,  Bancroft,  Motley,  and  Parkman 
were  giants  in  their  special  fields.  They  give  a  pre- 
eminence to  the  first  half  of  the  nineteenth  century, 
which  is  peculiarly  its  own,  and  has  not  been  equalled 
since  that  time. 

A  hundred  years  of  actual  test  in  every  conceivable 
condition  that  could  arise,  and  amid  all  possible  en- 
vironments, has  demonstrated  the  states- 
manship and  political  wisdom  of  the  framers  The  tm- 
of  the  Constitution.  No  combination  of  cotBstf- 
the  insert  of  minds  could  foresee  all  these  tution. 
new  and  changing  conditions,  and  pro- 
vision, therefore,  had  to  be  made  for  them  as  they 
presented  themselves.  But  the  instrument  had  its 
profound  interpreters,  and  when  the  necessity  arose, 
the  needed  Amendments  were  made,  or  the  "  elastic- 
ity" of  the  Constitution  itself  was  found  to  serve  its 
purpose. 

In  the  course  of  years  certain  customs  have 
acquired  the  force  of  constitutional  law.  Thus  it  is  the 
voice  of  the  unwritten  Constitution  that  no  State  has 
the  right  of  its  own  Initiative  to  secede  from  the 
Union ;  that  presidential  electors  have  no  discretion 
in  voting  for  candidates,  but  must  vote  for  their  party 
nominee  (when  Blumer  of  New  Hampshire,  a  Monroe 
elector,  voted  for  John  Quincy  Adams,  he  really 
obeyed  the  wishes  of  his  party,  for  reasons  that  have 
been  given);  that  a  member  of  the  Federal  House  of 
Representatives  must  reside  in  the  district  which  he 
represents;  that  the  committee  system  of  conducting 
business  shall  prevail  In  both  branches  of  Congress, 
the  members  of  the  committees  in  the  Senate  being 
elective,  while  in  the  House  they  are  appointed  bjr 
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the  Speaker:  that  the  course  of  party  action  in  a 
legislature  mar  be  determined  by  caucus,  and 
every  member  participating  in  such  caucus  is  bound 
br  its  decision.  The  Constitution  is  not  inflexibly 
rigid,  and  it  can  expand  by  construction  and  usage, 


and  in  matter*  really  national  it  can  exercise  such 
original  and  Inherent  powers  as  pertain  to  anj  sov- 
ereign nation.  In  no  other  way  would  representative 
government  be  able  to  operate  over  an  expanded 
territory. 


Presidents  ok  the  United  States. 
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1857-61 
1861-65 

jgHj 

1877-81 
1881- 

1881-85 

1885-89 
«f»9-93 


George  Washington . 

John  Adams  

Thomas  Jefferson. . . . 
James  Madison  

■  met  Monroe      .  . 

ohn  Quin cy  Adams  . 


Name. 


Andrew  Jackson 

Martin  van  Buren   

William  Henry  Harrison 

John  Tyler  

James  Knox  Polk  

Zachary  Taylor  

Millard  Fillmore   

Franklin  Pierce  

James  Buchanan  

Abraham  Lincoln  

assnsM  nated. 

Andrsw  Johnson  

Ulysses  Simpson  Grant. . . 

Rutherford  B.  Hayes  

James  Abram  Garfield  . . 
I nated. 

Chester  Alan  Arthur  

Grover  Cleveland  

Benjamin  Harrison  


it 


Va. 
Mass. 
Va. 


Kasm 

Tenn. 
N.  V. 

O. 

Va. 
Tenn. 

La. 
N.  Y. 
N.  H. 

Pa. 

111. 

N  C 

O. 


Vt. 
N.  Y. 
O. 


-  - 

.- 


•799 
I8a6 

■ 

1836 
1831 

\t£ 

1849 
1850 
1874 
i860 

1V,S 

1865 

|8H<, 

1881 
1886 
190 1 


r 
S. 


Ped. 
Rep. 

Dera. 

Whig 

Dem. 

Whig 
Dem 
Rep. 


5« 

Dem 
67  Kcj> 


Vice-Presidents  or  the  United  States. 


1 

1  SaVf" 

I 

!£,} 

3 

1801-05 

4 

1805-u 

i 

1813-14 

1817-75 

I 

18J5-J1 

1833-37 

9 

1837-41 

10 

1841- 

11 

1*45-49 

u 

1849-53 

»S 

1853- 

■4 

1857-61 

3 

1865- 

3 

1869-73 

"9 

lh;7-i.i 

JO 

lB8l- 

SI 

1885- 

11 

Mama 


John  Adams  

Thomas  Jefferson  

Aaron  Burr.  

George  Clinton  

Elhndge  Gerry  

Daniel  D.  Tompkins  

iohn  C.  Calhoun  .  .*  
fart  in  Van  Buren  

Richard  M.  Johnson  

John  Tyler  

— became  president,  1841 

George  M.  Dallas  

Millard  Fillmore.  

— became  president,  1849 

William  R.  King  

John  C.  Breckinridge  

Hannibal  Hamlin  

Andrew  Johnson  

— became  president,  1865 

Schuyler  Colfax  

Henry  Wilson  

Wm.  Almon  Wheeler.  . 

Chester  Alan  Arthur  

—became  president.  1&81 
Thomas  A.  Hendricks. . . . 
Levi  P.  Morton  


i* 


ox 

II 


m  m 

Va. 

N.  Y. 

kfasa 

N.  Y. 
8.  C 
N  Y 

Va. 

Pa. 

N.  Y. 

Ala. 

Ky. 
Me. 
Tenn. 

N.  Y. 
Mass. 

1*  Y. 


Ind. 
N  Y. 


SM 


18* 

1811 
1S14 
1815 

s 

9E 

1«74 

1*93 
1-75 
189I 

1873 

as 

& 
1S86 


i 


1S16  56 1  " 

1883    66  Dec 

 F- 


BIBLIOGRAPH  Y. 


Adams,  Henry,  "History  of  the  United  States  of 
America "  during  the  administration  of  Thomas  Jefferson 
and  James  Madison,  9  vols.:  1889-91,  C.  Scribner's  Sons, 
New  York. 

"American  Archives,"  Fourth  Series.    Containing  a 
documentary  history  of  the  English  Colonies  in  North 
America  from  March  7  to  July  4,  1776,  6  vols. :  1837-46,  M 
St.  Clair  and  Peter  Force,  Washington. 

Ammen,  Daniel,  "The  Navy  in  the  Civil  War":  1883, 
C.  Scribner's  Sons,  New  York. 

Andrews,  E.  Hkn;.,  "History  of  the  Last  Quarter  Cen- 
tury in  the  United  States,  1870-95,"  2  vols. :  1896,  C.  Scrib- 
ner's Sons,  New  York. 

"  Applkton's  Cyclopedia  of  American  Biography," 
7  vols. :  1887-1900,  D.  Appleton  &  Co.,  New  York. 

Bancroft,  G force.  "History  of  the  United  States  from 
the  Discovery  of  the  Continent,  6  vols. :  1883-85,  D.  Ap- 
pleton  &  Co.,  New  York. 

Bancroft,  Hubert  H,  "  History  of  the  Pacific  States 
of  North  America,"  34  vols.:  1882-90,  A.  L.  Bancroft  & 
Co.,  San  Francisco. 

"  Battles  and  Leaders  of  the  Civil  War,''  edited  by 
R.  U.  Johnson  and  C  C.  Buell,  4  vols.:  1887,  The  Century 
Co-New  York. 

Benton,  Thomas  H,  "Thirty  Years*  View:  A  History 
of  the  Working  of  the  American  Government,  1820-50,"  etc, 
2  vols. :  1861-62,  D.  Appleton  &  Co.,  New  York. 

Bishop,  John  Lrander,  "  History  of  American  Manu- 
facture from  1608  to  i860,  and  the  Results  of  Each  Census," 
with  an  appendix  containing  statistics,  2  vols.:  1868,  E. 
Young  &  Co.,  Philadelphia. 

Blaine,  James  G,  Twenty  Years  of  Congress,"  2  vols. : 
1884-86,  The  Henry  Biel  Publishing  Co,  Norwich,  Conn. 

Bolles,  Albert  S,  "Financial  History  of  the  United 
States,"  2  vols.:  1883-86,  D.  Appleton  &  Co..  New  York 

Boone.  Richard  G,  •  Education  in  th«  United  States 
from  the  Earliest  Settlements":  1889,  D.  Appleton  &  Co, 
New  York. 

Bourinot,  J.  G,  "Story  of  Canada":  1806,  G.  P.  Put- 
nam's Sons,  New  York. 

Bradford,  Alex.  W,  "  American  Antiquities  and  Re- 
searches into  the  Origin  and  History  of  the  Rod  Race": 
184 1,  Dayton  Sc.  Saxton.  New  York. 

Bradford,  Alden,  "History  of  Federal  Government, 
1789- 1839" :  1840,  Samuel  G.  Simple  ins,  Boston. 


Brooks,  N.  C,  "Complete  History  of  the  Mexicsa 
War":  1849,  Gregg,  Elliot  &  Co,  Philadelphia. 

Brown,  Alexander,  "The  First  Republic  in  America": 
An  Account  of  the  Origin  of  this  Nation,  from  the  Records 
then  (1624)  Concealed  by  the  Council,  etc. :  1898,  Houghton. 
Mifflin  &  Co.,  Boston. 

Bruce,  Philip  A,  *  Economic  History  of  Virginia  in  the 
Seventeenth  Century,"  2  vols.:  1896,  The  MacmiUan  Co, 
New  York. 

Bryce,  James,  "The  American  Commonwealth,"  2  rob.: 
1888,  The  Macmillan  Co,  New  Ybrk. 

Burgess,  John  W,  "The  Civil  War  and  the  Constitu- 
tion," 1859-65,  2  vols. :  1901,  C.  Scribner's  Sons,  New  York. 
Burgess,  John  Wl  'The  Middle  Period,  1817-60": 
C.  Scribner's  Sons,  New  York. 


URGEss,  John  W,  "  Reconstruction  and  the  ConstitE- 
tion,  1 866-76  t  1902,  C.  Scribner's  Sons,  New  York. 

Cable,  George  W,  "The  Negro  Question":  1890,  C 
Scribner's  Sons,  New  York. 

Carrington,  Henry  B,  "Battles  of  the  American  Res- 
olution, 1775-81 ":  1876,  Barnes  &  Co,  New  York. 

Clark  f,  James  Freeman,  "  History  of  the  Campaign  ot 
1812,"  and  "Surrender  of  the  Port  of  Detroit" :  1848,  Geo. i. 
Appleton,  New  York. 

Coffin,  Charles  Carleton,  "Old  Times  in  the  Col- 
onies": 1881,  Harper  &  Bros,  New  York. 

Cooke,  John  Esten,  "Life  of  General  R.  E.  Let  1 
1873.  D.  Appleton  &  Co,  New  York.  .  , 

Cooley,  T.  M,  Hitchcock.  H,  et  <*/,  " Conitimttonii 
History  of  the  United  States  as  Seen  in  the  Development 
American  Law":  1880,  G.  P.  Putnam's  Sons,  New  York. 

Cooper,  James  Fenimore,  "  History  of  the  Nary  of  the 
United  States  of  America,"  2  vols. :  1839,  Lea  &  Blanchsri, 
Philadelphia.  , 

Cullom.  George  W,  "Campaigns  of  the  War  of 
1812-15"  :  1870,  Jos.  Miller,  New  York. 

Curtis,  George  T,  "  History  of  the  Origin,  Formate 
and  Adoption  of  the  Constitution  of  the  United  States,  t 
vols. :  1860-65,  Harper  Bros,  New  York. 

Davis,  Jefferson,  "Rise  and  Fall  of  the  Confederal 
Government,"  2  vols.:  1881,  D.  Appleton  &  Co-  Ne» 

Dexter,  Morton,  "Story  of  the  Pilgrims":  1894.  Coc- 
gregationalist  Pub.  Co.,  Boston. 


Digitized  by  Google 


UNITED  STATES. 


Drake,  Samuel  Adams,  "Border  Wan  of  New  Eng- 
And  "  :  1897,  C.  Scribn er's  Sons,  New  York. 

Drake,  Samuel  Adams,  "The  Making  of  New  Eng- 
land, 1580-1643":  1886,  C.  Scribner'c  Sons,  New  York. 

Drake,  Samuel  Adams,  "The  Making  of  the  Ohio 
Valley  States,  1660-1837":  1 894,  C.  Scribner's  Sons,  New 
^  orlc. 

Drake,  Samuel  Adams,  "The  Making  of  Virginia  and 


the  Middle  Colonies,  1578-1701": 


New  York. 


Wax."  3 


John  W.,  "Hi 
:  1867-70,  Harper 


1803,  C.  Scribner'i  Sons, 
OyU 


of  the 

New  York. 


Eggleston,  Edward,  "The  Beginners  of  a  Nation": 
1S96,  D.  Aopleton  &  Co,  New  York. 

Elliott,  Orrin  Ll  "The  Tariff  Controversy  in  the 
United  States,  1780-1833"  :  1892,  Leland  Stanford,  Jr.,  Uni- 
versity, California. 

Elliott,  Charles  Wyllys,  "New  England  History," 
2  vols.:  1857,  Chas.  Scribner.  New  York. 

Ellis,  George  E,  "  Puritan  Age  and  Rule  in  the  Colony 
of  Massachusetts  Bay,  1639-85":  1888,  Houghton,  Mifflin 
Sc.  Co.,  Boston. 

Fiskk,  John,  "The  American  Revolution,"  2  vols.: 
1891.  Houghton,  Mifflin  &  Co.,  Boston. 

riSKE,  John,  "Critical  Period  of  American  History": 
1898,  Houghton,  Mifflin  &  Co,  Boston. 

Fiskk,  John,  " The  Discovery  of  America,"  2  vols. :  1892, 
Houghton,  Mifflin  &  Co,  Boston. 
_  Fiskk,  John,  "  History  of  the  United  States  for  Schools 
,  Mifflin  &  Co, 


Gordy,  J.  P,  "  A  History  of  the  Political  Parties  in  the 
United  States,"  2  vols. :  1900-02,  Henry  Holt  &  Co.,  New 
York. 

Grant.  Ulysses  S,  "Personal  Memoirs,"  2  vols.: 
1885-86,  The  Century  Co,  New  York. 


Hart,  Albert  B,  "Formation  of  the  Union," 
1  8cm,  Longmans,  Green  &  Co,  New  York. 

Helps,  Sir  Arthur,  "Spanish  Conquest  of 
3  vols. :  1900,  John  Lane,  London. 

Higginson,  Thomas  Wentworth,  "Larger  History  of 
the  United  States":  1886,  Harper  Bros,  New  York. 

of 


Hildreth,  Richard  "History  of  the  United 
America,"  6  vgls :  1851,  Harper  Bros,  New  York. 

Hinsdale,  B.  A~  "The  American  Government":  n.d, 
Werner  Book  Co,  Chicago. 

Holst,  H.  VON"  The  Constitutional  and  Political  His- 
tory of  the  United  States,"  8  vols. :  1876-92,  Caliaghan  & 
Co..  Chicago. 

Hosmer.  James  K,  "Short  History  of  the  Mississippi 
Valley  " :  1901,  Houghton,  Mifflin  &  Co,  Boston. 

Hubbard,  William,  "The  Indian  Wars  of  New  Eng- 
land," 2  vols. :  1875,  Elliot,  Woodward,  Roxbury,  Mass. 

HUTCHINSON, Thomas,  "  History  of  the  Colony  of  Mass- 
achusetts Bay  from  1628  until  1750,''  2  vols. :  1765,  M.  Rich- 
ardson, London. 

Hutchinson,  Thomas,  "History  of  the  Colony  of 
Massachusetts  Bay  from  1750  until  1774 n  *  «&*  J-  Murray, 
London. 


Irving,  Washington, 
vols. :  1856-59,  G.  P.  ~ 


Life  of  George  Washington,"  5 
Sons,  New  York. 


James,  William,  "Naval  History  of  Great  Britain,  1793- 
1820,"  6  vols. :  1878,  R.  Bentley  &  Son,  London. 

Jefferson,  Thomas,  "The  Writings  of,"  collected  and 
edited  by^P.  S-^0^  «76o-t826,  10  vols.:  1892-99,  G.  P. 

Jo^ston^leTandkr,  "  History  of  American  Politics" : 
1881,  Henry  Holt  &  Co,  New  York. 

KlNGkRuFUS,"Ohk>.  First  Fniits  of  the  Ordinance  of 
1787  "  :  1888,  Houghton,  Mifflin  &  Co,  Boston. 

KiNGSFORD,  William.  "The  History  of  Canada,"  10 
vols. :  1888,  K.  Paul.  French,  Trubner  &  Co,  London. 

Kinley,  D,  "The  History,  Organization  and  Influence 
of  the  Independent  Treasury  of  the  United  States":  iSql 
T.  Y.  Crowell  &  Co,  New  York. 

Lalor,  John  J.  (Editor),  "Cyclopedia  of  Political 
Science,  Political  Economy,  and  of  Political  History  of  the 
United  States,"  3  vols.:  18S1-84,  Rand,  McNally  &  Co, 
Chicago. 

Larned,  J.  N,  "  History  of  the  United  States  for  Sec- 
ondary Schools^:  iqo.l  Houghton^Mifflin  &  Co,_Boston. 

1 H, 


Lodge,  Henry  Cabot,  "Alex 
Houghton,  Mifflin  &  Co,  Boston. 

Lodge,  Henry  Cabot,  "Daniel  Webster": 
Houghton,  Mifflin  &  Co,  Boston. 

Lodge,  Henry  Cabot,  "Short  History  of  the  English 
Colonies  in  America" :  1881,  Harper  Bros.,  New  York. 

LossiNC,  Benson  J,  "  A  New  History  of  the  United 
States" :  1875,  Bano  &  Dillon,  New  York. 

McCrady.  Edward.  "History  of  South  Carolina,"  3 
vols. :  1807.  The  Macmillan  Co,  New  York. 

MacDonald,  William  (Editor),  "Select  Charters  and 
Other  Documents  Illustrative  of  American  History  "  :  1899, 
The  Macmillan  Co,  New  York. 

MacM aster,  John  Bach,  "A  History  of  the  Peoples  of 
the  United  States  from  the  Revolution  to  the  Civil  War,"  7 
vols. :  1885,  D.  Appleton  &  Co,  New  York. 

Macy,  Jesse,  6  Our  Government,  How  It  Grew,  What 


It  Does,  and  How  It  Does  It " :  1802,  Ginn  &  Co,  I 

Ma  Han,  A.  T,  "Influences  of  Sea  Power  upon  History, 
1660- 1 783":  1890,  Little,  Brown  &  Co,  Boston. 


Nicola y.  John  G.  and  Hay,  John, 
mplete  Works,  10  vols. :  1894,  Centui 


itury  Co,  New  York. 


0*Callaghan,  E.  B,  "History  of  New 
vols. :  1846,  D.  Appleton  &  Co,  New  York. 

Osgood,  Herbert  L,  "The  American  Colonies  in  the 
Seventeenth  Century":  1904,  The  Macmillan  Co,  New 
York. 

Palfrey,  John  G,  "History  of  New  E 
1860-77  :  1890,  Little,  Brown  &  Co,  Boston. 

Parkman,  Francis,  Jr.,  "The  Conspiracy  of  Pontiac  and 
the  Indian  War  after  the  Conquest  of  Canada,"  2  vols. :  1851, 
Little,  Brown  &  Co.,  Boston. 

Parkman,  Francis,  "Half  a  Century  of  Conflict,"  2 
vols. :  1892,  Little,  Brown  &  Co,  Boston. 

Parkman,  Francis,  "Pioneers  of  France  in  the  New 
World"  :  1874.  Little,  Brown  &  Co,  Boston. 

Parton,  James.  "Life  and  Times  of  Aaron  Burr,"* 
vols. :  1867,  Houghton,  Mifflin  &  Co,  Boston. 

Parton.  James.  "  Life  of  Andrew  Jackson,"  3  vols. :  i860, 
Houghton,  Mifflin  k  Co,  Boston. 

Phillips,  Henry,  Jr,  "Historical  Sketch  of  the  Paper 
Currency  of  the  American  Colonies  Prior  to  the  Adoption  of 
the  Federal  Constitution  "  :  1865.  W.  E.  Woodward,  Roabury, 
Mass. 

Phisterer,  Frederick,  "Statistical  Record  of  the  Ar- 
mies of  the  United  States":  1883,  C.  Scribner's  Sons,  New 
York. 

Poor,  Henry  V,  "  Manual  of  the  Railroads  of  the  United 
States":  1867-1903,  H.  V.  Poor,  New  York. 

Prescott,  George  B,  "  Electricity  and  the  Electric 
Telegraph,"  2  vols. :  1892,  D.  Appleton  &  Co,  New  York. 

Prescott,  William  H,  "History  of  the  Reign  of  Fer- 
dinand and  Isabella,"  3  vols. :  1868,  J.  B.  Lippincott  &  Co, 
Philadelphia. 

Preston,  Howard  W.  (Editor),  "Documents  Illustra- 
tive of  American  History,  1606-1863.  with  Introductions  and 
:  1866,  G.  P.  Putnam's  Sons,  New  York. 


Rhodes,  James  F,  "History  of  the  United  States  from 
the  Compromise  of  1850  to  1864,"  4  vols. :  1893-95,  The 
Macmillan  Co,  New  York. 

Roberts,  Charles  G.  D,  "History  of  Canada":  1897, 
L.  C.  Page  &  Co,  Boston. 

Roberts,  Ellis  H,  "New  York,  the  Planting  and 
Growth  of  the  Empire  State,"  2  vols.:  1857,  Houghton, 


Lecky.Wm.  E.  1 


«..,. tm.**  11,  'History  of  England  in  the  Eighteenth 
y,"  8  vols. :  1870-90,  D.  Appleton  &  Co,  New  York, 
coln,  Abraham.  "Complete  Works,"  2  vols.:  181 
The  Century  Co,  New  York. 


1894. 


Mifflin  &  Co,: 

Roosevelt,  Theodore,  "The  Winning  of  the  West," 
4  vols. :  1894-96,  G.  P.  Putnam's  Sons,  NewYork. 

Ropes.  John  C,  "The  Story  of  the  Civil  War,"  2  vols. : 
1894-98,  G.  P.  Putnam's  Sons,  New  York. 

Koutlbdge,  James,  'Chapters  in  the  History  of  Popu- 
lar Progress,  1660-1820,  Chiefly  in  Relation  to  the  Freedom 
of  the  Press  and  Trial  by  Jury  with  an  Application  to  Later 
Years":  1876,  The  Macmillan  Co,  New  York. 

Russel,  Ishml  C,  "A  View  of  the  World  in  1900  — 
North  America" :  1904,  D.  Appleton  &  Co,  New  York. 

Schaff,  Philip,  "Progress  of  Religious  Freedom"- 
i8Sq,  C.  Scribner's  Sons,  New  York. 

Schouler,  James,  "History  of  the  United  States  of 
America  under  the  Constitution,"  6  vols. :  1886-99,  Dodd, 
Mead  &  Co,  New  York. 

Schuyler,  George  W,  "Colonial  New  York,"  2  vols. : 
188^  C.  Scribner's  Sons,  NewYork. 

Sherman,  W.  T,  "Memoirs  by  Himself,"  2  vols.:  1875, 
D.  Appleton  &  Co,  New  York. 

Sheridan,  Philip,  "Personal  Memoirs":  1888,  Charles 
L.  WUster,  New  York. 


Digitized  by  Google 


836 


UNITED  STATES. 


Sparks,  Tared,  " Library  of  American  Biography,"  First 
Series,  10  vols. :  1856,  Harper  Bros,  New  York. 

Spaulding,  Elbridge  T,  "History  of  the  Legal  Ten- 
der Paper  Money  Issued  during  the  Great  Rebellion": 
1809,  Express  Printing  Co,  Buffalo. 

Stanwood,  Edward,  "A  History  of  the  Presidency": 
1898,  Houghton,  Mifflin  fit  Co,  Boston. 

Stith,  William,  "History  of  the  First  Discovery  and 
Settlement  of  Virginia " :  1753,  S.  Birt,  London,  Sabine  Re- 
print.  New  York. 

Storey,  Moorpield,  "Charles  Sumner":  1900,  Hough- 
ton. Mifflin  &  Co.,  Boston. 

Sumner,  William  G,  "  A  History  of  Banking  in  the 
United  States":  180b,  Journal  of  Commerce,  New  York. 

Swett,  John,  "American  Public  Schools":  1900, 
American  Book  Co,  New  York. 


Taussig,  F.  W,  " Tariff  History  of  the  United  States": 
1880,  G.  P.  Putnam's  Sons,  New  York. 

Thurston,  Robert  H,  "  History  of  the  Growth  of  the 
Steam  Engine  "  :  1878,  D.  Appleton  &  Co,  New  York. 

Thwaites,  Reuben  G,  "The  Colonies,  1498-1750": 
1891,  Longmans,  Green  &  Co,  New  York,  London. 

Tower,  Charlemagne,  Jr,  "The  Marquis  de  Lafayette 
in  the  American  Revolution,"  2  vol*. :  1895,  J.  B.  Lippincott, 
Philadelphia. 

Tucker,  George  F,  "The  Monroe  Doctrine":  1885, 
Geo.  B.  Reed,  Boston. 
Moses 

. : 


*  Tyler,  J 


1607-1765,"  2  vols. 


July,  1904. 


C,  "History  of  American  Literature, 
1878,  G.  P.  Putnam's  Sons,  New  York. 


Tyler,  M 

fflin  &  Co, 


Francis  (Editor),  "Digest  of  the  Interu- 
Jie  United  States,''  3  vols. :  1886,  C 


Moses^C,  "Patrick  Henry":  1887,  Houghton. 

Urn  am.  Charles  W,  "Salem  Witchcraft,"  a  vols. :  1867, 
Wiggin,  Boston. 

Walker,  Francis  A,  "The  Making  of  the  Nabon, 
1783-1817"  :  1895,  C.  Scribner's  Sons,  New  York. 

Washington,  Booker  'I'.,  "The  Future  of  the  Negro": 
180a  Small,  Maynard  &  Co,  Boston. 

Washington,  George,  "Writings"  (Edited  bv  W.  C 
Fordt.  14  vols. :  1880-93,  G.  P.  Putnam's  Sons,  New  York 

Webster,  Daniel,  "  Works,"  6  vols. :  1890,  Little,  Brow 
&  Co,  Boston. 

Wharton, 
tional  Law  of  the 
Printing  Office,  Washington. 

Williams,  George  W,  "  History  of  the  Negro  Race  in 
America,  1619-1880" :  1883,  G.  P.  Putnam's  Sons,  New  York. 

Wilson.  Woodrow.  "Congressional  Government": 
1885.  Houghton,  Mifflin  &  Co,  Boston. 

Wilson,  Henry,  "  Rise  and  Fall  of  Slave  Power,"  3 
vols. :  1872,  Houghton,  Mifflin  &  Co,  Boston. 

WiNSOR,  Justin, "The  Mississippi  Basin:  The  Strueek 
in  America  between  the  English  and  the  French,  1607-1703": 
1895,  Houghton.  Mifflin  &  Co,  Boston. 

WiNSOR.  |USTIN.  "The  Westward  Movement":  1898, 
Houghton,  Mifflin  &  Co,  Boston. 

WiNSOR,  Justin,  "Narrative  and  Critical  History  of 
America,"  8  vols.:   1884-89,  Houghton,  Mifflin  &  Co, 


Edward  S.  Ellis,  A.  M. 


Digitized  by  Google 


UNITED  STATES. 


837 


PART  II.- PHYSICAL  GEOGRAPHY  AND  STATISTICS. 

CoyiyrigM,  1901,  by  The  Werner 

Location,  Area,  btc. 


The  United  States  occupy  the  central  part  of  the 
northern  half  of  the  western  continent.  They  are 
bounded  and  washed  on  the  east  by  the  Atlantic 
Ocean,  on  the  west  by  the  Pacific,  on  the  north  bj  the 
chain  of  the  great  lakes,  sod  on  the  south  bj  the  G.ulf 
of  Mexico.  The  territory  embraced  in  the  domain  of 
the  government  extends  through  34*  3C  of  latitude, 
and  57*  of  longitude.  The  southernmost  point  of  the 
country  is  Key.  West,  Florida,  and  the  northernmost 
the  country  abutting  on  the  Georgian  strait  in  Wash- 
ington. The  southernmost  and  northernmost  paral- 
lels of  latitude  are  a**  3a'  and  49%  respectively,  and 
the  easternmost  and  westernmost  meridians  of  long  i 
tude  are  the  67th  and  134th.  The  greatest  breadth  of 
the  country  is  about  3,100  miles,  and  its  greatest 
length  from  north  to  south  about  1,780  miles.  The 
Russian  cession  of  Alaska  having  completed  the  area 
of  the  United  States  up  tc  1870,  the  census  of  that 
year  gave  the  following  summary  of  the  country's 
area:  Originally,  as  limited  bj  treaty  with  Great 
Britain  (1783),  this  area,  expressed  in  square  miles, 
was  (after  the  cessions  of  States  to  the  United  States), 
in  the  States,  430,893;  out  of  the  States,  406,90, —  in 
all,  817,844.  The  additions  were  (1803),  from  France, 
the  province  of  Louisiana,  1,171,931 ;  (1819)  from 
Spain,  Florida,  59,368;  (1845)  the  Texan  annexation, 

:  Mei  " 


176,133;  (1848)  the  first  Mexican  cession,  545.783; 
(1853)  the  second  Mexican  cession,  45,535;  and  finally 
(1867)  the  Russian  cession,  Alaska,  577,390, —  making 
the  total  area  of  the  United  States  3,603,884.  square 
r*iles. 


r*BLB  I. —  Abba,  Population,  and  Density  of 
Settlement,  1870. 
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It  should  be  noted  here  (1)  that  the  land  surface  of 
the  United  States  when  Increased  by  the  water  sur- 
face of  the  great  lakes  and  rivers,  gives  a  total  area  of 
sbout  4,000,000  square  miles;  and  (a)  that  the  excess 
of  the  total  area  at  1870  over  the  total  area  of  t86o 
represents  the  Russian  cession  of  Alaska;  the  excess 
of  i860  over  1850,  the  second  Mexican  cession,  or 
Gadsden  Purchase;  the  excess  of  1850 over  1840,  the 
Texan  annexation  and  first  Mexican  cession;  and  the 
excess  of  1810  over  1800,  the  French  cession,  or 
Louisiana  Purchase. 

The  following  table  shows  the  area  in  square  miles 
of  the  States  and  Territories,  together  with  the  land 
and  water  surfaces,  according  to  the  United  States 
census  of  1880: 

Table  II.— Land  and  Wateb  Surface  by  States 

AND  TEEBITORIES. 
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States  asd  TtnaiTomis. 


Indian  Territory  
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The  above  table  excludes  Alaska,  as  the  systematic 
survey  of  that  region  is  still  in  progress,  and  annual 
reports  show  an  increasing  gross  area. 

The  boundaries  of  the  United  States,  both  north 
and  south,  are  partly  natural  and  partly  artificial. 

The  line  between  Canada  and  the  States  in 
the  northeast  is  artificial  until  it  reaches 
the  St.  Lawrence  system,  when  that  be- 
comes the  line  of  demarcation  between  the  two 
countries  for  a  portion  of  its  extent,  and  beyond  the 
Lake  of  the  Woods  it  again  becomes  an  artificial  line 
extending  along  the  49th  parallel.  It  is  about  3,700 
miles  long.  The  boundary  between  the  United  States 
and  Mexico  is  partly  marked  by  the  Rio  Grande  and 
partly  by  an  artificial  irregular  line  extending  in  a 
southeasterly  direction  from  the  southernmost  limit 
of  California  across  to  the  Rio  Grande  at  a  point 
where  it  leaves  the  Territory  of  New  Mexico.  This 
line  is  about  2,100  miles  long.  The  total  ocean  shore 
line,  excluding  Islands,  bays,  and  other  irregularities, 
is  about  5,370  miles  long,  making  the  total  ocean 
shore  and  boundary  lines  about  11,070  miles  long. 
If  the  bays,  islands,  etc.,  are  included,  the  aggregate 
ocean  shore  and  boundary  lines  will  reach  a  length  of 
about  35,000  miles. 

Francis  A.  Walker,  Superintendent  of  the  Ninth 
Census  of  the  United  States  (1870),  in  his  official  re- 
port, entered  into  an  interesting  discussion  of  what 
ne  termed  the  "  line  of  population,"  in  other  words 
the  demarcations  of  the  settled  area  of  the  country. 
On  the  large  map  from  which  the  engraved  ones  in 
the  report  were  reduced  he  traced  an  unbroken  line 
which  started  on  Passamaquoddy  Bay  in  Maine,  ran 
around  the  continuously  populated  region,  in  and 
out  as  the  facts  of  settlement  required,  and  termi- 
nated on  the  Atlantic  coast  just  above  the  Florida 
boundary.  This  line  he  found  to  be  3,300  miles  long. 
Then,  making  an  approximate  estimate  of  the  area 
between  the  coast  and  the  line  thus  traced,  he  found 
that  the  settled  area  in  1790  was  336,085  square  miles 
in  extent,  and  that  this  entire  body  lay  between  31* 
and  45*  north  latitude  and  between  67"  and  83°  west 
longitude. 

Outside,  however,  of  this  body  of  continuous  settle- 
ment, there  were,  in  1790,  in  addition  to  a  score  of 


small  and  remote  posts  and  settlements,  such  as  De- 
troit, Vincennes,  Kaskaskia,  Prairie  du  Chien,  Mack- 
inac, Green  Bay,  Sault  St.  Marie,  etc.,  and  in  addi- 
tion to  the  humble  beginnings  of  Elmira  and  Bine,- 
hamton  in  New  York,  which  then  lay  ouuide  the  line 
traced  on  the  map,  three  considerable  masses  of  pop- 
ulation, one  in  Western  Virginia,  one  in  Kentucky, 
and  the  third  in  Tennessee,  which  required  to  be 
taken  into  account  in  computing  the  settled  irti 
That  in  Western  Virginia  lay  upon  the  Ohio  and 
Kanawha  Rivers,  and  comprised  about  750  square 
miles.  That  in  Kentucky  lay  across  the  Licking, 
Kentucky,  Salt  and  Green  Rivers,  and  comprised 
about  10.900  square  miles.  That  in  Tennessee  b? 
along  the  Cumberland  River,  and  embraced  about 
1,300  square  miles.  If  we  add  1,000  square  miles  for 
all  the  other  patches  of  settlement  outside  the  "line 
of  population,"  we  shall  have  the  settled  area  of  1790, 
339,935  square  miles,  the  aggregate  population  being 
3,939,314,  and  the  average  density  of  settlement  16.4 
inhabitants  to  the  square  mile. 

By  1870  the  "  line  of  population  "  embraced  1,178,- 
068  square  miles,  all  between  37*  15'  and  47'  3C  north 
latitude  and  between  67*  and  99*  45'  west  longitude. 
From  this,  however,  deduction  should  be  made  ol 
37,739  square  miles  on  account  of  interior  spscei 
vacant  of  population,  and  to  what  is  left  should  be 
added  11,810  square  miles  on  account  of  settled  tracts 
east  of  the  100th  meridian,  and  120,100  on  account  of 
the  great  Pacific  settlements,  making  the  area  settled 
in  1870,  according  to  the  rule  of  two  or  more  inhab- 
itants to  the  square  mile,  not  less  than  1,373,239 
square*  miles,  the  aggregate  population  being  38,558, 
371,  and  the  average  density  of  settlement  30J  to 
the  square  mile. 


Tablk  III.  Dkvilopmint  or  the  Frojcttee  Lixs, 
1790-1870. 
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Mexico. 
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8300 
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3900 

4100 
MM 

4600 
5300 
6700 

81°  _i5» 
80°  45'— 48°  15' 
99°  80'— 45°  16' 

29*  ac— 46'  my 

29"  15*— 46°  15' 
89°     —46'  80' 
38'  SC— 46'  J*y 
88°  80* -47°  80' 
87°  15'—47°  SO' 

er-sr 

n°-«r 

67°-iray 
6T»-«r 

«7a-98»8f 

er-n" 
t-  -7)  m 
er-tf  44 

According  to  the  census  of  1880  the  length  of  the 
frontier  line  was  3,337  miles.  The  area  included  be 
tween  this  line,  the  Atlantic  and  the  Gulf  coast,  and 
the  northern  boundary,  was  1,398,945  square  mile*, 
lying  between  36°  and  49°  north  latitude  and  between 
67*  and  io2*  west  longitude.  From  this  aggrefrstr 
should  be  deducted,  for  unsettled  areas,  as  follow* 
Maine,  13,000  square  miles;  New  York,  3,200;  Michi- 
gan, 10,300 *,  Wisconsin,  10,200;  Minnesota,  34.000; 
and  Florida,  30,800  —  a  total  of  89,400  square  mile*, 
leaving  1,309,545  square  miles.  To  this  should  be 
added  the  isolated  areas  of  settlement  in  the  CordB- 
leran  region  and  the  extent  of  settlement  on  the  Pa- 
cific coast,  which  amount  in  the  aggregate  to  360,03c 
square  miles,  making  a  total  settled  area  in  1880  of 
1,569,570  square  miles.  The  population  was  50.155. 
783,  and  the  average  density  of  settlement  33  to  the 
square  mile. 

In  Part  III,  it  is  shown  that  the  total  acreage  of  all 
the  farms  in  the  United  States,  according  to  the 
census  of  1880,  was  536,081,835.  Of  this  great  am 
it  is  interesting  to  note  here,  as  one  of  the  economic 
divisions  of  the  country,  that  384,771,04a  acres  were 
c  lassified  as  improved,  and  351,310,793  acres  as  un- 
improved.   Another  economic  division  is  found  i« 
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MM 
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116.096 
383308 
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715.406 
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1498318 
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10300 
06360 
68X74 
97388 
96316 
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89.189 
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■3300 
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4,775 
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a»  385 
806.708 
407346 
608.717 
683.717 
807393 
979349 
1,194.754 
1,973389 

,!/*(,  Jl » 

0308.483 
7.389381 
93833M 
13386,030 
17360,468 
2349137* 
81,448381 
88  350371 

M.4 
17.8 

17  7 

18  9 
30  8 
31.1 

%l 
80  1 

the  forest  area  of  the  country.  The  accompanying 
table  gives  the  general  statistic*  of  forestry,  as  com- 
piled In  the  Department  of  Agriculture,  for  the  rear 


Tabus  V.—  Fobbst  Abbaj,  1889. 
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Virginia  
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States.  


Ohio..... 
Indiana. 
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Acres. 
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7316.780 
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4.251334 
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The  following  table  shows  the  number  of  acres  of 
public  lands  surveyed  in  the  land  States  and  Terri- 
tories and  the  total  area  of  the  public  domain  remain- 
ing unsurveyed  within  the  same,  according  to  the 
General  Land  Office  report  for  the  fiscal  year  ending 
June  30,  1889: 

Table  VI.— Public  Lands  in  the  United 
States,  1889. 


Land  Statxs 
anp 


Alabama  

Arkansas  

California  .  .  . 
Colorado  

J'lortda  
lllnota  

Indiana 

Iowa 

Kansas 

Louisiana  

Michigan 
Minnesota,  

M  1  -  MKKippl. 

Ml*8our! 
Nebraska 
Nevada  

Ohio  

Oregon  

Wisconsin 

Alaaka  

Arttona  

Dakota  , 

Idaho  

Indian  Terr! 

tor/  

Montana 

on  

Public"  Land 

Total 


Ausa  or  Public 
Lands  in  Statxs  and 
Txrritorikr. 


88,462,115 
33.410,063 

100.993,040 
66*0,0(10 
37.931*20 
35.465.003 
21.6S7.760 
36.a2K.800 
51.770 ,240 
2Jt.731.090 
36,128*40 
53*49,840 
30,179.840 
41,836,931 
47.077.359 
71.737  *00 
25*81.976 
60.975  *70 
84*11*60 

J69*29,fiOt: 
72*06.240 


H,  Mile 


56428460 

40,481.600 
92.016.640 
77*68*40 
54.064*40 
44.796,160 
62,645,120 

3,672,640 


1,815,104.147 


50.772 
52.203 
157^*01 
104*00 

5'.».a> 

55,414 
.'*.:■•<■-' 

55*45 
80,891 

44,89; 
56,451 
83*81 

47.156 
65*70 
73,158 
112.090 
X'.  '7.' 
95,274 
53  •-<:* 
577,190 
113516 
150*89 
86494 

63,253 
143,776 
121,201 

84.476 

97,r 


2,886.725 


-  t>  CI 

>.  ►  c  . 
5tt 


32.462.115 
83,410*63 
72.097*13 
58  *50*4.' 

3o^,u:t 

35.465.0*3 
21.637,760 
35428.800 
61.770,240 
27.067,762 
36,128*40 
42  *32*27 
30.179*40 
41*36431 
46,98V  .039 
32/116.602 
25*81  ,976 
40.414.361 
34*11*60 

14*47*71 
49,947,790 

10*57,740 

27j019*99 
19.642  *60 
48.401.179 
13.160,107 
21  642  'KM 
47.162*ii 


28,965,027 
7.W9.4K 


981 ,621 ,984 


88.320 
8S4,J0,998 

20*60,999 

369*29  jfiOO 
58*58.489 
46.648.690 
44*70,420 

13,462*01 
72.373,780 
29,167,461 
40.904  **3 
23.153  256 
15.482409 

3,672.640 


833,882.163 


Another  division  of  the  settled  area  of  the  country, 
the  arid,  semi-arid,  humid,  and  rice-growing  States 
and  Territories,  wherein  more  or  less  extensive  sys- 
tems of  irrigation  are  necessary  for  the  gro  wine*  de- 
mands of  agriculture,  will  be  considered  further  on, 
as  will  also  the  vast  tracts  which  yield  the  country  its 
enormous  mineral  wealth. 

Co.  Having  considered  the  area  of  the  coun- 

line.  tr7«  its  boundaries,  and  various  conditions 
within  them,  we  now  return  to  the  coast 
for  a  view  of  its  most  marked  features.  The  coast 
line  of  the  United  States  may  be  said  to  be  dis- 
tinctively different  on  its  two  sides,  although  its 
contour  on  both  is  far  more  regular  than  that  of 
western  Europe.  On  the  western  coast  there  are 
very  few  indentations,  no  bays  or  gulfs  existing 
worthy  of  the  name  between  Puget  Sound  and  San 
Francisco.  At  the  latter  point  there  is  a  commodious 
harbor,  and  further  south,  at  San  Diego,  the  sea  en- 
croaches on  the  land  to  form  San  Diego  Bay.  These, 
with  Puget  Sound  and  the  estuary  of  the  Columbia 
River,  comprise  all  the  navigable  indentations  on  the 
Pacific  coast.  On  the  northeastern  coast  the  case  is 
different ;  the  sea  line  becomes  so  broken  that  there 
are  almost  innumerable  indentations  and  harbors. 
None  of  the  bights  have  a  great  depth  of  water,  but 
most  of  them  are  sufficiently  large  and  sheltered  to 
afford  good  anchorage  to  shipping  — the  type  of 
this  class  of  harbors  being  that  of  Portland.  In- 
eluding  bays,  islands,  etc.,  the  Pacific  coast  line  is 
3,351  miles  long;  excluding  them  it  is  1,343  miles 
long.  The  Alaska  lines  are  not  here  considered.  The 
projection  of  Cape  Cod,  which  stands  out  boldly  at 
right  angles  to  the  mainland  into  the  sea,  forms  a 
bay  of  considerable  sixe,  but  the  harbor  of  Bos- 
ton, which  lies  at  the  lower  end  of  the  bay,  while 


commodious,  is  not  a  specially  good  or  accessible 
refuge  for  ships.  The  principal  harbor  in  the  United 
States  (commercially)  is  that  of  New  York,  which 
city  owes  its  preeminence  to  its  advantages  of 
situation,  lying  as  it  does  at  a  point  which  is  the 
natural  terminus  of  the  traffic  of  the  great  water 
highway  afforded  by  the  St  Lawrence  River  and  it* 
system  of  great  lakes.  It  would,  at  first  glance,  seem 
that  a  more  northern  point  —  one  nearer  the  mouth 
of  the  St.  Lawrence  —  would  fulfill  these  conditions 
better  than  New  York,  but  owing  to  the  fact  that  the 
river  flows  in  a  northeasterly  direction,  entering  1 
region  more  or  less  sterile  and  unfertile,  coupled  with 
the  fact  that  Long  Island  Sound  afforded  the  best 
harbor  thereabouts,  trade  naturally  sought  the  outlet 
afforded  by  the  city.  In  this  connection  it  may  be  as 
well  to  notice  Long  Island,  the  only  island  of  cossid 
erable  sixe  on  the  eastern  coast  of  the  United  States 
This  body  of  land  is  about  iao  miles  long,  and  runs 
parallel  to  the  mainland,  from  which  it  is  separated 
by  the  Sound.  Several  smaller  islands  lie  near  it. 
and  are  believed  at  one  time,  in  common  with  Long 
Island,  to  have  formed  a  portion  of  the  mainland, 
from  which  they  were  separated  by  a  cataclysm.  To 
the  south  of  New  York  lies  Delaware  Bay,  the  ex- 

C ruled  mouth  of  the  river  of  the  same  name,  the  next 
dentation  into  the  land  being  the  Chesapeake  Bav, 
into  which  the  waters  of  several  large  rivers  discharge 
—  the  Susquehanna,  the  Patapsco,  the  Potomac,  the 
Rappahannock,  the  York,  and  the  James.  Philadel- 
phia's situation  gives  it  the  advantage  of  the  trade  of 
the  Delaware,  while  Baltimore  commands  most  of 
that  of  the  Chesapeake.  Of  late  years,  however,  the 
heavy  shipments  of  cotton  and  the  coaling  of  steamers 
have  been  centered  at  Norfolk,  Va.,  at  the  lower  end 
of  the  Chesapeake  Bay,  instead  of  seeking  its  outlet  at 
Baltimore,  over  200  miles  higher  up.  The  next  inden- 
tations to  be  considered  are  Albemarle  and  Pamlico 
sounds  on  the  Carolina  coast,  both  of  which,  together 
with  Hatteras  inlet,  become  dangerous,  in  certain 
seasons,  to  shipping,  and  are  always  more  or  less 
dreaded  by  mariners.  Including  bays,  islands  etc., 
the  North  Atlantic  coast  line  is  6,150  miles  long,  and 
the  South  Atlantic  line  6,209  miles,  a  total  of  12,359 
miles.  Excluding  the  bays,  islands,  etc.,  the  total 
Atlantic  coast  line  is  2,163  miles  long.  The  Gulf  of 
Mexico,  the  largest  inlet  into  the  American  coast,  is 
of  great  importance,  both  commercially  and  climato- 
logically.  The  surrounding  country  is  more  or  less 
miaamatic  and  unhealthy.  Particularly  is  this  true 
of  the  southern  portion  of  Florida,  which  is  at  times 
almost  uninhabitable.  The  Gulf  coast  line  is  5,744 
miles  long,  including  bays,  islands,  etc.,  and  1,764 
miles  long  excluding  them.  A  glance  at  a  map  of 
North  America  will  show  that  from  Hudson  Strait 
the  coasts  trend  southeasterly  to  Cape  Charles,  Lab- 
rador, without  presenting  any  remarkable  indentation. 
From  this  point  they  run  southwesterly,  with  numer- 
ous considerable  gulfs  and  large  indentations,  such 
as  the  Gulf  of  St.  Lawrence,  the  Bay  of  Fundy,  Mas- 
sachusetts, Delaware,  and  Chesapeake  bays,  and  Pam- 
lico Sound,  to  the  southern  point  of  Florida;  whence 
winding  around  the  Gulf  of  Mexico  and  passing  the 
Peninsula  of  Yucatan,  they  border  on  the  Caribbean 
Sea.  Crossing  the  Isthmus  of  Panama  the  western 
coast,  lying  on  the  Pacific,  takes  a  general  north- 
westerly direction,  forms  the  Gulf  of  California  and 
Nootka  Sound  and  terminates  at  Bering  Strait, 
which  separate  Asia  and  North  America  at  Alaska. 
Thus,  the  breadth  of  the  entire  North  American  con- 
tinent diminishes  southward  to  the  Isthmus  of  Pan- 
ama from  500  north  latitude. 

Although  the  coast  line  of  the  United  State*  is 
comparatively  limited  when  the  sixe  of  the  country  is 
considered,  this  lack  is  fully  compensated  by  the 
numerous  navigable  rivers,  and  the  chain  of  great 
lakes  on  the  northern  frontier,  with  which  communi- 
cation is  now  open  from  the  ocean,  thus,  as  it  were, 
extending  the  coast  line  for  a  distance  of  more  than 
3,000  miles. 

The  entire  North  American  coast  is  indented  with 
gulfs  and  arms  of  the  sea,  beginning  in  the 
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northeastern  part  of  the  continent  with  what  has 
been  called  the  "  Sea  of  the  Esquimaux,"  from  its 
coasts  being;  everywhere  occupied  by  tribes  belong- 
ing to  this  race.  This  water  consists  of  two  great 
divisions,  Davis's  Straits  and  Baffin  Bay,  separating 
Greenland  from  the  mainland,  and  Hudson  Bay, 
lying  more  to  the  south  and  west,  but  connected  with 
the  former  bj  numerous  channels.  The  next  great 
inlet  Is  the  Gulf  of  St.  Lawrence.  Following  the  At- 
lantic coast  south  as  it  borders  the  United  States  we 
pass  Passamaquoddy  Bay,  separating  the  State  of 
Maine  from  the  British  province  of  New  Brunswick, 
with  the  Bay  of  Fundy,  separating  Nova  Scotia  from 
New  Brunswick,  connected  with  it;  Massachusetts 
Bay,  between  Cape  Ann  and  Cape  Cod;  Long  Island 
Sound,  between  Long  Island  and  the  coast  of  Con- 
necticut; Delaware  Bay,  which,  passing  up  between 
Cape  May  and  Cape  Henlopen,  separates  the  States 
of  New  Jersey  and  Delaware;  Chesapeake  Bay,  which 
communicates  with  the  ocean  between  Cape  Charles 
and  Cape  Henry,  extending  in  a  northern  direction 
for  too  miles  through  the  States  of  Virginia  and 
Maryland;  and  Albemarle  and  Pamlico  sounds  on 
the  coast  of  North  Carolina.  There  are  no  really 
large  bays  or  sounds  on  the  United  States  coast 
of  the  Gulf  of  Mexico,  Ta  mpa  Bay,  Florida,  being 
the  most  important  indentation  commercially.  On 
the  Pacific  coast,  north  of  the  great  Gulf  of  Cali- 
fornia, the  most  notable  indentations  are  the  Bay 
of  San  Francisco,  the  Straits  of  Juan  de  Fuca 
and  Georgia,  and  numerous  inlets  on  the  coast  of 
Alaska. 

The  Islands  of  the  United  States  are  numerous,  and 
lie  both  to  the  east  and  west  of  the  mainland.  Most 

of  these  give  evidence  that  they  were  at 
island*      one  period  portions  of  the  mainland  and 

have  been  reduced  to  their  Insular  condition 
from  various  causes.  Those  north  of  Cape  Cod  are 
mostly  of  granitic  formation  and  are  raised  to  a  con- 
siderable height  above  the  sea-level.  Of  these, 
Mount  Desert,  off  the  coast  of  Maine,  with  an  area 
of  about  150  square  miles,  is  the  largest.  To  the 
south  of  this  point,  and  particularly  along  the  coast 
of  the  Southern  States  and  in  the  Gulf  of  Mex- 
ico, the  character  of  the  islands  changes,  and 
they  become  low  and  sandy.  These  islands  form  an 
almost  continuous  chain  for  several  hundred  miles, 
enclosing  practically  land-locked  sounds.  The  largest 
island  on  the  coast,  as  has  been  said  (tufra),  is  Long 
Island,  with  an  area  of  1,450  square  miles.  Among 
the  others  are  Nantucket  and  Martha's  Vineyard, 
which  lie  east  of  Long  Island,  while  in  the  far  south 
we  have  the  Tortugas  and  the  Florida  reefs.  On  the 
western  coast  the  principal  group  which  claims  our 
attention  are  the  Santa  Barbaras,  in  which  group  are 
found  several  good  harbors.  The  vast  body  of 
water  embracing  the  Gulf  of  Mexico  and  the 
Caribbean  Sea,  which  has  been  called  the  "  Ameri- 
can Mediterranean,"  is  separated  from  the  At- 
lantic by  the  peninsula  of  Florida  and  the  islands 
of  the  West  Indies.  The  latter  are,  as  it  were,  a 
continuation  of  Florida,  and  are,  it  is  probable, 
the  only  remaining  points  of  what  was  once  a 
broad  belt  of  land,  which  has  been  broken  to 
pieces  and  partially  submerged  in  some  of  those 
tremendous  convulsions  to  which  the  earth  has 
been  subject.  But  however  this  may  be,  this  great 
inland  sea  is  divided  into  two  portions  by  the 
peninsula  of  Yucatan  and  Cape  San  Antonio,  at 
the  western  extremity  of  the  island  of  Cuba, 
which  approach  within  a  comparatively  short 
distance  of  each  other;  that  to  the  north  being 
called  the  Gulf  of  Mexico,  and  that  to  the  south 
the  Caribbean  Sea,  or  the  Sea  of  the  Antilles.  There 
has  been  much  speculation  by  geologists  for  many 
years  on  the  probable  existence  of  this  enormous 
inland  sea. 

Physical  Fkaturss. 

We  now  come  to  the  consideration  of  the  surface 
systems  of  the  country.  According  to  Professor  }.  D. 
Whitney  the  skeleton  of  the  United  States,  or  frame* 


I  work  of  mountains,  to  which  its  plains,  valleys,  and 
river  system  are  subordinate,  and  on  the  direction 
and  elevation  of  whose  parts  its  climate  is  in  a  very 
large  degree  dependent,  is  represented  by  two  great 
systems  of  mountain  ranges,  or  combinations  of 
ranges— -one  forming  the  eastern,  the  other  the  west- 
ern, side  of  the  frame-work  by  which  the  central  por- 
tion of  our  continent  is  embraced.  These  two  systems 
are  the  Appalachian  and  the  Cordilleran,  and  are  of 
very  different  magnitude  and  extent. 

Affalachian  System. — This,  the  oldest  system  geo- 
logically, is  on  the  eastern  border  of  our  territory, 
and  comprises  the  northeast  and  southwest  trending 
masses  of  ranges. 

A  glance  at  the  map  shows  that  the  central  portion 
of  North  America,  from  the  Gulf  of  Mexico  to  the 
Arctic  Ocean,  is  a  region  of  great  rivers  and  lakes, 
and  not  of  mountains.  A  sinking  of  the  land  of  leas 
than  1,000  feet  would  open  a  water-way  through  from 
north  to  south;  3,000  feet  of  such  a  sinking — or  an 
equivalent  rise  of  the  ocean — would  divide  our  terri- 
tory into  two  distinct  and  remote  portions.  On  the 
east  we  should  have  a  comparatively  narrow  belt  of 
land  extentingin  a  northeast  and  southwest  direction 
from  Pennsylvania  to  Georgia,  with  groups  of  outly- 
ing islands  on  the  north,  especially  in  about  latitude 
44  ,  where  the  tops  of  the  Green,  White,  and  Adiron- 
dack Mountains  would  rise  In  the  form  of  lofty  and 
precipitous  islands,  above  the  waste  of  waters.  On 
the  west,  the  mass  of  land  remaining  uncovered  would 
be  of  grand,  almost  continental  dimensions,  for  its 
breadth  would  be  fully  equal  to  1,500  miles,  narrowing 
as  we  follow  it  northward,  while  in  length,  north  and 
south,  it  would  extend  entirely  across  our  territory. 
The  breadth  of  the  ocean  separating  these  masses  of 
land  would  be  not  far  from  1,000  miles. 

The  Appalachian  chain  extends  from  the  promon- 
tory of  Gaspe,  in  a  general  southwesterly  direction, 
for  a  distance  of  about  1,300  miles,  into  Alabama, 
where  it  dies  out,  and  becomes  lost  under  the  hori- 
zontal strata  of  more  recent  geological  formations 
which  cover  nearly  the  whole  surface  of  that  State. 
The  base  from  which  this  chain  rises,  on  the  eastern 
side,  is  the  Atlantic  sea-board,  which,  In  the  early 
history  of  the  United  States,  seemed  to  be  the  whole 
country,  and  which  is  still  commercially  the  most 
important,  and  the  seat  of  its  largest  cities.  This 
plain  is  slightly  inclined  toward  the  Atlantic,  and 
its  elevation  above  the  sea  is  inconsiderable.  In  New 
England  it  hardly  exceeds  300  to  400  feet;  but  toward 
the  south,  after  passing  the  Bay  of  New  York,  where 
it  is  nearly  at  the  sea-level,  It  gains  in  altitude  and 
also  in  width,  finally  attaining  a  height  of  1,000  feet 
and  a  breadth  of  some  200  miles.  The  western  base 
of  the  Appalachian  range  is  the  great  plateau  region, 
which  descends  gradually  toward  the  great  lakes  and 
the  tributaries  of  the  Ohio,  having  a  general  eleva- 
tion of  1,000  feet  or  more,  but  deeply  cut  into  by  the 
streams  which  traverse  it,  and  which  run  in  valleys 
depressed  from  300  to  500  feet  below  the  general  level 
of  the  country. 

The  Appalachian  chain  presents,  in  many  of  its 
features,  a  most  marked  contrast  to  the  Cordilleran. 
In  many  respects  the  relations  of  the  two  systems  of 
elevations  are  like  those  borne  by  the  Alps  and  the 
Jura.  The  Cordilleran,  however,  are  vastly  grander 
in  dimensions  and  more  complicated  and  less  a  unit 
than  the  Alps ;  while,  on  the  other  hand,  the  Appa- 
lachians and  the  Jura  have  several  striking  points  of 
resemblance.  Of  these  the  most  characteristic  is 
the  presence  in  both  chains  of  numerous  nearly  paral- 
lel lines  of  elevation— wrinkles  of  the  surface  or 
folds  of  the  strata,  as  they  may  be  called  —  which 
preserve  their  regularity  of  form,  parallelism,  and 
equality  of  height  over  long  distances,  so  that  they 
seem  almost  like  artificial  wa  Is,  in  this  respect  differ- 
ing most  wonderfully  in  character  from  the  ranges  of 
the  Cordilleran,  which  seem  to  delight  in  irregularity 
of  outline  and  in  lack  of  persistency  of  form.  It  is 
especially  in  the  middle  portion  of  the  Appalachian 
chain  that  these  peculiar  characters  are  welt  de- 
veloped.  Toward  the  north,  and  again  at  the  oppo 
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kite  extremity.  In  the  southern  region,  the  parallelism 
of  the  subordinate  member*  is  almost  lost,  the  struc- 
ture of  the  range  becoming  more  irregular  and  com- 
plicated. According  to  Professor  Gujot,  there  is 
one  feature  which  distinguishes  the  Appalachian  sys- 
tem from  that  of  the  Jura :  this  is,  the  well-marked 
division  of  the  former  Into  two  longitudinal  tones  of 
elevation,  one  turned  toward  the  shores  of  the  Atlan- 
tic, in  which  the  form  of  parallel  chains  just  spoken 
of  predominates,  and  the  other  toward  the  interior, 
and  made  up  of  elevated  and  continuous  plateaus  de- 
scending from  the  summit  of  their  eastern  escarp- 
ment, in  the  center  of  the  system,  in  gentle  stages 
toward  the  basins  of  the  lakes  and  the  valley  of  the 
Ohio.  Thus,  in  reality,  there  are  two  somewhat  dis- 
tinct regions  traversed  in  crossing  the  chain  through 
Its  central  portion,  from  east  to  west ;  one  a  xone  of 
parallel  ranges  and  longitudinal  valleys,  the  other  a 
region  of  plateaus  with  occasional  Irregular  and 
quite  subordinate  chains  wrinkling  their  surface. 
Thus,  therefore,  there  is  lacking  In  the  Appalachians 
that  almost  entire  uniformity  of  structure  which  pre- 
vails in  the  Jura. 

Professor  Guyot  calls  attention  to  a  conspicuous 
feature  of  the  most  folded  portion  of  the  Appala- 
chians, characterizing  the  chain  through  its  entire 
length.  This  is,  the  existence  of  a  great  central  val- 
ley running  through  the  system  from  northeast  to 
southwest,  which  can  be  traced  without  difficulty, 
although  not  perfectly  uniform  in  its  development. 
It  is  the  Lake  Champlain  and  Hudson  River  Valley 
in  New  York,  the  Klttatlnny  Vallev  of  Pennsylvania, 
the  Great  Valley  of  Virginia,  and,  finally,  still  further 
south,  the  Valley  of  East  Tennessee.  The  chain,  or 
system  of  chains,  bordering  this  central  depression 
on  the  southeast,  is  also  a  persistent  feature  of  the  Ap- 
palachian system,  for  It  extends  with  but  few  Inter- 
ruptions from  Vermont  to  Alabama,  being  known  by 
a  variety  of  names,  as  it  passes  from  one  State  into 
another.  It  is  the  Green  Mountain  range  of  Vermont, 
the  Highlands  of  New  York,  the  South  Mountains  of 
Pennsylvania,  the  Blue  Ridge  of  Virginia,  and,  fi- 
nally, the  Iron,  Smoky,  and  Unaka  Mountains  of 
North  Carolina  and  Tennessee. 

Possessing  these  features  In  common,  as  a  whole, 
the  chain  of  the  Appalachians  presents  three  subdivi- 
sions,  each  exhibiting  Its  own  well-marked 
*ioa»!*^  peculiarity  of  structure.  These  are  the 
northern,  extending  from  Gasp£  to  the 
Hudson ;  the  middle,  front  New  York  to  the  Kanawha 
or  New  River  in  Virginia ;  the  southern,  from  New 
River  to  the  southwestern  extremity  of  the  system. 
Each  of  these  subdivisions  has  its  peculiar  curvature 
and  general  direction.  The  northern  trends  to  the 
north  from  the  Hudson  River  to  near  the  Canada 
line,  then  bends  to  the  eastward,  sweeping  a  great 
curve,  so  as  to  present,  on  the  whole,  Its  concavity  to 
the  southeast;  the  middle  subdivision  also  curves 
quite  regularly,  the  ridges  trending  from  east  and 
west  around  to  southwest,  so  that  the  concavity  faces 
the  Atlantic  shore,  while  the  most  southern  portion 
of  the  range,  from  New  River  southward,  bends  to 
the  west  again,  so  as  to  form  a  gentle  curve  concave 
toward  the  northwest. 

Northern  Division.— -The  most  northern  division 
of  the  three  is  quite  distinct  from  the  next  one  south, 
both  geographically  and  geologically.  It  includes  all 
the  mountain  groups  and  ranges  north  and  east  of  the 
Mohawk  and  Hudson  valleys,  which  make  a  complete 
break  through  the  system,  both  vertically  and  longi- 
tudinally, forming  the  great  natural  highway  between 
the  East  and  the  west,  or  the  Great  Lakes  and  the 
Atlantic  sea-board.  This  was  the  first  route  across 
the  country  which  was  traversed  by  canal  and  rail- 
road. So  complete  is  the  physical  break  here,  that  a 
rise  of  the  ocean  of  400  feet  only  would  separate  all 
the  extensive  region  included  between  the  St.  Law- 
rence, the  Atlantic  Ocean,  and  the  Hudson  and  Mo- 
hawk valleys,  into  a  great  island  entirely  detached 
from  the  rest  of  the  continent.  A  rise  of  140  feet 
only  would  detach  all  (hat  country  which  lies  east  of 
the  Hudson  and  Lake  Champlain. 


The  subdivisions  of  this  eastern  group  of  the  Ap- 
palachians are  necessarily  rather  artificial,  (or  the 
mass  of  elevations  is  very  irregular  in  its  develop- 
ment. The  most  continuous  range  is  that  of  the 
Green  Mountains;  but  this  is  flanked  on  each  side  by 
higher  groups:  on  the  east,  the  White  Mountains;  on 
the  west,  the  Adirondack*.  Of  the  first-named  group, 
Mount  Washington  Is  the  culminating  point,  and  it 
is  6,388  feet  high ;  of  the  last-mentioned,  Tshawus, 
with  an  altitude  of  5,379  feet,  is  the  dominating  peak 
Grey  lock,  in  Massachusetts  (3,505  feet),  sod  Mourn 
Mansfield  in  Vermont  (4,430  feet),  are  the  highest 
points  in  those  States. 

The  line  of  summits  extending  through  Massachu- 
setts and  New  Hampshire,  beginning  with  Wachusett 
on  the  south,  and  extending  up  to  the  White  Moun- 
tains, through  Monadnock,  Sunapee,  Kearsarge,  and 
other  peaks,  Is  broken  and  irregular.  Both  the  White 
Mountains  and  the  Adirondack*  are  rather  isolated 
masses,  while  the  Green  Mountains  proper  are  in 
more  intimate  connection  with  the  Canadian  range 
which  terminates  in  Gasp£. 

Contra!  Division. — The  central  division  of  the 
Appalachian  chain  extends  from  the  Hudson  River  to 
the  Kanawha,  which  makes  an  almost  complete  cut 
across  the  chain,  heading  in  the  Blue  Ridge,  and 
marking  an  important  change  In  the  character  of  the 
topography.  This  central  division  of  the  Appala- 
chians is  about  450  miles  In  length.  It  Is  very  narrow 
toward  iu  northern  end,  but  widens  out  in  Pennsyl- 
vania, decreasing  again  in  Virginia.  It  is  composed 
of  a  considerable  number  of  subordinate  chains,  much 
curved  toward  the  west,  and  remarkable  for  their 
regularity,  their  parallelism,  their  abrupt  declivities, 
and  their  moderate  elevation,  both  relative  and  abso- 
lute ;  they  rarely  rise  to  3,500  feet  above  the  sea-level. 

West  of  this  division  of  the  Appalachian  chain  is 
the  great  plateau,  which  occupies  all  that  part  of 
New  York  which  lies  south  of  the  Mohawk,  and  also 
the  northwestern  part  of  Pennsylvania,  and  reaches 
an  elevation  near  Lake  Erie  of  3,000  feet.  From  this 
table-land  the  drainage  descends  by  the  Great  Lakes 
to  the  St.  Lawrence,  to  the  Gulf  of  Mexico  by  the 
Ohio,  and  to  the  Atlantic  by  the  Susquehanna,  which 
breaks  across  the  whole  chain,  finding  its  way  in  the 
most  unexpected  manner  through  gaps  in  the  differ- 
ent ranges. 

The  Great  Lakes,  those  vast  expansions  of  the  upper 
waters  of  the  St.  Lawrence,  are  among  the  grandest 
of  the  geographical  features  of  the  North 
American  continent.  They  are  remarkable 
for  their  immense  area  and  uniformity  of 
elevation  above  the  sea-level,  and  the  consequent 
facilities  which  they  afford  for  commercial  inter- 
course among  the  States  which  are  near  them.  Their 
combined  area  Is  equal  to  a  little  more  than  90,000 
square  miles,  Lake  Superior  having  over  30,000,  and 
Michigan  and  Huron  each  over  20,000  square  miles  of 
surface.  Erie,  Huron,  and  Michigan  are  nearly  on 
the  same  level,  the  extreme  difference  between  the 
first  and  Last  named  being  only  about  19  feet,  while 
Superior  is  only  33  feet  higher  than  Michigan  or  41 
above  Erie.  The  divide  between  the  Great  Lakes  sad 
the  waters  flowing  into  the  Mississippi  and  its  tribu- 
taries is  also  everywhere  low,  and  at  the  lower  end 
of  Lake  Michigan  it  is  so  trifling  that  only  a  small 
amount  of  excavation  has  been  required  to  cause  the 
waters  which  formerly  flowed  into  that  lake  to  ran 
toward  the  Gulf  of  Mexico.  Lake  Ontario  is,  in- 
deed, 331  feet  lower  than  Lake  Erie,  about  half  the 
descent  from  one  to  the  other  being  made  in  one 
single  plunge  of  the  vast  body  of  water,  forming  a 
cataract  which  has,  in  all  probability,  not  more  than 
one  rival  in  the  world. 

The  topography  of  the  Appalachians  in  Pennsylva- 
nia has  been  carefully  worked  out  by  the  State  Geolog- 
ical Survey,  and  it  is  so  remarkable  la  Its  character 
that  some  additional  details  mar  with  propriety  0* 
given  in  regard  to  that  portion  of  the  chain. 

According  to  Professor  H.  D.  Rogers,  the  moun- 
tain-cone of  Pennsylvania  may  be  divided  into  n>e 
well-marked  parallel  belt*, which  areas  " 


Gftmt 

take*. 


Digitized  by  Google 


Digitized  by  Google 


I 


I 

I 

I 


I 


I 


Digitized  by  Google 


Digitized  by  Google 


UNITED 


8TATE8. 


enumerated  in  order  from  east  toward  the  west :  ist. 
The  South  Mountain*,  already  mentioned  aa  being 
the  continuation  of  the  Highlands  of  New  York,  and 
the  equivalent  of  the  Blue  Ridge  of  Virginia;  ad. 
The  Great  Appalachian  Valley;  3d.  The  Central 
Appalachian  Ridges,  or  the  Appalachian  chain 
proper;  4th.  The  Sub- Alleghany  Valley ;  5th.  The 
Alleghany  Mountains,  or  the  southeast  escarpment  of 
the  Alleghany  Plateau. 

The  South  Mountains  hare  already  been  alluded  to 
as  part  of  the  system  of  ranges  bordering  the  great 
central  depression  of  the  Appalachians  on  the  east 
In  Pennsylvania  this  belt  consists  of  two  quite 
detached  ranges  of  hills, one  of  which  is  the  prolonga- 
tion of  the  New  York  Highlands,  the  other  the  north- 
eastern termination  of  the  Blue  Ridge:  both  these 
groups  of  hills  have  a  moderate  elevation  in  Pennsyl- 
rania,  hardly  exceeding  600  or  700  feet. 

The  Appalachian  Valley,  or  Kittatlnny  Valley,  as 
it  is  usually  called,  stretches  across  the  State  from 
the  Delaware  to  Maryland,  forming  a  part 
»»d1*      °*  t*1*  Kreat  central  valley  previously  men- 
tioned.   In  Pennsylvania  this  has  an  eleva- 
tion of  from  200  to  600  feet,  and  it  forms  a  broad, 
moderately  undulating  plain,  having  a  width  of  from 
ten  to  eighteen  miles.  This  valley  is,  beyond  a  doubt, 
one  of  the  most  favored  parts  of  our  country ;  climate, 
soil,  mineral  resources,  and  scenery  all  combine  to 
lend  it  charms. 

The  third  division,  or  the  Appalachian  chain 
proper,  may  be  thus  described,  using  nearly  the 
language  of  Professor  H.  D.  Rogers:  — It  is  a  com- 
plex chain  of  long,  narrow,  very  level  mountain 
ridges,  separated  by  long,  narrow,  parallel  valleys. 
These  ridges  sometimes  end  abruptly  in  swelling 
knobs,  and  sometimes  taper  off  In  long,  Slender  points. 
Their  slopes  are  singularly  uniform,  being  In  many 
cases  unvaried  by  ravines  or  gully  for  many  miles ;  In 
other  instance*  they  are  trenched  at  equal  intervals 
with  great  regularity.   Their  crests  are,  for  the  moat 
part,  sharp,  and  they  preserve  an  extraordinarily  equa- 
ble elevation,  being  only  here  and  there  interrupted 
by  notches  or  gaps,  which  sometimes  descend  to  the 
water-level,  so  aa  to  give  passage  to  the  rivers.  The 
whole  range  is  the  combined  result  of  an  elevation  of 
the  strata  in  long,  slender,  parallel  ridges,  wave-like 
inform,  and  of  excessive  erosion  of  them  by  water; 
and  the  present  configuration  of  the  surface  Is  one 
which  demonstrates)  that  a  remarkable,  and  as  yet  lit- 
tle understood,  series  of  geological  events  has  been 
concerned  in  its  formation.   The  ridges,  which  are 
but  remnants  of  the  eroded  strata,  are  variously  ar- 
ranged in  groups  with  long,  narrow  crests,  some  of 
which  preserve  remarkable  straightness  for  great  dis- 
tances, while  others  bend  with  a  prolonged  and  reg- 
ular sweep.     In    many  instances,  two  narrow, 
contiguous,  parallel  mountain  crests  unite  at  their 
extremities,  and  enclose  a  deep,  narrow,  oval  valley, 
which  with  its  sharp  mountain  sides  bears  not  un- 
frequently  a  marked  resemblance  to  a  long,  slender, 
»harp -pointed  canoe.   There  are  two  classes  of  these 
boat-shaped  valleys,  one  possessing  a  synclinal  struc- 
ture, or  having  geologically  higher  strata  in  the 
middle  of  the  trough,  the  lower,  harder  rock*  forming 
the  steep,  narrow,  enclosing  mountains;  the  other 
having  the  anticlinal  form,  being  valleys  scooped 
longitudinally  out  of  the  summits  of  the  arches  by  an 
excessively  energetic  erosive  force  of  water  catting 
through  the  harder  upper  strata,  down  into  the  softer, 
lower  ones.    Both  classes,  though  thus  begirt  by 
steep,  sharp,  and  very  strong  ridges,  are  usually  en- 
tered by  more  than  one  notch  or  gap,  affording  pass- 
ways  to  the  streams.   These  gorges  constitute  a  most 
important  feature  in  the  hydrography  of  the  country, 
as  they  permit  a  ready  transit,  at  the  general  level  of 
the  country,  through  and  among  crowded  and  steep 
mountain  ridges,  which,  when  these  are  absent,  are 
found  to  be   difficult  of  passage  even  for  common 
roads.    It  is  through  these  gaps  that  the  rivers  of 
Pennsylvania  find  their  way  to  the  sea,  almost  the 
entire  drainage  of  that  State  being  across  the  whole 
breadth  of  the  chain.   Interspersed  among  the  nar- 


row ridges  and  valleys  are  wide  tracts  of  table-land,  of 
the  tame  general  elevation  as  the  ridges  themselves. 
Some  of  these  are  formed  by  the  merging  together  of 
two  or  more  ridges,  which  flatten  out  before  uniting; 
others  are  broad  synclinal  plateaus,  or  high  flattened 
mountain  basins,  subdivided  at  their  ends  into  a  series 
of  spurs  projecting  like  fingers. 

The  other  two  divisions  of  the  Pennsylvania  moun- 
tain-Bone, namely  the  Sub-Alleghany  Valley  and  the 
Alleghany  Mountains,  are  of  subordinate  importance 
and  need  not  here  be  dwelt  on  further.  The  latter  is 
indeed  only  the  escarpment  of  the  great  plateau  which, 
properly,  forms  the  western  base  of  the  Appalachian 
system. 

Soutker*  Division.— Greater  diversity  of  structure 
and  increased  altitude  mark  the  southern  division  of 
the  Appalachians,  or  that  part  of  the  chain  which 
extends  from  New  River  toward  the  southwest. 
Here,  however,  we  have  no  such  careful  studies  of  the 
topography  as  have  been  made  In  Pennsylvania,  and 
for  our  knowledge  of  the  relations  of  the  different 
groups  of  ranges  we  have  to  depend  chiefly  on  the 
investigations  of  Professor  Guyot.  As  before  re- 
marked, the  main  chain  which  borders  the  Great  Val- 
ley on  the  east,  and  which  separate*  it  from  the 
Atlantic  aea-board,  bears  off  more  to  the  southwest, 
leaving  a  considerably  wider  space  between  it  and  the 
ocean,  and  in  this  southern  extension  it  assumes  the 
name  of  the  Blue  Ridge.  This  eastern  chain  now 
becomes  the  divide  between  the  waters  flowing  into 
the  Atlantic  and  those  which  run  to  the  Mississippi, 
the  New  or  Kanawha  River  having  its  source  bn  the 
extreme  eastern  border  of  the  mountains,  crossing  all 
the  ridges  in  a  northwesterly  direction,  or  just  the 
opposite  of  what  we  have  previously  noticed  as  occur- 
ring In  the  case  of  the  Susquehanna.  There  are 
marked  peculiarities  of  structure  which  accompany 
this  complete  reversal  of  the  lines  of  direction  of  the 
drainage  of  the  chain.  That  remarkable  looped 
structure  of  the  ranges  which  we  have  observed  a* 
occurring  in  Pennsylvania  gradually  disappears  as  we 
go  southward,  and  Instead  of  it  we  nave  straight  out* 
crops  cut  off  by  oblique  faults,  and  a  general  broaden- 
ing and  increased  elevation  of  the  mountain  masses. 
In  the  high  regions  comprised  between  the  Blue 
Ridge  and  the  great  chain  of  the  Iron,  Smoky,  and 
Unaka  Mountains,  separating  North  Carolina  from 
Tennessee,  we  have  the  culminating  portion  of  the 
whole  chain  of  the  Appalachians.  Here,  for  an  extent 
of  more  than  150  miles,  the  mean  elevation  of  the  val- 
ley from  which  the  mountains  rise  Is  more  than  a, 000 
feet,  scores  of  summits  reaching  6,000  feet,  while  the 
loftiest  peaks  rise  to  a  height  of  6,700  feet.  To  the 
weat  of  this  high  region  is  the  valley  of  the  Tennessee, 
the  continuation  of  the  Great  Central  Valley  previ- 
ously noticed  as  a  marked  feature  of  the  whole  chain. 
This  valley  rises  as  we  go  south,  and  attains  its  great- 
est elevation  in  the  basin  of  the  New  River,  where  it 
reaches  a  height  of  2,600  feet.  Along  the  Tennessee 
it  widens  out  to  nearly  601  miles,  and  has  here  a  mean 
height  of  not  more  than  about  1,000  feet,  which  is  only 
one-half  of  that  of  valleys  in  the  high  mountain 
region  to  the  east,  in  North  Carolina. 

Beyond  this,  still  farther  to  the  west,  is  the  plateau 
of  Tennessee,  known  as  the  Cumberland  Mountains, 
which  are  Indeed  but  the  escarped  edges  of  a  table- 
land some  thirty  or  forty  miles  wide,  which  stretches 
along  between  the  Cumberland  and  Tennessee  Rivers. 

Between  the  Appalachians  and  the  Rocky  Moun- 
tains there  are,  within  our  borders,  no  connected 
masses  of  mountain  ranges ;  isolated  hill  ranges  rise, 
like  islands,  at  various  points,  as  in  Missouri  and 
Arkansas;  and  there  are  a  few  short  ranges  on  the 
south  shore  of  Lake  Superior. 

North  of  the  Great  Lakes  and  the  St.  Lawrence, 
however,  there  is  the  dividing  range  which  separates 
the  waters  flowing  into  the  last-named  stream  from 
those  which  run  into  Hudson  Bay.  This  is  an 
imperfectly  known  region,  wonderfully  cut  up  by 
rivers  and  dotted  with  Take*.  The  highest  points  of 
the  Laurentian  range,  as  these  mountains  are  called, 
ia  supposed  to  be  where  the  Saguenay  cuts  the  chain. 
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and  4,000  feet  is  given  as  the  approximate  elevation, 
while  peaks  in  the  parallel  ridges  nearer  the  St.  Law- 
rence exceed  hail  that  height.  Among  the  summits 
seen  with  such  picturesque  effect  from  Quebec,  Mt. 
bt.  Anne  is  the  highest,  and  is  given  by  Bayfield  at 
3,687  'eet- 

This  range  falls  off  in  elevation  as  we  follow  it  west, 
and  in  the  country  between  the  Ottawa  and  Lake 
Huron  the  highest  summits  do  not  appear  to  exceed 
1, coo  to  1,700 feet.  The  range  is  made  up  of  rounded 
hills,  densely  wooded,  almost  exclusively  with  con- 
iferous trees  on  its  higher  portions.  Its  valleys  are 
very  wide  and  full  of  great  ponds  and  lakes,  so  that 
one  may  traverse  almost  the  whole  region  with  the 
aid  of  the  birch  canoe.  As  Sir  William  Logan  re- 
marked in  1863,  over  a  thousand  lakes  have  already 
been  laid  down  on  the  maps  of  the  Canadian  portion 
of  the  Laurentian  Mountains,  although  the  region  has 
been  as  yet  only  imperfectly  explored. 

Mi$$i*»iffi  VatUy. —  According  to  the  United 
States  census  the  whole  country  is  drained  as  follows : 
"Atlantic  and  Gulf,  3,178,310  square  miles;  Great 
Basin,  338,150;  Pacific  slope,  619,340.  The  drainage 
into  the  Atlantic  and  Gulf  is  distributed  as  follows : 
New  England  coast,  61,830  square  miles;  Middle  At- 
lantic coast,  83,030;  South  Atlantic  coast,  133,040; 
Great  Lakes,  175,340;  Gulf  of  Mexico,  1,735,980  (the 
Mississippi-Missouri  basin  being  estimated  at  1,340,- 
039)" 

From  this  statement  it  can  be  seen  that  the  drainage 
system  of  the  Mississippi  far  exceeds  that  of  any  other 
system  within  the  limits  of  the  United  States,  or  of 
North  America.  The  reason  is  obvious,  when  we 
consider  the  conformation  of  the  surface  of  the 
country.  We  quote  the  words  of  an  eminent  author- 
ity in  the  following  paragraphs,  in  order  that  the 
reader  may  comprehend  the  conditions  attendant  on 
the  system  of  the  Mississippi : 

"  The  all-Important  fact  in  the  topography  of  the 
North  American  continent  in  general,  and  of  the 
United  States  in  particular,  is  the  existence  of  a  cen- 
tral comparatively  low  and  level  region,  declining 
gently  from  a  watershed  in  close  proximity  to  the 
Great  Lakes  on  the  north,  toward  the  Gulf  of  Mexico 
on  the  south. 

"  One  may  ascend  the  Mississippi  to  Its  junction 
with  the  Ohio,  at  Cairo — a  distance  of  1,100  miles 
from  the  Gulf  of  Mexico  — and  the  elevation  attained 
will  be  only  about  300  feet,  an  average  ascent  of  about 
four  inches  to  the  mile.  A  journey  of  almost  1,000 
miles  farther  to  Pittsburg,  at  the  junction  of  the 
Allegheny  and  Monongahela  Rivers,  will  only  give  a 
total  rise  of  700  feet  above  the  sea- level.  The  head 
of  the  Mississippi  is  in  a  region  entirely  destitute  of 
mountains,  comprising  an  almost  level  area,  covered 
in  large  part  by  lakes  and  swamps,  and  only  about 
1,500  feet  in  elevation.  In  ascending  the  Mississippi 
to  St.  Louis,  a  distance  of  1,350  miles,  we  have 
reached  an  elevation  of  about  400  feet,  and  at  St. 
Paul,  658  miles  above  the  mouth  of  the  Missouri,  one 
of  a  little  less  than  700  feet.  If  we  follow  up  the 
Missouri  to  the  western  line  of  the  State  of  the  same 
name,  where  the  river  flows  from  the  north,  we  have 
the  choice,  if  we  wish  to  keep  on  directly  west,  of  fol- 
lowing either  of  its  great  branches  from  that  direction 
—  the  Platte  and  the  Kansas.  Up  either  of  these  we 
may  travel  for  fully  500  miles,  rising  so  gradually  that 
the  difference  of  elevation  from  day  to  day  is  hardly 
perceptible,  the  country  preserving  all  the  charac- 
teristics of  a  plain,  although  declining  gently  to  the 
east." 

This  valley  may  be  regarded  as  extending  from  the 
great  plains  of  the  CordTlleran  system  to  the  Appala- 
chians on  the  east.  Its  extent  may  be  roughly  set 
down  as  300,000  square  miles.  Of  this  area  a  very 
large  proportion  is  fertile,  aod  while  timber  is  not  a 
prominent  feature  of  the  major  part  of  the  territory, 
the  soil  is  capable  of  sustaining  all  kinds  of  vegeta- 
tion, and  it  is  among  the  vast  prairies  of  this  region 
that  we  find  the  greatest  averages  of  productiveness 
in  the  Union.  The  rivers,  which  either  flow  toward 
the  Gulf  or  to  a  confluence  with  the  main  central 


trunk,  have  worn  for  themselves  in  the  soil  deep  de- 
pressions or  troughs,  in  some  cases  contracting  their 
width  and  leaving  the  "bluffs"  several  miles  away 
from  the  present  margins  of  the  streams,  and  in  other* 
having  them  still  close  to  the  edges  of  the  running 
waters.  These  "bluffs"  are  characteristic  of  the 
Missouri  and  Mississippi,  in  the  cases  of  which  riven 
they  stand  close  to  the  water's  edge  and  appear  at 
abrupt  precipices.    The  following  figures  may  be 

Siren  as  Indicative  of  the  general  slope  of  the  valley: 
>t  St.  Paul  the  height  of  die  land  above  the  Gulf  of 
Mexico  is  870  feet;  Fort  Snelling,  838  feet;  Daves- 
port,  Iowa,  485  feet;  St.  Louis,  400  feet;  Columbas, 
Ky.,  375  feet;  Memphis,  Tenn.,  346  feet;  coneuence 
of  Arkansas  River,  163  feet;  Natchez,  Miss.,  66  feet ; 
Baton  Rouge,  34  feet;  New  Orleans,  38  feet  This 
rise  in  height  above  the  level  of  the  Gulf  is,  as  far  at 
absolute  level  is  concerned — 1.  if  a  straight  line 
were  drawn  from  the  head  of  the  Mississippi  —  coun- 
teracted by  the  curvature  of  the  earth  in  the  long 
distance  over  which  the  stream  flows,  so  that  the 
river  really  runs  up  hill.  Thus,  it  must  be  under- 
stood that,  when  we  speak  of  the  levels  of  the  two 
points,  we  mean  that  a  line  drawn  from  the  surface 
of  the  earth  (for  instance)  at  St.  Paul  to  the  center 
thereof,  would  be  870  feet  longer  than  a  line  drawn 
from  the  surface  to  the  center  at  the  mouth  of  the 
river. 

Cordilltran  System . — The  Cordilleras  are  s  put 
of  the  great  system  or  chain  of  mountains  which 
borders  the  Pacific  coast  of  both  divisions  of  the 
American  continent,  and  forms  its  dominating  and 
most  imposing  feature.  In  South  America,  however, 
the  chain  —  there  called  the  Andes  —  is  comparatively 
narrow,  but,  on  the  other  hand,  exceedingly  elevated . 
it  is  also  remarkable  in  the  way  in  which  it  hugs  the 
coast,  forming  a  lofty  wall,  as  it  were,  on  the  Pacific 
edge  of  the  continent,  and  being  thus  the  cause  that 


side;  and,  besides,  giving  rise  to  extraordinary  pecu- 
liarities of  climate  at  its  western  base.  The  chain  it 
also  remarkable  for  the  grandeur  of  its  volcanic  mani- 
festations; its  highest  points  being  sublime  volcanoes 
—  which,  however,  are  gradually  losing  their  power, 
and  approaching  the  dormant,  or  even  the  extJnc:, 
condition. 

The  Andes  sink  at  the  Isthmus,  and  almost  disap- 
pear, so  that  a  railroad  of  little  less  than  48  miles  in 
length,  and  having  an  elevation  of  only  363.4  feet  at 
its  summit,  there  unites  the  two  oceans.  From  the 
Isthmus  north,  the  ranges  gain  rapidly  in  elevation, 
and  through  Central  America  and  Mexico  become 
more  and  more  complex  in  character,  while  the  vol- 
canic cones  which  are  sentineled  along  their  creti 
again  increase  in  altitude,  and  in  the  activity  of  their 
manifestations.  Two  of  these  conea  —  Popocatepetl 
and  Orizaba— are  the  culminating  points  of  North 
America,  being  the  only  summits  which  surpass  i".- 
000  feet  in  altitude. 

From  Mexico  the  system  of  the  Cordilleras  enters 
our  territory,  still  widening  and  gaining  in  complex 
ity.  Just  above  the  southern  border  of  Arizona,  along 
the  parallel  of  33*,  occurs  the  greatest  depression 
of  the  Cordilleras  existing  anywhere  north  of  southern 
Mexico ;  here  the  continent  may  be  traversed  without 
rising  to  an  elevation  of  over  4,000  feet.  The  conn- 
try  along  this  line  is  a  table-land,  with  many  short 
and  broken  ranges  of  no  great  altitude  built  upon  it, 
but  deeply  excavated  by  numerous  caflons,  as  the 
narrow  valleys  of  the  streams  are,  in  the  Cordilleras, 
universally  called,  and  of  which  that  of  the  Colorado 
River  may  be  taken  as  the  type.  On  this  plateau,  is 
latitude  35°,  there  is  a  transverse  east  and  west  line  of 
volcanoes,  similar  to  that  which  traverses  Mexico: 
these  grand  volcanic  cones,  of  which  San  Francisco 
Mountain  is  the  loftiest  and  best  known,  rise  to  nearly 
double  the  altitude  of  the  plateau  oa  which  they  are 
built  up. 

The  greatest  width  of  the  Cordilleras  is  along  tbe 
line  passing  from  the  vicinity  of  San  Francisco,  by 
Great  Salt  Lake,  to  Fort  Laramie,  or  between  Ian- 
tudes  38*  and  43* ;  here  the  mass  of  mountains  nttu=i 
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a  breadth  of  fully  a  thousand  miles,  and  if  the  Black 
Hills,  sn  outlier  of  the  Rocky  Mountains,  in  latitude 
44' ,  are  Included — as  they  may  property  be — the 
total  breadth  of  the  complex  of  ranges  will  be,  in  its 
maximum,  over  1,100  miles.  The  whole  area  em- 
braced within  the  mountainous  belt  which  we  call  the 
Cordilleras  is  but  very  little,  if  any,  short  of  a  mil- 
Bon  of  square  miles;  hence  it  may,  with  propriety,  be 
called  the  greatest  physical  feature  of  our  territory. 

To  rougnly  indicate  the  shape  of  the  mass  of  the 
Cordilleras,  we  may  consider  it  as  having  a  lozenge- 
shaped  figure,  bounded  by  two  parallel  north  and 
south  and  two  northwest  and  southeast  sides.  The 
length  of  each  side  is  approximately  600  miles.  The 
western  edge  of  the  figure  corresponds  in  trend  to 
the  line  of  the  Pacific  coast,  which,  as  a  glance  at  the 
map  will  show,  is  northwest  and  southeast  as  far  as 
Cape  Mendocino,  and  from  there  to  Vancouver 
Island  north  and  south  nearly.  The  north  and  south 
trending  portion  of  the  Pacific  edge  of  the  Cordilleras 
Is  known  as  the  Cascade  range;  the  northwest  and 
southeast  range,  as  the  Sierra  Nevada.  Here,  border- 
ing on  the  Cascade  and  Sierra  Nevada  ranges,  but 
still  nearer  the  ocean,  are  the  Coast  ranges,  parallel 
with  the  loftier  masses  on  the  east,  and  Inosculating 
with  them,  at  various  points,  in  such  a  manner  that  a 
distinct  separation  between  coast  and  interior  ranges 
seems  hardly  possible,  either  on  geographical  or 
geological  grounds. 

Divisions. —  The  Cordillera n  system  may  be  prop- 
erly  divided  into  the  Rocky  Mountain  region,  the 
region  of  the  Great  Basin,  and  the  Basin  ranges, 
the  Columbian  plateau,  sometimes  described  as  the 
Northern  plateau,  the  Southern  plateau,  and  the 
Cascade,  Nevada,  and  Pacific  coast  ranges.  These 
divisions  constitute  the  six  regions  included  and 
treated  under  the  above  designated  system.  The 
first  named  is  divided  into  sections  and  ranges,  and 
forms  the  eastern  boundary  line  of  the  system.  These 
are  subdivided  into  ranges  or  sections  extending 
north  and  south,  and  they  in  turn  into  northeastern 
and  northwestern  extensions.  Between  these  a  range 
of  elevation  extends  to  a  considerable  distance,  at  a 
height  of  from  one  to  several  thousand  feet,  across 
the  summit  of  which  the  route  of  the  Pacific  railway 
system  was  long  since  completed  and  improved. 
To  the  north  of  this  are  to  be  found  mountain  ranges, 
conspicuous  for  the  wealth  of  their  mineral  deposits, 
also  as  the  source  of  the  Colorado,  Missouri,  and 
Columbia  rivers.  The  division  extending  in  a  north- 
erly and  southerly  direction  approximates  700  miles 
in  length  by  about  300  miles  in  breadth,  rising  from 
the  foot-hills  to  the  mountain  heights  by  abrupt  as- 
cents. In  the  State  of  Colorado,  the  most  celebrated 
and  attractive  system  of  elevated  plateaus  is  embraced 
in  Grand  and  Park  counties  between  36*  and  41*.  They 
consist  of  North,  South,  Middle,  and  San  Luis  parks, 
situated  at  an  elevation  of  from  six  to  ten  thousand 
feet  and  drained  by  the  Rio  Grande,  Colorado,  Platte 
and  Arkansas  rivers.  The  Middle  Park  is  also 
drained  by  streams  (lowing  into  Grand  River  and  is 
cut  up  by  elevations.  South  Park  is  from  thirty  to 
forty  miles  in  length  and  twenty  miles  wide,  and 
North  Park  which  is  more  level  than  either  of  the 
preceding,  ia  forty  miles  by  twenty,  and  inclosed  in 
lofty  ranges,  at  some  places  13,000  feet  high. 

The  Colorado  and  Park  ranges  of  Colorado  are  sit- 
uated on  the  opposite  sides  of  the  Rio  Grande.  The 
former  extends  from  40*  N.  latitude  to  Pike's  Peak, 
and  contains  the  latter  mountain,  besides  Gray's  Peak, 
14,341  feet  in  height,  also  Long's  Peak,  14,371  feet. 
To  the  west  of  the  source  of  the  Arkansas  lies  the 
Saguache  range,  among  the  loftiest  of  the  Rocky 
Mountains,  averaging  14,000  feet,  the  highest  points 
being  Harvard  Mountain,  14,375  feet,  and  the  Holy 
Cross,  14,176  feet.  This  range  is  followed  by  the 
Continental  Divide  to  38*  aor,  whence  it  pursues  a 
southwesterly  direction  for  a  distance  of  nearly  one 
hundred  miles,  thence  following  the  San  Juan  range. 
The  latter  is  the  western  border  of  San  Luis  Park, 
and  is  characterised  by  a  "broken  country,"  culmi- 
nating at  Uncompahgre  Peak,  14,335  feet  high. 
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The  Elk  Mountain  range  lies  west  of  the  Saguache. 
It  consists  of  pinnacles  of  volcanic  matter,  the  highest 
of  which  is  Castle  Peak,  14,000  feet.  In  this  range 
rise  the  streams  which  unite  and  form  the  Gunnison 
River. 

The  Park  range  above  referred  to  is  bounded  on 
the  northeast  by  the  range  of  Sangre  de  Cristo,  con- 
taining the  highest  point  In  the  Rockies  —  Blanca 
Peak,  14,463  feet.  The  latter  range  is  described 
as  a  continuation  of  the  Saguache  range  and  pos- 
sesses similar  geological  features.  The  Garita  hills 
are  at  the  northwestern  side  of  the  San  Luis  valley. 
They  are  bounded  by  the  Uncompahgre  and  San 
Juan  ranges  on  the  northwest  and  southwest  respec- 
tively, and  are  irregular  and  broken.  The  Uintah 
range  is  to  the  west  of  North  Park.  It  unites  with 
the  eastern  side  of  the  Wahsatch  range,  runs  upward 
of  one  hundred  miles  in  an  easterly  direction  when 
it  is  absorbed  by  the  Cretaceous  and  Tertiary  masses 
west  of  the  Park  range.  South  of  it  is  the  Uintah 
valley,  the  extreme  western  boundary  of  the  plateau 
sections  of  Colorado  and  drained  by  the  streams  which 
combine  to  form  the  Green  and  Grand  rivers.  The 
highest  peaks  of  the  Uintah  are  Gilberts,  Wilsons,  and 
Takewanna,  severally  13,687,  13.335!  >nd  13,458  feet. 

The  Wahsatch  range  forms  the  western  boundary 
of  the  Rocky  Mountain  division  of  the  Cordilleran 
system.  It  is  among  the  most  prominent  of  the 
ranges  of  that  division,  and  at  one  point  east  of  Salt 
Lake  City  attains  a  height  of  more  than  13,000  feet, 
its  altitude  diminishing,  however,  to  the  north,  and 
becoming  less  and  less  perceptible  as  a  range  west  of 
Bear  River,  a  stream  originating  in  Uintah  range, 
thence  flowing  first  in  a  northerly  direction,  then  in  a 
southerly  direction,  until  it  finally  empties  into  Salt 
Lake.  North  Logan  is  one  of  the  lofty  peaks  of  the 
range. 

Northern  Division. — The  division  of  the  Rocky 
Mountains  known  as  the  "Northern  Division"  is 
made  up  of  a  number  of  ranges  extending  generally 
from  the  northwest  to  the  southeast,  and,  excepting 
the  Wind  River  range,  not  characterized  by  any  re- 
markable peaks.  This  division  has  not  been  as  fully 
explored  as  the  southern  division  of  the  Rocky  Moun- 
tains. The  latter  in  Montana  and  Idaho  is  less  regularly 
developed  than  in  the  south,  but  parks  are  nearly  as 
numerous,  and  the  water  courses  are  thickly  lined 
with  sycamores  and  other  forest  trees.  The  soil  of 
the  parks  is  in  some  cases  cultivable,  and  affords 
abundant  pasturage.  The  Bitter  Root  Mountains 
occur  between  the  Missouri  and  Columbia  Rivers,  to 
the  west  of  which,  also  to  the  northwest,  are  the  Cceur 
de  Alene  and  Lapwai  ranges,  by  which  the  Rocky 
and  Blue  Mountains  are  connected,  while  to  the  east 
of  the  main  range  of  the  former,  collections  of  moun- 
tain elevations  are  to  be  found.  The  range  of  Crazy 
Mountains,  formed  of  sandstone,  shales,  volcanic 
rocks,  etc.,  is  north  of  Yellowstone  River,  while  to 
the  northeast,  in  109°-!  10*  W.  longitude,  are  to  be 
seen  the  Judith  Mountains;  in  the  southeast  are  the 
Big-Horn,  and  east  of  these  the  Black  Hills.  The 
latter  extend  over  a  distance  lao  miles  long,  and  are 
from  30  to  50  miles  wide;  the  highest  peak,  Mount 
Harney,  has  an  elevation  somewhat  less  than  10,000 
feet.  Geologically  they  are  not  dissimilar  from  the 
ranges  in  the  northern  division  of  the  Rocky  Moun- 
tains. The  central  deposits  consist  of  "crystalline 
rocks."  Potsdam  stone  supports  "  beds  of  Carbonif- 
erous age  " ;  these  are  succeeded  by  a  sandy  stratum, 
sandstone,  limestone,  etc.,  gradually  increasing  in 
thickness  toward  the  north,  and  attaining  the  greatest 
depth  in  the  valley  of  Belle  Fourche.  The  Jurassic  Is 
extensively  developed  in  the  Wind  River  range  and  vi- 
cinity, becoming  thicker  farther  south,  in  the  neigh- 
borhood of  the  Great  Basin.  The  Cretaceous  series  is 
also  extensively  developed  in  the  Wind  River  range, 
and  are  similar  in  some  of  their  features  to  the  Jurassic 
and  Triassic.  The  topography  of  this  region  Is  de- 
scribed as  "interesting/'  owing  to  the  position  of 
the  groups  of  strata  mentioned,  a  special  and  con- 
spicuous Incident  of  the  same  being  the  "Devil's 
Tower,"  upward  of  600  feet  in  height. 
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Great  Basin. —  A  widely  extended  plateau,  con- 
taining ranges  of  mountains  running  north  and 
south,  is  characteristic  of  the  "Great  Basin." 
The  latter  is  a  roughly  formed  area  of  territory 
embracing  nearly  350,000  acres  of  land,  con- 
tinuing from  the  northeastern  part  of  California 
to  the  Uintah  range.  It  is  in  the  shape  of  a  triangle 
with  its  base  running  east  and  west  and  its  apex 
at  the  mouth  of  the  Colorado  River,  drained  in  part 
by  the  affluents  of  Snake  River,  with  summits  of  the 
Sierra  Nevada  occurring  at  intervals  for  a  considera- 
ble distance  in  a  southwesterly  direction.  Humboldt 
River  has  its  origin  100  miles  west  of  Salt  Lake,  and 
indicates  a  depression  at  the  northern  boundary  of 
the  Basin,  increasing  its  elevation  as  it  runs  south  to 
a  height  of  from  4,000  to  8,000  feet.  The  Basin  at  the 
north  is  drained  by  Humboldt  sink,  and  the  valleys 
of  the  Basin  also  form  drainage  channels.  Vegeta- 
tion does  not  thrive  in  the  lower  valleys,  only  sage 
grass  growing  in  the  more  favored  localities.  The 
ranges  extend  north  and  south,  many  are  conspicuous 
for  some  distance,  while  others  are  Insignificant,  the 
Humboldt  being  the  most  prominent.  It  begins  in 
the  Basin's  center  and  traverses  in  a  northerly-north- 
easterly direction  to  the  source  of  the  Humboldt 
River,  attaining  its  greatest  elevation  at  Mount  Bon- 
pland,  11,331  feet.  West  of  Humboldt  River  about 
160  miles  the  Pah  Ute  range  occurs,  and  at  the  western 
boundary  of  the  Basin  is  Star  Peak,  the  highest  peak 
of  the  West  Humboldt  range.  In  none  of  the  ranges 
does  vegetation  prosper,  unless  an  exception  is  made 
in  favor  of  the  highest  portions,  in  some  of  the  cations, 
where  forest  trees  are  abundant  Geologically,  how- 
ever, the  Basin  xontains  much  of  interest.  The  Al- 
pine Trias  is  the  most  conspicuous  formation,  there 
seeming  to  be  an  exceptional  lack  of  the  Cretaceous, 
Tertiary,  and  other  strata  peculiar  to  the  Rocky 
Mountain  divisions.  The  formations  are  similar,  in 
some  particulars,  to  those  of  the  Appalachian  and  Jura 
ranges.  The  ranges  are  monoclinal,  anticlinal,  or 
sjnclinal,  and  sometimes  two  or  more  of  these  are 
combined.  There  Is  an  absence  also  of  the  features  of 
Appalachian  erosion,  but  the  Basin  ranges  differ  from 
the  Appalachian  and  the  Jura  in  the  appearance  of 
volcanic  masses,  in  which  respect  the  ranges  of  the 
Basin  are  not  dissimilar  from  other  portions  of  the 
Cordilleran  system. 

Columbia  Plateau. — The  area  of  territory  in 
which  is  included  the  Columbia  plateau  is  not 
entirely  familiar  to  the  public.  It  is  bounded 
on  the  east  by  the  Rocky  Mountains,  on  the 
west  by  the  Cascade  range  and  is  drained  by  the 
Columbia  and  Snake  Rivers  and  their  branches. 
The  Cordilleran  system  is  reduced  in  width  in  pro- 
portion  as  the  north  division  of  the  Rocky  Mountains 
advances  in  a  northwesterly  direction,  and  the  area 
between  the  Cordilleran  and  Rocky  Mountain  systems 
is  occupied  with  ranges  but  indifferently  known,  if  the 
Blue  River  and  Salmon  River  ranges  are  excepted. 
The  Salmon  River  range  runs  from  the  western 
limits  of  the  Rocky  Mountains  to  the  Snake  River, 
the  Blue  River  range  occupying  the  angle  caused 
by  the  Snake  River,  in  its  flow  in  a  northerly  direc- 
tion to  Columbia  River.  After  the  Columbia  is  Joined 
by  the  Okanaga  River,  some  sixty-five  or  seventy  miles 
south  of  the  boundary  line  of  the  United  States,  its 
course  is  parallel  with  the  Cascade  range  to  Great 
Bend,  whence  it  proceeds  in  a  westerly  direction 
through  that  range  to  the  Pacific.  The  country  be- 
tween the  range  and  the  river  is  mountainous,  and 
that  between  the  river  and  Clarke's  Fork,  specially  so, 
the  range  rising  from  five  to  seven  thousand  feet. 
Volcanic  deposits  characterise  the  area  of  territory 
on  the  confines  of  the  Great  Basin  between  the 
Rocky  Mountains  and  the  Cascade  range  to  the  south 
of  Columbia  River.  The  formation  extends  in  north- 
erly and  southerly  directions  into  the  Northwestern 
Territory,  Nevada,  up  Snake  River,  and  southwest 
into  California.  It  is  also  to  be  found  in  Montana, 
and,  as  it  proceeds  farther  north,  indicates  the  pres- 
ence of  "  eruptive  accumulations  "  which  culminate 
in  Mount  Rainier.   The  beds  of  this  material  vary 


in  dimensions  and  thickness,  and  are  deposited  pro- 
miscuously. They  are  frequently  found  to  have 
been  cut  into  by  streams,  and  as  frequently  form  the 
crest  of  an  elevation  over  which  falls  of  water  are 
precipitated,  presenting  a  picture  at  once  picturesque 
and  attractive.  Among  these  are  the 
Falls.  Other  characteristics  of  these 
collections  of  cones  at  intervals,  though  the 
proportion  of  the  volcanic  overflows  is  widelj 
tributed  in  the  form  of  lava,  the  volcanic  rocks  also 
covering  an  area  of  many  thousand  miles  in  the 
neighborhood  of  the  Columbia  River  and  the  Cascade 
range.  There  are  indications  that  a  large  moiety  01 
this  area  was  at  one  time  covered  with  water.  la- 
deed,  bodies  of  water  are  to  be  seen  there  at  present 
singly  and  in  groups,  many  of  them  of  large  size, 
especially  in  portions  of  Oregon  and  California.  Tbt 
valleys  contain  small  tracts  of  land  susceptible  of  cul- 
tivation, but,  as  a  rule,  the  soil  of  the  plateaus  a 
sterile.  Geologically,  the  mountain  ranges  upoa 
which  volcanic  masses  have  fallen  are  not  unlike  the 
rocks  of  the  Sierra  Nevada.  Granite  occurs  la  tht 
Owyhee  Mountains,  supporting  an  extended  rang*  of 
sandstone,  slate,  etc.,  with  frequent  veins  of  gold  ini 
silver  occurring  in  quarts  deposits.  The  general  is 
dications  at  present  point  to  a  period  at  which  volcan:: 
eruptions  seem  to  have  been,  not  only  frequent,  but 
exceptionally  active  in  many  portions  of  the  Siem 
Nevada  and  Cascade  ranges,  and  extending  through- 
out a  great  expanse  of  territory  in  an  easterly  direc- 
tion. This  is  supposed  to  have  prevailed  during  tht 
Post-Tertiary  times,  at  least  such  is  the  conclusion  ol 
scientists,  who  further  insist  that  the  eruption}  of 
fluid  lava  were  infrequent,  if  occurring  at  all. 

Bad  LaudM. —  As  already  related,  there  were 
in  former  times  numerous  table-lands  in  the 
regions  bounded  by  the  Rocky  Mountains  on  the 
east,  fend  the  Sierra  Nevada  on  the  west,  thit 
contained  numerous  bodies  of  water  of  very  larpf 
dimensions.  The  water  in  these  lakes  has  tux* 
disappeared,  either  through  drainage,  absorption, 
evaporation,  or  otherwise,  and  the  formations  r. 
the  bottom  of  each,  effected  by  erosive  agencies 
at  frequent  localities,  now  exhibit  their  geological 
structures,  which  have  become  objects  of  special 
study  and  interest  to  scholars  and  scientists. 
They  have  also  produced  a  description  of  scenen 
known  under  the  name  of  M  Mauvaises  Terns,"  or 
Bad  Lands.  These  occur  in  the  country  south  sad 
southwest  of  the  Missouri  River  and  along  its  affluent', 
and  are  described  as  the  most  wonderful  formation 
to  be  seen  in  North  America,  from  a  geological  stand- 
point,  but  from  an  agricultural  point  of  view  are  of 
no  value  whatever.  They  are  represented  as  larpe 
bodies  of  strata  or  layers  of  rocky  material  hundred* 
of  feet  thick,  extending  over  a  vast  region  of  country, 
and  possessing  attractions  of  an  unique  and  interest 
Ing  character.  The  action  of  the  water,  or  of  on 
known  causes,  has  combined  to  cut  into  or  separate 
these  masses,  thereby  creating  canons,  gorges,  and 
other  developments  of  a  striking  and  suggestive  char 
acter.  The  walls  of  many  of  these,  notably  the  Grind 
Caff  on  of  the  Colorado,  the  Black  Cation  of  the  Gun- 
nison, Weber  Caflon,  Echo  Caflon,  etc.,  rise  perpen- 
dicularly to  a  height  of  from  one  to  several  thoutsod 
feet,  and  are  worn  and  sculptured  into  forms  wonder 
fully  realistic.  These  features  of  interest  are  ret) 
dered  additionally  attractive  by  the  coloring  with 
which  the  strata  are  tinted,  presenting  slmosi 
every  shade,  and  completing  a  combination  of  bars 
of  never-ending  fascination  to  the  student,  the  ad- 
mirer of  artistic  development,  and  the  traveler,  a* 
also  a  field  for  the  study  of  the  glacial  period  un^nr 
passed  on  the  continent.  These  phenomena,  if  thei 
may  be  so  described,  are  part  of  the  country  to  th* 
south  and  east  of  the  Great  Basin,  between  the  Colo- 
rado River  and  Great  Salt  Lake,  and  extend  west- 
wardly  to  the  eastern  boundary  line  of  Californu 
where  they  disappear.  The  dimensions  of  the  sfe* 
embracing  the  most  conspicuous  development  are 
varied.  The  region  In  which  the  Grand  Caflon  is 
situated  is  180  miles  long  by  115  miles  wide.   A  nun- 
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part,  to  to  speak,  indicates  the  western  boundary  line 
similar  to  that  exhibited  by  the  Sierra  Nevada  and 
the  range*  in  southern  California,  where  the  transi- 
tion U  said  to  be  exceptionally  abrupt.  Four  plateaus 
to  the  north  of  the  Grand  Cafion  are  drained  by  the 
latter,  while  a  fifth  is  drained  by  the  Marble  Cation. 
The  former,  namely,  the  Kanab,  Uinkara,  Kaibab 
and  Sheavwits,  are  of  Carboniferous  straw,  while  the 
Paria,  or  fifth  plateau,  is  at  a  lower  level  and  covered 
with  Triassic  rocks. 

A  rampart  also  describes  the  southern  boundary  of 
the  Grand  Cafion  district:  —  Indeed  it  is  said  that  the 
western  boundary  line  is  a  continuation  of  that  on  the 
south,  and  preserves  the  same  general  features  for  a 
distance  of  forty  or  fifty  miles,  thence  changing  its 
course  to  the  southeast,  traversing  eastern  Arizona 
to  what  is  known  as  the  Mogollon  Mountains,  whence 
it  proceeds  southwest,  where  the  country  descends 
from  the  horisontal  platform  into  a  lower  country 
with  geological  formations  similar  to  those  which 
characterise  the  western  country  of  the  Sierras.  On 
the  western  extension  of  the  Sheavwits  plateau  and 
north  of  the  Colorado,  is  an  extensive  valley  known 
as  the  "Great  Wash."  Adjoining  the  Sheavwits, 
yet  separated  from  it  geologically  by  Hurricane 
Ledge,  is  the  Uinkaret  plateau.  The  rampart  of  the 
former  plateau  is  a  break  along  which  the  region  to 
the  east  has  been  raised  several  thousand  feet,  while 
Hurricane  Ledge  marks  a  rise  of  from  1,500  to  3,000 
feet  in  the  land  to  the  east  of  the  latter.  The  Kanab 
is  the  broadest  and  the  Kaibab  the  loftiest  of  these 
plateaus,  being  from  eight  to  ten  thousand  feet  in 
height,  covered  with  parks  and  forests,  which  grow 
luxuriantly.  It  has  a  total  length  of  ninety  miles  and 
an  average  width  of  thirty  miles.  The  Paria  plateau 
is  in  an  easterly  direction,  and  beyond  it  lies  the 
Kaiparowita.  At  the  north  are  a  series  of  plateaus, 
separated  from  each  other,  the  physical  conformation 
of  the  country  being  the  product  of  simple  attrition, 
together  with  numerous  instances  of  seismic  phenom- 
ena. Another  area  of  plateau  land  is  on  the  southern 
tide  of  Colorado  River,  with  an  underlying  stratum 
nearly  horizontal,  but  unmarked  by  any  of  the  fea- 
tures mentioned  as  occurring  in  the  regions  to  the 
north,  though  they  are  located  at  a  greater  elevation 
than  the  latter.  At  a  distance  of  about  thirty  miles, 
in  a  southerly  direction  from  the  Kaibab  plateau,  is 
what  is  known  as  "Red  Butte,"  and  sixty  miles 
south  of  Colorado  River  are  the  San  Francisco  Moun- 
tains, among  the  loftiest  in  the  West,  the  highest 
being  13,000  feet,  surrounded  by  masses,  cones,  lava, 
etc.  Judged  by  the  bends  and  meanderings  of  the 
river  the  Grand  Cafion  of  the  Colorado  is  more  than 
3oo  miles  in  length,  with  an  average  depth  of  2,000 
feet  and  an  average  width  of  five  miles.  The  most 
stupendous  portion  of  the  Cafion  is  the  Kaibab  divi- 
sion on  the  north,  where  it  is  more  than  a  thousand 
feet  deeper  than  anywhere  else.  The  most  remarka- 
ble and  interesting  phenomena  of  the  topography 
in  this  region  is  partially  owing  to  the  manner  in 
which  the  formations  have  been  elevated  or  lowered 
between  long  faults,  also  to  the  amount  of  attrition 
to  which  the  region  has  been  subjected.  The  plateau 
region  to  the  south  of  the  Great  Basin  presents  some 
striking  contrasts  to  that  at  the  north.  In  the  latter 
section  the  corrugated  and  folded  strata  are  filled  with 
volcanic  outflows,  which  have  covered  the  lower  por- 
tion of  country,  while  in  the  plateau  region,  to  the 
south  of  the  Great  Basin,  the  strata  have  been  raised 
to  a  high  elevation,  without  being  hardened  suffi- 
ciently to  resist  erosion,  and  possessing  a  variety 
of  lithological  character  that  gives  complexity  to 
resulting  forms,  which,  affected  by  eroding  agencies, 
have  created  the  remarkable  conditions  they  now  ex- 
hibit. The  cones  of  varied  dimensions,  which  are  to 
be  seen  in  this  plateau,  are  the  accretions  of  lava 
which  ha  ve  been  poured  out  from  orifices  in  the 
mountains  during  the  activity  of  volcanic  agencies. 
Many  of  them  are  of  huge  dimensions,  but  there  has 
been  no  such  phenomenal  overflows  In  the  southern 
plateau  as  those  which  have  characterised  the  north- 
ern volcanic  regions. 
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Sierra  Ntvada  /tanjrt.—  Tht  most  important 
and  conspicuous  member  of  the  Cordilleran  sys- 
tem is  the  Sierra  Nevada  range — not  alone  as 
a  system,  but  also  for  the  richness  and  variety 
of  its  mineral  deposits,  Its  temperature,  climate, 
soil,  productions,  geological  formations,  forests, 
scenery,  and  the  character  and  number  of  the  in- 
habitants. It  is  the  western  boundary  of  the  Cor- 
dilleran system,  as  also  the  widest  and  loftiest  portion 
of  that  aystem  east  of  California.  From  Its  western 
side  it  is  specially  notable,  because  it  descends  nearly 
to  the  sea-level,  while  on  the  opposite  side  the  plateau 
level  is  the  extreme  of  its  depression.  Both  the 
Sierra  Nevada  and  Cascade  ranges  unite  with  what 
are  called  the  Coast  ranges,  at  certain  points,  and  are 
separated  from  them  at  others  by  low  but  wide  val- 
leys, among  which,  and  probably  the  most  conspicu- 
ous, is  the  Great  Valley  of  California. 

This  range,  as  already  indicated,  is  composed  of  a 
granite  core,  Inclosed  by  rocks  of  the  Mesozoic 
period,  the  development  of  the  latter  Increasing  In 
the  north,  also  in  the  section  bordering  upon  the 
western  declivity  of  the  range  and  forming  the  aurif- 
erous belt  of  the  Sierra.  Another  fact  of  importance 
is  the  presence  of  eruptive  rocks  of  Tertiary  and 
Post-Tertiary  period  in  portions  of  the  Cordilleran 
region.  The  volcanic  materials  are  seen  in  large 
masses  at  places  in  the  southern  part  of  the  Sierra,  on 
the  highest  portion  of  the  range,  and  at  points  where 
there  are  no  slates  nor  mining  nor  washing  for  gold. 
The  Sierra  group  diminishes  In  its  altitude  south  of 
the  Mount  Whitney  range,  and  at  this  point  occurs 
the  Kern  River  valley,  containing  several  volcanic 
cones,  which  have  the  appearance  of  recent  develop- 
ment, but  are  not  known  to  have  been  in  a  condition 
of  activity  since  the  country  was  settled  by  the  whites. 
Since  1870,  however,  the  adjacent  country  appears  to 
have  been  visited  by  earthquakes,  and  this  very  point 
was  measurably  affected  by  the  earthquake  of  the 
spring  of  1873.  The  region  of  volcanic  cones  and 
lava  sows,  however,  is  midway  in  Owens  Valley  on 
the  east  side  of  the  Sierra,  some  distance  from  Lone 
Pine,  and  where  the  earthquake  produced  the  most 
disastrous  effects.  Volcanic  materials  also  cover  the 
western  part  of  the  range  further  north,  and  from  30* 
30*  north  the  rocks  are  hidden  by  eruptive  materials 
of  a  more  modern  date,  through  which  channels  of 
no  inconsiderable  depth  have  been  worn  by  water, 
and  furnish  access  to  the  auriferous  deposits  to  be 
found  in  the  gravel  of  the  burled  river  systems.  Signs 
of  recent  volcanic  activity  are  apparent  at  Lassens 
Peak,  a  solitary  volcanic  cone  in  40*  30'  N.  latitude, 
rising  10,537  feet  above  the  surrounding  country. 
Hot  springs  are  also  to  be  found  In  the  same  vicin- 
ity, in  addition  to  mud  lakes  from  which  spouts  of 
hot  water  and  mud  are  thrown  into  the  air  to  the 
height  of  several  feet.  In  the  immediate  vicinity  of 
Lassens  Peak  is  a  lake  of  hot  water  of  large  dimen- 
sions, wherein  mud  volcanoes  are  of  frequent  occur- 
rence. Indeed,  there  are  no  points  along  the  south 
crest  of  the  Sierra  where  such  striking  indications  of 
latent  volcanic  activity  are  to  be  seen  as  those  at  Las- 
sens Peak.  The  range  there  is  broken  through  by  a 
fault,  and  south  of  it  high  ranges  and  deep  cafions 
have  cut  through  the  volcanic  strata  and  are  deeply 
Imbedded  in  the  rocks  underneath;  to  the  north  a 
depression  exists  filled  with  volcanic  rocks  that  ex- 
tend to  the  north  and  northeast  for  hundreds  of  miles, 
and  become  part  of  the  plateau  region  in  that  section. 
Northwest  of  Lassens  Peak  is  Mount  Shasta,  14,440 
feet  high,  furnishing  evidences,  near  its  summit,  of 
volcanic  activity  at  some  remote  period,  nearly  as 
pronounced  as  those  seen  in  the  vicinity  of  the  Peak. 
As  late  as  186a  steam  and  gases  were  to  be  seen  ex- 
uding from  orifices  at  a  point  fully  435  feet  below  the 
summit. 

Cascade  Range. —  The  Cascade  range  to  the 
north  of  Shasta  is  characterized  by  phenomena 
the  same  as  that  existing  between  Lassens  Peak 
and  Shasta.  This  continues  beyond  the  northern 
boundary  line  of  the  United  States.  The  ridge, 
however,  that  is  the  principal  one  of  the  range, 
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is  not  elevated,  but  volcanic  cones  of  more  than 
average  dimensions  rise  at  intervals.  To  the 
north  of  Mount  Shasta  what  are  apparently  vol- 
canic peaks  dot  the  landscape,  and  many  of  them  are 
conspicuous.    Among  these  Mount  Pitt  and  Mount 

Jefferson  are  prominent.  Some  of  these  groups  ex- 
ibit  conical  forms  while  others  do  not.  Equidistant 
between  Pitt  and  Jefferson  are  a  number  of  groups, 
the  leading  of  which  are  the  "Three  Sisters,"  and 
throughout  this  portion  of  the  range  the  presence  of 
craters  and  outflows  of  lava  give  evidence  of  volcanic 
action  at  a  recent  date.  To  the  north  of  Mount  Jef- 
ferson, at  a  distance  approximating  100  miles,  the 
volcanic  masses  of  the  Cascade  range  have  been  cut 
through  by  the  Columbia  River  ;  and  at  the  Dalles, 
having  an  elevation  at  the  east  side  of  the  range,  the 
volcanic  plateau  of  the  Columbia  commences.  Mount 
Shasta,  Mount  Helena,  and  Mount  Hood  —  the  two 
former  located  on  the  north  side  of  the  river,  and 
Mount  Hood  on  the  south  side — are  the  most  clearly 
defined  volcanic  cones  of  the  range.  All  of  these 
have  an  elevation  of  more  than  10,000  feet.  Mount 
Rainier  is  seventy-six  miles  from  the  Columbia  River 
to  the  north,  and  next  to  Shasta  is  the  most  celebrated 
in  the  Cascade  range.  Owing  to  its  location  at  a 
distance  from  traveled  roads,  surrounded  by  dense 
forests,  etc.,  it  is  comparatively  inaccessible.  North 
of  the  latter  peak  is  Mount  Baker,  conspicuous  from 
all  directions,  having  an  altitude  of  10,75s  *eet- 

Notwithstanding  the  evidences  of  volcanic  action, 
at  a  date  not  far  distant,  throughout  the  entire  range, 
the  condition  of  the  eruptive  agencies  at  present 
cannot  be  clearly  described.  There  does  not  seem  to 
be  any  indication  of  a  recent  overflow  of  lava  in  either 
the  Cascade  or  Sierra  Nevada  ranges,  such  at  least  as 
would  harden  into  rock  when  cooled.  The  rocks  of 
these  ranges  are  basaltic,  and,  in  the  strata  beneath, 
evidences  of  vegetation  of  the  Pliocene  and  Miocene 
ages  are  visible.  The  animal  remains  there,  how- 
ever, have  not  been  identified. 

There  is  an  absence  of  indications  tending  to  show 
that  lava,  or  ashes,  cinders,  etc.,  have  been  cast  out 
from  the  volcanic  cones  of  the  Sierra  Nevada  range 
at  a  comparatively  recent  period,  but  in  some  of  the 
cones  of  the  Cascade  range  such  evidence  is  not 
wanting,  particularly  in  respect  to  Mount  Baker, 
where  eruptions  have  occurred  at  intervals  from  1843 
to  1870 — also  at  Mount  Hood,  with  appearances  of 
a  .somewhat  similar  description  in  other  cones  of  the 
range. 

Coast  Ranges. —  What  are  known  as  the  "coast 
ranges  of  California"  are  described  as  differ- 
ing from  the  Sierra  Nevada  and  Cascade  ranges, 
being  less  elevated  but  more  broken  through  by 
granite  masses,  and  less  infrequently  covered 
with  the  products  of  volcanic  eruptions.  Their 
upheaval  occurred  at  a  date  subsequent  to  that  of 
the  Sierra  range,  during  the  Tertiary  period  it  is 
claimed,  and  has  continued  into  the  Post-Pliocene. 
To  the  south  of  San  Francisco  Bay,  considerable 
areas  of  cretaceous  rock  are  to  be  found,  such  being 
particularly  the  case  to  the  east  of  the  Monte  Diablo 
range,  becoming  more  and  more  pronounced  further 
north,  where  the  areas  of  Tertiary  diminish  in  extent 
and  volume.  A  number  of  features  of  geological  in- 
terest are  reported  in  connection  with  the  Coast  range, 
notably  the  metamorphosis  which  has  been  going 
on  among  the  rocks,  giving  them  an  appearance 
that  would  indicate  they  belonged  to  an  older  part  of 
the  geological  series,  also  the  existence  of  serpentine 
and  serpentonoid  rocks  in  considerable  groups.  In 
these  metamorphosed  rocks,  veins  of  quicksilver  have 
been  discovered  and  profitably  worked  at  various 
points  to  the  north  and  south  of  San  Francisco  Bay. 
Chromic  iron  also  occurs,  and  in  southern  California 
gold  has  been  found.  To  the  south  of  the  bay  bi- 
tuminous slate,  several  hundred  feet  in  thickness, 
characterizes  the  range,  and  in  the  vicinity  of  Santa 
Barbara  and  Los  Angeles,  considerable  amounts  of 
bituminous  matter  have  appeared  upon  the  surface, 
which  has  hardened  into  a  material  strongly  resem- 
bling asphalt.    Efforts  to  develop  these  into  produc- 
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ing  wells  of  petroleum  have  not  been  attended  with 
sufficiently  pronounced  results  to  justify  operations 
upon  any  very  extensive  scale.  Another  product 
which  has  rewarded  investigation  into  the  resources 
of  the  range  is  an  excellent  quality  of  coal.  This  has 
been  discovered  in  the  range  both  in  California  and 
Oregon,  and  mines  are  at  present  successfully  worked 
near  Seattle,  Washington,  on  Vancouver's  Island, 
and  elsewhere.  The  Sierra  and  Coast  ranges  become 
united  in  the  northern  part  of  California,  and  to 
continue  into  southern  Oregon ;  but  the  development 
of  the  ranges  is  most  effectively  and  comprehensivelj 
reached  west  of  the  San  Joaquin  and  Sacramento 
Rivers.  South  of  the  valleys  of  the  San  Joaquin  and 
Sacramento  the  ranges  become  topographically  united. 
In  California  the  Coast  range  is  400  miles  long,  with 
a  width  of  from  fifty  to  sixty  miles,  according  to  the 
range  of  coast  line;  the  mountains  in  this  area  con- 
sisting of  sub-ranges  plainly  defined,  as  also  of  incon- 
spicuous ones.  From  Cape  Mendocino  to  Point 
Conception  these  sub -ranges  follow  the  direction  of 
the  coast,  the  elevation,  more  especially  near  the  Bit 
of  San  Francisco,  ranging  from  3,900  to  4,100  feet  in 
height,  with  Mount  Helena,  Mount  Hamilton,  Monte 
Diablo,  and  Mount  Bache,  severally,  3.790,  4440, 
3,856,  and  4.343  feet  high,  being  the  more  conspicuous 
of  the  peaks.  In  both  directions,  north  and  south  of 
San  Francisco  Bay,  the  heights  of  the  peaks  increase; 
Mount  Bailey  to  the  north  la  6,357  feet  and  the  peak 
of  San  Carlos,  to  the  south,  approximates  5,000  feet 
Geologically  the  range  south  of  the  bay  consists  of 
rocks  of  the  Pliocene  period.  They  are  in  very  ex- 
tensive masses  and  many  hundred  feet  in  thickness. 
Those  extending  east  and  west  on  the  channel  of 
Santa  Barbara  are  lofty  and  abrupt,  the  most  promi- 
nent being  the  Santa  Infer  and  the  Santa  Monica,  the 
latter  consisting  of  stratified  rock  of  the  Miocene 
period,  with  a  mass  of  granite  extending  through  it, 
elevating  the  range  to  a  lofty  angle  In  the  vicinity  of 
the  eruptive  rock,  where  it  becomes  metamorphosed 
and  from  which,  in  both  directions,  it  gradually  re- 
covers its  normal  condition  and  position.  The  range* 
are  more  broken  along  the  coast  to  the  south,  and  the 
peaks  attain  to  a  lofty  altitude,  San  Bernardino,  Sao 
Jacinto  and  others  being  prominent. 
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The  rocks  of  the  Eosoic  group  form  a  continuous 
belt  from  the  northeastern  boundary  southwesterly  to 
Alabama.  From  their  broadest  expansion  at  the 
north,  they  gradually  narrow  southward  through  New 
England  to  New  York  and  then  expand  southward 
through  the  Southern  States.  They  form  the  moun- 
tain region  of  the  Eastern  States,  and,  together  with 
the  broad  development  of  the  same  formations  in 
Canada,  skirting  the  Great  Lake  region  and  consider- 
able areas  about  Lake  Superior,  form  the  margin  or 
rim  of  the  great  interior  region  of  comparatirelj 
horisontal  Paleozoic  formations,  holding  the  vast 
coal  areas  of  the  continent.  The  natural  geological 
and  geographical  outlets  of  this  interior  basin,  with 
its  stores  of  wealth  in  coal,  iron,  and  fertile  lands, 
are  on  the  southwest,  through  the  open  valley  of  the 
Mississippi  to  the  Gulf,  and  on  the  east,  across  the 
narrowest  portion  of  the  Eoxoic  at  New  York. 

These  Eozolc  and  Metamorphic  rocks  constitute 
what  is  generally  known  as  the  granitic  region.  It  is 
the  nucleus  of  the  later  rocks,  of  the  Paleozoic  on  the 
west,  and  the  Mesozoic  and  Cenozoic  on  the  east.  Of 
the  principal  divisions,  the  Laurentlan  is  developed 
along  the  valley  of  the  St.  Lawrence,  the  Huronian 
in  the  west,  and  the  Atlantic  in  the  White  Mountains 
of  New  Hampshire. 


•  The  allusions  In  this  section  to  a  map  refer  to  the  latest 
geological  rasp  of  the  United  States  and  Territories,  by  Prolrt- 
sors  Charles  H.  Hitchcock  and  William  P.  Blake,  which  ceanot 
be  reproduced  here. 
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The  Atlantic  system  is  first  carefully  distinguished 
from  the  others  in  the  first  volume  of  the  geological 
report  of  New  Hampshire  ( 1874).  It  is  the  same  as 
the  so-called  White  Mountain  series,  and  has  a  large 
development  along  the  Atlantic  border.  A  consider- 
able portion  of  the  New  England  metamorphic  rocks, 
particularly  in  Maine,  is  now  referred  to  the  Huro- 
nian  system. 

The  Silurian  and  Cambrian  systems  are  made  to 
extend  from  the  Paradoxides  beds  to  the  Lower  Hel- 
derberg  inclusive;  in  accordance  with  the  general 
usage  of  American  geologists.  The  Calciferous  mica 
schists  of  Vermont,  the  Cods  group  and  certain  mica 
schists  of  New  Hampshire,  are  provisionally  included 
in  this  division.  Certain  schists  in  North  and  South 
Carolina,  largely  those  called  Taconic  by  Professor 
Emmons,  are  excluded,  and  referred  to  the  Huronian 
upon  the  authority  of  Professor  Kerr.  A  large  area 
of  quartxites  in  Minnesota  and  Dakota,  consisting 
chiefly  of  the  Plateau  du  Cot  tarn  des  Prairies,  are 
now  for  the  first  time  ranked  with  this  division. 
Heretofore  opinion  has  been  divided  in  respect  to 
them,  whether  they  should  be  called  Huronian  or 
Cretaceous. 

The  Devonian  system  is  now  separated  from  the 
Lower  Carboniferous,  and  is  chiefly  developed  over 
the  interior  of  the  continent. 

The  Triassic  and  Jurassic  formations  constitute 
long  lines  of  sandstone  in  the  east,  and  Gypsiferous 
beds  west  of  the  Mississippi. 

The  Cretaceous  formation  may  be  traced  almost 
continuously  from  the  northeast  end  of  Long  Island 
through  the  Carolinas  to  Alabama;  thence  northerly 
along  the  Mississippi  valley  to  the  mouth  of  the  Ohio 
River ;  thence  southwesterly  into  Mexico,  and  north- 
erly to  the  British  Possessions,  covering  immense 
areas  in  the  Territories  and  in  the  States  of  the  Pa- 
cific coast.  The  formation  is  perhaps  the  most  exten- 
sive of  any  in  the  country.  With  the  approval  of 
Prof.  Kerr  we  have  represented  a  continuous  area  of 
Cretaceous,  nearly  200  miles  long,  from  the  Neuse 
River  in  North  Carolina  to  the  farther  side  of  the 
Great  Pedee  basin  in  South  Carolina.  This  area  is 
usually  covered  by  Tertiary  or  Alluvium,  but  dis- 
plays Cretaceous  sections  along  all  the  great  transverse 
river  valleys.  Large  Cretaceous  areas  in  Minnesota 
cover  Eoxoic  and  Silurian  deposits,  and  are  therefore 
only  partially  represented  on  the  map. 

The  Tertiary  rocks  He  outside  of  the  Cretaceous 
along  the  whole  Atlantic  coast,  south  of  Cape  Cod ; 
and  are  immensely  developed  over  the  western  por- 
tion of  the  country. 

The  Alluvium  lies  outside  of  the  Tertiary  along  the 
coast,  composing  the  peninsula  of  Florida  and  the 
Mississippi  delta. 

No  volcanic  rocks,  properly  so  called,  occur  east  of 
103°  west  longitude  Greenwich. 

A  small  area  of  Cambrian  has  been  described  by 
Professor  Charles  H.  Hitchcock  as  occupying  a  part 
of  the  Saco  River  valley  in  Maine.  The  granite  In 
northeastern  Vermont,  and  near  Montpelier,  may  be 
partly  of  Devonian  age.  Three  small  outliers  of  the 
Catskill  formation  are  represented  in  New  Y  ork  upon 
the  authority  of  Logan's  map.  This  formation  is 
everywhere  included  with  the  Carboniferous  upon' 
the  authority  of  Chancellor  Winchell.  The  Long 
Island  rocks  are  still  considered  as  Cretaceous.  The 
ragged  edges  of  the  Carboniferous  rocks  in  north- 
eastern Pennsylvania  are  not  preserved.  In  North 
Carolina  the  Eoxoic  system  is  expanded  to  include 
several  isolated  patches  of  gneiss  in  the  low  country. 
This  expansion  causes  the  eastern  boundary  of  this 
system  to  harmonise  with  that  in  Virginia,  as  de- 
lineated by  Prof.  W.  B.  Rogers. 

The  geology  of  Georgia  is  very  little  known ;  the 
Cretaceous  outliers  are  given  upon  the  authority  of  | 
Sir  Chas.  Lyell.  The  Silurian  areas  of  Ohio  and 
northern  Illinois  are  probably  connected  together 
across  Indiana;  the  boundaries  between  the  Silurian 
and  Devonian,  as  given,  being  based  upon  Sir  William 
Logan's  map.  The  northwest  part  of  Iowa,  consid- 
ered as  Cretaceous,  is  said  by  Prof.  White  in  his  Iowa 
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report  to  be  so  deeply  covered  by  drift  that  no  rocks 
appear  in  situ.  The  Devonian  along  the  Red  River, 
in  Minnesota,  is  given  upon  the  authority  of  Dr. 
Winchell's  map.  In  Texas  a  few  changes  are  made 
upon  the  authority  of  a  manuscript  map  furnished  by 
A.  B.  Roessler.  The  coal  area  of  northern  Texas  is 
separated  from  that  of  the  Indian  Territory  by  the 
overlying  Cretaceous  along  the  valley  of  Red  River. 
The  Tertiary  area  of  the  Cross  Timbers  region  is  re- 


tained in  accordance  with  the  results  of  explorations 
in  1874,  specially  communicated  by  Prof.  S.  B.  Buck- 
ley, improvements  will  doubtless  be  made  hereafter 
in  the  representation  of  the  copper  rocks  about  Lake 
Superior.  We  have  not  altered  their  delineation 
from  that  of  the  first  edition. 

A  few  general  statements  are  suggested  by  even  a 
casual  inspection  of  the  map.  First,  there  is  a  wide 
contrast  in  color  between  the  east  and  the  west ;  indi- 
cating that  the  former,  with  its  enormous  supplies  of 
coal  and  iron,  is  adapted  by  nature  to  be  the  manufac- 
turing region,  while  the  latter,  with  its  immense  plains 
and  its  veins  of  the  precious  metals,  is  more  properly 
an  agricultural  and  mining  country.  Second,  the 
gradual  thinning  out  of  the  Tertiary  rocks  on  the  At- 
lantic suggests  the  probability  of  a  considerable 
submergence  off  the  coast  of  New  England  and  the 
British  Provinces  in  very  recent  times,  so  that  the 
later  rocks  are  entirely  concealed.  Third,  the  arrange- 
ment of  the  formations  along  the  lower  Mississippi 
valley  indicates  a  submergence  commencing  at  the 
close  of  the  Paleoxoic  and  continuing  down  to  the 
present  era  —  the  sinking  of  large  tracts  of  land  in 
southeastern  Missouri  in  conjunction  with  the  earth- 
quake of  1813,  shows  that  the  line  is  still  weak.  The 
successive  development  of  the  several  divisions  of 
the  Cretaceous  and  Tertiary  below  the  mouth  of 
the  Ohio,  proves  that  the  valley  has  been  gradually 
reclaimed  from  the  Gulf  of  Mexico.  Quite  recently, 
also,  the  western  water-shed  followed  the  Cretaceous 
outliers  from  southeastern  Arkansas  to  the  "  Five 
Islands  "  near  the  mouth  of  Da  you  Teche.  Fourth, 
the  overflows  of  lava  are  confined  to  the  Rocky 
Mountain  region  and  westward.  There  are  no  evi- 
dences of  igneous  overflows  in  the  east  later  than  the 
Jurassic.  Fifth,  the  great  plains  west  of  the  Missis- 
sippi, occupying  more  than  a  fourth  part  of  the  coun- 
try, belong  to  nearly  horizontal  deposits  of  the 
Cretaceous  and  Tertiary.  Sixth,  the  central  portion 
of  the  main  Rocky  Mountain  range  seems  to  belong 
to  the  Eoxoic  system ;  but  not  to  have  been  elevated 
extensively  so  early  as  the  same  formation  along  the 
Atlantic  border.  The  principal  epoch  of  Rocky 
Mountain  elevation  seems  to  have  been  in  the  later 
Tertiary. 

Western  Section  of  the  United  States. 


Eoxoic  and  Paleozoic. —  Paleoxoic  formations 
been  traced  to  the  shores  of  the  Pacific,  and  their 
representation  forms  a  conspicuous  feature  of  the 
map  from  the  Rocky  Mountains  westward  through- 
out the  whole  area,  and  especially  in  the  great  inte- 
rior basin  region  where  there  are  numerous  parallel 
mountain  ranges  trending  from  north  to  south. 
Over  this  western  portion  of  the  map  the  divisions  of 
the  Paleoxoic  are  not  indicated  by  different  colors  as 
they  are  on  the  eastern  portion.  The  single  blue 
color  represents  the  whole  or  any  single  member  of 
the  Paleoxoic,  either  the  Silurian,  the  Devonian,  or 
the  Carboniferous,  or  all  of  them.  The  divisions 
have  not  yet  been  traced  out  except  in  a  few  limited 


The  best  known  member  of  the  system  is  the  Car- 
boniferous limestone,  believed  in  general  to  be  the 
Sub-carboniferous,  which  has  a  wide  extension,  hav- 
ing been  identified  as  far  west  as  the  seaward  slopes 
of  the  Sierra  Nevada,  in  the  Humboldt  Mountains,  the 
Wahsatch,  and  in  the  Rocky  Mountain  system  of 
elevation  from  Mexico  to  the  northern  boundary.  It 
forms  the  summits  of  ranges  about  the  Great  Salt 
Lake,  and  is  the  prominent  rock  of  many  parallel 
ranges  extending  northward  into  Montana  and  beyond 
into  British  America.    It  is  believed  to  constitute  an 
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important  feature  of  the  9aImon  River  ranges  of 
mouatalns,  comparatively  unexplored,  and  of  the 
Blue  Mountains  in  southeastern  Oregon.  The  for- 
mation is.  In  general,  much  uplifted,  and  forms  the 
crest  or  highest  portions  of  many  mountain  ranges  up 
to  an  elevation  of  13,000  feet  or  more.  But  in  the 
broad  region  drained  by  the  Colorado  and  its  tribu- 
taries, the  Carboniferous,  together  with  older  divi- 
sions of  the  Paleozoic,  and  the  later  formations  of 
Mesosoic  time,  are  comparatively  undisturbed,  and 
form  a  broad  plateau  region  of  nearly  horizontal 
strata  through  which  the  streams  have  cut  their  way 
and  expose  unbroken  sections  of  the  whole  series  of 
rocks  from  the  early  Silurian,  resting  upon  the 
Eozoic,  to  the  Tertiary  surmounted  by  volcanic  out- 
flows. The  Mogollon  Mountains  of  Arizona  mark 
the  southern  limits  of  the  plateau  region,  beyond 
which  the  formations  are  uplifted  and  extend  in  par- 
allel ranges  southeastward  into  Mexico.  Thus  a  deep 
Carboniferous  sea  appears  to  have  extended  over  the 
greater  portion  of  the  United  States.  A  period  ot 
elevation  succeeded  with  the  deposition  at  the  west 
as  well  as  in  the  eastern  portion  of  the  country  of  sandy 
and  clayey  deposits,  the  foundation  for  the  growth  of 
plant*  and  the  formation  of  coal-beds.  Coal  meas- 
ures and  thin  seams  of  coal  are  found  in  the  Rocky 
Mountains  a(  Santa  Fe",  and  recently  they  have  been 
shown  to  exist  as  far  west  aa  the  Pancake  range  of 
mountains  in  Nevada  (Lon.  115°)  with  workable  beds 
of  coal.  So  far  as  vet  observed,  coal-seams  do  not 
exist  in  the  Carboniferous  in  the  northwest. 

Devonian  beds  have  been  recognized  in  the  White 
Pine  Mining  District  in  Nevada  and  probably  occur 
far  to  the  north  and  south  of  that  point  in  the  same 
and  other  parallel  ranges.  They  have  also  been 
identified  In  the  Wahsatch,  southeast  of  Salt  Lake 
City,  and  no  doubt  have  a  very  considerable  geograph- 
ical extension  In  connection  with  the  Sub-carbonif- 
erous limestone.  Devonian  sandstones  are  reported 
in  the  Calitro  Mountains,  Arizona ;  but  in  a  section 
near  El  Paso,  from  the  Potsdam  upward,  there  is  a 
notable  absence  of  Devonian  beds.  This  section  is 
believed  by  Mr.  Tenney  to  exhibit  the  equivalents  of 
the  Potsdam  sandstone,  the  Trenton  limestone  and 
the  Oneida  conglomerates  with  the  Carboniferous 
resting  unconformable  upon  them.  An  absence  of 
Upper  Silurian  and  Devonian  beds  has  also  been 
noted  by  Hayden  in  sections  about  the  Black  Hills 
and  the  Laramie  range.  But  according  to  Comstock, 
the  whole  Paleozoic  series,  from  the  Lower  Silurian 
to  the  Carboniferous,  inclusive,  is  found  upon  the 
eastern  slope  of  the  Wind  River  Mountains  dipping 
away  from  the  metamorphic  rocks. 

Limestones  of  the  Quebec  group  have  been  identified 
by  Bradley,  near  Malade  City,  Idaho.  The  equivalent 
of  the  Potsdam  sandstone  is  described  by  Hayden  and 
others  as  existing  in  the  Black  Hills  and  northern 
ranges  of  the  Rocky  Mountains,  especially  in  the  Big 
Horn  Mountains  at  the  bead  of  Powder  River  and  in 
the  range  known  as  the  Tetons.  A  quartzite  under- 
lying the  limestones  of  the  Wahsatch  and  resting  un- 
conformably  upon  the  upturned  edges  of  Eozoic 
rocks,  is  referred  by  Professor  W.  P.  Blake  to  die 
Lower  Silurian.  The  Primordial  has  also  been  ob- 
served by  Clayton  in  southern  Nevada  (Lon.  116"), 
and  on  Schell  Creek,  seventy-five  miles  northeast  of 
White  Pine. 

It  may  be  said,  in  general,  that  the  prevailing 
formations  in  the  silver-mining  districts  throughout 
Nevada  are  made  up  of  limestones  and  sandstones  of 
Paleozoic  age,  either  Carboniferous,  Devonian,  or 
older,  in  connection  with  Eozoic,  granitic,  Byenitic, 
porphyritic  trachytic,  and  volcanic  rocks.  Dikes  of 
porphyry  and  dioritic  rocks  are  numerous,  but,  in 
general,  are  too  narrow  and  limited  in  their  breadth 
to  be  satisfactorily  delineated  on  the  map. 

The  phenomena  of  uplift  and  plication  of  the  strata 
are  exhibited  on  a  broad  scale  in  the  Rocky  Moun- 
tains and  westward  in  all  the  mountain  systems, 
though,  in  general,  the  folding  is  not  abrupt  and 
steep,  and  monoclinal  ridges  are  most  common.  The 
principal  area  of  folding  lies  to  the  westward  of 
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the  Wahsatch  range  in  the  Great  Basin,  where 
the  parallel  mountain  ranges  are  numerous  and  la- 
close  long  and  narrow  valleys  partially  filled  by  the 
debris  and  wash  from  the  adjoining  ridges,  so  that 
the  rocks  are  covered  from  view.  The  region  of  the 
greatest  lateral  compression  is  the  Sierra  Nevada, 
where  most  of  the  strata  stand  on  edge.  The 
Cretaceous  and  Tertiary  formations  of  the  Coast 
Mountains  are  also  plicated. 

The  rifts  and  fissures  of  the  rocks  giving  rise  to 
veins  and  mineral  deposits  follow,  in  general,  the 
lines  of  easiest  fracture  presented  by  the  upraiied 
strata,  parallel  to  the  general  axes  of  uplift.  A  gen- 
eral longitudinal  arrangement  results,  and  determine! 
to  a  great  extent  the  distribution  of  population.  Una 
of  communication,  settlement,  and  occupation  of  the 
country. 

There  are  evidences  in  several  places  of  consider 
able  dislocations  and  breaks  in  the  strata  for  great 
distances;  as,  for  example,  along  the  eastern  bane  of 
the  Sierra  Nevada,  and  in  the  Colorado  plateau, 
where  Powell  has  observed  a  succession  of  venial 
displacements  extending  in  a  northwesterly  sad 
southeasterly  direction,  one  of  these  lines  of  break 
being  nearly  under  the  extinct  volcano  of  San  Fran 
Cisco  Mountain  and  coincident  with  the  edge  of  the 
mesa  terminating  the  plateau  on  the  south. 

The  wide  extension  of  the  Eozoic  rocks  at  the 
foundation  of  the  western  part  of  the  continent  it 
well  established.  They  underlie  the  Paleozoic  on- 
conformably,  and  are  in  general  crystalline  and  up- 
lifted at  high  angles.  In  the  Rocky  Mountain 
system,  particularly  near  Santa  Fe.  in  New  Mexico, 
in  Colorado,  and  in  Wyoming,  gneissic  strata  are 
traversed  by  veins  and  dykes  of  flesh-red  granite 
Farther  west  this  granite  disappears  and  gray  granite 
prevails,  especially  in  the  Wahsatch,  the  Humboldt, 
and  the  Sierra  Nevada.  In  the  Wahsatch  the  PaJeoiotc 
series  rests  upon  the  Upturned  edges  of  older  forma- 
tions, now  in  the  condition  of  compact  granite  but  re- 
taining distinct  traces  of  the  original  layers  of 
deposition.  This  granite  is  flanked  by  gneissic  bedi, 
and  it  closely  resembles  the  granite  of  the  Humboldt 
range  and  of  the  Sierra  Nevada,  which  two  great 
ranges  may  also  be  regarded  as  prominent  lines  of  ex- 
posure of  the  most  ancient  rocks.  The  Eozoic  Is  slso 
exposed  at  many  points  in  the  ridges  of  the  Great 
Basin,  at  the  bottom  of  the  canon  of  the  Colorado, 
and  southward  through  Arizona  into  Mexico.  Id 
Montana  Territory  the  rocks  are  gneissic,  and  are 
traversed  by  gold-bearing  quartz  vein*. 

Mesotoic—  The  most  widely  distributed  and  recog- 
nized member  of  the  Mesozoic  series  is  the  Cretaceous, 
which  underlies  the  Great  Plains  westward  from  the 
Missouri,  forms  the  table-lands  of  Texas  known  w 
the  Llano  Estacado,  and  appears  all  along  the  eastern 
base  of  the  Rocky  Mountains.  Beyond  this  chain  it 
is  spread  over  the  great  plateau  region  of  the  Colo- 
rado River,  finding  Its  principal  limit  on  the  north 
and  west  in  the  Wind  River,  the  Uintah,  and  the 
Wahsatch  Mountains.  Farther  west  it  reappears  east 
of  the  Cascades  in  Oregon,  is  heavily  developed  about 
Puget  Sound  and  Vancouver's  Island,  and,  together 
with  uplifted  Tertiary  beds,  forms  the  bulk  of  the 
ranges  of  the  Coast  Mountains  in  California. 

In  southwestern  Texas  the  lower  members  of  the 
formation  consist  of  thick  beds  of  compact  limestone, 
forming  cliffs  hundreds  of  feet  in  height  along  Devil'i 
River  and  the  Rio  Grande,  while  the  higher  member? 
forming  the  Llano  become  more  clayey  and  sandy. 
Coarser  materials  also  prevail  in  the  formation  upon 
the  western  coast,  where  sandstones  and  shales  pre- 
vail and  pass  upward  conformably  into  the  Eocene 
and  Miocene  Tertiary. 

East  of  the  Rocky  Mountains  the  Cretaceous  I*  un 
derlaid  by  Jurassic  and  Triassic  strata,  the  Utter 
being  largely  developed  and  exposed  at  the  surface 
in  northern  Texas,  the  Indian  Territory,  and  Kansaj 
This  member  of  the  Mesosoic  consists  chiefly  of  rrJ 
shales,  marls,  and  sandstones,  with  an  abundance  of 
gypsum.  The  Triassic  beds  are  also  found  through- 
out the  Colorado  basin  and  extend  west  of  the  Vir- 
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gen.  They  have  been  identified  In  several  of  the 
uplifts  of  the  Great  Basin  treat  particularly  in  the 
Virginia  and  Pine  Nut  ranges  near  the  eastern  base 
of  the  Sierra  Nevada,  associated  with  syeniUc  and 
other  plntonic  rocks,  and  also  in  the  west  ranges  of 
the  Humboldt  Mountains,  notably  at  Star  Mountain, 
rising  to  a  height  of  9,000  feet  and  largely  made  up 
of  Triassic  strata. 

Jurassic,  and  probably  Triassic  beds,  highly  folded, 
form  a  part  of  the  western  slope  of  the  Sierra  Nevada 
of  California,  and  are  the  chief  repositories  of  the 
gold-bearing  veins  and  of  the  copper  ores.  With 
these  beds  the  Cretaceous  formations  are  not  con- 
formable. Thus  the  great  uplift  of  the  Sierra  Ne- 
vada, and  of  many  parallel  ranges  in  the  Great  Basin, 
appear  to  have  taken  place  at  the  close  of  the  Jurassic 
period.  Introducing  a  great  change  in  the  topograph* 
ical  and  physical  conditions  of  the  continent. 

The  relations  of  the  Mesosoic,  in  the  Sierra  Ne- 
vada, to  the  Paleozoic,  have  not  been  satisfactorily 
shown.  The  Carboniferous  has  been  identified  near 
Fort  Reading  by  Trask,  and  in  the  map  the  lime- 
stones of  the  range  to  the  southward  have  been  con- 
sidered as  belonging  to  that  system.  But  of  whatever 
age,  they  as  well  as  other  and  apparently  older  strata, 
in  a  metamorphosed  condition,  are  all  conformable 
with  the  Mesosoic. 

Ctmotoic —  Tertiary  deposits  over  the  western  part 
of  the  continent  are  found,  in  general,  nearly  coin- 
cident in  geographical  distribution  with  the  Creta- 
ceous, there  being  no  break  in  the  continuity  of  the 
deposits  from  below  upward.  Along  the  Pacific 
border,  the  Eocene,  Miocene,  and  Pliocene  divisions 
have  been  recognized  and  are  all  of  marine  origin  and 
attain  a  great  thickness.  They  partake,  in  the  Coast 
Mountains,  of  the  plications  of  the  Cretaceous,  but 
are,  in  general,  nearly  horizontal  along  the  base  of 
the  Sierra  Nevada. 

Between  the  Rocky  Mountains  and  the  Missouri 
River,  on  the  Great  Plains,  extensive  areas  are  cov- 
ered with  Tertiary  beds  through  which  rivers  have 
cut  their  way  to  the  underlying  Cretaceous.  So  also 
in  the  Green  River  basin,  north  of  the  Colorado  pla- 
teau in  Wyoming,  there  is  a  wide  area  covered  with 
horizontal  Tertiary  deposits  eroded  by  streams  to  a' 
preat  depth.  These  are  not  only  of  marine  origin  but 
are  mingled  with  brackish  and  fresh-water  deposits 
which,  as  well  as  extended  basins  in  the  Tertiary  of 
the  Upper  Missouri  region,  were  deposited  in  shal- 
low lakes  partially  or  wholly  shut  off  from  the  sea. 
These  deposits  In  Wyoming  overlie  unconformably 
an  earlier  series  of  Eocene  beds,  characterized  at  the 
base  by  the  general  presence  of  workable  seams  of 
lignitic  coal,  found  not  only  along  the  Rocky  Moun- 
tains and  in  the  Green  River  basin  but  in  California 
and  Oregon;  thus  showing  that  at  the  close  of  the 
Cretaceous  epoch  the  greater  part  of  this  western 
area  had  emerged  from  the  sea  and  was  covered  with 
a  wide-spread  luxuriant  vegetation. 

The  modern  lacustrine  deposits,  to  which  reference 
has  been  made,  constitute  one  of  the  most  interesting 
records  presented  to  us  in  the  whole  series  of  forma- 
tions. They  show  the  former  extent  of  immense 
fresh-water  lakes,  now  either  wholly  or  partially  dried 
up,  leaving  behind  them  floor-like  beds  of  fine  clay 
and  well-marked  terraces  and  water-lines.  The 
largest  of  these  ancient  lakes  may  be  designated  as 
the  Humboldt,  the  Timpanogos  (of  which  the  present 
Great  Salt  Lake  is  the  remnant),  the  Tulare,  and  the 
Coahuilla,  the  last  having  occupied  the  long  valley  at 
the  head  of  the  Gulf  of  California,  now  a  desert. 

Volcamic.—I^olty  extinct  volcanoes  with  enormous 
outpourings  of  lava  form  a  striking  feature  of  the  geol- 
ogy of  the  western  portion  of  the  United  States.  The 
broadest  area  covered  by  lava  Is  in  the  valley  of 
the  Columbia  River,  and  of  the  Snake  River 
in  Oregon.  The  principal  field  extends  in  a  nearly 
unbroken  plain  over  five  degrees  of  longitude  and 
three  of  latitude.  There  is  a  continuous  line  of  ex- 
tinct cones  and  lava  outflows  along  the  Sierra  Nevada 
of  California,  and  the  Cascade  Range  of  Oregon, 
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part  of  the  Cascade  range  Is  made  up  of  the  outpour- 
ings of  volcanoes,  and  at  the  gorge  of  the  Columbia 
the  superimposed  lava  beds  attain  a  thickness  of  be- 
tween  3,000  and  4,000  feet,  resting  upon  horizontal 
Miocene  or  Pliocene  deposits. 

The  Interior  region  east  of  the  Sierra  Nevada  is 
studded  at  Intervals  with  extinct  cones  and  lava 
streams,  many  of  them  looking  as  fresh  as  if  they 
were  now  cooling.  Some  of  the  more  important  of 
the  extinct  volcanoes  of  the  interior  have  poured 
floods  of  lava  out  over  the  Cretaceous  and  more  re- 
cent forms tions  of  the  Colorado  plateau.  Lava 
plains  of  great  length  and  breadth  are  found  along 
the  Gila  River  and  in  New  Mexico.  Another  great 
center  of  igneous  action  exists  upon  the  head-waters 
of  the  Yellowstone  and  the  Snake  River,  from  which 
lava  appears  to  have  flowed  throughout  the  whole 
length  of  the  Snake  River  valley,  joining  the  lava 
fields  of  the  Columbia.  The  great  geysers  of  the 
Yellowstone  region  show  that  thermal  action  has  not 
ret  wholly  ceased,  and  similar  evidences  of  volcanic 
heat  are  exhibited  at  intervals  along  the  eastern  base 
of  the  Sierra  Nevada,  and  in  the  Coast  Mountains  of 
California. 

Glaciers  and  Erosion .—  There  is  no  extensive  drift 
formation  corresponding  to  the  great  northern  drift 
of  the  Eastern  States,  nor  has  there  been  such  a  wide- 
spread and  deep  erosion  of  the  whole  surface  as  that 
which  scooped  out  the  valleys  of  the  Great  Lakes  and 
swept  away  a  large  portion  of  the  Paleozoic  strata 
from  Maine  to  Alabama.  The  erosion  of  the  western 
area  has  been  comparatively  local,  being  confined 
chiefly  to  river  valleys,  but  is  exhibited  on  a  stupen- 
dous scale  in  all  the  mountain  ranges,  especially  on  the 
western  slope  of  the  Sierra  Nevada,  where  transverse 
valleys  have  been  cut  out  of  the  rocks  to  a  depth  of 
3,000  feet  or  more.  Farther  in  the  interior  the  Great 
Carton  of  the  Colorado  is  the  grandest  example 
known  of  river  erosion,  this  stream  having  cut  out  a 
channel  a  mile  or  more  in  depth  through  the  horizon- 
tal strata  of  all  ages. 

Enormous  accumulations  of  bowlders  and  gravel 
deposited  by  streams  are  found  upon  the  flanks  of 
the  Sierra  Nevada,  and  are  the  chief  repositories  of 
the  placer  gold.  The  deposits  appear  to  be  in  part 
the  result  of  ancient  systems  of  drainage,  and  in  part 
to  be  due  to  glacial  action.  The  Sierra  Nevada,  the 
Cascades,  and  the  high  ranges  of  the  Rocky  Moun- 
tains have  all  been  the  theater  of  enormous  glaciation 
by  local  and  wide-spread  glaciers.  These  glaciers 
have  left  lateral  and  terminal  moraines  of  great  ex- 
tent, particularly  in  the  region  above  the  Yosemite 
Valley,  California,  where  the  ice-sheet  must  have 
been  of  unusual  thickness,  and  at  the  head -waters  of 
Kern  River  about  Mount  Williamson.  The  effects 
of  glaciers  have  been  traced  as  far  south  as  latitude 
35*,  and  remnants  of  glaciers  are  still  to  be  found  in 
the  deep  and  protected  valleys  of  the  higher  moun- 
tains of  California  and  Oregon,  increasing  in  magni- 
tude to  the  northward  until,  in  Alaska,  they  are  of 
magnificent  proportions,  filling  broad  valleys  and  de- 
scending to  the  sea-level. 

The  geology  on  the  whole  is  much  more  intricate 
and  complicated  than  at  the  east.  The  transitions 
from  one  formation  to  another  are  rapid  and  sudden. 
It  is  a  region  of  great  disturbance,  of  broken,  irregu- 
lar topography,  of  high  mountains,  deep  valleys,  and 
of  great  variety  in  climate,  soil,  and  productions. 
The  coast  is  precipitous  and  the  good  harbors  are 
few.  The  chief  geographical  outlets  from  the  interior 
are  the  Columbia  River  in  the  northwest,  the  Golden 
Gate  at  San  Francisco,  and  the  Colorado  valley  on 
the  south,  leading  to  the  Gulf  of  California;  but  this 
drains  a  comparatively  inaccessible  and  barren  region. 
Practically  the  outlet  of  the  interior  basin  Is  by  rail- 
way to  San  Francisco,  all  the  longitudinal  valleys 
north  and  south  being  tributary  to  one  great  east  and 
west  line.  For  the  Rocky  Mountain  region,  the  Rio 
Grande  and  the  valleys  tributary  to  the  Mississippi 
excavated  in  the  later  and  yielding  formations  of  the 
I  Secondary  and  Tertiary  period,  give  the  most  direct 
and  advantageous  means  of  communication. 
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Coal  Measures. 

According  to  Professor  Charles  H.  Hitchcock,  the 
observations  made  by  American  geologists  estab- 
lish the  fact  of  a  fourfold  division  of  the  Carbonifer- 
ous series,  via.:  i.  The  lowest,  sandstones  and 
conglomerates  known  as  the  Waverly  sandstones  of 
Ohio,  Marshall,  Napoleon,  and  Michigan  groups  of 
Michigan,  Catskill  of  New  York,  the  Vespertine 
of  Pennsylvania,  the  Knobstone  of  Kentucky,  etc. 
3.  The  Mississippi  group,  or  Carboniferous  or  Moun- 
tain limestone,  which  is  supposed  to  be  the  equivalent 
of  the  Umbra  I  red  shales  of  Pennsylvania  and  Vir- 
ginia. 3.  The  millstone  grit,  or  a  series  of  sand- 
stones and  conglomerates,  the  serai  of  Pennsylvania 
and  Virginia,  the  conglomerate  of  Ohio,  etc.  4. 
The  Coal  Measures,  from  which  the  chief  supply  of 
our  coal  is  derived.  In  some  regions  there  are  said 
to  be  good  workable  beds  below  the  millstone  grit 

There  is  considerable  diversity  of  opinion  in  re- 
spect to  the  minute  subdivision  of  the  Coal  Measures, 
and  on  the  map  published  with  the  ninth  census  of 
the  United  States  there  is  only  a  division  in  two 
parts,  the  upper  and  lower.  The  line  of  demarcation 
in  the  Appalachian  basin  is  the  Pittsburg  bed  or  its 
supposed  equivalent ;  while  in  the  Illinois  and  Mis- 
souri basins  the  dividing  line  cannot  be  synchronized 
with  the  same  horizon,  but  the  division  is  a  natural 
one. 

Observations  show  that  the  Coal  Measures  are 
grouped  in  the  following  natural  basins  : 

New  England  Basin.— TtA%  lies  in  Massachusetts 
and  Rhode  Island,  and  is  estimated  to  cover  750 
square  miles.  The  coal  is  a  plumbaginous  anthracite, 
used  to  advantage  in  some  smelting  furnaces.  It  is 
believed  that  eleven  different  beds  exist ;  and,  as  seen 
in  the  Aquidneck  mine  at  Portsmouth,  R.  I.,  their 
maximum  thickness  is  33  feet.  Professor  Hitchcock 
estimated  the  whole  thickness  of  the  Coal  Measures 
at  6,500  feet,  and  the  Coal  Measures  proper  at  3,500 
feet.  The  plants  from  this  field,  according  to 
Lesquereux,  correspond  with  those  of  the  Salem 
and  Mammoth  Anthracite  and  the  Lower  Freeport 
Bituminous  beds  in  Pennsylvania. 

Anthracite  Basins  of  Pennsylvania. —  These  basins 
are  divided  into  three  groups:  the  first,  Southern  or 
Schuylkill  Basin  and  Mine  Hill,  146  square  miles; 
the  second,  Middle  or  Shamokin,  50  square  miles, 
Mahanoy,  41  square  miles,  and  Lehigh  Basins,  37 
square  miles,— in  all  138  square  miles;  and  the  third. 
Northern,  or  Wyoming  and  Lackawanna  Basin,  198 
square  miles, —  a  total  area  of  472  square  miles. 
Originally  these  basins  must  have  formed  part  of  a 
single  coal-field,  which  by  later  elevating  forces  has 
been  extensively  folded,  the  character  of  the  coal 
changed  from  bituminous  to  anthracite,  and  the 
strata  broken  into  fragments  through  fractures  and 
erosion.  This  is  shown  by  the  similarity  in  number, 
succession,  and  thickness  of  the  beds  of  coal  in  the 
several  parts ;  also  by  the  constancy  of  the  character 
of  the  conglomerate  forming  the  flow  of  the  Coal 
Measures.  The  obtaining  of  exact  information 
respecting  the  amount  of  coal  in  any  basin  is  at  pres- 
ent impractical ;  the  beds  vary  so  much  in  area  and 
thickness  that  only  approximate  estimates  can  be 
made.  Prof.  Henry  D.  Rogers  calculated  that  the 
first  coal-field  contained  an  average  thickness  of  100 
feet  of  coal ;  that  the  second  and  third  carried  about 
60  feet;  and  that  the  general  average  of  all  three  was 
about  70  feet  Fourteen  beds  at  Pottsville  were 
enumerated  by  Daddow  and  Bannon,  having  a  maxi- 
mum thickness  of  205  feet  and  a  minimum  of  60  feet, 
with  the  accompanying  strata  varying  from  3,175  *° 
8so  feet  in  thickness.  The  production  of  anthracite 
coal  in  Pennsylvania  in  1889  aggregated  45,544,970 
short  tons. 

Appalachian  Field. —  This  basin  comprises  59,105 
square  miles,  covering  parts  of  nine  States,  via. : 
Pennsylvania,  13,303;  Maryland,  550;  Ohio,  10,000; 
West  Virginia  and  Virginia,  i6,ooo;  Kentucky,  8,983 ; 
Tennessee,  5,100;  Georgia,  170;  and  Alabama,  6,000.  1 
This  basin  is  much  broader  over  its  northern  area, 


contracts  through  Tennessee  and  Northern  Alabama, 
but  expands  considerably  at  its  termination  in  Ala- 
bama, though  not  to  such  an  extent  as  in  West  Vir- 
ginia and  Ohio.  Considered  in  connection  with  its 
elevation  above  the  sea,  nearly  the  whole  of  the  Ap- 
palachian coal-field  is  an  elevated  plateau,  2,000  feet 
above  the  sea  in  Tennessee,  the  principal  depression 
lying  along  the  Ohio  River  below  Pittsburg.  The 
basin  is  subdivided  by  minor  undulations  which  are 
of  the  greatest  consequence  in  the  location  of  mines. 
The  most  notable  ones,  chiefly  in  Pennsylvania,  art 
the  small  Broad  Top;  the  Cumberland;  the  First, 
which  stretches  from  a  point  east  of  Williamtpon 
southwesterly  into  Maryland;  the  Fourth,  which 
reaches  from  the  Barclay  region  to  the  bend  of  the 
north  branch  of  the  Susquehanna  and  thence  up  tit 
west  branch;  the  Fifth,  which  begins  at  Blossbunj 
and  passes  down  to  the  southwest  side  of  the  Laurel 
Hill  range  into  West  Virginia;  the  Sixth,  which 
begins  on  the  Tioga  River  in  New  York  and  termi- 
nates at  the  Kiskimlnetas  River  two  and  one-half 
miles  from  its  mouth ;  the  Seventh,  which  begins  at 
the  Smethport  outlier  and  crosses  the  Alleghan; 
just  above  the  great  bend;  and  the  Eighth,  which  is 
regarded  as  occupying  the  rest  of  the  basin  lying  to 
the  west  of  those  enumerated.  These  undulations 
have  not  yet  been  identified  in  West  Virginia  and 
Kentucky.  The  Ohio  River  runs  through  the  most 
depressed  portion  of  the  whole  basin.  In  conse- 
quence of  the  river  erosion  a  narrow  exposure  of  the 
lower  measures  follows  the  Ohio  both  at  the  northern 
and  southern  limits  of  the  upper  group.  In  Tennes- 
see an  anticlinal  axis  divides  the  area  into  two  basins. 
In  Alabama  there  are  four  basins;  the  Coosa  field,  a 
long  narrow  strip  crossing  the  Coosa  River,  with  the 
small  area  nearly  reaching  to  the  Georgia  line;  the 
Cahawba  field,  a  narrow  club-shaped  area,  extending 
farthest  south  of  any,  and  supposed  to  be  on  the  same 
line  with  the  long  trough  terminating  at  Chattanoo<ra: 
the  Black  Warrior  field,  the  eastern  border  of  the 
great  expanse  to  the  northwest,  connecting  with  the 
eastern  basin  in  Tennessee;  and  the  fourth  field,  the 
balance  of  the  coal  area  in  the  State.  The  produc- 
tion in  Alabama  in  1889  aggregated  3,572,983  short 
tons. 

Michigan  Basin. —  This  basin  has  an  area  of  6^700 
square  miles, with  123  feet  of  measures,  and  a  maximum 
of  eleven  feet  of  coal.  The  coal  is  thickest  in  the 
center,  thinning  out  to  nearly  the  thickness  of  paper 
around  the  edges.  The  production  in  Michigan  in 
1889  aggregated  67,431  short  tons. 

Illinois  Basin. —  The  Coal  Measures  of  this  basin 
occupy  about  47,188  square  miles,  in  the  States 
of  Illinois,  Indiana,  and  Kentucky,  and  some  geol- 
ogists Incline  to  the  belief  that  the  beds  of  coal  in  this 
basin  are  equivalents  of  corresponding  ones  in  the 
Appalachian  field,  on  the  supposition  that  the  two 
fields  were  connected  at  the  time  of  the  formation, 
then  subsequent  separation  being  due  to  erosion. 
The  lower  part  of  the  Carboniferous  is  continuous 
from  one  basin  to  the  other,  but  the  delineations  of 
the  Coal  Measures  themselves  indicates  a  wide  gap 
between  the  two  areas,  even  where  they  approach 
nearest  to  each  other  in  Kentucky.  In  this  field  the 
beds  of  coal  are  not  so  thick  as  in  the  Appalachian 
though  their  number  is  about  the  same.  The  thick- 
ness of  the  measures  is  also  greatly  reduced,  while  the 
limestones  are  more  abundant,  thus  giving  evident 
of  different  conditions  of  formation.  These  differ- 
ences are  intensified  in  the  Missouri  field,  save  that 
the  measures  are  almost  as  thick  as  in  the  east  The 
coals  themselves  are  also  more  apt  to  be  impure, 
while  there  is  an  abundance  of  good  workable  beds, 
as  shown  by  the  statistics  of  production.  The  meas- 
ures in  Indiana  occupy  6,500  square  miles  and  contain 
twelve  beds  of  coal,  with  an  aggregate  thickness  of 
40  feet  above  the  millstone  grit  The  eastern  tone 
occupies  about  450  square  miles.  The  coals  are  non- 
coking  or  free-burning,  and  are  generally  known  as 
the  "block  coal,"  because  It  comes  out  in  squarr 
pieces,  the  bed  being  traversed  by  a  multitude  of 
joints  or  seams.    This  coal  is  largely  used  in  the 
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•melting  of  iron.  The  western  lone  is  the  most  ex- 
tensive, and  the  coals  are  of  Rood  quality  and  con- 
siderable thickness.  The  measures  in  Illinois  occupy 
36,800  square  miles,  are  600  feet  thick,  and  contain 
ten  beds  of  coal  with  an  aggregate  thickness  of  38 
feet.  The  workable  coals  belong  to  the  lower 
division.  This  basin  shows  certain  peculiarities  in 
its  structure  varying  from  the  normal  type.  At  the 
south  end  the  underlying  strata  are  of  Carboniferous 
age,  just  older  than  the  Coal  Measures  of  the  north 
in  Illinois ;  these  are  outcrops  of  the  Devonian  and 
Silurian,  the  lower  members  of  the  latter  system  ad- 
joining the  Carboniferous  on  the  north  side  of  the  field. 
The  upper  Coal  Measures  rest  upon  Silurian  rocks 
in  northern  Illinois  instead  of  the  lower  coal  series. 
It  would  appear,  therefore,  that  there  must  have  been 
a  gradual  sinking  of  the  land  to  the  north  during  the 
age  of  the  Coal  Measures,  and  the  newer  beds  have 
been  brought  successively  into  direct  contact  with 
much  older  formations.  A  somewhat  similar  condi- 
tion is  found  in  western  Kentucky.  The  measures  in 
Kentucky  occupy  3,888  square  miles,  and  arc  about 
613  feet  in  thickness,  including  the  millstone  grit. 
There  seems  to  be  nine  beds  of  coal  in  this  area, 
Tirring  in  thickness  from  two  to  five  feet,  and  meas- 
uring 99  feet  in  all.  The  production  of  this  basin  by 
States  in  1889  was:  Illinois,  13,104,37a  short  tons; 
Indiana,  3,845,057;  Kentucky,  3,399,755,—  in  all,  17,- 
^9,084  short  tons. 

Missouri  Basin. — This  is  the  largest  of  all  the  coal- 
fields of  the  country  in  territorial  expanse,  amount- 
ing to  84,343  square  miles,  though  thinner  and  with 
fewer  beds  of  coal  than  the  Appalachian.   The  lower 
division  occupies  all  the  eastern  border,  while  the 
higher  portions  are  situated  upon  the  western  side 
aod  pass  beneath  Permo-Carboniferous  and  Creta- 
ceous strata.    This  territory  has  been  less  studied 
than  the  others.   The  measures  of  Iowa  have  been 
divided  by  Prof.  C.  A.  White,  the  State  geologist, 
into  three  parts,  each  about  300  feet  in  thickness;  the 
area  of  the  lowest,  which  is  the  most  Important  for 
producing  coal  and  occupies  the  eastern  border  of  the 
tract,  is  about  6,100  square  miles ;  of  the  middle,  \  respectively. 
3400;  of  the  upper,  8,500, —  in  all  1 8,000  square  miles. 
As  the  lower  divisions  extend  beneath  the  higher,  it 
is  probable  that  the  whole  18,000  square  miles  are  to 
be  regarded  as  workable  territory.    The  measures  of 
Missouri,  according  to  G.  C-  Broadhead,  the  State  ge- 
ologist, cover  an  area  of  about  33,100  square  miles  in 
Missouri:    This  series,  as  in  Iowa,  is  divided  into 
three  parts :  the  upper,  or  barren  measures,  occupy- 
ing 8406  square  miles;  the  middle,  3,000;  and  the 
lower,  13,430.   The  aggregate  thickness  of  the  upper 
division  is  137  feet,  Including  about  four  feet  of  coal 
in  two  seams  of  one  foot  each,  and  a  few  streaks.  The 
middle  division  is  334  feet  thick  with  seven  feet  of 
coal,  including  two  workable  seams  of  31  and  34 
inches,  a  third  of  one  foot  worked  under  favorable 
circumstances,  besides  six  seams  of  extreme  thin- 
ness.  The  lower  division  is  from  350  to  300  feet 
thick,  embracing  five  workable  beds,  varying  from 
one-and-one-half    to  four-and-one-half 
feet  each  in  thickness,  and  thin  seams  be- 
tween six  and  eleven  inches,  besides  un- 
important streaks  in  all,  13  feet  6  inches. 
The  total  thickness  is  therefore  near  1,900 
feet  of  coal  measures  and  34  feet  6  inches 
of  coal.  The  measures  of  Nebraska  cover 
an  area  of  about  3,600  square  miles.  The 
outcrops  belong  entirely  to  the  upper  of 
the  three  divisions  of  Iowa  and  Missouri. 
Beds  of  the  thickness  of  from  six  to 
twenty-two  inches  are  reported  from  dif- 
ferent counties;  the  coal  is  usually  in- 
ferior, and  it  is  the  general  belief  of 
geologists  that   good   workable  coals 
are  yet  to  be  discovered  in  Nebraska. 
They  may  yet  W  found  at  considerable 
depths.    The  r 


and  consequently  th<  upper  unproductive  division  is 
the  one  most  largely  developed.  Professor  Swallow 
has  examined  33  different  seams  of  coal  varying  from 
a  few  inches  to  seven  feet  in  thickness,  with  ten  more 
than  a  foot  thick,  the  whole  amounting  to  3, 000  feet 
in  thickness,  being  made  up  of  more  than  80  different 
seams  of  limestone.  The  production  of  Kansas  in 
1889  aggregated  3,331,043  short  tons.  The  measures 
of  the  Indian  Territory  are  believed  to  cover  about 
13,000  square  miles;  but  little  is  known  of  the  coal 
outcrops,  excepting  that  the  Missouri,  Kansas,  and 
Texas  Railroad  Company  find  good  banks  of  coal  sev- 
eral feet  thick  at  several  place*  along  their  line.  The 
measures  of  Arkansas  contain  two  beds  of  coal  be- 
neath the  millstone  grit,  each  four  or  five  feet  In 
thickness,  Prof.  D.  D.  Owen  estimates  the  area  occu- 
pied by  the  coal-bearing  rocks  in  this  State  at  13,000 
square  miles,  while  Professor  Macfarlane  states  it  to 
be  9,043  square  miles.   The  production  of  Arkansas 


in  1889  aggregated  2791584  short  tons. 

Texas  Hasin. —  This  basin  covers  an  area  of  6,000 
square  miles,  the  measures  having  an  estimated  thick- 
ness of  300  feet,  and  showing  from  two  to  four  seams 
of  coal  at  Fort  Belknap,  and  six  miles  farther  north 
another  one  five  feet  thick.  This  field  is  probably  a 
continuation  of  the  Missouri,  as  the  space  between 
them,  along  the  valley  of  the  Red  River,  is  occupied 
by  newer  and  overlying  formations.  The  production 
of  Texas  in  1889  aggregated  138.316  short  tons. 

Triassic  Coml. —  The  outcrops  of  a  later  coal  are 
shown  in  Virginia  and  North  Carolina.  The  best 
known  is  the  Chesterfield  County  field  near  Rich- 
mond, Vs.,  estimated  at  185  square  miles.  Coal  was 
mined  here  before  the  opening  of  collieries  in  any 
other  part  of  the  country.  The  thickness  of  the  beds 
varies,  the  largest  being  at  the  Creek  Pit,  where  53 
feet  of  clear  coal  are  contained  in  a  thickness  of  58 
feet.  There  are  two  other  Triassic  areas  in  Virginia, 
but  they  are  not  known  to  contain  beds  of  coal.  The 
most  southern  one  in  North  Carolina  is  known  as  the 
Deep  River  basin,  containing  five  beds,  having  a 
thickness  of  three,  one,  three,  two,  and  four  feet 
It  Is  known  to  be  30  miles  in  length 
with  a  width  of  from  13  to  14  miles.  The  other  is  the 
Dan  River  field,  about  40  miles  in  length  and  from 
four  to  seven  miles  wide.  The  coals  are  less  promis- 
ing than  in  the  other  field. 

There  are  other  Triassic  areas  in  the  United  States, 
but  no  coal  of  any  consequence  is  known  to  occur  in 
them. 

Develofment  of  the  Coal  Industry , —  In  the  follow- 
ing table  is  presented  a  statement  of  the  animal  pro- 
duction of  anthracite  and  bitumlnious  coal  from  the 
beginning  of  1880  to  the  close  of  1889.  It  is  interest- 
ing to  note  in  connection  with  this  table  the  rapid 
growth  of  the  bituminous  or  soft  coal  production  as 
compared  with  that  of  anthracite  or  hard  coal.  It  is 
seen  that  while  the  production  of  anthracite  increased 
from  35,580,189  long  tons  In  1880  to  40,665,153  long 
tons  in»  1889,  the  bituminous  production  increased 
from  38,343,841  long  tons  to  85,433,717. 

Table  VII.—  Annual  Production  of  Coal  in  the  United 

States,  1880-1889. 


Year. 


1880 
1S8I 

18*4 
1886 
lt*« 

1887. 


Pennsylvania  Anthracite. 


Quantity. 


Long  tons. 
25.5W.18a 

SI  .358.264 
34 ,338,469 

ss.m.7:* 

34. 328 ..MS 
84 .858 .0T7 

4t.K34.611 


Value. 


Short  lont.  ! 


2S,649,Mll 

3i.121.2a6 
38,456  ,845 
37.156.847 
88..TS5.074 
39,095.446 
42.088,197 
46,619.664 


$42.1 98.678 
64.13S.036 
70,556,094 
77457,055 

76/571.948 
76.119.130 

S&iS. 

65.731,578 


BlTl'MlSOVS  COAL. 


Quantity. 


Long  tone. 

38,342.641 
4A.Sfi5.a4i 
60j&61,190 


64.M0.fiG8 
66.S46.947 

79,073.327 

85,483,<I7 


Short  ton*. 

47.508,133 
53  j«l  ,013 
68.164*88 
76,755,380 
82.578.S04 
73.823.831 
74.644,581 
W*62/)14 


Value. 


76.ff78.487 
83.337400 
77,417,066 
83,347.848 
78.481,066 


in  that  State  of  about  17,000  square  miles.  I    It  is  only  necessary  to  refer  here  to  the  actual  effect 
The  same  three  divisions  occur  here  as  in  Iowa  and  shown  by  the  increasing  use  of  bituminous  coal,  of 
»uri.    The  rocks  dip  slightly  to  the  northeast,  coke,  and  of  gas  to  the  displacement  of  anthracite  coal, 
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first  as  a  manufacturing  fuel,  and  then  at  a  domestic 
one.  For  manufacturing  purposes  bituminous  coal  is 
rapidly  superseding  anthracite,  except  in  those 
eastern  cities  where  rigid  smoke-preventing  ordi- 
nances are  enforced,  and  even  in  these  cases  by  the  use 
of  smoke-consuming  devices,  bituminous  coal  is  sup- 
planting  anthracite  to  an  appreciable  extent,  while 
coke  and  gas,  the  products  of  bituminous  coal,  have 
made  decided  inroads  Into  the  anthracite  household 
trade.  It  is  not  to  be  expected  that  anthracite  pro- 
duction will  increase  materially  in  the  future.  In 
addition  to  the  fact  that  the  markets  are  becoming 
comparatively  more  and  more  restricted  on  account 
of  the  increased  use  of  other  fuels  and  to  the  changing 
conditions  of  life  in  the  large  cities  of  the  east,  the 
M  bonanza "  seams  are  becoming  exhausted;  and 
workings  are  being  constantly  carried  to  greater 
depths,  which  means  greater  expense  in  the  operation 
of  the  mines,  and  in  getting  rid  of  enormous  quanti- 
ties of  water.  As  mining  conditions  become  more 
exacting  the  higher  are  the  wages  to  be  paid  for  min- 
ing; and  the  operators  are  therefore  laced  with  a 
constantly  to  be  expected  increased  cost  of  produc- 
tion, which  must  be  added  to  the  selling  price  of  the 
fuel.  The  construction  of  the  modern  office  buildings 
and  apartments  In  the  large  cities  of  the  east  have 
had  a  perceptible  Influence  on  the  consumption  of 
anthracite,  in  the  fact  that  thousands  of  former  indi- 
vidual users  of  domestic  sixes  of  anthracite  now  live 
in  steam  heated  houses  and  use  gas  for  cooking  pur- 
poses. These  buildings  have,  on  the  other  hand, 
created  a  market  for  the  small  and  formerly  unusable 
siaes  of  coal,  which  to  some  extent  makes  up  for  the 
loss  of  markets  for  the  domestic  or  profitable  siaes. 

Production  of  Coal,  by  States,  from  tkt  Rarliest 
Times  to  tie  Close  of  1889. — The  early  history  of 
coal  production  in  many  States  has  not  been  recorded 
in  any  official  reports.  In  some  cases  it  has  been 
possible*  to  secure  scattered  statistics  of  production 
interspersed  with  more  or  less  accurate  "  estimates," 
but  there  are  only  one  or  two  instances  where  con- 
secutive records  are  obtainable.  The  accompanying 
table  has  been  prepared  from  all  available  sources, 
missing  data  being  supplied  by  estimates  based  upon 
the  best  information  obtainable.  The  most  complete 
record  of  coal  production  is  that  of  the  anthracite 
region  of  Pennsylvania  from  which  shipments  began 
in  1810,  and  since  that  date  the  records  have  been 
carefully  preserved.  The  earliest  record  of  produc- 
tion in  that  region  was  six  years  earlier,  when  an  out- 
put of  22  short  tons  is  reported  to  have  been 
obtained.  An  estimated  production  of  about  800 
tons  is  distributed  through  the  period  between  1814 
and  i8ao.  The  records  of  anthracite  shipments,  aa 
reported  elsewhere,  have  in  this  table  been  reduced 
to  short  tons  and  10  per  cent  has  been  added  to  the 
shipments  as  an  estimate  of  the  coal  sold  to  local 
trade  or  consumed  at  the  collieries. 

So  far  as  we  know,  the  earliest  production  of 
bituminous  coal  was  made  in  the  Richmond  basin  of 
Virginia.  One  authority  states  that  54,000  short 
tons  were  produced  there  in  182a,  and  that  in  1834  the 
production  amounted  to  67,040  tons;  in  i8a6  to  88,730 
tons,  and  in  1828  to  100,080  tons.  In  each  of  these 
years  the  output  exceeded  that  of  Pennsylvania  an- 
thracite, but  that  condition  ceased  permanently  in 
1839,  although  the  production  of  the  Richmond  basin 
continued  to  increase  until  1832.  It  then  began  to 
decline  and  by  the  middle  of  the  last  century  had 
almost  disappeared. 

The  development  of  the  Piedmont  region,  which  at 
that  time  belonged  to  Virginia,  began  in  1855,  and 
until  the  opening  up  of  the  Pocahontas  region  in 
188a  practically  all  of  Virginia's  production  came 
from  the  northern  part  of  the  State. 

Next  to  the  anthracite  region  of  Pennsylvania,  the 
most  authentic  records  of  coal  production  in  the 
United  States  are  of  the  Cumberland-Piedmont  dis- 
trict of  Maryland  and  West  Virginia.  The  first 
openings  were  made  in  Maryland  on  the  north  side 
of  the  Potomac  River,  and  shipment*  begun  a»  eirly 
as  184a,  1,708  long  tons  of  2,240  pounds  having  been 


shipped  In  that  year.  In  the  accompanying  table  the 
production  of  the  Cumberland  field  has  been  reduced 
to  short  tons  and  the  percentage  for  colliery  coo- 
sumption  ha*  been  added  in  order  to  arrive  at  the 
total  production.  Until  1855  all  of  the  shipments 
were  from  Maryland. 

The  early  records  of  Pennsylvania  bituminous  pro- 
duction are  sadly  wanting.  The  census  for  1840 
I  showed  that  the  total  production  in  that  year  was 
I  464,826  short  tons.  This  is  the  earliest  date  of  which 
{  there  is  any  record,  although  it  is  practically  certain 
I  that  some  bituminous  coal  waa  produced  in  Pcnnjji- 
vania  prior  to  that  year.  Another  authority  girts 
the  bituminous  production  of  the  State  in  1846  as 
760,000  tons,  while  still  another  states  that  in  1847  it 
was  only  399,840.  From  1841  to  1845,  inclusive,  and 
from  i8a8  to  1859,  Inclusive,  there  are  no  records  of 
production.  The  cenaus  of  i860  states  that  the  out- 
put was  2,679,773  short  tons.  In  1864  the  production 
had  increased  to  5,839,000  tons,  and  in  1870  it 
amounted  to  8,736,390  tons,  since  which  date  the 
records  are  practically  complete.  Estimating  the 
production  in  the  years  for  which  the  records  are  not 
obtainable,  we  find  that  the  total  output  of  bituminous 
coal  in  Pennsylvania  ha*  amounted,  approximate!/, 
to  1,251,000,000  short  tons,  or  about  300,000,000  tons 
leas  than  the  production  of  anthracite  in  the  same 
State,  making  the  entire  production  of  coal  in  Penn- 
sylvania during  the  history  of  the  Industry  in  that 
State,  approximately,  3,805,000,000  short  tons. 

Next  to  anthracite  mining  in  Pennsylvania  and  the 
records  of  the  Richmond  basin  in  Virginia,  the 
earliest  statistics  of  coal  mining  are  for  the  State  of 
Illinois.  The  first  record  found  Is  that  coal  was 
mined  In  Jackson  County  in  1810;  the  locality  was  on 
the  Big  Muddy  River,  and  the  mine  was  worked  by 
drift  along  the  outcrop  In  the  bluffs.  A  flat  boat  vu 
loaded  with  coal  at  this  place  and  shipped  to  New 
Orleans.  Again  it  is  stated  that  in  1832  several  boat 
loads  were  sent  from  the  same  vicinity  to  the  same 
market.  Another  record  is  found  stating  that  in  1833, 
150,000  bushels  (6,000  tons)  of  coal  were  mined  in  St. 
kClair  County  and  hauled  by  wagon  to  St.  Louis.  The 
censua  of  1840  states  that  coal  was  mined  in  to  coun- 
ties of  Illinois,,  with  a  production  of  16,968  tons. 
From  1840  to  i860  (a  period  of  20  years)  the  Burn  a 
of  Statistics  is  without  any  general  or  special  data  in 
regard  to  the  development  of  the  coal-mining  industry 
in  the  State,  although  there  are  some  scattering  sta- 
tistics to  be  found  in  the  geological  reports  of  the 
State.  The  statistics  of  production  from  1841  to  1859, 
Inclusive,  and  for  the  other  years  for  which  no  special 
Information  is  obtainable,  have  been  estimated. 

In  the  well-known  work,  Statistics  0/  Cool,  by 
R.  C.  Taylor  (1848),  the  author  states : 

"The  existence  of  this  combustible  (coal)  was  prowl  br  the 
French  explorers  at  an  early  period.  It  was  certainly  ioova 
to  Father  Hennepin  in  1679  (almost  a  hundred  years  before  '.tie 
Pennsylvania  coal  wai  discovered  1,  and  is  marked  on  the  map 
which  illustrates  hia  jouraaL  He  points  out  a  "cole  mioc 
about  Fort  Creveeoeur,  on  the  Illinois  River,  near  to  the  Bit  c: 
the  present  Ottawa." 

Although  some  coal  waa  undoubtedly  produced  ia 
Ohio  prior  to  1838,  that  Is  the  first  year  in  which  any 
production  is  recorded,  the  output  being  110,9$) 
tons.  The  census  of  1840  shows  that  the  production 
was  140,535  short  tons,  and  the  census  of  i860  gives 
the  State  an  output  of  1,133,596  short  tons,  the  history 
of  production  of  the  years  between  1840  and  1S60 
being  entirely  lacking.  Since  i860  the  records  are 
fairly  accurate. 

Among  the  State*  west  of  the  Mississippi  River  the 
earliest  production  reported  is  In  Missouri  and  Iowa, 
by  the  census  of  1840,  Missouri  being  credited  with 
an  output  of  9,971  abort  tons  and  Iowa  with  360  short 
tons.  It  is  probable  that  very  little  coal  was  mined  in 
either  of  these  States  prior  to  that  time,  and  it  maybe 
considered  that  the  industry  began  at  about  that 
date. 

The  first  coal  discovered  on  the  Pacific  coast  was  in 
the  State  of  Washington,  in  1852,  and  the  first  mine 
was  opened  In  Whatcom  County,  in  1854,  shipment 
being  made  from  there  to  San  Francisco  by  water 
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until  1870,  when  the  Seattle,  Renton,  and  Talbot 
mines,  in  King  County,  were  opened  and  began  (hip- 
ping coal  also  to  San  Francisco.  There  are  no 
records,  however,  of  any  production  prior  to  1870, 
when  an  output  of  17,844  tons  was  reported. 

Although  California  has  never  taken  high  rank  as 
a  coal-producing  State,  it  comes  next  in  order  in  the 
history  of  early  production,  an  output  of  6,620  tons 
being 'reported  "in  1861.  This  increased  almost  stead- 
ily each  year  untjl  1874,  when  the  maximum  output  of 
the  State  (215,253  short  tons)  was  attained.  It  then 
declined  rapidly  until  1876,  when  the  production  was 
just  about  one-half  what  it  had  been  three  years 
before.  Since  that  time  the  industry  has  been  rather 
irregular,  the  production  depending  upon  many  out- 
side influences. 

Among  the  States  whose  history  of  coal  production 
does  not  antedate  1863,  the  records  are  fairly  com- 
plete, although  we  can  feel  satisfied  that  in  a  number 
of  instances  coal  mining  began  prior  to  the  earliest 
dates  given  in  the  accompanying  statement.  In  Indi- 
ana, for  instance,  the  initial  production  is  given  for 
1870,  with  an  output  of  490414  short  tons.  Coal  min- 
ing began  in  the  State  probably  twenty-five  years 
prior  to  that  date,  but  records  of  production  are 
entirely  wanting.  Four  other  States — Kentucky, 
Tennessee,  Alabama,  and  Washington  —  whose  initial 
reported  coal  production  is  given  in  the  census  of 
lly  producing  coal  before  that 


Rivers  and  Lakes. 

In  number  and  magnitude  the  lakes  and  rivers  of  the 
United  States  are  unsurpassed  by  any  country  in  the 
world.  The  river  systems  are  distinguished  by  pecul- 
I  of  their  own,  of  which  the  following  are  the 
:: — The  slope  of  the  beds  of  most  of  the 
streams  are  within  that  happy  medium  which  Insures 
a  steady  flow  seaward  and  gives  a  constant  and  certain 
drainage  and  yet  at  the  same  time,  while  guarding 
against  stagnation,  presents  no  impediment  to  navi- 
stion  up  stream  by  reason  of  too  swift  a  current. 
ie  second  feature  is  that  the  narrowness  of  the 
watersheds  allows  the  head  waters  of  rivers,  flowing 
in  opposite  directions,  to  lie  close  to  each  other,  thus 
presenting  but  a  small  portage  or  distance  for  land 
carriage  in  order  to  secure  navigation  or  water  car- 
riage from  one  distant  point  to  another,  thereby 
providing  the  most  complete  and  extensive  internal 
navigation  in  the  world. 

The  following  table  shows  the  drainage  basins  of 
the  United  States,  the  constituents  of  the  basins,  and 
the  distribution  of  the  population  among  them,  ac- 
cording to  the  census  of  1880: 

Table   IX. —  Distribution  of  Population 
Drainage  Basins,  1880. 
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St.  John's  River 
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Lake  Erie  

Lake  Huron  

Lake  Michigan  

Lake  Superior  

Red  River  ot  the  North. 

Gulf  of  Mexico  

Peninsula  of  Florida  
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iobile  River 

Tomblgbee  River  

Alabama  River   
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Pearl  River  

Sabine  River  
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St.  Croix  River  

Minnesota  River  

Cedar  River  
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Ohio  River  
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Cumberland  River  
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1343.774 
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921.477 
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998.789 
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227,107 
194392 
46.148 
1311383 
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38. 


The  rivers  of  the  United  States  may  be  divided  into 
four  classes:  —  Those  emptying  into  the  Gulf  of 
Mexico;  those  emptying  into  the  Atlan- 
tic Ocean;  those  emptying  into  the  Pa-  Rivers, 
cine  Ocean  j  and  the  rivers  of  the  Great 
Basin.  We  will  consider  these  in  the  order 
named.  Beginning  from  the  West,  we  have  the 
streams  draining  the  Texas  slope  of  the  great  plains. 
These  are  the  Rio  Grande,  Nueces,  San  Antonio,  Rio 
Colorado,  Brazos,  Trinity,  and  Sabine.  The  Rio 
Grande  is  the  only  one  among  these  worth  special 
mention.  It  has  a  length  of  1,500  miles,  and,  rising 
in  San  Luis  Park,  flows  first  south  between  the  peaks 
of  the  Rocky  Mountains,  and  then,  breaking  through 
the  range  near  El  Paso,  it  flows  southeast,  emptying 
into  the  Gulf  near  Brownsville,  forming  the  boundary 
between  this  country  and  Mexico  for  a  portion  of  its 
course.    The  other  rivers  mentioned  rise  generally  in 
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the  great  Staked  Plains,  and  among  the  foothills  of 
the  Rockies.  They  are  usually  >of  no  magnitude, 
being  shallow  and  haying  their  navigation  impeded 
by  shallows  and  sand  bars.  Sometimes,  however, 
in  rainy  seasons  they  are  navigable  for  greater  or  leas 
distances. 

The  next  river  to  claim  our  attention  is  the  mighty 
Mississippi.  Although  the  basin  of  this  stream  is  in- 
ferior in  extent  to  that  drained  by  its  mighty  South 
American  congener,  it  has,  together  with  its  tribu- 
taries, a  length  of  navigable  waters  aggregating  oyer 
35,000  miles.  The  physical  characteristics  of  this 
river  deserve  notice.  The  limit  of  navigation  is 
reached  about  400  miles  from  its  head,  where,  in  the 
Height  of  Land  at  the  Falls  of  St.  Anthony,  the  river 
is  broken  by  a  succession  of  rapids  and  cascades  with 
a  maximum  declivity  of  sixty-five  feet  in  less  than  a 
mile.  From  this  point  its  course  is  marked  by  wind- 
ings through  fertile  bottoms,  the  width  of  which 
varies  at  different  points,  and  which  are  bounded  on 
both  sides  by  the  bluffs  created  by  the  erosion  of  the 
river.  These  bluffs  diminish  in  height  and  recede 
from  the  stream  as  they  approach  the  mouth  of  the 
river,  until,  in  the  lower  portions  of  Its  course,  the 
intervening  lands  are  subject  to  overflow,  and  must 
be  protected  by  levees.  The  water  of  the  stream  is 
not  much  polluted  with  earthy  matter  until  the  Mis- 
souri River  is  passed,  when  the  stream  becomes  turbid 
and  muddy,  owing  to  the  vast  amount  of  sediment 
swept  from  the  bed  and  banks  of  the  Missouri  in  its 
swift  course  to  its  confluence  with  the  Mississippi. 
The  velocity  of  the  current  of  the  Mississippi  vanes 
greatly  with  the  season  of  the  year — in  the  spring- 
time, when  the  snow  melts  in  the  vast  territory 
drained  by  it,  being  a  resistless,  swift-flowing  torrent, 
and  in  the  summer  season,  when  the  water  is  low, 
being  somewhat  sluggish.  One  singular  character  of 
the  stream  deserves  especial  mention,  and  that  is  its 
tendency  to  often  change  its  course.  The  boundaries 
between  several  of  the  States  along  its  border  have 
been  thus  materially  changed.  Sometimes  it  will' 
take  a  short  cut  over  a  bend  instead  of  following  its 
old  course  around  it,  and  thus  in  a  few  days  it  may 
shorten  itself  by  a  distance  of  many  miles,  and  render 
what  before  was  a  part  of  the  main  shore  an  island. 
Often  the  land  thus  torn  away  contains  a  large 
amount  of  timber,  and  the  trees  which  are  sometimes 
deposited  In  the  river  by  the  attrition  of  the  soil  sur- 
rounding them,  become  the  "  snags"  and  ♦•sawyers," 
which  are  so  dangerous  to  navigation  by  steamers. 
The  Mississippi,  however  great  it  may  be  in  itself,  is 
not  of  more  importance  for  any  other  reason  than  for 
the  great  number  of  magnificent  tributaries  which  go 
to  make  up  the  vast  flood  it  sends  into  the  Gulf. 
Many  of  these  streams  are  navigable  to  their  heads 
among  the  mountains  of  the  Cordilleran  and  Appala- 
chian systems,  in  which  the  majority  of  them  rise. 
From  the  west  the  affluents  are  in  succession  the 
Minnesota,  which  rises  in  the  Coteau  des  Prairies; 
the  Iowa  and  the  Des  Moines,  rising  between  the 
Missouri  and  the  Mississippi ;  and  the  largest  tribu- 
tary of  the  stream,  the  Missouri.  The  Missouri  rises 
in  "the  Rocky  Mountains,  its  headwaters  mingling 
with  those  of  the  Columbia,  and  then  flows  away 
over  a  course  of  nearly  3,000  miles.  Of  this  distance 
it  is  navigable  for  over  two-thirds,  or  nearly  to  the 
Great  Falls,  which  are  about  100  miles  below  the 
Gate  of  the  Rockies.  It  receives  in  its  course 
the  waters  of  many  tributaries,  among  them  being 
the  Yellowstone,  the  two  forks  of  the  Platte  or  Ne- 
braska, and  the  Kansas  or  Kaw  River,  which  rises  in 
the  alkaline  Great  Plains.  South  of  the  Missouri 
River  the  volume  of  the  Mississippi  is  again  aug- 
mented by  the  influx  on  the  western  side  of  the  Ar- 
kansas and  the  Red  Rivers.  The  former  river  rises  in 
the  South  Park  of  the  Rocky  Mountains,  and  has  no 
commercial  importance,  being  almost  unnavigable  its 
entire  length.  The  Red  River  rises  in  the  great 
Staked  Plains  and  is  navigable  above  and  below  a 
point  about  500  miles  from  its  mouth,  where  it  is 
choked  with  a  vast  accumulation  of  drift-wood  called 
the  Great  Raft.   On  the  eastern  side  the  Mississippi 


also  receives  some  important  tributaries.  The  prin- 
cipal of  these  are  the  Wisconsin,  the  Rock,  the  Illi- 
nois, the  Ohio,  and  the  Yazoo.  The  Wisconsin  rites 
near  the  watershed  between  the  Mississippi  and  the 
St.  Lawrence  system  and  traverses  a  region  of  in- 
fertility. The  Rock  River  rises  also  in  the  great 
lake  region,  while  the  Illinois,  formed  by  the  junc- 
tion of  the  Kankakee  and  Desplaines  Rivers,  flows 
through  Illinois  and  Indiana,  thus  passing  through 
one  qL  the  richest  agricultural  territories  in  the 
world!.  The  Ohio  is,  next  to  the  Missouri,  the  large* 
tributary  oi  the  Mississippi.  Commercially  it  is  the 
most  important,  as  annually  millions  of  dollars'  worth 
of  freight  are  borne  on  its  bosom  from  the  northern 
and  eastern  country  to  the  southern  river  country 
This  stream,  together  with  its  tributaries,  furnishes 
I  over  five  thousand  miles  of  navigable  water.  It  i$ 
formed  by  the  confluence  of  the  Monongahela  sad 
Alleghany  Rivers,  which  unite  at  Pittsburg,  sod 
from  this  point  to  its  mouth,  a  distance  of  nearlT 
1,000  miles,  is  a  navigable  stream.  It  has  numerocs 
affluents  besides  the  two  mentioned,  the  principal  be- 
ing the  Muskingum,  the  Scioto,  and  the  Miami  from 
the  State  of  Ohio,  the  Wabash  from  Illinois,  and  the 
Kentucky,  Cumberland,  and  Tennessee  from  Ken- 
tucky. The  Tennessee  is  in  turn  the  recipient  of  the 
Holston  and  Clinch  Rivers,  which  flow  through  thr 
great  Appalachian  valley  of  east  Tennessee.  The 
rivers  merging  into  the  Ohio  on  the  south*  side  of 
that  stream  to  a  great  extent  take  their  rise  either 
among  the  Alleghanics  proper  or  their  foothills,  sad 
on  account  of  the  slope  of  their  beds,  are  most  of 
them  obstructed  by  rapids  and  falls.  To  obviate  this 
difficulty  numerous  dams  and  locks  have  been  con- 
structed. These  flowing  into  it  from  the  other  side, 
with  the  exception  of  the  Alleghany  and  the  Wabash, 
are  useful  only,  to  supply  water  to  the  canals  which 
have  been  constructed  along  their  course,  they  being 
almost  unnavigable.  By  means  of  these  canals  the 
interior  of  the  Ohio  basin  is  in  communication  whh 
the  entire  Mississippi  and  Ohio  valleys.  StTrni 
other  rivers  may  be  mentioned  as  part  of  the  drain- 
age  system  of  the  Gulf.  These  are  the  Mobile,  the 
product  of  the  union  of  the  Alabama  and  Tombijf bcr . 
and  the  Appalachicola,  which  is  formed  by  the  Chat- 
tahoochee and  the  Flint  These  complete  the  drain- 
age of  the  Gulf  system;  it  being,  of  course,  under- 
stood that  numerous  minor  streams  exist  here,  cf 
which  no  mention  is  made. 

We  will  now  consider  the  Atlantic  drainage 
The  streams  which  compose  this  system  take  their 
rise  either  in  the  eastern  side  of  the  main 
chain  of  the  Appalachians  or  in  the  foot-  dAis^V 
lands  of  the  range.  In  their  initial  course 
they  are  usually  shallow  and  rapid,  but  v/hea 
they  reach  the  lower  binds  of  the  coast  their 
character  changes  and  they  become  broad  and 
sluggish,  and  are  generally  navigable  and  subject 
to  influences  of  tides.  Beginning  at  the  southern 
extremity  of  the  continent,  and  going  north,  the 
most  important  rivers  are  the  St.  John's  in  Florid*. : 
the  Altamaha,  formed  bv  the  confluence  of  the 
Oconee  and  Ocmulgee;  the  Savannah;  the  Santo*, 
formed  by  the  Congaree  and  Wateree;  the  Great  snd 
Little  Pedee,  Cape  Fear,  Neuse,  and  Roaa^i 
These  are  generally  of  a  sluggish  character,  and  their 
banks  are  heavily  timbered  with  almost  all  kinds  of 
swamp  forest,  while  the  country  they  drain  usually 
has  a  heavy  growth  of  yellow  pine  and  other  trees- 
In  Virginia  we  have  the  James,  rising  in  the  AppaU- 
chians,  and  flowing  past  Richmond  (the  bead  of  tide 
water  and  of  navigation)  it  empties  into  the  Chess 

Keake  Bay.  North  of  this  is  the  York,  formed  by  the 
lattapony  and  Pamunky.  Next  comes  the  RapP3 
hannock  and  then  the  Potomac.  The  most  northrr- 
affluent  of  Chesapeake  Bay  is  the  Susqueham 
which,  rising  in  New  York,  traverses  a  portion  cf 
that  State  and  then  through  Pennsylvania  to  la  mouth. 
The  Delaware  River  rises  in  the  Catskills  and,  Hav- 
ing through  New  York  and  washing  Delaware,  find* 
its  entrance  into  the  sea  though  the  bay  of  the  same 
name.     Next  comes  the  beautiful  Hudson,  which 
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rKes  In  the  Adirondack*  and,  after  a  course  whose 
natural  beauty  Is  unexcelled  anywhere  in  the  world, 
empties  into  Long  Island  Sound  at  New  York  city. 
This  stream  is  navigable  to  Troy,  a  distance  of  150 
miles  from  its  mouth,  and  from  this  point  it  is  con- 
nected by  canal  with  the  St.  Lawrence  system ;  thus 
giving  uninterrupted  water  communication  between 
New  York  city  and  Chicago  and  remote  Canadian 
localities.  East  of  the  Hudson  is  the  Connecticut, 
draining  the  beautiful  valley  of  the  same  name;  next 
come  the  Merrimac,  the  Kennebec  and  the  Penobscot. 
We  now  come  to  the  great  St.  Lawrence  system. 
This  comprises  the  five  Great  Lakes,  the  most  mag- 
nificent lacustrine  aggregation  in  the  world,  and  ap- 
proached by  no  similar  natural  features  anywhere  on 
earth,  unless  it  may  possibly  be  that  of  Central  Africa 
—  as  yet  unsurveyed  and  undelineated.  The  rivers 
of  this  plexus  are  insignificant,  so  that  any  considera- 
tion of  the  Laurentian  system  entails  the  discussion 
of  the  Great  Lakes.  For  commercial  purposes  these 
lakes  are  as  valuable  to  the  people  of  the  United 
States  as  are  the  eastern  and  western  coasts.  They 
afford  navigation  for  the  largest  vessels,  and  their 
shores  are  dotted  with  large  cities,  between  which  an 
immense  amount  of  traffic  is  carried  on.  The  length 
of  their  coast  line  within  the  United  States  Is  over 
3,000  miles,  and  by  means  of  the  different  canals 
which  have  been  constructed,  joining  them,  a  vessel 
can  sail  from  Duluth  to  London,  England,  without 
trouble.  This  practically  gives  the  United  States 
3,000  miles  additional  sea  coast.  In  addition  to  the 
five  Great  Lakes,  lakes  Champlain,  George,  and  the 
lakes  of  central  New  York,  besides  Winnebago  Lake 
in  Wisconsin,  are  tributaries  of  the  St.  Lawrence 
system. 

Of  the  river  systems  of  the  Union  there  yet  re- 
mains to  be  considered  that  of  the  Pacific.  The 
Columbia,  a  mighty  stream,  is  formed  by 
the  confluence  of  Lewis  River  with  Clarke 
River  (or  forks,  as  they  arc  both  called). 
Its  principal  tributary,  the  Willamette,  flows  through 
the  fertile  valley  of  the  same  name,  lying  between  the 
Coast  and  Cascade  ranges.  The  Sacramento  River 
rises  in  the  Great  Basin,  and,  after  a  course  through 
a  fertile  country,  empties  into  the  bay  of  San  Fran- 
cisco. On  its  way  it  receives  several  tributaries  from 
the  Sierra  Nevada.  The  San  Joaquin  also  flows  into 
the  bay  of  San  Francisco.  It  rises  in  the  Sierra  Ne- 
vada, {rom  which  it  also  receives  several  tributaries. 
The  Colorado  River  rises  in  the  Wind  River  Moun- 
tains, where  it  takes  the  name  of  the  Green  River,  and, 
after  a  course  of  300  miles  through  one  of  the  most 
remarkable  gorges  or  canons  In  the  world,  empties 
into  the  Gulf  of  California,  150  miles  from  Its  point 
of  emergences  from  the  carton.  The  walls  of  the 
carton  are  in  some  ylaces  6,000  feet  In  depth.  Along 
its  course  it  receives  as  tributaries  the  Grand,  Little 
Colorado,  and  the  Gila  Rivers,  all  of  which  take  their 
rise  in  the  Rockies.  Besides  the  rivers  mentioned 
before,  the  Red  River  of  the  North  flows  for  a  por- 
tion of  its  course  through  the  United  States.  It 
rises  In  Elbow  Lake,  in  Minnesota,  and  flows  north- 
westerly into  Lake  Winnipeg.  A  peculiarity  of  this 
stream  is  the  large  number  of  lakes  that  are  tributary 
to  it  and  occur  in  the  first  one  hundred  miles  of  its 
course. 

A  remarkable  feature  of  the  two  great  systems  of 
the  Mississippi  and  the  St.  Lawrence  is  the  contiguity 
of  their  head  water.  Lake  St.  Louis,  the  head  of  the 
latter  river  being  but  a  short  distance  from  Lake 
Itasca,  the  source  of  the  former. 

There  is  in  the  Great  Basin  of  the  Rockies,  a  river 
and  lake  system  peculiar  to  that  region.  The  rivers 
have  no  outlet  to  the  ocean,  and  find  their  termina- 
tion in  a  lake,  or,  as  in  one  or  two  instances,  lose 
themselves  in  the  earth.  Reese  River  and  Humboldt 
River  are  the  principal  rivers  of  this  region,  both  of 
them  emptying  their  waters  into  Humboldt  Lake. 

Among  the  lakes  the  most  remarkable  is  the  Great 
Salt  Lake,  in  Utah,  the  counterpart  of  the  Dead  Sea. 
This  body  of  water  is  seventy  miles  long  and  thirty 
miles  wide.    Its  waters  are  extremely  salty.    It  re- 


ceives the  waters  of  the  Jordan,  and  several  other 
small  rivers  and  creeks.  The  Jordan  connects  It  with 
Lake  Utah,  a  considerable  body  of  fresh  water.  Bear 
Lake  and  Lake  Sevier  may  also  be  mentioned  as 
forming  a  portion  of  this  system. 

Climatic  Conditions. 

The  United  States  may  be  said  to  include  three 
grand  climatic  divisions,  distinct  and  well-marked  In 
their  characteristics.  The  larger  of  these  by  far  is 
that  which  extends  from  the  Atlantic  coast  to  the 
foothills  of  the  Rocky  Mountains,  and  embraces 
three-fifths  of  the  entire  country.  The  second 
division  includes  the  Cordillera n  Mountains  and  their 
elevated  plateau;  and  the  third,  differing  in  many 
essentials  from  both  the  others,  includes  the  narrow 
strip  between  the  Sierra  Nevada  and  Cascade  Moun- 
tains and  the  Pacific  coast. 

In  the  first  or  eastern  division,  the  lines  of  equal 
mean  temperature  run  approximately  east  and  west, 
and  preserve  a  certain  amount  of  regularity.  The 
isothermals  are  deflected  in  passing  over  the  Cordil- 
leran  range,  and  vary  greatly  with  the  altitude,  ex- 
tent, and  even  with  the  trend  of  the  mountain  ranges. 
In  the  third  or  Pacific  division  the  isotherms  tend  to 
parallelism  with  the  direction  of  the  coast,  but  their 
character  is  greatly  modified  by  the  position  of  the 
two  parallel  ranges,  the  Coast  Mountains  and  the 
Sierra  Nevadas,  and  by  the  warm  Japan  current  on 
the  one  hand  and  the  cold  Arctic  current  on  the  other. 

Treating  first  of  the  grand  central  division,  its 
fifteen  decrees  of  latitude  are  included  between  the 
annual  isothermals  of  44*  and  68%  a  total  range  of 
34';  or  an  average  of  1.6'  difference  of  temperature 
for  each  degree  of  latitude.  The  transition  from  one 
type  of  climate  to  the  other,  although  rapid,  is  uni- 
form. The  difference  of  mean  annual  temperature 
between  the  Atlantic  coast  of  the  United  States  and 
that  of  Europe  is  much  greater  in  the  higher  latitudes 
than  In  the  lower  ones.  New  York,  in  latitude  40* 
42',  has  a  mean  annual  temperature  10.6*  lower  than 
Naples,  in  latitude  40°  48'.  But  Norfolk,  Va.,  almost 
in  the  same  latitude  as  San  Fernando,  Spain,  has  a 
mean  annual  temperature  only  4.3'  lower  than  the 
Spanish  city.  About  latitude  30*,  the  latitude  of  St. 
Augustine,  Fla.,  and  New  Orleans,  in  the  United 
States,  and  in  Africa  of  southern  Morocco,  the  two 
sides  have  nearly  the  same  mean  temperature, 
although,  owing  to  the  great  differences  in  the 
amount  of  precipitation,  the  unlikeness  of  climate  is 
very  great.  In  passing  south  from  the  Canada  line 
along  the  Atlantic  seaboard,  there  is  a  rapid  increase 
of  temperature,  due  to  the  warm  currents  from  the 
Gulf  of  Mexico,  and  to  the  prevalence  of  southwest- 
erly winds. 

At  the  north,  places  in  the  same  latitude  on  the 
Atlantic  and  Pacific  coasts  have  approximately  the 
same  temperature,  but  the  southern  Atlantic  regions 
are  decidedly  warmer  than  their  parallels  on  the 
western  coast.  The  vast  body  of  water  contained 
in  the  Gulf  of  Mexico  has,  of  course,  a  considerable 
effect  upon  the  peninsular  projection  of  Florida,  and 
this  State,  which  extends  south  to  35*,  has  a  higher 
mean  temperature  than  any  other  part  of  the  country. 
The  extreme  south  end  of  Florida  has  a  mean  of  over 
73°,  and  over  the  whole  of  the  State  and  along  the 
Gulf  into  Texas  the  annual  mean  exceeds  68*. 

Isothermal*.— The  range  of  the  isothermals  is  as 
follows:  —  That  of  40*  passes  through  central  Maine, 
northern  New  Hampshire  and  Vermont  into  Canada, 
thence  re-enters  the  United  States  at  the  west  end  of 
Lake  Superior,  passes  through  central  Minnesota, 
thence  trends  south  in  eastern  Dakota,  and  thence 
northwesterly  until  it  crosses  the  boundary  line  in 
107°  west  longitude.  Between  the  isothermals  of  44* 
and  53°  lie  New  England,  New  York,  all  the  Middle 
States,  nearly  all  Michigan,  southern  Wisconsin, 
southern  Minnesota,  nearly  all  Nebraska  and  South 
Dakota.  West  of  the  Appalachians  the  isothermal  of 
52s  follows  the  Ohio  River  to  Cincinnati,  passes  in 
an  undulatory  westerly  direction  through  Indiana, 
Illinois,  northern  Missouri  and  northern  Kansas  to 
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Colorado.  As  it  near*  the  Rocky  Mountains  it 
abruptly  south  a  distance  of  more  than  four  hundred 
miles.  The  isothermal  of  60*  runs  parallel  with  that 
of  64*,  but  is  deflected  to  the  south  between  the 
meridians  of  83"  and  87°.  The  isothermal  of  64* 
leaves  the  Atlantic  on  the  boundary  of  North  and 
South  Carolina,  and  runs  on  the  line  of  34*  latitude, 
almost  due  west  of  the  100th  parallel,  where  it,  like 
all  the  other  isothermals,  is  deflected  southward  by 
the  mountains.  Within  this  central  region,  which  ex- 
tends from  northern  Dakota  to  New  Orleans,  there  is 
a  vast  range  of  temperature.  At  Fort  Sully,  in  lati- 
tude 44°  39',  the  mean  yearly  extremes  are  —  25.3" 
io8.7r;  at 


it  New  Orleans,  in  latitude  30%  they  are 
33.3"  and  96.2%  respectively.  The  isothermals  for  the 
summer  months  are  much  more  irregular  than  those 
for  the  year.  This  is  principally  caused  by  the 
southerly  winds  from  the  heated  waters  of  the  Gulf 
of  Mexico,  which  blow  unchecked  over  the  whole 
central  plain  and  divert  the  summer  isothermals  to 
the  northwest  in  a  surprising  manner.  That  of  7a* 
has  been  known  in  July  and  August  to  reach  latitude 
45*  in  northern  Dakota.  Florida,  the  Gulf  States  and 
greater  part  of  Texas  have  a  mean  summer  temper- 
ature of  over  80°,  while  the  country  from  Tennessee 
and  Georgia  north  to  the  Great  Lakes  and  west  into 
Iowa,  Kansas,  and  Nebraska  lies  between  the  summer 
isothermals  of  68°  and  76*.  As  the  most  practical 
method  of  furnishing  Information  in  regard  to  the 
temperature  and  rainfall  of  the  United  States,  the 
following  carefully  prepared  table  is  given.  .It  shows : 
First,  the  mean  average  rainfall  (M.  A.  R.). 
Second,  the  mean  average  temperature  (M.  A.  T.). 
Third,  the  highest  recorded  temperature  ( H.  R.  T. ). 
Fourth,  the  lowest  recorded  temperature  (L.  R.  T.). 

Table  X.—  Temperature  and  Rainfall. 


In  a  range  of  over  sixteen  degrees  of  lad. 
1  the  immediate  vicinity  of  the  coast,  in 


Stations. 


Alabama,  Montgomery  

Arirona,  Phoenix  

Arkansas.  Little  Rock  

California,  San  Pranciaco... 

Colorado,  Denver  

Connecticut,  New  Haven  

Florida,  Jacksonville  

Georgia,  Atlanta  


....... 


Idaho,  Boiae  City 
Illinois,  Sprint-field  . 
Indiana,  Indianapolis 

Iowa,  Des  Moines  

Kansas,  Dodge  

Kentucky,  Loniaville. . 
Louisiana,  New  Orleans 

Maine,  Portland  

Maryland,  Baltimore.  

Ma&*achu»ett«,  Boston  

Michigan,  Detroit  

Minnesota.  St.  Paul  

Mississippi.  Vtcksburg  

Missouri,  St.  Louis  

Montana,  Helena  

Nebraska.  Omaha  

Winnemucca  

ip5hire,  Manchester.. 

Atlantic  City   

lico,  Santa  Pe   . 

York.  Albany  

North  Carolina.  Raleigh  

North  Dakota.  Bismarck  

Ohio.  Columbus.  

Oklahoma,  Oklahoma  City 

Oregon,  Portland  

Pennsylvania,  Philadelphia 
Rhode  Island,  Block  Island 

South  Carolina,  Charleston  

South  Dakota,  Yankton  

Tennessee.  Nashville  

Texas.  San  Antonio  

Utah,  Salt  Lake  City  

Vermont,  Burlington  

Virginia,  Lynchburg  

Washington,  Seattle  

Washington,  D.  C       , 

West  Virginia.  Parkersburg ... 

Wisconsin,  Milwaukee  

Wyoming,  Cheyenne  
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'  Indicates  temperature  below  aero 

Thus  it  may  be  said  with  truth  that  near  the  Pacific 
we  have  a  difference  of  only  ia°  in  mean  tern-  j 


latitude  35*,  into  the  San  Joaquin  and  Sacramemo 
valleys,  the  mean  temperature  is  not  below  60',  sod 
nowhere  much  higher.  The  causes  of  this  are  the 
proximity  of  the  great  area  of  water  over  which  the 
prevailing  winds  blow,  the  modification  which 
the  temperature  of  this  ocean  undergoes  near  the 
American  coast  by  the  Asiatic  coast  current  am)  the 
northern  or  Arctic  coast  current,  and  the  position  of 
the  mountain  ranges  near  the  coast.  Uniformity  of 
climate  along  the  edges  of  the  land  is  still  further 
aided  by  the  peculiar  nature  of  the  currents  slonr 
this  coast  The  influence  of  the  warm  Asiatic  current 
—  the  Kuro-Siwo  —  is  distinctly  felt  in  raisins;  the 
temperature  as  far  south  as  the  northern  part  of 
California. 

Meteorology. —  Peculiar  meteorological  conditions 
exist  in  the  United  States,  producing  in  the  winter 
intense  cold  and  in  the  summer  extreme  heat,  while 
occasionally,  especially  in  the  West,  great  Tariationi 
of  temperature  are  noticed  within  a  very  brief  space. 
What  are  known  as  11  cold  wives  "  generally  proceed 
from  the  valley  of  the  Saskatchewan  and  the  prairies 
of  Manitoba.  The  north  wind  sweeps  over  Wyoming 
and  Colorado,  Minnesota  and  Wisconsin  and  some- 
times  reaches  aa  far  south  as  Kentucky  and  Tennes- 
see. A  strong  breese,  sometimes  blowing  with  a 
velocity  of  thirty  to  forty  miles  an  hour,  carries  with 
it  the  icy  blast  of  the  frozen  North,  and  causes  a  fall 
in  temperature  of  twenty,  thirty,  even  forty  de- 
grees in  a  single  day  or  night.  The  effect  of  these 
cold  waves  has  even  been  felt  in  Florida,  where  a  few 
years  ago  the  orange  groves  suffered  severely.  But 
on  the  exposed  prairies  of  Iowa  and  Nebraska  the  foil 
force  of  the  wind  is  experienced,  and  the  loss  of  stork, 
and  sometimes  of  human  life,  is  great.  These  "cold 
waves  "  are  seldom  of  long  duration.  In  the  Rockr 
Mountains  and  the  foothills  there  is  often  a  fall  of  40' 
in  one  day,  sometimes  in  a  few  hours. 

The  "hot  wave"  usually  occurs  in  July  and  of  tea 
extends  over  large  tracts  from  the  seaboard  to  Da- 
kota or  Colorado.  This  affliction,  happily, 
is  usually  of  brief  duration,  seldom  lasting  n^ 
more  than  three  or  four  days,  although 
spells  of  hot  weather  may  follow  each  other  with 
brief  intervals  of  lower  temperature.  In  such  cases  the 
thermometer  may  record  90°  to  even  100°  F.,  not  onir 
in  the  Middle  and  Southern  States,  but  as  far  north 
as  Yankton.  Little  is  known  of  the  cause  of  these 
phenomenal  heated  terms,  but  they  are  most  severe 
in  the  Inland  districts,  where  there  are  no  mountains 
to  induce  precipitation,  and  neither  sea  nor  lake 
breexes  modify  the  torrid  heat. 

The  prevailing  winds  in  the  entire  Atlantic  tad 
central  region  are  westerly  the  year  round.  In  winter 
they  are  chiefly  northwesterly ;  in  summer,  southwest- 
erly. Between  the  Alleghanies  and  the  Mississippi, 
and  from  the  lakes,  south  to  the  Cumberland  Moun- 
tains, southwesterly  .and  westerly  winds  prevail  the 
year  through.  In  the  extreme  southwest,  the  sum- 
mer winds  are  mostly  southerly,  those  of  the  winter 
mostly  north  and  northwest.  On  the  Pacific  coast 
the  winds  are  mostly  westerly,  especially  in  summer. 
California  has  very  strong  winds  from  the  northwest 
in  summer,  and  from  the  southwest  in  winter.  San 
Francisco  enjoys  an  evening  sea-breexe,  which  ren- 
ders It  one  of  the  most  desirable  of  residential  citie?. 
The  Atlantic  seaboard,  as  far  inland  as  the  Appal*- 
chlans, is  equally  favored;  while  in  the  Interior  the 
Great  Lakes  temper  the  summer  heat,  and  modify 
the  winter's  cold. 

Rainfall.— Tht  rainfall  of  the  United  States  ma* 
be  defined  as  divided  into  two  sections  by  the  ioow 
parallel  of  longitude.  East  of  that  parallel  it  is 
generally  ample  and  sufficiently  well  distributed : 
west  of  it  (except  on  the  Pacific  coast-belt)  the 
supply  is  insufficient  and  irregular.  The  regies 
of  greatest  precipitation  is  that  of  the  Atlantic 
coast  and  the  Gulf  of  Mexico.  In  the  north 
and  east  there  is  at  least  thirty-two  and  some- 
times as  much  as  forty-four  inches  of  rain  per  annum. 
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Farther  south  along  the  coast  the  precipitation  may 
equal  fifty  inches  and  from  South  Carolina  and  Ten- 
nessee to  the  Gulf  of  Mexico  it  ranges  from  forty- 
eight  to  fifty-four  inches.  Florida  counts,  as  a  rule, 
on  a  precipitation  of  fifty-six  inches  in  its  southern 
division.  Nowhere  in  the  United  States  does  an 
amount  of  rain  fall  to  equal  the  precipitation  of  the 
Scotch  islands  or  of  Ireland.  It  must  be  remembered 
that  regions  in  which  anything  less  than  twenty 
Inches  of  rain  falls  in  the  year  can  only  be  utilised  for 
pastoral  purposes,  and  that  where  the  amount  is  much 
below  this  they  cannot  be  cultivated  at  all  except  by 
irrigation.  Where  the  precipitation  averages  above 
twenty  inches,  but  does  not  exceed  twenty-five  inches, 
cereal  cultivation  is  possible,  and  in  certain  years 
good  crops  may  be  grown.  But,  unless  the  average 
is  fully  maintained  and  the  precipitation  occurs  at  the 
proper  times,  there  will  be  in  such  districts  total  or 
partial  failure  of  crops,  sometimes  for  several  years 
in  succession,  for  droughts,  like  heated  terms  and 
terms  of  extreme  cold,  appear  to  run  in  cycles. 

Consultation  of  a  carefully  prepared  rainfall  chart 
will  show  that  the  entire  eastern  division  of  the  United 
States  is  well  supplied  with  rain.  An 
isohyetal  of  twenty-six  inches  may  be 
considered  as  forming  the  dividing  line 
between  a  sufficiently  and  an  insufficiently  watered 
area.  This  isohyetal  enters  the  United  States 
from  the  north  to  the  northwest  of  Lake  Superior  and 
runs  southwesterly  to  the  97th  meridian,  which  it 
strikes  in  the  latitude  of  45*.  Thence,  from  about  St. 
Paul,  Minn.,  it  runs  south  with  a  slight  westward  in- 
clination until  it  enters  Texas  on  the  99th  meridian. 
On  this  line  it  continues  through  four  degrees  of  lati- 
tude, until  that  of  31"  is  reached,  when  the  isohyetal 
again  advances  about  four  degrees  to  the  westward, 
and  thence  runs  southeast  to  the  Gulf  of  Mexico,  at 
the  mouth  of  the  Rio  Grande.  To  the  east  of  this 
line  therefore  are  all  the  Atlantic  and  Middle  States 
and  all  those  east  of  the  Mississippi  River.  Included 
also  in  this  moister  region  is  the  greater  part  of  Min- 
nesota, eastern  Nebraska,  eastern  Kansas,  the  Indian 
Territory,  including  Oklahoma,  and  the  eastern  half 
of  Texas.  The  isohyetal  curve  of  thirty-two  inches,  or 
that  marking  the  line  of  abundant  precipitation,  runs 
generally  parallel  to  that  of  twenty-six  inches,  and  not 
more  than  three  degrees  of  longitude  to  the  east  of 
it.  In  other  words,  everything  east  of  a  line  drawn 
from  the  southern  line  of  Lake  Superior  to  the  Gulf 
on  the  meridian  of  94*  is  included  in  the  district  whose 
average  rainfall  ranges  between  twenty-six  and  thirty- 
two  inches  per  annum,  or  exceeds  that  amount.  Al- 
most all  of  Minnesota  lies  within  these  lines,  buta  small 
part  of  eastern  Wisconsin,  and  of  eastern  Michigan, 
receive  less  than  their  full  share  of  the  precipitation. 

The  heaviest  rainfall  in  the  United  States  occurs  in 
the  country  bordering  on  the  Gulf  of  Mexico  and  on 
the  southern  Atlantic  coast.  Along  the 
d'tv'uion.  Gulf,  between  longitude  85°  and  93  ,  the 
annual  fall  exceeds  56  inches,  and  the 
isohyetal  of  56  takes  in  parts  of  Georgia,  Arkansas, 
Tennessee,  and  South  Carolina.  Southern  Florida 
has  54  to  56  inches,  and  eastern  North  Caro- 
lina 50  inches.  The  isohyetal  of  44  inches  runs 
nearly  parallel  to  the  coast,  and  at  no  greet  dis- 
tance from  it,  as  far  south  as  latitude  37  ,  when  it 
trends  to  the  west.  The  greater  part  of  the  eastern 
division  of  the  United  States  thus  has  an  average 
precipitation  of  from  3a  to  44  inches,  while  small 
areas  in  several  States  receive  more.  This  rainfall  is 
distributed  pretty  uniformly  throughout  the  year 
along  the  Atlantic  coast,  in  the  valley  of  the  Ohio 
and  along  the  Mississippi  and  in  the  Hudson  River 
valley.  In  the  sea-coast  region,  from  Massachusetts 
to  Maryland,  the  maximum  fall  occurs  in  May, 
August,  and  December,  while  In  the  Hudson  valley 
the  maxima  occur  in  July  and  October,  and  February 
is  the  dryest  month.  In  the  Ohio  River  valley  the 
maximum  fall  is  in  June,  the  minimum  In  February. 
In  the  lower  Mississippi  valley  the  maximum  and 
minimum  occur  in  December  and  October,  re- 
spectively.  Along  the  Gulf  coast  the  principal  fall  is 


in  July,  the  secondary  maximum  In  December,  while 
October  and  April  are  the  dryest  months.  Along  the 
upper  Mississippi  the  greatest  precipitation  occurs  in 
summer,  much  to  the  advantage  of  the  crops,  and  the 
winter  is  a  season  of  drought.  The  same  is  true  as  to 
the  Hudson  valley,  and  from  that  westward-  except 
that  the  range  is  greatest  In  Minnesota  and  Wisconsin. 

The  conditions  of  the  rainfall  on  the  Pacific  slope 
are  peculiar  and  varied.  Along  the  coast  of  Califor- 
nia, and  in  the  interior  of  that  State, 
and  on  the  western  slope  of  the  Sierra  di^on! 
Nevada  the  maximum  precipitation  oc- 
curs in  December  and  scarcely  any  rain  falls  in 
the  summer  months.  The  mean  annual  fall  at 
San  Diego  is  less  than  ten  inches;  that  at*  San 
Francisco  twenty-two  inches.  But  In  the  north, 
around  Puget  Sound,  there  is  an  annual  fall  of  over 
seventy  inches.  In  the  north,  also,  there  is  a  great 
increase  in  the  amount  of  the  summer  precipitation, 
which,  in  northeast  Washington,  amounts  to  ten  or 
twelve  inches  in  the  three  summer  months.  In  San 
Francisco  the  largest  annual  rainfall  recorded  in 
twenty-five  years  was  thirty-six  Inches;  the  lowest 
twelve  inches.  In  the  mountain  country  the  precipi- 
tation takes  the  form  of  snow,  and  we  know  very  little 
about  its  amount,  though  it  is  believed  to  be  but 
small.  But  the  precipitation  is  decidedly  higher  on 
the  mountain  ranges  than  in  the  valleys. 

Elsewhere,  under  the  appropriate  headings  (see 
Meteorology,  Vol.  XVI,  p.  134,  and  Atmosphere, 
Vol.  Ill,  p.  31),  we  have  treated  of  the  abnormal  dis- 
turbances of  the  atmosphere,  which  produce  cyclonic 
storms.  With  regard  to  ordinary  storms  of  wind 
accompanied  by  rain,  the  United  States  is  not  particu- 
larly subject  to  these.  On  the  Atlantic  coast  ocean- 
born  storms  occur,  and,  especially  in  the  winter 
season,  blow  with  considerable  velocity,  and  cause 
damage  to  shipping.  This  is  characteristic,  however, 
of  all  seaboard  countries,  and  calls  for  no  special 
notice.  Throughout  the  central  and  eastern  regions 
the  ordinary  storms  are  of  simple  character  and  prac- 
tically of  unlfoim  origin  and  development.  They 
begin  with  the  formation  of  areas  of  low  barometer 
in  the  extreme  west,  or  more  often  in  the  southwest, 
and  move  east  or  northeast  with  a  velocity  of  from 
twenty-five  to  thirty  miles  per  hour.  Their  rate  of 
speed  varies  with  the  season,  being  greatest  in  January 
and  February  and  least  in  August.  If  these  storms 
arise  in  the  northwest  they  move  in  a  direction  some- 
what south  of  east;  if  they  originate  in  the  southwest 
they  travel  practically  northeast.  The  progress  of 
these  storms  is  marked  by  heavy  rainfall,  usually  ex- 
tending over  a  wide  area.  Often  there  are  noticed 
independent  rain  centers  within  the  storm  area. 

Cyclones. — The  tornadoes  or  cyclones,  for  it  is  diffi- 
cult to  discriminate  scientifically  between  the  two 
forms,  are  not  strictly  confined  to  any  one  season,  but 
are  most  frequent  in  summer  and  least  so  in  January 
and  December.  They  most  often  occur  between  four 
and  six  o'clock  p.  at.,  and  their  generation  is  coincident 
with  a  disturbance  of  the  barometric  conditions,  and 
with  great  contrasts  of  temperature  in  subjacent 
areas.  Five-sixths  of  the  recorded  destructive  tor- 
nadoes moved  from  southwest  to  northeast,  and  the 
whirling  motion  of  the  storm  vortex  is  invariably 
from  right  to  left.  The  width  of  a  tornado  may  be 
less  than  fifty  feet,  and  has  been  known  to  exceed  a 
mile.  The  velocity  of  progression  of  the  main  storm 
cloud  may  vary  from  twenty  to  sixty  miles  an  hour, 
the  average  being  thirty  miles.  The  velocity  within 
I  the  storm  vortex  defies  estimation  or  measurement,  but 
has  been  variously  guessed  at  from  70  to  500  miles  an 
hour.  The  prairie  country,  especially  when  far  re- 
moved from  bodies  of  water,  is  much  the  most  subject 
to  destructive  tornadoes.  It  has  been  an  article  of 
faith  that  tornadoes  never  strike  near  streams  or  lakes, 
but  the  experience  of  Louisville,  in  the  spring  of 
1890,  has  shattered  this  belief. 

Vbgbtation. 

No  country  upon  earth  includes  such  a  variety  of 
forest  and  field  production  as  the  United  States. 
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From  the  rye  and  barley  of  the  northern  temperate 
zone  to  the  corn  and  cotton  of  the  southern  temperate 
regions,  and  the  oranges,  pineapples,  and  bananas, 
the  palmettos  and  the  magnolias  of  Florida,  the  luxu- 
riant vegetation  of  this  favored  country  knows  neither 
scope  nor  limit.  Of  timber  trees  the  range  is  from 
the  pine-clad  forests  of  Maine  to  the  cedars  and  cy- 
presses of  the  south,  while  the  Pacific  coast  contributes 
the  Sequoia  Gigantea  and  its  magnificent  eucalypti, 
and  every  species  of  deciduous  and  coniferous  tree 
abounds.  Except  on  the  topmost  heights  of  the  Cor- 
dilleras and  on  isolated  peaks  of  the  northeastern 
range,  forest  trees  of  great  value  clothe  the  summits. 
The  great  prairie  country  of  the  central  region  makes 
up  by  the  luxuriance  of  its  cereal  and  root  products 
for  the  comparative  absence  of  forest  vegetation. 

Considered  botanical!/,  the  flora  of  the  United 
States  is  very  rich  in  woody  plants.  The  actual  num- 
ber of  species  is  not  known,  but  800  is  per- 
haps not  too  high  an  estimate.  There  is 
no  dividing  line  in  nature  between  trees 
and  shrubs;  the  arbitrary  rule  adopted  by  most  bot- 
anists is  to  call  trees  only  such  species  as  grow  to  30  or 
more  feet  high;  less  than  that  are  skrubt.  Some- 
times, however,  the  habit  of  the  plant  will  place 
among  the  trees  a  plant  which  from  size  alone  would 
be  called  a  shrub.  An  examination  of  various  author- 
ities shows  that  upward  of  300  Indigenous  species  of 
trees  are  known  to  botanists,  growing  within  the 
limits  of  the  United  States,  which  attain  the  height 
of  30  feet.  About  350  of  these  are  somewhere  in  the 
United  States  tolerably  abundant,  or  at  least  not  rare. 

If  we  exclude  all  the  smaller  trees  that  never  attain 
a  height  of  50  feet,  also  those  tropical  species,  how- 
ever Targe,  which  occur  with  us  only  in  extreme 
southern  Florida,  also  a  few  Mexican  trees  found 
only  along  our  extreme  southern  border,  also  such 
rare  species  as  may  occur  only  in  Alaska,  also  all 
those  very  rare  species  nowhere  common,  and  con- 
sider only  the  larger  trees  which  are  somewhere  in  our 
territory  tolerably  abundant!  we  have  still  about  120 
species,  of  which  about  20  attain  a  height  of  100  feet, 
13  a  height  of  aoo  feet,  while  perhaps  five  or  six  may 
attain  a  height  of  300  feet  and  over.  Of  the  120 
species  Indicated,  about  50  belong  to  the  Cent  f era. 
How  many  of  these  species  are  of  special  Importance 
in  commerce,  or  in  the  home  industries  (of  other  use 
than  fuel)  it  is  impossible  to  say,  but,  it  is  a  very 
large  proportion  of  the  whole  number.  Many  of  the 
smaller  species,  however,  and  of  the  larger  shrubs, 
give  special  character  to  large  areas  of  woodlands  and 
cannot  be  ignored  in  any  discussion  of  American 
trees  whether  considered  botanically  or  economically. 

It  is  impossible  to  cross  the  continent,  from  the 
Pacific  to  the  Gulf  of  Mexico,  without  passing 
through  a  forest  five  miles  in  extent.  Then, 
again,  the  woodlands  of  the  east  are  sepa- 
rated from  those  of  the  west  by  a  broad 
treeless  plain,  from  six  to  fifteen  degrees  wide.  The 
forests  and  woodlands  on  the  two  sides  of  this  gap  are 
entirely  unlike  in  their  aspect  and  in  their  botanic 
characters.  On  the  eastern  side  broad-leaved,  hard- 
wood species  predominate,  both  in  abundance  of  in- 
dividuals and  in  number  of  species,  the  forest  of 
large  areas  consisting  entirely  of  such  kinds.  On  the 
west,  the  forests  are  entirely  of  Conifer*,  other 
species  occur,  some  of  great  value,  but  they  nowhere 
(or  at  most  in  only  rare  cases  in  the  extreme  west) 
form  a  conspicuous  or  even  noticeable  element  in  the 
forests.  Not  a  single  species  forms  a  noticeable 
element  in  the  forests  of  both  sides;  the  nearest  ap- 
proach to  it  is  the  aspen  (Populus  trtmuloides)  which 
is  a  common  tree,  in  the  north  from  the  Atlantic  to 
the  Pacific.  Two  species  of  cottonwood  are  also 
abundant  in  some  localities  and  form  an  important 
element  in  the  fringe  of  wood  bordering  streams,  but 
are  never  otherwise  a  conspicuous  element  in  the 
forests  of  the  west.  These  three  species  of  poplar 
are  the  only  broad-leaved  trees  that  figure  as  trees  on 
both  sides  of  the  central  treeless  plains ;  but  others 
stray  across  as  mere  shrubs  on  one  side.  Among  the 
Coni/era  one  cedar  is  found  on  both  sides  as  an 


Treeless 


abundant  wood  in  places,  but  it  is  a  low  crabbed 
growth  west,  a  large  shrub  oftener  than  a  tree.  Neither 
beech,  nor  elm,  nor  hickory,  nor  mulberry,  nor  best- 
wood,  nor  tulip-tree,  nor  magnolia,  nor  sassafras 
forms  an  element  in  the  forests  of  the  Rocky  Moun- 
tains and  westward. 

New  England  was  originally  entirely  wooded,  and 
has  about  80  species  of  trees  of  which  about  60  mtr 
reach  50  feet  in  height  The  Middle  States  hire 
from  too  to  105  species  of  trees,  about  65  of  which 
sometimes  reach  50  feet  in  height.  This  region  wu 
also  entirely  wooded  originally.  The  southeastern 
region,  extending  from  Virginia  to  Florida,  is  the 
richest  in  species,  and  of  first-class  importance  in 
commerce.  This  region,  likewise  originally  entirely 
wooded,  has  upward  of  130  species  of  trees,  75  of 
which  attain  a  height  of  50  or  more  feet,  and  perhaps 
a  dosen  species  attain  a  height  of  100  feet.  The 
northwestern  region,  extending  from  Ohio  to  Iowa 
and  Minnesota,  had  originally  every  variety  of  forest 
feature  represented.  It  has  from  105  to  no  species, 
about  70  of  which  may  reach  a  height  of  50  feet.  The 
southwestern  region  extending  from  Kentucky  ud 
Missouri  to  Alabama  and  the  western  edge  of  the 
timber  In  Texas,  has  from  na  to  118  species,  601065 
of  which  attain  a  height  of  50  feet.  Details  of  these 
and  of  other  regions  follow. 

Beginning  with  the  northern  mountain  system,  we 
find  the  Adirondacks  densely  wooded  to  their  sum- 
mits. The  portion  of  the  United  States  first  settle' 
by  the  English  was,  without  exception,  a  d«n*eh- 
forested  region,  mostly  of  hard-wood  trees.  Amon; 
these,  the  sugar  maple  (Acer  saeebarinmm)  is  of  die 
greatest  economical  importance  in  New  England, hot 
ranges  as  far  west  as  the  Great  Lakes,  and  south  to 
Alabama.  In  the  higher  portions  of  the  country,  ud 
around  the  lakes,  large  areas  are  occupied  by  the 
bird  s-eye  maple,  of  great  value  for  making  furnrtirr. 
The  soft  and  red  maple,  of  less  importance  economic 
ally,  have  even  a  wider  range.  The  oaks  are  spread 
In  countless  variety  of  species  over  the  whole  sea- 
board forest  region,  from  Maine  to  Florida,  and  west 
as  far  as  arboreal  vegetation  extends.  The  white  01k 
(Q.  Alba)  reaches  its  greatest  development  along  the 
western  portion  of  the  Appalachians,  and  in  the  val- 
ley of  the  Ohio  and  its  tributaries.  The  burr  oak  has 
almost  as  wide  a  range  as  the  white  oak,  extending 
far  to  the  west  and  northwest,  and  forms  with  the 
scarlet  oak  the  principal  growth  of  the  prairie  "oak 
openings."  The  red  oak  rubra)  has  a  wide 
range  to  the  north.  The  live  oak  (.£.  virent)  is  an 
evergreen  tree  of  great  value,  widely  distributed 
along  the  Gulf  coast,  and  extending  into  Texas  and 
Mexico.  The  chestnut  oak,  the  bark  of  which  is  of 
great  value  for  tanning,  is  found  from  northern  New 
York  to  the  Alabama  line,  and  abounds  in  Tertnesw 
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white  ash  ranges  east  and  west,  from  Maine  to  Min- 
nesota, and  southwest  to  Texas,  and  finds  its  highest 
development  in  the  bottom  lands  of  the  lower  Ohio 
valley.  The  range  of  the  red  ash  is  almost  as  wideai 
that  of  the  white,  except  in  the  northwest,  where  the 
places  of  both  are  taken  by  the  green  aah. 

The  chestnut,  including  many  varieties,  extendi 
from  Maine  to  Alabama,  and  grows  luxuriantly  00 
the  North  Carolina  mountains.  Birch  flourishes  in 
New  England  and  all  along  the  coast  to  Alabami. 
and  is  found  west  as  far  as  Minnesota.  The  hickory, 
the  butternut,  the  black  walnut  and  the  American  eUn 
are  widely  distributed  and  have  considerable  economic 
importance.  South  of  Indiana  is  found  the  pecan- 
tree,  and  from  New  Jersey  to  North  Carolina  the 
tulip-tree  flourishes.  Space  would  fail  to  tell  of  the 
magnolias,  acacias,  laurels  and  the  varieties  of  locosts 
which  form  adornments  to  the  landscape. 

Coniferous  trees  are  widely  spread  over  the  whole 
country,  from  Maine  to  southern  Georgia,  and  of 
these  the  genus  Pinut  is  at  once  the  most  valuable 
and  the  widest  distributed.  The  chief  is  the  white 
pine  (P.  strobus),  which  attains  its  maximum  develop- 
ment in  Maine  and  Michigan,  and  grows  to  a  greater 
height  than  any  other  species  of  the  eastern  forest 
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region.  The  moat  important  pineries  of  the  Eastern 
States  are  in  Maine,  where  this  species  occurs,  scat- 
tered through  the  deciduous  forests,  and  where  the 
most  easily  accessible  trees  of  large  size  have  al- 
ready been  pretty  well  thinned  out;  Michigan  and 
Wisconsin  are  the  chief  pine-producing  States  of  the 
western  and  northwestern  region.  Saginaw  Bay,  on 
Lake  Huron,  may  perhaps  be  designated  as  the  head- 
quarters of  the  northwestern  pine  lumber  industry. 
The  somewhat  less  valuable  southern  pine  (P.  palms- 
tris),  called  also  hard,  yellow,  long-leaved,  and 
Georgia  pine,  is,  in  contrast  with  the  white  pine,  de- 
cidedly a  southern  gpecies,  ranging  from  southern 
Virginia  south  to  Florida,  and  southwest  through  the 
Gulf  States  to  the  valley  of  the  Red  River  in  Louisiana 
and  that  of  the  Trinity  in  Texas.  It  occurs  over  ex- 
tensive areas,  forming  the  "  pine-barrens  "  of  Georgia 
and  the  Carolina*.  The  wood  is  hard  and  tough  and 
the  tree  furnishes  immense  quantities  of  tar,  pitch, 
rosin,  and  turpentine.  The  yellow  pine  (P.  mitis) 
has  a  range  from  Connecticut  to  Florida  and  through 
the  Gulf  States  to  Texas. 

Another  important  conifer,  next  to  Pinut  falustris, 
the  most  characteristic  tree  of  the  southeastern  coast 
timber  belt,  is  the  cypress  {Taxodium  distickum), 
which  ranges  from  Delaware  south  along  the  coast  to 
Florida,  and  southwest  to  Texas,  forming  extensive 
forests  in  the  southern  Atlantic  and  Gulf  States,  and 
also  extending  up  the  Mississippi  to  southern  Illinois. 
The  cypress  is  a  marked  feature  in  the  swamp  coun- 
try which  extends  along  the  coast  from  Virginia 
through  North  and  South  Carolina,  of  which  the 
Great  Dismal  Swamp,  on  the  borders  of  Virginia  and 
North  Carolina,  may  be  taken  as  the  type.  These 
swamps  arc  locally  known  through  the  region  where 
they  occur  as  "  dismals  "  or  41  pocosins."  The  largest 
continuous  area  of  swamp  in  North  Carolina  lies  be- 
tween Albemarle  and  Pamlico  Sounds,  covering  an 
area  of  nearly  3,000  square  miles.  The  prevalent 
growth  of  the  best  swamp  lands  is  the  black  gum 
{Nyssa  sylvatica),  tulip-tree  or  poplar,  cypress,  ash, 
and  maple,  the  proportion  of  cypress  increasing  as 
the  soil  becomes  more  peaty.  These  so  called  swamps 
—  In  large  part  at  least — differ  essentially  from  what 
is  usually  called  a  swamp,  being  considerably  elevated 
above  the  adjacent  streams ;  they  are,  in  fact,  immense 
accumulations  of  decaying  vegetation,  often  peaty  in 
character  with  more  or  less  fine  sand  intermingled, 
and  with  a  very  considerable  variety  of  forest  vege- 
tation. Portions  of  these  swampy  areas  have  been 
successfully  drained  and  brought  under  cultivation ; 
other  portions  have  resisted  all  attempts  of  the  kind, 
although  there  has  been  a  large  amount  of  money  ex- 
pended in  endeavoring  to  reclaim  them.  Besides  the 
pines,  there  are  to  be  mentioned  here  the  spruces, 
firs,  larches,  and  cedars,  which  together  form  a 
marked  zone  of  vegetation  decidedly  northern  in 
character,  extending  through  the  northern  part  of 
New  England,  through  Canada  to  the  Upper  Lakes, 
and  far  to  the  north  and  northwest,  where  it  unites 
with  the  forest  belt  of  the  Rocky  Mountains,  in  al- 
most the  extreme  northerly  extension  of  this  range 
within  the  United  States.  The  northern  forms  of 
coniferous  trees  also  occur  in  the  highest  portion  of 
the  Appalachians  as  far  south  as  North  Carolina,  and 
are  found  along  the  most  elevated  ridges  of  the  Rocky 
Mountain  range,  from  the  extreme  north  through  to 
Arizona  and  New  Mexico,  and  along  the  culminating 
portion  of  the  Sierra  Nevada  nearly  to  the  southern 
border  of  California. 

A  characteristic  type  of  northern  coniferous  trees 
is  the  balsam-fir,  which  extends  from  Maine  west  to 
the  base  of  the  Rocky  Mountains,  and  produces  what 
is  known  as  "  Canada  balsam,"  Spruce  and  hemlock 
are  characteristic  northern  trees.  The  bark  of  the 
latter  furnishes  material  for  tanning.  The  larch,  or 
tamarack,  and  the  white  cedar  are  widely  spread,  and 
in  the  prairie  country  the  Cottonwood  and  the  willow 
grow  along  the  water  courses. 

The  flora  of  California  and  the  Cordilleran  region  dif- 
fer considerably  from  that  of  the  Atlantic  and  Middle 
States,  although  including  many  species  in  common. 
Vou  XXIII.-ms 


The  forests  found  in  the  western  portions  of  the 
United  States  are  unrivalled  in  all  the  world.  No- 
where else  do  they  attain  so  enormous  a  size,  or,  space 
considered,  are  so  numerous.  Speaking  from  an 
esthetic  standpoint,  it  is  impossible  to  describe  the 
magnificent  grandeur  of  the  forest  effects.  Travellers 
from  the  four  corners  of  the  earth  visit  the  stately 
aisles  and  are  without  words  to  convey  the  impression 
left  upon  them.  Here,  indeed,  are  found  what  may 
be  worthily  termed  "God's  first  temples."  Looked 
upon  from  a  utilitarian  standpoint,  the  effect,  though 
different,  is  not  less  impressive  when  the  beholder 
considers  the  infinite  resources  for  man's  need  here 
conserved. 

Dense  forests  clothe  the  western  slopes  of  the 
Sierra  Madra  Mountains  throughout  their  entire 
length.  In  Washington  and  Oregon  particularly,  the 
fir  and  pine-trees  are  of  largest  growth  and  seem- 
ingly inexhaustible  in  number.  To-day  the  lumber 
business  of  the  great  Northwest  is  the  largest  and 
most  Important  of  the  region.  Laying  adjacent  to 
Puget  Sound,  transportation  is  comparatively  a 
simple  matter,  thus  facilitating  the  business.  There 
are  in  this  region  two  varieties  of  trees  that  are  chiefly 
used  for  lumber,  the  Douglas  fir  (Pseudotsuga  Doug- 
las ii),  and  yellow  pine  (ftmusfoudsrosa).  The  latter 
grows  farther  inland,  being  found  on  the  eastern 
slopes  of  the  Sierra  Nevada,  covering  the  Cascades, 
and  occasionally  occurring  in  the  Rocky  Mountains, 
growing  all  the  way  from  British  Columbia  to  Ari- 


No  description  of  the  trees  of  this  region  is  com- 
plete without  mention  of  the  famous  redwood,  the 
largest  of  all  plant  growths.  There  are  two  varieties, 
which  are  found  only  in  California,  generally  not  far 
distant  from  the  coast.  A  vivid  description  of  their 
phenomenal  size  and  beauty  is  given  by  the  famous 
traveller  and  lecturer,  John  L.  Stoddard,  who  says : 

44  Who  has  not  heard  of  the  4  Big  Trees '  of  Califor- 
nia? They  are  another  proof  of  the  fact  that  the 
western  portion  of  our  country  is  a  region 
marvelously  endowed  by  Nature.  There  tree? 
are  in  the  area  here  which  has  been 
set  aside  by  Congress  4  for  public  use,  resort 
and  recreation,'  more  than  600  trees,  which  have 
in  respect  to  size  no  rivals  in  the  world.  A 
stage-coach,  with  driver,  passengers  and  horses,  can 
be  driven  through  the  upright  hollow  trunk  of  one  of 
these  forest  giants,  which  nevertheless  is  still  suf- 
ficiently alive  to  bear  leaves  on  its  branches  300  fttt 
above  tks  ground!  Even  more  enormous  than  those 
still  flourishing  here  are  some  prostrate  monsters,  one 
of  which  must  have  had  a  circumference  of  too  feet 
and  a  height  of  400 1  The  largest  tree  now  standing 
here  has  a  circumference  of  about  100  feet  and  Its 
first  branch  (six  feet  in  diameter)  is  200  feet  from  the 
ground  I  It  is  an  extraordinary  fact  that  the  cones  of 
these  trees  are  no  larger  than  walnuts,  and  their 
seeds  are  only  about  a  quarter  of  an  inch  in  length. 
One  feels  himself  a  pigmy  as  he  stands  beside  these 
forest  Titans,  not  only  in  comparison  with  their  pro- 
digious size,  but  as  he  measures  his  brief  life  with  the 
long  line  of  thirteen  centuries,  of  whose  slow  march 
their  annual  rings  and  weird  colossal  limbs  give 
proof." 

In  the  Rocky  Mountains  are  comparatively  few  for- 
ests. What  there  are,  are  scattered  here  and  there  in 
small  groves.  As  might  be  expected,  they  flourish 
best  at  the  base  of  the  mountains  where  there  is  the 
greatest  amount  of  moisture.  There  is  no  compari- 
son between  the  forests  of  the  Sierra  Madra  and  Cas- 
cade ranges  and  those  of  the  Rockies,  the  former  far 
outshadowing  the  latter.  The  tree  most  commonly 
found  is  the  aspen,  more  popularly  called  the  cotton- 
wood.  This  tree  is  found  growing  over  a  greater  ex- 
tent of  territory  than  any  other  in  North  America. 
It  is  at  home  in  cold  and  bleak  Newfoundland  as  well 
as  in  the  equally  barren  but  torrid  regions  of  Arizona 
and  New  Mexico.  Other  trees  of  the  Rocky  Moun- 
tains are  the  scrub  oak,  white  oak,  and  black  oak. 

It  only  remains  to  speak  of  the  vast  central  prairies 
which  extend  over  so  Urge  a  portion  of  the  area  of 
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the  United  States,  and  which,  but  for  the  cottonwoods 
and  dwarfed  oaks  along  the  water-coarses,  were  orig- 
inally practically  treeless.  Large  areas 
in  the  more  southern  States— Arkansas, 
Alabama,  Mississippi,  and  Louisiana — are 
also  prairies,  portions  of  which  are  entirely  destitute 
of  forests,  while  others  have  small  "clumps  "  of  trees 
sparsely  scattered  over  their  surface.  This  is  in  a 
region  of  the  largest  rainfall,  that  of  fifty-six  inches 
and  upward.  The  cause  of  the  absence  of  trees  on 
the  prairies  is  the  physical  character  of  the  soil,  and 
especially  its  exceeding  fineness,  which  is  prejudicial 
to  the  growth  of  anything  but  a  superficial  vegetation, 
the  smallness  of  the  particles  of  soil  being  an  insu- 
perable barrier  to  the  necessary  access  of  air  to  the 
roots  of  a  deeply  rooted  vegetation.  Wherever  in 
the  midst  of  the  extraordinarily  fine  soil  of  the  prairies 
coarse  or  gravelly  patches  exist,  there  dense  forests 
occur. 

Since  the  settlement  of  the  great  States  west  and 
northwest  of  Ohio  a  vast  change  has  been  wrought  in 
this  region.  Especially  of  recent  years  the  necessity 
of  supplementing  nature  by  art  and  of  planting 
groves  of  useful  timber  has  been  brought  to  the  mind 
of  the  agriculturist.  The  value  of  timber  as  a  shelter 
and  as  inducing  and  regulating  rainfall  is  well  known. 
States  and  counties  have  by  publication  and  legisla- 
tion, and  by  the  grant  of  lands  conditioned  on  the 
planting  of  timber,  encouraged  such  action  and  with 
the  most  gratifying  results.  In  States  like  Illinois, 
Iowa,  and  Nebraska  hundreds  of  thousands  of  acres 
have  been  planted  with  timber,  and  so  far  as  they  are 
concerned  the  treeless  prairie  is  a  thing  of  the  past. 
In  some  of  these  States  a  day  is  annually  set  apart  for 
the  planting  of  timber,  and  is  known  as  "Arbor 
Day." 

The  United  States  occupies  a  favored  position 
among  the  nations  in  the  variety  and  abundance  of 
the  products  of  the  field.  Every  cereal  of 
the  temperate  xone,  the  rice  and  cotton 
of  the  tropics,  the  potato  and  the  yam,  the 
sugar  cane  and  the  tobacco  plant  all  flourish  luxuri- 
antly in  the  various  divisions  of  the  country.  The 
apple,  pear,  and  plum,  and  the  hardier  fruits  of 
the  north,  are  supplemented  by  the  orange  and  the 
banana  of  Florida,  and  the  olive,  peach,  and  fig  of 
California,  while  the  vine  extends  over  thousands  of 
miles  of  territory.  The  native  and  cultivated  grasses 
furnish  sustenance  for  millions  of  cattle,  horses,  and 
sheep,  while  root  crops  are  grown  in  every  part  of 
the  country. 

The  northern  tier  of  States,  from  the  Atlantic 
inland  to  the  Great  Lakes,  supplies  the  hardier  cereals 
In  great  perfection.  Rye,  oats,  and  barley  thrive  in 
New  York  and  the  Eastern  States ;  wheat  constitutes 
a  most  valuable  crop  from  the  Canada  line  south  to 
the  Ohio  River.  But  it  is  on  the  virgin  prairies  of 
Minnesota  and  the  Dakotas  that  the  great  wheat  fields 
of  the  world  are  to  be  found.  Soil  and  climate  com- 
bine to  produce  the  chief  cereal  in  a  quantity  and  of 
a  quality  unsurpassable  anywhere.  Modern  Improve- 
ments In  agricultural  machinery  enable  wheat-farm- 
ing to  be  carried  on  upon  a  gigantic  scale  and  at  a 
low  cost,  while  the  development  of  the  railroad  sys- 
tem and  the  facilities  offered  by  the  Great  Lakes 
afford  access  to  the  markets  of  the  world. 

In  the  States  to  the  south  of  this  section  "  corn  is 
king."  This  invaluable  food-plant,  indigenous  to  the 
American  continent,  flourishes  with  the  utmost  luxu- 
riance in  the  fertile  river-bottoms  of  Illinois  and 
Indiana,  and  on  the  spreading  prairies  of  Iowa,  Ne- 
braska, and  Kansas.  Missouri,  too,  grows  an  immense 
acreage  of  corn,  and  all  through  the  Mississippi 
? and  Gulf  States  a  full  supply  for  home  necessities  is 
grrwn.  South  Carolina  and  the  Gulf  States  produce 
the  best  rice  in  the  world,  and  side  by  side  with  this 
grows  the  cotton,  which  forms  the  chief  staple  of  the 
south.  Virginia,  Tennessee,  and  Kentucky  are  the 
leading  producers  of  tobacco,  although  this  is  grown 
to  a  greater  or  less  extent  in  many  other  States,  and 
even  as  far  north  as  the  valley  of  the  Connecticut. 
Sub-tropical  Florida  has  a  fauna  of  her  own,  and  here 


oranges  and  lemons,  bananas,  pineapples,  and  othe> 
fruits  of  the  southern  temperate  and  neo- tropical 
zones  flourish.  Owing  to  the  improvements  In  the 
means  of  communication  these  products  of  bountiful 
nature  can  be  placed  in  the  markets  of  the  North  ami 
West  within  forty-eight  hours,  and  certainly  there  is 
no  country  in  which  the  vegetable  productions  of  so 
vast  a  region  can  be  found  grouped  at  any  central 
market. 

California,  in  addition  to  the  wheat  and  barley 
which  rival  those  of  all  countries,  has  developed  of 
late  years  a  capacity  as  a  fruit-growing  region,  which 
has  become  the  foundation  of  an  enormous  industry. 
The  cultivation  of  the  vine  on  the  Pacific  slope  is  be- 
ing carried  on  intelligently  and  with  great  vigor, 
while  fruit  farms  have  been  established  by  the  thou- 
sand. 

Irrigation.—  No  review  of  the  vegetation  of  the 
United  States  would  be  complete  without  a  notice  of 
the  development  of  the  great  Irrigation  systems  07 
which  vast  tracts  of  unproductive  land  have  been  re- 
claimed and  made  to  bear  their  share  in  the  economy 
of  agricultural  thrift.  Notwithstanding  all  that  has 
been  accomplished  by  private  ownership  and  State  and 
county  authorities,  the  results  indicate  that  an  enor- 
mous public  benefit  would  be  attained  by  a  thorough 
system  projected  and  carried  out  by  the  national  gov- 
ernment, under  an  adequate  appropriation.  The 
general  irrigation  statistics  of  the  United  States,  ex- 
clusive of  all  rice-producing  States,  excepting  Texas, 
and  of  Indian  reservations,  are  presented  in  the  fol- 
lowing tables : 


Table  XI.— General  Irrigation  Statistics,  1889. 


Regions. 

Number  of 
Irrigator*. 

Ac  r*M- 
IrrigmLMl 

54.186 

S3.&M 

66>Si 

Table  XII. —  Irrigation  in  Arid  States,  etc 


bTATK*  AND  TCKKITOEJ SS. 


Total.  .. 

Arizona  . . .  . 
California.  . 
Colorado 
Idnho...  .... 

Montana  

Nevada  

New  Mexico 

Ore  iron.  

Utah  

Washington. 
Wyoming.  .. 


Table  XIII.— Irrigation  in  Semi-arid  States. 

etc. 


STATSS  AND  TKRKITORIIH. 


Total  

KnnsaH.  

NVhraKka  ...  . 
North  Unkota 
South  Dakota 
Teias  


Number  of 
Irrigators. 


1.5M 


8! 

7 


Irrlgai 


mm 

II  .7*4 
15.717 


In  1889  the  cost  of  the  producing  irrigations; 
was  $19,000,611. 
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The  following  table  presents  a  summary  of  the 
mineral  productions  of  the  United  states  in  the 
calendar  year  1889: 

Table  XI v.—  Minkral  Products  of  the 
United  States,  1889. 


Total 


ToUl  ralue  of  metallic  product*  

Total  value  of  nonmetalllo  mineral 

products..  

Total  value  ot  mineral  products,  un 


METALLIC. 

Pig  Iron,  value  at  Philadelphia,  long 

tons  

Silver,  coining  value,  troy  oun 

1.    I.  coining  value,  troy  ounea  

Copper,  value  at   New   York  city. 

^"."value  at  New  York  city. 


Zinc,  value  at  New  York  eity,  short 

tons  

Quicksilver,  value  at  San  Francisco 

flasks  

Klckel.  value  at  Phlladelphla.pounda. 
Aluminum,  value  at  Pittsburg. 

pounds  

Antimony,  value  at  San  Francisco 

short  tons  

Platinum,    value    (eruda)    at  Ban 


Bituminous  cwi, 

Penmiylvanla  anthracite  ooal,  long 

ions  

Building  stone    

Petroleum,  barrels  

Lime,  barrels  


Natural  gas  

Cement,  barrels. . . 
Salt,  barrels. 


Phosphate  rock,  long 

Mineral  waters,  gallons  sold  

Zinc,  white,  short  tons  

(irpsum,  short  tons  

Borax, pounds  ,  

Mineral  paints,  long  tons  

Manganese  ore,  long  tons  

Anphal  turn,  short  tons   

Pyrites,  long  tons  

Crude  baryu-a,  long  t 


••••■■■*•*> 

IStlllIMM 


Corundum. short  tons. 

Marl,  short  tons  

Fluorspar,  short  tons. . 


Craiihite,  pounds 
Feldspar,  loc 


ong  tons  

long  tons. 


Chromic  Iron  ore, 
Mica,  pounds  . .  . 
Cobalt  oxide,  pounds. . 
Sulphur,  short  tons.... 
Potter's  etsy,  long  tons 


Grindstones  

MHIttones  

Infusorial  earth,  short  tons. 

Snapstone.  short  tons  

Fibrous  Ulc.  short  tons  

Other  produoU  


86483,059 
♦0,714,721 

85463413 
60,474.668 


86*7.280.663 


807,640,175 


7,000,000 
8,0OS  ,665 
6JIH.000 
660446 

W.780.471 
16,970 
167,769 
8  £00 ,000 
S3  J07 

34,197 
61.736 

w,7or» 

19.161 


3,246 

15636.5 

9300 


6470 

3.000 
49400 

13,955 
1.150 


3,466 
13.716 
23.746 


7.603,643 
51,354,851 
1490369 

120300400 
663»..y88 
83  4«.744 

231,246,214 

20,907.809 

183.967 

16,187  .6*9 

66,860 

5,791434 

36,484 
36346* 

1.190,600 
151496 

47,468 

97,836 

116 

88.000 

600 

3400 

•4446,809 

65479314 
42309,706 
364684*0 
83417416 

31397,099 
6300.0OO 
4.195,412 
3,159300 
3487.776 

1.748.468 
1.357.600 
764.118 
600300 
463.766 

340459 

171437 
202.119 


106.665 

tun 

46335 
72362 
89470 

30 300 
60300 
31.092 

7350 


439  tm 

85.155 
23372 
231,708 
344,170 
398,467 


Table  XVI  —  Value  op  the  Mineral  Products, 
by  States  and  Territories,  1889. 


Alabama   •  9.8283'"'9 

Alaska   936308 

Artrona   7,248.717 

Arkansas.    667383 

California   19499.151 

Colorado   41.136.610 

Connecticut   8X190.161 

Delaware    606.7M 

Dls'ct  of  Columbia  40400 


Georgia   f  2.98S.93.> 

Idaho   84»53U3 

Illinois   17  J 10317 

Indiana   9,704349 

Indian  Territory..  1.833307 

Iowa   10367368 

Kansas   5335.981 

Kentucky   4.711*44 

Louisiana   480.000 


Maryland  S  53».447 

MassaehusetUl  8.700.6.14 

Michigan   70380424 

Minnesota.   114434*8 

MlSKlRKlnpl  41,174 

Missouri.   15.931,575 

Montana   88,737,775 

Nebraska   357319 

Nevada  10J43374 

New  Hampshire  920.164 

New  Jersey  8375336 

New  Mexico   4411.T64 

New  York   34,165,308 

North  Carolina.    .  451325 

North  Dakota   61.481 

Ohio   36468489 

Oregon.  1,238.114 

Pennsylvania  15037S349 

Rhode  Inland       .  967.065 

South  Carolina     .  8333385 

(South  Dakota  8485463 
Ten  1 
Texas. 
Utah. 


Vermont  $  5474333 

Virginia.   6.038476 

Washington   8498366 

Went  Virginia   6.969304 

Wisconsin   10.188461 

Wyoming  

Mexican  lead 

smelted  In  the 

United  States... 
Undistributed 

copper   889478 

Nickel  In  Imported 

Canadian  matte.  31,000 
Copper  from  Im- 
ported pyrites.. . 
Fuel  displaced  by 

natural  gas  used 

at  pipe  lines  for 

drilling  snd 

pumping  wells 

and  for  other 


1,600,000 


Total.. 


Table  XVII.— Value  of  Production,  Sum  of 
Operating  Expenses,  and  Amount  of  Capi- 
tal Invested  in  the  Principal  Mineral 
Industries,  1889. 


Metallic: 

Iron  ore  

Gold  and  sliver  

Copper  

Quicksilver  

Nickel  and  cobalt  

Nonmetslllc: 

Manganese  ore  

Coal,  bituminous  

Coal,  anthracite-  

Petroleum  

Natural  gas  

Asphaltum  

Stone  quarries,  building 

Phosphate  rock  

Gypsum  

infusorial  earth  

Corundum  

Millstones  

Whetstones  

Mica  

A"t>tf^t©s  ■«■«••■••■■•■•)«•■ 

Graphite  ,  

Sr>Ap«tonc  

Bit  ry tcs  

^)c* rip t 

Metallic  paint  

Fluorspar  

Sulphur  

Pyrites  

Mineral  waters  


Value  of 
Produc- 


es .351 .978 
99,283,782 
26 307  309 

1iSS 


2403",9 

94.S463U9 
65379.614 
26.963340 
C11344358 
171487 
(i5S  ,035,620 
3437.776 
764.118 
23  372 
106365 
85.155 
R33H0 
<62,460 
1300 
/T2362 
231.708 
106313 
177.473 
286.294 
45.885 
7  A"* 
202,119 
1.748,458 


Operating 
Expenses. 


J24 ,781  358 
63,461,136 
13363.180 
881.401 


123 .968 
85434.193 
61,212.087 
8346.900 
14490486 
884*7 
40.773303 
1,985311 
488447 
16378 
57.105 
21384 
33304 
6»335 
8325 
64.741 
168.488 
64  307 
86347 
168 .7X7 
33346 
4.110 
163  356 
1,168,751 


CsplUI 
Invested. 


486  J 
62323  328 
01488,114 


8,188360 
180.723319 
162306.610 
114.157,870 
59382.154 
3,661.500 
90312.438 
6.181.718 
3,478.175 
110.750 
73.400 
54316 
67310 
691360 
42300 
259.475 
924.900 
861.150 
886.453 
462.164 
192.000 
890.760 
1,358  383 
6394383 


Subjoined  will  be  found  summaries  of  the  notable 
productions  and  tabular  details  of  the  most  important 
mineral  industries,  all  for  the  calendar  year  1889: 

Coal.— 

Number  of  mines   19363 

Number  of  officers,  clerks,  etc   3.93* 

Salaries     12,193.876 

Number  of  wage-earners   296323 

Wages   8106.937368 

Cost  of  supplies  and  materials   818,828390 

^^^:::::::.r:::::::ri  tjSSg 

These  statistics  are  for  the  operation  of  both  bitu- 
minous and  anthracite  coal  mines.  The  world's 
production  of  coal  of  all  kinds  in  1889  was  531,797,039 
short  tons,  of  which  36.6  per  cent,  was  mined  In  the 
United  States. 

For  coal  areas  and  details  of  production,  1 
on  Coal  Measures  of  tkt  United  States. 

Iron  Ore. — 

Number  of  mines   593 

Number  of  officers,  clerks,  etc   620 

Salaries   8629.04* 

Number  of  wage-earners   37,707 

Wages   113.880,108 

Cost  of  supplies  and  materials   84.998,988 

Product,  long  ton*   14318341 

Value  
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All  kinds  of  Iron  ore,  the  red  and  brown  Table  XIX.—  Production  op  Gold  and  Siivee,by  Sta 
hematites,  magnetites,  and  carbonates,  which 


include  not  alone  ore  used  in  the  manufac- 
ture of  pig  iron,  but  also  manganiferous  iron 
ore  used  in  the  production  of  spiegeleisen  and 
the  argentiferous  manganiferous  iron  ore 
used  as  a  fiux  in  the  smelting  of  ore  contain- 
ing precious  metals,  and  as  a  "fix"  in  pud- 
dling, are  comprised  in  the  foregoing  state- 
ment. The  greater  part  of  the  iron  ore  of  the 
United  States  is  supplied  by  the  Lake  Su- 
perior region,  located  in  the  States  of  Minne- 
sota, Michigan,  and  Wisconsin.   This  region 
comprises  (1889)  four  ranges,  of  which  the 
oldest  is  the  Marquette,  in  the  upper  peninsula 
of  Michigan,  which  was  opened  in  1854,  and 
ships  its  ore  principally  from  the  ports  of  Mar- 
quette and  Escanaba.   The  second  range,  the 
Menominee,  located  in  the  States  of  Michi- 
gan and  Wisconsin,  was  opened  in  1877,  and 
since  then  has  made  its  principal  shipments 
through  the  part  of  Escanaba,  with  some 
through  Gladstone.    The  third  range,  the 
Gogebic,  in  the  States  of  Michigan  and  Wis- 
consin, was  opened  in  1884,  »nd  the  fourth 
range,  the  Vermilion,  in  Minnesota,  also  in 
1884.    The  Gogebic,  the  largest  shipper  of 
the  two,  forwards  through  the  parts  of  Ash- 
land and  Escanaba,  and  the  Vermilion, 
through  the  part  of  Two  Harbors.  The 
production  of  the  Lake  Superior  region  in 
18X9  by  ranges  was  as  follows:  Marquette,  2,631,036 
long  tons;  Menominee,  1,876,157 ;  Gogebic, 3,147,923; 
and  Vermilion,  864,508, —  total,  7,519,614. 

The  following  table  shows  the  amount,  value,  and 
distribution  by  States  and  Territories  of  the  total 
production  of  1889: 

Table  XVIII.— Amount,  Value,  and  Distribu- 
tion of  Iron  Ore  Production,  1889. 


and  Territories,  1889. 


STATE*  AKD 

ixaaiToaia*. 

Total 
\  aloe. 

PaoDKcnoii. 

Gold. 

Silver. 

Pine 
net*. 

Value. 

Ounce*. 

Coining 

Total  

899,888,783 

\fitcjm 

\~^~  

$32486,744 

61464461 

866486468 

- 

Alabama 

8  3489 



113 

8  JMQ 

— ^— — 
77 

— 
3  100 

Alaska 

91C..W8 

9  919 

r  0  , 
J  .  .* 

Arlzon* 

8,354.151 

44.0W 

910.174 

1412461 

3443.977 

California* .... 

a  *J  ,  jT*  r\j      A  * 

608482 

1348c!722 

1 462478 

1473  XT 

Colorado 

27,641,610 

187,881 

18,375451 

18,75;  .751 

tiro rgl* .. 

108,069 

5J04 

1074OA 

869 

464 

Idaho  

6,040.641 

98.983 

1484.169 

3.137408 

4466.482 

Maryland 

10.3G9 

601 

10469 

Michigan 

105.925 

4510 

87.0*0 

14407 

18488 

\M r\n  tana 

151.861 

8439.227 
3  506496 

13411.466 

17.468 JSv 

8,678. 536 

199417 

4496405 

64734*1 

New  Mexico.. 

2.438.233 

ae,467 

816.665 

1461.1H 

141747* 

N.Carolina... 

160,674 

7477 

146,796 

3JJU0 

347* 

Oregon.  

987,601 

46448 

964409 

17451 

8.  Carolina  ... 

47,086 

2466 

46  453 

179 

sn 

8*16.468 

149433 

8,091.187 

104479 

135 J31 

Texas  

426,001 

830 

6,828 

333,438 

418.171 

Utah  

9.644,680 

83481 

487466 

7406 J93 

9467414 

Virginia 

4.I1S 

198 

4.100 

10 

13 

Washington  .. 

223,961 

9.005 

186,160 

28,464 

14419 

711 

14419 

States  and  Territoeieji 


ToUl 


Alabama  , 


nneetleut,  Maine  and  Man- 

saehusetta  

Delaware  and  Maryland. . . . 
(ieorgla  and  North  Carolina 

Idaho  and  Montana  

Kentucky  

Michigan  

Minnesota  

Missouri  

New  Jersey  

New  Mexico  and  Utah  

Hew  York   

Ohio.  

Oregon  and  Washington  

Pennsylranla  

Tennessee  

Texas  

Virginia  and  West  Virginia. 
Wisconsin  


Mines 

Produc- 
ing. 


Produc- 
tion 
(long 
tons). 


692 


45 

18 

7 
14 
17 
7 
4 

78 
4 

a 

9* 
3 

85 
70 

8 
189 
16 

3 
88 
16 


14418,041 


1470,319 
109.136 

88.361 
29480 
368,146 
24,073 
77,487 
6466.169 
H64.608 
265.7  t.H 
415410 
36.050 
1,347.637 
264  ,2SM 
26.283 

i4fio.a»t 

473.3514 
13j000 
511.356 
837.399 


Value  of 

Produc- 
tion. 


833451.978 


$  1.511411 


365,901 
68,340 
884496 
158474 
135.659 
15,800421 
2.478441 
561.041 
1441448 
70466 
8.100.316 
632.736 
39.234 
3464.634 
606,476 
19.750 
9.15, 2WfJ 
1440408 


Gold  and  Silver. — 

Number  of  mines   4,738 

Number  of  officers,  clerks,  etc   878 

Salaries   $1447473 

Number  of  wage-earners   66,434 

Wages   840.413443 

Cost  of  supplies  and  materials   1 13,817,739 

Product,  troy  ounces   63445,780 

Value,  coining   899  483,733 

In  the  above  mines  are  embraced  the  placer  mines, 
which  produce  gold  usually  associated  with  silver, 
nd  deep  mines,  which  produce  gold  and  silver  bear- 
ing ore,  some  of  them  being  equipped  with  reduction 
works  where  ore  is  reduced  to  bullion.  The  silver 
mines  Include  also  argentiferous  lead  mines.  The 
following  table  shows  the  production  of  gold  and 
silver  in  the  United  States  by  States  and  Territories 
in  1889: 


The  most  important  event  in  the  history  of  mining 
in  the  United  States  was  the  discovery  of  gold  in 
California,  which  led  to  the  rapid  development,  not 
only  of  a  new  industry,  but  of  a  new  empire.  The 
settlement  of  the  Pacific  slope  was  making  but  slow 
progress  under  the  inducements  of  a  scanty  commerce 
in  furs  and  hides.  The  liberal  grants  offered  by  the 
Government  to  agricultural  pioneers  in  Oregon,  had 
attracted  to  the  Willamette  ralley  and  other  favored 
points  in  that  Territory  a  limited  population ;  but  the 
government  of  the  Mexicans  in  California  was  posi- 
tively unfavorable  to  enterprise.  It  is  true  that  gold 
was  known  to  exist  in  the  country.  Rumors  of  it 
were  current  among  the  trappers,  and  placers  had 
actually  been  worked  in  what  is  now  Los  Angeles 
county;  but  the  padres  of  the  neighboring  mission  of 
San  Fernando  had  discouraged  the  business  as  de 
moralizing  to  their  flocks;  and  the  existence  of  the 

{>recious  metal  was  not  widely  known.    Still  less  was 
ti  distribution  northward  suspected.   The  discoverr 
of  gold,  January  19,  1848,  at  Sutter's  sawmill,  on  the 
south  fork  of  the  American  River,  afterward  famoo* 
us  Coloma,  in  Eldorado  county,  was  the  beginning  of 
the  new  epoch.    This  discovery  was  made  by  James 
Wilson  Marshall,  a  partner  in  the  mill,  who  observed 
in  the  dibrit,  washed  down  by  the  tail-race,  a  glitter- 
ing fragment  of  a  mineral  unknown  to  him.  Suspect 
ing  it  to  be  gold,  he  sought  for  further  specimens,  and 
obtained,  in  the  course  of  a  few  days,  several  ounces  of 
it.  Tests  subsequently  made  established  its  character; 
and  the  news  spread  with  great  rapidity,  arousing  an 
excitement  throughout  this  country,  and  even  i.i 
European  countries,  which  has  never  been  paralleled 
March  15,  1848,8  San  Francisco  newspaper  contained 
a  paragraph  giving  the  tidings.    In  May,  the  same 
paper  announced  the  suspension  of  publication ;  and 
the  editors  and  workmen,  imitating  their  fellow- 
citisens  of  every  class,  went  off  to  the  diggings.  Two 
years  later,  the  population  of  California  had  ri«en 
from  15,000  to  100,000,  and  the  gold-bearing  zone  ex 
tending  along  the  west  flank  of  the  Sierra  to  Oregon, 
had  been  put  under  active  exploitation.    The  placer* 
of  the  southern  counties  of  Oregon  were  opened  in 
1853 ;  those  of  the  John  Day  and  Powder  Rivers  in 
i860.    Gold  was  discovered  in  Idaho,  on  the  banks  of 
the  Pen  D'Orcille  River,  in  1853;  but  the  active  de 
velopment  of  the  Territory  dates  from  the  discoverr 
of  the  Oro  Fino  mines  in  i860,  and  the  opening,  two 
or  three  years  later,  of  the  rich  Boise  Basin.  M 
tana  was  found  to  be  auriferous  in  1858  (possible 
earlier),  and  in  i860  placer-mining  was  inaugurated 
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In  1863,  a  considerable  immigration  from  Pike's 
Peak  (then  the  general  name  for  Colorado)  set 
in.  The  gulches  of  Colorado  began  to  be  worked  in 
1859;  and  that  Territory  was  rapidly  settled,  chiefly 
by  immigrants  from  the  East — in  contrast  to  Nevada, 
Idaho,  Oregon,  and  Arizona,  the  pioneer  population 
of  which  was  largely  an  overflow  of  the  restless  en- 
terprise of  California.  In  Arisona,  gold  is  said  to 
have  been  discovered  in  1858  on  the  Gila  River.  In 
Nevada  and  Utah,  no  gold  placers  of  importance  have 
been  found,  though  the  metal  is  not  entirely  absent 
from  the  mountain  ravines,  and  in  some  Instances, 
particularly  at  the  Comstock  lode,  In  Nevada,  it  con- 
1  a  considerable  portion  of  the  value  of  argen- 


The  first  form  of  gold-mining  in  these  States  and 
Territories  was  that  of  diggings.  The  miner  loosened 
the  auriferous  soil  with  a  pick,  and  shoveled  it  into  a 
pan,  from  which,  by  skillful  manipulation  in  water, 
the  clay,  sand,  and  pebbles  were  removed,  and  the 
heavier  particles  of  gold-dust  left  behind.  The  first 
improvement  on  the  pan  was  the  rocker;  afterward 
the  "  torn "  was  introduced,  from  Georgia,  and  with 
it  the  sluice.  In  1850  and  1851  the  two  Tatter  devices 
began  to  be  generally  employed,  in  consequence  of 
the  greater  convenience  of  water-supply  afforded  by 
the  mining  ditches.  The  first  ditch  of  importance 
was  made  in  1850;  and  its  success  so  stimulated  imi- 
tation that,  in  the  course  of  eight  years,  6,000  miles 
of  mining  canals  had  been  constructed,  at  a  cost  of 
more  than  $15,000,000,  in  California  alone. 

The  development  of  the  gold-mining  industry  was 
attended  with  much  excitement,  and  many  fluctua- 
tions. A  phenomenon  more  frequent  in  early  days 
than  at  present  was  that  of  the  "  stampedes  "  or  sudden 
migrations  of  whole  communities,  on  receipt  of 
tidings  of  rich  discoveries  in  new  localities. 

Perhaps  the  moat  remarkable  of  these  was  the  so- 
called  Fraser  fever  in  1858,  when,  in  the  course  of  four 
months,  18,000  men,  nearly  one-sixth  of  all  the  voters 
in  California,  went  to  Fraser  River  in  British  Co- 
lumbia, expecting  to  find  another  virgin  gold-field 
and  to  restore  the  "  flush  times  "  of  1849.  The  ex- 
citement reached  its  climax  before  any  gold  had  been 
received  from  the  new  diggings  in  San  Francisco, 
and  was  founded  wholly  upon  rumors  and  reports  of 
rich  deposits  on  a  bar  of  Fraser  River,  and  upon  the 
presumption  that  large  and  valuable  placers  would 
be  found  in  the  upper  basin  of  that  stream.  The  first 
discoveries  were  made  In  the  spring;  and  the  fever 
died  out  as  suddenly  as  it  had  arisen,  five-sixths  of 
the  adventurers  returning  before  the  end  of  the  year. 

At  the  present  time  the  resoucces  of  the  Pacific 
States  and  Territories  are  sufficiently  well  known  to 
prevent  these  miscellaneous  and  excited  migrations 
of  population.  It  is  not  likely  that  new  deposits  will 
be  discovered,  offering  large  returns  to  Individual  la- 
bor without  capital  or  machinery.  The  present  chief 
sources  of  the  gold  product  of  the  West  are  three : 
first,  old  and  well-known  placer-mining  regions,  where 
the  ground  continues  to  be  worked  with  sluices  and 
to  pay  a  reasonable  profit  to  miners,  who  usually  op- 
erate In  partnerships  and  companies  (as  do  the 
Chinese) ;  secondly,  deep  placers  and  cement  deposits, 
which  are  worked  by  drifting  and  blasting,  and  by 
the  hydraulic  process,  usually  in  the  hands  of  power- 
ful and  wealthy  joint-stock  companies;  and  thirdly, 
quarts  mines,  operated  by  individuals  or  companies. 

Silver-mining  in  the  West,  apart  from  the  early 
operations  of  the  Spaniards  in  New  Mexico  and  per- 
haps in  Arisona,  may  be  said  to  date  from  the  discov- 
ery of  the  Comstock  vein  in  1859.  This  vein  is  in 
Nevada,  on  the  east  flank  of  the* Sierra.  According 
to  some  accounts,  it  was  discovered  as  early  as  1857, 
and  the  placer-diggings  in  the  canon  below  its  out- 
crop were  found  as  early  as  1849  and  worked  by  a 
small  population  from  185a.  The  gold  contained  a 
large  proportion  of  silver,  in  some  claims  nearly  one- 
half  the  value  of  it-— a  circumstance  which  was  con- 
sidered a  misfortune  by  the  miners,  since  it  reduced 
the  value  per  ounce  of  the  gold-dust  as  currency  from 
$17  or  $18  to  $10  or  $ti.    In  the  vein  itself  the  pro- 


portion of  gold  has  usually  been  about  one-third  of 
the  total  value  of  the  bullion.  The  revelation  that 
the  gray  sulphuret  of  silver  from  the  vein  was  a  rich 
ore  worth  thousands  of  dollar*  per  ton  gave  rise  to 
perhaps  the  most  Intense  excitement  that  has  ever 
swept  through  the  West,  since  the  first  discovery  of 
gold.  As  usual  in  such  cases,  many  older  districts 
were  suddenly  depopulated  and  the  mining  industry 
was  sadly  demoralized.  The  State  of  Nevada  was 
rapidly  overrun  by  pioneers,  and  the  silver  districts 
of  Esmeralda,  Lander,  and  Humboldt  counties,  were 
explored  and  developed  with  an  energy  which  proved 
in  many  cases  premature.  The  Washoe  excitement 
maintained  for  three  years  Its  predominance:  but  all 
the  silver-mining  enterprises  of  the  State  shared  in 
the  encouragement  afforded  by  the  first  success  of  the 
mines  of  Virginia  City.  In  1863  the  panic  swept 
away  some  thousands  of  wild-cat  speculations,  and 
the  Comstock  mines  themselves  fell  greatly  in  nomi- 
nal value.  A  ruinous  litigation,  involving  millions 
of  dollars  of  expenditure,  assisted  this  reaction. 
The  discovery  of  immense  bodies  of  ore  at  the 
depth  of  more  than  1,500  feet  below  the  surface  in  the 
Comstock  lode,  brought  the  product  of  that  vein  to  a 
figure  not  inferior  to  those  of  its  best  days.  The 
silver-mining  districts  of  Owyhee  in  Idaho,  Union- 
ville,  Reese  River,  Belmont,  Pioche,  White  Pine,  and 
Eureka  in  Nevada,  continue  to  be  productive.  The 
latter  district  and  the  silver  districts  of  Utah  and 
some  of  Montana  and  New  Mexico,  as  well  as  that  of 
Cerro  Gordo  in  California,  produce  argentiferous 
galena  and  carbonate  of  lead,  which  are  reduced  by 
smelting  in  shaft  furnaces.  The  Washoe  ores  and 
those  01  Pioche  are  treated  by  the  so-called  Washoe 
process,  consisting  of  crushing  in  stamp-mills  and 
subsequent  amalgamation  in  pans.  The  ores  of 
Reese  River,  Belmont,  and  Unionville  in  Nevada, 
and  of  Georgetown,  Colorado,  are  treated  by  prelim- 
inary roasting  with  salt,  and  subsequent  amalga- 
mation. From  Colorado  and  Utah  considerable 
quantities  of  rich  ore  are  shipped  to  American  and 
foreign  smelting  works. 

The  following  table  shows  the  production  of  gold 
and  silver  in  the  United  States  from  1793  to  1889,  in- 
clusive : 

Tabls  XX. — Production  of  Gold  and  Silvxx  us 
thx  United  Statks  in  1793-1889. 
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[The  estimates  for  1792  to  1878  are  by  Dr.  R 
Untied  States  mining  commissioner,  and 
Mint.) 
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April  1,  1708,  to  July 

81  l&M 
July  81.  1*34.  to  Deo. 

1846  

1S46  

1M7  

MM  

lata  

1H0  

)tti  

ISM  

IMS  

1864  

1855  

1HM  

1867  

1858  

1860  

1860  

1861  

IBM ...  . 

1868  

1864  

1865  ..  . 

1866  

1867  

1868  

1869  

1870   

1871   

1872  

187S 

1874   





ToUl. 


114,000.000 

7,760,000 
1,068.327 

WS9.0h5 
10.050,000 
40  350,000 
60,030.000 
66360300 
60,060,000 
65,060.000 
60,060 ,01* 
65,060,000 
5S.a«>  .000 
65,060,000 
50,500.000 
50,100.000 
46.150.000 
45,000.000 
43.700.000 
4*300,000 
57.100  JtO> 
64,475.000 

66.228.000 
B0 ,000,000 
61,500,000 
6S  ,000.000 
66.6004100 
64.750.000 
71,750,000 
7O.80O.OO0 


Gold. 


♦14,000,000 

7300.000 
1.008  377 
1.139357 
6893*5 
10,000.000 
40.000300 
80,000.000 
86,000.000 
60,000.0110 
65 ,000  W0 
60  ,OU0,0O0 
.Vi/mo',000 
55.000,000 
55,000,000 
50,000,000 
50.000,000 
46.000.000 
43,000,000 
3V.21O.000 
40 ,000.000 
4<i,100,»O 
&t  .226 .000 
68,500.000 
51 ,725.000 
48,000.000 
40.600.000 
50,000.000 
48 .500.000 
86,000.000 

.000.000 

8:1.500 .000 


Silver 
(coining 

varus). 


Small. 

360  30» 

60.060 
5030n 
60.OUI 


60.000 
50.<O* 
8031* 
60.IW 
50.1"' 
60.1**1 
60.1  ««> 
50.000 

AOJI0 
500.UM 

ioo.ua 

150M« 
2.ooo,oi« 
4.5O0O0V 
8300.008 
11300308 
11.280.000 
10300JUOB 
18300 J0U0 
12.000 jOUO 
UjOOU.OOw 
16300.000 
23 .000X00 
28.760300 
38,750300 
373OO3OO 
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Silver 

Year. 

Toul. 

Gold. 

(oolnlng 

value). 

— ^— 

65,100,000 

83,400,000 

31 ,70U  JJUU 

78,700,000 

on  rwvi  ihftA 

86. 700.000 

a      a  Ww'i  i  tfyl 

4n  .you.lJUU 

9b,4vO.U00 

A  A 

61  JAXj^XW 

4o  -AX}  JJM 

79 ,700 AX) 

88.9UU.0UO 

44J,fcUU  ^lAJ 

75,900300 

« ,000.000 

89,900300 

1881 

77.71)0300 

34,700,000 

43.000,000 

79300,000 

82.600,000 

46300300 

76,200.000 

30,000 .000 

46300.000 

79/XW.O00 

30.000,000 

48,800300 

88.400 jOOO 

81 300 

51300300 

fl.**  nrm  run 

m  ami  non 

O  1  ,LWJ  ,tA«J 

86,3504)00 
94,370,000 

!Bj000300 

53350.000 

iSS: 

83.175300 

59,196300 

Mint  

97,146.000 

82,800,000 

64/46300 

Census  

99  3*9366 

81386,180 

Cofptr.— 

Number  of  mine*  not  reported 

Number  of  officer*,  clerks,  etc   70 

S a  1  a rl C-H .       ..  ..  ..•....,,•...■•..■■.•«..  8188388 

Number  of  wage-earners   9.750 

W»km   18310.781 

Com  of  supplies  and  materials   85,688,694 

Product,  pounds   996355368 

Value   8a6.907.fc09 

The  value  here  given  Is  that  of  the  fine  copper  con- 
tents of  all  ores,  including  those  whose  chief  value 
was  that  of  their  precious  metal  contents.  Owing  to 
the  unwillingness  of  some  operators  to  furnish  infor- 
mation concerning  their  business,  the  above  totals 
must  be  considered  as  approximate. 

The  production  of  copper  was  from  the  following 
localities,  in  pounds : 


Ariiona   81386.185 

Michigan   87.455.675 

Montana   98,222.444 

New  Mexico   8386,137 

Colorado   1,170353 

Idaho   156,490 

Nevada   86,420 

Ct*h   65,467 


California  

Wyoming  

Vermont  

Southern  Stales  

Lead  Smelters  and 
refiners  


S8S 

72,000 
18,144 

8,845.44] 


Total. 


XXI. — Production  op  Copper  in  thr 
United  States,  1845-1889. 

(Long  tons.] 


.......a... 


.«•••..•■■■ 


1845 . . *■••••••••. 

1846  

1847  

1848  

1849 
1850. 
1851 
1852 
1868 
1854 
1886 
MM, 

1857  

l&W-  -  

ltt9  

1860 
1861 
1862. 
1863 
1864 
1866 
1866. 
1867. 


••••••••• 


1870 
1871. 
1878 
1878 
1874 
1875 
1876 
1877. 
1878 
1879 


Total 
production. 


100 
160 
800 
500 
700 
660 
900 
1,100 
2X100 
2.250 
3.(100 
4,000 
4,800 
6300 
6,*» 
7300 
7300 
9.0U0 
8.500 


8  500 
fc300 
10.000 
11.600 
19300 
12,600 
13.000 
12300 
15300 
17300 
18,000 
19.1X10 
21.000 
91.600 
23.000 
27  MO 


Lake 

8uperlor. 


11 
96 
918 
461 

679 
679 
779 
791 
1397 
1319 
2393 
8366 
4355 
4388 


6.718 
6.065 
6.797 
6376 
6.410 
6.138 
7324 
9346 

UJM 

10,992 
11342 
10.961 
IS. 4X3 

15Jt27 
163H9 
17385 
17.422 
17.719 
19.129 
22304 


Percentage  of 
Lake  Superior 
of  total  pro- 


11 

173 

71 

913 

96 

88 

88.6 

71 

643 


91.7 

883 

74.8 

68.3 

743 

89.5 

67.4 

68.9 

69.7 

76.4 

69 

78.2 

80.6 

95.1 

873 

91.9 

87.7 

86.7 

87.6 

89.4 

89.9 

88 

82.4 

83.2 

82.9 


Year 


1881 
1882 
1883 


1885 
1886 
1887 

1889 


a  . 

11 

0  a 

IS 

■I 

5B 

H 


32/100 
40.467 
61374 
64.708 
74.062 
70.430 
81,017 
101.051 
101 .239 


o 

r 
& 

0 


3 


24,'»3 
95.488 
26.658 
30,961 
3/309 
86.124 
83.941 
3*  .604 


H  o 
o  8 

ir 


76.1 
62.9 
513 
47  JS 
433 
613 
413 
8r>3 
88.7 


1 

c 

o 

35 


11,011 
19  31* 
80367 
25362 
85,138 
43,704 


*A 
It 

fi 


01-8 

29.8 

40.9 

86 

484 

43.1 

483 


4 

a 

s 

X 

•1 


11385 
10J17 
•360 
7310 
14496 


**_  . 

if 


Petroleum . — 


D.J 
164 
tt.7 
IJ 
U 

Hi 

— 


Number  of  wells  

Number  of  officers,  clerks,  ete  

Salaries  

Number  of  wage-earners  

Wages  

Cost  of  supplies  and  materials  

Product,  barrels   86.168318 

Value   |36 361 ,316 

This  production  of  crude  petroleum  was  from  the 
following  fields:  Pennsylvania  and  Ntrw  York,  «,- 
487,435  barrels;  Ohio,  13,471,466;  West  Virginia, 
544,113;  California,  303,220;  Kentucky  and  Tennes- 
see, 5,400;  Colorado,  316,476;  Indiana,  33,375;  Illi- 
nois, 1,460;  Kansas,  500;  Texas,  48;  and  Missouri,  aa 

In  the  table  on  the  opposite  page  will  be  found  s 
statement  of  the  production  of  crude  petroleum  is 
the  United  States  from  the  beginning  of  production, 
marked  by  the  drilling  of  the  Colonel  Drake  well  is 
1859,  up  to  and  including  the  production  of  1889,  the 
table  being  by  years  and  States. 

Natural  Gas.— 

Number  of  wells   1347 

Number  of  officers,  clerks,  eta.   786 

Salaries  

Number  of  wage-earners   6J 


Wages  

Coal  of  Bundles  and 
Value  of  product  ... 


The  amount  received  for  the  gas  consumed  was  gives 
as  $11,044,858,  and  the  value  of  the  fuel  displaced  by 
the  gas  was  computed  Its  the  actual  value  of  the  prod- 
uct. In  the  following  table  is  given  the  approximate 
value  of  natural  gas  produced  and  sold  in  the  United 
States  in  1889,  by  States : 

Table  XXIII.— Approximate  Value  or  Natvral 
Gas  Produced  in  the  United  States,  1889  bt 
States. 
State. 

Arkansas   I         875      Ohio   8  5315.W 

California   11,680 

Colorado  

Illinois 


State. 

Ohio  

Pennsylvania  . 
South  Dakot*. 

Texaa  

rub  

West  Virginia. 
Other  States  .. 


um 
m 
not* 


10316 

Indiana     2,075.702 

Kansas   15373 

Kentucky   2380 

Missouri   85387 

New  York   580396  Total..   fxl J07.W 

The  early  use  and  development  in  the  United  State* 
of  this  most  perfect  fuel  was  chiefly  due  to  its 
observed  presence  in  natural  springs,  afterwmrds  to 
artesian-well  drilling  in  search  of  salt  brine.  la 
subsequent  years  the  search  for  petroleum,  with  which 
it  is  usually  associated,  developed  large  areas  of  high 
pressure  reservoirs  of  this  remarkable  hydrocarbon, 
which  is  to-day  and  has  been  for  the  last  thirty  yean, 
a  most  economical  and  convenient  source  of  beat, 
light,  and  power.  Outside  of  the  United  States  its 
production  is  insignificant  —  not  over  \%  per  cent  of 
the  quantity  produced  in  this  country.  A  large  por- 
tion of  this  outside  production  comes  from  our  neigh- 
bor—Canada. Its  introduction  into  commercial  use 
was  slow,  and  it  required  several  years  for  its  value  to 
begin  to  be  appeciated.  After  its  value  was  fully 
demonstrated  there  was  a  rush  of  capital,  and  a 
large  amount  of  money  was  invested  in  gas  territory, 
gas  wells,  and  pipe  lines.    Then  followed  a  period  of 
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Tail*  XXII.— Production  or  Crudr  Petroleum  in  thr  United  States  from  1859  to  1889,  Inclusive. 

[Barrels  of  IS  gallon*.) 


Year. 


MM) 

uao. 

1*51 
IMS 
ISM 
18M 
1866. 
1886 
HOT 
18*8 
1W 

iwo 

1871 

im. 

]«3. 
1874 
1«75 
187* 
1877. 
1878 
1879 
ISnO 
1881 

im 
im 
vat 

l«fi 

mt 

1887. 
1888 


Pennsyl- 
NewYoV 


3.000 
600,000 
2,113,609 
8,056490 

a.si  1  ,309 
2.116.109 
8.497.700 
8497.700 
8447  ,H00 
3,640,117 
4415400 
tt.2M.1V> 
5405.234 
6.293.194 
941*3,7*6 
10,926,945 
8,787.614 
£.968.905 
I8.1&6.475 
15.163.(02 
19.<Wv>.176 
26.027431 
27,376,i09 

R).cv>34oo 

23.12*4*9 
23.772.209 
90.776  44 I 
36 .798,000 
22466,193 
16.488468 
31.487.4S6 


Ohio. 

Wmt  VI  r 
Klnla. 

Cali- 
fornia. 

Ken- 
tucky 
and  Ten- 
liean-e. 

Colo- 
rado. 

In- 
diana. 

Illi- 
nois. 

Kan- 
sas. 

S 

K 

So 
**  * 

O  • 







....  1 

O300.000 
HI  .763 
29.S8H 
38.179 
29.' 11 3 
38.940 
83  XV? 
39.761 
47.633 
90.081 
661X0 

1,7«!,970 

10410468 
13.471. 4C« 

a3, 000400 
130.000 
172.000 
1H0.0U0 

iso.'ooo 

179.000 
151  4U0 
328.000 
126.000 
90.000 
91.000 

102.000 

146.000 
119.445 
644.118 

(1175.000 
12,000 
1H.0O0 
If.. 2*7 
I9.S5.H 
40;v.2 
99462 
128.6.% 
I42.W 
363.000 
3-15,000 
.777.14.) 
678472 
630;«3 
303  AW 



6160.933 
4.756 
4.148 
6,164 
4.736 
4.791 
6,096 
6,400 

76.296 
297,012 
310,470 

I. 

..... 

500 

33475  1,460 

48 

30 

8Ut< 


3.000 
600,000 
3,118,609 
r3 ,066  490 
3.61  IJ09 
3,116.109 
3. 467 .7(10 
8.697,700 
8,347,1100 
8.646.1)7 
4416A00 
5460.745 
5406,284 
6493.194 
9493.786 
10436446 
rfl3.163.614 
9.133489 
18450  463 
16496 468 
19.9I4.I46 
36.386.138 
37  461 488 
80410430 
33.449,638 
94 .218.488 
2I458.7M 
38 464  441 
38.283.488 
27413436 


conjumption  and  appalling  waste.  These 
us  rapidly  depleted  many  of  the  original 
fields  of  their  high  pressure  and  brought  about  the 
necessity  of  building  larger  and  in  many  cases  much 
longer  lines  to  reach  more  remote  districts  where  the 
original  pressure  was  known  to  exist  in  reservoirs 
which  contained  it  in  commercial  quantities,  and  by 
their  remoteness  were  not  subject  to  the  ruinous 
competition  that  helped  to  exhaust  the  nearer  original 
fields.  Many  of  these  more  recent  localities  of  high- 
pressure  gas  were  developed  in  the  search  for  petro- 
leum ;  others  were  located  by  structural  conditions  of 
the  strata,  as  natural  gas  inevitably  seeks  the  higher 
portions  of  the  rock  in  which  1t  Is  sealed.  Not  until 
it  was  fully  realized  that  a  large  proportion  of  our  then 
known  natural  supply  had  been  consumed  and  dissi- 
pated by  the  extravagant  and  wanton  methods  in  use, 
were  improved  methods  adopted  for  holding  back  the 
gas  in  the  original  rock  reservoirs. 


Lead  and  Zinc  Or».— 


Number  of  mines  . 
Salaries  of  official*. 
Wages  Of 


; not  reported 

:::::  ii.SoiSS 


Cost  of  supplies  and  materials 

Product,  lead,  short  tons  

Product,  sine.  Short  tons  


1407438 


The  above  includes  all  non-argentiferous  lead  and 
xinc  ores,  which  usually  occur  together.  Auriferous 
and  argentiferous  lead  and  xinc  ores  are  included  in 
the  summary  of  gold  and  silver  mines. 

Table  XXIV.— Summary  or  Lead  Production 

IN  THE  ROCRY  MOUNTAIN  STATES  AND  TER- 
RITORIES, 1889. 


Table  XXV.— Product 


States  and  Teeeitorixs. 

* 

Value. 

180401 

64,712,767*47 

8.168 

98,74744 

58 

14*946 

70,788 

3J0141441 

21 J  73 

144349941 

10.183 

460,975.40 

1494 

7346644 

4,764 

170,76444 

South  Dakota  

116 

446644 

Utah...,  

1M7S 

768429.09 

•ad  and  Zinc  Miner-  I 

!a8t  or 

thr  Rocky  Mountains,  1889. 


Statxs. 

Total  value. 

Zimc  Oaa. 

LeabObb.  - 

Short 
tons. 

Value. 

Shart 
tons. 

Value. 

Illinois  

84,804,17944 

264.808 

ft.040.7W.26 

60466 

f 1,764,879.96 

8.660.00 
4.800  00 
8400.00 

403.428.47 
849641818 

175462.20 
2480.00 

1524*0.00 

464.tv.-IO.39 

ISO 

8460.00 

90 
173 

3,817 
44,483 

400.00 
4400.00 

103416.42 
1471 46144 

Missouri   

New  Jersey  and  Penn. 

460 
89475 

98 .181 
63489 
140 
12.906 
24.832 

8,600.00 
299.193.05 
2,024467.14 
176462.20 

2420.00 
141400  00 
40046746 

968 
1478 

1O.T30.0O 
64462  A3 

alncludoH  all  production  prior  to  1878. 

6  I ucludes  all  petroleum  produced  In  Kentucky  and  Tennessee  prior  to  1883. 
e  In  addition  to  this  amount,  it  Is  estimated  that  for  want  of  a  market  some 
I  from  the  Pennsylvania  fields ;  also  a  large  amount  from  West  Virginia  and  Tenn 
a  Includes  all  production  prior  to  |«76  In  Ohio,  West  Virginia,  and  California. 


10,000.000  Uarrels  ran  to  waste  In  and  prior  to 
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The  following  tablet  present  the  figures  of  the  total 
grosi  production  of  lead  in  the  United  States  from 
1835.  Up  to  the  /ear  1882  the  figure*  were  compiled 
from  the  best  data  available.  Since  1883  the  statistics 
are  those  collected  by  the  United  States  Geological 
Survey  Division  of  Mineral  Resources,  with  the  ex- 
ception of  thejrear  1889,  when  they  were  gathered  by 
the  Census 


Table  XXVI. —  Production  of  Refined  Lead  in 
the  United  States  from  1835  to  1883,  Inclu- 


Year. 

Produc- 



Year. 

Prod  ac- 
tion. 

Year. 

Produc- 
Uon. 

ts  hort  font. 

Short  tons. 

1836 

1JB0O 

1847  . 

98.000 

1966 

14,700 

1830 

8400 

1848 

36.000 

1866 

16.100 

1831 

7400 

1849 

33400 

1887 

15JO0 

1832 

10400 

1650 

33400 

1868 

16,400 

1883 

11400 

1851. . 

18400 

186* 

17400 

1834 

13.000 

1863  . 

16,700 

1870. 

17480 

1835 

19400 

1853 

18400 

1871 

20.000 

1836 

14400 

1854 

18400 

1873 

95.KH0 

1837  . 

1*400 

1866 

15400 

1878  . 

43,540 

1838 

1SJ0OO 

18.56 

16400 

1874 

52,0fcO 

1889 

17/00 

1857  . 

16,800 

1875 

59440 

1840 

17400 

1868  . 

16400 

1876 

64470 

1841 

30^00 

1859 

16,400 

1877 

81.900 

1843 

34400 

1860 

16400 

1878 

91460 

1843 

16400 
38400 

1861  . 

14,100 

1879 

93,780 

1844 

14.100 

1880 

9749A 

1841 

1840. 

80 400 

ft 

14400 
15300 

1881 

117.085 
183490 

Table  XXVII.— Production  or  Repined  Lead 
in  the  United  States  from  1883  to  1889,  In- 
clusive. 


•2 

t 

Total  Pro- 
duction. 

Deellver- 
lied  Lead. 

Soft 
Lead. 

From  For- 
eign Orel 
and  Raw 

Bullion. 

Net 
American 
Product. 

Short  tons, 
143,967 

Short  tons. 
133,167 

31400 

148,967 

ism:: 

18H5 

189497 

119.965 

194U 

139  JW7 

139411 

107,437 

31,975 

139413 

1886 

136439 

114439 

30400 

6400 

130499 

1887.. 

160.700 

136463 

96,148 

16400 
28486 

145.700 

law 

180466 

161,486 

39400 

151419 

18M. 

183467 

168.709 

29.268 

36470 

156497 
_..  .  -. 

Ston*. —  The  following  table  presents  a  summary 
of  the  quarry  industry  of  the  United  States  in  1889: 

Table  XXVIII.— Stone  Product  of  the  United 
States,  1889. 


Klndsof 

Num- 
ber of 
Quar- 
ries. 

Total 
Value. 

k  Total^ 

340.773403 

Capital 
Invested. 

Total  

4.163 

$.".3,035  420 

$90419.483 

Granite  

Marble  

Limestone  

Sand  atone  

Blufntone  

874 

108 
1.954 

217 
213 

14464496 
8,488.170 
19496.1 7» 
10416X67 
1489408 
8.488413 

11404491 

S47S,0fi9 
16.092,714 
8.130,295 
608  583 

3.763,122 

19,1 16,449 
15,09?  .842 
27422.825 
17.776.467 
686.757 
10469493 

Following  are  statistics  by  States  and  Territories: 

Table  XXIX. —  Stone  Products  bv  States  akd 

1889. 


States  and  Territories. 


Total  

Alabama  

Aritona  

Arkanaaa..  

California  

Colorado  

Connecticut  

Delaware  

Florida  

Ueorgt*  

Idaho  

Illinois  

Indiana  

Iowa  

Kansas  

Kentucky  

Maine  

Maryland  

Mitssachuaelts  

Michigan  

Minneaota  

Missouri    

Montana  

Nebraska  

Nevada  

New  Hampshire  

New  Jersey  

New  Mexico  

New  York  

North  Carolina  

Ohio  

Oregon  

Pennsylvania  

Rhode  Island.   

South  Carolina.  

South  Dakota  

Tennessee  

Tt-xas  

llah   ..... ......... 

Vermont  

Virginia  ,  

Washington.  

West  Virginia  

Wisconsin    

Wyoming  


Quarries. 

Value  of 
Prodnota. 

4.I6S 

$69485  /m 

96 

3M,77» 

1 

IS  JDS 

17 

48474 

190 

3  It*  646 

96 

l.Vrcao 

78 

2.1 134B) 

5 

'211.194 

a 

7X4 

41 

990417 

| 

83436 

114 

24082)03 

188 

1483J19 

164 

611.114 

199 

628  J 11 

66 

421  At 

331 

9466496 

66 

87X77& 

185 

9407491 

16 

94749I 

103 

L 102  JOS 

160 

2416.15* 

11 

99 

SO-jOl* 

3 

80 

~31J8M 

90 

1  172  lit 

16 

404 

44)6,141 

94 

418 

7 

16K  XT 
4461 491 
98474 

776 

74194* 

40 

98C0U 

11 

SUM 

16 

m.m 

44 

4J6.UT 

8$ 

256  4» 

14 

M.W4 

167 

81 

14 

81T49I 

96 

119 

8 

turn 

Newark,  N.  y.,  Aug.  19,  1904. 


Salt. —  About  seventy -five  per  cent,  of  the  total 
production  of  salt  In  the  United  States  is  obtained  in 
Michigan  and  New  York,  the  other  leadf 
ducers  being  Kansas  and  Ohio.  In  the  ceni 
1880  the  total  production  was  5,961,060  barrels,  1 
at  $4,828,566;  in  1889  the  production  rose  to  8,005,565 
barrels,  but  the  value  fell  to  $4,195,419.  The  supplj 
of  salt  for  domestic  consumption  in  1889  was,  from 
domestic  production,  8,005,565  barrels;  imports, 
1,833,452  barrels  —  total,  9,839,017;  deduct  export* 
19,309  barrels;  amount  for  domestic  consumption, 
9,819,808  barrels. 

Clay.—  The  United  States  census  of  1880  reported 
nine  kaolin  mines,  having  23,377  tons  of  products 
valued  at  $300,457.  Four  were  situated  in  Newcastle 
County,  Del. ;  two  in  South  Carolina ;  and  one  each 
in  Indiana,  Maryland  and  New  York.  In  1889  the  value 
of  all  brick  clay  produced  was  estimated  at  $8,000,- 
000,  and  the  yield  of  clay  for  pottery,  terra  cotta  and 
ornamental  work  was  294,344  long  tons,  valued  at 
$63§.578. 

Cement. —  According  to  the  census  of  1880  there 
were  in  the  United  States  38  mines  or  quarries  produc- 
ing the  raw  material  for  the  manufacture  of  Portland 
and  natural  rock  cement,  employing  3,102  wage- 
earners,  paying  $750,367  for  wages  and  $500,463  tor 
supplies  and  materials,  and  yielding  3,072,943  barrels, 
valued  at  $1,852,707.  The  total  output  in  1889  ws 
estimated  at  7,000,000  barrels,  valued  at  $5,000,000. 

George  J.  Hagar 
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PART  III.  — POLITICAL  GEOGRAPHY  AND  STATISTICS. 


Population  and  Immigration. 

The  first  census  of  the  United  States  was  taken  in 
1790,  and  there  has  been  one  taken  every  tenth  jear 
since  that  time.  The  following  table  shows  the  abso- 
lute number  of  inhabitants,  "  excluding  Indians  not 
taxed,"  at  each  decennial  period,  and  also  the  rate 
per  cent,  of  increase  during  the  previous  ten  years : 

Year.  Population. 


17V0 
1800. 
1810. 

im. 


6308.488 
7339,881 
9 .633,823 
18306.030 

33,191376 
81.443331 

1470.   88363371 

•   60 . 1  & ; , 7 S3 

  63.281,428  estimate. 


Percentage  of 
Inerease. 

86  11 

as. 40 

S3. 06 

aa  u 

83  67 

85.86 
86  58 
22  68 
80.08 


The  effect  of  the  Civil  War  on  the 
growth  of  population  in  the  United 
States  is  easily  seen  in  the  diminished 
ratio  of  increase  shown  by  the  figures  for  the  decade 
j  860-70.  With  that  exception  the  rate  has  been  extra- 
ordinary large  and  uniform,  but  less  in  the  decade 
1870-80  than  in  any  preceding  one.  That  this  rapid 
growth  of  the  population,  due  in  so  large  a  part  to 
immigration,  will  continue  to  be  maintained  is  in  the 
highest  degree  improbable.  The  fact  that  nearly  the 
whole  of  the  more  valuable  portion  of  the  public  lands 
has  been  already  taken  up,  as  will  be  seen  farther  on, 
can  hardly  fail  to  check  immigration,  although  the 
population,  is  at  present,  far  from  dense,  and  far  from 
being  so  large  that  there  is  not  ample  room  for  a 
much  larger  number. 

The  area  embraced  within  the  United  States  at  the 
time  of  taking  the  first  census  was  about  eight  hun- 
dred and  fifty  thousand  square  miles,  a  precise  state- 
ment of  the  amount  being  impossible,  owing  to  the 
peculiar  wording  of  that  part  of  the  treaty  in  which 
the  northern  and  western  boundaries  of  the  country 
are  defined.  The  density  of  the  population  at  that 
time  was  about  4.6  persons  per  square  mile,  this  pop- 
ulation  being  almost  exclusively  confined  to  the  At- 
lantic sea-board.  At  that  time  not  more  than  five 
per  cent,  of  the  inhabitants  of  the  country  lived 
west  of  the  Appalachian  range,  the  settlements 
being  very  closely  limited  to  the  borders  of 
the  navigable  streams.  At  the  time  of  tak- 
ing the  census  of  1850,  the  boundaries  of  the 
United  States  had  become  definitely  established, 
the  only  addition  made  since  that  time  being  the  ter- 
ritory acquired  in  1853  by  the  Gadsden  purchase 
(about  47,330  square  miles).  At  that  time  the  aver- 
age density  of  the  population  of  the  whole  country 
was  a  little  less  than  eight  persons  per  square  mile. 

The  following  table  shows  the  density  of  the  popu- 
lation at  the  epoch  of  each  census  which  has  been  taken 
during  the  time  when  the  area  of  the  country  re- 
mained (with  the  exception  of  the  purchase  of  Alaska, 
not  here  included)  unchanged : 


Area  of  U.  8. 


I860 

1870. 


........ 


Population  per 
84.  Mile. 

io.ao 

13  74 

16.57 

The  movement  of  the  population  has, 
from  the  beginning,  been  from  the  east 
toward  the  west,  the  first  settlements 
having  been  made  on  the  Atlantic  coast,  and  the  emi- 
gration to  the  United  States  having  been  almost  ex- 
clusively from  European  countries.  The  Pacific  coast 
had,  previously  to  the  annexation  of  California,  re- 
ceived a  small  number  of  whites  coming  from  Mexico, 
and  since  that  time  there  have  been  some  accessions  to 
the  population  in  that  region  by  means  of  immigra- 
tion from  China;  but  the  number  added  from  this 
direction  is  almost  insignificant  in  comparison  with 
that  which  has  come  into  the  country  from  the  cast. 
Hence  the  center  of  population  has  been  moving 


westward,  and  the  investigations  of  the  Coast  Survey 
and  of  the  Census  Bureau  have  shown  that  this  move- 
ment has  been  in  an  almost  exactly  westerly  direction, 
and  that  the  center  of  population  has  always  remained 
very  near  the  parallel  of  39°.  In  1790  it  was  in  the 
latitude  39*  1C/.5,  at  a  point  of  about  twenty-three 
miles  east  of  Baltimore;  in  1880  it  was  eight  miles 
west  by  south  from  Cincinnati,  in  latitude  39*4'.!, 
having  moved  westward  457  miles  in  ninety  years. 
The  most  southerly  point  reached  was  that  of  1830, 
when  the  center  was  in  latitude  38°  57'-9 ;  the  most 
rapid  movement  was  in  the  period  of  1850-60 — namely 
eighty-one  miles,  this  being  due  to  the  rapid  transfer 
of  a  considerable  population  from  the  Eastern  to  the 
Pacific  States,  consequent  on  the  discovery  of  the 
gold  of  California. 

The  division  of  the  population  by  sexes,  as  shown 
by  the  census  of  1880,  was  as  follows : 

Males     96318320 

Female*  S4.686.968 

The  number  of  females  for  each  100,000  males  in 
1870  and  1880  was  as  follows: 

1870.  1680. 

Number  of  females  to  100,000  males  M314  97301 

As  a  natural  result  of  the  conditions  Conditions 
influencing  emigration  from  the  older  ^totfcS 
to  the  newer  States,  it  is  found  that 
females  are  in  excess  in  the  Atlantic  States.  In  the 
District  of  Columbia,  Rhode  Island  and  Massachu- 
setts, the  excess  of  females  over  males  is  five  per  cent, 
or  more;  in  Connecticut,  New  Hampshire,  North 
Carolina,  South  Carolina,  New  York,  Virginia  and 
Alabama,  it  is  from  two  and  a  half  to  five  per  cent.; 
in  Maryland,  Georgia,  New  Jersey,  Louisiana,  Ten- 
nessee, Pennsylvania  and  Maine  it  is  less  than  two 
and  a  half  per  cent.  The  States  on  the  other  hand, 
in  which  the  males  are  considerably  in  excess  of  the 
females,  are  those  situated  in  the  Cordilleran  region, 
where  mining  is  the  chief  pursuit,  and  where  the  con- 
ditions of  life  are  such  as  are  more  easily  borne  by 
men  than  by  women.  In  Michigan,  Minnesota,  Kan- 
sas and  Nebraska,  which  are  not  Cordilleran  States, 
but,  which  are  on  the  extreme  northern,  western  or 
southwestern  borders  of  the  Central  region,  the  num- 
ber of  females  is  from  eighty  to  ninety  per  cent,  of 
that  of  the  males,  and  New  Mexico  is  in  the  same 
category.  In  the  Pacific  coast  States  the  number  of 
females  Is  from  fifty  to  eighty  per  cent,  that  of  the 
males;  and  the  same  is  true  of  Colorado  and  Dakota, 
which  are  situated  on  the  eastern  borders  of  the 
Rocky  Mountains,  and  which  are  partly  agricultural 
and  oartly  mining  States.  In  those  States  in  which 
mining  and  stock-raising  are  bj  far  the  predominating 
interests,  and  which  are  entirely  inclosed  in  the 
Cordilleras,  namely,  Idaho,  Nevada,  Wyoming  and 
Montana,  the  inequality  in  the  numbers  of  the  sexes 
is  greatest,  there  being  in  these  territories  less  than 
half  as  msny  females  as  males.  The  same  inequality 
exists  in  the  territory  of  Arizona. 

Of  the  colored  population  the  census  of  1880 
showed  the  number  to  be  6,580,793  to  43,403,970  whites, 
or  15,16a  colored  in  every  100,000  whites.  The  slight 
increase  in  this  ratio  from  that  given  by  the  census  of 
1870  (14,528  to  100,000)  is  believed  to  be  chiefly,  If 
not  entirely,  due  to  the  imperfection  of  the  census  of 
1870.  The  colored  population  is  still,  in  spite  of 
some  slight  emigration,  almost  entirely  confined  to 
the  former  slave  States,  and  in  three  of  them  — South 
Carolina,  Mississippi  and  Louisiana  — the  colored  are 
in  excess  of  the  whites.  In  Alabama,  Florida,  Geor- 
a,  Virginia,  North  Carolina  and  the  District  of 
olumbia  the  colored  element  runs  from  fifty  to 
ninety  per  cent,  of  the  white;  in  Arkansas,  Texas, 
Tennessee  and  Maryland,  from  twenty-nine  to  thirty- 
five  per  cent ;  in  Delaware  and  Kentucky,  from  nine- 
teen to  twenty-two  per  cent.;  in  Missouri,  Kansas, 
West  Virginia,  New  Jersey,  Ohio,  Rhode  Island, 
Pennsylvania  and  Indiana,  from  two  to  seven  per 
cent. ;  in  all  the  remaining  States  it  is  less  than  two 
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per  cent. ;  and  in  most  of  them,  especially 


the  more 


Distribution  of  thr  Population  of  thi  United 
Statu  in  1880,  by  Drain aob  Basins. 


Area  In  Sq. 
Mile*. 

Tot*l. 

PerSq. 
Mile. 

Middle  Atlantic  Coast 
South  Atlantic,  Coast  

SuHofli^::::::.:^::: 

To  1*1  AtUntto  

43 Tt*At  H in  1  n, 
Pfcc  1  ft c  Ooca D  1 

Total  

SI  330 
88,090 

ITS  3*0 

i,7»,s>eo 

S.TW&i 
9340.897 
4.114,66* 

Ill 
III  8 
SI  9 
89.4 
14  9 

9478*10 

48,717.998 

937,107 
131URB 

29  4 

10 
19 

The  distribution  of  the  population  in  reference  to 
the  topographical  and  climatic  features  of  the  coun- 
try is  such  as  naturally  arises  from  the  constant  oper- 
ation of  two  causes,  both  acting  in  the  same  direction. 
Emigration  and  overflow  from  a  more  thickly  settled 
region  toward  one  more  thinly  inhabited  takes  place, 
with  insignificant  exceptions,  from  the  east  toward 
the  west.  Immigrants  arrived  from  Europe,  are  landed 
on  the  Atlantic  coast  —  about  three-fourths  at  one 
point,  New  York  — and  thence  in  large  part  find  their 
way  westward  in  the  direction  of  lands  unoccupied  or 
only  thinly  settled.  To  the  east  of  the  Mississippi 
the  land  is  almost  everywhere  exceptionally  fertile, 
and  the  climatic  conditions  are,  over  a  large  area,  as 
explained  elsewhere,  very  much  the  same,  and  on 
the  whole  highly  favorable.  Soon  after  crossing  the 
Mississippi,  we  find  that  this  favorable  condition  of 
things  begins  to  change.    Not  only  is  the  immigrant 

fetting  farther  and  farther  from  his  home,  but  he  Is 
nding  his  environment  less  and  less  suited  to  the 
development  of  those  conditions  which  favor  the  exist- 
ence of  a  dense  population.  Never,  by  any  possibil- 
ity, can  the  region  of  small  rainfall,  and,  in  large 

Crt,  of  rugged  mountains,  extending  from  the  first 
It  of  States  beyond  the  Mississippi  to  the  belt  lying 
directly  on  the  Pacific  coast,  become  a  densely  popu- 
lated portion  of  the  country.  This  dryer  region  is 
also  the  most  elevated,  as  has  already  been  fully  ex- 
plained. The  results  of  the  conditions  thus  indicated 
are  sufficiently  shown  in  the  above  table  and  the  fol- 
lowing : 

Gkooraphical  Distribution  or  thr  Population 
OF  TDK  Unitro  Statrs  in  Accordancr  with 
thr  Topographical  Fraturr9. 


Region. 


North  Atlantic  Coast  

Middle  Atlantic  Coast  

South  Atlantic  Coast  

Gulf  Coast  

Northeastern  Appalachian 
Central  Appalachian  Region 

Region  ot  the  Great  Lakes  

Interior  Table-land    

Southern  Appalachian  Region  

Ohio  Valley  

Southern  Interior  Table  land  

Mississippi  River  Belt,  south  

Mi-wiswlppi  River  Belt,  north  

Southwestern  Central  Region  

Central  Region  

Prairie  Region  

Missouri  River  Belt  

Western  Plains  

Heavily  Timbered  Region  of  the 

Northwest   

Cordllleran  Region  


Population. 


3316.883 
4375,194 
875.387 
l.OM.MSl 

8.049.470 
5  TMJMM 
2!6'.l6.0b5 
2.442.799 
8327.478 
710.268 
!  991.  *  • 

2,w:«^/7 

4.401346 
5.722 ,4tvS 


1.129337 
982311 
715.789 


Percentage 
p  of  T°|*' 


S.S 
8.7 

I.  7 
9  1 

a 
« 1 
11 4 

6  4 
4.9 

7  3 
1.4 

4  0 

5  8 

8  8 

II.  4 
1.7 
0  7 

9  3 
1.9 
14 


The  larger  divisions  of  the  country  are  represented 
a*  follows,  both  as  to  the 
its  different  elements : 


Region. 

Percentage  of  Population 

Total. 

Foreign. 

Colored. 

Central  Valley.  

29.84 
58.90 
18.88 
8.98 

99  74 
U.09 
8  40 

7.94 

40  50 
MM 

a 

In  regard  to  the  distribution  of  the  population  of 
the  United  States  in  towns  and  cities,  and  the  posi- 
tions of  those  centres,  the  following  may  be  stated: 

In  1790  there  were  in  the  country  four  cities  having 
a  population  of  from  8,000  to  30,000  and  two  above 
30,000,  but  not  one  surpassing  75,000  in  number. 
Fifty  years  later,  there  were  forty-four  towns  and 
cities  having  a  population  of  8,000  and  over,  and  one 
of  about  500,000.  In  1880  there  were  286  towns  with 
over  8,000  inhabitants. 

The  following  statement  gives  the  names  and  pop- 
ulation of  all  the  cities  having,  in  1890,  a  population 
of  over  100,000 : 


Name. 

New  York.. 
Chicago 
Phlla.lel 


OVRR  1,000,000. 


Popu 

In  : 


1AIJ.J01 
IJ9RJN 


Iphla  

Ovrr  500,000  and  Under  i,< 
Brooklyn   804377 

Ovkr  250,000  and  Below  500,000. 

St.  Louis   460. JS7 

Boston   440397 

Baltimore  

San  Francisco,  Cat   997399 

Cincinnati   996309 

Cleveland,  Ohio   9S1340 

Buffalo,  N.  Y   955348 

Ovrr  100,000  and  Bklow  250,000. 


New  Orleans,  La 
Pittsburg.  Pann 


8.478 

Washington.  D.C   3*U« 

Detroit,  Mich   907.791 

Milwaukee.  Wis   9Ct<jr» 

1S3.0* 
IM3H 


»  •  •  a  a  *  4)  •••••  ■••»••  •  a  a  a  a  a  • 

■**• ti ia« •*attattst4l*it ■ 


.  .  .  a  •  a  .  a  .  a  a  a  ta.aaa.aaa>*  a  •  •  a  •  . 


I. 


aa*a«a***a*a*  a  • *  a 


190.180 


aaaaaaaaaaa 


Newark,  N.  J 

Louisville,  Ky  

Minneapolis,  Minn 
Jersey  City.  It.  J.. 
Rochester,  N.  Y 
Omaha.  Neb. . . 
St.  Paul.  Minn 
Providence,  R. 

Denver,  Col  

Indianapolis,  Ind 
Kansas  City.  Mo 
Allegheny  City,  P*.. 

Ovrr  75,000  and  Brlow 

Be  ran  ton.  Pa  

Albany,  N.  Y  

New  Haven,  Ct  

Worcester.  Mass  

Richmond.  V*  

Ps r*»on»  Ki  J.  »•*•«•••■•*••«•••••■•••■■ 
Mi*m  ph     Xcn  n ..  ••*•.«.  •  •  - 

The  census  of  1880  showed  that  of  the  total  popula 
tlon,  50,155.783,  there  were  6,679,143  born  in  foreign 
countries,  or  15,364  persons  foreigners  to  100,000  na- 
tive born;  this  ratio  was  a  little  less  than  in  i»7©, 
when  the  number  of  foreign  born  was  16,875  to  I0°- 
000  native. 

The  following  tables  show  the  number 
grants  arriving  in  the  United  States  for 
each  decade  from  1821  to  1880,  and  for 
each  year  from  1881  to  1887.  The  yearly 
average  during  each  decade  rose  rapidly, 
from  14,344  in  the  decade  1821-30  to  294,- 
469  for  the  decade  1871-80.  The  num- 
ber of  immigrants  for  the  year  1881  was  more  vnan 
twice  as  great  as  the  yearly  average  of  the  precedinc 
decade.  The  maximum  was  reached  in  1882,  when 
the  number  of  immigrants  reached  730,349,  from 
which  time  forward  there  was  a  falling  off,  the  figure- 
in  1885  being  350,510.  A  portion  of  this  appar 
ent  decrease  seems  to  be  due  to  the  fact  that  the  su- 


Nurabef  ai 
immigrants 
arriving  m 
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titties  of  the  immigration  by 
Mexico  —  the  Utter  very  small  in  amount,  however  — 
could  not  be  collected;  so  that  since  July  i,  1885,  ar- 
rivals of  this  kind  have  been  excluded  from  the  tables 
of  immigration.  In  the  first  table  herewith  given, 
the  nationality  of  the  immigration  is  only  Imperfectly 
given,  the  British  Islands  being  separated  from  the 
rest  of  Europe,  and  the  figures  also  being  for  China. 
As  will  be  noticed,  the  immigration  from  Europe  and 
China  made  up  about  five-sixths  of  the  total  during 
the  decade  1871-80.  But  in  the  decade  1851-60  the 
immigration  from  Europe  made  up  twenty-four 
twenty-fifths  of  the  tout,  that  from  China  being 
practically  null.  The  apparent  increase  of  immi- 
gration from  extra- European  countries  indicated 
in  the  table  for  the  decades  since  i860  is  chiefly  due  to 
the  rapid  increase  of  immigration  into  the  United 
States  from  the  adjacent  Dominion ;  but  this  is  made 
up  in  part  of  persons  who  have  come  to  the  United 
States  from  Europe  by  way  of  Canada : 
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[In  this  and  the  following  table  notice  must  be 
taken  of  the  fact  that  for  the  last  half  of  1885  and  for 
1886  and  1887  the  immigration  from  British  North 
America  and  Mexico  is  not  included.] 

Still  further  light  will  be  thrown  on  this  subject  by 
the  following  table,  in  which  the  nationality  of  the 
immigration  into  the  United  States  is  given  in  con- 
siderable detail  for  the  years  1881  to  1887,  in  percent- 
ages of  the  total  amount.  From  this  table  it  will  be 
seen  that  Germany  has  furnished  during  the  past 
seven  years  somewhat  less  than  one-third  of  the  total 
immigration;  Great  Britain  and  Ireland  somewhat 
more  than  a  quarter;  Norway  and  Sweden  about  a 
tenth;  British  North  America  about  a  tenth;  Austro- 
Hungary  a  little  over  six  percent. ;  Russia  (including 
Poland),  from  four  to  five  per  cent. ;  and  Italy  nearly 
the  same.  These  nationalities  together  have  fur- 
nished during  the  past  six  years  about  ninety-five 
per  cent,  of  the  total.  The  immigration  from  Italy 
and  Russia  shows  a  moderately  rapid,  but  pretty  uni- 
form, increase  from  v#;arto  year: 


Table  Showing  thk  Nationality 
of  Immigrants  INTO  THB  Unitkd  States  for 
thk  Years  1881-84. 


lftRl 
11. 

tfUU 
IBM. 

Great  Britain  

IS.  10 

IS.  11 

13.99 

13  69 

9  V> 

9  99 

14.67 

13  70 

8  93 

4.10 

6  80 

6  HI 

37 

16 

39 

87 

l.M 

1.76 

1.71 

1.6* 

.78 

.76 

.70 

80 

84  66 

81  80 

33  88 

83  73 

Ns»  tnr>r  1  *  n  a 

3  79 

4  08 

6.18 

3  14 

1  An 

1  Aft 

Ml 

Norway  and  Sweden  

11.61 

13  00 

9.46 

883 

Russia  

2  01 

8  07 

1.78 

4  89 

.08 

66 

.16 

.11 

Switzerland  

1  63 

1.63 

8.00 

1.78 

Other  European  Coun  tries.  . 

.08 

06 

.06 

.as 

China-  

8  87 

4.87 

.07 

.02 

British  North  America. 

13  33 

11  90 

11.74 

10  88 

54 

.66 

.78 

1  85 

100  00 

100.00 

100  00 

100.06 

Percentage  Table  Showing  the  Nationality  or 
Immigrants  into  the  United  States  for  the 
Years  1885-87* 


I  KK >. 

loot . 

15.93 

18.75 

90.64 

14.91 

18.47 

14.06 

7.81 

1023 

7JW 

M 

.43 

M 

1.67 

1.69 

UN 

iM 

.90 

1.08 

C*^Tnxs\ny« >•■••••■  •••>•>>■■•  . » • 

30.78 

31 .96 

SI  M 

Italy  

Netherlands  

4.49 

7.78 

8.99 

.71 

.08 

IAS 

Norway  and  Bweden  

9.47 

11.73 

18.46 

Russta  .   

6.79 

8.46 

6.95 

Spain  and  Portugal  

.86 

.13 

.01 

Switzerland  

1.46 

1.16 

1.86 

Other  European  Countries  

.19 

.64 

M 

China  

.09 

.00 

.00 

British  North  America  

6.33 

All  Other  Countries  

1.41 

1.89 

I  Ml 

100.00 

100.00 

100.00 

The  immigration  into  the  United  States  is  very  un- 
equally distributed  over  the  surface  of  the  country. 
An  inspection  of  the  census  tables  and  the  accom- 
panying maps  shows  that  Immigrants  in  very  large 
proportion  seek  Northern  regiona.  In  the  Southern 
States,  with  the  exceptions  of  Florida,  Louisiana  and 
Texas,  the  foreign  element  is  practically  null.  Vir- 
ginia, North  Carolina,  South  Carolina,  Alabama, 
Georgia,  and  Mississippi  have  less  than  one  per  cent, 
of  foreign  born  population;  and  no  State  south  of 
Pennsylvania  and  the  Ohio  River  and  east  of  the 
Mississippi  has  as  much  as  four  per  cent.  In  the  belt 
of  States  between  the  parallels  of  41*  and  45*,  on  the 
other  hand,  the  foreign  element  is  most  strongly 
represented.  Thus  in  Massachusetts,  Connecticut, 
Rhode  Island,  New  York,  Michigan,  Wisconsin, 
Minnesota,  and  Dakota  the  foreign  born  population 
is  over  twenty-five  per  cent,  of  the  native,  and  in  the 
two  last-named  States  over  fifty  per  cent.  Iowa, 
Nebraska,  and  Kansas,  forming  a  belt  of  States 
extending  southwesterly  from  Wisconsin  and  Minne- 
sota to  the  37th  parallel,  have  a  foreign  born  popula- 
tion ranging  between  ten  and  twenty-five  per  cent,  of 
the  native,  except  in  the  case  of  Nebraska,  where  the 
foreign  is  a  little  over  twenty-five  per  cent.  In  some 
of  the  thinly  inhabited  States  farther  west  *he  foreign 
clement  is  still  more  prominent,  as  in  Colorado, 
Utah,  Nevada,  Arizona,  and  California.  In  Nevada, 
for  example,  according  to  the  census  of  1880,  the  for- 
eign born  inhabitants  were  to  the  natives  in  the  ratio 
of  70.065  to  100,000.    But  it  must  be  remembered  in 


•The  immigration  Into  the  United  States  arriving  at  the  sis 
prindi>*l  porta  (embracing;  about  ninety-eight  per  cent,  of"  the 
entire  immigration)  waa.  for  the  first  nine  mouths  of  the  year 
18S8,  <j3.Boi.  a  slight  increase  over  that  of  the  corresponding 
months  of  the 
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this  connection  that  the  entire  population  of  Nevada 
at  that  time  was  only  62,366,  and  that  of  Arizona  40,- 
440.  In  no  State  or  Territory  does  the  foreign 
element  equal  the  native,  and  only  in  Nevada, 
Arizona,  Dakota,  Minnesota,  and  California  it  it 
than  half  as  large,  while  in  the  two  last-named 
tcs  it  is  but  little  more  than  half.  Texas  forms  an 
exception  to  the  other  Southern  States,  the  foreign 
element  being  of  importance,  especially  in  the  south- 
western portion  of  the  State.  The  State  as  a  whole 
has,  however,  only  a  little  less  than  eight  per  cent,  of 
foreign  born  inhabitants. 

The  percentage  increase  of  the  native  white  element 
of  the  population  was,  for  the  three  decades  1851-80, 
as  follows : 

1851-60  83.85 

1861-70   .22.96 

1871-80  81 .25 

Early  in  1883  an  Act  was  passed  by  Congress  sua- 
pending  Chinese  immigration  into  the  United  States 
for  the  term  of  twenty  years.  This  was  vetoed  by  the 
President,  and  another  one  was  passed  having  nearly 
the  same  provisions  as  the  first,  but  limiting  the  time 
of  its  operation  to  ten  years.  This  Act  was  not  vetoed ; 
but  became  a  law  May  6,  1883.  This  second  Act  Is 
entitled  "  An  Act  to  execute  certain  treaty  stipula- 
tions relating  to  Chinese."  From  and  after  ninety 
days  after  the  passage  of  this  Act  the  entrance  of 
Chinese  "laborers"  into  the  United  States  was  for- 
bidden, and  any  master  of  a  vessel  bringing  them 
here  was  punishable  by  a  fine  of  $500  for  each  laborer 
so  brought,  and  also  by  imprisonment  for  a  term  not 
exceeding  one  year.  The  pretext  for  this  unprec- 
edented Act  was  "  that  the  coming  of  Chinese  labor- 
era  to  this  country  endangers  the  good  order  of 
ocalitlea  "  within  the  territory  of  the  United 
The  term  "laborers"  was  held  to  mean 
"both  skilled  and  unskilled  laborers,  and  Chinese 
employed  in  mining." 

Further  legislation  relating  to  the  exclusion  of  the 
Chinese  from  the  United  States  was  had  by  Congress 
in  1888.  The  two  Acts  were  passed,  the  first  having 
been  approved  Sept  13,  1888,  and  a  second  supple- 
mentary to  this,  Oct.  1,  of  the  same  year.  The  object 
of  these  two  acts  was  to  prevent  the  Chinese  who 
were  then  in  the  United  States  from  returning  after 
having  left  this  country.  The  first  act  (approved 
Sept.  13)  allowed  a  native  of  China  to  return,  pro- 
vided he  had  a  "  lawful  wife,  child  or  parent  within 
the  United  States,  or  property  therein  of  the  value  of 
p  .  one  thousand  dollars,  or  debts  of  like 
ofchUi?a«  amount  due  him  and  pending  settle- 
ment." This  privilege  was  entirely  can- 
celled by  the  supplementary  Act,  approved  Oct.  1 ; 
and  as  the  matter  now  stands,  only  "  Chinese  officials, 
teachers,  students,  merchants,  or  travelers  for  pleas- 
ure or  curiosity  are  permitted  to  enter  the  United 
States."  Furthermore,  it  is  provided  that  in  order  to 
become  entitled  to  such  entrance  they  must  "obtain 
the  permission  of  the  Chinese  Government  or  other 
Government  of  which  they  may  at  the  time  be  citi- 
zens or  subjects."  This  permission,  and  the  personal 
Identity  of  the  party  having  obtained  it,  must  be 
authenticated  by  the  diplomatic  or  consular  repre- 
sentative of  the  United  States  at  the  port  or  place 
from  which  the  party  comes.  It  is  further  provided 
that  any  master  of  a  vessel  landing,  or  attempting  to 
land,  any  Chinese  laborer  "  in  contravention  to  the 
provisions  of  this  Act,  shall  be  deemed  guilty  of  a 
misdemeanor,  and,  on  conviction  thereof,  shall  be 
punished  with  a  fine  of  not  less  than  five  hundred  nor 
more  than  one  thousand  dollars,  in  the  discretion  of 
the  Court,  for  every  Chinese  laborer  or  other  Chinese 
person  so  brought,  and  may  also  be  Imprisoned  for  a 
term  of  not  less  than  one  year,  nor  more  than  five 
years,  in  the  discretion  of  the  Court." 

Provisions  have  also  been  made  by  Act  of  Congress 
for  the  regulation  of  the  immigrant  carrying  business, 
and  rules  have  been  prescribed  as  to  food,  water, 
light,  space  occupied,  etc.  A  tax  of  fifty  cents  is  also 
imposed  on  all  immigrants  landing  in  this  country  to 
be  used  "in  defraying  the  expense  of  regulating  im- 


migration under  this  Act,  and  for  the  care  of  immi 
grants  arriving  in  the  United  States,  for  the  relief  oi 
such  as  are  in  distress,  etc."* 

By  an  Act  of  Congress,  approved  Aug.  3, 1883,  it  it 
provided  that  no  convict,  lunatic,  idiot, 
or  person  "  unable  to  take  care  of  him-  ^Jfijl? 
self  or  herself  without  becoming  a  public 
charge,"  shall  be  permitted  to  land.  Under  the  pro- 
visions of  this  Act  it  appears  that  from  1883  to  Sept. 
35,  1888,  7,764  immigrants  had  been  returned  from 
the  United  State*  to  their  own  countries— or  an  aver- 
age of  about  1 ,300  persons  a  year.  Of  those  thai  re- 
turned from  1883  to  '888  inclusive,  there  were  37 
convicts,  371  lunatics,  and  131  idiots.  The  remainder 
(7ia35  persons)  were  returned  as  "  liable  to  become  1 
public  charge."  t 

The  Public  Lands. 


ligration  from  Et 
consists  largely  of  people  seeking  homes  in  the  New 
World ;  and  this  want  is  chiefly  supplied  by  the  pur- 
chase of  government  land — "public  lands,"  at  ustulW 
designated  by  the  authorities — that  Is,  of  such  land 
as  is  offered  for  sale  by  authority  of  the  General  Gov- 
ernment, under  the  direction  oi  the  General  Land 
Office — a  branch  or  subdepartment  of  the  Depart- 
ment of  the  Interior.  It  is  desirable, 
therefore,  that  the  way  in  which  the 
General  Government  came  in  possession 
of  these  landa  should  be  briefly  stated,  and  1 


Eiteoiasd 


given  of  their  extent  and  position. 

The  boundaries  of  the  United  States  as  fixed  by  the 
provisional  treaty  made  with  Great  Britain  in  17&, 
and  by  the  definitive  treaty  in  1783,  gave  to  the  United 
Statea  essentially  the  region  south  of  the  Great  Lake* 
and  east  of  the  Mississippi,  as  far  south  as  the  parallel 
of  31°  ;  and  the  southern  boundary  east  of  the  Mi*»i»- 
sippi,  as  thus  established,  nearly  along  the  ji*t 

Ssrallel,  was,  in  1795,  reaffirmed  by  treaty  with 
pain,  by  which  the  line  between  the  United  Statu 
and  the  Floridas  was  fixed ;  but  difficulties  soon  arose 
in  regard  to  the  northern  boundary,  both  In  its  < 
and  western  portions,  which  were,  durir 
the  subject  of  heated  discussion,  and  wfc 
once  threatened  to  involve  the  two  1 
Britain  and  the  United  States,  in  war.  The  most  im- 
portant points  were,  however,  peaceably  settled  is 
1846,  and  the  last  point  in  dispute  finally  disposed  oi, 
by  reference  to  the  Emperor  of  Germany  as  arbitrator, 
in  1873. 

At  the  time  of  the  adoption  of  the  Constitution  07 
the  original  thirteen  States,  most  of  them  had  claim*, 
rather  vague,  and  in  many  cases  decidedly  conflict 
ing,  to  a  more  or  less  indefinite  area  of  country  wett 
of  their  settlements,  and  extending  back  to  the  Miuiv 
slppi  River.  After  much  discussion,  the  States  hsr 
ing  these  claims,  influenced  by  the  distinc  t  realiiatioB 
of  the  trouble  which  would  ensue  in  case  an  attempt 
was  made  to  maintain  them,  did,  in  response  to  » 
resolution  of  Congress,  consent  to  a  transfer  of  these 
claims  to  the  United  States.  The  first  cession  of  this 
kind  was  that  of  New  York,  in  1781,  and  the  last,  that 
of  Georgia,  in  1802.  The  region  thus  ceded  wis 
divided  into  two  territories,  one  of  which  was  called 
the  "  Territory  Northwest  of  the  River  Ohio,"  tbe 
other  the  M  Territory  South  of  the  River  Ohio."  Tfci* 
region  formed  the  nucleus  of  the  public  lands  of  the 
United  States.  This  did  not  include  the  present 
States  of  Kentucky  and  Tennessee,  the  former  having 
been  admitted  to  the  Union  without  any  claim  on  the 
part  of  the  United  States  to  proprietorship  in  the 
soil,  and  similar  rights  in  reg-trd  to  the  latter  bavinr 
been  relinquished  by  Act  of  Congress.    Tbe  total 


•Thia  tax  is  not 
Canada  or  Mexico. 

f  A  very  stringent  Act  was  passed  by  Congrrsa  In  18K  prc- 
hlhitlng  the  Importation  and  immigration  of  foreigner!  Ml 
aliena  "  under  contract  or  agreement  to  perform  labor  is  0* 
United  States,  ita  Territories,  and  the  District  of  Columt-J 
This  Act  can  have  little  practical  effect  on  tbe  number  of  ubo- 
grants  arriving  in  this  country :  nor  has  tbe  writer  t 
procure  any  de6nlte  Information  as  to 
have  ever  l>een  aent  hack  under  its  | 
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area  of  the  United  State*  at  this  time  wu  about  850,- 
000  square  miles.  The  first  additioa  made  to  this 
was  by  the  French  cession  of  the  undetermined  area 
known  as  Louisiana.  This  was  brought  about  bj 
Jefferson,  who  lecognlsed  the  fact  that  France  would 
not  be  able  to  hold  the  region  against  the  English, 
with  whom  Bonaparte,  at  that  time  (1803-1804)  First 
Consul,  was  about  to  go  to  war.  The  treaty  of 
cession  with  Bonaparte  gave  no  precise  limits  to  the 
territory  ceded,  but  only  described  It  as  being  the 
same  as  that  ceded  by  Spain  to  France  according  to 
the  treaty  of  San  Udefonso.  This  vagueness  was,  no 
doubt,  agreeable  to  the  wishes  of  the  American 
negotiators,  who  did  not  lack  foresight,  and  who 
must  easily  have  comprehended  the  fact  that  the 
more  vague  the  terms  of  the  cession  the  better  the 
chance  of  a  future  extension  of  the  claims  of 
the  United  State?  westward.  In  point  of  fact  the 
French  cession  did  not  include  the  country  west  to 
the  Pacific,  as  it  was  afterward  held  to  do,  for  the 
French  had  no  claim  whatever  to  the  region  west  of 
the  head  of  the  Missouri.  As  a  consequence  of  this 
cession,  however,  this  vast  region  did  come  into 
possession  of  the  United  States,  the  boundary  having 
been  finally  settled  in  1873,  after  ninety  years  of 
discussion.  The  final  settlement  was  by  a  refer- 
ence of  the  point  in  dispute  to  the  Empeior  of 
Germany,  who  decided  in  favor  of  the  United  States ; 
the  main  question  with  regard  to  the  extension  of  the 
boundary  along  the  line  of  the  49th  parallel  to  the 
Pacific,  having  been  settled  in  1846  by  the  Webster- 
Ashburton  treaty,  which  fixed  the  boundary  as  far 
west  as  the  Straits  of  Fuca.  This  cession  of  Louisiana, 
aa  finally  settled  by  treaty  with  England,  added  largely 
to  the  area  of  the  United  States,  extending  its  limits 
to  the  Pacific  Ocean,  and  giving  that  country  com- 
plete possession  of  the  Central  River  system  of  the 
continent.  The  cost  of  this  cession  to  the  United 
States  was  about  twenty-three  and  a  half  million  dol- 
lars in  principal  and  interest. 

A  further  addition  to  the  territory  of  the  United 
States  was  by  a  cession  from  Spain  of  the  territory 
comprised  in  the  present  State  of  Florida,  which 
took  place  in  1819,  the  area  thus  conveyed  being 
about  58,680  square  miles,  and  the  cost  about  six  and 
a  half  millions  of  dollars.  Previous  to  this  cession, 
however,  the  United  States  had,  by  Act  of  Congress 
passed  in  secret  session  in  181a,  but  not  promulgated 
until  1818,  taken  possession  of  an  area  of  about  9,740 
square  miles  in  West  Florida,  which  was  claimed  by 
the  Spanish  Government  as  its  property,  but  which 
claim  was  relinquished  by  the  cession  of  1819. 

The  next  acquisition  of  territory  by  the  United 
States  was  the  result  of  the  admission  into  the  Union 
of  the  Republic  of  Texas,  a  former  province  of  Mex- 
ico, having  an  area  of  265,780  square  miles.  This 
annexation  led  to  a  war  with  the  country  to  which 
Texas  had  formerly  belonged,  the  result  of  which 
was  the  conquest  of  Mexico,  the  occupation  of  its 
capital  by  the  United  States  army,  and  the  dictation 
of  a  treaty  of  peace  called  the  "  treaty  of  Gaudalupe- 
Hidalgo,"  which  was  proclaimed  July  4,  1848.  By 
this  treaty  the  southern  boundary  of  the  United 
States  was  established;  but  subsequently,  Dec.  30, 
1853,  a  purchase  was  made  of  a  strip  ot  land  lying 
south  of  the  Gila  River  in  New  Mexico  and  Arlaona, 
and  containing  about  47,330  square  miles.  This  is 
known  as  the  "  Gadsden  Purchase." 

The  claims  of  both  Great  Britain  and 
Clatnuof  Mexico  to  the  region  lying  west  of  the 
i'liTsiid  Missouri  and  northwest  of  Texas  being 
Mexico.  extremely  vague,  it  is  not  possible  to 
state,  with  any  approach  to  precision, 
what  portions  of  this  area  originally  belonged  to  the 
two  powers  in  question.  All  that  can  be  said  is  that, 
remotely,  in  consequence  of  the  purchase  of  "  Louis- 
iana" from  Bonaparte,  and  more  directly,  as  the 
reault  of  treaties  with  Great  Britain  and  Mexico, 
settling  the  northern  and  southern  boundaries  of  the 
United  States,  the  last-named  country  came  into 
'  >n  of  a  little  over  1,800,000  square  miles  of 
shown  in  the  following  statement  of  the 


nature  and  sise  of  the  areas  added  from  time  to  < 
to  what  was  the  original  domain  of  the  Colonies  at 
the  time  of  their  establishment  as  an  independent 

: 

Original  area  of  the  United  States     8<lQ*r*  849  lu» 
Addi-d  bv  purchase  of  Florida,  1819,  in- 
cluding S.740  square  miles  previously  In 
dlspuse.  but  in  possession  ot  the  United 

Annexation  of  Texas,  1448         ::::::::::  »S.7» 

Purchase,  1853    47,330 

of  Louisiana  and  cessions  by 

  1,804,665 


One  other  addition  to  the  area  of  the  United  States 
was  made  in  1867,  namely,  by  the  purchase  from  the 
Russian  Government  of  the  region  known  as  Alaska, 
which  comprises  an  area  of  about  530,000  square 
miles.  The  price  paid  for  this  piece  of  land  was 
$7,200,000.  The  purchase  of  this  territory,  the  near- 
est point  of  which  is  four  hundred  miles  distant  from 
the  northern  line  of  Washington,  was  an  entirely 
unprecedented  act  on  the  part  of  the  United  States, 
all  the  rest  of  the  possessions  of  this  country  forming 
one  compact  mass  of  land.  Whenever,  in  the  course 
of  this  work,  mention  is  made  of  the  United  States, 
it  will  be  understood  that  Alaska  is  not  Included, 
unless  a  statement  to  that  effect  is  specially  made  in 
the  same  connection. 

The  entire  area  of  the  public  lands  of  the  United 
States  (exclusive  of  Alaska,  no  portion  of  which  has 
yet  been  surveyed)  is  estimated  Dy  the  Commissioner 
of  the  General  Land  Office,  in  his  report  for  the  year 
1886,  at  2,836,725  square  miles,  or  1,815,504,147  acre*. 
Of  this  area  there  had  been  surveyed,  up  to  June  30, 
1886,  971,174,878  acres,  leaving  844,329,369  unsur- 
veyed.  In  reference  to  thl*  unsurveyed  portion  the 
Commissioner  made  the  following  remark:  "Ths 
volume  of  land  In  the  unsurveyed  portion  of  the 
public  domain  suitable  for  homes  and  subject  to 
settlement  under  the  law*  of  the  United  State*  i*  oi 
comparatively  small  proportions." 

Of  the  public  lands  of  the  United  State*  a  large 
quantity  has  been  sold  for  cash,  and  a  much  larger 
amount  taken,  under  various  Act*  of  Congress,  for 
schools  and  other  educational  purposes;  as  military 
bounty;  as  "swamp  land,"  given  to  the  respective 
States  where  it  occurs,  or  has  been  claimed  to  occur ; 
as  a  bonus  for  the  construction  of  various  line*  of 
railroad,  especially  those  traversing  the  continent 
from  east  to  west ;  as  "  homesteads  "  to  actual  settlers, 
and  for  various  other  purposes.  It  is  Impossible  to 
state  the  exact  amount  of  the  public  land  which  has 
been  thus  disposed  of,  but  it  is  certain  that  nearly  all 
the  valuable  portion  of  the  nation's  great  inheritance 
has  been  taken  up  already,  or  has  passed  out  of  the 
control  of  the  Government.  In  regard  to  this  point 
the  following  quotation  mar  be  made  from  the  intro- 
duction to  the  volume  entitled  "  Statistic*  of  Agricul- 
turf,"  forming  a  part  of  the  report  of  the  census  of 
1880,  and  published  in  1883,  the  remarks  here  quoted 
being  from  the  pen  of  General  Walker,  formerly 
superintendent  of  that  census : 

"  It  thus  appears  that,  notwithstanding 
the  imposing  total  of  1,400,000  square 
miles  of  still  unsettled  territory,  the 
amount  of  land  available  for  occupation 
for  ordinary  agriculture  is  not  large. 
The  Public  Land  Commission  in  their  report  of  1880, 
say:  *  It  was  estimated  June  30,  1879,  that  (exclusive 
of  certain  lands  in  Southern  States)  of  lands  over 
which  the  survey  and  disposition  laws  had  extended, 
lying  in  the  West,  the  United  States  did  not  own,  of 
arable  agricultural  public  lands,  which  could  be  cul- 
tivated without  irrigation  or  other  artificial  appli- 
ances, more  than  the  area  of  the  present  State  of  Ohio, 
namely,  25,566,960  acres.  The  quantity  of  land 
taken  up  in  the  arable  region  during  the  year  ending 
June  jo,  1880,  was  about  7,000,000  acres.  The  Com- 
mission, therefore,  reaches  the  startling  conclusion 
that,  at  the  same  rate  of  absorption,  the  arable  lands 


Valuable 
land 
already 
gone. 
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to  situated  will  all  be  taken  up  within  three  years,  or 
by  June  30,  1883.' 

"It  is  indeed  an  astonishing  announcement  that 
the  public  land  system,  so  far  as  relates  to  agricul- 
tural settlers,  has  virtually  come  to  an  end ;  that  the 
homestead  and  pre-emption  acts  are  practically 
exhausted  of  their  contents." 

Professor  A.  B.  Hart  has  compiled  from  public 
documents  the  following  approximate  statement  of 
the  manner  in  which  the  public  lands  had  been  dis- 
posed of  up  to  the  various  periods  mentioned.  The 
given  indicate  acres : 


Date. 

Sale*. 

To  1790  

1.487.9W 

1801  

1,874,917 

j:  

19,423.213 

1M1  

98 ,048,977 

J61.798.816 

181,887,859 

MM  

199 ,384,116 

Grants  to  In-    Grants  to 
dividual*  {States  other 
other  than      than  for 

for  Interna)  Internal  lm 
lmprove- 

ents. 


3,154,660 
7,960,152 
9.766,033 


1G7,48S,606 


Grants  for 
Internal  Im- 
provement* 

to  State* 
and  Corpor- 


158.4 17,594 


1,780.506 


162 ,230 ,099 


3,799,677 


113,430,119 


In  reference  to  the  wasteful  and  reckless  manner  in 
which  the  public  lands  of  the  United  States  had  been 
given  away,  until  but  little  of  value  remains.  Pro- 
fessor Hart  makes  the  following  remarks: 

"  Experts  in  the  Land  Office  assure  us  that,  making 
all  deductions  and  allowances,  the  remaining  lands 
are  worth  upwards  of  a  thousand  million  dollars. 
There  is  no  evidence  in  the  past  policy  of  the  govern- 
ment for  believing  that  we  shall  actually  net  one- 
tenth  of  that  amount.  The  greater  part  of  the  region 
is  officially  classified  as  '  desert  lands,'  and  is  for  sale 
in  tracts  of  six  hundred  and  forty  acres,  at  a  dollar 
and  a  quarter  an  acre.  Nothing  but  the  temporary 
increase  of  pre-emption  enables  the  Land  Office  at 
present  to  pay  Its  running  expenses  out  of  income. 
The  golden  time  is  past;  our  agricultural  land  is 
gone;  our  timber  lands  are  fast  going;  our  coal  and 
mineral  lands  will  be  snapped  up  as  fast  as  they  prove 


»  # 


Agriculture. 


The  following  statements  and  tables  present  a 
succinct  view  of  the  nature  and  importance  of  the 
agricultural  interests  of  the  United  States,  beginning 
with  the  cereals. 

I.— The  Cereals. 

The  following  table  shows  the  production  of  the 
cereals  in  bushels,  as  returned  by  the  census  of  1880: 

Prod  action 
In  Bushels. 

Barley   44.1U.496 

Buckwheat   11,817,897 

Indian  corn  i.754.w,i.535 

Oata   *W*W.999 


Production 
of  cereals 


The  production  of  barley  was  largest 
in  California  (twelve  and  a  half  million 
bushels) ;  other  States  producing  consid- 
sble  quantities  were:  New  York,  Iowa,  Minnesota, 
Nebraska,  Ohio.  No  other  state  produced  as  much 
as  one  million  bushels.  In  1886  the  total  production 
of  barley  in  the  United  States  was  59,428,000  bushels; 
of  that  amount  California  produced  16.038,000  bushels ; 
and  New  York,  Minnesota,  Wisconsin  and  Iowa  each 
over  five  million  and  less  than  ten  million  bushels; 
while  Nebraska,  Michigan  and  Dakota  each  produced 
over  one  million  and  less  than  five  million  bushels. 

Quarterly  Journal  of  Economic*,  vol.  i.  p.  i8t  (number  for 
\  1887). 


The  total  production  of  buckwheat  within  the 
United  States,  according  to  the  census  of  1860,  was 
11,817,337  bushels;  of  this  amount  New  York  and 
Pennsylvania  produced  respectively,  4,461,300  and 
3,593,336  bushels.  No  other  State  produced  as  much 
as  half  a  million  bushels;  the  production  of  this 
cereal  in  the  Gulf  States  being  extremely  small,  that 
of  the  Pacific  States  being  also  very  insignificant. 
No  one  of  the  States,  other  than  New  York  and 
Pennsylvania,  produced  as  much  as  half  a  million 
bushels. 

In  1886  the  total  production  of  buckwheat  was 
1 1,809,000  bushels,  or  almost  ex- 
actly the  same  as  in  the  last  cen- 
sus year  (1879). 

Indian  corn  is  the  most  bulky 
crop  among  the  cereals,  the 
total  yield  as  reported  by  the 
census  of  1880  being  1,754,861, 
535  bushels.  The  principal  pro- 
duction of  this  crop  is  in  the 
belt  of  States  lying  north  of 
the  Ohio,  and  in  the  same  lati- 
tude on  the  west  of  the  Missis- 
sippi, as  will  be  seen  from  the 
'following  table: 

Production  la 
SUte.  bushels  In  1579. 

Illinois  E*5.79tJ« 

Iowa   fffcOMJff 

Missouri..    903 ,486.718 

Indiana   115.4M.800 

Ohio   1UJB77.1M 

These  five  States  produced,  as  will  be  seen,  consid- 
ably  more  than  half  the  total  yield  of  the  country  in 
the  year  for  which  the  statistics  are  given.  As  we  to 
north,  south,  east  and  west  from  this  belt  we  find  the 
yield  of  Indian  corn  diminishing.  Still,  this  cereal 
Is  a  product  of  importance  even  as  far  south  as  the 
Gulf  States,  but  Is  of  comparatively  little  conse- 
quence in  New  England,  the  total  prodoction  of  the 
six  New  England  States  in  1879  being  only  8,376,133 
bushels. 

In  1886  the  total  yield  of  Indian  corn  was  1,665,- 
441,000  bushels,  and  the  States  producing  over  one 
hundred  million  bushels  each  were: 

Prodoction  In 

State.  bushels  In  1886 

Illinois   9O9JBI8.000 

Iowa   198X7,090 

Missouri   143,709.000 

Kansas   19EJ1EJM 

Indiana   II 8.796 jOOO 

Nebraska   i06j»/O) 


680,715318 


Y.cld  <* 
Indian  corn 


These  six  States  produced  in  that  year 
considerably  more  than  half  of  the  total, 
and  the  gradual  advancement  westward 
of  the  agricultural  development  of  the  country  is 
shown  in  the  appearance  of  Nebraska  in  the  above 
column  of  figures  as  a  producer  of  over  a  hundred 
millions  of  bushels.  The  yield  of  Indian  corn  in  thh 
State,  according  to  the  census  of  1870,  was  4,736,710 
bushels,  and  in  1879  it  had  increased  to  65,450,115 
bushels.  The  figures  for  Dakota  for  the  same  jean 
were  133,140  and  3,000,864  bushels. 

Of  this  crop,  so  important  as  it  is  for  home  coo- 
sumption,  but  a  very  small  fraction  is  exported.  The 
following  table  exhibits  the  total  produce  of  the 
country  Tor  the  years  since  the  census  year  (1879)  op 
to  and  Including  the  year  1886,  together  with  the  per- 
centage exported  for  each  year: 

Production  Per  cent 

Year.  In  bushels.  exported. 

1880.   1.717.484J548  6.6 

1881   1,194,916,000  8  7 

1889   1,617,025.100  l.« 

1883   1 .561.066 .896  8.0 

1884   1 ,796,538,000  II 

1885   1.M6.176JW  3  S 

1886   l^C6.441,0Oi  9.6 

The  yield  of  corn  in  1887  is  given  by  the  Depart- 
ment of  Agriculture  as  1,456,161,000  bushels,  and  mat 
of  1888  is  estimated  at  1.987,790,000  bushels.  Since 
1879  the  home  consumption  of  this  cereal  has  aver- 
aged about  twenty-seven  bushels  per  annum  for  each 
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inhabitant  of  the  country;  in  the  ten  years  preceding 
it  averaged  about  twenty-five  bushels. 

The  total  yield  of  oats,  as  reported  by  the  census  of 
18S0,  was  407,858,999  bushels.  The  distribution  of 
this  crop  is  pretty  uniform  all  over  the  country,  with 
the  exception  of  the  Gulf  and  Pacific  Coast  States, 
where  the  yield  of  this  cereal  is  very  small,  barley 
taking  the  place  of  oats  in  California  almost  entirely. 

The  following  table  exhibits  the  production  of  oats 
in  the  United  States  from  1880  to  1888: 


Year. 


........... 


Production 
In  bushels. 

..  4174*54*0 

. .  416,481.000 
. .  4*8,250.610 
..  671 ,802,400 

5*3498,000 

620,400AM 
634,184.000 


  70i; 

The  increase  in  the  number  of  acres  cultivated  in 
oat*  since  the  census  year  has  been  very  marked; 
more  so  than  in  the  case  of  wheat  or  Indian  corn. 
The  average  for  the  decade,  1870-79,  was  1 1,000,000 
acres;  that  for  the  years  1880-87  WM  a  1,000,000 acres. 

The  amount  of  rye  grown  in  the  United  States  as 
returned  by  the  census  of  1880  was  10,831,595  bushels ; 

the  principal  States  where  this  crop  is 
raised  being,  in  the  order  of  their  yield, 
Pennsylvania,  3,683,631;  Illinois,  3,131,- 
785;  New  York,  2,634,690;  Wisconsin,  2,398,513;  and 
Iowa,  1,518,605  bushels.  The  production  of  this 
cereal  in  the  States  south  of  Kentucky  and  Virginia 
is  extremely  small,  but  some  rye  is  given  as  grown  in 
every  State  and  Territory,  except  Arizona  and  Ne- 
vada. The  production  of  rye  in  1886  was  24,489,000 
bashels;  Kansas  appearing  this  year  as  a  producer  of 
a  little  over  two  million  bushels,  and  Nebraska  of 
rlyone  million. 

is  an  extremely  important  crop  in  the 
United  States,  and  is  the  only  cereal  of  which  the  ex- 
port is  considerable.  The  great  wheat- 
growing  States  are  those  along  the  north 
side  of  the  Ohio,  from  New  York  weft- 
ward  and  across  the  Mississippi  into  Iowa,  Kansas 
and  Northwest,  including  Nebraska,  Minnesota 
and  Dakota.   The  yield  of  the  census  year  (1879)  was 

i 59,479,505  bushels.  In  that  year,  Illinois,  Indiana, 
)hio,  Michigan,  Minnesota  and  Iowa  each  produced 
over  thirty  million  bushels ;  the  total  yield  of  those 
six  States  was  somewhat  more  than  half  that  of  the 
whole  country.  In  1887  the  total  was  very  nearly 
the  same  (456,339,000  bushels),  but  the  distribution 
of  this  yield  was  somewhat  different.  There  were  in 
that  year  also  six  States  producing  each  more  than 
thirty  million  bushels.  Of  these  six,  four  are  among 
those  Included  in  a  similar  category  for  the  year  1879. 
Michigan  and  Iowa  have  dropped  out  of  that  list,  and 
Dakota  and  California  must  be  inserted  in  their 
places.*  These  six  States,  as  before,  produce  almost 
exactly  half  the  entire  yield  of  the  country.  What  is 
more  remarkable  is,  that  Dakota,  which  in  1879  only 
figured  with  a  produce  of  3,830,289  bushels,  appears 
in  1887  as  furnishing  no  less  than  53,406,000  bushels, 
or  more  than  one-tenth  of  the  whole  crop  of  this 
cereal.  Other  States  of  importance  in  1887  were 
Missouri,  Iowa  and  Michigan,  each  of  which  pro- 
duced between  twenty  and  thirty  millions  of  bushels; 
and  Nebraska,  Oregon,  Pennsylvania,  Wisconsin, 
Kentucky  and  New  York,  each  of  which  produced 
between  ten  and  twenty  millions  of  bushels. 

In  the  tabular  statement  of  the  yield  of  wheat  for 
the  year  1887,  as  given  by  the  Department  of  Agricul- 
ture, forty- two  States  and  Territories  appear  as  pro- 
ducing more  or  less  of  this  cereal,  but  the  quantity 
grown  south  of  Kentucky  and  Virginia  is  very  small. 
The  yield  of  the  Gulf  States  is  entirely  insignificant, 
Florida  and  Louisiana  not  appearing  at  all  in  the 
list ;  and  that  of  New  England  is  equally  unimpor- 


tant, the  whole  produce  of  that  section  of  the  country 
being  in  that  year  only  74,547  bushels. 

The  following  table  gives  the  production  of  wheat, 
total  value,  value  per  bushel,  and  amount  exported 
for  each  of  the  years,  1880-87 : 


Total  pro- 

Total value 

Av.  value 

Ami  export- 

Year. 

duction. 

of 

perbush  rl 

ed. 

(BuKhels.) 

crop. 

(In  cents.) 

(Bushel*.) 

1H80  

49*,.">49.86k 

1474,901  XV) 

96.1 

1864314U 

1881  

456^80,417 

1 194 

1914»9.S89 

isaa  

504 ,185,470 

444,603,126 

88.9 

14741 1418 

1883  

421.  rm  100 

383  .649479 

91.0 

111484,181 

1884  

519,T65.000 

890,869460 

644 

132 .570467 

1885  

357.119400 

275.820  £90 

77.1 

94,565 ,794 

16t*>  

457.218400 

68.7 

163^04.970 

1.SS7.   

*M  £29,000 

310,613460 

68.1 

Average . . 

44*315.099 

378,794.418 

834 

1)6400,076 

•The  yield  of  California  remained  nearly  the 


in  1887 


The  estimate  of  the  Agricultural  Department  of 
thevield  of  wheat  for  the  year  1888  is  415,868,000. 

The  grass  crop  is  well  understood  to  be  the  great- 
est of  all  the  crops  of  the  United  States.  Altogether, 
in  addition  to  the  very  large  amount  consumed  from 
the  ground  during  the  grazing  season,  the  value  of  the 
harvested  hay  reaches  nearly  to  that  of  the  greatest 
of  the  cereal  crops.  The  following  statistics  are 
presented : 

The  area  mown  in  1879  was  30,631,054  acres;  in 
1886,  36,501,688  acres.  The  value  of  the  hay  cut  in 
the  latter  year  was  $353,437,699.*  In  one  State  (New 
York)  the  value  amounted  to  over  fifty  millions  of 
dollars;  in  one  (Pennsylvania)  to  over  thirty  and  less 
than  forty  millions,  in  three  States  (Illinois,  Ohio, 
and  Iowa),  to  over  twenty  and  less  than  thirty 
millions. 

The  grass  and  hay  producing  industry  decreases  in 
importance  as  we  go  from  the  North  toward  the 
South.  Thus,  the  thirteen  States,  in  each  of  which 
(In  1879)  more  than  a  million  of  acres  were  mown  are 
all  north  of  the  parallel  of  37° ;  and  all  but  two  (Mis- 
souri and  Kansas)  north  of  39*,  excepting  very  small 
fractions  of  Ohio,  Indiana,  and  Illinois. 

The  number  and  value  of  the  animals  on  farms  in 
the  year  1886  was  as  follows: 


Horses  

Mules  ...... 

Milch  cows 
Oxen 

Sheep    48444.755 

Hogs   44,946 £25 


Number. 
18.172,336 
9.191.797 
14406,414 
94  47*463 


Value. 

I946.0U6,154 
174.868468 
366453.17* 
611,750,699 
89479496 
29041 1  ,ou 


The  importance  of  the  crop  of  Indian  corn  has 

f;iven  a  great  development  to  the  business  of  fatten - 
ng  swine,  and  an  average  of  about  fifteen  per  cent,  of 
this  production  has,  during  the  past  twenty-sevea 
years,  been  exported.  The  average  value  of  "hog 
products"  (live  hogs,  bacon,  hams,  pork  and  lard) 
exported,  has  been  during  the  years  1881-87,  $73,671,- 
607  per  annum,  as  against  $65,136,498  in  the  decade 
1871-80. 

The  statistics  of  dairy  products  given  in  the  Agri- 
cultural Report  of  the  Census  of  1880  for  the  year 
1879  are  presented  in  a  very  condensed  form,  as 
follows : 

Milk  sold,  or  sent  to  butter  and 

factories   680.J99.7tt  e*l a. 

  T77.250.2H7  Vim. 


J  on  farms 
Chee»e  made  on  farm* 


27,272.489  lb*. 


The  very  great  extent  and  importance  of  the 
poultry  Industry  in  the  United  States  is  made  ap- 
parent by  the  following  statement  of  facts  gathered 
by  the  census  of  1880 : 

Barnyard  poultry  on  hand,  June  1, 1880  109479.188 

Other  poultry  on  hand  June  1, 1880  

Kggs  produced  In  1879  


At  twelve  cents  a  dozen,  the  annual  value  of  the 
product  to  the  farm  would  reach  nearly 

BJJ2etJmJBJc,ud"la>nj-v  hfay  cut  on1far^M>        not  that  cat  an 
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and  the  value  of  the  fowls  consumed  at  food  may 
fairly  be  estimated  at  $30,000,000.   The  average  yield 
of  eggs  per  fowl  it  fully  twice  at  great  in  the  North- 
ern States  as  it  Is  in  the  Southern. 
The  cotton  production  of  the  United  States  Is  of 
great  importance,  both  from  the  ex- 
Cotton,         tent  to  which  this  material  is  manu- 
factured within  the  country,  and  because 
it  is  the  first  on  the  list  in  value  among  the  exports. 

Cotton  is  mentioned  in  the  records  of  the  Colonj 
of  South  Carolina  as  early  as  1664,  and  a  small  quan- 
tity was  exported  in  1747.  The  invention  of  the 
cotton-gin  by  Eli  Whitney,  in  1794,  was  followed  by 
a  rapid  development  of  the  cotton-raising  business 
throughout  the  Southern  States.  The  first  crop  of 
land 


-island  cotton  was  raised  in  1790,  from  seed  that 
came  either  from  the  Bahama  or  Barbadoes  Islands. 

The  total  production  of  the  country  in  the  year 
1879  is  given  by  the  census  of  1880  at  5,737,157  bales, 
°'  375  pounds;  this  having  been  assumed  to  be  the 
weight  of  the  bail,  in  1879 — the  average  proportion 
of  seed  to  fibre,  or  lint,  in  the  crop  as  it  comes  from 
the  field  being  given  as  two  to  one.  The  stated  num- 
ber of  bales  is  equivalent,  therefore,  to  1,363,599  tons 
(of  3,000  pounds)  of  lint  or  fibre,  and  3,735,197  of  seed. 

This  production  was  divided  among  the  States  as 
follows : 

Field.         At.  Product 
per  acre. 

Bales.     FraeUon  of  bale . 

Mississippi   M6.H0B  0  46 

Georgia   8U,«41  0  81 

Texas   803,643  0  87 

Alabama  6WA64 

.  Arkansas  

Son  lb  Carolina 
Louisiana 
North  Carolina 
Tennessee  

Florida   64,997 

HiMourl   19.733 

Indlsn  Territory   17,000 

Virginia   11.000 

1.387 


0  80 
0  58 
088 
0.69 
0  44 
0  46 
0  93 
0  60 
0  49 

:.s 


Total 


6,787.857  gen.  av.  0.40 


From  the  above  table  it  will  be  seen  that  the  limit 
of  profitable  cultivation  of  cotton  is  pretty  sharply 
drawn  at  about  the  parallel  of  37* ;  the  production  of 
Virginia  and  Kentucky  —  the  southern  border  of 
which  States  is  in  the  latitude  36*  30' — being  exceed- 
ingly small.  The  production  of  Missouri  is  limited 
to  a  highly  fertile  region  lying  in  the  extreme  south- 
eastern portion  of  the  State ;  while  that  of  Kentucky 
pertains  to  the  country  lying  adjacent  to  western 
Tennessee  and  the  rich  bottom-lands  along  the  Mis- 
sissippi River.  It  does  not  appear  that  any  cotton  is 
produced  north  of  the  Ohio  River. 

According  to  Professor  E.  W.  Hilgard,  Special 
Agent  of  the  Census  of  1880,  in  charge  of  the  subject 
of  Cotton  Production,  the  high  production  of  Mis- 
sissippi is  due  in  part  to  the  great  fertility  and  large 
area  of  the  "  bottom-land  "  along  the  Mississippi 
River  within  the  limits  of  that  State,  and  in  larger 

Kit  to  the  fertility  of  the  "  uplands,"  or  table-land 
rdering  the  Mississippi  bluff,  and  the  interior 
"  prairie-belts."  These  favorable  conditions  have  as 
a  result  that  cotton  culture  is  the  one  pursuit  to  which 
the  population  of  this  State  devotes  itself.  It  is 
rather  great  natural  advantages  than  skill  and 
industry  which  give  Mississippi  the  first  place  in  the 
production  of  cotton.  Professor  Hilgard  think*  that 
by  enlarging  the  area  of  tillable  land  in  the  Yazoo 
bottom,  by  simple  exclusion  of  the  overflows  of  the 
Mississippi,  without  any  change  in  the  methods  of 
culture,  the  produce  of  the  State  might  be  raised  to 
two  and  a  quarter  millions  of  bales;  and  that  with 
improved  cultivation  the  production  might  be 
brought  up  to  five  millions,  so  that  under  these 
conditions  Mississippi  alone  could  produce  the  en- 
tire crop  now  grown  in  the  United  States. 

Georgia  stands  second  in  total  production  among 
the  States,  but  the  average  production  per  acre  is  but 
two-thirds  that  of  Mississippi.  The  area  of  what 
would  be  called  in  the  last-named  State  first  and  sec- 
ond class  co-ton  soil  is  in  Georgia  quite  limited  — far 


more  so  than  is  the  case  in  the  neighboring  State  of 

Alabama ;  yet  the  former  State  is  slight Ij 

In  advance  of  the  latter  in  the  average  Cto^1"» 

product  per  acre.    The  high  position  of  do^ni  sutT 

Georgia  as  a  cotton-producing  State  is 

due  therefore,  not  to  natural  advantages,  but  to  better 

cultivation  of  the  soil,  the  use  of  fertilisers,  and  the 

thrift  of  an  Industrious  population. 

Texas  —  much  the  largest  in  area  of  the  cotton- 
producing  States,  and  also  slightly  larger  in 
tion  than  any  of  the  other  Gulf  States — 
stands  third  on  the  list  of  total  produc- 
tion. In  the  average  productper  acre 
it  is  among  the  very  lowest.  This  fact  seems  to  be 
due,  In  large  part  at  least,  to  the  position  of  Texas  in 
reference  to  precipitation.  In  this  State  the  total 
amount  of  rainfall  is  considerably  leas  than  in  the 
other  Gulf  States,  owing  to  its  position  in  reference  to 
the  prevailing  winds;  and  the  diminution  of  rainfall 
is  rapid  as  we  recede  from  the  coast.  The  precipita- 
tion is  largest  in  the  extreme  northeastern  portion  of 
the  State,  and  here  —  north  of  the  33d  parallel  and 
east  of  the  98th  meridian  —  more  than  half  the  cotton 

Eroduct  of  the  State  is  grown.  The  fact  that  Texas 
i  so  much  larger  than  the  other  cotton-producinr 
States  must  also  be  borne  in  mind  in  connection  with 
its  position  as  the  third  on  the  list.  It  has,  in  fact, 
an  area  more  than  five  times  as  great  as  the  average 
area  of  the  six  other  principal  cotton  States. 

Alabama  is  naturally  as  well  suited  for  the  growth 
of  cotton  as  the  two  States  adjacent  to  it  on  the  east 
and  west,  Georgia  and  Mississippi ;  and 
its  position  as  fourth  on  the  list,  and  as  Alabtou. 
inferior  to  both  these  States,  Is  consid- 
ered by  Professor  Hilgard  to  be  due  to  the  fact  that 
Mississippi  is  still  within  the  period  of  the  first  flush 
of  fertility,  while  Georgia  has  reached  the  stare 
where  her  fields  are  being  renovated  by  the  use  of 
fertilizers ;  while  the  soil  of  Alabama  has  begun  lobe 
exhausted,  but  this  exhaustion  has  not  yet  proceeded 
so  far  that  the  cultivators  reahxe  the  necessity  of 
making  good  this  deficiency  by  proper  modes  of 
cultivation,  as  is  done  to  a  certain  extent  in  Georgia. 

In  South  and  North  Carolina  the  average  cotton 
production  per  acre  is  high  as  compared  with  that  of 
Alabama  and  Georgia,  and  in  the  case  of 
North  Carolina  approaches  that  of  Mia-  SoBt^0"t 
sisslppi  itself.  The  reason  for  this  con-  caroitas. 
dltion  of  things  is  to  be  found  chiefly  in 
the  introduction  of  improved  methods  of  culture,  snd 
the  use  of  fertilisers.  In  South  Carolina  the  so-called 
sea- island  cotton  is  produced  —  a  variety  of  cotton  of 
great  value,  although  small  in  amount,  trie  produc- 
tion of  it  for  the  year  1880  being  set  down  in  the 
Census  Report  as  9,966  bales.  The  finest  cotton  em 
known  to  have  been  produced  is  the  long  staple 
cotton  of  Edisto  Island,  which  sold  for  two  dollars  a 
pound  when  other  cottons  were  only  bringing  nine 
cents.  The  islands  where  this  crop  is  grown  line  the 
coast  sometimes  forming  three  or  four  parallel  belt*, 
having  their  neatest  development  at  the  mouth  of 
Broad  River,  from  which  in  each  direction  along  the 
coast  they  diminish  in  numbers. 

All  the  Important  cotton-producing  States  with  the 
exception  of  Arkansas  and  Tennessee,  lie  either  on  the 
Gulf  of  Mexico  or  the  Atlantic  coast ;  but  the  princi- 
pal cotton-producing  areas  in  the  case  of  each  of  these 
States  are  at  a  considerable  distance  from  the  coast. 
Thus,  in  Mississippi  by  far  the  greater  portion  of  the 
area  planted  in  cotton  lies  in  the  northern  and  western 
part  of  the  State,  while  in  the  extreme  south  there  is 
an  area  where  cotton  culture  is  either  very  subor- 
dinate or  practically  non-existent;  nor  is  this 
decrease  of  cotton  culture  accompanied  by  a  corre- 
sponding increase  of  some  other  production.  In 
Louisiana  an  obvious  fact  —  rendered  apparent  by  s 
glance  at  the  map  showing  the  relative  areas  given  to 
cotton  culture  In  the  State  —  is  the  decrease  of  cotton 
culture  as  we  advance  southward.  In 
central  prairie  region,  or  black-soil  belt,  a 


strip  of  country  only  about  twenty-five 
running  east  and  west  through  the  c< 


of  the 
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State,  more  than  a  hundred  miles  from  the  coast, 
produce*  forty  per  cent,  of  the  entire  cotton  crop. 
Adjacent  to  this  particularly  rich  belt  on  the  north 
and  south  is  a  belt  of  less  but  still  large  productive- 
ness, making  the  total  width  of  the  central  cotton 
belt  about  seventy-five  miles ;  and  here  at  least  sixty 
per  cent,  of  the  cotton  of  the  State  is  raised.  In 
Georgia  the  principal  cotton-producing  belt  runs 
nearlr  parallel  with  the  coast,  and  at  a  distance  of 
from  one  hundred  to  one  hundred  and  fifty  miles 
from  it.  A  similar  condition  of  things  is  clearly  in- 
dicated in  both  North  and  South  Carolina. 

On  comparing  the  facts  here  stated  with  the  posi- 
tion of  the  isothermal  and  isohyetal  curves  in  the 
region  where  cotton  is  grown,  it  will  be  seen  that 
nearly  the  entire  production  of  cotton  comes  from  the 
area  included  between  the  isothermals  of  60*  and  68°, 
and  there  is  none  cultivated  in  any  region  of  lower 
mean  annual  temperature  than  56  .  It  also  appears 
that  the  cotton-producing  area  is  one  of  compara- 
tively large  precipitation,  being  nowhere  less  than 
thirty-eight  inches,  and  generally  considerably  over 
that  amount;  and  also  that  this  precipitation  is  pretty 
uniformally  distributed  throughout  the  year.  From 
this  it  is  seen  that  the  climatic  conditions  favoring 
the  growth  of  cotton  are  of  such  a  nature  as  to  limit 
its  successful  production  to  a  comparatively  small 
area,  differing  in  this  respect  materially,  from  some 
of  the  other  staples  of  the  country,  especially  Indian 
corn  and  wheat.  It  will  also  be  evident  that  the  con- 
ditions existing  on  the  Pacific  coast  do  not  favor  the 
successful  cultivation  of  cotton  in  that  region. 

The  following  table  exhibits  the  production  of  cot- 
ton and  the  amount  exported  for  each  year  from  1880 
to  1887.  The  average  annual  yield  during  the  twenty 
years  previous  to  1861  was  1,335,000,000  pounds;  dur- 
ing the  twenty-two  years  from  1865  to  1886  it  was 
3,307,000,000  pounds  —  an  increase  of  65.3  per  cent. 
During  the  pentad  1883-87  the  average  was  3,036,- 
345,355  pounds,  or  a  little  less  than  the  average  of  the 
years  1865  to  86: 


Year. 

Production 
In  Pounds. 

Exports 
In  Pounds. 

8,199.823,683 

8,406470.410 
8.787  £44.433 
2.741466411 
8.183  4&0481 
8J67478.448 
8,300,000.000 

8,190438.779 
1,739 .¥75,961 
840647S463 
1463.573.630 
1491.fiM.473 
2468.087.444 
3J69.457.SS0 
3400400,000 

1887»    

'Approximate. 

The  climatic  conditions  under  which  to 
be  raised  seem  to  be  quite  variable,  since  more  or 
less  of  this  crop  is  furnished  by  almost  every  State  in 
the  Union.  The  yield  of  the  extreme  Southern  and 
extreme  Northern  States  is,  however,  very  small :  as 
(in  1879),  of  Maine  only  350  pounds;  of  Oregon, 
17,335;  of  New  Mexico,  890;  of  Louisiana,  55,954. 

The  largest  tobacco-producing  State 
Kentucky  Is  Kentucky,  with  171.130,784  pounds  in 
1879,  according  to  the  census  of  1880. 
Next  comes  Virginia,  with  79,988,868; 
then  Pennsylvania,  36,943,373 ;  Ohio,  34,- 
7J5»335;  Tennessee,  39,365,053;  North 
Carolina,  36,986,313;  Maryland,  26,083.147;  Missouri, 
13,015,657;  Wisconsin,  10,608,433.  From  this  It  is 
evident  that  the  culture  of  tobacco  is  carried  on 
most  successfully  in  the  Middle  Atlantic  States  and 
those  bordering  on  the  Ohio   River,  diminishing 

J gradually  in  this  latitude  westerly,  and  having  no 
mportance  in  the  extreme  Western  States.  The 
mean  temperature  of  the  chief  tobacco-producing 
area  is  indicated  by  the  statement  that  it  lies  between 
the  isothermals  of  53*  and  60*.  As  regards  precipita- 
tion, a  somewhat  moist  climate  seems  to  be  required, 
and  there  is  little  tobacco  raised  where  the  rainfall 
averages  less  than  thirty-eight  inches.  The  isother- 
mal of  thirty-two  Inches  seems  to  be  the  limit  beyond 
which  it  cannot  pass.  The  total  yield  of  the  United 
States  In  the  year  1879  was  473,661,159  pounds,  having 
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an  estimated  value  as  raised  in  the  producers'  hands, 
of  $51,104,870. 

The  production  of  tobacco  In  1886  was  about  eleven 
per  cent,  larger  than  in  1879 — namely,  533,(37,000 
pounds.  The  relative  rank  of  the  States  in  the  pro- 
duction of  this  crop  was  almost  exactly  the  same  at 
the  two  periods.  Kentucky  and  Virginia  together 
furnished  in  1886  more  than  half  the  total,  or  385,- 
104.000  pounds.  The  entire  value  of  the  tobacco 
raised  In  1886  was  $39,468,318. 

The  production  of  rice  for  the  year  1879  as 
returned  by  the  census  of  1880  was  as  follows : 

Pounds.  7lefdTper'aere. 

Alabama                                 810489  614 

Florida                                1494477  608 

Georgia                                   96469487  736 

Louisiana                            88.188411  663 

MliWtMlppl                              1,71*461  491 

North  Carolina                      6409.191  617 

South  Carolina                     63,077416  664 

Texaa                                    63.163  189 

Total  110,181478  gen.  av.  683 

The  production  of  sugar  from  the  sugar-cane  is 
extremely  small  as  compared  with  the  consumption 
of  this  article.  Louisiana  is  the  only  State  of  any 
Importance  in  this  connection,  although  a  small 
quantity  of  sugar  is  made  in  each  of  the  following 
States:  Georgia,  Florida,  Texas,  Alabama,  Missis- 
sippi and  South  Carolina.  The  total  production  In 
the  year  1879,  as  returned  by  the  census  of  1880,  was  — 
of  sugar,  178,873  hogsheads,  and  of  molasses,  16,573,- 
373  gallons,  of  which  Louisiana  furnished  171,706 
hogsheads  and  11,696,248  gallons. 

The  census  of  1880  gives  the  following  statistics  of 
the  production  for  that  year  of  sugar  and  molasses 
from  sorghum  and  the  maple : 

Sugar.  Molasses. 

Sorghum   18.793  lbs.      38,444.303  gals. 

Maple   86,676461  1,796448 

The  principal  production  of  sorghum  molasses 
is  in  the  States  of  Missouri,  Tennessee,  Kentucky, 
Illinois,  and  Iowa;  that  of  maple  sugar,  in  Vermont, 
and  New  York,  in  each  of  which  States  the  produce 
was  over  10,000,000  pounds. 

The  following  additional  facta  in  regard  to  the 
agriculture  of  the  United  States  are  condensed  and 
arranged  from  the  volume  entitled  "Statistics  of 
Agriculture,"  in  the  Census  Report  for  1880. 

Total  number  of  farms  3.669466  4408407 

The  term  *'  farm,"  as  here  used,  is  understood  to 

mean  a  tract  of  not  less  than  three  acres,  unless  $500 

worth  of  produce  has  actually  been  sold  off  from  it 

during  the  year,  and  owned  or  leased  by  one  man 

"  cultivated  under  his  care : 

Total  area  of  United  States  In  acres  1468,108 400 

acres  In  farm*   536,081 ,8*5 

1860.  1870.  1880. 

of  unimproved  land  In 
farms  to  Improved,  in  percentage  69.9  69.7  46  9 

Of  the  4,008,907  farms  returned,  74  per  cent,  were 
cultivated  by  their  owners,  8  per  cent,  by  tenants  on 
basis  of  fixed  money  rental,  and  18  per  cent,  by 
tenants  paying  a  share  of  the  product  or  rent. 

The  total  value  of  the  farms  of  the  United  States, 
including  land,  buildings  and  fences,  is  given  by  the 
census  of  1880  at  $10,197,096,776;  and  the  estimated 
value  of  all  farm  productions  sold,  consumed,  or  on 
hand,  in  1879,  was  $313,540,937. 

The  following  tabular  statement,  from 
the  volume  of  the  Census  Report  of  iU{em"i,t 
1880,  entitled  "Statistics  of  Agricul- 
ture," and  published  in  1880,  presents  a  resume  of 
the  principal  facts  connected  with  the  agricultural 
interests  of  the  country,  so  far  as  concerns  the 
amounts  or  values  of  the  different  products: 

Condensed  Tabular  View  of  Agricultural  Product* 
Chiefly  in  the  year  1879,  arranged  from  the  Cen- 
sus Report,  Volume  entitled  "Statistics  of  Agri- 
culture," Published  1883. 

Number  of  farms   4408407 

Value  of  farm*,  Including  land,  fences. 

and  building*    .  .|lp497,08*.7T8 
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Wool  produced   840.681,751  pounds 

Milk  (not  Including  that  lent  to  batter 

or  cheese  factories i   538,129,755  gallons 

Butter    (  Including    that    made  on 

(arms  and  In  factories)   806372.071  pounds 

Cheese  (made  on  farms  and  in  factories)  343.157.650 

Barley   48.W7.IWS  bushels 

Buckwheat   11,81741)17 

Indian  corn   1,754  391376  " 

Oats    407.85tt.W9  " 

Rye      19331,596  " 

Wheat   46B.4aa.l»7  " 

Cotton   6.746.859  bales 

Flaxseed   7.170,951  bushels 

Flaxstraw   411.088  tons 

Klax  fibre   1366.646  pounds 

Hemp   5335  tons 

Sugar  (sugar-cane)   178373  hhds. 

Molasses  (sugar-cane)   16378378  gallons 

Sugar  (sorghum)   13.799  pounds 

Molasses  (sorghum)   Jb.444.30J  gallons 

Sugar  (maple)   86376361  pounds 

Mm lasses  (maple)   1,798.048  gallons 

Hay  mown   85,150,711  tons 

Clover-seed   1.9-2* .982  bushels 

Grass-seed   1317.701  " 

Kgga   456310.916  dosen 

Honey   96.748308  pounds 

Wax   i.ioe/»  »' 

Rice     110.131378  " 

Tobacco   473.661,167  " 

Potatoes,  Irish   169,466388  bushels 

Potatoes,  sweet   83.378,093 

Orchard  products  (sold  or  consumed)..  880376.154 

Market-garden  products   821,761.350 

Hops   86,646,878  pounds 

Broom  corn   89.480,106  '* 

Peas   6,614.977  bushels 

Beans   8.076.050 

Wood,  amount  cut   61,443,634  cords 

Forest  products,  value  of  all  consumed 

or  sold   896,774,736 

The  following  gem- ml  nummary  presents  in  one 
table  the  estimated  quantities,  number  of  acres  culti- 
vated, and  aggregate  value  of  the  principal  crops  of 
the  country  In  the  year  1886: 


Products. 

Quantity. 

No. 
of  Acres. 

Value. 

Indian  corn.. . 
Wheat  

1,666.441.000  bushels 
t67.2l«.000  •• 
34,489.000  » 
624,134,000 
69,488,000  41 
11368X00  •• 
168.061.000 

75394.308 
862)06,184 

3.129.918 
23358.474 

9308,967 
917,915 

2.387.1% 

S6103U300 

3 14. 236  XM) 
18.181330 

186.187380 
813*0310 
6.465.130 
18)341340 

Rye  

Oats  

Barley  

Buckwheat ... 
Potatoes  

Total  

8,010.680,000  bushels 

553.570,000  pounds 
41.796.496  tons 
6.446,864  bales 

144.146.792 

750.310 
36 301388 
18,464308 

81340303350 

39.468,218 
853,437  3W 
867.395337 

Tobacco  

Hay  

Cotton  

Grand  total 

199353393 

31 390 305 304 

Manufactures. 

The  most  important  facts  connected  with  the  man- 
ufacturing Interests  of  the  United  States,  as  revealed 
by  the  census  of  1880  and  those  of  the  preceding  dec- 
ades, may  be  stated,  in  the  most  condensed  form,  as 
follows : 

First,  a  table  is  given  showing  certain  of  the  prin- 
cipal items  connected  with  manufactures  in  the 
form  of  totals  for  the  whole  United  States,  for  the 
three  census  years  i860,  1870,  and  1880: 

Tabular  Statement  of  Manufactures  in  the 
United  States. 


140,4X1 
|1,009.*66,715 


Number  of  establish 

ments  

Capital  Invested. 
Average   number  of 

hands  employed— 

Males  above  16  years 

Females    above  16 
years  

Children  and  youths 
Total  amount  paid  In 

wages    during  the 

year  I  S78.87f.96fl 

Value    of  materials 

used   IXni.W6.003 

Value  of  products      I  l^hS.861,076 


I860. 


1870. 


1880. 


253,148 
82,118.908.769 

968369 
f  9,790,272306 

1316.598 

9.019,036 

823.770 
114338 

531339 
181.921 

3  775364343 

S  947.953.795 

2.488.437.342 
4,233  335,443 

83Sr.333.M9 
636M379.19I 

The  proportion  in  which  the  various  branches  of 
manufacture  are  geographically  distributed  over  the 
country,  according  to  the  census  of  1880,  is  shown  by 
the  following  percentage  statement : 

Table  of  Geographical  Distribution  of  Manu- 
factures in  thk  United  States. 
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N.  Atlantic  

6.6 

4437 

6134 

63.38 

6438 

59  64 

8.  Atlantic  

9.4 

10.16 

639 

739 

439 

6  38 

N.  Central  

35  6 

S43S 

35.78 

24.39 

M36 

38  94 

8.  Central 

20  3 

735 

8.75 

835 

8.11 

8  47 

W.  (Cordllleran). 

89.4 

S3* 

8.64 

134 

3.71 

8.69 

Next  may  follow  a  statement  of  the  various  most 
extensive  manufacturing  industries  arranged  in  the 
order  of  their  importance,  with  reference  to  the  value 
of  their  products.  In  this  table  all  branches  of  man- 
ufacture are  Included  in  which  the  total  production 
exceeds  140,000,000  in  value : 

Table  of  Individual  Manufacturing  Indus- 
tries in  thk  United  States,  According  to 
THE  Census  OF  1880. 


Products. 


Flouring  and  grist  mill  products  

Slaughtering  and  meat  packing  

Iron  and  steel  

Woolen  of  all  classes  

Lumber,  sawed  

Foundry  and  machine  shop  products 

Cotton  goods  

Clothing,  men's  

Boots  and  shoes   

Sugar  and  molasses,  refined  

Leather,  tanned  

Liquors,  malt  

Carpentering  

Printing  and  publishing  

Furniture  

Leather,  curried  

Agricultural  Implements  

Mixed  textiles  

Bread  and  other  bakery  products  

Carriages  and  wagons  

Tobacco,  cigars,  etc  

Paper  

Tobacco,  chewing,  smoking  and  snuff 
Tin  ware,  copper  ware,  and  sheet-iron 
ware 


Blacksmlthlng  

Liquors,  distilled 
Silk  and  silk  goods 


Number  of 
esubllsh- 


Number  of 
hands  em- 


meats. 

ployed. 

.«  m 

58.407 

879 

37.2*7 

1.006 

140378 

1  888 

161.667 

25.708 

147  JIM 

MM 

145357 

1  m 

185.478 

MM 

160  A15 

17373 

US  319 

49 

6357 

3.105 

88313 

2.191 

MM 

MJM 

3.467 

MMs 

5337 

69364 

2319 

11363 

MM 

MJM 

470 

48373 

6396 
8.841 

7.146 

53387 

Bap 

692 

477 

33.796 

7396 

■  M 

28,101 

844 

MM 

Ml 

turn 

Products. 


Flouring  and  grist  mill 

producta  

Slaughtering  and  meat 
packing  

Iron  and  atee!  

Woolen  of  all  classes. 

Lumber,  sawed  

Foundry  and  machine  shop 
producta  

Cotton  goods   

Clothing,  men's  

Boots  and  shoes  

Sugnr  and  molasses,  re- 
fined  

Leather,  tanned  

Liquors,  malt  

Carpentering  

Printing  and  publishing. . . 

Furniture  

leather,  curried  

Agricultural  Implements. 

Mixed  textiles  


Amount 
paid  In 
Wages. 

Value 

of 

Mate  rials. 

Valu* 

of 

Products 

$17.422316 

8441345325 

3506485.7U 

10306380 
65.476.785 
47389.087 
81 345374 

267.783308 
191371.150 
164  371351 

i«'..i6MM) 

mm  m 

MMMJBJ 
3S3JSA7W 

65362,188 
45.614.419 
4SJ4XL8N 
50396.144 

108,84838* 
118.765337 
1313533*3 
114306375 

21 4  378.468 
Jl   ■•'->.  * 

2375.033 
9304 34S 
12.198.0/a 
24383.077 
80331 .667 
23396360 
4,845.418 
15359 J510 
13316.758 

144398.499 
85.949307 
66206300 
61321.130 
33360 3»6 
85.WS0306 

31381470 

87.227.741 

1563M3U 
118348394 
101363395 
94453.181 
90.7*9341 
7734MB 
71361397 
683«.«*S 

4432MM 
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P  od  u 

Amount 
paid  In 
Wages. 

Value 
of 

Materials. 

Value 

of 

Products. 

bread  and  other  bakery 

products   

Carrtaxc*  and  wagons 

Tobacco,  chewing,  smoking 

and  snuff  

Tin  w»r»,  copper  ware  and 

Btaoksmithln*  

3,411  J tis 

IH,  46»„W 

&  S*.S  Iff. 

MJ9/M 

10.7M.974 

II.  1'A.Wl 

9J46;?S 

42,fiH,COT 

Hn,.vj7,ijsr> 
oj '< 

SfCTU.ifl,] 

27.744.irl5 
5K.467.7W 

tt>24£06 
(i4.ft51*17 
£1,979,575 

5i.793.0M 

4K.DM>,(H8 
4-i.774.171 
41.0T.3a6* 
4IA«,04.S 

The  remarkable  concentration  of  the  manufacturing 
interests  of  the  United  States  in  the  extreme  north- 
eastern portion  of  the  country  will  be  evident  from 
the  above  table.  New  England,  New  York,  New 
Jersey,  and  Pennsylvania,  embracing  only  a  little 
over  one-twentieth  of  the  area  of  the  whole  country, 
produce  six-tenths  of  the  total  gross  product  of  its 
manufactures.  Similar  conditions  are  shown  in  con- 
trasting  the  northern  with  the  southern  sections  of 
the  country.  The  North  Atlantic  and  North  Central 
divisions,  with  thirty-one  per  cent,  of  the  total  area, 
furnish  over  eighty-eight  per  cent,  of  the  gross 
product.  The  Western  or  Cordilleran  region,  with 
nearly  forty  per  cent,  of  the  total  area  of  the  country, 
furnishes  only  a  little  over  two  and  a  half  per  cent, 
of  its  manufactures. 

The  Census  Report  of  i88a  gives  a  great  mass  of 
statistics  in  reference  to  the  manufacture  of  cotton  in 
the  country,  from  which  the  following  are  selected  as 
representing  the  most  essential  features  of  this  ex- 
tremely important  business : 

Number  of  spindles   10jStt4SS 

Number  of  looms   235,759 

Bales  of  cotton  consumed ...    1,670,844 

Number  of  persons  employed   I7S.M4 

Id  142,040,510 


:  are  said  to  be  the  final  figures  of  the  specific 
manufacture  of  cotton  yarn  and  woolen  fabrics,  in- 
cluding some  cotton  hosiery;  and  by  the  term 
"specific"  is  meant  cotton  "worked  into  a  fabric 
known  and  sold  under  that  name." 

Including  the  cotton  used  in  mixed  goods  and  up- 
holstery, the  total  consumption  is  estimated  at  1,760,- 
000  bales.  The  total  number  of  operatives  employed, 
including  those  engaged  in  print  and  dye  works  and 
bleachertes,  and  also  in  manufacturing  special  fabrics 
In  which  cotton  forms  a  part,  is  198,338.  The  oper- 
atives employed  in  the  specific  cotton  mills  are  thus 
classed  as  to  age  and  sex : 

Men   58.6R5 

Boys.   14.107 


Girls 

Total   17IJM4 

The  average  wages  earned  in  the  cotton  mills 
amount,  for  300  days  in  the  year,  to  81  cents  per  day. 
Since  1840  the  hours  of  labor  have  been  reduced  from 
13  or  14  to  10  or  ti,  and  the  average  earnings  per 
hour  are  now  more  than  double  what  they  were  at 
that  time. 

The  manufacture  of  cotton  is  carried  on  in  nearly 
all  the  Atlantic,  Central,  and  Southern  Slates,  but  is 
principally  developed  in  and  near  Massachusetts. 
This  State  alone  consumed  considerably  more  cotton 
in  18S0  than  all  ihe  other  States  outside  of  New  Eng- 
land. Of  1,570,344  bales  consumed  in  "specific" 
cotton  manufacture  in  the  country,  in  1880,  1,229,498 
were  taken  by  New  England.  Massachusetts  and 
Rhode  Island,  having  together  about  ten  thousand 
square  miles  of  area,  consumed  742,337  bales,  or 
nearly  half  the  whole  consumption  01  the  United 
States. 

Some  cotton  cloth  is  still  made  by  hand  in  the 
mountainous  sections  of  the  south,  some  two  or  three 
hundred  thousand  persons  being  supplied  in  this 
way. 
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•  Alt  the  industries  tabulated  were  amiened  entire  toone  claaa 
or  another,  accoi ding  to  the  principles  indicated  in  the  text. 
The  lilies  of  division  taken  for  the  second,  third,  aud  fourth 
classes  were:  (1)  where  the  value  of  the  materials  is  lews  than 
two-6fths  of  that  of  the  ultimate  product :  (H  where  the  value 
of  the  materalt  is  from  two-fifths  to  four-fifths  of  that  of  the 
ultimate  product ;  and  is)  where  the  value  of  the  materials  is 
over  four-fifths  oJ  that  of  the  ultitnate  product. 

t  In  this  table  the  same  groups  of  industries  in  1R70  are  com- 
pared with  each  other.  The  table  differs  from  that  contained 
in  the  volume  on  Manufactures  of  the  Ninth  Census  aud  in  the 
Compendium  of  that  ernsus  iti  this,  that  the  mining  and  fishing 
interests,  and  the  statistic*  of  a  few  industries  which  form  the 
subject  of  special  reports  in  the  census  of  1880  are,  for  purposes 
cf  comparison,  excluded  herefrom. 

The  following  table  will  furnish  the  necessary  data 
for  an  understanding  of  the  importance  of  the  petro- 
leum business  in  the  United  States: 
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UNITED  STATES. 


i' 


1864 
1865 
1866 
1867 


1869 
1870 
1871 
1872 
1878 
1874 
1875 
1876 
1877 
1878 
1879 
1800 
1881 


59 


^3 

1*3 


2. 478,709 
MM  406 
3,156.700 

8301306 

8,613,709 
4346358 
4.411316 
6.568.775 


1883 
1884 
1885 
1886 
1887 
1888 


7j<ua 

11.188.741 
10.083338 
8,833,142 
10.833371 
14.788.363 
16,917,600 
393*9309 
36306363 
38.650,181 
36363308 
33,744.334 
21,750,619 
22,468.741 
35316.00C 
38.349307 


Illumlna- 
ting  OH. 


13.791318 
13.733306 
•4366331 
63386357 
67309,961 
64303,493 
37303306 


133333376 
163,103 .4 14 
217,230304 
191361338 
S043H378 
333341344 
389,314341 
881,683343 
887 336 338 
•92,288,046 
488318.033 
419331.081 
416315393 
468348,194 
449371,461 
48034A3U 
466,417,221 


Crude  Oil 


9,980364 
12393337 
16X67343 

7,844348 
10.039.869 
18,425,666 
10.403314 

9369.038 
18369,768 
18.4W.407 
17.776,419 
14,718414 
30330397 
26,819,303 
36,836,737 
26374.488 
38397397 
H9.8H4344 
41304397 
63,719306 
67,186329 
81,037,993 
•0346.763 
76363375 
86,538,735 


ToUl. 


38310369 
36.498,849 
503K7.S41 
70356.481 
79.468388 
100388384 
118,786394 
149393391 
145.171383 
187315.187 
347  306,483 
221,966308 
343380.152 
•».«*.<*  14 
838341303 
878310310 
433364  3W 
897,660.262 
669354,590 
505331.622 
613360.093 
674X38.180 
677,781,763 
692303367 
678361338 


•=3 


f  10 .783  389 
16.563,418 
34  380,887 
34.407  643 
31310,676 
81.127.438 
•3368.960 
86394310 
84  358390 
42.050.756 
41346.815 
90.078,568 
82.916.786 
61,789,438 
46,574  374 
40.806.249 
36318.625 
40315.009 
5l3.'ii,7n6 
44318,079 
47.103.348 
60.357347 
50.199,844 
46324  383 
47,042.409 


industries.  The  relation  of  materials  to  product, 
in  the  statistics  of  industry,  needs  to  be 
carefully  borne  in  mind;  and  for  the  purpose  of 
throwing  light  on  this  subject,  the  Census  Report  of 
1880,  in  the  volume  devoted  to  manufactures  (pub- 
lished in  1883)  groups  the  manufacturing  and  me- 
chanical industries  into  four  classes,  as  follows:  I. 
Those  industries  In  which  the  subject-matter  is  of  a 
distinct  and  immediate  commercial  value,  but  the 
property  does  not  reside  in  the  person  who  treats  it  *, 
II.  Those  industries  in  which  the  entire  value  of  the 
subject-matter  is  carried  into  the  value  of  "mate- 
rials," and  appears  again  in  the  product,  enhanced  by 
the  value  of  labor,  use  of  capital,  rent,  freight,  etc., 
but  In  which  the  value  is  small  compared  to  the  cost 
of  labor;  III.  Industries  which  are  otherwise  under 
the  same  conditions  as  those  of  the  second-class,  but 
in  which  the  value  of  the  materials  approaches,  or 
even  moderately  exceeds,  the  value  of  the  labor  em- 
ployed, and  becomes  thus  an  important  element  in 
the  final  value  o»  the  product,  enhancing  the  apparent 

J traduction  of  the  industry  in  a  high  degree;  and  IV. 
ndustrlea  in  which  the  value  of  the  materials  far  ex- 
ceeds all  other  elements  in  the  cost  of  production 
combined,  although,  in  fact,  comparatively  little 
value  has  been  added  by  these  operations,  and  only  a 
small  number  of  artisans  or  laborers  supported.  The 
table  on  preceding  page  is  intended  to  illustrate  the 
relation  of  materials  to  product,  indicated  above. 


Values  nr  Doll  a  as  or  thk  Products  or  Domes- 
tic Agriculture  Exported  from  the  Unit-id 
States  for  the  Years  1886,  1887  aicd  1888 


1886. 

1887. 

IBS. 

Animal  oils  

I'rorlBlons, Including  meat 
and  dairy  product* 

18318360 
718354 

90,636316 
136,848368 
8303308 
1349390 
806 ,561.916 
9365J70 
37.158357 

8311366 

93.783396 
166,768363 
3369.965 
1307,409 
306300369 

.!£.$ 

7.275,647 

•8368,791 

137.191387 
83I63M 
131439) 

313313311 
8.45s M 

Fruits    

Seed*  

Textiles,  unmanufactured 
Vegetable  oils  and  oil  cake 

All  other  agricultural  prod 

Total  value  of  agi-leul- » 

Total  value  of  all  export*  j 
of  domestlo  merchandise  1 

Percentage  value  of  sgrl-  > 

1 356,744 

666,964353 

6S33SUM 

7333 

7430 

From  a  comparison  of  the  facts  given  in  the  vari- 
ous tables  herewith  presented,  it  will  be  evident  that, 
with  the  exception  of  those  items  called  "  manufac- 
tures "  in  the  Census  Reports  which  are  not  properly 
manufactures,  but  the  conversion  of  articles  of  food 
into  a  more  suitable  and  convenient  form  for  ship- 
ment to  foreign  countries— as,  for  instance,  slaugh- 
tering of  animals,  and  grinding  and  packing  of 
in  barrels  — the  manufactures  of  the  United 
are  intended  and  used  for  home  consumption.  The 
amount  of  these  exported  is  very  small  as  compared 
with  the  total  of  the  exports.  There  is  no  one  manu- 
factured article  of  which  the  United  States  has  any- 
thing like  a  monopoly  abroad,  or  which  grratlr 
predominates  In  Importance  as  an  article  of  export 
over  any  other  article. 

The  following  data,  compiled  from  the  reports  of 
the  Bureau  of  Statistics,  will  give  a  sufficiently  com- 
plete and  comprehensive  view  of  the  nature  of  the 
imports  into  the  United  States. 

The  imported  articles,  including  those 
free  of  duty  and  the  dutiable,  are  thus  classified  : 

A .  A  rticles  of  food  a  nd  live  animals. 

B.  Article*  in  a  crude  condition  which  enter  into  the 
procenti  of  domestic  induttry. 

C    Article*  wholly  at  partially  manufactured  for 
(trials  in  tie  manufactures  and  mechanic  arts. 

D.    Articles  manufactured  ready  for  consumption. 
S.   Articles  of  voluntary  uu,  luxuries,  etc. 

The  following  table  gives  the  amount  in  value  of 
each  of  these  classes  imported  during  the  years  1884 
and  1885,  and  the  average  for  the  five  years  ( 1881-85); 
also  the  ad  valorem  rate  of  duty  on  the  dutiable 
articles  of  each  class,  and  the  percentage  relation  of 

:ire  duty  collected: 


the  ad  valorem  duty  to  the 


1884  A  

1886 

18M  B  

J8H4  0  

1884  D  

1884  B   

Total  1884  

U8ft  


1884  and  1885. 


Free 
of  Duty. 


J92.585.2SC. 

86353391 


82307,747 

19,186,427 
11,186,487 

1)336,113 
10317,406 

1,499378 
3,041.604 

♦21 1.380.265 

193,913334 


Du  liable. 


♦183,136360 
107,706.868 

44.467,174 
87,101,596 

89.774.316 
61345,063 

123.206.489 
108,686,676 

86.791.376 
79,178397 


8466,196.194 
886367  320 


Ad  Valorem 
Rate  on 
Dutiable. 


44  76 

67.38 

26  83 

35 .48 

26  48 

37  88 

47.64 
48  28 

48  13 
60  84 


Av. 


41  61 
45  90 


Per  Cent 
of  Total 
Duty. 


81  15 

34.79 

6  28 
b  83 

9.73 
9.61 

80  86 
29  58 

31  98 

20  69 


100.00 
100.00 


Average  of  Years  1861  -S3 


Free 

of  Duty. 


♦86,861348 


97386375 
95301,401 

11.719,623 
11360.883 

10307367 
10304.966 

1,199323 
1.463,661 


♦207,904 ,12f> 
204  377,035 


Dutiable. 


♦180,079 


•6.493.197 
66.1G9.652 

136.60239? 
133.155360 

7M28  >r> 

7931*0^07 


Ad  Valorem 
Rate  on 
Dutiable. 


44  90 
46  41 


29  01 

47.33 
47  52 

51  09 
60  69 


♦464.634.330 
458.088370 


AV.  43  06 


PerCeet 
ofT.itsJ 
Dutj. 


S  <? 

31.31 

8H 
713 

937 
973 

rat 

39.M 
30  49 


100  00 
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UNITED  STATES 


Ikdkx. 


Abolition,  804. 
Acadia,  7*3. 

Adams,  Pre*.  John,  787,  791, 
834. 

Adams,  Pres.  John  Quincy, 

Adirondack*,  841. 
Agricultural  machinery,  801. 
Agriculture,  878. 
Alabama,  796,  880. 
"Alabama,"  the,  818, 
Alaska,  Sao. 


794. 


Alien  laws,  73 
Alleghany 

•*»•  ■„ 

America,  origin  of 
778- 

American  party.  8ia 
And t( ,  John,  785, 
Annapolis,  782, 786. 

Amir  tarn,  battle  nf,  817, 

Anti-federalists,  788. 

"Anti-Nebraska  Men."  809. 

Anti-rent  troubles,  803. 

Appalachian  Mountain  sys- 
tem, 841. 

Area.  837. 838,  839. 

Arkansas,  792,  800. 

Arnold.  Benedict,  785. 

Arthur,  Pres.  Chester  A,  824, 
827. 

Articles  of  Confederation, 

786. 
Atlanta,  818. 
Atlantic  Cable,  S20. 
Automobile,  the,  83X 
Bad  lands,  846. 
Baltimore,  782. 
Bank  of  the  United 

790.800,803. 
Banks,  794. 
Barbary  pirates,  703. 
Bell,  John,  813. 
Black  Hawk  War.  800. 
Blaine,  James  G..  826. 
Bland-Allison  Bill.  823. 
■cade,  the,  818. 
R'clge.  «4> 
Daniel,  788. 


Boston  Port  Act,  784. 
Boundaries,  838. 
Braddock,  Edward,  783. 
Brandywine,  battle  of,  785. 
Breckenridge,  J.  C  ,  813, 
Brown,  John,  809,  812. 
Buchanan,  Pres.  James,  810. 
Buena  Vista,  805, 
Bull  Run.  battle  of,  816. 
Bunker  Hill,  78$. 
Burgoyne,  John,  785, 
Burnside,  A.  E.,  817. 
Burr.  Aaron,  791,  793. 
Cabinet,  787. 
Cabots,  the,  778. 
Calhoun,  John  C,  799,  803. 
California.  805,  807. 
California  Guff,  84a 
Canada,  779. 
Canal,  799. 
Canons,  847. 
Capita)  and  Labor,  828. 
Carolina,  782. 
Cascade  range,  847. 
Cass,  Lewis,  806. 
Catskills,  841,  849. 
Census,  788. 

Centennial  Exhibition, 823. 
Chancellorsville,  817. 
Charleston,  782,  785. 
Charter  governments,  778. 
Chase.  Salmon  P.,  816. 
Z*.  818. 

Bay.  785.  84a 


Chicago,  821. 

Chinese  immigration.829,876. 
Church  of  England,  the,  79a 
Cities,  population  of,  874. 
Civil  Rights  Act,  810. 
Civil  service,  824,  825. 
Civil  War,  816-19. 
Clay,  Henry,  799, 807. 
Cleveland,  Pres.  Grover,  826. 
Climate,  861. 
Clinton,  De  Witt,  799. 
Clinton,  Sir  Henry,  785. 
Coal,  832,853. 
Coal,  tables  of,  855-58. 
Coast,  84a 
Coast  ranges,  848. 
Colfax,  Schuyler,  82a 
Colleges,  796. 
Colonial  Convention,  783. 
Colonial  rights.  783-86. 
Colonies,  revolt  of,  781,  784, 
797- 

Colonization,  777. 
Colorado,  792, 823. 
Colorado  plateau,  850. 
Colored  race,  819. 
Columbian  plateau,  846. 
Columbia  River,  792. 
Columbia  University,  796. 
Columbus,  777.77*. 
Compromises.  814. 
Concord,  battle  of,  785. 
Confederate  States,  814. 
Confederation,  Articles  of, 
786. 

Congress,  Continental,  784, 
Congress,  Stamp  Act,  784. 
Congress   of    the  United 

States,  786. 
Connecticut,  781,  786. 
Constitution.  786, 787, 833. 
Conquest  of  Naw  Mexico 

and  California,  805. 
Continental  Congress,  first, 

784. 

Convention  of  1787,  786. 

Cooper,  Peter,  823. 

Copper,  87a 

Cordilleran  system,  844. 

Corn,  Indian. 

Cornwallis,  Lord,  785. 

Cotton,  792,  88a 

Crawford.  Wm.  H„  799. 

Credit  Mobilier,  82a. 

Cuba,  808. 

Currency,  789. 

Custer's  Massacre.  822. 

Davis,  Jefferson,  815, 8t8. 

Declaration  of  Independ- 
ence, 785, 

Delaware,  782,  786. 

Democracy,  796. 

Democratic  party,  799,  813. 

Demonetization  of  silver,  823. 

Departments,  787. 

Detroit,  794,  800. 

Divisions  of  time,  824. 

Douglas,  Stephen  A.,  808, 
819. 

Drainage  areas,  850,  860, 861. 
Dred  Scott  case.  812. 
Dutch  settlements,  780,  79a 
Duties,  788. 

Education,  790,  796,  832,  833. 
Electoral  Commission,  the, 

.823. 

Electoral  system,  787. 
Emancipation,  817. 
Embargo,  the,  794. 
England,  Church  of,  781. 
Erie  Canal,  709. 
Events  of  1775,  785 ;  of  1776, 

785;  of  1778-81,  785;  of 

1813-15,  795. 
Everett,  "Edward,  813. 
Explorations,  779, 792. 
Exports,  884. 


Farms,  881. 

Federal  Government.  787, 

Fe'deral  party,  788,  J?l,  796. 
Federal  questions.  787. 
Fenian  troubles,  820. 
Fifteenth  Amendment,  821. 
Fillmore.  Pres.  Millard,  807. 
Fisheries,  828. 
Flag  of  U.  S.j  797. 
Florida,  797,  804. 
Foreign-born,  874 
Forests,  865. 
Fort  Du  Cjuesne,  783. 
Fort  Necessity,  783. 
Fort  Sumter,  82  S.  816. 
Fourteenth  A 
France,  785. 
Franklin,  Benjamin,  784. 
Fredericksburg,  817. 
Freedmen's  Bureau  Act,  819. 
Free  Coinage,  790. 
Free  Soil  party.  806. 
Free  Trade,  788. 
Fremont,  J.  C,  805.  810. 
French  and  Indian  War,  783. 
Fugitive  slave  laws,  807. 
Cage.  Thomas,  784,  785. 
Garfield,  Pres.  las.  A,  824. 
Genet,  E.  C,  788. 
Geneva  Award,  821. 
Geology,  848. 
Georgia.  783.  786. 706. 
Germantown.  785. 
Gerry,  Elbridge,  791. 
Gettysburg.  817. 

Governments,  colonial,  781, 
78> 

Grain,  878,  879 

Grant,  Pres.  Ulysses  S-,  818, 

820,  821, 827. 
Great  Basin,  846. 
Great  Britain,  783  tq. 
Great  Lakes,  842. 
Greeley,  Horace,  821. 
Greely  Arctic  expedition, the, 

826. 

Greenbacks,  823. 
Growth  and  Progress,  79a 
Gulf  of  Mexico.  84a 

Hamilton.  A.  787.700.79j. 
Hamlin.  H,  813. 
Hancock,  John,  787. 
Hancock,  W.  S..  824,  827 


1 1  arrison,  Pres. 
830. 

Harrison,  Pres.  Wm.  H.,  802. 
Hartford  convention,  795- 
Harvard  College,  781, 796. 
Hayes,  Pre*.  R.  B.,  823. 
Hendricks,  T.  A,  833,  827. 
Hooker,  Joseph,  817. 
Hot  waves,  862. 
House  of  Representatives, 

786.  _ 
Hudson,  Henry,  78a 
Hudson  River,  780. 
Huguenots,  779. 
Hull.  Wm.,794- 
Idaho,  852. 
Illinois,  796. 
Immigration,  873,  875. 
Imports,  884. 
Impressment,  794. 
Independence.  783. 
Indiana,  794,  796. 
Indian  problem,  822. 
Indians,  origin  of,  777. 
Indian  Territory,  822. 
Industries,  884. 
Inventions,  702,  801, 83a. 
Iowa,  792,  806. 
Ireland,  820. 
Iron,  868. 
Irrigation,  866. 


Islands,  841. 
Isotherm  als,  861. 
Jackson,  Pres.  Andrew,  788, 
797.  799,80a 

amestown,  78a 

ay,  John,  787. 

ay  treaty,  788,  78a 

efferson.  Pres.  Thomas,  787, 

JohnsonT'Prei.  Andrew,  819, 
8aa 

Johnston,  Jos.  E.,  818 
>wn  disaster,  83a 

Judiciary,  787. 

Kansas'  Nebraska  Act,  808. 
Kentucky,  788,  880. 
King  George's  War,  782. 
King  William's  War,  781. 
Know-nothing  party,  81  a. 
Knox,  Henry,  787. 
Ku  Klux  Klan,  821. 
Labor  difficulties,  828. 
Lakes.  859. 

Land  and  water  surface,  837. 
Lawrence,  J.,  795, 
Lead,  87a 

Lee,  Charles,  789,  79a 
Lee,  Robert  E.,  818. 82a 
Legislatures,  786,  787. 
Lewis  and  Clarke,  792,  797. 

•  of.  785. 
can  party, 
821. 
Lincoln,  Pres. , 

813, 815. 
Literature.  833. 
Logan,  John  A.,  826. 
London  Company,  77a  78a 
Long  Island,  battle  of,  785. 
Lou  1 5 burg,  782,  784. 

Madison,  Pres.  Ji 
Maine.  796. 
Manufactures, 
me n t  of,  88a. 
Maryland,  782.  786. 
Massachusetts.  781,  786. 

-Mayflower."  the.  781. 
Meade,  G.  G,  817. 
Meteorology,  86a. 
Mexico,  805,  806,  820. 
Michigan.  80a 
Military  Reconstruction 

82a 
Minerals,  867. 
Minnesota,  810. 
Mississippi,  796. 
Mississippi  River,  779, 

843,  844. 
M  ississippi  valley,  844 
Missouri,  702,  796- 
Missouri  Compromise, 


Act. 


879. 


798. 


Mobile,  818. 
Mobile  Bay.  818 
Modoc  War.  822. 
Monitor  and  Merrimac.817. 
Monmouth    Court  House, 
785. 

Monroe,  Pre*.  James,  796. 
Monroe  Doctrine,  798. 
Montana,  792,  831. 
Montgomery,  R..  785. 
Mormons,  803,  81 1. 
Morristown,  78S. 
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UNIVERSALIST  CHURCH,'  a  religion,  body  in 
the  United  States  of  America,  especially  in  the  New 
England  States,  which  has  for  its  distinguishing  tenet 
the  doctrine  of  the  final  salvation  of  all  soul*  from  sin 
through  Christ.  The  pioneers  of  Universalism  in 
America  were  Dr.  George  De  Benneville,  who  taught 
from  1741  principally  in  Pennsylvania;  Dr.  Charles 
Chauncy,  of  the  First  Church,  Boston  (notably  in 
The  Salvation  of  AU  Men,  published  in  1784);  Dr. 
Joseph  Huntington,  of  Coventry,  Conn,  (whose  Cai- 
Improved  was  published  after  his  death  in 
1796);  John  Murray,  Elhanan  Winchester,  Caleb 
Rich,  and,  very  specially,  Hosea  Ballon.  Murray  is, 
however,  regarded  as  "the  father  of  Universalism  in 
America."  In  1750  James  Relly  had  avowed  himself 
•  Universalis^  basing  his  belief  on  a  theory  quite 
peculiar;  Murray,  who  had  preached  as  a  Methodist 
in  England  and  Ireland,  was  Kelly's  most  distinguished 
convert  In  1770  he  came  to  America,  and,  under 
circumstances  so  strange  that  most  Universalists  re- 
gard them  as  providential,  overcoming  a  deep  reluc- 
tance, he  preached  at  Good  Luck,  New  Jersey,  and 
organized  a  society,  "The  Independent  Christian 
Church,"  at  Gloucester,  Massachusetts.  Hosea  Ballou 
— a  couvert  from  the  Calvinist  Baptists— took  up  the 

1  XXIX.  contain*  under  the  title  I'm ve realists  fuller 

particular*  of  this  religious  society  — Am.  Kb  J 


cause  in  1790,  and  published  the  work  that  is  regarded 

by  Universalists  as  epoch-making,  A  Treatise  on  Atone- 
ment. The  number  of  ministers  increased,  and  societies 
were  formed.  These  in  due  time  became  the  con- 
stituents of  larger  organisations,  till  a  "  New  England 
convention"  saw  occasion,  in  1803,  to  adopt  a  '  pro- 
fession of  faith/'  which  in  three  short  articles  avowed 
belief  in  the  Bible  as  making  known  in  a  Diviae 
revelation  the  nature  of  God,  the  mission  of  Christ 
the  final  holiness  of  all  souls,  and  the  necessity  of 
good  works.  In  1866  a  general  convention,  composed 
of  delegates  from  the  State  conventions,  was  inoor- 

Ssrated.  It  has  jurisdiction  throughout  the  United 
fates  and  Canada.  It  has  a  "Murray  fund  "  of  about 
$135,000.  Under  the  auspices  of  the  Universalis* 
Church  are  the  "  woman's  centenary  association,"  the 
"  Universalist  historical  society,"  several  organiwd 
charities,  four  colleges,  three  theological  schools,  and 
five  academics, — the  total  value  of  the  schools,  includ- 
ing endowments,  being  hardly  less  than  3  million 
j  dollars.  It  publishes  eight  periodicals.  The  Tear 
Book  for  1887  gives  the  following  summary  :  1  general 
convention  ;  22  State  conventions ;  945  parishes.  38,429 
families  ;  696  churches,  35.550  members  ;  634  Sunday 
schools,  51,871  members;  789  church  edifices;  value 
above  indebtedness.  $7,493,927;  673  clergymen  is 
fellowship  and  120  licensed  lay  preachers, 
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UNIVERSITIES.1 


THE  mediaeval  Latin  term  vmmenitat  (from  which 
the  English  word  "university"  is  derived)  was 
ori  originally  employed  to  denote  any  oom- 

meS^n^      munity  or  corporation  regarded  under  its 
of  the        collective  aspect.  When  used  in  its  modern 
s,  as  denoting  a  body  devoted  to  learn- 


ing and  education,  it  required  the  addition 
of  other  words  in  order  to  complete  the  definition,— 
the  most  frequent  form  of  expression  being  "univer- 
sitas  m agist ro rum  et  scholariuin"  (or  discipulo- 
its  Umlta-  ram  ")•  1°  106  course  of  time,  probably 
uon  in  towards  the  latter  part  of  the  14th  century, 
modi«vai  the  term  began  to  be  used  by  itself,  with 
the  exclusive  meaning  of  a  community  of 
teachers  and  scholars  whose  corporate  existence  had 
been  recognized  and  sanctioned  by  civil  or  ecclesiastical 
authority  or  by  both.  But  the  more  ancient  and  cus- 
tomary designation  of  the  university  in  mediaeval  times 
(regarded  as  a  place  of  instruction)  was  "studiuni 
generale  "  (or  sometimes  "studium  "  alone),  a  term  im- 
plying a  centre  of  instruction  for  all.*  The  expressions 
universitas  studii"  and  "  universitatia  collegium  " 
are  also  occasionally  to  be  met  with  in  official  documents. 

It  is  necessary,  however,  to  bear  in  mind,  on  the 
one  hand,  that  a  university  often  bad  a  vigorous  virtual 
existence  long  before  it  obtained  that  legal  recognitioB 
which  entitled  it,  technically,  to  take  rank  as  a  "studium 
generale,"  and,  on  the  other  hand,  that  hostels,  halls, 
and  colleges,  together  with  complete  courses  in  all  the 
recognized  branches  of  learning,  were  by  no  means 
necessarily  involved  in  the  earliest  conception  of  a 
university.  The  university,  in  its  earliest  stage  of 
development,  appears  to  have  been  simply  a  scholastic 
guild, — a  spontaneous  combination,  that  is  to  say,  of 
teachers  or  scholars,  or  of  both  combined,  and  formed 
probably  on  the  analogy  of  the  trades  guilds,  and  the 
guilds  of  aliens  in  foreign  cities,  which,  in  the  course 
of  the  13th  and  14th  centuries,  are  to  be  found  spring- 
ing up  in  most  of  the  great  European  centres.  The 
design  of  these  organizations,  in  the  first  instance,  was 
little  more  than  that  of  securing  mutual  protection, — 
for  the  craftsman,  in  the  pursuit  of  his  special  calling, 
—for  the  alien,  as  lacking  the  righto  and  privileges 
inherited  by  the  citizen.  And  so  tne  university,  com- 
posed as  it  was  to  a  great  extent  of  students  from 
loreign  countries,  was  a  combination  formed  for  the  pro- 
tection of  ito  members  from  the  extortion  of  the  towns- 
men and  the  other  annoyances  incident  in  mediaeval 
times  to  residence  in  a  foreign  state.  It  was  a  first 
stage  of  development  in  connection  with  these  primary 
organizations,  when  the  chancellor  of  the  cathedral, 
or  some  other  authority,  began,  as  we  shall  shortly  see, 
to  confer  on  their  masters  the  right  of  teaching  at  any 
similar  centre  that  either  already  existed  or  might 
afterwards  be  formed  throughout  Europe, — "  facultas 
ubique  docendi."  It  was  a  still  further  development 
when  it  began  to  be  recognized  that,  without  a  license 
from  either  pope,  emperor,  or  king,  no  "Btudium 
generale"  could  be  formed  possessing  this  right  of 
conferring  degrees,  which  originally  meant  nothing 
more  than  licenses  to  teach. 

In  order,  however,  clearly  to  understand  the  condi- 
Cbief  facw  tions  under  which  the  earliest  universities 
in  the  came  into  existence,  it  is  necessary  to  take 
account,  not  only  of  their  organization,  but 
bof  >r%  the  also  of  their  studies,  and  to  recognize  the 
university  main  influences  which,  from  the  6th  to  the 
12th  century,  served  to  modify  both  the 
theory  and  the  practice  of  education.    In  the  former 

1  It  Is  the  design  of  the  present  article  to  exhibit  the  unlversl- 
ties  In  their  historical  development,  each  being  brought  under 
notice,  a*  far  as  practicable,  in  the  order  of  its  original  founda- 
tion. In  the  alphabetical  enumeration  in  the  table  at  the  end, 
the  date  of  foundation  thus  serves  to  Indicate  approximately  the 
place  where  any  unlverdty  Li  first  referred  to. 
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century,  the  schools  of  the  Roman  empire,  which  had 
down  to  that  time  kept  alive  the  traditions  of  pagan 
education,  had  been  almost  entirely  swept  away  by 
the  barbaric  invasions.  The  latter  century  marks  the 
period  when  the  institutions  which  supplied  their 
place— the  episcopal  schools  attached  to  the  cathedrals 
and  the  monastic  schools— attained  to  their  highest 
degree  of  influence  and  reputation.  Between  these 
and  the  schools  of  the  empire  there  existed  an  essen- 
|  tial  difference,  in  that  the  theory  of  education  by 
which  they  were  pervaded  was  in  complete  contrast 
to  the  simply  secular  theory  of  the  schools  of  pagan- 
ism. The  cathedral  school  taught  only  what  was  sup- 
posed to  be  necessary  for  the  education  of  the  priest ; 
the  monastic  school  taught  only  what  was  supposed  to 
be  in  harmony  with  the  aims  of  the  monk.  But 
between  the  pagan  system  and  the  Christian  system 
by  which  it  had  been  superseded  there  vet  existed 
something  that  was  common  to  both  :  the  latter,  even 
in  the  narrow  and  meagre  instruction  which  it  im- 
parted, could  not  altogether  dispense  with  the  ancient 
text-books,  simply  because  there  were  no  others  in 
existence.  Certain  treatises  of  Aristotle,  of  Porphyry, 
of  Martianus  Capella,  and  of  Boetius  continued  con- 
sequently to  be  used  and  studied  ;  and  in  the  slender 
outlines  of  pagan  learning  thus  still  kept  in  view,  and 
in  the  exposition  which  they  necessitated,  we  recog- 
nize the  main  cause  which  prevented  the  thought  and 
literature  of  classic  antiquity  from  falling  altogether 
into  oblivion. 

Under  the  rule  of  the  Merovingian  dynasty  even 
these  scanty  traditions  of  learning  declined  Revival 
throughout  the  Frankish  dominions;  but  in  time 
in  England  the  designs  of  Gregory  the  °' charis* 
Great,  as  carried  out  by  Theodoras,  Bede,  0re*t 
and  Alcuin,  resulted  in  a  great  revival  of  education 
and  letters.  The  influence  of  this  revival  extended 
in  the  8th  and  9th  centuries  to  Frankland,  where 
Charles  the  Great,  advised  and  aided  by  Alcuin,  ef- 
fected a  memorable  reformation,  which  included  both 
the  monastic  and  cathedral  schools ;  while  the  school 
attached  to  the  imperial  court,  known  as  the  Palace 
School,  also  became  a  famous  centre  of  learned  inter- 
course and  instruction. 

But  the  activity  thus  generated,  and  the  interest  in 
learning  which  it  served  for  a  time  to  dif-  . 
fuse,  well-nigh  died  out  amid  the  anarchy  ti^wfth 
which  characterizes  the  10th  century  in  university 
Latin  Christendom,  and  it  is  at  least  ques-  doubtful* 
tionable  whether  any  real  connection  can  be 
shown  to  have  existed  between  this  earlier  revival  and 
that  remarkable  movement  in  which  the  university  of 
Paris  had  its  origin.  On  the  whole,  however,  a  clearly 
traced,  although  imperfectly  continuous,  succession  of 
distinguished  teachers  has  inclined  the  majority  of 
those  who  have  studied  this  obscure  period  to  con- 
clude that  a  certain  tradition  of  learning,  handed 
down  from  the  famous  school  over  which  Alcuin  pre- 
sided at  the  great  abbey  of  St  Martin  at  Tours,  con- 
tinued to  survive,  and  became  the  nucleus  of  the 
teaching  in  which  the  university  took  its  General 
rise.  But,  in  order  adequately  to  explain  causes  o,- 
the  remarkable  development  and  novel  formation 
character  which  that  teaching  assumed  in  "^uSSi." 
the  course  of  the  12th  and  13th  centuries, 
it  is  uecessary  to  take  account  of  the  operation  of  cer- 
tain more  general  causes  to  which  the  origin  of  the 
great  majority  of  the  earlier  universities  may  in  com- 
mon unhesitatingly  be  referred.  These  causes  are — 
(1)  the  introduction  of  new  Bubjecte  of  study,  as  em- 
bodied in  a  new  or  revived  literature :  (2)  the  adop- 
tion of  new  methods  of  teaching  which  were  rendered 
I  necessary  by  the  new  studies ;  (3)  the  growing  ten- 
I  dency  to  organization  which  accompanied  the  develop- 
|  ment  and  consolidation  of  the  European  nationalities. 
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That  the  earlier  universities  took  their  rise  to  a  great 
extent  in  endeavors  to  obtain  and  provide  instruction 
of  a  kind  beyond  the  range  of  the  monastic  and  cathe- 
dral schools  appears  to  be  very  generally  admitted,  and 
this  general  fact  has  its  value  in  assisting  us  to  arrive 
at  a  conclusion  with  respect  to  the  origin  of  the  first 

European  university, — that  of  Salerno  in 
uaSrerilty  .wnicn  became  known  as  a  school  of 

of  saiemo.  medicine  aa  early  as  the  9th  century.  The 

circumstances  or  its  rise  are  extremely  ob- 
scure, and  whether  it  was  monastic  or  secular  in  its 
origin  has  been  much  disputed.  One  writer1  derives 
its  origin  from  an  independent  tradition  of  classical 
learning  which  continued  to  exist  in  Italy  down  to  the 
10th  century.  Another  writer*  maintains  that  it  had 
its  commencement  in  the  teaching  at  the  famous 
Benedictine  monastery  of  Monte  Cassino,  where  the 
study  of  medicine  was  undoubtedly  pursued.  But 
various  facts  may  be  urged  in  contravention  of  such  a 
theory.  The  school  at  Salerno,  so  far  as  its  history 
can  be  traced,  appears  to  have  been  entirely  a  secular 
community ;  it  was  distinguished  also  by  its  oatholio 
spirit,  and,  at  a  time  when  Jews  were  the  object  of 
religious  persecution  throughout  Europe,  members  of 
this  nationality  were  to  be  found  both  as  teachers  and 
learners  at  8alerno.  Situated,  moreover,  as  it  was  on 
the  Beacoast,  its  communication  with  the  neighboring 
island  of  Sicily  was  easy  and  frequent ;  and  it  would 
accordingly  seem  far  more  probable  that  it  was  owing 
to  the  new  knowledge  gained  from  the  Saracens,  after 
their  occupation  of  that  island,  that  Salerno  acquired 
its  reputation.  It  was  by  a  band  of  these  invaders 
that  Bert  harms,  abbot  of  Monte  Cassino,  and  the  au- 
thor of  oertain  medical  treatises,  was  massacred  along 
with  his  monks  in  the  year  883.  The  Saracens  were  I 
famed  for  their  medical  skill,  and  by  their  translations 
of  Galen  and  Hippocrates,  did  much  to  advance  the 
study  ;  and,  according  to  Jourdain,*  there  were  trans- 
lations from  the  Arabic  into  Latin  long  before  tbe  time 
of  Constantino  the  African,  but  these  versions  have 
perished.  In  the  course  of  the  11th  oentury,  under 
the  teaching  of  Constantino  the  African  (d.  1087),  the 
celebrity  of  Salerno  became  diffused  all  over  Europe. 
Ordericus  Vitalis,  who  wrote  in  the  first  half  of  the 
12th  century,  speaks  of  it  as  then  long  famous.  In 
1231  it  was  constituted  by  the  emperor  Frederick 
II.  the  only  school  of  medicine  in  the  kingdom  of 
Naples. 

It  was  at  a  considerable  interval  after  the  rise  of  the 
school  at  Salerno,  about  the  year  1113,  that 
ofirocrtu*  I  rnerius^  commenced  at  Bologna  his  lectures 
at  Bologna,  on  the  civil  law.  _  This  instruction,  again, 
was  of  a  kind  which  the  monastic  and  ca- 
thedral schools  could  not  supply,  and  it  also  met  anew 
and  pressing  want.  The  states  of  Lombardy  were  at 
this  time  rising  rapidly  in  population  and  in  wealth ; 
and  the  greater  complexity  of  their  political  relations, 
their  increasing  manufactures  and  commerce,  called 
for  a  more  definite  application  of  the  principles  em- 
bodied in  the  codes  that  had  been  handed  down  by 
Theodosius  and  Justinian.  But  the  distinctly  secular 
character  of  this  new  study,  and  its  intimate  connec- 
tion with  the  claims  and  prerogatives  of  the  Western 
emperor,  aroused  at  first  the  susceptibilities  of  the 
Roman  see.  and  for  a  time  Bologna  and  her  civilians 
were  regarded  by  the  church  with  distrust  and  even 
with  alarm.  These  sentiments  were  not,  however,  of 
Dttrttun  long  duration.  In  the  year  1151  the  ap- 
of  aratiaa  pearanoe  of  the  Decretnm  of  Oratian,  large!  v 
ca^onhuw  C0InPi,ed  from  spurious  documents,  invested 
•  the  studies  of  the  canonist  with  fresh  im- 
portance ;  and  numerous  decrees  of  past  and  almost 
forgotten  pontifTs  now  claimed  to  take  their  stand 
side  by  side  with  the  enactments  contained  in  the  Cor- 


When 


put  Jurit  Civilit.   They  constituted,  in  fact,  the  main 
basis  of  those  new  pretensions  asserted  with  so  much 
success  by  the  popedom  in  the  course  of  the  12th  and 
13th  centuries.    It  was  necessary,  accordingly,  that 
the  Decretum  should  be  known  and  studied  beyond 
the  walls  of  the  monastery  or  the  episcopal  palace,  and 
that  its  pages  should  receive  authoritative  exposition 
at  some  common  centre  of  instruction.    Such  a  centre 
was  to  be  found  in  Bologna.   The  needs  of  the  secular 
student  and  of  the  ecclesiastical  student  were  thus 
brought  for  a  time  into  accord,  and  from  the  days  of 
Irnenus  down  to  the  close  of  the  13th  century  we  have 
satisfactory  evidence  that  Bologna  was  generally  recog- 
nised as  the  chief  school  both  of  the  civil  and  the 
canon  law.4   It  has  indeed  been  asserted  that  univer- 
sity degrees  were  instituted  there  as  early  as  the  ponti- 
ficate of  Eugenius  III.  (1145-53),  but  the  statement 
rests  on  no  good  authority,  and  is  in  every  way  im- 
probable.  There  is,  however,  another  tradir 
is  in  better  harmony  with  the  known  facti 
Barbarossa  marched  his  forces  into  Italy  on 
his  memorable  expedition  of  1155,  and  re- 
asserted those  imperial  claims  which  bad 
bo  long  lain  dormant,  the  professors  of  the 
civil  law  and  their  scholars,  but  more  ea-  M  j 
pecially  the  foreign  students,  gathered 
round  the  western  representative  of  the 
Caesars,  and  besought  his  intervention  in  their  favor  in 
their  relations  with  the  citizens  of  Bologna,     A  large 
proportion  of  the  students  were  probably  from  Ger- 
many ;  and  it  did  not  escape  Frederick's  penetration 
that  the  civilian  might  prove  an  invaluable  ally  in  the 
assertion  of  his  imperial  pretensions.  He  received  the 
suppliants  graciously,  and,  finding  that  their  grievances 
were  real,  especially  against  tbe  landlords  in  whose 
houses  they  were  domiciled,  he  granted  the  foreign 
students  substantial  protection,  by  conferring  on  them 
certain  special  immunities  and  privileges  (November 
1158).*  These  privileges  were  embodied  in  the  cele- 
brated Authtntica,  Habito,  in  the  Corpus  Jurit  Citihi 
of  the  empire  (bk.  iv.  tit.  13),  and  were  eventually 
extended  so  as  to  include  all  the  other  universities  of 
Italy.    In  them  we  may  discern  the  precedent  for  that 
state  protection  of  the  university  which,  however  es- 
sential at  one  time  for  the  security  and  freedom  of 
the  teacher  and  the  taught,  has  been  far  from  proving 
an  unmixed  benefit,— the  influence  which  the  rivu 
power  has  thus  been  able  to  exert  being  too  often 
wielded  for  the  suppression  of  that  very  liberty  of 
thought  and  '"l^jjy  "°m  "birch  the  earlier  universities 

fame 

But,  though  there  was  a  flourishing  school  of  study, 
it  is  to  be  observed  that  Bologna  aid  not  possess  a 
university  so  early  as  1158.  Its  first  university  was 
not  constituted  until  the  close  of  the  12th 
century.  The  universities  at  Bologna 
were,  as  Denifle  has  shown,  really  student  at  Bologna 
guilds,  formed  under  influences  quite  dis- 
tinct from  the  protecting  clauses  of  the  Authentic* 
and  suggested,  as  already  noted,  by  the  precedent  of 
those  foreign  guilds  whiob,  in  the  course  of  the  12th 
century,  began  to  rise  throughout  western  Europe. 
They  had  their  origin  in  the  absolute  necessity,  under 
which  residents  in  a  foreign  city  found  themselves,  of 
obtaining  by  combination  that  protection  and  those 
rights  which  they  could  not  claim  as  citizens.  These 
societies  were  modelled,  Denifle  considers,  not  on  tbe 
trade  guilds  which  rose  in  Bologna  in  the  1 3th  century, 
but  on  the  Teutonic  guilds  which  arose  nearly  a  cen- 
tury earlier  in  northwestern  Europe,  being  essentially 


,  p.  225. 


«  Denifle,  Die  UnivertUAten,  etc.,  L  48. 

•  flee  Savlgny.  Getrh.  d.  rtm.  Redtti,  lit.  162.  491-492.  Bee  ate 
Giesebrecht,  Ottek.  d.  KrUterted  fed.  1880),  v.  51-52.  The  rtory  to 
preserved  In  a  recently  discovered  metrical  composition  descrip- 
tive of  the  hUtory  of  Frederick  I. ;  aee  SiiiunoiberuJUe  d.  Bairu* 
Atnd.  d.  WtMeructia/l  PMl  -Hut  Klatt,  1879,  ll.  295.     Itt  auttoea- 
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"spontaneous  confederations  of  aliens  on  a  foreign 
■if"  Oripnally,  they  did  not  include  the  native 


i  this  principle  of  combina- 
tion, when  superadded  to  the  privileges 
conferred  by  Barbarossa,  gave  to  the  stu- 
dents of  Bologna  a  superiority  of  which 
they  were  not  alow  to  avail  themselves. 
Under  the  leadership  of  their  rector,  they 
extorted  from  the  citizens  concessions  which  raised 
the  condition  of  an  oppressed  to  that  of  a 


Other 
similar 

nuni- 


altos. 


specially  privileged  class.    The  same  principle,  when 
put  in  force  against  the  professors,  reduced  the  latter 
to  a  position  of  humble  deference  to  the  very  body 
whom  they  were  called  upon  to  instruct,  and  imparted 
to  the  entire  university  that  essentially  democratic 
character  by  which  it  was  afterwards  distinguished. 
It  is  not  surprising  that  such  advantages  should  have 
led  to  an  imitation  and  extension  of  the  principle  by 
which  they  were  obtained.    Denifle  considers  that  the 
"universities  "  at  Bologna  were  at  one  time  certainly 
mora  than  four  in  number,  and  we  know  that  the 
Italian  students  alone  were' subdivided  into  two, — the 
Tuscans  and  the  Lombards.    In  the  cen- 
tres formed  by  secession  from  the  parent 
body  a  like  subdivision  took  place.  At 
Vereelli  there  were  four  "umvereitates," 
composed  respectively  of  Italians,  English, 
Provencals,  and  Germans ;  at  Padua  there  were  simi- 
lar divisions  into  Italians,  French  (£.«.,  Francigeam, 
comprising  both  English  and  Normans),  Provencals 
(including  Spaniards  and  Catalans).    When  accord- 
ingly we  learn  from  Odofred  that  tn  the  time  of  the 
eminent  jurist  Azo,  who  lectured  at  Bologna  about 
I'JOO.the  number  of  students  there  amounted  to  some 
ten  thousand,  of  whom  the  majority  were  foreigners, 
it  seems  reasonable  to  conclude  that  the  number  of 
these  confederations  of  students  ("societates  schola- 
rium ")  at  Bologna  was  yet  greater.    It  is  certain  that 
they  were  not  formed  simultaneously,  but,  similarly 
to  the  free  guilds,  one  after  the  other,— the  last  in 
order  being  that  of  the  Tuscans,  which  was  composed 
of  students  from  Tuscany,  the  Campagna,  and  Rome. 
Nor  are  we,  again,  to.  look  upon  them  as  in  any  wa; 
the  outcome  of  those  democratic  principles  whic! 
found  favor  in  Bologna,  but  rather  as  originating  in 
the  traditional  home  associations  of  the  foreign  stu- 
dents, fostered,  however,  by  the  peculiar  conditions 
of  their  university  life.    As  the  Tuscan  division  (the 
one  least  in  sympathy,  in  most  respects,  wit h  Teutonic 
institutions)  was  the  last  formed,  so,  Denifle  conjec- 
tures, the  German  "  university  "  may  have  introduced 
the  conception  which  was  successively  adopted  by  the 
other  nationalities. 

In  marked  resemblance  to  the  guilds,  these  con  fed - 
The  rector   emion«        presided  over  by  a  common 
'  head,— the  "  rector  scholarium,"  an  ob- 
vious imitation  of  the  "rector  societatum"  or  "artium" 
of  the  guild,  but  to  be  carefully  distinguished  from  the 
"rector  schokrum,"  or  director  of  toe  studies,  with 
whose  function  the  former  officer  had,  at  this  time, 
nothing  in  oommoo.   like  the  guilds,  again,  the  dif- 
ferent nations  were  represented  by  their  consiliarii," 
a  deliberative  assembly  with  whom  the  rector  habit- 
ually took  counsel. 
While  recognising  the  essentially  democratic  char- 
acter of  the  constitution  of  these  communi- 
jyflyf  ties,  it  is  to  be  remembered  that  the 
students.     students,  unlike  the  majority  at  Paris  and 
later  universities,  were  mostly  at  this  time 
of  mature  years.    As  the  civil  law  and  the  canon  law 
were  at  first  the  only  branches  of  study,  the  class  whom 
they  attracted  were  often  men  already  filling  office  in 
some  department  of  the  church  or  state, — archdeacons, 
the  heads  of  schools,  canons  of  cathedrals,  and  like 
functionaries  forming  a  considerable  element  in  the 


aggregate.  It  has  been  observed,  indeed,  that  the 
permission  accorded  them  by  Frederick  I.  of  choosing. 
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in  all  oases  of  dispute,  their  own  tribunal,  thus  con- 
stituting them,  to  a  great  extent,  svi  juris,  seems  to 
presuppose  a  certain  maturity  of  judgment  among 
those  on  whom  this  discretionary  power  was  bestowed. 

With  the  middle  of  the  13th  century,  these  vari- 
ous confederations  became  blended,  for  the 
first  time,  into  one  or  other  of  the  two 
great  divisions  already  referred  to, — those 
of  the  Ultramontani  and  the  Citramontani, 
Johannes  de  Varan  is  being  rector  of  the 
former  and  Pantaloon  de  Venetiis  of  the 
latter.  Innocent  IV.,  in  according  his  sanction  to  the 
new  statutes  of  the  university  in  1253,  refers  to  them 
as  drawn  up  by  the  "  rectores  et  universitas  scholarium 
Bononiensium."  With  the  commencement  of  the 
16th  century,  the  two  corporations  were  c 
under  one  rector. 

About  the  year  1200  were  formed  the  two 
of  medicine  and  philosophy  (or  the  arts1), 
the  former  being  somewhat  the  earlier.  It 
was  developed,  as  that  of  the  ciyil  law  had 
been  developed,  by  a  succession  of  able  teachers, 
among  whom  Thaddeus  Alderottus  was  especially 
eminent   The  faculty  of  arts,  down  to  the  I4th  cen- 
tury, scarcely  attained  to  egual  eminence.   The  teach- 
ing of  theology  remained  for  a  long  time  exclusively 
in  the  hands  of  the  Dominicans :  and  it  was  not  until 
the  year  1360  that  Innocent  VI.  recognized  the  uni- 
versity as  a  "studium  generale  "in  this  branch, — in 
other  words,  as  a  place  of  theological  education  for 
all  students,  with  the  power  of  conferring  degrees  of 
universal  validity. 

In  the  year  1371  the  cardinal  legate,  Anglicus,  com- 
piled, as  chief  director  of  ecclesiastical 
affairs  in  the  city,  an  account  of  the  uni-  A<JJf  "be 
versify,  which  he  presented  to  Urban  V.*  unwl-r-'ity 
The  information  it  supplies  is,  however,  byAnglicu*. 
defective,  owing  to  the  fact  that  only  the 
professors  who  were  in  receipt  of  salaries  from  the 
municipality  are  mentioned.  Of  these  there  were 
twelve  of  civil  law  and  six  of  canon  law;  three  of 
medicine,  three  of  practical  medicine,  and  one  of  sur- 
gery ;  two  of  logic,  and  one  each  of  astrology,  rhetoric, 
ana  notorial  practice.  The  professors  or  theology, 
who,  as  members  of  the  religious  orders,  received  no 
state  remuneration,  are  unmentioned. 

Colleges  existed  at  Bologna  at  a  very  early  date,  but 
it  is  not  until  the  14th  century  that  we  find 
them  possessing  any  organization.  They  e-r]Teat 
were  designed  solely  for  necessitous  stu-  collect*, 
dents,  not  being  natives  of  Bologna.  A 
separate  bouse,  with  a  certain  fund  for  the  maintenance 
oi  a  specified  number  of  scholars,  was  all  that  was 
originally  contemplated.  Such  was  the  character  of 
that  founded  by  Zoen,  bishop  of  Avignon,  m  Febru- 
ary, 1256  (O.S.),  the  same  month  and  year,  it  is  to  be 
noted,  in  which  the  Sorbonne  was  founded  in  Paris 
It  was  designed  for  the  maintenance  of  eight  scholars 
from  the  province  of  Avignon,  under  the  supervision 
of  three  canons  of  the  church,  maintaining  themselves 
in  the  university.  Each  scholar  was  to  receive  24 
Bolognese  lire  annually  for  five  years.  The  college  of 
Brescia  was  founded  in  1326  by  William  of  Brescia, 
archdeacon  of  Bologna,  for  poor  foreign  students 
without  distinction  as  to  nationality.  The  Spanish 
college,  founded  in  1364,  for  twenty-four  Spanish 
scholars  and  two  chaplains,  is  noted  by  Denifle  as  the 
one  college  founded  in  mediaeval  times  which  still 
exists  on  the  Continent. 

Of  the  general  fact  that  the  early  universities  rose 
in  response  to  new  wants  the  commencement  of  the 
university  of  Paris  supplies  us  with  a  further  illustra- 

i  The  arte  course  of  study  was  that  represented  by  the  ancient 
h-mw  (O..  grammar,  logic,  and  rhetoric)  and  the  quadrtiium 


■ .  r. ,  arithmetic,  geometry,  music,  and  astronomy),  a 
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tion.  The  study  of  logic,  which,  prior  to  the  12th  cen- 
tury, wu  founded  exclusively  on  one  or 
unWcr»?tT  two  me**re  oompenda,  received  about  the 
ofParta.  year  1100,  on  two  occasions,  a  powerful 
stimulus, — in  the  first  instance,  from  the 
memorable  controversy  between  Lanfranc  and  Keren 
gar ;  in  the  Beoond,  from  the  no  less  famous  contro- 
versy between  Anselm  and  Roseellinus.  A  belief 
sprang  up  that  an  intelligent  apprehension  of  spiritual 
truth  depended  on  a  correct  use  of  prescribed  methods 
stDdT  of  argumentation.  Dialectic  was  looked 
or  logic.  upon  as  "the  science  of  sciences;"  and, 
when,  somewhere  in  the  first  decade  of  the 
12th  century,  William  of  Champeaux  opened  in  Paris 
a  school  for  the  more  advanced  study  of  dialectic  as  an 
art,  his  teaching  was  attended  with  marked  success. 
Among  his  pupils  was  Abelard,  in  whose  hands  the 
study  made  a  yet  more  notable  advance  ;  so  that,  by 
the  middle  of  the  century,  we  find  John  of  Salisbury, 
on  returning  from  the  French  capital  to  England,  re- 
lating with  astonishment,  not  unmingled  with  con- 
tempt, how  all  learned  Paris  had  gone  well  nigh  mad 
in  its  pursuit  and  practioa  of  the  new  dialectic 
Abelard  taught  in  the  first  instanoe  at  the  cathedral 
school  at  Notre  Dame,  and  subsequently  at 
Sf!Sk«M«.  the  w^ook  on  the  Montane  Sainte-Gene- 
vieve,  of  which  he  was  the  founder,  and 
where  he  imparted  to  logio  its  new  development  But 
in  1147  the  secular  canons  of  Ste.  Genevieve  gave  place 
to  canons  regular  from  St.  Victor;  and 
theology.  henceforth  the  school  on  the  former  founda- 
tion was  merely  a  school  for  the  teaching 
of  theology,  and  was  attended  only  by  the  members 
of  the  house.1  The  schools  out  of  which  the  univer- 
sity arose  were  those  attached  to  the  cathedral  on  the 
He  de  la  Cite,  and  presided  over  by  the  chancellor, — 
a  dignitary  who  must  be  carefully  distinguished  from 
the  later  chancellor  of  the  university.  For  a  long  time 
the  teachers  lived  in  separate  houses  on  the  island,  and 
it  was  only  by  degrees  that  they  combined  themselves 
into  a  society,  and  that  special  buildings  were  con- 
structed for  their  class-work.  But  the  flame  which 
A  belard's  teaching  had  kindled  was  not  destined  to 
Lombard ■«  "P"*-  Among  his  pupils  was  Peter  Lom- 
Senxtncu.  bard,  who  was  bishop  of  Paris  in  1159,  and 
widely  known  to  posterity  as  the  compiler 
of  the  famous  volume  of  the  Sentence*.  The  design 
of  this  work  was  to  place  before  the  student,  in  as 
strictly  logical  a  form  as  practicable,  the  views  (ten- 
tentice)  of  the  fathers  and  all  the  great  doctors  of  the 
church  upon  the  chief  and  most  difficult  points  in  the 
Christian  belief.  Conceived  with  the  purpose  of  allay- 

S:  and  preventing,  it  really  stimulated,  oontroversy. 
e  logicians  seised  upon  it  as  a  great  storehouse  of 
indisputable  major  premises,  on  which  they  argued 
with  renewed  energy  and  with  endless  ingenuity  of 
dialectical  refinement ;  and  upon  this  new  compendium 
of  theological  doctrine,  which  became  the  text-book 
of  the  Middle  Ages,  the  schoolmen,  in  their  successive 
treatises  tuper  Sententias,  expended  a  considerable 
share  of  that  subtlety  and  labor  which  still  excite  the 
astonishment  of  the  student  of  metaphysical  literature. 
It  is  in  these  prominent  features  in  the  history  of 
these  early  universities — the  development 
othcrearw  °C  new  metbods  of  instruction  concurrently 
universities,  with  the  appearance  of  new  material  for 
their  application — that  we  find  the  most 
probable  solution  or  the  question  as  to  how  the  uni- 
versity, as  distinguished  from  the  older  cathedral  or 
monastic  schools,  was  first  formed.  In  a  similar  man- 
ner, it  seems  probable,  the  majority  of  the  earlier  uni- 
versities of  Italy— Reggio,  Modena,  Vioenxa,  Padua, 
and  Veroelli— arose,  for  they  had  their  origin  inde- 
pendently alike  of  the  civil  and  the  papal  authority. 

1  The  rtew  of  Thurot  {De  r  OrganLtatim  de  rEntetgnemenl  dant 
F  VnivrrriU  de  Pari*,  pp.  4-7)  that  the  university  arose  out  of  a 
combination  of  thene  eeveral  school*  Is  rejected  by  DenlBe  (see 


Instances,  it  is  true,  occur,  which  cannot  be  referred 
to  this  spontaneous  mode  of  growth.  The  university 
of  Naples,  for  example,  was  founded  solely  by  the  fiat 
of  the  emperor  Frederick  II.  in  the  year  1224  .  sod, 


if  we  may  rely  upon  the  documents  cited  bv  Denifle, 
Innocent  IV.  about  the  year  1245  founded  in  con- 
nection with  the  curia  a  '  studium  generale,"'  which 
was  attached  to  the  papal  court,  ana  followed  it  wbeo 
removed  from  Rome,  very  much  as  the  Palace  School 
of  Charles  the  Great  accompanied  that  monarch  on 
his  progresses. 

As  the  university  of  Paris  became  the  model,  not 
only  for  the  universities  of  France  north  of 
the  Loire,  but  also  for  the  great  majority  **£r 
of  those  of  central  Europe  as  well  as  for  or^f°  ' 


Oxford  and  Cambridge,  some  account  of  ■ 
its  early  organisation  will  here  be  indis- 
pensable. Such  an  account  is  rendered  still  further 
necessary  by  the  fact  that  the  recent  and  almost  ex- 
haustive researches  of  Denifle,  the  Dominican  father, 
have  led  him  to  conclusions  which  on  some  important 
points  run  altogether  counter  to  those  sanctioned  by 
the  high  authority  of  Savigny. 
a  The  original  university,  as  already  stated,  took  it* 
rise  entirely  out  of  the  movement  carried 
on  by  teachers  on  the  island,  who  taught 
by  virtue  of  the  license  conferred  by  th- 
chancellor  of  the  cathedral.  In  the  second 
decade  of  the  13th  century,  it  is  true,  we 
find  masters  withdrawing  themselves  from  his  authority 
by  repairing  to  the  left  bank  of  the  Seine  and  placin* 
themselves  under  the  jurisdiction  of  the  abbot  of  tlx 
monastery  of  Ste.  Genevieve ;  and  in  1255  this  dig 
nitary  is  to  be  found  appointing  a  chancellor  whose 
duty  it  should  be  to  confer  "  licentia  docendi "  on  those 
candidates  who  were  desirous  of  opening  schools  in 
that  district.  But  it  was  around  the  bestowal  of  this 
license  by  the  chancellor  of  Notre  Dame,  on  the  lie  d* 
la  Ci  1 6 ,  that  the  university  of  Paris  grew  up.  It  is  is 
this  license  that  the  whole  significance  of  the  muter 
of  arts  degree  is  contained ;  for  what  is 
technically  known  as  admission  to  that  de- 

rwas  really  nothing  more  nor  leas  than  : 
chancellor's  permission  to  "incept,"  and  by 
"inception  "  was  implied  the  master's  formal  entrance 
upon,  and  commencement  of,  the  functions  of  a  duly 
licensed  teacher,  and  bis  recognition  as  such  by  hi 
brothers  in  the  profession.  The  previous  ^cktia 
stage  of  his  academic  career,  that  of  bach-  of  rt 
elordora,  had  been  one  of  apprenticeship 
for  the  mastership ;  and  his  emancipation  from  thk 
state  was  symbolised  by  placing  the  magisterial  cap 
(biretta)  upon  his  head,  a  ceremony  which,  in  uaita- 
tion  of  the  old  Roman  ceremony  of  manumission,  wu 


Inception 


rformed  by  his  former  instructor,  "  under  whom 
.je  was  said  to  inoept.  He  then  gave  a  formal  in- 
augural lecture,  and,  after  this  proof  of  magisterui 
capacity,  was  welcomed  into  the  society  of  nis  pro- 
fessional brethren  with  Bet  speeches,  and  took  hi*  tea; 
in  his  master's  chair. 

This  community  of  teachers  of  recognised  fitness  did 
not  in  itself  suffice  to  constitute  a  univer-  ^ 
sity.  but  some  time  between  the  years  1 150  «jt7 
and  1170.  the  period  when  the  Sentence* 
of  Peter  Lombard  was  given  to  the  world,  the  i 
sity  of  Paris  came  formally  into  being.  Its  first  written 
statutes  were  not,  however,  compiled  until  about  the 
year  1208,  and  it  was  not  until  long  after  that  date 
that  it  possessed  a  "  rector."  Its  earliest  recognition 
as  a  legal  corporation  belongs  to  about  the  year  1211 
when  a  brief  of  Innocent  III.  empowered  it  to  electa 
proctor  to  be  its  representative  at  the  jpapal 


6 rector  to  be  its  representative  at  the  papal  court 
!y  this  permission  it  obtained  the  right  to  sue  or 
to  be  sued  in  a  court  of  justice  as  a  corporate 

body. 
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Dificultl* 


Thin  papal  recognition  wm,  however,  very  fax  from 
implying  the  episcopal  recognition,  and  the 
j  iu  earlier  history  of  the  new  community  ex- 
<!•■  hibita  it  as  in  continual  conflict  alike  with 
*,lop,,,eal'  the  chancellor,  the  bishop,  and  the  cathe- 
dral chapter  of  Paris,  by  all  of  whom  it  was  regarded 
at  a  centre  of  insubordination  and  doctrinal  license. 
Had  it  not  been,  indeed,  for  the  papal  aid,  the  univer- 
sity would  probablv  not  have  survived  the  contest;  but 
with  that  powerful  assistance  it  came  to  be  regarded  as 
the  great  Transalpine  centre  of  orthodox  theological 
teaching.  Successive  pontiffs,  down  to  the  great 
schUm  of  1378,  made  it  one  of  the  foremost  points  of 
their  policy  to  cultivate  friendly  and  confidential  rela- 
tions with  the  authorities  of  tne  university  of  Paris, 
and  systematically  to  discourage  the  formation  of  theo- 
logical faculties  at  other  centres.  In  1231  Gregory  IX., 
in  the  bull  Parent  Seientinrum,  gave  full  recognition 
to  the  right  of  the  several  faculties  to  regulate  and 
modify  the  constitution  of  the  entire  university — a 
formal  sanction  whioh,  in  Denifle's  opinion,  rendered 
the  bull  in  question  the  Magna  Charts  of  the  university. 

In  comparing  the  relative  antiquity  of  the  univer- 
sities of  Paris  and  Bologna,  it  is  difficult  to  give  an  un- 
qualified decision.  The  university  of  masters  at  the 
former  was  probably  slightly  anterior  to  the  univer- 
sity of  students  at  the  latter ;  but  there  is  good  reason 
for  believing  that  Paris,  in  reducing  its  traditional  cus- 
toms to  statutory  form,  largely  availed  itself  of  the 
precedents  afforded  by  the  already  existing  code  of  the 
Transalpine  centre,  while  its  rectorship,  proctorships, 
and  four  M  — * : — "  ■  J — »-  js-ELT-1— a. 


of  the  correspondi 


are  all  clearly  distinct  adaptations 
ling  divisions  at  Bologna.  These 
nations,  which  included  both  professors 
and  scholars,  were — (1)  the  French  nation, 
composed,  in  addition  to  the  native  ele- 
ment, of  Spaniards,  Italians,  and  Greeks;  (2)  the 
Picard  nation,  representing  the  students  from  the 
and  from  the  Netherlands  ;  (3)  the  Norman 
(4)  the  English  nation,  comprising,  besides 
from  the  provinces  under  English  rule, 
from  England,  Ireland,  Scotland,  and  Germany. 
These  several  nations  first  came  into  existence  some 
time  before  the  year  1219.  and  all  belonged  to  the  fac- 
ulty of  arts ;  but  the  fully  developed  university  was 
divided  into  four  faculties,— three  "superior,  vis., 
those  of  theology,  canon  law,  and  medicine,  and  one 
"inferior,"  that  of  arts.  The  head  of  each  faculty  was 
the  dean ;  the  head  of  each  nation  was  the  proctor. 
The  rector,  who  in  the  first  instance  was  head  of  the 
faculty  of  arts,  by  whom  he  was  elected,  was  eventu- 
ally head  of  the  whole  university.   Each  of  the  nations 
and  each  of  the  superior  faculties,  while  subject  to  the 
general  authority  which  he  represented,  was,  like  a 
royal  colony,  in  a  great  measure  self-governed,  and 
made  statutes  which  were  binding  simply  on  its  own 
members.    Congregations  of  the  faculty  of  arts  were 
presided  over  by  the  rector,  who  discharged  the  same 
function  when  general  congregations  of  the  whole 
academic  community  were  convened.   In  the  former 
the  votes  on  any  question  were  taken  by  nations,  in  the 
latter  by  faculties  and  nations.    Only  li  regents, ' '  that 
is,  masters  actually  engaged  in  teaching,  had  any  right 
to  be  present  or  to  vote  in  congregations.    Neither  the 
entire  university  nor  the  separate  faculties  had  thus, 
it  will  be  seen,  originally  a  common  head,  and  it  was 
not  until  the  middle  of  the  14th  century  that  the  rector 
became  the  head  of  the  collective  university,  by  the 
incorporation  under  him,  first,  of  the  students  of  the 
canon  law  and  of  medicine  (which  took  place  about  the 
end  of  the  1 3th  century),  and,  secondly,  of  the  theo- 
logians, which  took  place  about  half  a  century  later. 
Apart  from  the  broad  differences  in  their  organiza- 
tion, the  very  conception  of  learning,  it 
will  be  observed,  was  different  at  Bologna 
cootraatad.  from  what  it  was  at  Paris.    In  the  former 
it  was  entirely  professional, — designed,  that 
ia  to  say,  to  prepare  the  student  for  a  definite  and 


practical  career  in  after  life ;  in  the  latter  it  was  sought 
to  provide  a  general  mental  training,  and  to  attract 
the  learner  to  studies  which  were  speculative  rather 
than  practical.  In  the  sequel,  the  less  mercenary 
spirit  in  which  Paris  cultivated  knowledge  added  im- 
mensely to  her  influence  and  reputation.  The  univer- 
sity became  known  as  the  great  school  where  theology 
was  studied  in  its  most  scientific  spirit ;  and  the  deci- 
sions of  its  great  doctors  upon  those  abstruse  questions 
which  absorbed  so  much  of  the  highest  intellectual 
activity  of  the  Middle  Ages  were  regarded  as  almost 
final.  The  popes  themselves,  although  policy 
averse  from  theological  controversies,  in  relation  to 
deemed  it  expedient  to  cultivate  friendly  "^V^ 
relations  with  a  centre  of  such  importance 
for  the  purpose  of  securing  their  influence  in  a  yet 
wider  field.  Down  therefore  to  the  time  of  the  great 
schism  (1378),  they  at  once  conciliated  the  university 
of  Paris  and  consulted  what  they  deemed  to  be  the 
interests  of  the  Roman  see,  by  discouraging  the  crea- 
tion of  faculties  of  theology  elsewhere.  The  apparent 
exceptions  to  this  policy  are  easily  explained :  the  four 
faculties  of  theology  which  they  sanctioned  in  Italy — 
Pisa  (1343),  Florence  (1349),  Bologna  (13621.  and 
Padua  (1363)— were  designed  to  benefit  the  Italian 
monasteries,  by  saving  the  monks  the  expense  and 
dangers  of  a  long  journey  beyond  the  Alps ;  wbile 
that  at  Toulouse  (1229)  took  its  rise  under  circum- 
stances entirely  exceptional,  being  designed  as  a  bul- 
wark against  the  heresy  of  the  Albigenses.  The  popes, 
on  the  other  hand,  favored  the  creation  of  new  facul- 
ties of  law,  and  especially  of  the  canon  law,  as  the 
latter  represented  the  source  from  which  Rome  derived 
her  most  warmly  contested  powers  and  prerogatives. 
The  effects  of  this  twofold  policy  were  sufficiently  in- 
telligible :  the  witholding  of  each  charter  whioh  it  was 
sought  to  obtain  for  a  new  school  of  theology  only 
served  to  augment  the  numbers  that  flocked  to  Paris  , 
the  bestowal  of  each  new  charter  for  a  faculty  of  law 
served  in  like  manner  to  divert  a  certain  proportionate 
number  from  Bologna  These  facts  enable  us  to  under- 
stand how  it  is  that,  in  the  13th  and  14th  centuries, 
we  find,  even  in  France,  a  larger  number  of  univer- 
sities created  after  the  model  of  Bologna  than  after 
that  of  Park 

In  their  earliest  stage,  however,  the  importance  of 
these  new  institutions  was  but  imperfectly 
discerned  alike  by  the  civil  and  the  ecclesi-  „?  unwcrai*- 
astical  power,  and  the  first  four  universities  ties  of  Re*- 
of  Italy,  after  Bologna,  rose  into  existence,  jf^p"^ 
like  Bologna  itself,  without  a  charter  from 
either  pone  or  emperor.  Of  these  the  first  were 
those  of  Reggio  and  Modena,  both  of  which  are  to  be 
found  mentioned  as  schools  of  civil  law  before  the 
close  of  the  12th  century.  The  latter,  throughout  the 
13th  century,  appears  to  have  been  resorted  to  by 
teachers  of  sufficient  eminence  to  form  a  flourishing 
school,  composed  of  students  not  only  from  the  city 
itself,  but  also  from  a  considerable  distance.  Both  of 
them  would  seem  to  have  been  formed  ind< 
of  Bologna,  but  the  University  of  Vicenxa 
was  probably  the  outcome  of  a  migration 
of  the  students  from  the  former  city,  which  took  place 
in  the  year  1204.  In  the  course  of  the  century  Vi- 
cenxa attained  to  considerable  prosperity ;  its  students 
were  divided  into  four  nations,  each  with  its  own  rec- 
tor ;  and  in  1264  it  included  in  its  professoriate 
teachers,  not  only  of  the  civil  law,  but  a  [ho  of  medi- 
cine, gram  m  a  r,  and  dialectic.  The  uni- 
versity of  Padua  was  founded  in  1222  as  r*00** 
the  direct  result  of  the  migration  of  a  considerable 
number  of  students  from  Bologna.  Some  writers, 
indeed,  have  inferred  that  the  "studium"  in  the 
latter  city  was  transferred  in  its  entirety,  but  the  con- 
tinued residence  of  a  certain  proportion  in  Bologna  is 
proved  by  the  fact  that  two  years  later  we  find  them 
appealing  to  Honorius  III.  in  a  dispute  with  the  civic 
authorities.   In  the  year  1228  the  students  of  Padua 
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were  compelled  by  circumstances  to  transfer  their 
residence  to  Veroefii,  and  the  latter  city  guaranteed 
them,  besides  other  privileges,  the  right  to  rent  no 
less  than  five  hundred  lodging-houses  at  a  fixed  rental 
for  a  period  of  eight  years.  At  first  Padua  was  a 
school  only  of  the  civil  and  canon  law ;  and  during  the 
oppressive  tyranny  of  Eszelin  (1237-1260)  the  uni- 
versity maintained  its  existence  with  some  difficulty. 
But  in  the  latter  part  of  the  oentury  it  incorporated 
the  faculties  of  grammar,  rhetoric,  and  medicine,  and 
became  known  as  one  of  the  most  flourishing  schools 
of  Italy,  and  a  great  centre  of  the  Dominicans,  at 


sity  of  Naples  was  founded  by  the  em- 
peror Frederick  IL  in  the  year  1225,  as  a 
school  of  theology,  jurisprudence,  the  arts, 
and  medicine, — his  design  being  that  his  subjects  in 
the  kingdom  of  Naples  should  find  in  the  capital  ade- 
quate instruction  in  every  branch  of  learning,  and 
not  be  compelled  in  the  pursuit  of  knowledge  to 
have  recourse  to  foreign  nations  or  to  beg  in  other 
lands."  In  the  year  1231,  however,  he  decreed  that 
the  faculty  of  medicine  should  cease  to  exist,  and  that 
the  study  should  bo  pursued  nowhere  in  the  kingdom 
but  at  Salerno.  The  university  never  attained  to 
eminence,  and  after  the  death  of  Frederick 
for  a  time  altogether  to  an  end,  but  was  re- 
l  in  1258  by  King  Manfred.  In  1266  its  faculty 
of  medicine  was  reconstituted,  and  from  1272-74 
Thomss  Aquinas  was  one  of  its  teachers  of  theology. 

Verceilt.  e  °°m  men0Gment  of  the  university  of 
Vercelli  belongs  to  about  the  year  1228:  it 
probably  included,  like  Naples,  all  the  faculties,  but 
would  seem  to  have  been  regarded  with  little  favor  by 
the  Roman  see,  and  by  the  year  1372  had  ceased  to 
exist]  although  mention  of  colleges  of  law  and  medi- 
cine is  to  be  found  after  that  date.   The  two  univerei- 

piaoenx  1 'es  °*  Pi*08?**  an ^  Pavia  stand  in  close 
connection  with  each  other.  The  former 
is  noted  by  Denifle  as  the  earliest  in  Italy  which  was 
founded  by  virtue  of  a  papal  charter  (6th  February, 
1248),  although  the  scheme  remained  for  a  long  time 
inoperative.  At  length,  in  the  year  1398,  the  uni- 
versity was  reconstituted  by  Oiovanni  Galeauo  Vis- 
con  ti,  duke  of  Milan,  who  m  the  same  year  caused 
the  university  of  Pavia  to  be  transferred  thither. 
Piaoensa  now  became  the  scene  of  a  sudden  but  short- 
lived academic  prosperity.  We  are  told  of  no  less 
than  twenty-seven  profes8ors»of  the  oivil  law, — among 
them  the  celebrated  Bald  us ;  of  twenty-two  professors 
of  medicine;  of  professors  of  philosophy,  astrology, 
grammar,  and  rhetoric;  and  of  lecturers  on  Seneca 
and  Dante.  The  faculty  of  theology  would  appear, 
however,  never  to  have  been  duly  constituted,  and 
but  one  lecturer  in  this  faculty  is  mentioned.  With 
the  death  of  Galeauo  in  1402,  this  precarious  activity 
came  suddenly  to  an  end:  and  in  1404  the  university 
had  ceased  to  exist.  Its  history  is,  indeed,  unintelh- 
PlTl(l  gible,  unless  taken  in  conjunction  with  that 
of  Pavia.  Even  before  Irnerius  taught  at 
Bologna,  Pavia  had  been  widely  known  as  a  seat  of 

Sil  studies,  and  more  especially  of  the  Lombard  law, 
iough  the  evidence  is  wanting  which  would  serve 
to  establish  a  direct  connection  between  this  early 
school  and  the  university  which  was  founded  there  in 
1361,  by  virtue  of  the  charter  granted  by  the  emperor 
Charles  IV.  The  new  "  studium  "  included  faculties 
of  jurisprudence,  philosophy,  medicine,  and  the  arts, 
and  its  students  were  formally  taken  under  the  im- 
perial protection,  and  endowed  with  privileges  identi- 
cal with  those  which  had  been  granted  to  Paris,  Bo- 
logna, Oxford,  Orleans,  and  Montpellier;  but  its 
existence  in  Pavia  was  suddenly  suspended  by  the 
removal,  above  noted,  of  its  students  to  Piacenza.  It 
shared  again  in  the  decline  which  overtook  the  uni- 
versity of  Piaoensa  after  the  death  of  Giovanni  Ga- 1 
the  period  from  1404  to  1412  it  I 


I  altogether  oeased  to  exist.  But  in  October,  1412,  the 
j  lectures  were  recommenced,  and  the  university  en- 
tered upon  the  most  brilliant  period  of  its  existence. 
Its  pro  feasors  throughout  the  15th  century  were  men 
of  distinguished  ability,  attracted  by  munificent  sala- 
ries such  as  but  few  other  universities  could  offer, 
while  in  the  number  of  students  who  resorted  thither 
from  other  countries,  and  more  especially  for  the 
study  of  the  civil  law,  Pavia  had  no  rival  in  Italy  but 
Padua.  Aresao  appears  to  have  been 
known  as  a  centre  of  the  same  study  so 
early  as  1215,  and  its  earliest  statutes  are  assigned  to 
the  year  1255.  By  that  time  it  had  become  a  school 
of  arts  and  medicine  also ;  but  for  a  considerable 
period  after  it  was  almost  entirely  deserted,  and  is 
almost  unmentioned  until  the  year  1338,  when  it 
acquired  new  importance  by  the  accession  of  several 
eminent  jurists  from  Bologna.  In  May,  1355,  it  re- 
ceived its  charter  as  a  studium  gene  rale  from  Charles 
IV.  After  the  year  1373  the  school  gradually  dwindled, 
although  it  did  not  become  altogether  extinct  until 
about  the  year  1470.  The  university  of 
Rome  (which  is  to  be  carefully  distinguished 
from  the  school  attached  to  the  curia)  owed  its  foun- 
dation (1303)  to  Boniface  VIII.,  and  was  especially 
designed  by  that  pontiff  for  the  benefit  of  the  poor 
foreign  students  sojourning  in  the  capital.  It  origin- 
ally included  all  the  faculties  ;  but  in  1318  John  XXII. 
decreed  that  it  should  possess  the  power  of  confer 
ring  degrees  only  in  the  canon  and  civil  law.  The 
university  maintained  its  existence  throughout  the 
period  of  the  residence  of  the  popes  at  Avignon 
[see  Popedom),  and  under  the  patronage  of  Leo  X 
could  boast  in  1514  of  no  less  than  eighty  professors 
This  imposing  array  would  seem,  however,  to  be  but  a 
fallacious  test  of  the  prosperity  of  the  academic  commu- 
nity, for  it  is  stated  that  many  of  the  professors,  owine 
to  the  imperfect  manner  in  which  they  were  protected 
in  their  privileges,  were  in  the  receipt  of  such  insuffi- 
cient fees  that  they  were  compelled  to  combine  other 
employments  with  that  of  lecturing  in  order  to  support 
themselves.  An  appeal  addressed  to  Leo  X.  in  the 
year  1513  represents  the  number  of  students  as  so 
small  as  to  be  sometimes  exceeded  by  that  of  the  lec- 
turers ("ut  quandoque  plures  sint  qui  legant  quam 
qui  audiant").  Scarcely  any  of  the  univ 
Italy  in  the  14th  oentury  attracted  a  larger 
concourse  than  that  of  Perugia,  where  the 
study  chiefly  cultivated  was  that  of  the  civil 
law.  The  university  received  its  charter  as  a  stadium 
generale  from  Clement  V.  in  the  year  1308,  bat  had 
already  in  1306  been  formally  recognised  by  the  civic 
authorities,  by  whom  it  was  commended  to  the  special 
care  and  protection  of  the  "  podestk."  Is  common 
with  the  rest  of  the  Italian  universities,  it  suffered 
severely  from  the  great  plague  of  1348-49 ;  hot  in 
1355  it  received  new  privileges  from  the  emperor,  and 
in  1362  its  first  college,  dedicated  to  Gregory  the  Great, 
was  founded  by  the  bishop  of  Perugia. 
The  university  of  Treviso,  which  received  Trevtao. 
its  charter  from  Frederick  the  Fair  in  1318, 
was  of  little  celebrity  and  but  short  duration.  It  b 
doubtful,  indeed,  whether  it  continued  to  exist  after 
the  city  became  subject  to  the  republic  of  Venice  in 
the  year  1339 ;  but  in  1409  the  Venetian  senate  issued 
a  decree  that  no  subjects  of  the  republic  should  resort 
for  study  to  any  city  in  its  dominions  save  that  of  Padua, 
and  from  this  date  the  studium  at  Treviso  must  be 
held  to  have  been  no  longer  in  existence. 
cuniBtances  of  the  rise  of  the  university  of 
Florence  are  unknown,  but  the  earliest 
evidence  of  academic  instruction  belongs  to 
the  year  1320.  The  dispersion  of  the  university  of 
Bologna,  in  the  March  and  April  of  the  following 
year,  afforded  a  favorable  opportunity  for  the  creation 
of  a  studium  generale,  but  the  necessary  measures 
were  taken  somewhat  tardily,  and  in  the  meantime 
the  greater  number  of  the  Bolognese  students  had  be- 


Digitized  by  Google 


UNIVERSITIES. 


893 


aken  themselves  to  Siena.  The  charter  of  foundation 
or  Florence  was  accordingly  not  granted  until  31st 
Vlay,  1349,  when  Clement  VI.  decreed  that  there 
ihoold  be  instituted  a  studium  generate  in  theology, 
jurisprudence,  medicine,  and  every  other  recognized 
acuity  of  learning,  the  teachers  to  be  professors  who 
lad  obtained  the  degree  of  doctor  or  master  either  at 
Bologna  or  Paris,  or  "some  other  studium  generale 
>f  celebrity."  On  2d  January,  1364,  the  university 
tlso  obtained  the  grant  of  imperial  privileges  from 
Jharlea  IV.  On  14th  February.  1388,  it  adopted  a 
Dody  of  statutes  which  are  still  extant,  and  afford 
in  interesting  study  in  connection  with  the  university 
history  of  the  period.  The  university  now  entered 
jpon  that  brilliant  period  in  its  hiBtory  which  was 
Jestined  to  so  summary  an  extinction.  **  It  is  almost 
touching,"  says  Denifle,  "to  note  how  untiringly 
Florence  exerted  herself  at  this  period  to  attract  as 


was  not  a  convenient  seat  for  a  university, 
and  its  students  were  removed  to  Pisa.  The 
commencement  of  the  university  of  Siena 
belongs  to  about  the  year  1241,  but  its 
charter  was  first  granted  by  the  emperor  Charles  IV., 
at  the  petition  of  the  citizens,  in  the  year  1357.  It 
was  founded  as  a  studium  generate  in  jurisprudence, 
the  arts,  and  medicine.  The  imperial  charter  was  con- 
firmed by  Oregory  XIL  in  1408.  and  the  various  bulls 
relating  to  the  university  which  he  subsequently  issued 
afford  a  good  illustration  of  the  conditions  of  aca- 
demic life  in  these  times.  Residence  on  the  part  of 
the  students  appears  to  have  been  sometimes  dispensed 
with.  The  bishop  of  Siena  was  nominated  chancellor 
of  the  university,  just  as,  says  the  bull,  he  had  been 
appointed  to  that  office  by  the  imperial  authority. 
The  graduates  were  to  be  admitted  to  the  same  priv- 
ileges as  those  of  Bologna  or  Paris  :  and  a  faculty  of 
theology  was  added  to  the  curriculum  of 
remn,  studies.  The  university  of  Ferrara  owes 
its  foundation  to  the  house  of  Este,— Al- 
berto, marquis  of  Este,  having  obtained  from  Boniface 
IX.  in  1391  a  charter  couched  in  terms  precisely  simi- 
lar to  those  of  the  oharter  for  Pisa.  In  the  first  half 
of  the  15th  century  the  university  was  adorned  by  the 
presence  of  several  distinguished  humanists,  but  its 
fortunes  were  singularly  checkered,  and  it  would  appear 
for  a  certain  period  to  have  been  altogether  extinct. 
It  was,  however,  restored,  and  became  in  the  latter 
part  of  the  century  one  of  the  most  celebrated  of  the 
universities  of  Italy.  In  the  year  1474  its  circle  of 
studies  comprised  all  the  existing  faculties,  and  it 
numbered  no  less  than  fifty-one  professors  or  lecturers. 
In  later  times  Ferrara  has  been  noted  chiefly  as  a 


Of  the  universities  modelled  on  that  of  Paris, 
Oxford  would  appear  to  have  been  the 
oxford,  earliest,  and  the  manner  of  its  development 
was  probably  similar.  Certain  schools, 
opened  within  the  precincts  of  the  dissolved  n 
of  St.  Frideswyde  and  of  Oseney  abbey,  are  su 
to  have  been  the  nucleus  round  which  the  uni 
grew  up.  In  the  year  1133  one  Robert  Pullen,  a 
theologian  of  considerable  eminence  (but  whether  an 
Englishman  or  a  Breton  is  uncertain),  arrived  from 
Paris,  and  delivered  lectures  on  the  Bible.  He  was 
followed  a  few  years  later  by  Vacarius,  a  native  of 
Lombardy,  who  as  a  student  at  Bologna  had  in- 
herited the  tradition  of  the  teaching  of  Irnerius. 
Although  both  the  pope  and  King  Stephen  regarded 
the  civil  law  at  this  time  with  considerable  distrust, 
Vacarius  maintained  his  ground,  and  the  study  became 
one  of  the  recognized  faculties  at  Oxford.  Towards 
the  close  of  the  12th  century  Giraldus  Cambrensis 
•lescribes  the  town  as  a  place  "where  the  clergy  in 
England  chiefly  flourished  and  excelled  in  clerkly  lore. " 
In  one  respect,  indeed,  Oxford  was  more  favored  than 


even  Paris,  for  the  town  authorities  could  not  pretend 
to  assert  any  right  of  interference  with  the  university 
such  as  that  to  which  the  French  monarch  and  the 
court  frequently  laid  claim.  In  the  13th  century  men- 
tion first  occurs  of  university  "chests,"  especially  the 
Frideswyde  chest,  which  were  benefactions  designed 
as  funds  for  the  assistance  of  poor  students.  Halls, 
or  places  of  licensed  residence  for  students,  also  began 
to  be  established.  In  the  year  1257.  when  the  bishop 
of  Lincoln,  as  diocesan,  had  trenched  too  closely  on  the 
liberties  of  the  community,  the  deputies  from  Oxford, 
when  preferring  their  appeal  to  the  king_  at  St  Albans, 
could  venture  to  speak  of  the  university  as  "schola 
secunda  eoclesise,"  or  second  only  to  Pans.  Its  num- 
bers about  this  time  were  probably  some  three  thou- 
sand ;  but  it  was  essentially  a  fluctuating  body,  and 
whenever  plague  or  tumult  led  to  a  temporary  disper- 
sion a  serious  diminution  in  its  numerical  strength 
generally  ensued  for  some  time  after.  Against  such 
vicissitudes  the  foundation  of  colleges  proved  the  most 
effectual  remedy.  Of  these  the  three  earliest  were 
University  College,  founded  in  1249  by  William  of 
Durham:  Balliol  College,  founded  about  1263  by  John 
Balliol,  the  father  of  the  king  of  Scotland  of  the  same 
name;  and  Merton  College,  founded  in  1264.  The 
last-named  is  especially  notable  as  associated  with  a 
new  conception  of  university  education,  namely,  that 
of  collegiate  discipline  for  the  secular  clergy,  instead 
of  for  any  one  of  the  religious  ordere,  for  whose  sole 
benefit  all  similar  foundations  had  hitherto  been 
designed.  The  statutes  given  to  the  society  by  Walter 
de  Merton  are  not  less  noteworthy,  as  characterized 
not  only  by  breadth  of  conception,  nut  also  by  a  care- 
ful and  discriminating  attention  to  detail,  which  led  to 
their  adoption  as  the  model  for  later  colleges,  not  only 
at  Oxford  but  at  Cambridge.  Of  the  service  rendered 
by  these  foundations  to  the  university  at  large  we  have 
significant  proof  in  the  fact  that,  although  represent- 
ing only  a  small  numerical  minority  in  the  academic 
community  at  large,  their  members  soon  obtained  a 
considerable  preponderance  in  the  administration  of 
affairs. 

The  university  of  Cambridge,  although  it  rose  into 
existence  somewhat  later  than  Oxford,  may  Cwnbri . 
reasonably  be  held  to  have  had  its  origin  in  r 
the  same  century.  There  was  probably  a  certain 
amount  of  educational  work  carried  on  by  the  canons  of 
the  church  of  St.  Giles,  which  gradually  developed  into 
the  instruction  belonging  to  a  regular  studium.  In 
the  year  1112  the  canons  crossed  the  river  and  took  up 
their  residence  in  the  new  priory  in  Barnwell,  and  their 
work  of  instruction  acquired  additional  importance. 
Then,  as  early  as  the  year  1224,  the  Franciscans  estab- 
lished themselves  in  the  town.  and.  somewhat  less 
than  half  a  century  later,  were  followed  by  the  Domini- 
cans. At  both  the  English  universities,  as  at  Paris, 
the  Mendicants  and  other  religious  orders  were  admit- 
ted to  degrees,  a  privilege  which,  until  the  year  1337, 
was  extended  to  them  at  no  other  university.  Their 
interest  in  and  influence  at  these  three  centres  was  con- 
sequently [  in j  port  ion  ably  great.  In  the  years  1231 
and  1233  certain  royal  and  papal  letters  afford  satis- 
factory proof  that  by  that  time  the  university  of 
Cambridge  was  already  an  organized  body  with  a 
chancellor  at  its  head ;  and  in  1229  and  1231  its  num- 
bers were  largely  augmented  by  migrations  from  Paris 
and  from  Oxford.  Cambridge,  however,  in  its  turn 
suffered  from  emigration  ;  while  in  the  year  1261,  and 
again  in  1322,  the  records  of  the  university  were 
wantonly  burnt  by  the  townsmen.  Throughout  the 
13th  century,  indeed,  the  university  was  still  only  a 
very  slightly  and  imperfectly  organized  community. 
Its  endowments  were  of  the  most  slender  kind  ,  it  had 
no  systematic  code  for  the  government  of  its  members ; 
the  supervision  of  the  students  was  very  imperfectly 
provided  for.  An  important  step  in  the  direction  of 
reform  in  this  last  respect  was,  however,  made  in  the 
year  1276,  when  an  ordinance  was  passed  requiring 
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that  every  one  who  churned  to  be  recognised  u  a 
aohohu*  should  have  a  fixed  master  within  fifteen  days 
after  his  entry  into  the  university.  But  the  feature 
which  most  served  to  give  permanence  and  cohesion 
to  the  entire  community  was,  as  at  Oxford,  the  insti- 
tution of  colleges.  The  earliest  of  these  was  Peter- 
house,  first  founded  as  a  separate  institution  by  Hugh 
Balsham,  bishop  of  Ely,  in  the  year  1286,'  with  a  code 
which  was  little  more  than  a  transcript  of  that  given 
by  Walter  de  Merton  to  his  scholars  at  Oxford.  About 
forty  yean  later  was  founded  Michaelhouse,  and  at 
nearly  the  same  time  (1326)  Edward  II.  instituted  bis 
foundation  of  "king's  scholar*,"  afterwards  forming 
the  community  of  King's  Hall.  Both  these  societies 
in  the  16th  century  were  merged  in  Trinity  College. 
To  those  succeeded  Pembroke  Hall  (1347)  and  Oon- 
ville  Hall  (13481.  All  these  colleges,  although  by  no 
means  conceived  in  a  spirit  of  hostility  to  either  the 
monastic  or  the  Mendicant  orders,  were  expressly 
designed  for  the  benefit  of  the  secular  clergy.  The 
foandation  of  Trinity  Hall  (1350)  by  Bishop  Bate- 
man,  on  the  other  hand,  as  a  school  of  civil  and  canon 
law  was  probably  designed  to  further  ultramontane 
interests.  That  of  Corpus  Christi  (1352),  the  out- 
come of  the  liberality  of  a  guild  of  Cambridge  towns- 
men, was  conceived  with  the  combined  object  of  pro- 
viding a  house  of  education  for  the  clergy,  and  at  the 
same  time  securing  the  regular  performance  of  masses 
for  the  benefit  of  the  souls  of  departed  members  of 
the  guild.  But  both  Trinity  Hall  and  Corpus  Christi 
College,  as  well  as  Clare  Hall,  founded  in  1359,  were 
to  a  great  extent  indebted  for  their  origin  to  the 
ravages  caused  among  the  clergy  by  the  great  plague 
of  1349. 

Turning  to  France,  or  rather  to  the  territory  included 
MontMlltor  w'tnm  ™6  boundaries  of  modern  Franoe, 
~  '  we  find  Montpellier  a  recognized  school  of 
medical  science  as  early  as  the  12th  century.  William 
VIII..  lord  of  Montpellier,  in  the  year  1181  pro- 
claimed it  a  school  of  tree  resort,  where  any  teacher  of 
medical  science,  from  whatever  country,  might  give 
instruction.  Before  the  end  of  the  oentury  it  pos- 
sessed also  a  faculty  of  jurisprudence,  a  branch  of 
learning  for  which  it .afterwards  became  famed.  The 
university  of  medicine  and  that  of  law  continued, 
however,  to  be  totally  distinct  bodies  with  different 
constitutions.  Petrarch  was  sent  by  his  rather  to 
Montpellier  to  study  the  civil  law.  On  26th  October, 
1289,  Montpellier  was  raised  by  Nicholas  IV.  to  the 
rank  of  a  "  studium  generale,"  a  mark  of  favor  which, 
in  a  region  where  papal  influence  was  so  potent,  re- 
sulted in  a  considerable  accession  of  prosperity.  The 
university  also  now  included  a  faculty  of  arts;  and 
there  is  satisfactory  evidence  of  the  existence  of  a 
faculty  of  theology  before  the  close  of  the  14th  oen- 
tury, although  not  formally  recognised  by  the  pope 
before  the  year  1421.  In  the  course  of  the  same 
century  several  colleges  for  poor  students  were  also 
Toulouse.    f°unded.   The  university  of  Toulouse  is  to 

be  noted  as  the  first  founded  in  any  oountry 
by  virtue  of  a  papal  charter.  It  took  its  rise  in  the 
efforts  of  Rome  for  the  suppression  of  the  Albigensian 
heresy,  and  its  foundation  formed  one  of  the  articles 
of  the  conditions  of  peace  imposed  by  Louis  IX.  on 
Count  Raymond  of  Toulouse.  In  the  year  1233  it 
first)  acquired  its  full  privileges  as  a  "studium  gene- 
rale"  by  virtue  of  a  charter  given  by  Gregory  IX. 
This  pontiff  watched  over  the  university  with  especial 
solicitude,  and  through  his  exertions  it  soon  became  a 
noted  centre  of  theological  and  especially  of  Dominican 
teaching.  As  a  school  of  arts,  jurisprudence,  and 
medicine,  although  faculties  of  each  exmted,  it  never 
Orieana      attained  to  any  reputation.  The  university 

of  Orleans  had  a  virtual  existence  as  a 
studium  generale  as  early  as  the  first  half  of  the  13th 
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century,  but  in  the  year  1305  Clement  V.  endowed  it 
with  new  privileges,  and  gave  its  teachers  permission 
to  form  themselves  into  a  corporation.  The  schools  of 
Orleans  had  an  existence,  it  is  said,  as  early  as  the  6th 
century,  and  subsequently  supplied  the  nucleus  for  the 
foundation  of  a  university  at  Blois ;  but  of  this  uni- 
versity no  records  now  exist*  Orleans,  in  its  organisa- 
tion, was  modelled  mainly  on  Paris,  but  its  studies 
were  complementary  rather  than  in  rivalry  to  the  older 
university.  The  absorbing  character  of  the  study  of 
the  civil  law,  and  the  mercenary  spirit  in  which  it  was 
pursued,  had  led  the  authorities  at  Paris  to  refuse  to 
recognize  it  as  a  faculty.  The  study  found  a  home  at 
Orleans,  where  it  was  cultivated  with  an  energy  which 
attracted  numerous  students.  In  January,  1235,  we 
find  the  bishop  of  Orleans  soliciting  the  advice  of 
Gregory  IX.  as  to  the  expediency  of  countenancing  a 
study  which  was  prohibited  in  Paris.  Gregory  decided 
that  the  lectures  might  be  continued ;  but  he  ordered 
that  no  beneficed  ecclesiastic  should  be  allowed  to  de- 
vote himself  to  so  eminently  secular  a  branch  of  learning. 
Orleans  subsequently  incorporated  a  faculty  of  arts,  but 
its  reputation  from  this  period  was  always  that  of  a 
school  of  legal  studies  and  in  the  14th  century  its  repu- 
tation in  this  respect  was  surpassed  by  no  other  uni- 
versity in  Europe.  Prior  to  the  13th  century  it  bad 
been  famed  for  its  classical  learning ;  and 
Angers,  which  received  its  charter  at  the_ 
same  time,  also  once  enjoyed  a  like  reputation,  which, 
in  a  similar  manner,  it  exchanged  for  that  of  a_  school 
for  civilians  and  canonists.  The  roll  of  the  university 
forwarded  in  1378  to  Clement  VII.  contains  the  names 
of  8  professors  utriwupie  jun\  2  of  civil  and  2  of 
canon  law,  72  licentiates,  284  bachelors  of  both  the 
legal  faculties,  and  190  scholars.  The  uni-  . 
versity  of  Avignon  was  first  recognized  as  Qr' 
a  "studium  generale"  by  Boniface  VIII.  in  the  year 
1303,  with  power  to  grant  degrees  in  jurisprudence, 
arts,  and  medicines.  Its  numbers  declined  somewhat 
during  the  residence  of  the  popes,  owing  to  the  coun- 
ter at  tractions  of  the  "  studium  '  attached  to  the  curia ; 
but  after  the  return  of  the  papal  court  to  Rome  it  be- 
came one  of  the  most  frequented  universities  in  France, 
and  possessed  at  one  time  no  less  than  seven  colleges 
The  university  of  Cahors  enjoyed  the  ad- 
vantage  of  being  regarded  with  especial 
favor  dv  John  XXII.  In  June,  1332.  he  conferred 
upon  it  privileges  identical  with  those  already  granted 
to  the  university  of  Toulouse.  In  the  following  Octo- 
ber, again  following  the  precedent  established  at 
Toulouse,  he  appointed  the  tcholaAticus  of  the  cathe- 
dral chancellor  of  the  university.  In  November  of  the 
same  year  a  bull,  couched  in  terms  almost  identical 
with  those  of  the  Magna  Charts  of  Paris,  assimilated 
the  constitution  of  Cahors  to  that  of  the  oldest  uni- 
versity. The  two  schools  in  France  which,  down  to 
the  close  of  the  fourteenth  century,  most  closely  re- 
sembled Paris  were  Orleans  and  Cahors.  The  civil 
immunities  and  privileges  of  the  latter  university  were 
not,  however,  acquired  until  the  year  1367,  when 
Edward  III.  of  England,  in  his  capacity  as  duke  of 
Aquitaine,  not  only  exempted  the  scholars  from  the 
payment  of  all  taxes  and  imposts,  but  bestowed  upon 
them  the  peculiar  privilege  known  as  pmnUgrhtm  fori 
Cahors  also  received  a  license  for  faculties  of  theology 
and  medicine,  but,  like  Orleans,  it  was  chiefly  known 
as  a  school  of  jurisprudence.  It  was  as  a  Q  aobie 
"  studium  generale  '  in  the  same  three  fac-  """^ 
ulties  that  Grenoble,  in  the  year  1339,  received  its 
charter  from  Benedict  XTI.  The  university  never  at- 
tained to  much  importance,  and  its  annals  are  for  the 
most  part  involved  in  obscurity.  At  the  commence- 
ment of  the  16th  century  it  had  ceased  altogether  to 
exist,  was  reorganised  by  Francis  of  Bour- 
bon in  1542,  and  in  1565  was  united  to  the 
of  Valence.   The  university  of  " 
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mnded,  according  to  Denifle,  in  1379  by  Clement 
1JL  i  although  tradition  had  previously  ascribed  its 
rigin  to  Pedro  IV.,  of  Aragon).  and  that  of  Orange, 
founded  in  1365  by  Charles  IV.,  were  uni- 
*  '  versifies  only  by  name  and  constitution, 
aeir  names  rarely  appearing  in  contemporary  chroni- 
cs, while  their  very  existence  becomes  at  times  a 
latter  fur  reasonable  doubt. 

To  some  of  the  earlier  Spanish  universities— such  as 
Palencia,  founded  about  the  year  1214  by 
nencia,  Alfonso  VIIL ;  Huesca,  founded  in  1354 
by  Pedro  IV. ;  and  Lerida,  founded  in  13O0 
by  James  II. — the  same  description  is  ap- 
licable ;  and  their  insignificance  is  probably  indicated 
y  the  fact  that  they  entirely  failed  to  attract  foreign 
students.  Valladolid,  founded  in  1 346  by 
Pope  Clement  VI.,  attained,  however,  to 
celebrity ;  and  the  foreign  teachers  and  students 
equenting  the  university  became  so  numerous  that  in 
373  King  Henry  IL  caused  an  enactment  to  be  passed 
>r  securing  to  them  the  same  privileges  as  those 
Iready  accorded  to  the  native  element.  But  the  total 
umber  of  the  students  in  1403  was  only  116,  and 
ram  mar  and  logic,  along  with  jurisprudence  (which 
'as  the  principal  study),  constituted  the  sole  cum  cu- 
un.  Whatever  reputation,  indeed,  was  enjoyed  by 
pain  for  nearly  five  centuries  after  the  commencement 
i  the  university  era,  centred  mainly  in  Salamanca,  to 
rhich  Seville,  in  the  south,  stood  in  the  relation  of  a 
kind  of  subsidiary  school,  having  been 
SSnUIS)  founded  in  1 254  by  Alfonso  the  Wise,  simply 
for  the  study  of  Latin  and  of  the  Semitic 
mguages,  especially  Arabic  Salamanca  was  founded 
i  1243  by  Ferdinand  IIL  of  Castile  as  a  "studium 
enerale '  in  the  three  faculties  of  jurisprudence,  the 
rts,  and  medicine.  Ferdinand  extended  his  special 
rotection  to  the  students,  granting  them  numerous 
rivileges  and  immunities.  Under  his  son  Alfonso 
above  named)  the  university  acquired  a  further  de- 
elopment,  and  eventually  included  all  the  faculties 
ave  that  of  theology.  But  the  main  stress  of  it*  ac- 
ivity,  as  was  the  case  with  all  the  earlier  Spanish 
niversities,  excepting  only  Palencia  and  Seville,  until 
he  commencement  of  the  15th  century,  was  laid  on 
be  civil  and  the  canon  law.  But,  notwithstanding  the 
ivor  with  which  Salamanca  was 
be  kings  of  Castile  and  by  the 
ision  for  the  payment  of  its  . 
?  inadequate  and  precarious  that  in  1298  they  by 
>mmon  consent  suspended  their  lectures,  in  oonse- 
uenoe  of  their  scanty  remuneration.  A  permanent 
araedy  for  this  difficulty  was  thereupon  provided,  by 
"ion  of  a  certain  portion  of  the 


Cracow, 


ded  alike  by 
sec,  the  pru- 
i  was  at  first 


cal  revenues  of  the  diocese  for  the  purpose  of  aug- 
ienting  the  professors'  salaries.  The  earliest  of  the 
umerous  colleges  founded  at  Salamanca  was  that  of 
u  Bartholomew,  long  noted  for  its  ancient  library  and 
aluable  collection  of  manuscripts,  which  now  form 
art  of  the  royal  library  in  Madrid. 

its 
Lis- 
1537, 

itfy  attached  to  the  latter  city.  Ib 
>rmal  foundation  took  place  in  1 309,  when  it  received 
xim  King  Dinis  a  charter,  the  provisions  of  which 
ere  mainly  taken  from  those  of  the  charter  given  to 
alamanca.    In  1772  the  university  was  entirely  re- 


arb  ui  ujb  i ovai  nurary  in  i'nunu. 

The  one  university  possessed  by  Portugal  had 

otmbrav     ae*i  m  °»ed,aBV*l  t,mea  alternately  in  I 
bon  and  in  Coimbra,  until,  in  the  year  15 


Of  the  German  universities,  Prague,  which  existed 
as  a  "studium  "  in  the  13th  century,  was 
the  earliest,  and  was  at  first  frequented 
iainly  by  students  from  Styria  and  Austria,  countries 
t  that  time  ruled  by  the  king  of  Bohemia  On  26th 
anuary,  1347,  at  the  request  of  Charles  IV..  Pope 
lenient  VI.  promulgated  a  bull  authorising  the 
>uudation  of  a  "studium  generate"  in  all  the  facul- 
e».  In  the  following  year  Charles  himself  issued  a 
larter  for  the  foundation.   This  document,  which, 


if  original  in  character,  would  have  been  of  much 
interest,  has  but  few  distinctive  features  of  its  own, 
its  provisions  being  throughout  adapted  from  those 
contained  in  the  charters  given  by  Frederick  II. 
for  the  university  of  Naples  and  by  Conrad  for 
Salerno,— almost  the  only  important  feature  of  dif- 
erence  being  that  Charles  bestows  on  the  students 
of  Prague  all  the  civil  privileges  and  immunities 
which  were  enjoyed  by  the  teachers  of  Paris  and 
Bologna.  Charles  had  himself  been  a  student  in 
Paris,  and  the  organixation  of  bis  new  foundation  was 
modelled  on  that'university,  a  like  division  into  four 
"  nations  "  (although  with  different  names)  constituting 
one  of  the  most  marked  features  of  imitation.  The 
numerous  students — and  none  of  the  mediaeval  univer- 
sities attracted  in  their  early  history  a  larger  concourse 
— were  drawn  from  a  gradually  widening  area,  which 
at  length  included,  not  only  all  parts  of  Germany,  but 
also  England,  France,  Lombardy,  Hungary,  and  Po- 
land.   Contemporary  writers,  with  the  exaggeration 

|  characteristic  of  mediaeval  credulity,  even  speak  of 

I  thirty  thousand  students  as  present  in  the  university 
at  one  time, — a  statement  for  which  Denifle  proposes 
to  substitute  two  thousand  as  a  more  probable  estimate. 
It  is  certain,  however,  that  Prague,  prior  to  the  foun- 
dation of  Leipsic,  was  one  of  the  most  frequented 
centres  of  learning  in  Europe,  and  Paris  suffered  a 
considerable  diminution  in  her  numbers  owing  to  the 
counter  attractions  of  the  great  studium  of  Slavonia. 

The  university  of  Cracow  in  Poland  was 
Muy,  1364,  by  virtue  of  a  charter  given  by 

1  King  Casiuiir  the  Great,  who  bestowed  on  it 
the  same  privileges  as  those  possessed  by  the  universi- 
ties of  Bologna  and  Padua.  In  the  following  September 
Urban  V.,  in  consideration  of  the  remoteness  of  the  city 
from  other  centres  of  education,  constituted  it  a  "stu- 
dium generale  "  in  all  the  faculties  save  that  of  theol- 
ogy. It  is,  however,  doubtful  whether  these  designs  were 
carried  into  actual  realization,  for  it  is  certain  that, 
for  a  long  time  after  the  death  of  Casimir,  there  was 
no  university  whatever.  Its  real  commencement  must 
accordingly  be  considered  to  belong  to  the  year  1400, 
when  it  was  reconstituted,  and  the  napal  sanction  was 
given  for  the  incorporation  of  a  faculty  of  theology. 
From  this  time  its  growth  and  prosperity  were  con- 
tinuous ;  and  with  the  year  1416  it  had  so  far  ac- 
quired a  European  reputation  as  to  venture  upon  for- 
warding an  expression  of  its  views  in  connection  with 
the  deliberations  of  the  council  of  Constance.  Towards 
the  dose  of  the  15th  century  the  university  is  said  to 
have  been  in  high  repute  as  a  school  of  both  astronomi- 
cal and  humanistio  studies. 

The  Avignotiese  popes  appear  to  have  regarded  the 
establishment  of  new  faculties  of  theology  vlMm. 
with  especial  jealousy  ;  and  when,  in  1364, 
Duke  Rudolph  IV.  founded  the  university  of  Vienna, 

!  with  the  design  of  constituting  it  a  "studium  gene- 
rale  "  in  all  the  faculties,  Urban  V.  refused  his  consent 
to  the  foundation  of  a  theological  school.  Owing  to 
the  sudden  death  of  Duke  Rudolph,  the  university 
languished  for  the  next  twenty  years,  but  after  the 
secession  of  Duke  Albert  III.,  who  may  be  regarded 
as  its  real  founder,  it  acquired  additional  privileges, 
and  its  prosperity  became  marked  and  continuous. 
Like  Prague,  Vienna  was  for  a  long  time  distinguished 
by  the  comparatively  little  attention  bestowed  by  its 
teachers  on  the  study  of  the  civil  law. 

No  country  in  the  14th  century  was  looked  upon 
with  greater  disfavor  at  Rome  than  Hungary.  It  was 
stigmatized  as  the  land  of  heresy  and  schism.  When, 
accordingly,  in  1367  King  Lmis  applied  to  Urban  V. 
for  his  sanction  of  the  scheme  of  founding 
a  university  at  Fiinfkirchen,  although  theo- 
logical learning  was  in  special  need  of  en- 
couragement in  those  regions.  Urban  would  not  con- 
sent to  the  foundation  of  a  faculty  of  theology  ;  he 
even  made  it  a  condition  of  his  sanction  for  a  4  stu- 
dium generale  "  that  King  Louis  should  first  undertake 
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to  provide  for  the  payment  of  tbe  professors.  We 
hear  but  little  concerning  the  university  after  its 
foundation,  and  it  is  doubtful  whether  it  survived  for 
any  length  of  time  the  close  of  the  oentury.  having 
been  about  that  period  absorbed  in  all 
*  probability  in  the  university  of  Ofen.  The 
foundation  of  this  university  u  also  involved  in  con- 
siderable obscurity,  and  its  original  charter  is  lost. 
We  only  know  that  it  was  granted  by  Boniface  IX., 
at  the  request  of  King  Sigtsmund,  in  the  year  1389. 
In  the  Grst  half  of  the  15th  century  it  ceased  for  a  long 
period  to  exist,  but  was  revived,  or  rather  founded 
afresh,  by  King  Mathias  Corvinus,  an  eminent  patron 
of  learning,  in  the  las t  quarter  of  the  oentury.  _ "  The 
extreme  east  of  civilised  continental  Europe  in  me- 
diaeval times,"  observes  Denifle,  "  can  be  compared,  so 
far  as  university  education  is  concerned,  only  with  the 
extreme  west  and  the  extreme  south.  In  Hungary,  as 
in  Portugal  and  in  Naples,  there  was  constant  fluctua- 
tion, but  the  west  and  the  south,  although  troubled 
by  yet  greater  commotions  than  Hungary,  bore  better 
fruit  Among  all  the  countries  possessed  of  universi- 
ties in  mediteval  times,  Hungary  occupies  the  lowest 
place — a  state  of  affairs  of  which,  however,  the  prox- 
imity of  the  Turk  must  be  looked 
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The  university  of  Heidelberg  received  its  charter 
(23d  October,  1385)  from  Urban  VI.  as  a 

e  *  "studium  generate  in  all  the  recognised 
faculties  save  that  of  the  civil  law. — the  form  and  sub- 
stance of  the  document  being  almost  identical  with 
those  of  the  charter  granted  to  Vienna.  It  was 
granted  at  the  request  or  the  elector  palatine,  Rupert 
L,  who  conferred  on  the  teachers  and  students,  at  the 
same  time,  the  same  civil  privileges  as  those  which 
belonged  to  the  university  of  Paris.  In  this  case  the 
functionary  invested  with  the  power  of  bestowing  de- 
grees was  non-resident,  the  licenses  being  conferred  by 
the  provost  of  the  cathedral  at  W6rms.  But  the  real 
founder,  as  he  was  also  the  organiser  and  teacher,  of 
the  university  was  Marsilius  of  Inghen,  to  whose 
ability  and  energy  Heidelberg  was  indebted  for  no  little 
of  its  early  reputation  and  success.  The  omission  of 
the  civil  law  from  the  studies  licensed  in  the  original 
charter  would  seem  to  show  that  the  pontiff's  com- 
pliance with  the  elector's  request  was  merely  formal, 
and  Heidelberg,  like  Cologne,  included  the  civil  law 
among  its  faculties  almost  from  its  first  creation.  No 
mediaeval  university  achieved  a  more  rapid  and  per- 
manent success.  Regarded  with  favor  alike  by  the 
civil  and  ecclesiastical  potentates,  its  early  annals  were 
singularly  free  from  crises  like  those  which  character- 
ise the  history  of  many  of  the  mediaeval  universities. 
The  number  of  those  admitted  to  degrees  from  the 
commencement  of  the  first  session  (19th  October, 
1386,  to  16th  December,  1387)  amounted  to  579. 1 

Owing  to  the  labors  of  the  Dominicans,  Cologne 

,  had  gained  a  reputation  as  a  seat  of  learn- 

_  w*ne'  jng  iong  before  the  founding  of  its  univer- 
sity ;  and  it  was  through  the  advocacy  of  some  leading 
members  of  the  Mendicant  orders  that,  at  the  desire 
of  the  city  council,  its  charter  as  a  "studium  gene- 
rale"  (21st  May.  1388)  was  obtained  from  Urban  VI. 
It  was  organized  on  the  model  of  the  university  of 
Paris,  as  a  school  of  theology  and  canon  law.  and 
"any  other  recognised  faculty,  ' — the  civil  law  being 
incorporated  as  a  faculty  soon  after  the  promulgation 
of  the  charter.  In  common  with  the  other  early  uni- 
versities of  Germany — Prague,  Vienna,  and  Heidel- 
berg—Cologne owed  nothing  to  imperial  patronage, 
while  it  would  appear  to  have  been,  from  the  first,  the 
object  of  special  favor  with  Rome.  This  circumstance 
serves  to  account  for  its  distinctly  ultramontane  sym- 
pathies in  mediaeval  times  and  even  far  into  the  16th 
century.    In  a  report  transmitted  to  Gregory  XIII.  in 
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1577,  the  university  expressly  derives  both  its  first 
origin  and  its  privileges  from  tbe  Holy  See,  and  pro- 
fesses to  owe  no  allegiance  save  to  the  Roman  pontiff. 
Erfurt,  no  lees  noted  as  a  centre  of  Francis- 
can  than  was  Cologne  of  Dominican  in- 
fiuence,  received  its  charter  (16th  September,  1379) 
from  the  anti-pope  Clement  VIL  as  a  "  studium 
generate  "  in  all  the  faculties.  Ten  years  later  (4th 
May,  1389)  it  was  founded  afresh  by  Urban  VI. . 
without  any  recognition  of  the  act  of  his  pretended 
predecessor.  In  the  15th  oentury  the  number  of  its 
students  was  larger  than  that  at  any  other  German 
university — a  fact  attributable  partly  to  the  reputation 
it  had  acquired  as  a  school  of  jurisprudence,  and 
partly  to  the  ardor  with  which  tbe  philosophic  con- 
troversies of  the  time  were  debated  in  its  midst. 

The  collegiate  system  is  to  be  noted  as  a  feature 
common  to  all  these  early  German  universities ;  and. 
in  nearly  all,  the  professors  were  partly  remunerated 
by  the  appropriation  of  certain  prebends,  appertain 
ing  to  some  neighboring  church,  to  their  mainte- 
nance. 

Throughout  the  15th  century  the  relations  of  the 
Roman  pontiffs  to  the  universities  contin- 
ued much  the  same,  although  the  inde-  Beiatioaaaf 
pendent  attitude  assumed  at  the  great  ^^SU; 
councils  of  Constance  and  Basel  by  the  no™, 
deputies  from  the  universities,  and  espe- 
cially by  those  from  Paris,  could  not  fail  to  excite  their 
apprehensions.  Their  bulls  for  each  new  foundation 
begin  again  to  indicate  a  certain  jealousy  with  respect 
to  the  appropriation  of  prebends  by  the  founders. 
Where  such  appropriations  are  made,  and  more  par- 
ticularly in  France,  a  forma]  sanction  of  the  transfer 
generally  finds  a  place  in  the  bull  authorising  the 
foundation  :  while  sometimes  the  founder  or  founder* 
are  themselves  enjoined  to  provide  the  endowments 
requisite  for  the  establishment  and  support  of  the 
university.  In  this  manner  the  control  of  the  pontiff 
over  each  newly-created  seat  of  learning  assumed  a 
more  real  character,  from  the  fact  that  his  assent  was 
accompanied  by  conditions  which  rendered  it  no  longer 
a  mere  formality.  The  imperial  intervention,  on  the 
other  hand,  was  rarely  invoked  in  Germany,— Greifs- 
wald,  Freiburg,  and  Tubingen  being  the  only  instances 
in  which  the  emperor's  confirmation  of  the  foundation 
was  solicited.*  But  whatever  influence  the  Roman 
see  may  have  gained  by  increasing  intervention  wa* 
more  than  counteracted  by  those  other  tendencies 
which  came  into  operation  in  the  second  half  of  the 
century.  These  were  of  a  twofold  character :  the  first 
directly  modifying  the  studies  themselves,  as  the  re- 
sults of  the  discovery  of  printing  and  the  new  spirit 
awakened  by  the  teaching  of  tbe  humanists ;  tha 
second  affecting  the  external  conditions,  such  as  the 
multiplication  of  schools,  and  the  growing  demand 
for  skilled  physicians  and  learned  civilians, — circum- 
stances which  afforded  increased  employment  for  tbe 
services  of  men  of  academic  training.  In  northern  Ger- 
many and  the  Netherlands,  the  growing  wealth  and 
prosperity  of  the  different  states  especial Jy  favored  the 
formation  of  new  centres  of  learning.  In 
the  flourishing  duchy  of  Brabant  the  uni- 
versity  of  Louvain .  (1426)  was  to  a  great  Loarain 
extent  controlled  by  the  municipality ;  and 
their  patronage,  although  ultimately  attended  with 
detrimental  results,  long  enabled  Louvain  to  outbid 
all  the  other  universities  of  Europe  in  the  munificence 
with  whiob  she  rewarded  her  professors.  In  the 
course  of  the  next  oentury  the  "Belgian  At  liens,"  as 
she  is  styled  by  Lipsius,  ranked  second  only  to  Pari* 
in  numbers  and  reputation.  In  its  numerous  separate 
foundations  and  general  organization — it  possessed  no 
less  than  twenty-eight  colleges — it  closely  resemble-l 
the  English  universities ;  while  its  active  press  afforded 
facilities  to  the  author  and  the  controversialist  of 
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which  both  Cambridge  tod  Oxford  were  at  that  time 
almost  destitute.  It  embraced  all  the  faculties,  and 
do  degrees  in  Europe  stood  so  high  as  guarantees  of 
acquirements.    Erasmus  records  it  as  a  com 


Leipsic 


i  saying,  that  M  no  one  could  graduate  at  LouTain 
without  knowledge,  manners,  ancfage."  Sir  William 
Hamilton  speaks  of  the  examination  at  Louvain  for  a 
degree  in  arts  as  "  the  best  example  upon  record  of 
the  true  mode  of  such  examination,  ana,  until  recent 
times,  in  fact,  the  only  example  in  the  history  of  uni- 
versities worthy  of  consideration  at  all."  He  has 
translated  from  Vernukeus  the  order  and  method  of 
this  examination.1  In  1788  the  faculties  of  juris- 
prudence, medicine,  and  philosophy  were  removed  to 
Brussels,  and  in  1797  the  French  suspended  the  uni- 
versity altogether.  When  Belgium  was  formed  into 
an  independent  state  in  1831,  the  university  was  re- 
founded  as  a  Roman  Catholic  foundation. 
The  circumstances  of  the  foundation  of  the  univer- 
sity of  Leipsic  are  especially  noteworthy,  it 
having  been  the  result  of  the  migration  of 
almost  the  entire  German  element  from  the  university 
of  Prague.  This  element  comprised  (1)  Bavarians, 
(2)  Saxons,  (3)  Poles  (this  last-named  division  being 
drawn  from  a  wide  area,  which  included  Meissen, 
Lusatia,  Silesia,  and  Prussia),  and,  being  represented 
by  three  votes  in  the  assemblies  of  the  university, 
while  the  Bohemians  possessed  but  one,  had  acquired 
a  preponderance  in  the  direction  of  affairs  which  the 
latter  could  no  longer  submit  to.  Religious  differ- 
ences,  again,  evoked  mainly  by  the  preaching  of  John 
Hues,  further  intensified  the  existing  disagreements; 
and  eventually,  in  the  year  1409,  king  Wenceslaus,  at 
the  prayer  of  his  Bohemian  subjects,  issued  a  decree 
which  exactly  reversed  the  previous  distribution  of 
votes,— three  votes  being  assigned  to  the  Bohemian 
nation  and  only  one  to  all  the  rest.  The  Germans 
took  deep  umbrage,  and  seceded  to  Leipsic,  where,  a 
bull  having  been  obtained  from  Alexander  V.  (9th 
September,  1409),  a  new  "studium  generale"  was 
founded  by  the  landgrave  of  Thuringia  and  the  mar- 
graves of  Meissen.  The  members  were  divided  into 
four  nations— composed  of  natives  of  Meissen,  Saxony, 


Bavaria,  and  Poland.  Two  colleges  were  founded,  a 
rreater  and  a  smaller,  but  designed,  not  for  poor  stu- 
dents, but  for  masters  of  arts, — twelve  being  admitted 
on  the  former  and  eight  on  the  latter  foundation. 
The  first  university  of  northern  Germany  was  that  of 
tuxtoc^  Rostock,  founded  by  the  dukes  John  and 
Albert  of  Mecklenburg,  the  scheme  receiv- 
ing the  sanction  of  Martin  V.  in  a  bull  dated  13th 
February,  1419,  as  that  of  a  "studium  generale"  in 
all  the  faculties  excepting  theology.  The  faculty  of 
theology  was  added  in  the  year  1432.  Two  colleges 
were  also  founded,  with  the  same  design  and  on  the 
same  scale  as  at  Leipsic. 

No  little  illustration  is  afforded  by  the  circumstances 
attending  the  foundation  of  the  French  universities 
of  the  struggle  that  wasgoing  on  between  the  crown 
and  the  Roman  see.  The  earliest  foundation  in  the 
Poitiers,  15tn  century  was  that  of  Poitiers.  It  was 
instituted  by  Charles  VII.  in  1431,  almost 
immediately  after  his  accession,  with  the  special  de- 
si>cn  of  creating  a  centre  of  learning  less  favorable  to 
English  interests  than  Paris  had  at  that  time  shown 
herself  to  be.  Eugenius  IV.  could  not  refuse  his 
sanction  to  the  scheme,  but  he  endeavored  partially 
to  defeat  Charles's  design  by  conferring  on  the  new 
"studium  generale"  only  the  same  privileges  as 
those  possessed  by  Toulouse,  and  thus  placing  it  at 
a  disadvantage  in  comparison  with  Pans.  Charles 
rejoined  by  an  extraordinary  exercise  of  his  own 
prerogative,  conferring  on  Poitiers  all  the  privileges 
collectively  possessed  by  Paris,  Toulouse,  Montpellier, 
Angers,  and  Orleans,  and  at  the  same  time  placing 
"  special  royal  protection.  The 


i 
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foundation  of  the  university  of  Caen,  in  the  diocese  of 
Bayeux,  was  attended  by  conditions  almost 
exactly  the  reverse  of  those  which  be- 
longed to  the  foundation  of  that  at  Poitiers.  It  was 
founded  under  English  auspices  during  the  short 
period  of  the  supremacy  of  the  English  arms  in  Nor- 
mandy in  the  15th  century.  Its  charter  (May,  1437) 
was  given  by  Eugenius  I  \  .,  and  the  bishop  of  Bayeux 
was  appointed  its  chancellor.  The  university  of  Paris 
had  by  this  time  completely  forfeited  the  favor  of 
Eugenius  by  its  attitude  at  the  council  of  Basel,  and 
Eugenius  inserted  in  the  charter  for  Caen  a  clause  of 
an  entirely  novel  character,  requiring  all  those  admit- 
ted to  degrees  to  take  an  oa  th  of  fidelity  to  the  of 
Rome,  and  to  bind  themselves  to  attempt  nothing 
prejudicial  to  her  interests.  To  this  proviso  the  prag- 
matic sanction  of  Bourges  was  the  reply  given 
by  Charles  in  the  following  year.  On  18th  May, 
1442,  we  find  King  Henry  V  L  writing  to  Eugenius, 
and  dwelling  with  satisfaction  on  the  rapid  progress 
of  the  new  university,  to  which,  he  says,  students  had 
flocked  from  all  quarters,  and  were  still  daily  arriv- 
ing.* On  30th  October,  1452,  its  charter  was  given 
afresh  by  Charles  in  terms  which  left  the  original 
charter  unrecognized;  both  teachers  and  learners 
were  made  subject  to  the  civil  authorities  of  the  city, 
while  all  Drivileges  conferred  in  the  former  charter 
in  cases  of  legal  disputes  were  abolished.  From  this 
time  the  university  of  Caen  was  distinguished  by  its 
loyal  spirit  and  firm  resistance  to  ultramontane  pre- 
tensions ;  and,  although  swept  away  at  the  French 
Revolution  :t  was  afterwards  restored,  owing  to  the 
sense  of  the  services  it  had  thus  once  rendered  to  the 
national  cause.'  No  especially  notable  circumstances 
characterise  the  foundation  of  the  uni- 
versity of  Bordeaux  (1441)  or  that  of  ^tggm* 
Valence  (1452),  but  that  of  Nantes,  which  Nani*-! 
received  its  charter  from  Pius  II.  in  1463, 
is  distinguished  by  the  fact  that  it  did  not  receive  the 
ratification  of  the  king  of  France,  and  the  conditions 
under  which  its  earlier  traditions  were  formed  thus 
closely  resemble  those  of  Poitiers.  It  seems  also  to 
have  been  regarded  with  particular  favor  by  Pius  II. , 
a  pontiff  who  was  at  once  a  ripe  scholar  and  a  writer 
upon  education.  He  gave  to  Nantes  a  notable  body 
of  privileges,  which  not  only  represent  an  embodiment 
of  all  the  various  privileges  granted  to  universities 
prior  to  that  date,  but  afterwards  became,  with  their 
copious  and  somewhat  tautological  phraseology,  the 
accepted  model  for  the  great  majority  of  university 
charters,  whether  issued  oy  the  pope  or  by  the  em- 

Biror,  or  by  the  civil  authority.  The  bishop  of 
antes  was  appointed  head  of  the  university,  and 
was  charged  with  the  special  protection  of  its  privileges 
against  all  interference  from  whatever  quarter.*  The 
bull  for  the  foundation  of  the  university  of  - 
Bourges  was  given  in  1465  by  Paul  IL  at 
the  request  of  Louis  XI.  and  his  brother.  It  confers 
on  the  community  the  same  privileges  as  those  enjoyed 
by  the  other  universities  of  France.  The  royal  sanc- 
tion was  given  at  the  petition  of  the  citizens ;  but, 
from  reasons  which  do  not  appear,  they  deemed  it 
necessary  further  to  petition  that  their  charter  might 
also  be  registered  and  enrolled  by  the  parlementof 
Paris. 

In  Germany,  the  first  of  the  universities  represent- 
ing the  new  influences  above  referred  to  is  /wi*—.,* 
that  of  Greifswald.  A  wealthy  burgo- 
master, who  had  graduated  as  a  master  of  arts  at 
Rostock,  was  the  chief  mover ;  and,  his  proposal  being 
cordially  seconded  by  the  city  council,  the  duke  of  the 
province,  and  certain  abbots  of  neighboring  monas- 
teries, the  necessary  bull  was  obtained  from  Calixtus 
III.  (29th  May,  1456).  The  first  session  was  com- 
menced in  October  of  the  same  year.   Three  colleges 
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were  at  die  same  time  founded, — two  for  matter*  of 
arte,  as  at  Leipeie  and  Rostock,  and  a  third  for  jurists. 
The  chairs  in  the  different  faculties  were  distributed 
as  follows :  theology  3,  jurisprudence  5,  medicine  1, 
art*  4,— the  number  of  jurists  showing  that  the  study 
of  the  civil  law  still  obtained  a  certain  pre- 
ma*t'  ponderance.  The  university  of  Freiburg 
was  founded  by  the  archduke  Albert,  brother  of  the 
emperor  Frederick  III., — the  papal  bull  being  giren 
20th  April,  MW,  and  the  imperial  ratification  in  the 
following  year.  The  first  session  was  opened  in  1460, 
under  the  presidency  of  Matthew  Hummel,  a  privy 
councillor,  ana  tne  original  ntimoers  soon  received 
considerable  additions  by  secessions  from  Vienna  and 
from  Heidelberg.  The  endowment  was  further  aug- 
mented by  an  annual  allowance  from  the  city  council, 
and  by  certain  canonries  and  livings  attached  to  neigh- 
boring parishes.  In  the  same  year,  and  probably  in 
a  spirit  of  direct  rivalry,  was  opened  the 
•  university  of  Basel.  The  cathedral  school 
in  that  ancient  city,  together  with  others  attached  to 
the  monasteries,  afforded  a  sufficient  nucleus  for  a 
"stadium,"  and  Pius  II.,  who,  aa  JEneas  Sylrius, 
had  been  a  resident  in  the  city,  was  easily  prevailed 
upon  to  grant  the  charter  (12th  November,  1459).  In 
of  its  endowments,  and  in  the  relative 


thee 

to  the  study  of  the  civil  law, 
Basel  much  resembled  Greifswald,  but  its  success 
throughout  the  15th  century  was  marred  by  the 
languid  character  of  the  support  afforded  it  by  the 
civic  authorities.  Before  he  bad  signed  the  bull  for 
the  foundation  of  the  university  of  Basel,  Pius  II. ,  at 
the  request  of  duke  William  of  Bavaria,  bad  issued 

.  .a  .,    another  bull  for  the  foundation  of  a  uni- 

-°*>l«aat>  versity  at  Ingolstadt  (7th  April,  1459). 
But  it  was  not  until  1472  that  the  work  of  teaching 
was  actually  commenced  there.  Some  long-existing 
prebends,  founded  by  former  dukes  of  Bavaria,  were 
appropriated  to  the  endowment,  and  the  chairs  in  the 
different  faculties  were  distributed  as  follows :  theology 
2,  jurisprudence  3,  medicine  1,  arts  6,— arts  in  con- 
junction with  theology  thus  obtaining  the  preponder- 
ance. As  at  Caen,  twenty-two  years  before,  an  oath 
of  fidelity  to  the  Roman  pontiff  was  imposed  on  every 
student  admitted  to  a  degree.1  That  this  proviso 
not  subsequently  abolished,  as  at  Caen,  is  a  feature 


throughout  his  diocese,  inviting  them  to  rewir  to  the 
new  centre,  and  dilating  on  the  advantages  ofacadeak 
studies  and  of  learning.  The  rise  of  these  two  di- 
versities, however,  neither  of  which  attained  to  much 

homogeneous  whole,  the  power  of  conferring  degreei 
being  superadded.  But  the  university  of 
Tubingen,  founded  by  charter  of  Sixtus 
IV.  (9th  November,  1476),  represents  an  entirely  «i 
creation.  Its  real  founder  was  Mathilda,  the  mode? 
of  Count  Eberhard  of  Wtirtemberg,  who  appropratal 
five  livings  and  eight  prebends  to  the  endowment  Of 
the  chairs,  3  were  for  theology,  3  for  the  canon  and ! 
for  the  civil  law.  2  for  medicine,  and  4  for  arta  The 
general  financial  condition  of  this  university  in  the 
year  1541-42,  and  the  sources  from  whence  its  rerenaei 
were  derived,  have  been  illustrated  by  Hoffman*  n  i 
short  paper  which  shows  the  fluctuating  character  of 
the  resources  of  a  university  in  those  daysHiahie  to 
be  affected,  as  they  were,  both  by  the  seasons  us)  tse 
markets.* 

Near! v contemporaneous  with  these  foundations  ten 
those  of  Upaala  (1477)  and  Copenhagen 


in  the  history  of  the  university  of  Ingolstadt  which 
was  attended  by  important  results.  Nowhere  did  the 
Reformation  meet  with  more  stubborn  resistance,  and 
it  was  at  Ingolstadt  that  the  Counter-Reformation  was 
commenced.  In  1556  the  Jesuits  made  their  first  set- 
tlement in  the  university. 
The  next  two  universities  took  their  rise  in  the 
archiepisoopal  seats  of  Treves  and  Mains. 
'  That  at  Treves  received  its  charter  as  early 
as  1460  ;  but  the  first  academical  session  did  not  com- 
mence until  1473.  Here  the  ecclesiastical  influences 
appear  to  have  been  unfavorable  to  the  project.  The 
archbishop  demanded  2000  florins  as  the  price  of  his 
sanction.  The  cathedral  chapter  t  hrew  difficulties  in 
the  way  of  the  appropriation  of  certain  livings  and 
canonries  to  the  university  endowment ;  and  so  obsti- 
nate was  their  resistance  that  in  1655  they  succeeded 
in  altogether  rescinding  the  gift  on  payment  of  a  very 
inadequate  sum.  It  was  not  until  1722  that  the 
mbly  of  deputies,  by  a  formal  irrant ,  relieved  the 
from  the  difficulties  in  which  it  had  become 


involved.  The  university  of  Mains,  on  the 
other  hand,  was  almost  entirely  indebted 
to  the  archbishop  Dietner  for  its  foundation.  It  was 
at  his  petition  that  Sixtus  IV.  granted  the  charter, 
23d  November,  1476  ;  and  Diet  her,  being  himself  an 
enthusiastic  humanist,  thereupon  circulated  a  letter, 
"  in  elegant  Latinity,  addressed  to  students 


■  die  weder  vorher 
to  bo 


1  Paulaeo,  In  tpeaklng  of  this  proviao  aaone 
noeh  nachher  aonat  vorkommt.''  would 


(1479),  which,  although  lying  without  the  ^ 
political  boundaries  of  Germany,  reflected 
her  influence.  The  charter  for  Copenhagen 
was  given  by  Sixtus  IV.  as  early  as  1475.  The 
students  attracted  to  this  new  centre  were  mainly  fh* 
within  the  radius  of  the  university  of  Cologne,  and  iu 
statutes  were  little  more  than  a  transcript  of  thoje  of 
the  latter  foundation. 

The  electorates  of  Wittenberg  and  Braodenbtai 
were  now  the  only  two  considerable  Ger-  j^jw,— 
man  territories  which  did  not  possess  a 
stadium  gene  rale,  and  the  university  founded  it 
Wittenberg  by  Maximilian  L  (6th  July.  1502  s 
notable  as  the  first  established  in  Germany  by  rirta 
of  an  imperial  as  distinguished  from  s  papal  deow. 
Its  charter  is,  however,  drawn  up  with  the  trnditkal 
phraseology  of  the  pontifical  bulla,  and  is  eridentlj 
not  conceived  in  any  spirit  of  antagonism  to  R  » 
Wittenberg  is  constituted  a  "atudium  geoerale'  ii 
all  the  four  faculties, — the  right  to  cooler  derree  ■ 
theology  and  canon  law  having  been  sanctioned  by  ti* 

fapal  legate  some  months  before,  2d  February,  1*1 
he  endowment  of  the  university  with  church  n\tav> 
duly  received  the  papal  sanction,— a  bull  of  Alexao^ 
VI.  authorising  the  appropriation  of  twelve  canonne 
attached  to  the  castle  church,  as  well  as  of  dens 
prebends  in  outlying  districts  —  vt  tic  per  ww" 
modum  unvm  corput  ex  ttudio  et  coUcfpo  pnairf* 
Jiat  et  mnttituniur.  No  university  in  Genauj 
attracted  to  itself  a  larger  share  of  the  attention  i 
Europe  at  its  commencement.  And  it  was  iu  di*a- 
guishing  merit  that  it  was  the  first  academic  cent* 
north  the  Alps  where  the  antiquated  method* » 
barbarous  Latinity  of  the  scholastic  era 
were  overthrown.  The  last  university 
founded  in  Germany  prior  to  the  Reforms-  oat 
tion  wss  that  of  Frankfort-on-the-Oder. 
The  design,  first  conceived  by  the  elector  Jobs  « 
Brandenburg,  was  carried  into  execution  by  l»  w 
Joachim,  at  whose  request  Pope  Julius  iLisne-t 
bull  for  the  foundation,  15th  March,  1506.  Aa  t>- 
perial  charter,  identical  in  its  contents  with  the  pM* 
bull,  followed  on  26th  October.  The  university  re*'-* 
an  endowment  of  canonries  and  livings  similar  to  tbt 
of  Wittenberg,  and  some  houses  in  the  oty  «n 
assigned  for  its  use  by  the  elector.  . 

The  first  university  in  Scotland  wss  that  « 
St  Andrews,  founded  in  1411  by  Henry- 1>4ltn 
Wardmw,  bishop  of  that  see.  and  modelled  . 
chiefly  on  the  constitution  or  the  university  of  Pw* 
It  acquired  all  Ha  three  colleges  — St  SalrsttfV 
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8C  Leonard's,  and  St  Man-  a— before  the  Reform* 


tie*,— the  first  having  been  founded  in  145<3  by  Bishop 
Junes  Kennedy ;  the  second  in  1512  by  the  youthful 
archbishop  Alexander  Stuart  (natural  son  or  James 
IV.  i  and  John  Hepburn,  the  prior  of  the  monastery 
of  Sl  Andrews ;  and  the  third,  also  in  151 2,  by  the 
Beaton s,  who  in  the  year  1537  procured  a  bull  from 
Pope  Panl  III.  dedicating  the  college  to  the  Blessed 
Virgin  Mary  of  the  Assumption,  and  adding  further 
endowments.  The  most  ancient  of  the  universities  of 
Scotland,  with  its  three  colleges,  was  thus  reared  in  an 
atmosphere  of  medieval  theology,  and  undoubtedly 
designed  as  a  bulwark  against  heresy  and  schism.  But 
"by  a  strange  irony  or  fate,"  it  has  been  observed, 
"two  of  these  colleges  became,  almost  from  the  first, 
the  foremost  agents  in  working  the  overthrow  of  that 
church  which  they  were  founded  to  defend."  St. 
Leonard's  more  especially,  like  St.  John's  or  Queens' 
at  Cambridge,  became  a  noted  centre  of  intellectual 
life  and  Reformation  principles.  That  he  "had  drunk 
st  St.  Leonard's  well    became  a  current  expression 

m   for  implying  that  a  theologian  had  imbibed 

^  the  doctrines  of  Protestantism.  The  uni- 
versity of  Glasgow  was  founded  as  a  "  studium  gene- 
rale"  in  1453t  and  possessed  two  colleges.  Prior  to 
the  Reformation  it  acquired  but  little  celebrity;  its 
discipline  was  lax,  ana  the  number  of  the  students 
but  small,  while  the  instruction  was  not  only  inefficient 
but  irregularly  given ;  no  funds  were  provided  for  the 
maintenance  of  regular  lectures  in  the  higher  faculties ; 
and  there  was  no  adequate  executive  power  for  the 
Aberdeen  maintenance  of  discipline.  The  university 
of  Aberdeen,  which  was  founded  in  1494, 
at  first  possessed  only  one  college, — namely,  King's. 
Mariachal  College,  founded  in  1593  by  George  Keith, 
fifth  Earl  Marischal,  was  constituted:  by  its  founder 
independent  of  the  university  in  Old  Aberdeen,  being 
itself  both  a  college  and  a  university,  with  the  power 
of  conferring  degrees.  Bishop  Elphinstone,  the 
founder  both  of  the  university  and  of  King's  College 
(1505),  had  been  educated  at  Glasgow,  and  had  subse- 
quently both  studied  and  taught  at  Paris  and  at 
Orleans.  To  the  wider  experience  which  he  had  thus 
gained  we  may  probably  attribute  the  fact  that  the 
constitution  of  the  university  of  Aberdeen  was  free 
from  the  glaring  defects  which  then  characterized  that 
of  the  university  of  Glasgow.1  But  in  all  the  medi- 
aeval universities  of  Germany,  England,  and  Scotland, 
modelled  as  they  were  on  a  common  type,  the  absence 
of  adequate  discipline  was,  in  a  greater  or  less  degree, 
a  common  defect.  In  connection  with  this  feature  we 
may  note  the  comparatively  small  percentage  of  matric- 
ulated students  proceeding  to  the  degrees  of  B.A. 

and  M.A  when  compared  with  later  times. 
Of  this  disparity  Table  I. ,  exhibiting  the 
relative  numbers  in  the  university  of  Leip- 
sic  for  every  ten  years  from  the  year 
1552,  probably  affords  a  fair  average  illustra- 


Dojrreei 
taken  at 

Uipiic. 


to 


1427 

tion, — the  remarkable  fluctuations  probably  depend 
ing  quite  as  much  upon  the  comparative  healthiness 
ot  the  period  (in  respect  of  freedom  from  epidemic) 
and  the  abundance  of  the  harvests  as  upon  any  other 


The  German  universities  in  these  times  seem  to  have 
admitted  for  the  most  part  their  inferiority 
■•pert*  of  Hl  learning  to  older  ana  more  favored  cen- 
German  tres  ;  and  their  consciousness  of  the  fact  is 
unu'er^ulc*.  snown  Dv  tnc  efforts  which  they  made  to 
attract  instructors  from  Italy,  and  by  the 
frequent  resort  of  the  more  ambitions  students  to 
schools  like  Paris,  Bologna,  Padua,  and  Pavia.  That 
they  took  their  rise  in  any  spirit  of  systematic  oppo- 
sition to  the  Roman  see  (as  Meiners  and  others  nave 
contended),  or  that  their  organization  was  something 
external  to  and  independent  of  the  church,  is  suf- 
ficiently disproved  by  the  foregoing  evidence. 

,  Pref.  p.  avl. 


allv  speaking,  they  were  eminently  conservative  bodies, 
and  the  new  learning  of  the  humanists  and  the  new 
methods  of  instruction  that  now  began  to  demand  i 
tion  were  alike  for  a  long  period  unable  I 
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within  academic  circles.  Reformers  such  as  Hegitas, 
John  Weasel,  and  Rudolphus  Agricola  carried  on  their 
work  at  places  like  Deventer  remote  " 
influences.  That  there  was  a  coosid 
of  mental  activity  going  on  in  the  universities  them- 
selves is  not  to  be  denied ;  but  it  was  mostly  of  that 
unprofitable  kind  which,  while  giving  rise  to  endless 
controversy,  turned  upon  questions  in  connection  with 
which  the  implied  postulates  and  the  terminology 
employed  rendered  all  scientific  investigation  hopeless. 
At  almost  every  university— Leipsie,  GreifBwsId,  and 
Prague  (after  12091)  being  the  principal  exceptions — 
the  so-called  Realists  and  Nominalists  represented  two 
great  parties  occupied  with  an  internecine  struggle. 
At  Paris,  owing  to  the  overwhelming  strength  of  the 
theologians,  the  Nominalists  were  indeed  under  a  kind 
of  ban ;  but  at  Heidelberg  they  had  altogether  ex- 
pelled their  antagonists.  It  was  much  the  same  at 
Vienna  and  at  Erfurt,  —  the  latter,  from  the  ready 
reception  which  it  gave  to  new  speculation,  being 
styled  by  its  enemies  novorum  omnium  portus."  At 
Basel,  under  the  leadership  of  the  eminent  Johannes 
a  Lapide,  the  Realists  with  difficulty  maintained  their 
ground.  Freiburg,  Tubingen,  and  Ingolstadt,  in  the 
hope  of  diminishing  controversy,  arrived  at  a  kind  of 
compromise,  each  party  having  its  own  professor,  and 
representing  a  distinct  "nation."  At  Mains  the 
authorities  adopted  a  manual  of  logic  which  was 
essentially  an  embodiment  of  Nominalistic  principles. 


Abandon- 
ment of 
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In  Italy,  almost  without  exception,  it  was 
that  these  controversies  were  endless,  and 
that  their  effects  were  pernicious.  It  was 
resolved,  accordingly,  to  expel  logic,  and 
allow  its  place  to  be  filled  by  rhetoric.  It 
was  by  virtue  of  this  decision,  which  was 
of  a  tacit  rather  than  a  formal  character,  that  the 
expounders  of  the  new  learning  in  the  15th  century, 
men  like  Emmanuel  Chrysoloras,  Guarino,  Leonardo 
Bruni,  Bessarion,  Argyropulos,  and  Valla,  carried 
into  effect  that  important  revolution  in  academic 
studies  which  constitutes  a  new  era  in  university 
learning,  and  largely  helped  to  pave  the  way  for  the 
Reformation.'  This  discouragement  of  the  contro- 
versial spirit;  continued  as  it  was  in  relation  to  theo- 
logical questions  after  the  Reformation,  obtained  for 
the  Italian  universities  a  fortunate  immunity  from 
dissensions  like  those  which,  as  we  shall  shortly  see, 
distracted  the  centres  of  learning  in  Germany.  The 
professorial  body  also  attained  to  an  almost  unrivalled 

•  (The  date  1409  would  seem  to  be  Intended  when  aererml  thou 
namls  of  ftudenta  left  Prague  and  founded  the  university  of 
Lelpnlc,    The  university  of  Prague  was  founded  in  1348.  See 
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It  wu  exceptionally  select,  only  those  who 
were  in  receipt  of  salaries  being  permitted, 
aa  a  role,  to  lecture ;  it  was  also  famed 
for  its  ability,  the  institution  of  concur- 
rent chairs  proving  an  excellent  stimu- 
lus. These  chairs  were  of  two  kinds — "ordinary" 
and  "  extraordinary,"— the  former  being  the  more 
liberally  endowed  and  fewer  in  number.  For  each 
subject  of  importance  there  were  thus  always  two  and 
sometimes  three  rival  chairs,  and  a  powerful  and  con- 
tinuous emulation  was  thus  maintained  among  the 
teachers.  "Prom  the  integrity  of  their  patrons,  and 
the  lofty  standard  by  which  they  were  judged,"  says 
Sir  W.  Hamilton,  the  call  to  a  Paduan  or  Pisan 
chair  was  deemed  the  highest  of  all  literary  honors. 
The  status  of  professor  was  in  Italy  elevated  to  a 
dignity  which  in  other  countries  it  has  never  reached  ; 
and  not  a  few  of  the  most  illustrious  teachers  in  the 
Italian  seminaries  were  of  the  proudest  nobility  of  the 
land.  While  the  universities  of  other  countries  had 
fallen  from  Christian  and  cosmopolite  to  sectarian  and 
local  schools,  it  is  the  peculiar  glory  of  the  Italian 
that,  under  the  enlightened  liberality  of  their  patrons, 
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they  still  continued  to  assert  their  European  univer 
sality.  Creed  and  country  were  in  them  no  bar, — the 
latter  not  even  a  reason  of  preference.  Foreigners  of 
every  nation  are  to  be  found  among  their  professors ; 
and  the  most  learned  man  in  Scotland  (Dempster) 
sought  in  a  Pisan  chair  that  theatre  for  his  abilities 
which  he  could  not  find  at  home."1 
The  Reformation  represents  the  great  boundary  line 
in  the  history  of  the  mediaeval  universities, 
and  also,  for  a  long  time  after,  the  main 
influence  in  the  history  of  those  new  foun- 
dations which  subsequently  arose  in  Prot- 
estant countries.  Even  in  Catholic  coun- 
tries its  secondary  effects  were  scarcely  leas  perceptible, 
as  they  found  expression  in  connection  with  the 
Counter-Reformation.  In  Germany  the  Thirty  Years' 
War  was  attended  by  consequences  which  were  felt 
long  after  the  17th  century.  In  France  the  Revolu- 
tion of  1789  resulted  in  the  actual  uprooting  of  the 
university  system. 

The  influences  of  the  New  Learning,  and  the  special 
character  which  it  assumed  as  it  made  its  way  in  Ger- 
many in  connection  with  the  labors  of  scholars  like 
Erasmus,  John  Reuchlin,  Ulrich  von  Hutten,  and 
Melanchthon,  augured  well  for  the  future.  It  was 
free,  from  the  frivolities,  the  pedantry,  the  immorali- 
ties, and  the  skepticism  which  characterised  so  large 
a  proportion  of  the  corresponding  culture  in  Italy. 
It  gave  promise  of  resulting  at  once  in  a  critical  and 
enlightened  study  of  the  masterpieces  of  classical  an- 
tiquity, and  in  a  reverent  and  yet  rational  interpreta- 
Pernieiona  ^on  of  the  Scriptures  and  the  fathers, 
influence*  The  fierce  bigotry  and  the  ceaseless  con- 
S3R  troversies  evoked  by  the  promulgation  of 
Lutheran  or  Calvinistic  doctrine  dispelled, 
however,  this  hopeful  prospect,  and  converted  what 
might  otherwise  nave  become  the  tranquil  abodes  of 
the  Muses  into  gloomy  fortresses  of  sectarianism.  Of 
the  manner  in  which  it  affected  the  highest  culture, 
the  observation  of  Henke  in  his  Lif  /  Catechu  (L  8), 
that  for  a  century  after  the  Reformation  the  history 
of  Lutheran  theology  becomes  almost  identified  with 
that  of  the  German  universities,  may  serve  as  an  illus- 
tration. 

The  first  Protestant  university  was  that  of  Marburg, 
Xarboi*  founded  byPhilip  the  Magnanimous,  land- 
grave  of  Hesse,  30th  May,  1527.  Ex- 
pressly designed  as  a  bulwark  of  Lutheranism,  it  was 
mainly  built  up  out  of  the  confiscation  of  the  property 
of  the  religious  orders  in  the  Hessian  capital.  The 
house  of  the  Dominicans,  who  had  fled  on  the  first 
rumor  of  spoliation,  was  converted  into  lecture-rooms 
for  the  faculty  of  jurisprudence.    The  church  and 
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convent  of  the  order  known  as  the  "  Kugelherra " 
was  appropriated  to  the  theological  faculty. 
friary  or  the  Barefooted  Friars  was  shared  between 
the  faculties  of  medicine  and  philosophy.  The  uni- 
versity, which  was  the  object  or  the  margrave'i  pecu- 
liar care,  rapidly  rose  to  celebrity ;  it  was  resorted  to 
by  students  from  remote  countries,  even  from  Greece, 
and  its  professors  were  of  distinguished  ability.  How 
much,  however,  of  this  popularity  depended  on  its 
theological  associations  is  to  be  seen  in  the  fact  that 
after  the  year  1605,  when,  by  the  decree  of  Count 
Maurice,  its  formulary  of  faith  was  changed  from 
Lutheran  to  Calvinistic,  its  numbers  greatly  declined 
This  dictation  of  the  temporal  power  now  becomes  one 
of  the  most  notable  features  in  academic  history  ia 
Protestant  Germany.  The  universities,  having  repu- 
diated the  papal  authority,  while  that  of  the  episcopal 
order  was  at  an  end.  now  began  to  pay  especial  coon 
to  the  temporal  ruler,  and  sought  in  every  way  to 
conciliate  his  goodwill,  representing  with  peculiar  dis- 
tinctness the  theory, — cvgut  rtgio,  (jut  r dig in.  This 
tendency  was  further  strengthened  by  the  fact  that 
their  colleges,  bursaries,  and  other  similar  foundation! 
were  no  longer  derived  from  or  supported  by  ecclesi- 
astical institutions,  but  were  mainly  dependent  on  tbe 
civil  power. 

The  Lutheran  university  of  Kbnigsberg  was  founded 
17th  August,  1544,  by  Albert  Hi,  mar- 
grave  of  Brandenburg,  and  the  first  duke  0OJ«,0C»- 
of  Prussia,  and  his  wife  Dorothea,  a  Danish  prince* 
In  this  instance,  the  religious  character  of  the  founda- 
tion not  having  been  determined  at  the  commence- 
ment, the  papal  and  the  imperial  sanction  were  both 
applied  for.  although  not  accorded.  King  Sigiamnnd, 
of  Poland,  however,  which  kingdom  exercised  at  that 
time  a  protectorate  over  the  Prussian  duchy,  ulti- 
mately gave  the  necessary  charter  (29th  September, 
1561),  at  the  same  time  ordaining  that  all  students 

should™  nk  as  nobles  of  the  Polish  kingdom.  WWl 
Prussia  was  raised  to  the  rank  of  a  kingdom  (1701) 
the  university  was  made  a  royal  foundation,  and  the 
"collegium  fridericianum,"  which  was  then  erected, 
received  corresponding  privileges.  In  1862  the  uni- 
versity buildings  were  rebuilt,  and  the  number  of  the 
students  is  now  nearly  one  thousand. 

The  Lutheran  university  of  Jena  had  its  origin  in  a 
gymnasium  founded  by  John  Frederick  the  j 
Magnanimous,  elector  of  Saxony,  during 
his  imprisonment,  for  the  express  purpose  of  pro- 
moting Evangelical  doctrines  and  repairing  the  loss  of 
Wittenberg,  where  the  PhUippists  had  gained  the 
ascendency.  Its  charter,  which  the  emperor  Charles 
V.  refused  to  grant .  and  which  was  obtained  with  some 
difficulty  from  his  brother,  Ferdinand  I.x  eventually 
enabled  the  authorities  to  open  the  university,  2d  Feb- 
ruary, 1558.  Distinguished  for  its  vehement  assertion 
of  Lutheran  doctrine,  its  hostility  to  the  teaching  of 
Wittenberg  was  hardly  less  pronounced  than  that  with 
which  both  centres  regard  Roman  Catholicism.  For 
a  long  time  it  was  chiefly  noted  as  a  school  of  medi- 
cine, and  in  the  17th  and  18th  centuries  it  was  in  bad 
repute  for  the  lawlessness  of  its  students,  among  whoa 
duelling  prevailed  to  a  scandalous  extent.  The  beauty 
of  its  situation  and  the  eminence  of  its  professoriate 
have,  however,  generally  attracted  a  considerable 
proportion  of  students  from  other  countries.  Its 
numbers  in  1885  were  566. 

The  Lutheran  university  of  Helmstadt,  founded  by 
Duke  Julius  (of  the  house  of  Brunswick-  HtfJMaat_ 
Wolfenbiittel),  and  designated  after  him 
in  its  official  records  as  Academia  Julia,"  received 
its  charter,  8th  May,  1575,  from  the  emperor  Maxi- 
milian II.  No  university  in  the  16th  century  com- 
menced under  more  favorable  auspices.  It  was  i 
cently  endowed  by  the  founder  and  by  his 
its  ,lConvictorium,"  or  college  for  poor 
expended  in  the  course  of  thirty  - 
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100,000  thalers  [$72,600],  an  extraordinary  expendi- 
ture for  an  institution  of  such  a  character  in  those  days. 
Beautifully  and  conveniently  situated  in  what  had 
now  become  the  well-peopled  region  between  the 
Weser  and  the  lower  Elbe,  and  distinguished  by  its 
comparatively  temperate  maintenance  of  the  Lutheran 
tenets,  it  attracted  a  considerable  concourse  of  students, 
especially  from  the  upper  classes,  not  a  few  being  of 
princely  rank.  Throughout  its  history,  until  sup- 
pressed in  1809,  Heltnst&dt  enjoyed  the  special  and 
powerful  patronage  of  the  dukes  of  Saxony. 
The  "Gymnasium  vEgidianum "  of  Nuremberg, 
r  founded  in  1526,  and  removed  in  1575  to 
Altdorf,  represents  the  origin  of  the  uni- 
versity of  Altdorf.  A  charter  was  granted  in  1578 
by  the  emperor  Rudolph  II.,  and  the  university  was 
formally  opened  in  1580.  It  was  at  first,  however, 
empowered  only  to  grant  degrees  in  arts;  but  in  1623 
the  emperor  Ferdinand  II.  added  the  permission  to 
create  doctors  of  law  and  medicine,  and  also  to  confer 
crowns  on  poets ;  and  in  1697  its  faculties  were  com- 
pleted by  the  permission  given  by  the  emperor  Leo- 
pold I.  to  create  doctors  of  theology.  Like  Louvain, 
Altdorf  was  nominally  ruled  by  the  municipality,  but 
in  the  latter  university  this  power  of  control  remained 
practically  inoperative,  and  the  consequent  freedom 
enjoyed  by  the  community  from  evils  like  those  which 
brought  about  the  decline  of  Louvain  is  thus  described 
by  Hamilton :  ' '  The  decline  of  that  great  and  wealthy 
seminary  (Louvain)  was  mainly  determined  by  its 
vicious  patronage,  both  as  vested  in  the  university  and 
in  the  town.  Altdorf,  on  the  other  hand,  was  about 
the  poorest  university  in  Germany,  and  long  one  of 
the  most  eminent.  Its  whole  endowment  never  rose 
above  £800  [$3888]  a  year ;  and,  till  the  period  of  its 
declension,  the  professors  of  Altdorf  make  at  least  as 
distinguished  a  figure  in  the  history  of  philosophy  as 
those  of  all  the  eight  universities  of  the  British  empire 
together.  On  looking  closely  into  its  constitution  the 
anomaly  is  at  once  solved.  The  patrician  senate 
of  Nuremberg  were  too  intelligent  and  patriotic  to 
attempt  the  exercise  of  such  a  function.  The  nom- 
ination of  professors,  though  formally  ratified  by  the 
senate,  was  virtually  made  by  a  board  of  four  curators : 
and  what  is  worthy  of  rem  ark ;  as  long  as  curatorial 
patronage  was  a  singularity  in  Germany,  Altdorf 
maintained  its  relative  pre-eminence,  losing  it  only 
when  a  similar  mean  was  adopted  in  the  more  favored 
universities  of  the  empire."1 

The  conversion  of  Marburg  into  a  school  of  Calvin- 
oiessen  '8t'c  doct"ne  S*ve  occasion  to  the  founda- 
tion of  the  universities  of  Giessen  and  of 
Rinteln.  Of  these  the  former,  founded  by  the  mar- 
grave of  Darmstadt,  Louis  V.,  as  a  kind  of  refuge  for 
the  Lutheran  professors  from  Marburg,  received  its 
charter  from  the  emperor  Rudolph  11.,  19th  May, 
1607.  When,  however,  the  margraves  of  Darmstadt 
acquired  possession  of  Marburg  in  1625,  the  university 
was  transferred  thither;  in  1650  it  was  moved  back 
again  to  Giessen.  The  number  of  matriculated  stu- 
dents at  the  commencement  of  the  century  was  about 
250 ;  in  1887  it  was  484.  In  common  with  the  other 
universities  of  Germany,  but  with  a  facility  which 
obtained  for  it  a  specially  unenviable  reputation, 
Giessen  was  for  a  long  time  wont  to  confer  the  degree 
of  doctor  in  absentia  in  the  different  faculties  without 
requiring  adequate  credentials.  This  practice,  how- 
ever, which  drew  forth  an  emphatic  protest  from  the 
historian  Moramsen,  has  within  the  last  few 
years  been  entirely  abandoned.  The  uni- 
versity of  Rinteln  was  founded  17th  July, 
1621,  by  the  emperor  Ferdinand  II.  Almost  imme- 
diately after  its  foundation  it  became  the  prey  of  con- 
tending parties  in  the  Thirty  Years'  War,  and  its  early 
development  was  thus  materially  hindered.  It  never, 
however,  attained  to  much  distinction,  and  in  1819  it 


was  suppressed.  The  university  of  Strasburg 
founded  in  1621  on  the  basis  of  an  already 
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existing  academy,  to  which  the  celebrate 
John  Sturm  stood,  during  the  latter  part  of  his  life,  in 
the  relation  of  "rector  perpetuus,"  and  of  which  we 
are  told  that  in  1578  it  included  more  than  a  thousand 
scholars,  among  whom  were  200  of  the  nobility,  24 
counts  and  barons,  and  three  princes.  It  also  attracted 
students  from  all  parts  of  Europe,  and  especially  from 
Portugal,  Poland,  Denmark,  France,  and  England. 
The  method  of  Sturm's  teaching  became  the  basis  of 
that  of  the  Jesuits,  and  through  them  of  the  public 
school  instruction  in  England.  In  1621  Ferdinand  II. 
conferred  on  this  academy  full  privileges  as  a  uni- 
versity; in  the  language  of  the  charter,  in  omnibus 
faoultatibus,  doc  tores.  Tioentiatos,  magistros,  et  bacca- 
laureos.  atque  insuper  pottos  laurtatos  creandi  et  pro- 
movendi.",  In  1681  Strasburg  became  French,  and 
remained  so  until  1870. 

The  university  of  Dorpat  (now  Russian)  was  founded 
byGustavus  Adolphus  in  1632,  and  reoonsti-  j.  _  . 
tuted  by  the  emperor  Alexander  I.  in  1802.  ^  ' 

A  special  interest  attaches  to  this  university  from  the 
fact  that  it  has  for  a  longtime  been  the  scene  of  the 
j  contending  influences  of  Teutonism  and  Slavonianism. 
Situated  in  Livonia,  which  at  the  time  of  its  founda- 
tion represented  a  kind  of  debatable  land  between 
I  Russia  and  Poland,  its  gradual  monopoly  by  the 
former  country  has  not  been  without  resistance  and 
protests  on  the  part  of  that  Teutonic  element  which 
was  at  one  time  the  more  potent  in  its  midBt.  The 
study  of  the  Slavonic  languages  has  here  received  con- 
siderable stimulus,  and  by  a  decree  in  May,  1887,  the 
use  of  the  Russian  language  having  been  made  obliga- 
tory in  all  places  of  instruction  through  the  Baltic 
provinces,  Russian  has  now  taken  the  place  of  Ger- 
man as  the  language  of  the  lecture-room.  Dorpat 
possesses  a  fine  library  of  over  80,000  volumes,  and  is 
also  noted  for  its  admirable  botanical  collection.  The 
Russian  minister  has  also  recently  instituted  a  profes- 
sorship of  the  comparative  grammar  of  the  Slavonic 
dialects  (now  filled  by  J.  Baudouin  de  Courtenay). 
The  general  influence  of  the  university  has  been 
rapidly  extending  during  the  last  few  years  far  beyond 
the  Baltic  provinces.  The  number  of  students,  which 
in  1879  was  1106,  in  1886  was  1751.*  A  Png^ 
like  contest  between  contending  nationali- 
ties has  recently  met  with  a  final  solution  at  Prague, 
where  a  Cxech  university  has  been  established  on  an 
independent  basis,  the  German  university  having  com- 
menced its  separate  career  in  the  winter  session  of 
1882-83.  The  German  foundation  retains  its  endow- 
ments, but  the  state  subvention  is  divided  between  the 
two. 

The  repudiation  on  the  part  of  the  Protestant  uni- 
versities of  both  papal  and  episcopal  authority  evoked 
a  counter-demonstration  among  those  centres  which 
still  adhered  to  Catholicism,  while  their  theological 
intolerance  gave  rise  to  a  great  reaction,  under  the  in- 
fluence of  which  the  mediaeval  Catholic  universities 
were  rcinvigorated  and  reorganized  (although  strictly 
on  the  traditional  lines),  while  new  and  important 
centres  were  created.  It  was  on  the  tide  of  this  reac- 
tion, aided  by  their  own  skill  and  sagacity,  that  the 
Jesuits  were  borne  to  that  commanding  position  which 
made  them  for  a  time  the  arbiters  of  education  in  Eu- 
rope. The  earliest  university  whose  charter 
represented  this  reaction  was  that  of  Bam-  Bamberg, 
berg,  founded  by  the  prince-bishop  Mel- 
chior  Otto,  after  whom  it  was  named  "Academia 
Ottoniana."  It  was  opened  1st  September,  1648,  and 
received  both  from  the  emperor  Frederick  III.  and 
Pope  Innocent  X.  all  the  civil  and  ecclesiastical  privi- 
leges of  a  mediaeval  foundation.  At  first,  however,  it 
comprised  only  the  faculties  of  arts  and  of  theology ; 
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to  these  was  added  in  1729  that  of  jurisprudence,  and 
in  1764  that  of  medicine.  In  this  latter  faculty  Dr. 
i  Dbllingcr  (the  father  of  the  historian)  was  fur 


a  long  time  a  distinguished  professor.  The 
iwubruck.  univereity  of  lnnSgruck  was  founded  in 

1672  by  the  emperor  Leopold  I.,  from  whom  it  received 
its  name  of  *'  Academia  Leopoldina."  In  the  follow- 
ing century,  under  the  patronage  of  the  empress  Maria 
Theresa,  it  made  considerable  progress,  and  received 
from  her  its  ancient  library  ana  bookshelves  in  1745. 
In  1782  the  university  underwent  a  somewhat  singular 
change,  being  reduced  by  the  emperor  Joseph  II.  from 
the  status  of  a  univereity  to  that  of  a  lyoeum,  although 
retaining  in  the  theological  faculty  the  right  of  confer- 
ring degrees.  In  1791  it  was  restored  to  ite  privileges 
by  the  emperor  Leopold  II.,  and  since  that  time  the 
faculties  of  philosophy,  law,  and  medicine  have  been 
represented  in  nearly  equal  proportions.    In  1886  the 

„  .  number  of  professors  was  74,  and  of  stu- 
j»rwmu.      denUj  m    The  foundation  of  the  un-lver. 

sity  of  Breslau  was  contemplated  as  early  as  the  year 


c- 


1505,  when  Ladislaus,  king  of  Hungary,  gave  his  sane 
tion  to  the  project,  but  Pope  Julius  II. ,  in  the  assumed 
interests  of  Cracow,  withheld  his  assent. 
Jnthfmii*  ^early  two  centuries  later,  in  1702,  under 
singularly  altered  conditions,  the  Jesuits 


prevailed  upon  the  emperor  Leopold  I.  to 
found  a  univereitv  without  soliciting  the  papal  sanc- 
tion. When  Frederick  the  Great  conquered  Silesia  in 
1741,  he  took  both  the  univereity  and  the  Jesuits  in 
Breslau  under  his  protection,  and  when  in  1774  the 
order  was  suppressed  by  Clement  XIV.  he  establisbed 
them  as  priests  in  the  Royal  Scholastic  Institute,  at 
the  same  time  giving  new  statutes  to  the  univereity. 
In  1811  the  university  was  considerably  augmented  by 
the  incorporation  of  that  at  Frankfort-on-the-Oder. 
At  the  present  time  it  possesses  both  a  Catholic  and  a 
Lutheran  faculty.  Its  medical  faculty  is  in  high  repute. 
The  total  number  of  students  in  1887  was  1347. 

In  no  country  was  the  influence  of  the  Jesuits  on  the 
universities  more  marked  than  in  France.  The  civil 
ware  in  that  country  during  the  thirty  years  which 
preceded  the  close  of  the  16th  century  told  with  dis- 
condltlon  *stroua  effects  upon  the  condition  of  the 
or  the        univereity  of  Paris,  and  with  the  commence - 

ofnpriIlty  ment  °^  tne  °°ntury.»tB  collegiate  life 
seemed  at  an  end,  and  its  forty  colleges 
stood  absolutely  deserted.  To  this  state  of  affairs  the 
obstinate  conservatism  of  the  academic  authorities  not 
a  little  contributed.  The  statutes  by  which  tho  uni- 
vereity was  still  governed  were  those  which  had  been 
given  by  the  cardinal  D'Estouteville,  the  papal  legate, 
in  1452,  and  remained  entirely  unmodified  by  the  in- 
fluences of  the  Renaissance.  In  1579  the  edict  of 
Blois  promulgated  a  scheme  of  organization  for  all  the 
universities  of  the  realm  (at  that  time  twenty-one  in 
number),— a  measure  which,  though  productive  of 
unity  of  teaching,  did  nothing  towards  the  advance- 
ment of  the  studies  themselves.  The  eminent  lawyers 
of  France,  unable  to  find  chairs  in  Paris,  distributed 
themselves  among  the  chief  towns  of  the  provinces. 
The  Jesuits  did  not  fail  to  profit  by  this  immobility 
and  excessive  conservatism  on  the  part  of  the  univer- 
sity, and  during  the  second  half  of  the  16th  century 
and  the  whole  of  the  17th  they  had  contrived  to  gain 
almost  a  complete  monopoly  of  both  the  higher  and 
the  lower  education  of  provincial  France. 
tho'jSmiui  Their  schools  arose  at  Toulouse  and  Bor- 
in°Francc.  deaux,  at  Auch,  Agen,  Rhodcz,  P6rigucux, 
Limoges,  Le  Puy,  Aubenas,  Beziers,  Tour- 
non,  in  the  colleges  of  Flanders  and  Lorraine,  Douai 
and  Pont-a-Monsson, — places  beyond  the  jurisdiction 
of  the  parlement  of  Paris  or  even  of  the  crown  of 
France.  Their  banishment  from  Paris  itself  had  been 
by  the  decree  of  the  parlement  alone,  and  had  never 
been  confirmed  by  the  crown.  4 '  Lyons, ' '  savs  Pattison , 
"loudly  demanded  a  Jesuit  college,  and  even  the 
Huguenot  Lesdiguieres,  almost  king  in  Dauphine,  was 


groping  to  erect  one  at  Grenoble.  Amiens,  Rheims, 
ouen,  I  >ij '  hi .  and  Bourges  were  only  waiting  a  favor- 
able opportunity  to  introduce  the  Jesuits  within  their 
walls.  The  university  was  rescued  from  the  fate 
which  seemed  to  threaten  it  only  bv  the  excellent  stat- 
utes given  by  Richer  in  1598,  and  by  the  discerning 
protection  extended  to  it  by  Henry  IV. 

The  "college  of  Edinburgh  "  was  founded  by  charter 
of  James  VI.,  dated  14th  April,  1582.  This 
document  contains  no  reference  to  a  studium  * 
generate,  nor  is  there  ground  for  supposing  that  the 
foundation  of  a  univereity  was  at  that  time  contem- 
plated. In  marked  contrast  to  the  three  older  centres 
in  Scotland,  the  college  rose  comparatively  untram- 
melled by  the  traditions  of  medimvalism,  and  its  crea- 
tion was  not  effected  without  some  jealousy  and  oppo- 
sition on  the  part  of  its  predecessors.  Its  first  course 
of  instruction  was  commenced  in  the  Kirk  of  Field, 
under  the  direction  of  Robert  RoUock,  who  had  bees 
educated  at  St  Andrews  under  Andrew  Melville,  the 
eminent  Covenanter.  "He  began  to  teach,"  says 
Craufurd,  "  in  the  lower  hall  of  the  great  lodging, 
there  being  a  great  concourse  of 'students  allured  with 
the  great  worth  of  the  man ;  but  diverse  of  them  being 
not  ripe  enough  in  the  Latin  tongue,  were  in  Novem- 
ber next  put  under  the  charge  of  Mr.  Duncan  Name, 
.  .  .  who,  upon  Mr.  RoUock 's  recommendation,  vu 
chosen  second  master  of  the  college. In  15S5  both 
RoUock  and  Nairnc  subscribed  the  National  Covenant, 
and  a  like  subscription  was  from  that  time  required 
from  all  who  were  admitted  to  degrees  in  the  college. 

Disastrous  as  were  the  effects  of  the  Thirty  Years' 
War  upon  the  external  condition  of  the  Ger- 
man universities,  resulting  in  not  a  few  in- 


stances  in  the  total  dispersion  of  the  students  Ye 
and  the  burning  of  the  buUdings  and  libra- 
ries, they  were  less  detrimental  and  less  permanent  than 
those  which  were  discernible  in  the  tone  and  temper  of 
these  communities.  A  formal  pedantry  and  unintel- 
ligent method  of  study,  combined  with  a  passionate 
dogmatism  in  matters  of  religious  belief,  and  a  rude 
contempt  for  the  amenities  of  social  intercourse, 
became  the  leading  characteristics,  and  lasted  through- 
out the  1 7th  century.  But  in  the  year  1 693 
the  foundation  of  the  univereity  of  Halle 
opened  up  a  career  to  two  very  eminent  men,  whose 
influence,  widely  different  as  was  its  character,  mav  be 
compared  for  its  effects  with  that  of  Luther  and  Me- 
lancnthon,  and  served  to  modify  the  whole  current  of 
German  philosophy  and  German  theology.  Halle  has 
indeed  been  dcscril>ed  as  "  the  first  real  modern  univer- 
sity." It  was  really  indebted  for  its  origin  to  a  spirit 
of  rivalry  between  the  conservatism  of  Saxony  and 
the  progressive  tendencies  of  the  house  of  Brandenburg, 
but  the  occasion  of  its  rise  was  the  removal  of  the 
ducal  court  from  Halle  to  Magdeburg.  The  arch- 
bishopric of  the  latter  city  having  passed  into  the  posses- 
sion of  Brandenburg  in  1680  was  changed  into  a  duke- 
dom, and  the  city  itself  was  selected  as  the  ducal  resi- 
dence. This  change  left  unoccupied  some  commodious 
buildings  in  Halle,  which  it  was  decided  to  utilize  for 
purposes  of  education.  A  "  Ritterschule  "  for  the 
sons  of  the  nobility  was  opened,  and  in  the  course  of 
a  few  ycore  it  was  decided  to  found  a  university. 
Saxony  endeavored  to  thwart  the  scheme,  urging  the 
proximity  of  Leipsic:  but  her  opposition  was  over- 
ruled by  the  emperor  Leopold  L,  who  granted  (19th 
October,  1693)  the  requisite  charter,  and  in  the  fol- 
lowing year  the  work  of  the  univereity  commenced. 
Frankfort-on-the-Oder  had  by  this  time  become  a 
centre  of  the  Reformed  party,  and  the  primary  object 
in  founding  a  univereity  in  Halle  was  to  create  a  centre 
for  the  Lutheran  party,  but  its  character,  under  the 
influence  of  its  two  most  notable  teachers,  Christian 
Thomasius  and  A.  H.  Francke,  soon  expanded 

I  Lift  Of  Oatatibon,  p.  181. 

i  Craufurd,  HUt.  <Jthe  Univ.     Edinburgh,  pp.  19-28. 
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the  limits  of  this  conception  to  assume  a  highly  origi- 
influenceof  na^  ^onn-  Thomasius  and  Francke  had 
Thomaaim  hoth  been  driven  from  Leipsic  owing  to 
•mi  the  disfavor  with  which  their  liberal  and 

Frmacke.  progressive  tendencies  were  there  regarded 
by  the  academic  authorities,  and  on  many  points  the 
two  teachers  were  in  agreement  They  both  regarded 
with  contempt  alike  the  scholastic  philosophy  and  the 
scholastic  theology  ;  they  both  desired  to  see  the  rule 
of  the  civil  power  superseding  that  of  the  ecclesiasti- 
cal power  in  the  seats  of  learning ;  they  were  both 
opposed  to  the  ascendency  of  classical  studies  as  ex- 
pounded by  the  humanists — Francke  regarding  the 
Greek  and  Roman  pagan  writers  with  the  old  tradi- 
tional dislike,  as  immoral,  while  Thomasius  looked  upon 
them  with  contempt,  as  antiquated  and  representing 
only  a  standpoint  which  had  been  long  left  behind ; 
both  again  agreed  as  to  the  desirability  of  including 
the  elements  of  modern  culture  in  the  education  of  the 
young.  But  here  their  agreement  ceased.  It  was  the 
aim  of  Thomasius,  as  far  as  possible,  to  secularize  edu- 
cation, and  to  introduce  among  his  countrymen  French 
habits  and  French  modes  of  thought ;  his  own  attire 
was  gay  and  fashionable,  and  he  was  in  the  habit  of 
taking  his  seat  in  the  professorial  chair  adorned  with 
gold  chain  and  rings,  and  with  his  dagger  by  his  side. 
Francke,  who  became  the  leader  of  the  Pietists,  re- 
garded all  this  with  even  greater  aversion  than  he  did 
the  lifeless  orthodoxy  traditional  in  the  universities, 
and  was  shocked  at  the  worldly  tone  and  disregard  for 
sacred  things  which  characterized  his  brother  profes- 
Both.  however,  commanded  a  considerable  f< 


Mor. 


lowing  among  the  students.  Thomasius  was  professor 
in  the  faculty  of  jurisprudence,  Francke  in  that  of 
theology.  And  it  was  a  common  prediction  in  those 
days  with  respect  to  a  student  who  proposed  to  pursue 
his  academic  career  at  Halle,  that  he  would  infallibly 
become  either  an  atheist  or  a  Pietist.  But  the  services 
rendered  by  Thomasius  to  learning  were  genuine  and 
lasting.  lie  was  the  first  to  set  the  example,  soon 
after  followed  by  all  the  universities  of  Germany,  of 
lecturing  in  the  vernacular  instead  of  in  the  customary 
Latin  :  and  the  discourse  in  which  he  first  departed 
from  the  traditional  method  was  devoted  to  the  con- 
sideration of  how  far  the  German  nation  might  with 
advantage  imitate  the  French  in  matters  of  social  life 
and  intercourse.  His  more  general  views,  as  a  disciple 
of  the  Cartesian  philosophy  and  founder  of  the 
modern  Rationalism  us,  exposed  him  to  incessant 
attacks  ;  but  by  the  establishment  of  a  monthly  jour- 
nal (at  that  time  an  original  idea)  he  obtained  a  chan- 
nel for  expounding  his  views  and  refuting  his  an- 
tagonists which  gave  him  a  great  advantage.  On  the 
influence  of  Francke,  as  the  founder  of  that  Pietistic 
school  with  which  the  reputation  of  Halle  afterwards 
e  esr^ially identified,  it  is  unnecessary  here  to 
1    J.  C.  Wolf,  who  followed  ThomasiuB  as  an 


of  the  new  culture,  was  driven  from  Halle  by 
the  accusations  of  the  Pietists,  who  declared  that  his 
teachings  were  fraught  with  atheistical  principles.  In 
1 740,  however,  he  was  recalled  by  Frederick  II. ,  and 
reinstated  in  high  office  with  every  mark  of  considera- 
tion and  respect  Throughout  the  whole  of  the  18th 
century  Halle  was  the  leader  of  academic  thought  and 
culture  in  Protestant  Germany,  although  sharing  that 
L1T>,  after  the  middle  of  the  century,  with 
Gottingen.  The  university  of  Gottingen 
(named  after  its  founder  "Georgia  Au- 
gusta "j  was  endowed  with  the  amplest  privileges  as  a 
university  by  George  II.  of  England,  elector  of  Han- 
over, 7th  December,  1736.  The  imperial  sanction  of 
the  scheme  had  been  given  three  years  before  (13th 
January,  1733),  and  the  university  was  formally 
opened  17th  September,  1737.  The  king  himself  as- 
sumed the  office  of  "rector  magnificcntissimus,"  and 
the  liberality  of  the  royal  endowments  (doubling  those 


of  Halle),  and  the  not  less  liberal  character  of  the 
spirit  that  pervaded  its  organization,  soon  raised  it 
to  a  foremost  place  among  the  schools  of  Germany. 
Halle  had  lust  expelled  Wolf ;  and  Gottingen, 
modelled  on  the  same  lines  as  Halle,  but  rejecting  its 
Pietism  and  disclaiming  its  intolerance,  appealed  with 
remarkable  success  to  the  most  enlightened  feeling  of 
the  time.  It  included  all  the  faculties,  and  two  of  its 
first  professors — Mosheim,  the  eminent  theologian, 
from  Helmstadt  and  Bbhmer,  the  no  less  distinguished 
jurist,  from  Halle — together  with  Gesner,  the  man  of 
letters,  at  once  established  its  reputation.  Much  of  its 
early  success  was  also  due  to  the  supervision  of  its 
chief  curator  (there  were  two)— Baron  Munchausen, 
himself  a  man  of  considerable  attainments,  who  by 
his  sagacious  superintendence  did  much  to  promote 
the  general  efficiency  of  the  whole  professoriate.  Not 
least  among  its  attractions  was  also  its  splendid  library, 
located  in  an  ancient  monastery,  and  now  containing 
over  200,000  volumes  and  5000  MSS.  In  addition  to 
its  general  influence  as  a  distinguished  seat  of  learning, 
Gottingen  may  claim  to  have  been  mainly  instru- 
mental in  diffusing  a  more  adequate  conception  of  the 
importance  of  the  Btudy  of  history.  Before  the  latter 
half  of  the  18th  century  the  mode  of  treatment 
adopted  by  university  lecturers  was  singularly  wanting 
in  breadth  of  view.  Profane  history  was  held  of  but 
little  account,  excepting  so  far  as  it  served  to  illustrate 
ecclesiastical  and  sacred  history,  while  this,  again,  was 
invariably  treated  in  the  narrow  spirit  of  the  polemic, 
intent  mainly  on  the  defence  of  his  own  confession, 
according  as  he  represented  the  Lutheran  or  the 
Reformed  Church.  The  labors  of  the  professors  at 
Gottingen,  especially  Putter,  Gatterer,  Schlozer,  and 
Spittler,  combined  with  those  of  Masoov  at  Leipsic, 
did  much  towards  promoting  both  a  more  catholic 
treatment  and  a  wider  scope.  Not  less  beneficial  was 
the  example  set  at  Gottingen  of  securing  the  appoint- 
ment of  its  professors  by  a  less  prejudiced  and  partial 
body  than  a  university  board  is  only  too  likely  to 
become.  "  'The  great  Munchausen,'  savs  an  illustri- 
ous professor  of  that  seminary,  '  allowed  our  univer- 
sity the  right  of  presentation,  of  designation,  or  of 
recommendation,  as  little  as  the  right  of  free  election  ; 
for  he  was  taught  by  experience  that,  although  the 
faculties  of  universities  may  know  the  individuals  best 
qualified  to  supply  their  vacant  chairs,  they  are  seldom 
or  never  disposed  to  propose  for  appointment  the 
worthiest  within  their  knowledge.  "  1  The  system  of 
patronage  adopted  at  Gottingen  was,  in  fact,  identical 
with  that  which  had  already  been  instituted  in  the  uni- 
versities of  the  Netherlands  by  Douza  (see  infra,  p. 
W6).  The  university  of  Erlangcn,  a  y . 
Lutheran  centre,  was  founded  by  Frederick, 
margrave  of  Baircuth.  Its  charter  was  granted  by 
the  emperor  Charles  VII.,  21st  February,  1743,  and  the 
university  was  formally  constituted,  4th  November. 
From  its  special  guardian,  Alexander,  the  last  mar- 
grave of  Ansbach,  it  was  styled  "  Acadcmia  Alcxan- 
drina."  In  1791,  Ansbach  and  Baireuth  having 
passed  into  the  possession  of  Prussia,  Erlangcn 
became  subject  to  the  Prussian  Government.  The 
number  of  the  students,  which  at  the  commencement 
of  the  century  was  under  300,  was  880  in  1887. 

On  comparison  with  the  great  English  universities, 
the  universities  of  Germany  must  be  pro-  The  En  ... 
nounced  inferior  both  in  point  of  discipline  »ri'?<;erm«n 
nnd  of  moral  control  over  the  students.  unlver>ities 
The  superiority  of  the  former  in  these  re-  """P*"*1- 
spects  is  partly  to  be  attributed  to  the  more  systematic 
care  which  they  took,  from  a  very  early  date,  for  the 
supervision  of  each  student,  by  requiring  that  within 
a  certain  specified  time  after  his  entry  into  the  uni- 
versity he  should  be  registered  as  a  pupil  of  some 
master  of  arts,  who  was  responsible  for  his  conduct, 
and  represented  him  generally  in  his  relations  to  the 
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academic  authorities.  Marburg  in  its  earliest  statutes 
(those  of  1529)  endeavored  to  establish  a  similar  rule, 
but  without  success.1  The  development  of  the  col- 
legiate system  at  Oxford  and  Cambridge  materially 
assisted  the  carrying  out  of  this  discipline.  Although 
again,  as  in  the  German  universities,  feuds  were  not 
unfrequent,  especially  those  between  "north"  and 
"south"  (the  natives  of  the  northern  and  southern 
counties),  the  fact  that  in  elections  to  fellowships  and 
scholarships  only  a  certain  proportion  were  allowed  to 
be  taken  from  either  of  these  divisions  acted  as  a  con- 
siderable check  upon  the  possibility  of  any  one  college 
representing  either  element  exclusively.  In  the  Ger- 
man universities,  on  the  other  hand,  the  ancient 
division  into  nations,  which  died  out  with  the  15th 
century,  was  revived  under  another  form  by  the  insti- 
tution of  national  colleges,  which  largely  served  to 
foster  the  spirit  of  rivalry  and  contention.  The  de- 
moralization induced  by  the  Thirty  Years'  War  and 
the  increase  of  duelling  intensified  these  tendencies, 
which,  together  with  the  tyranny  of  the  older  over  the 
younger  students,  known  as  "  Pennalismus,"  were 
evils  against  which  the  authorities  contended,  but  in- 
effectually, by  various  ordinances.  The  institution  of 
"  Burschenthum,"  having  for  its  design  the  encour- 
agement of  good  fellowship  and  social  feeling  irre- 
spective of  nationality,  served  only  as  a  partial  check 
upon  these  excesses,  which  again  received  fresh  stim- 
ulus by  the  rival  institution  of"  Landsman  nschaften," 
or  societies  of  the  same  nationality.  The  latter  proved 
singularly  provocative  of  duelling,  while  the  arrogant 
an<I  even  tyrannical  demeanor  of  their  members 
the  unassociated  students  gave  rise  to  a 
combination  of  the  latter  for  the  purposes  of 
self-defence  and  organized  resistance.  At  all  the 
great  German  universities  both  these  forms  of  associ- 
ation are  to  be  found  existing  at  the  present  day. 
The  political  storms  which  marked  the  close  of  the 

Ertinction  'a8t  *na'  th0  °°maiencement  °f  *ho  present 
o'r  German  century  gave  the  death-blow  to  not  a  few 
universities  of  the  ancient  universities  of  Germany. 
Jjgjj**  179S"  Mainz  and  Cologne  ceased  to  exist  in  1798 ; 

Bamberg,  Dillingen,  and  Duisberg  in  1804  ; 
Binteln  and  Helmstiidt  in  1809;  Salzburg  in  1810; 
Erfurt  in  1816.  Altdorf  was  united  to  Erlangen  in 
1807,  Frankfort-on-the-Oder  to  Breslau  in  1809,  and 
Wittenberg  to  Halle  in  1815.  The  university  of  In- 
golstadt  was  first  moved  in  1802  to  Landshut,  and 
from  thence  in  1826  to  Munich,  where  it 
was  united  to  the  academy  of  sciences 
which  was  founded  in  the  Bavarian  capital  in  1759. 
Of  those  of  the  above  centres  which  altogether  ceased 
to  exist  but  few,  however,  were  much  missed  or  re- 
gretted,— that  at  Mainz,  which  had  numbered  some 
six  hundred  students,  being  the  one  notable  exception. 
The  others  had  for  the  most  part  fallen  into  a  per- 
functory and  lifeless  mode  of  teaching,  and,  with 
wasted  or  diminished  revenues  and  declining  numbers, 
had  long  ceased  worthily  to  represent  the  functions  of 
a  university.  Whatever  loss  may  have  attended  their 
suppression  has  been  far  more  than  compensated  by 
the  activity  and  influence  of  the  three  great  German 
universities  which  have  risen  in  the  present  century. 
Munich  has  become  a  distinguished  centre  of  study  in 
all  the  faculties;  and  its  numbers,  allowing  for  the 
two  great  wars,  have  been  continuously  on  the  in- 
crease. The  number  of  its  professors  in  1887  was  over 
ninety,  and  that  of  its  students  at  the  commencement 
of  the  session  1886-87  3209. 
The  university  of  Berlin,  known  as  the  Boyal 

1  "  Voluntas  ncminrm  In  banc  n  out  ram  Academiam  admltti, 
aut  per  rectorem  In  album  reclpl.qul  non  habeat  privatum  atque 
domcstlcum  prteceptorem.  qui  ejus  discipulum  ag*no»c*t,  ad 
eujus  Judicium  quiaquc  pro  sua  Ingenii  capacitate  atque  Marte 
lec  turns  et  publicas  et  privates  audlat,  a  cujus  latere  aut  raro  aut 
nunquam  discedat."  Koch  expressly  compares  this  provision 
with  the  discipline  of  Oxford  and  < 'am bridge,  which,  down  to 
the  commencement  of  the  present  century,  was  very  much  of  the 
same  character  (Koch.  Quch.  da  academitehen  l\idagoyium»  in  | 
p.  11).  I 


Munich. 


Friedrich  Wilhelm  university,  was  founded  in  1S09, 
immediately  after  the  peace  of  Tilsit,  when 
Prussia  had  been  reduced  to  the  level  of 
a  third-rate  power.  Under  the  guiding  influence  of 
Wilhelm  von  Humboldt,  however,  the  principles 
which  were  adopted  in  connection  with  the  new  seat 
of  learning  not  only  raised  it  to  a  foremost  place 
among  the  universities  of  Europe,  but  also  hugrly 
conduced  to  the  regeneration  of  Germany.  A  notable 
characteristic  in  the  university  of  Berlin  at  the  time 
of  its  foundation  was  its  entire  repudiation  of  attach- 
ment to  any  particular  creed  or  school  of  thought,  and 
professed  subservience  only  to  the  interests  of  srienee 
and  learning.  "  Each  of  the  eminent  teachers  with 
whom  the  university  began  its  life — F.  A.  Wolf. 
Fichte,  Savigny,  Beil — represented  only  himself,  the 
path  of  inquiry  or  the  completed  theory  which  he  had 
himself  propounded.  Its  subsequent  growth  was  as- 
tonishing. In  1813  Berlin  had  only  36  teachers  alto- 
gether ;  in  1860  there  were  173  in  all, — 97  professors. 
66  privatdocenten,  and  7  lecturers."  In  1886  there 
were  2%  teachers  and  5357  students ;  and  among  the 
former  a  large  proportion  of  the  names  are  already  of 
world-wide  reputation,  while  its  classics  * 
unrivalled  in  Europe. 

The  university  of  Bonn,  founded  in  1818, 
as  the  Rhenish  Friedrich  Wilhelm  uni-  _ 
versity,  has  88  professors  and  1125  stu- 
dents. Equally  distinguished  as  a  ncliool  of  philosophy 
and  a  school  of  theology,  it  is  notable  for  the  manner 
in  which  it  combines  the  opposed  schools  of  theological 
doctrine, — that  of  the  Evangelical  (or  Lutheran  i 
Church  and  that  of  the  Roman  Catholic  Church  here 
standing  side  by  side,  and  both  adorned  by  eminent 
names.  This  combination  (which  also  exists  at  Tu- 
bingen and  at  Breslau)  has  been  attended  with  com- 
plete success  and  (according  to  Dr.  Dbllinger)  with 
unmistakable  advantages.    When  tried,  however,  a 

feneration  before,  at  Erfurt  and  at  Heidelberg,  its 
ailure  was  not  less  conspicuous,  and  Erfurt  was  ruined 
by  the  experiment 

Dr.  Conrad,  professor  of  political  science  at  Halle, 
has  recently  made  the  statistics  relating  to  .  .  . 
the  German  universities  the  subject  of  a  Ge'rmscl : 
careful  investigation  and  analysis  which  Bna-i 
offer  some  interesting  results.  The  total 
cost  of  the  universities  of  the  German 
empire  is  shown  to  be  much  smaller  than  the  total 
revenues  of  the  English  universities  and  colleges, 
although  the  number  both  of  professors  and  students 
is  much  larger,  and  although  42  per  cent,  of  the  total 
expenditure  is  upon  establishments,  such  as  hospitals, 
museums,  and  so  forth.  But  in  Germany  72  per  cent 
of  the  cost  of  the  universities  is  defrayed  by  the  state, 
the  students  paying,  in  the  shape  of  fees,  only  9.3  per 
cent.  To  a  great  extent,  however,  the  German  uni- 
versities are  to  be  looked  upon  as  professional  schools. 

f ;iving  an  education  which  directly  fits  a  man  to  ears 
lis  bread  as  a  clergyman,  a  lawyer,  a  judge,  a  physi- 
cian, a  schoolmaster,  a  chemist,  an  engineer,  or  u 
agriculturist  Notwithstanding  the  rapid  growth  is 
the  numbers  of  the  students,  the  growth  of  the  pro- 
fessoriate has  fully  kept  pace  with  it  In  1880  there 
were  1809  teachers  at  work  in  the  German  universi- 
ties, more  than  half  of  whom  (967)  were  full  profesaors 
( "  ordinarii "), — the  proportion  of  teachers  to  students 
being  1  to  11.  This  is  a  much  higher  proportion  than 
that  of  Oxford  and  Cambridge,  although  in  them  there 
is  a  large  staff  of  college  lecturers,  which  is  practically 
more  important  than  the  university  staff.  It  is  higher 
again  than  the  proportion  of  the  Scottish  universities, 
where  there  are  only  some  105  professors  to  between 
5000  and  6000  students,  a  proportion  of  1  to  between 
50  and  60  students.  The  increase  in  Germany  has 
taken  place  partly  by  adding  on  fresh  teachers  for  the 
old  subjects,  such  as  Latin  and  Greek,  but  still  more 
by  founding  new  chairs  for  new  subjects,  such  « 
Oriental  and  Romance  languages,  geography,  and 
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archaeology,  and  by  subdividing  departments  which 
have  been  recently  developed,  such  as  those  connected 
with  political  economy,  political  science,  physiology, 
and  biology.  Owing  to  the  great  development  of  natu- 
ral science,  the  faculty  of  philosophy  has  at  some  cen- 
tres increased  to  such  an  extent  as  to  equal  in  numbers 
all  the  other  faculties  put  together.  This  inconven- 
ience has  been  differently  met  at  different  universities. 
In  those  of  Switzerland,  no  further  remedy  has  been 
devised  than  that  of  appointing  separate  syndicates  or 
boards  of  management  for  the  two  main  divisions,— 
the  philoeophico-historio  and  the  mathematical  and 
natural -scientific ;  at  Dorpat,  Tubingen,  and  Stras- 
burg,  on  the  other  hand,  these  divisions  have  been 
represented  by  the  formation  of  two  distinct  faculties ; 
while  Tubingen,  Munich,  and  Wiirzburg  have  created, 
in  addition,  a  third  faculty  under  which  are  grouped 
;he  several  subject*  of  political  economy,  statistics,  and 


Tmble  II.  (taken  from  Conrad)  exhibit*  the  average  of  the 
total  number  of  matriculated  students  at  the 
Vrerages  of  German  universities  for  every  five  years  from 
'iorman  *'    1831  *°  1884  •  "  brin8»  ****  tendency  to  form 
universities,  'srge  centres  very  forcibly  before  the  view. 

The  three  largest  centres— Berlin,  Leipsic, 
Munich — even  in  the  first  quinquennium  appear  as  absorb- 
ng  no  less  than  35  per  cent,  of  the  students,  and  in 
he  last  as  many  as  42  per  cent  At  the  same  time,  there 
las  lately  been  a  no  less  notable  increase  among  the  centre* 
if  second  magnitude.  A  quarter  of  a  century  ago  only  two 
iniversities  had  more  than  a  thousand  students ;  at  present 
here  are  nine. 

Table  III.,  token  from  Aachcrson's  DeuUcker  UnirerritaU- 
Kalender,  1887,  supplies  the  most  recent  statis- 
'ableofpro-  tics  respecting  both  the  teaching  and  the  stu- 
»nd    dent  bodies  in  the  different  faculties  of  the  Ger- 
man-speaking universities  on  the  Continent. 

In  1878  a  comparison  of  the  numbers  of  the  stu- 
lents  in  the  different  faculties  in  the  Prussian  univer- 
ities  with  those  for  the  year  1867  showed  a  remark- 


able diminution  in  the  faculty  of  theology, 
in  Lutheran  centres  to  more  than  one-half, 
and  in  Catholic  centres  to  nea  ' 
fourths.  In  jurisprudence  there 
crease  of  nearly  two-fifths,  in  medicine  a 
decline  of  a  third,  and  in  philosophy  an 
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one-fourth.  During  the  last  few  years,  however,  the 
faculties  of  theology  have  made  some  progress  towards 
regaining  their  former  numbers. 

The  universities  of  the  United  Provinces,  like  those 
of  Protestant  Germany,  were  founded  by  rjniTer- 
the  state  as  schools  for  the  maintenance  of  guies  of 
the  principles  of  the  Reformation  and  the  rnited 
education  of  the  clergy,  and  afforded  in  the  Fr0TlnOM- 
16th  and  17th  centuries  a  grateful  refuge  to  not  a  few 
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of  those  Huguenot  or  Port-Royalist  scholars  whom 
persecution  compelled  to  flee  beyond  the  boundaries 
of  France,  as  well  as  to  the  Puritan  clergy  who  were  j 
Le  den  driven  from  England.  The  earliest,  that 
of  Leyden,  founded  in  1575,  commemorated 
the  gallant  and  successful  resistance  of  the  citizens  to 
the  Spanish  fleet  under  Requesens.  Throughout  the 
17th  century  Leyden  was  distinguished  by  its  learning, 
the  ability  of  its  professors,  and  the  shelter  it  afforded 
to  the  more  liberal  thought  associated  at  that  period 
with  Arminianism.  Much  of  its  early  success  was 
owing  to  the  wise  provisions  and  the  influence  of  the 
celebrated  Janus  Douza  :  "  Douza's  principles,"  says 
Hamilton,  "  were  those  which  ought  to  regulate  the 
practice  of  all  academical  patrons ;  and  they  were 
those  of  his  successors.  He  knew  that  at  the  rate 
learning  was  seen  prized  by  the  state  in  the  academy 
would  it  be  valued  by  the  nation  at  large.  ....  He 
knew  that  professors  wrought  more  even  by  example 
and  influence  than  by  teaching,  that  it  was  theirs  to 
pitch  high  or  low  the  standard  of  learning  in  a  country, 
and  that,  as  it  proved  easy  or  arduous  to  come  up  with 
them,  they  awoke  either  a  restless  endeavor  after  an 
even  loftier  attainment,  or  lulled  into  a  self-satisfied 
conceit."  Douza  was,  for  Leyden  and  the  Dutch, 
what  Munchausen  afterwards  was  for  Gottingen  and  the 
German  universities.  1 1  Rut  with  this  difference  : 
Leyden  was  the  model  on  which  the  younger  univer- 
sities of  the  republic  were  constructed ;  Gottingen  the 
model  on  which  the  older  universities  of  the  empire 
were  reformed.  Roth  Munchausen  and  Douza  pro- 
posed a  high  ideal  for  the  schools  founded  under  their 
auspices ;  and  both,  as  first  curators,  labored  with 
paramount  influence  in  realizing  this  ideal  for  the 
same  long  period  of  thirty-two  years.  Under  their 
patronage  Leyden  and  Gottingen  took  the  highest 
place  among  the  universities  of  Europe;  and  both 
nave  only  lost  their  relative  supremacy  oy  the  applica- 
tion in  other  seminaries  of  the  same  measures  which 
had  at  first  determined  their  superiority."  The  ap- 
pointment of  the  professors  at  Leyden  was  vested  in 
three  (afterwards  five)  curators,  one  of  whom  was 
selected  from  the  body  of  the  nobles,  while  the  other 
two  were  appointed  by  the  states  of  the  province,— 
the  office  being  held  for  nine  years,  and  eventually  for 
life.  With  these  was  associated  the  mayor  of  Leyden 
.  for  the  time  being.  The  university  of 
Franeker  was  founded  in  1585  on  a  some- 
what less  liberal  basis  than  Leyden,  the  professors 
being  required  to  declare  their  assent  to  the  rule  of  faith 
embodied  in  the  Heidelberg  Catechism  and  the  con- 
fession of  the  "Belgian  Church."  Its  four  faculties 
were  those  of  theology,  jurisprudence,  medicine,  and 
"the  three  languages  and  the  liberal  arts."'  For  a 
period  of  twelve  years  (cm-.  1610-1622)  the  reputa- 
tion of  the  university  was  enhanced  by  the  able  teach- 
ing of  William  Ames  ("  Amcsius  ").  a  Puritan  divine 
and  moralist  who  had  been  driven  by  Bancroft  from 
Cambridge  and  from  England.  His  fame  and  ability 
are  said  to  have  attracted  to  Franeker  students  from ' 
Hungary,  Poland,  and  Russia. 
With  like  (Organization  were  founded — in  1600  the 
university  of  Harderwyk,  in  1614  that  of 
Harder-      Groningen,  and  in  1634  that  of  Utrecht. 

The  restoration  of  the  House  of  Orange, 
and  establishment  of  the  kingdom  of  the 
Netherlands  (23d  March,  1815),  was  fol- 
lowed by  important  changes  in  connection  with  the 
whole  kingdom.    The  universities  of  Franeker  and  i 
H&rderwijk  were  suppressed,  while  their  place  was' 
taken  by  the  newly-founded  centres  at  Ghent  (1816) ' 
n.  „,        and  Liege  (1816).   A  uniform  constitution 
fSS£       was  given  both  to  the  Dutch  and  Belgian 
universities.    It  was  also  provided  that 
there  should  be  attached  to  each  a  board  of  curators, 
consisting  of  five  persons,  "distinguished  by  their 

i  Statute  a  Leva,  Franeker,  1647.  p.  $. 
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love  of  literature  and  science  and  by  their  rank  in 
society."  These  curators  were  to  be  nominated  by  the 
king,  and  at  least  three  of  them  chosen  from  the  prov- 
ince in  which  the  university  was  situated,  while  the 
other  two  were  to  be  chosen  from  adjacent  provinces. 
After  the  redivision  of  the  kingdom  in  1831,  Ghent 
and  Liege  were  constituted  state  universities,  and  each 
receivea  a  subsidy  from  the  Government  (see  Bel- 
gium). The  university  of  Brussels,  on  the 
other  hand,  founded  in  1834,  is  an  inde- 
pendent institution,  supported  by  the  liberal  party  ; 
while  the  reconstituted  university  at  Louvain  repre- 
sents the  party  of  Roman  Catholicism,  and  is  almost 
exclusively  a  theological  school  for  the  education  of 
the  Catholic  clergy.  The  universities  of  Belgium  are. 
however,  somewhat  heterogeneous  bodies,  and  present 
in  their  organization  a  singular  combination  of  French 
and  German  institutions.  In  Holland,  the  foundation 
of  the  university  of  Amsterdam  (1877)  has 
more  than  repaired  the  loss  of  Franeker 
and  Harderwyk,  and  the  progress  of  this 
new  centre  during  the  ten  years  of  its  existence  hu 
been  remarkably  rapid,  so  that  it  bids  fair  to  rival,  if 
not  to  outstrip,  both  Utrecht  and  Leyden.  The  hieber 
education  of  women  has  made  some  progress  in  the 
Netherlands ;  and  in  1882-83  there  were  eighteen 
women  studying  at  Amsterdam,  eleven  at  Groningen, 
four  at  Leyden,  and  seven  at  Utrecht 

In  Sweden  the  university  of  Lund,  founded  in  1668 
and  modelled  on  the  same  plan  as  its  pre-  r,i  rt,. 
decessor  at  Upsala,  has  adhered  to  its  anti-  Mti«>  of 
quated  constitution  with  remarkable  ten-  a„" 
acity.  At  both  these  universities  the  w. 
mediaeval  division  into  "nations"  is  still  Laai 
in  force  among  the  students,  the  number 
at  Upsala  being  no  less  than  thirteen.  The  . 
riate  at  both  centres  is  much  below  the  modern  re- 
quirements in  point  of  numbers.  The  university  of 
Christiania  in  Norway,  founded  in  1811, 
and  the  Swedish  universities  are  strongly 
Lutheran  in  character;  and  all  alike  are 
closely  associated  with  the  ecclesiastical  institutions  of 
the  Scandinavian  kingdoms.  The  same  observation 
applies  to  Copenhagen,— where,  however,  the  labors 
of  Rask  and  Madvig  have  done  much  to  sustain  the 
reputation  of  the  university  for  learning.  The  uni- 
versity of  Kiel  (1665),  on  the  other  hand, 
has  come  much  more  under  Teutonic  in- 
fluences, and  is  now  a  distinguished  centr 
teaching. 

In  France  the  fortunes  of  academic  learning  were 
even  less  happy  than  in  Germany.  The 
university  of  Paris  was  distracted  through-  ^u^T'f 
out  the  17th  century,  by  theological  dis-  p*ri*  fkm 
senBions, — in  the  first  instance  owing  to  the 
struggle  that  ensued  after  the  Jesuits  had 
effected  a  footing  at  the  College  de  Clermont,  and 
subsequently  by  the  strife  occasioned  by  the  teach- 
ing of  the  Jansenists.  Its  studies,  discipline,  and 
numbers  alike  Buffered.  Towards  the  close  of  the 
century  a  certain  revival  took  place,  and  a  succession 
of  illustrious  names — Pourchot,  Rollin,  Grenan,  Coffin. 
Demontempuys,  Crevier,  Lebeau — appear  on  the  roll 
of  its  teachers.  But  this  improvement  was  soon  inter- 
rupted by  the  controversies  excited  by  the  promulgation 
of  the  bull  Unigenitus  in  1713,  condemning  the  teoett 
of  Quesnel,  when  Rollin  himself,  although  a  man  of 
singularly  pacific  disposition,  deemed  it  his  duty  to 
head  the  opposition  to  Clement  XI.  and  the  French 
episcopate.  At  last,  in  1762,  the  parlement  of  Paris 
issued  a  decree  (August  6)  placing  the  colleges  of  the 
Jesuits  at  the  disposal  of  the  university,  and  this  was 
immediately  followed  by  another  for  the  expulsion  of 
the  order  from  Paris.  Concurrently  with  this  measure 
the  prospects  of  the  university  assumed  a  more  favor 
able  character,  the  curriculum  of  its  studies  was  ex- 
tended, and  both  history  and  natural  science  began  H 
be  cultivated  with  a  certain  success.    These  hetter 
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were,  however,  soon  obscured  by  the  out- 
break of  the  Revolution  :  and  on  the  15th 
siueTsup-  September,  1793,  the  universities  and  col- 
P roast) d  leges  throughout  France,  together  with  the 
throughout  faculties  of  theology,  medicine,  jurispru- 
dence, and  arte,  were  abolished  by  a  decree 
of  the  Convention.  The  College  de  France,  when 
restored  in  1831,  was  reconstituted  mainly  as  a  school 
of  adult  instruction,  for  the  most  part  of  a  popular 
character,  and  entirely  dissociated  from  the  university. 
It  now  numbers  thirty-nine  chairs,  among  which  is 
one  of  the  Slavonic  languages  and  literature.  The 
university  of  France  (which  succeeded  to 
rnjverelty  that  of  Paris)  is  at  present  little  more  than 
created.0*  an  abstract  term,  signifying  the  whole  of 
the  professional  body  under  state  control, 
and  comprising  various  faculties  at  different  centres- 
Paris,  Montpellier,  Nancy,  etc.,  together 
or**twn  *"tn  twenty-seven  academical  recto  rates, 
ceiitraa.  Each  of  these  rectors  presides  over  a  local 
"oonseil  d'enseignement,"  in  conjunction 
with  which  he  elects  the  professors  of  lyoecs  and  the 
communal  schoolmasters,  whose  formal  appointment  is 
then  made  by  the  minister  of  public  instruction.  There 
arc  ecclesiastics  in  some  of  the  conseils  d'enseignement, 
but  the  rectors  are  all  laymen  who  have  graduated  in 
one  of  the  faculties.  The  great  schools 
*MB»ifti  have  also  in  no  small  measure  supplemented 
schools.  the  work  of  the  universities  by  their  ad- 
vance in  the  direction  of.  scientific  instruc- 
tion. Among  the  number  the  "  Ecole  Pratique  des 
Hautes  Etudes"  in  Paris  (31st  July,  1868)  and  the 
14  Ecole  Polytechnique,"  which  traces  ite  origin  as  far 
back  as  the  year  1794,  are  especially  distinguished. 
The  course  of  instruction  at  the  former  is  divided  into 
five  sections — (1)  mathematics,  (2)  physics  and  chem- 
istry, (3)  natural  history  and  physiology,  (2)  history 
ana  philology,  (5)  economic  science.  At  the  latter 
the  instruction  is  conceived  solely  with  regard  to  the 
application  of  scientific  principles  to  all  branches  of 
the  public  service,  but  more  especially  the  military 
and  mercantile.  In  1875  the  National  Assembly 
passed  an  Act  which  enabled  the  Roman  Catholic 
body  to  establish  free  universities  of  their  own,  and 
to  confer  degrees  which  should  be  of  the  same  validity 
Lille  and  as  those  of  the  state  university.  At  Lille 
An«erv  a„d  Angers  such  centres  have  been  already 
organized.  The  university  of  Strasburg,  which  in 
strubanr  b^ter  part  0I>  the  last  century  had  been 
rK'  distinguished  by  an  intellectual  activity 
which  became  associated  with  the  names  of  Qoethe, 
Herder,  and  others,  was  also  swept  away  by  the  Revo- 
lution. It  was,  however,  restored  1st  May,  1872, 
after  the  city  had  reverted  to  Germany,  and  was  re- 
modelled entirely  on  German  principles.  Since  then 
its  success  has  been  marked  and  continuous. 

In  Switzerland  all  the  higher  education  is  sup- 
Caivar*  ported  mainly  by  the  German  and  Prot- 
F.itie«of  es tan t  cantons.  The  four  universities  of 
tswiuer-  Basel.  Bern.  Zurich,  and  Geneva  have  an 
jSSnL  aggregate  of  some  1400  or  1500  students. 
Bam*  and  all  possess  faculties  of  philosophy, 
SawmL      jurisprudence,  theology,   and  medicine. 

Basel  iB.  however,  the  chief  centre  for 
theology,  as  is  Bern  for  jurisprudence,  and  Zurich  for 
philosophy.  At  Geneva  the  famous  academy  of  the 
16th  and  17th  centuries,  long  distinguished  as  a 
centre  of  Calvinistic  teaching,  is  now  represented  by 
a  university  (first  formed  in  1876),  where  the  in- 
struction is  given  (mainly  in  the  French  language)  by 
a  staff  of  forty-one  professors,  and  where  there  is  a 
rising  school  of  science.  Switzerland  almost  takes 
the  lead  in  connection  with  female  education  on  the 
Continent,  and  in  1882-83  there  were  52  women  at 
the  university  of  Geneva,  36  at  Bern,  and  24  at 
Zurich. 

In  Spain  the  universities  at  present  existing  are 
those  of  Barcelona,  Granada,  Madrid  (transferred 
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in  1837  from  Alcala),  Oviedo,  Salamanca, 
Seville,  Valencia,  Valladolid,  and  Zara- 
goza.  They  are  all,  with  the  exception 
perhaps  of  Madrid,  in  a  lamentably  de-    Spain  and 

Sreased  condition,  and  mainly  under  the  in-  tortus*!, 
uenoe  of  French  ideas  and  modelled  on  French 
examples.  But  in  Portugal,  Coimbra,  which  nar- 
rowly escaped  suppression  in  the  16th  century  as  a 
suspected  centre  of  political  disaffection,  is  now  a 
flourishing  school.  Its  instruction  is  given  gratis ; 
but,  as  all  members  of  the  higher  courts  of  judicature 
and  administration  iu  the  realm  are  required  to  have 
graduated  at  the  university,  it  is  at  the  same  time  one 
of  the  most  aristocratic  schools  in  Europe.  There  are 
five  faculties,  viz.,  theology,  jurisprudence,  medicine, 
mathematics,  and  philosophy.  Of  these,  that  of  law 
is  by  far  the  most  nourishing,  the  number  of  students 
in  this  faculty  nearly  equalling  the  aggregate  of  all  the 
rest.  There  is  a  valuable  library,  largely  composed  of 
collections  formerly  belonging  to  suppressed  convents. 
As  a  school  of  theology  Coimbra  is  distinctly  anti- 
ultramontane,  and  the  progressive  spirit  of  the  uni- 
versity is  shown  by  the  fact  that  the  rector  has  been 
instructed  by  the  government  to  devise  a  scheme  for 
the  admission  of  women. 

In  Italy  the  universities  are  numerically  much  in 
excess  of  the  requirements  of  the  popula- 
tion, there  being  no  less  than  sixteen  state  0  y' 
universities  and  four  free  universities.  Very  few  of 
these  possess  theological  faculties,  and  in  no  country 
are  theological  studies  less  valued.  Education  for 
the  church  is  almost  entirely  given  at  the  numerous 
''seminaries,"  where  it  is  of  an  almost  entirely  ele- 
mentary character.  In  1875  a  laudable  effort  was 
made  by  Bonghi,  the  minister  of  education,  to  in- 
troduce reforms  and  to  assimilate  the  universities  in 
their  organization  and  methods  to  the  German  type. 
His  plans  were,  however,  to  a  great  extent  reversed 
by  his  successor,  Coppino. 

In  Austria  the  universities,  being  modelled  on  the 
same  system  as  that  of  Prussia,  present  ot  Austria- 
no  especially  noteworthy  features.    Vienna  Hungary, 
is  chiefly  distinguished  for  ite  school  of  Vienna, 
medicine,  which  enjoyed  in  the  last  century 
a  reputation  almost  unrivalled  in  Europe.    The  other 
faculties  were,  however,  suffered  to  languish,  and 
throughout  the  first  half  of  the  present  century  the 
whole  university  was  in  an  extremely  depressed  state. 
From  this  condition  it  was  in  a  great  measure  restored 
by  the  exertions  of  Count  Thun.   The  number  of  the 
matriculated  students  in  1887  was  4893,  and  that  of 
the  professors  138 ;  among  the  latter  the  names  of 
Zschokke,  Maassen,  Sickcl,  Jellinek,  and  Biidinger 
are  some  of  the  most  widely  known.    The  university 
of  Olmiitx,  founded  in  1581,  was  formerly  . 
in  possession  of  what  is  now  the  imperial 
library,  and  contained  also  a  valuable  collection  of 
Slavonic  works  which  were  carried  off  by  the  Swedes 
and  ultimately  dispersed.    It  was  suppressed  in  1853, 
and  is  now  represented  only  by  a  theological  faculty. 
The  university  of  Graz,  the  capital  of  Styria, 
was  founded  in  1586,  and  is  now  one  of  the 
most  flourishing  centres,  containing  some  1200  stu- 
dents. The  university  of  Salzburg,  founded  n-i-h 
in  1623,  was  suppressed  in  1810  ;  that  of  nr** 
Lemberg.  founded  in  1784  by  the  emperor    .    .  „ 
Joseph  II. ,  was  removed  in  1805  to  Cracow  ^ 
and  united  to  that  university.    In  1816  it  was  opened 
on  an  independent  basis.    In  the  bombardment  of  the 
town  in  1848  the  university  buildings  were  burned 
down,  and  the  site  was  changed  to  what  was  formerly 
a  Jesuit  convent.  The  fine  library  and  natural  history 
museum  were  at  the  same  time  almost  entirely  de- 
stroyed.  The  university  at  the  present  time  numbers 
over  a  thousand  students.  The  most  recent  c 
foundation  is  that  of  Czernowitz,  founded 
in  1875.  and  numbering  about  300  stu- 
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three  in  number:  Budapest,  originally  founded  at 

.  „     Tyrnau  in  1635,  now  possessing  four  facul- 

Butupctt.  ^M  —  theology,  jurisprudence,  medicine, 
and  philosophy  (number  of  professors  in  1835  180, 

students  3117) ;  Kolozsvar  (Klauaenburg), 
burg**11      now  *be  chief  Magyar  centre,  founded  in  | 

1872  and  also  comprising  four  faculties, 
but  where  mathematics  and  natural  science  supply 
the  place  of  theology  (number  of  professors  in  1877 

64,  students  391);  Zagrnb  (Agraiu),  the 
AgTwn.  Slovene  university,  in  Croatia,  founded  in 
1869  but  not  opened  until  1874,  with  three  faculties 
viz.,  jurisprudence,  theology,  and  philosophy.  The 
chief  centre  of  Protestant  education  is  the  college  at 
.  Debreczin,  founded  in  1531,  which  in  past 
Debrecaln.   time8  W(UJ  not  unfrequently  subsidized  from 

England.  It  now  numbers  over  2000  student*,  and 
possesses  a  fine  Ubrarv. 

possesses,  besides  Dorpat  (supra,  p.  901), 
seven  other  universities.  (1)  Helsingfors, 
in  Finland,  was  originally  established  by 
Queen  Christina  in  Abo  (1640),  aud  re- 
Helstngfbn.  move&  jn  1826  to  Helsingtors,  where  the 
'  charter,  signed  by  tho  celebrated  Oxenstierna, 
is  still  preserved.  It  has  four  faculties,  38 
professors,  and  700  students.  (2)  Moscow 
is  really  the  oldest  Russian  university, 
having  been  founded  in  1755  *,  it  includes  the  faculties 
of  history,  physics,  jurisprudence,  and  medicine ;  the 
professors  are  69  in  number,  the  students 
KiaC         about  1660.     (3)  The  university  of  St. 

Vladimir  at  Kiuff,  originally  founded  at 
Vilna  in  1803,  was  removed  from  thence  to  Kieff  in 
1833  ;  the  Btudenta  number  about  900,  and  the  library 
contains  107,000  volumes.  (4)  Kazan 
(1804)  includes  the  same  faculties  as 
the  students  are  about  450  in  number,  and 
it  has  a  library  containing  80,000  volumes. 
(5)  Kharkoff  (1804)  numbers  600  students, 
and  its  library  55,000  volumes.  (6)  St 
Petersburg  (1819)  includes  the  four  faculties 
of  history,  physios,  jurisprudence,  and 
Oriental  languages,  and  numbers  1500 
students.  (7)  Odessa,  founded  in  1865, 
represents  the  university  of  New  Russia. 
Generally  speaking  the  universities  of  Russia  are  not 
frequented  by  the  aristocratic  classes  ;  they  are  largely 
subsidized  by  the  Government,  and  the  annual  Tees 
payable  by  students  are  less  than  £7  a  head.  In  1863 
the  statutes  of  all  the  universities  were  remodelled ; 
and  since  that  time  there  has  been  a  tendency  to  im- 
press upon  them  a  more  national  character,  as  distin- 
guished from  mere  imitation  of  those  in  Germany. 

The  university  of  Athens  (founded  22d  May,  1837) 
Athena.         modelled  on  the  university  systems  of 
northern  Gennany}  on  a  plan  originally 
devised  by  Professor  Brandts.     It  includes  four 
faculties,  viz.,  theology,  jurisprudence,  medicine,  and 

Shilosophy.  The  professors  (ordinary  and  extraor- 
inary)  are  upwards  of  60  in  number,  the  students 
about  1500.  There  is  also  a  school  of  pharmacy, 
chemistry,  and  anatomy,  and  a  library  of  130,000 
volumes,  with  800  manuscripts. 
The  history  of  the  two  English  universities  during 
the  16th  and  following  centuries  has  pre- 
unrvcrekiea  sented,  for  the  most  part,  features  which 
ataea  the  contrast  strongly  with  those  of  the  Conti- 
m«ll*val  nental  seats  of  learning.  Both  suffered 
severely  from  confiscation  of  their  lands  and 
revenues  during  the  period  of  the  Reformation,  but 
otherwise  have  generally  enjoyed  a  remarkable  immu- 
nity from  the  worst  consequences  of  civil  and  political 
strife  and  actual  warfare.  Both  long  remained  centres 
chiefly  of  theological  teaching,  but  their  intimate 
connection  at  once  with  the  state  and  with  the  Church 
of  England,  as  "by  law  established,"  and  the  modifi- 
cations introduced  into  their  constitutions,  prevented 
their  becoming  arenas  of  fierce  polemical  contentions 
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like  those  which  distracted  the  Protestant  universities 
of  Germany. 

The  influence  of  the  Renaissance,  and  the  teaching 
of  Erasmus,  who  resided  for  some  time  at 
both  universities,  exercised  a  notable  effect  inQoence 
alike  at  Oxford  and  at  Cambridge.    The  SL^Liee! 
names  of  Colet,  Grocyn,  and  Linacre  illus- 
trate this  influence  at  the  former  centre  \  those  of 
Bishop  Fisher,  Sir  John  Cheke,  and  Sir  Thomas 
Smith  at  the  latter.   The  labors  of  Erasmus  at  Cam- 
bridge, as  the  author  of  a  new  Latin  version  of  the 
New  Testament,  with  the  design  of  placing  in  the 
hands  of  students  a  text  free  from  the  errors  of  the 
Vulgate,  were  productive  of  important 
effects,  and  the  university  became  a  centre    The  Rtfor- 
of  Reformation  doctrine  some  years  before  Cambridge 
the  writings  of  Luther  became  known  in 
England.   The  foundation  of  Christ's  College  (1505) 
and  St.  John's  College  (1511),  through  the  influence 
of  Fisher  with  the  countess  of  Richmond,  also  ma- 
terially aided  the  general  progress  of  learning  at  Cam- 
bridge.  The  Royal  Injunctions  of  1535,  embodying 
the  views  and  designs  of  Thomas  Cromwell,  mark 
the  downfall  of  the  old  scholastic  methods  of  study 
at  both  universities;  and  the  foundation  of  Trinity 
College,  Cambridge,  in  1546  (partly  by  an  amalgama- 
tion of  two  older  societies),  ^  represents  the  earliest 
conception  of  such  an  institution  in  England  in  com- 
plete independence  of  Roman  Catholic  traditions. 
Trinity  (1554)  and  SL  John's  (1555)  at  Oxford,  on  the 
other  hand,  founded  during  the  reactionary  reign  of 
Mary,  serve  rather  as  examples  of  a  transitional 
period. 

In  the  reign  of  Elizabeth  Cambridge  became  the 
centre  of  another  great  movement — that 
of  the  earlier  Puritanism,  St,  John's  and  Purtuuitan 
Queens'  being  the  strongholds  of  the  party 
led  by  Cartwright,  Walter  Travers,  and 
others.  Whitaker,  the  eminent  master  of  St  John's, 
although  he  sympathized  to  some  extent  with  these 
views,  strove  to  keep  their  expression  within  limits 
compatible  with  conformity  to  the  Church  of  England. 
But  the  movement  continued  to  gather  strength  ;  and 
Emmanuel  College,  founded  in  1584,  owed  much  of 
its  early  prosperity  to  the  fact  that  it  was  a  known 
school  of  Puritan  doctrine.  Most  of  the  Puritans 
objected  to  the  discipline  enforced  by  the  university 
and  ordinary  college  statutes — especially  the  wearing  of 
the  cap  and  the  surplice  and  the  conferring 
of  degrees  in  divinity.     The  Anglican 

S tarty,  beaded  by  such  men  as  Whitgift  and 
Bancroft,  resorted  in  defence  to  a  repressive 
policy,  of  which  subscription  to  the  Acta  of  Supremacy 
and  uniformity,  and  the  Elizabethan  statutes  of  1570 
(investing  the  "caput"  with  larger  powers,  and 
thereby  creating  a  more  oligarchical  form  of  govern- 
ment), were  the  most  notable  results.  Oxford, 
although  the  Puritans  were  there  headed  by  Leicester. 
,  the  chancellor,  devised  at  the  same  time  a  similar 
scheme,  the  rigid  discipline  of  which  was  farther 
developed  in  the  Laudian  or  Caroline 
statutes  of  1636.  It  was  under  these  re-  t*n*»* 
spective  codes — the  Elizabethan  statutes 
of  1570  and  the  Laudian  statutes  of  1636 
—that  the  two  universities  were  governed  until  the 
introduction  of  the  new  codes  of  1858.  Daring  the 
Commonwealth  the  Puritan  occupation  and  adminis- 
tration, at  either  university,  were  accompanied  by  Utile 
injury  to  the  colleges,  and  were  far  less  prejudicial  to 
learning  than  the  Royal  writers  of  the  Restoration 
would  lead  ub  to  suppose.  William  Dell,  who  was 
master  of  Caius  College  from  1649  to  1660,  advocated 
the  formation  of  schools  of  higher  instruction  in  the 
large  towns,  a  proposal  which  was  then  looked  upon 
as  one  of  but  faintly  masked  hostility  to  the  older 
centres. 

During  the  17th  century  Cambridge  became  the  cen- 
tre of  another  movement,  a  reflex  of  the  influence 
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of  the  Cartesian  philosophy,  which  attracted  for  a 
time  considerable  attention.    Its  leaders, 
known  as  the  Cambridge  Platonists,  among 
whom  Henry  More,  Cud  worth,  and  Which- 
oote  were  especially  conspicuous,  were  men 
of  high  character  and   great  learning,  although 
too  much  under  the  influence  of  an  ill-restrained 
and  purely  speculative  doctrines.  The 
spread  of  the  Baconian  philosophy,  and 
New-    the  example  of  a  succession  of  eminent  sci- 
philcwjphy  entific  thinkers,  among  whom  were  Isaac 
Barrow,  master  of  Trinity  (1673-77),  the 
two  Lucas i an  professors,  Isaac  Newton  (prof.  1669- 
1702)  and  his  successor  William  Whiston  (prof.  1702- 
11),  and  Roger  Cotes  (Plumian  prof.  1707-16),  began 
to  render  the  exact  sciences  more  and  more  an  object 
of  study,  and  the  institution  of  the  tripos  examina- 
tions in  the  course  of  the  first  half  of  the  18th  cen- 
tury  established  the  reputation  of  Cambridge  as  a 
school  of  mathematical  science.    At  Oxford,  where 
no  similar  development  took  place,  and  where  the 
statutable  requirements  with  respect  to  study  and  ex- 
ercises were  suffered  to  fall  into  neglect,  the  degeneracy 
of  the  whole  community  as  a  school  of  academic  cul- 
ture is  attested  by  evidence  too  emphatic  to  be  gain- 
The  moral  tone  at  both  universities  was  at  this 
time  singularly  low ;  and  the  rise  of  Method- 
ism, as  associated  with  the  names  of  the 
two  Wesleys  and  Whitefield  at  Oxford  and  that  of 
Bcrridge  at  Cambridge,  operated  with  greater  effect 
upon  the  nation  at  Urge  than  on  either  of  the  two 
centres  where  it  had  its  origin.    With  the  advance  of 
BimeonUm  tDe  Pre8ent  century,  however,  a  perceptible 
change  took  place.    The  labors  of  Simeon 
at  Cambridge,  in  connection  with  the  Evangelical 
party,  and  tne  far  more  celebrated  movement  known 
as  Tractarianism,  at  Oxford,  exercised  con- 
aatuL       siderable  influence  in  developing  a  more 
thoughtful  spirit  at  either  university.  At 
both  centres,  also,  the  range  of  studies  was  extended : 
written  examinations  took  the  place  of  the  often 
IB e rely  formal  viva  voce  ceremonies ;  at  Cambridge 
classics  were  raised  in  1824  to  the  dignity  of  a  new 
tripos.   The  number  of  the  students  at  both  universi- 
ties was  largely  augmented.    Further  schemes  of  im- 
provement were  put  forward  and  discussed.     And  in 
850  it  was  decided  by  the  Government  to  appoint 
ioners  to  inquire  what  additional  reforms 
might  advantageously  be  introduced.  Their 
recommendations  were  not  all  carried  into 
effect,  but  the  main  results  were  as  follows  : 
4  *  The  professoriate  was  considerably  increased,  reor- 
ganized, and  rc-endowed,  by  means  of  contributions 
from  colleges.    The  colleges  were  emancipated  from 
their  mediaeval  statutes,  were  invested  with  new  oon- 
Htitutions,  and  acquired  new  legislative  powers.  The 
fellowships  were  almost  universally  thrown  open  to 
merit,  and  the  effect  of  this  was  not  merely  to  provide 
ample  rewards  for  the  highest  academical  attainments, 
but  to  place  the  governing  power  within  colleges  in 
the  hands  of  able  men,  likely  to  promote  further  im- 
provements.   The  number  and  value  of  scholarships 
was  largely  augmented,  and  many,  though  not  all,  of 
the  restrictions  upon  them  were  abolished.   The  great 
mass  of  vexatious  and  obsolete  oaths  was  swept  away ; 
and,  though  candidates  for  the  M.A.  degree  and  per- 
Bons  elected  to  fellowships  were  still  required  to  make 
the  old  subscriptions  and  declarations,  it  was  enacted 
that  no  religious  test  should  be  imposed  at  matricula- 
tion or  on  taking  a  bachelor's  degree.  " 

In  1869  a  statute  was  enacted  at  Cambridge  admit- 
AdmWon  students  as  members  of  the  university 
or  noii-  without  making  it  imperative  that  they 
Bhould  be  entered  at  any  hall  or  college,  but 
simply  be  residents  either  with  their  parents 
or  in  duly  licensed  lodgings. 


The  entire  abolition  of  tests  followed  next 
several  rejections  in  parliament  it  was 
eventually  carried  as  aGovernment  meas-  A^ ltltton 


recovering 
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ure,  and  passed  the  House  of  Lords  in 

1871. 

In  1877  the  reports  of  two  new  oommi 
followed  by  further  changes,  the  chief 
features  of  which  were  the  diversion  of  a 
certain  proportion  of  the  revenues  of  the 
colleges  to  the  uses  of  the  university,  especially  with  a 
view  to  the  encouragement  of  studies  in  natural  sci- 
ence ;  the  enforcement  of  general  and  uniform  regula- 
tions with  respect  to  the  salaries,  selection,  and  duties 
of  professors,  lecturers,  and  examiners ;  the  abolition 
(with  a  few  exceptions)  of  all  clerical  restrictions  on 
headships  or  fellowships  ;  and  the  limitation  of  fellow- 
ships to  a  uniform  amount. 

That  these  successive  and  fundamental  changes 
have,  on  the  whole,  been  in  unison  with 
the  national  wishes  and  requirements  may  ,n^*^e}j 
fairly  be  inferred  from  the  remarkable  in- 
crease in  numbers  during  the  last  quarter  of  a  cen- 
tury, and  especially  at  Cambridge,  where  the  number 
of  undergraduates,  which  in  1862  was  1526,  was  in 
1887  no  less  than  2979.  In  the  academic  year  1862- 
63  the  number  of  matriculations  was  448,  and  in  1886- 
87,1009. 

Scarcely  less  influential,  as  a  means  of 
for  the  two  universities  a  truly  national 
character,  has  been  the  work  which  both 
have  been  carrying  on  and  aiding  by  the  in- 
stitution of  local  examinations  and  of  uni- 
versity extension  lectures.  Of  these  two 
schemes,  the  former  was  initiated  by  both 
Oxford  and  Cambridge,  in  the  year  1858;  the  latter 
had  its  origin  at  Cambridge,  having  been  suggested 
by  the  success  attending  a  course  of  lectures  to 
women  delivered  by  Mr.  (now  Professor)  James  Stu- 
art, in  1867,  in  Liverpool,  Manchester,  Sheffield,  and 
Leeds.  By  the  former  the  standard  of  education 
throughout  the  country  has  been  raised,  both  in  public 
and  in  private  schools.  By  the  latter,  instruction  of 
the  character  and  method  which  characterize  univer- 
sity teaching  has  been  brought  within  the  reach  of 
students  of  all  classes  and  ages  throughout  the  land. 

So  Ion*  ago  as  the  year  1640  an  endeavor  had  been 
made  to  bring  about  the  foundation  of  a  rwham 
northern  university  for  the  benefit  of  the 
counties  remote  from  Oxford  and  Cambridge.  Man- 
chester and  York  both  petitioned  to  be  made  the  seat 
of  the  new  centre.  Cromwell,  however,  rejected  both 
petitions,  and  decided  in  favor  of  Durham.  Here  he 
founded  the  university  of  Durham  (1657),  endowing 
it  with  the  sequestered  revenues  of  the  dean  and 
chapter  of  the  cathedral,  and  entitling  the  society 
"Tne  Mentor  or  Provost,  Fellows,  and  Scholars  of  the 
College  of  Durham,  of  the  foundation  of  Oliver,  etc  " 
This  scheme  was  cancelled  at  the  Restoration,  and  not 
revived  until  the  present  century ;  but  on  the  4th 
July,  1832,  a  bill  for  the  foundation  of  a  university  at 
Durham  received  the  royal  assent,  the  dean  and  chap- 
ter being  thereby  empowered  to  appropriate  an  estate 
at  South  Shields  for  the  establishment  and  mainte- 
nance of  a  university  for  the  advancement  of  learning. 
The  foundation  was  to  be  directly  connected  with  tne 
cathedral  church,  the  bishop  of  the  diocese  being  ap- 
pointed visitor,  and  the  dean  and  chapter  governors ; 
while  the  direct  control  was  vested  in  a  warden,  a 
senate,  and  a  convocation.  A  college,  modelled  on 
the  plan  of  those  at  the  older  universities,  and  desig- 
nated University  College,  Durham,  was  founded  in 
1837,  Bishop  Hatfield's  Hall  in  1846,  and  Bishop 
Cosin's  Hall  (which  no  longer  exists)  in  1851.  The 
university  includes  all  the  faculties,  and  in  1865  there 
was  added  to  the  faculty  of  arts  a  school  of  physical 
science,  including  pure  and  applied  mathematics, 
chemistry,  geology,  mining,  engineering,  etc.  In  1871 
the  corporation  of  the  university,  in  conjunction  with 
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some  of  the  leading  landed  proprietors  in  the  adjacent 
counties,  gave  farther  extension  to  this  design  by  the 
foundation  of  a  college  of  physical  science  at  Newcas- 
tle-upon-Tyne, designed  to  teach  scientific  principles 
in  their  application  to  engineering,  mining,  manu- 
factures, and  agriculture.  Students  who  had  passed 
the  required  examinations  were  made  admissible  as 
associates  in  physical  science  of  the  university.  There 
is  also  a  medical  college  which  Btands  in  similar  rela- 
tions to  Durham,  of  which  university  Codrington  Col- 
lege, Barbados,  and  Fourah  Bay  College,  Sierra  Le- 
one, are  likewise  affiliated  colleges. 

The  university  of  London  had  its  origin  in  a  move- 
tr  1  nrft  ment  initiated  in  the  year  1 825  by  Thomas 
ofni!on<ion.  Campbell,  the  poet,  in  conjunction  with 
Henry  (afterwards  Lord)  Brougham,  Mr. 
(afterwards  Sir)  Isaac  Lyon  Goldsmid,  Joseph  Hume, 
and  some  influential  Dissenters,  most  of  them  con- 
nected with  the  congregation  of  Dr.  Cox  of  Hackney. 
The  scheme  was  originally  suggested  by  the  fact  that 
Dissenters  were  practically  excluded  from  the  older 
universities  ;  but  the  conception,  as  it  took  shape,  was 
distinctly  non -theological.  The  nrst  council,  appointed 
December,  1825,  comprised  names  representative  of 
nearly  all  the  religious  denominations,  including  (be- 
sides those  above  mentioned)  Zachary  Macaulay. 
George  Grote,  James  Mill,  William  Tooke,  Lord 
Dudley  and  Ward,  Dr.  Olinthus  Gregory,  Lord  Lans- 
downe,  Lord  John  Kussell,  and  the  duke  of  Norfolk. 
On  11th  February,  1826,  the  deed  of  settlement  was 
drawn  up  ;  and  in  the  course  of  the  year  seven  acres, 
constituting  the  site  of  University  College,  were  pur- 
chased, the  foundation  stone  of  the  new  buildings 
being  laid  by  the  duke  of  Sussex  30th  April,  1827. 
The  course  of  instruction  was  designed  to  include 
"  languages,  mathematics,  physics,  the  mental  and  the 
moral  sciences,  together  with  the  laws  of  England, 
history,  and  political  economy,  and  the  various  branches 
of  knowledge  which  are  the  objects  of  medical  educa- 
tion." In  October,  1828,  the  college  was  opened  as 
the  university  of  London.  But  in  the  meantime  a 
certain  section  of  the  supporters  of  the  movement, 
while  satisfied  as  to  the  essential  soundness  of  the 
primary  design  as  a  development  of  national  education, 
entertained  considerable  scruples  as  to  the  propriety 
of  altogether  dissociating  such  an  institution  from  the 
national  church.  This  feeling  found  ex- 
pression in  the  foundation  and  incorpora- 
tion of  King's  College  (14th  August,  1829), 
opened  8th  October,  1831,  and  designed  to  combine 
with  the  original  plan  instruction  in  "  the  doctrines 
and  duties  ot  Christianity,  as  the  same  are  inculcated 
by  the  United  Church  of  England  and  Ire- 
land." This  new  phase  of  the  movement 
was  so  far  successful  that  in  1836  it  was 
deemed  expedient  to  dissociate  the  university  of  Lon- 
don from  University  College  as  a  "teaching  body," 
and  to  limit  its  action  simply  to  the  institution  of  ex- 
aminations and  the  conferring  of  degrees, — the  college 
itself  receiving  a  new  charter,  and  being  thenceforth 
designated  as  University  College,  London,  while  the 
rival  institution  was  also  incorporated  with  the  univer- 
sity, and  was  thenceforth  known  as  King's  College, 
London.  In  the  charter  now  given  to  the  university 
it  was  stated  that  the  king  14  deems  it  to  be  the  duty 
of  his  royal  office  to  hold  forth  to  all  classes  and  de- 
nominations of  his  faithful  subjects,  without  any  dis- 
tinction whatsoever,  an  encouragement  forpursuing  a 
regular  and  liberal  course  of  education. "  The  charters 
of  the  university  of  London  and  of  University  College, 
London,  were  signed  on  the  same  day,  28th  November, 
1836.  In  1869  both  the  colleges  gave  their  adhesion 
to  the  movement  for  the  higher  education  of  women 
which  had  been  initiated  elsewhere,  and  in  1880  ladies 
were  for  the  first  time  admitted  to  degrees. 

The  Victoria  University  took  its  origin  in  the 
institution  known  as  the  Owens  College,  Manches- 
ter,—so  called  after  a  wealthy  citixen  of  that  name  to 


whom  it  owed  its  foundation.  The 
founded  12th  March,  1851,  for  the  purpose 
of  affording  to  students  who  were  unable,  on 
the  ground  of  expense,  to  resort  to  Oxford  or  Cam- 
bridge an  education  of  an  equally  high  class  with  that 
given  at  those  centres.  The  institution  was,  from  the 
first,  unsectarian  in  character.  In  July,  1877,  a 
memorial  was  presented  to  the  privy  council  praying 
for  the  grant  of  a  charter  to  the  college,  conferring  on 
it  the  rank  of  a  university,  to  be  called  the  "univer- 
sity of  Manchester. ' '  The  localiration  implied  in  this 
title  having  met  with  opposition  from  the  Yorkshire 
College  at  Leeds,  it  was  resolved  that  the  university 
should  be  called  the  "  Victoria  University.  Under 
this  name  the  foundation  received  its  charter  20th 
April,  1880.  "The  characteristic  features  of  the  Vic- 
toria University,  as  compared  with  other  British  uni- 
versities, are  these:  (a)  it  does  not,  like  London, 
confer  its  degrees  on  candidates  who  have  passed  cer- 
tain examinations  only,  but  it  also  requires  attendance 
on  prescribed  courses  of  academic  study  in  a  college  of 
the  university  :  (b)  the  constitution  of  the  university 
contemplates  its  (ultimately)  becoming  a  federation 
of  colleges ;  but  these  colleges  will  not  be  situated, 
like  those  of  Oxford  and  Cambridge,  in  one  town,  but 
wherever  a  college  of  adequate  efficiency  and  stability 
shall  have  arisen.  University  College,  Liverpool,  and 
the  Yorkshire  College,  Leeds,  having  fulfilled  these 
requirements,  have  become  affiliated  with  the  univer- 
sity. The  university,  like  the  older  bodies  in  England 
and  Scotland,  is  at  once  a  teaching  and  an  examining 
body,  and  there  is  an  intimate  rapport  between  the 
teaching  and  the  examining  functions.  To  give  it  a 
general  or  national  character,  the  governing  body  con- 
sists partly  of  persons  nominated  by  the  crown  and 
partly  of  representatives  of  the  governing  and  teach- 
ing bodies  of  the  colleges  and  of  the  graduates  of  the 
university.  External  examiners  are  appointed,  who 
conduct  the  examinations  in  conjunction  with  exami- 
ners representing  the  teaching  body.  The  graduates 
of  the  university  meet  its  teachers  in  convocation  to 
discuss  the  affairs  of  the  university.  Convocation  will 
elect  future  chancellors,  and  a  certain  number  of  repre- 
sentatives on  the  court"  (Thompson,  The  Oweru  Col- 
lege, etc. ,  p.  548 ).  Like  the  Johns  Hopkins  University 
in  America,  the  Victoria  University  has  instituted 
certain  fellowships  (styled  the  Berkeley  fellowships) 
for  the  encouragement  of  research. 

In  Scotland  the  chief  change  to  be  noted  in  con- 
nection with  the  university  of  St.  Andrews 
is  the  appropriation  in  1579  of  the  two  ,  ch*71^ 
collcgcs  ot  Ot.  Salvator  and  St  Leonard  to  ties  of  It 
the  faculty  of  philosophy,  and  that  of  St.  Jailim* 
Mary  to  theology.  In  1747  an  Act  of  Par- 
liament was  obtained  for  the  union  of  the 
two  former  colleges  into  one.  Glasgow,  in 
the  year  1577,  received  a  new  charter,  and  its  history 
from  that  date  down  to  the  Restoration  was  one  of 
almost  continuous  progress.  The  restoration  of  Epis- 
copacy, however,  involved  the  alienation  of  a  con- 
siderable portion  of  its  revenues,  and  the  consequent 
suspension  of  several  of  its  chairs.  In  1864  the  old 
university  buildings  were  sold,  and,  a  Government 
grant  having  been  obtained,  together  with  private 
subscriptions,  the  present  new  buildings  were  erected 
from  the  joint  fund.  The  faculties  now  recognized  at 
Glasgow  are  those  of  arts,  theology,  jurisprudence, 
and  medicine.  At  Aberdeen  an  amalgamation,  simi- 
lar to  that  at  St  Andrews,  took  place,  by  virtue  of 
the  Universities  Act  of  1858,  of  the  two  universities 
of  King's  College  and  Marischal  College.  In  con- 
junction with  Glasgow,  this  university  returns  a  mem- 
ber to  parliament  The  peculiar  const  it  u-  change*  in 
tion  of  the  college  at  Edinburgh,  as  defined  unWeriity 
by  its  charter  (the  government  being 
vested  entirely  in  the  lord  provost,  magis- 
trates, and  council,  as  patrons  and  guardians),  it 
the  senate  in  frequent  collisions  with  the  town  council. 
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The  latter,  being  a  strictly  representative  body,  included 
elements  with  which  the  senate  of  the  university  some- 
times found  it  difficult  to  work  harmoniously,  and  its 
disposition  to  dictate  was  strongly  resented  by  the  dis- 
tinguished metaphysician  and  professor  Sir  William 
Hamilton.  On  the  other  hand,  the  council  sometimes 
exercised  a  beneficial  discretion  by  appointing  profes- 
sors of  ability  whom  the  senate  might  have  regarded 
as  ineligible  on  the  ground  of  their  religious  tenets. 
The  Disruption  of  1843  emancipated  the  lay  professors 
from  subscription  to  the  Established  Church  of  Scot- 
land, and  resulted  in  many  of  the  important  changes 
which  were  subsequently  introduced  in  the  Universi- 
ties Act  of  1858.  On  the  28th  October,  1859,  the 
town  council,  notwithstanding  that  their  powers  were 
already  terminated  by  the  provisions  of  the  Act, 
availed  themselves  of  a  technical  right  to  appoint  a 
principal, — their  choice  falling  upon  Sir  David  Brew- 
ster. The  great  landmark  in  the  history  of  the  Scot- 
tish as  in  that  of  the  English  universities  is  repre- 
sented by  the  remodelling  of  the  several  constitutions 
of  these  bodies  in  the  year  1858.  The  commissioners 
of  1858-62  left  the  university  of  Edinburgh  in  the 
possession  of  constitutional  autonomy,  with  its  studies 
and  degrees  regulated  by  ordinances.  The  students 
also  received  the  rectorial  franchise,  but  were  not,  as 
at  Glasgow  and  Aberdeen,  divided  into  nations.  In 
arts  the  B.  A  degree  was  abolished,  the  M.A.  repre- 
senting the  only  degree  in  this  faculty,  as  at  the  other 
Scottish  universities.  The  course  of  study  was  divi- 
ded into  three  departments  :  (1)  classics  ;  (2)  mathe- 
matics, including  natural  philosophy  ,  (3)  mental  sci- 
ence and  English  literature.  In  each  department  it 
was  required  that  there  should  be  an  additional  exami- 
ner besides  the  professor,  so  that  the  candidates  should 
not  be  entirely  examined  by  their  own  teachers.  It 
was  also  provided  that,  instead  of  one  examination  for 
the  degree  at  the  end  of  a  student's  course,  examina- 
tions in  each  of  the  departments  might  be  passed  sepa- 
rately. In  the  twenty  years  beginning  with  1863, 
1400  M.A.  degrees  have  been  conferred,  as  against  250 
in  the  twenty  years  preceding.  In  the  faculty  of  medi- 
cine, the  original  single  degree  of  doctor  oi  medicine 
gave  place  to  three  classes— bachelor  of  medicine 
(M.  B. ),  master  in  surgery  (CM. ),  and  doctor  of  medi- 
cine (M.D.).  In  1866  it  was  further  laid  down  that 
theses  should  no  longer  be  demanded  from  candidates 
fur  the  lower  degrees  of  M.B.  and  C.M.,  and,  on  the 
other  hand,  that  the  degree  of  M.D.  should  not  be 
inferred  on  persons  not  showing  any  evidence  of 
medical  study  after  leaving  the  university,  but  that  a 
thesis  should  be  invariably  required.  Since  the  enact- 
nent  of  these  ordinances  the  number  of  the  medical 
itudents  has  increased  from  about  500  to  over  1700. 
[n  the  faculty  of  law  the  title  of  the  degree  was  to  be 
LL.  B.,  and  it  was  to  be  conferred  only  on  those  who 
tad  already  graduated  as  M.A.  But  the  minor  de- 
cree, that  of  "bachelor  of  law"  (B.L.),  might  be 
onferred  if  the  candidate  had  attended  one  course  of 
ectures  in  the  faculty  of  arts,  and  passed  a  prelimi- 
lary  examination  in  (1)  Latin,  (2)  Greek,  French  or 
German,  and  (3)  any  two  of  the  three  subjects — logic, 
noral  philosophy,  and  mathematics.  The  chair  of 
mblic  law,  which  had  fallen  into  abeyance  in  1832, 
vas  reconstituted,  and  the  chair  of  universal  civil  his- 
ory  was  converted  into  a  professorship  of  history  and 
onstitutional  law.  The  degree  of  doctor  of  laws  was 
eft,  as  before,  a  purely  honorary  degree.  Chairs  of 
Sanskrit,  engineering,  geology,  commercial  and  politi- 
al  economy,  education,  fine  art,  and  the  Celtic  lan- 
uages  have  also  been  founded.  By  the  Representa- 
ion  of  the  People  (Scotland)  Act,  1868,  the  universi- 
ies  of  Edinburgh  and  St  Andrews  were  empowered 
3  return  jointly  a  member  to  the  House  of  Commons. 

A  parliamentary  return  for  the  ten  years  ending  30th 
larch,  1883,  showed  that  the  sums  voted  annually  by 
arliament  or  chargeable  on  the  consolidated  fund  to 
he  four  universities  had 


to  £65,821  [$319,890.06]  for  Aberdeen,  £85,906  [$417,- 

503.16]  for  Edinburgh,  £66,182  [$321,- 

644.521  for  Glasgow,  and  £38,111  [$185,-  m™£ 

219.46]  for  St.  Andrews.     In  addition  to       gran  Li  to 

these  sums  Edinburgh  had  received  £80,-  Scottish 
000  [$388,800]  and  Glasgow £20,000  [$97,- 
200]  in  the  form  of  special  grants  in  aid. 

Trinity  College,  Dublin,  was  founded  in  1591, 
the  auspices  of  Sir  John  Perrot,  the  Irish 
viceroy.    A  royal  charter  nominated  a  /fnnlty 

{irovoet  and  a  minimum  number  of  three  Dutfifu.' 
iellows  and  three  scholars  as  a  body  corpo- 
rate, empowered  to  established  among  themselves 
"whatever  laws  of  either  of  the  universities  of  Cam- 
bridge or  Oxford  they  may  judge  to  be  apt  and  suita- 
ble ;  and  especially  that  no  othsr persons  should  teach 
or  profess  the  liberal  arts  in  Ireland  without  the 
queen's  special  license."  The  first  five  provosts  of 
Trinity  College  were  all  Cambridge  men,  and  under 
the  influence  of  Archbishop  Loftus,  the  first  provost, 
and  his  successors,  the  foundation  received  a  strongly 
Puritan  bias.  Prior  to  the  year  1873,  the  provostship, 
fellowships,  and  foundation  scholarships  could  be  held 
onlv  by  members  of  the  Church  of  Ireland  ;  but  all 
Buch  restrictions  were  abolished  by  Act  36  Vict.  c.  21, 
whereby  the  requirement  of  subscription  to  any  article 
or  formulary  of  faith  was  finally  abrogated.  As  at 
present  constituted,  the  ordinary  government  is  in  the 
hands  of  the  provost  and  senior  fellowB  in  conjunction 
with  the  visitors  and  council,— the  supreme  authority 
being  the  crown,  except  so  far  as  limited  by  Act  of 
Parliament 

The  first  departure  in  Ireland  from  the  exclusive 
system  of  education  formerly  represented 
by  the  foundation  at  Dublin,  dates  from  the  university" 
creation  of  the  Queen's  University,  incor- 
porated by  royal  charter  3d  September,  1850.  By  this 
charter  the  general  legislation  of  the  university, 
together  with  its  government  and  administration,  was 
vested  in  the  university  senate.  In  1864  the  charter 
of  1850  was  superseded  by  a  supplementary  charter, 
and  the  university  reconstituted  '  in  order  to  render 
more  complete  and  satisfactory  the  courses  of  educa- 
tion to  be  followed  by  students  in  the  colleges  ;  "  and 
finally,  in  1880,  by  virtue  of  the  Act  of  Parliament 
known  as  the  University  Education  (Ireland)  Act, 
1879,  the  Queen's  University  gave  place  to  the  Royal 
University  of  Ireland,  which  was  practically  a  recon- 
stitution  of  the  former  foundation,  the  dis- 
solution of  the  Queen'B  University  beine  Royal  nn|. 
decreed  so  soon  as  the  newly  constituted  Tireiiud. 
body  should  be  in  a  position  to  confer  de- 
grees ;  at  the  same  time  all  graduates  of  the  Queen's 
University  were  recognized  as  graduates  of  the  new 
university  with  corresponding  degrees,  and  all  matricu- 
lated students  of  the  former  as  entitled  to  the  same 
status  in  the  latter.  The  university  confers  degrees 
in  arts  (B.A.,  M.A,  D.Litt),  science,  engineering, 
music,  medicine,  surgery,  obstetrics,  and  law.  The 
preliminary  pass  examinations  in  arts  are  held  at  an- 
nually selected  centres, — those  chosen  in  1885  being 
Dublin,  Belfast,  Carlow,  Cork.  G  alway,  Limerick,  and 
Londonderry.  All  honor  examinations  and  all  exami- 
nations in  other  faculties  are  held  in  Dublin.  The 

Sueen's  Colleges  at  Belfast,  Cork,  and 
alway  were  founded  in  December,  1845,  Col^.7,», 
under  an  Act  of  Parliament  "  to  enable  cork,  and 
Her  Majesty  to  endow  new  colleges  for  the  Gaiwajr. 
advancement  of  learning  in  Ireland,"  and 
were  subsequently  incorporated  as  colleges  of  the  uni- 
versity. Their  professors  were  at  the  same  time  con- 
stituted professors  in  the  university,  and  conducted  the 
examinations.  But  in  the  reconstruction  of  1880  the 
chief  share  in  the  conduct  of  the  examinations  and 
advising  the  senate  with  respect  to  them  was  vested 
in  a  board  of  fellows,  elected  by  the  senate  in  equal 
numbers  from  the  non-denominational  colleges  and  the 
purely  Catholic  institutions.     The  colleges 
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however,  their  independence,  being  in  no  way  subject 
to  the  control  of  the  university  senate  except  in  the 
regulations  with  respect  to  the  requirements  for  de- 
grees and  other  academic  distinctions.  On  the  other 
hand,  the  obligation  formerly  imposed  of  a  prelimi- 
nary course  of  study  at  one  or  other  of  the  colleges 
before  admission  to  degrees  was  abolished  at  the 
foundation  of  the  Royal  University,  the  examinations 
being  now  open,  bite  those  of  the  university  of  London, 
to  all  matriculated  students  on  payment  of  certain  fees. 
There  is  at  present  no  university  of  Wales,  although 
the  bestowal  of  a  royal  charter  before  long 
wiief* 111  ifl  confidently  anticipated.  The  oldest  col- 
st  r*vw».  ieKe>  t*l*t  °*  ^  David's  at  I  Am  peter,  pos- 
sesses the  right  of  conferring  degrees.  It 
was  founded  in  1822  for  the  purpose  of  educating 
clergymen  in  the  principles  of  the  Established  Church 
of  England  and  Wales,  mainly  for  the  supply  of  the 
Welsh  dioceses.  The  number  of  the  professors  in 
1887  was  8,  and  the  number  of  the  students  120. 

The  next  college  in  order  of  foundation  is 
Aberystwith.  It  was  founded  9th  October, 
1872,  but  possesses  no  charter,  and  is 
mainly  supported  by  the  Dissenting  bodies.  The  i 
staff  of  professors  numbers  13,  and  the  students 
number  150.  The  University  College  of 
South  Wales  and  Monmouthshire  at  Car- 
diff was  founded  in  1883.  The  number  of 
in  1887  was  9,  lecturers  4,  demonstrators  2 


Calcutta)  adopted  resolutions  whereby  tome  forty-nine 
collegiate  institutions  already  affiliated  to  the  latter  bodr 
were  affiliated  to  the  university  of  Cambridge,  their  students 
thus  becoming  entitled  to  the  remission  of  one  year  in  the 
ordinary  statutable  requirements  with  respect  to  residence 
at  Cambridge.    It  is  at^ese^injtitations,  and^the  colleges 

11  thfl 


.  the  university  of  Sydney 
by  an  Act  of  the  colonial  legislature  which 
received  the  royal  assent  9th  December,  1851, 
and  on  27th  February,  1858,  a  royal  charter  was 
granted  conferring  on  graduate*  of  the  university 
rank,  style,  and  precedence  as  are  enjoyed  by 
universities  within  the  ~ 
one  of  the  institutions 


South 


London  from  which  certificates  of  having  ret 
course  of  instruction  may  be  received  with  a 
mission  to  degrees.  There  are  four  faculties,  vix.,  arta,  law. 
medicine,  and  science.  The  design  of  the  university  is  to 
supply  the  means  of  a  liberal  education  to  all  orders  and 
denominations,  without  any  distinction  whatever.  An  Act 
for  the  purpose  of  facilitating  the  erection  of  college*  in 
connection  with  different  religious  bodies  was,  however, 
passed  by  the  legislature  during  the  session  of  1884.  and 
since  that  time  colleges  representing  the  Episcopalian,  Pres- 
byterian, and  Roman  Catholic  Churches  have  been  f 
In  1885  the  total  number  of  students  attending 
in  the  university  was  206.  The  university  of 
Melbourne,  in  the  colony  of  Victoria,  was  in- 
corporated and  endowed  by  royal  Act  22d  Jan- 
uary. 1853.  This  Act  was  amended  7th  June,  1881. 
also  no  religious  tests  are  imposed  on  admission  to  any 

The  council  is  empowered, 
degrees  in  ail  the  faculties 


Wales. 


m  ,ooi  w«*  *  |  degree  or  election  to  any  office,  T 

number  of  student*  140.    The  University  ,  after  duo  examinatjon ,£„  e„nfet.  d< 

College  of  North  W  ales  at  Bangor  received  (excepting  divinity)  which  can  be  conferred  in  any  univer- 
its  charter  4th  June,  1885,  its  object  being  sity  within  the  British  dominions.   It  is  also  authorized  to 


burgh,  Glasgow,  or  Dii 
Edinburgh,  ^lasgow,  a 
of  the  term  of  residence 


to  "  provide  instruction  in  all  the  branches  of  a  liberal 
education  except  theology."  It*  staff  consists  of  a 
principal,  8  professors  or  lecturers,  and  2  demonstra- 
tors; the  number  of  the  students  is  127.  There  is 
also  a  hall  of  residence  for  women  students.  At  each 
of  these  three  last-named  colleges  students  proceeding 
to  degrees  have  to  go  through  either  a  London.  Edin- 
Glasgow,  or  Dublin  course  of  study,  but  at 
and  Dublin  a  certain  proportion 
i  ordinarily  required  is  remitted 
in  their  favor. 
In  India,  the  three  older  universities  all  date  from  1857. — 
that  of  Calcutta  having  been  incorporated  Jan- 
Calcutta,  uary  24,  Bombay  July  18,  Madras  September  5, 
Bombay.  in  that  year.  At  these  three  universities  the 
■fad IMi  instruction  Is  mainly  in  English.  "A  univer- 
sity in  India  iB  a  body  for  examining  candi- 
dates for  degrees,  and  for  conferring  degrees.  It  has  the 
power  of  prescribing  text-books,  standards  of  instruction, 
and  rules  of  procedure,  but  is  not  an  institution  for  teach- 
ing. Its  governance  and  management  are  vested  in  a  body 
of  fellows,  some  of  whom  are  tx  officio,  being  the  chief  Eu- 
ropean functionaries  of  the  state.  The  remainder  are 
appointed  by  the  Government,  being  generally  chosen  as 
representative  men  in  respect  of  eminent  learning,  scien- 
tific attainment,  official  position,  social  status,  or  personal 
worth.  Being  a  mixed  body  of  Europeans  and  natives,  they 
thus  comprise  all  that  is  best  and  wisest  in  that  division  of 
the  empire  to  which  the  university  belongs,  and  fairly  rep- 
resent most  of  the  phases  of  thought  and  philosophic  ten- 
dencies observable  in  the  country.  The  fellows  in  their 
corporate  capacity  form  the  senate.  The  affairs  of  the  uni- 
versity are  conducted  by  the  syndicate,  consisting  of  a 
limited  number  of  members  elected  from  among  the  fellows. 
The  faculties  comprise  arts  and  philosophy,  law,  medicine, 
and  civil  engineering.  A  degree  in  natural  and  physical 
science  has  more  recently  been  added  "  (8ir  R. 
Punjab  Temple,  India  in  1880,  p.  145).  The  Punjab  uni 
versity  \ 


New 


university. 


■  was  incorporated  in  1883,— the  Punjab 
University  College,  prior  to  that  date,  having 
titles  only  and  not  degrees.   The  main  object  of 
unity  is  the  encouragement  of  the  study  of  the 


lit 

sible  to 

teaching  through  the  medium  of 
The  Oriental  faculty  is  here  the  oldest,  and  the  degree  of 
B.O.L.  (bachelor  of  Oriental  literature)  is  given  as  the  result 
of  its  examinations.  At  the  Oriental  College  the  instruc- 
tion is  given  wholly  in  the  native  languages.  In  1887  the 
senate  at  Cambridge  (mainly  on  the  representations  of  Mr. 
C  P.  Ilbert,  formerly  vice-chancellor  of  the  i 


affiliate  colleges;  and  Trinity  College  (Church  of  England) 
wa«  accordingly  founded  in  1870  and  Ormond  College  (F 
byterian)  in  1879.  The  founding  of  a  university  for  C 
land  is  at  the  present  time  in  contemplation. 
The  university  of  Adelaide  in  South  Australia 
(founded  mainly  by  the  exertions  and  munifi- 
cence of  Sir  Walter  Watson  Hughes)  was  incorporated  by 
an  Act  of  the  colonial  legislature  in  1874,  in  which  year  it 
was  further  endowed  by  Sir  Thomas  Elder.  In  1881  letters 
patent  were  granted  by  the  English  crown  whereby  degrees 
conferred  by  the  university  were  constituted  of  equal 
validitv  with  those  of  any  university  of  the  United  King- 
dom. The  faculties  in  the  university  are  those  of  arts, 
medicine,  law,  science,  and  music.  The  number  of  matricu- 
lations since  the  foundation  amounted  in  1886  to : 
number  of  undergraduates  in  that  year  being  90. 

The  university  of  New  Zealand,  founded  in 
reconstituted  in  1874  and  1975,  is  empowered 
by  royal  charter  to  grant  the  several  degrees 
of  hachelor  and  master  of  arts,  and  bachelor 
and  doctor  in  law,  medicine,  and  mnsic  Wo- 
men are  admitted  to  degrees.  To  this  the  Auckland  Uni- 
versity College,  Nelson  College,  Canterbury 
the  university  of  Otago  stand  in  the  relation  of 
affiliated  institutions.  This  last-named  insti- 
tution was  founded  in  1869  by  an  order  of  the 
provincial  council,  with  the  power  of  conferring  degrees  in 
arts,  medicine,  and  law,  and  received  as  an  endowment 
100,000  acres  of  pastoral  land.  It  was  opened  in  1871  with 
a  staff  of  three  professors,  all  in  the  faculty  of  arta.  In 
1872  the  provincial  council  further  subsidised  it  by  a  grant 
of  a  second  100,000  acres  of  land,  and  the  university  was 
now  enabled  to  make  considerable  additions  to  the  staff  of 
professors  and  lecturers,  to  establish  a  lectureship  in  law, 
and  to  lay  the  fonndations  of  a  medical  school.  In  1874  an 
agreement  was  made  between  the  university  of  New  Zea- 
land and  that  of  Otago,  whereby  the  functions  of  the  for- 
mer were  restricted  to  the  examination  of  candidates  liar 
matriculation,  for  scholarship,  and  for  degreee ;  while  the 
latter  bound  itself  to  become  affiliated  to  the  university  of 
New  Zealand,  to  hold  in  abeyance  its  power  of  granting 
degrees,  and  to  waive  the  claim  which  it  had  advanced  to  a 
royal  charter.  As  the  result  of  this  arrangement,  the  uni- 
versity of  Otago  became  possessed  of  10,000 
which  had  been 

of  Southland.  In  1877  a  school  of  i 
in  connection  with  the  university. 
In  Canada  the  McGill  College  and  University  at 
was  founded  by  royal  charter  in  1821  (amended 
in  1852)  on  the  foundation  of  the  Honorable 
James  McGill,  who  died  at  Montreal  19th  De- 
cember, 1813.   A  number  of  colleges  and  schools  th rough  - 
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lions.  The  university  is  Protestant  bat  undenominational. 
It  includes  the  faculties  of  arts,  applied  sciences,  medicine, 

and  law.  In  1885  the  total  number  of  student*, 
Toronto.       including  women,  was  526.   The  university  of 

Toronto  was  orifflnally  established  by  royal 
charter  in  1827,  under  the  title  of  King's  College,  with  cer- 
tain religious  restrictions,  resembling  those  at  that  time  in 
force  at  the  English  universities,  but  in  1834  these  restric- 
tions were  abolished,  and  in  18-19  the  designation  of  the  uni- 
versity was  changed  into  that  of  the  university  of  Toronto. 
In  1873  further  amendments  were  made  in  the  constitution 
of  the  university.  The  chancellor  was  made  elective  for  a 
period  of  three  years  by  convocation,  which  was  at  the  same 
time  reorganized  so  as  to  include  all  graduates  in  law,  medi- 
cine, and  surgery,  all  masters  of  arts,  and  hachelors  of  arts 
of  three  years  standing,  all  doctors  of  science,  aud  bachelors 


In  Africa,  an  Act  for  the  incorporation  of  the  university 

of  the  Cape  of  Uood  Hope  received  the  royal  -  . 
assent  26th  June,  1873,  the  council  being  em-  g(xxi  iJ?(['>e 
powered  to  grant  degrees  in  arte,  law,  and 

medicine. 

In  the  United  State*  of  America 1  university  edu- 
cation has  received  a  great  extension,  with- 
out, however,  exercising  in  Europe  that  re- 
flex influence  discernible  in  so  inany  other 
relations.  The  report  of  the  Commissioner 
of  Education  for  1 gives  a  list  of  no 
less  than  370  degree-giving  universities  or  colleges ; 
but  of  these  a  large  proportion  arc  sectarian,  others 
represent  only  a  single  faculty,  and  nearly  nine-tenths 


Univer- 
sities 

of  the 
lulled 


of  science  of  three  years  standing.  The  powers  of  the  sen-  have  been  founded  within  the  last  thirty-five  years, 
ate  were  also  extended  to  all  branches  of  literature,  science,  [  Although  a  higher  education  has  unquestionably  been 


and  the  arts,  to  granting  certificates  of  proficiency  to  women, 
and  to  affiliating  colleges.  The  work  of  instruction  is  per- 
formed by  University  College,  which  is  maintained  out  of 
the  endowment  of  the  provincial  university,  and  governed 
by  a  council  composed  of  the  residents  and  the  professors.  Its 
several  chairs  include  classical  literature,  logic  and  rhetoric, 
mathematics  and  natural  philosophy,  chemistry  and 
meutal  philosophy,  history  and  English  literature, 


thus  very  widely  diffused,  the  undue  multiplication  of 
centres  has,  in  some  provinces,  lowered  the  standard 
of  attainment  and  lea  to  a  consequent  depreciation  in 
the  value  of  university  degrees.  This  tendency  it  was 
sought  to  counteract  in  the  State  of  Ohio,  some  twenty- 
five  years  ago,  by  an  organization  of  the  different 
colleges.    The  instruction  given  is,  in  most  cases, 
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Ala 

Arkai 

California.. 
Colorado.. 
Connecticut. 
Delaware. 
Florida ... 
Georgia.. 

Illinois.. ■••■•••■>•«  ■•«*■■« 

Indiana—  

Iowa.   

Kansas.  

Kentucky— 

Louisiana  

Maine  «...  -  

Maryland  

Massachusetts..., 

Michigan  

Minnesota—  

Mississippi  

Missouri  

Nebraska  

New  Hampshire 

New  Jersey  

New  York-—... 
North  Carolina- 
Ohio  

Oregon  

Pennsylvania  ... 
Rhode  Island-..., 
South  Carolina- 
Tennessee-  

Texas  

Vermont  

Virginia  

West  Virginia... 
Wisconsin  .- 
Dakota. 
District  of  Columbia- 
Utah. 

Washington. 


•••••••  •>•..•*•• 


Total.. 


Preparatory 

Colic 

glate 

No.  of 

Department. 

Department. 

Colleges. 

No.  of  In- 

No. of 

No.  of  In- 

No. of 

structors. 

structor*. 

MUUOI1U. 

4 

1 

A  (Kf 

it; 

332 

5 

18 

•JOT) 

ssn 

11 

oo 

1  911 

cyri 

10 

295 

26 

86 

3 

... 

76 

958 

"! 

6 

58 

! 

6 

*6 

176 

55 

459 

90 

83 

2,795 

232 

1,998 

15 

31 

1,577 

131 

1,615 

19 

37 

2,369 

188 

1,266 

8 

30 

1,304 

78 

459 

15 

27 

835 

114 

1,182  ' 

10 

26 

1,418 

86 

372 

3 

35 

339 

10 

29 

393 

118 

821 

7 

209 

168 

2,010 

9 

29 

1,604 

117 

1.029 

5 

7 

449 

73 

499 

3 

5 

500 

24 

241 

20 

34 

1,742 

180 

2,057 

5 

20 

750 

46 

127 

1 

15 

232 

4 

2 

"ea 

76 

602 

29 

76 

2,289 

446 

3641 

9 

18 

373 

66 

758 

33 

106 

4,002 

327 

2,601 

6 

9 

589 

34 

283 

26 

59 

1,828 

295 

2,195 

1 

17 

270 

0 

17 

478 

46 

371 

20 

34 

1,712 

151 

14284 

11 

25 

1,274 

97 

1,161 

2 

20 

102 

7 

5 

71 

78 

803 

2 

3 

49 

15 

210 

8 

28 

926 

93 

631 

2 

6 

32 

7 

100 

5 

1 

59 

63 

442 

1 

9 

259 

m— 

2 

5 

285 

14 

"io 

370 

32,755 

3,815 

32,767 

Income 
from 
Productive 
Funds. 


$24,000 
750 
109,500 
4,442 
84,991 
4,980 

17,500 
98,724 
52,217 
59,455 
18,650 
56,825 
14,556 
45,883 

22*,734 

364.592 
84,825 
51,064 
1,200 
81,773 
3.360 
30,000 
71,500 

619,811 
20,750 

170,713 
19,200 

344,574 
40,157 
19,600 
89,090 
1,300 
15.200 
39,059 
6,400 
62,627 

60,642 


Receipts  In 
1883  from 
Tuition 
Fees. 


Value  of 

Volumes  In  Grounds, 
CoUege  Buildinirs, 
Libraries.  and 

Apparatus. 


$3,018,624 


$5,320 
46,200 
2,007 
119,393 

*500 

139.477 
23,350 
75,736 
16,166 
64.292 
38,601 
21,450 
48,275 

162,438 
76,586 
33,422 
7,976 

124,359 
fi,^i*>4 
14,000 
16,410 

544,580 
20,500 

110,368 
16.100 

137.533 
33,756 
10,530 
53,293 
60.346 
6,179 
21,629 
5,200 
19,310 

10.589 
6,530 
6,300 


16,500 
2,820 
53,100 
9,800 
173,000 


10.800 

145,649 
80,594 
61,581 
33,300 
49,290 
38,078 
61,050 
74,400 

312,551 
80,865 
26,037 
10,800 
94,707 
17,087 
55.000 
68,000 

274,334 
38,600 

169.052 
10.330 

185,718 
53,522 
21,000 
60,334 
12,948 
34,855 
92,100 
7,000 
54,585 
132 
44,000 
2,913 
2,350 


$300,000 
109,000 

1,921,000 
340,000 

1,409,630 


380,000 
2,501,000 
1,120,000 
1,378,000 
500,000 
920,500 
707,000 
813,500 
819,500 
2,261,027 
1,380,984 
820,765 
480,000 
2,794,000 
267,000 
100,000 
810,000 
7,859.163 
640,600 
2,899,234 
279,950 
4,338,099 
1,250,000 
320,000) 
1,568,749 
342,000 
395,000 
1,650,000 
200,000 
948,700 
35,000 
1,200,000 
70,000 
180,000 


$2,105,565  2,541.782  $46,339,301 


aJogy  and  geology,  metaphysics  and  ethics,  meteorology 
and  natural  history  aud  lectureships  on  Oriental  litera- 
ture, Oerman  and  French.  Other  universities  and  colleges 
with  power  to  confer  degrees  are  the  Victoria 
University  at  Cobourg  (1836»,  supported  by  the 
Methodist  Church  of  Canada;  Queen's  Univer- 
sity, Kingston  (1841),  representing  the  Presby- 
terian body;  and  the  university  of  Trinity 
College,  Toronto,  founded  in  1851  on  the  suppression  of  the 
faculty  of  divinity  in  King's  College.  LennoxviUe  ia  a 
centre  for  university  instructio 
1  principles. 
Vol.  XX1I1.-1218 


almost  gratuitous,  the  charge  to  each  student  being 
less  than  30  dollars  a  year.  This  cheapening  of  a 
higher  education  is  not.  however,  attended  with  quite 
the  same  results  as  in  Germany  (where  lads  with  little 
aptitude  for  a  professional  career  are  thus  attracted  to 
the  professions),  the  rapidly  increasing  population  and 
the  wider  scope  for  mechanical  or  agricult  ural  pursuit* 
probably  exercising  a  beneficial  counteracting  influence. 

1  [For  further  information  see  Umvkssity 
vol.  xxlz. —  AM.  Ko.J 
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UNIVERSITIES. 


The  distinguishing  characteristics  which  belong  to 
these  numerous  centres  are  described  by  the  president 
of  the  Johns  Hopkins  University,  in  an  address  de- 
livered at  Harvard  in  1886,  as  suggestive  of  four  differ- 
ent classes  of  colleges,— (I)  those  which  proceed  from 
the  original  historic  colleges.  (2)  those  established  in 
the  name  of  the  State,  (3)  those  avowedly  ecclesiasti- 
cal, (4)  those  founded  by  private  benefactions.  To  the 
first  class  belong  Harvard  College  and  Yale 
College  with  their  offshoots.  Oi  these  two, 
the  former  was  founded  in  1638  at  Cani- 
Coiiege  bridge.  Massachusetts,  by  a  former  fellow 
of  Emmanuel  College  at  Cambridge  in 
England,  and  represented  the  Puritan  tenets  for  which 
the  parent  Bociety  was  at  that  time  noted  ;  the  latter 
was  founded  in  1701  by  the  combined  action  of  a  few 
of  the  ministers  of  the  State,  a  charter  being  given  in 
the  same  year  by  the  colonial  legislature.  It  was  for  a 
long  time  chiefly  supported  by  the  Congregationalista, 
but  is  now  unsectanan.  The  total  number  of  students 
Cniver-  ftt  Harvard  in  1882  was  988,  at  Yale  692. 
■ltyof  The  university  of  Pennsylvania  was 
ivnnsyl-  founded  in  1751  by  Thomas  Penn  and 
Richard  Penn,  on  the  lines  of  a  scheme 
drawn  up  by  Benjamin  Franklin,  and  was  from  the 
first  placed  on  a  basis  comprising  all  denominations. 1 
It  is  distinguished  bv  the  liberality  with  which  it  has 
opened  its  courses  of  instruction  to  the  inhabitants  of 
the  city  generally  ;  the  degree  of  Ph.D.  is  conferred 
on  all  comers  after  due  examination.1  At  Havcrford 
and  Lafayette  Colleges,  and  also  at  the  Lehigh  univer- 
sity. "  advanced  degrees  "  are  offered  "  only  Tor  higher 
study,  prolonged  beyond  the  collegiate  course,'  in- 
stead or  being  conferred  as  a  matter  of  routine  after  a 
certain  term  of  years.  The  Johns  Hop- 
HoIkiM  kin8  University,  also  an  unseetarian  body, 
University,  wafl  founded  at  Baltimore  in  1867,  and  is 
already  a  school  of  established  reputation, 
and  especially  resorted  to  by  those  designing  to  follow 
the  profession  of  teachers.  It  is  also  distinguished  by 
the  possession  of  fellowships,  to  be  held  only  by  stu- 
dents intending  to  pursue  some  especial  line  or  original 
research.  Other  steadily  growing  centres  are  Columbia 
College  in  New  York,  founded  in  1754;  the  Cornell 
University,  also  unsectarian,  recently  enriched  by  the 
acquisition  of  a  considerable  endowment;  Brown  Uni- 
versity in  Providence;  and  those  of  Princeton,  Michi- 
gan, Virginia,  and  California.  At  Amherst 
coUclT*  College,  where  the  number  of  students  in 
1882  was  339,  the  experiment  has  recently 
been  made  of  partially  dispensing  with  examinations 
during  the  course  of  study,  where  the  students  give 
evidence  of  having  made  satisfactory  progress.  Con- 
siderable modifications  havo  also  taken  place  in  the 

1  [For  the  origin  of  Pennsylvania.  College  In  1756  see  vol.  xvilL 
p.  758.— AM.  Ed/] 

■  (The  University  of  Pennsylvania  confers  the  degree  of  Ph.D. 
in  course  on  its  sclent  Hie  students  and  as  an  honor.  The  Johns 
Hopkins  grants  it  to  all  comers  who  have  passed  one  year  in  at- 
tendance on  its  post-graduate  lectures  and  susUf 
tory  examination, — Am.  Ed.] 


|  courses  of  study,  nearly  all  the  colleges  having  now 
I  adopted  the  system  of  "parallel  courses,"  and  the 
principle  of  selection  between  these.  _  Female  educa- 
tion has  received  in  America  an  extension  which  it  has 
attained  in  no  other  country,  and  one  of  the  college* 
(that  of  Wellesley)  numbers  several  hundred  students. 
Since  the  war  of  1861  a  greatly  increased  attention 
has  been  given  throughout  the  universities  to  physical 
training  and  athletic  exercises,  and  excellent  gymnasia, 
constructed  on  German  models,  have  been  erected. 

The  accompanying  table  (IV.,  p.  913),  prepared  by 
the  Commissioner  of  Education  for  the  year  1 883-84, 
shows  the  distribution  of  these  centres  in  the  different 
States,  together  with  their  numbers,  revenues,  libra- 
ries, and  the  estimated  value  of  their  endowments. 


Auihoritie*.— On  the  earlier  history  and  organization  of  the 
medieval  universities,  the  student  should  consult  F.  C.  von 
Kavigny,  Oe*eh.  d.  rbmUchrn  Recht*  im  Mitteiahrr,  7  vols,.  1826-51 ; 
for  the  university  of  Paris,  Du  Boulay ,  Hutoria  I  n.wrrilati*  ParLti- 
cntit,  6  vols.,  Paris.  1665,  Crevler.  Hist,  de  FlmtrrrtU  de  Pari*.  7 
vols..  Paris,  17*1,  and  C.  Jourdaln,  Bi*t.  de  f  MsSratt  de  Pari*  a* 
XVI 1-4  et  au  XVI II—  SUcU,  Paris,  1862 ;  of  these  the  work  of  Du 
Boulay  (Bulacus)  la  one  of  great  research  and  labor,  but  wanting 
in  critical  judgment,  while  that  of  Crerier  is  little  more  than  a 
readable  outline  drawn  from  the  former.  The  views  of  Du  Boulay 
have  been  challenged  on  many  important  points  by  F.  H.  DeniSc 
In  the  first  volume  of  his  Die  VnivcrnUUen  de*  Mitlelalter*  bit  1*00 
(1885),  and  more  particularly  on  those  relating  to  the  organization 
of  the  early  universities.  The  work  of  Meiners,  (rack,  d.  KnXtUhnng 
u.  tMxcukrluno  drr  hohm  Schuien  vntcn  BrdtheiU,  4  Tola.  (1803-6). 
roust  be  regarded  as  almost  superseded  as  a  general  history, 
and  the  same  may  be  said  of  H tiller's  work  on  the  English  uni- 
versities. Die  englitchr,,  fnivertitdim  (('asset,  1839-40).  translated  by 
F.  W.  Newman.  3  vols.  1 1*45).  Much  useful  criticism  on  both  the 
English  and  the  Continental  universities  will  be  found  in  Sir  W. 
|  Hamilton's  Di*cu*tion*,  etc.,  1853.  For  the  German  universities, 
the  works  of  Zarncke,  Die  deuUchen  Inivcrtildten  im  Mitttiaber 
(Leipsic.  1857),  and  Paulsen,  GrseA.  d.  griehrlen  IntemchU  am/  den 
druUchen  Schtden  und  Vniverwitdlen  (Ulpslc,  18851.  will  be  found 
the  most  trustworthy,— the  former  for  the  medieval,  the  latter 
for  the  modem  period.  To  these  may  be  added  two  articles  by 
Paulsen  In  vol.  xlv.  of  Von  gybels  Hutoritehe  ZeiLxJtrjfl :  (1) 
"GrQndung"  and  (2)  "  Organisation  u.  Lebensordnungm  d. 
deuuehen  I'nlversltateu  im  Mlttelalter"  ;  Tholuek.  Dot  oka- 
demUche  Leben  de*  17  JahrhunderU,  2  vols.  (Halle.  1853-54) ,  Von 
Raume.r,  Oe*eh,  rf.  PAdagogik,  vol.  iv.  (4th  ed..  1872) ;  Dolch.  Gevh. 
d.  deuttchen  Hudententhum*  (1858) :  Sybel,  Die  deuUchen  IMirertitatcn 
(2d  ed..  1874)  ;  and  Dr.  J.  Conrad.  The  Ocrman  Ihtiversitie*  /or  the 
lad  Pifty  Year*,  translated  by  Hutchinson,  with  preface  by  James 
Bryee,  M.P.  (Glasgow.  1885).  For  Oxford,  there  are  the  laborious 
collections  by  Anthony  Wood  .— Dietary  and  Antiamtie*  of  the  Vm- 
vrrrityand  o/  the  College*  and  Hall*  of  Oxford,  edited  with  continua- 
tion by  Rev.  J.  Outeh,  5  vols.  (1786-96),  and  Athente  and  Pa*ti 
Ozonientea,  edited  by  Dr.  P.  Bliss,  4  vols.  (1813-20) ;  also  the  pub- 
lications of  the  Oxford  Historical  Society;  A  HiMory  of  the  (wverr- 
tity  of  Oxford  from  the  Barlieti  Time*  to  1530,  by  H.  C.  Maxwell  Lyte 
(1X86);  and  Statute*  of  the  Univertity  ofOiford  compiled  in  1636  unrf/r 
Authority  of  Archbithap  Laud,  ed.  Griffiths  (Oxford,  1888).  For  Cam- 
bridge, the  researches  of  C.  H.  Cooper,  greatly  surpassing  those 
of  Wood  in  thoroughness  and  Impartiality, are  comprised  in  thrre 
series  :  (1)  Annul*  %  Oimbridge,  4  vols.  (1842-52) ;  (2)  A  then*  Canta- 
brioientrw,  1500-1609,  2  vols.  (1858-61) ;  (8)  Memorial*  of  Cnmbridn'.  1 
vols,  (new  ed.,  1884).  The  Architectural  Hittnry  of  the  l<nirmity  of 
Oambridoc  and  i/the  CbUeget,  by  the  late  Robert  Willis,  edited  and 
continued  by  J.  Willis  Clark.  4  vols.  (1886),  is  a  work  of  admirable 
thoroughness  and  completeness.  To  these  may  be  added  (  uss- 
bridge  tn  the  Seventeenth  Century:  Livci  of  Sichota*  Frrmr  and  M<4- 
theis  Robinmm,  by  Prof.  John  E.  B.  Mayor,  2  vols.  (185-5, 1856) :  and 
Baker's  HiMory  o/  the  Ojll'ije  of  St.  J<A<n  the  F.rangeti*f.  OirtJoridge, 
edited  by  Mayor,  2  vols.  (1869) ;  also  J.  B.  Mulllnger.  Ifi*tory  qf  the 
I niverrity  of  Oxmbridoe  from  the  tCartie*t  Time*  to  Aceefwn  of  Charie* 
I.,  2  vols. (1873-85).  For  both  universities  see  the  Document*  Issued 
by  the  Oxford  and  Cambridge  Commissions  of  1858;  also  the 
Wood,  Hcarne,  Tanner,  and  Rawllnson  Mf-S..  and  the  Cottonlan, 
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Aberdeen  (1494),  899.  910. 
Abo  (1640),  908. 
Adelaide  (1874),  912. 
Agram  (1869)  908. 
Alcala  (1499),  907. 
Altdorf  (1578).  901. 
American  universities.  913. 
Amsterdam  (1877),  906. 
Angers  (130.1),  894. 
Athens  (1S37),  908. 
Arezzo  (circ.  1215).  892. 
Avignon  (1303),  894. 
Bamberg  (1648).  901. 
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Berlin  (1809),  904. 
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Cahors  (1332),  894. 
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898. 
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Groningen  (1614),  906. 
Halle  (1693),  902. 
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London  (182*S),  910. 
Louvaln  (1426),  89(5. 
Lund  (1668).  906. 
McOlll.  Canada  (1821),  M! 
Madras  (1857),  912. 
Madrid  (1837),  907. 
Mainz  (1476),  898. 
Marburg  (1527).  900. 
Melbourne  (1853),  912. 
Modena  (12th  cent.).  881. 
Montpellier  (1289).  894. 
Montreal  (1821),  912. 
Moscow  (1755),  908. 
Munich  (1826),  904. 
Saute*  (1463).  897. 
Naples  (1225),  892. 
New  Zealand  (1870),  912. 
Odessa  (1865).  908. 
Ofen  (1389),  896. 
Olmuti  (1581),  907. 


906. 


Orange  (1365),  895. 
Orleans  (13th  cent.), 
OtagoU8fiy),  912. 
Oxford  (12th  cent), 
Padua  (1222),  891. 
Palencla  (1214).  805. 
Paris  (12th  cent.),  ~ 
Pa  via  (1861),  892. 
Pennsylvania  1 1751), 914. 
l'erpignan  (1379).  895. 
Perugia  (1308).  892. 
Placenta  (1248),  892. 
Poitiers  (1431),  897. 
Prague  (1347).  895, 901. 
Princeton  (1746).  914. 
Punjab  (1883),  912. 
Queen's    University.  Ireland 

(1850),  911. 
Queen  s  Unl 

(1841),  918. 


Rcgjrlo  (12th  cent.),  891. 

Klnteln  (1621),  901. 

Rome  (1308),  892. 

Rostock  (1419),  897. 

St.  Andrews  (1411).  898.  910. 

St.  David's  College,  Lampeter 

(1822),  912. 
St.  Petersburg (1819). 90S. 
Salamanca  (1243).  895. 
Salerno  (9th  cent.),  888. 
Saliburg  (1623),  907. 
Seville  (1254),  895. 
Siena  (1357),  898. 
Strasburg  (1621),  901,  907. 
Sydney  (1»1).  912. 
Toronto  (1827),  913. 
Toulouse  (1233).  894. 
Treves  (1450).  898. 
Trevlso  (1318),  892. 


Trinity  College,  Dublin  (1591), 
911. 

Trinity  College,  Toronto  (1861). 
918. 

Tubingen  (1476),  898. 
Vpsala  (1477),  898.  906. 
Urecht  (1634),  906. 
Valence  (1452).  897. 
Valladolid  (1346).  895. 
Vercelli  (eirc.  1228),  892. 
Vlccnxa  (1204).  891. 
Victoria,  Manchester  (1880),  910. 
Victoria,  Canada  (1836).  913. 
Vienna  (1364),  895,  907. 
Vilna  (1808),  908. 
Wales,  colleges  in,  912. 
Wittenberg  (1502),  898. 
Yale  College  (1701),  914. 
ZAgrftb  (W,9),  908, 
Zurich  (1832),  907. 


UNTERWALDEN  is  one  of  the  Forest  cantons  of 
Switzerland,  ranking  as  sixth  in  the  Confederation. 
It  is  composed  of  two  valleys  through  which  run  two 
streams  both  called  the  Aa,  and  which  are  called 
Obwald  and  Nidwald  from  their  position  with  regard 
to  the  great  forest  of  the  Kernwald  in  which  they  are 
situated.  In  old  documents  the  inhabitants  are  always 
described  as  "  homines  intramontani,"  whether  "valiis 
superioria"  (Obwald)  or  **  valiis  in  ferioris  "  (Nidwald). 
The  total  area  of  Obwald  is  183.3  square  miles,  154.2 
of  which  are  classed  as  productive  (forests  37.6),  while 
of  the  remainder  3.8  are  covered  by  glaciers  and  4.3 
by  lakes.  The  area  of  Nidwald  is  112.1  square  miles, 
84.1  being  productive  (forests  27.7  ) ;  of  the  rest  the 
cantonal  bit  of  the  Lake  of  Lucerne  covers  12.8.  The 
highest  point  in  the  canton  is  the  Titlis  (10,627  feet) 
in  Obwald. 

The  census  of  1880  returned  the  population  of 
Obwald  as  15,356,  an  increase  of  941  on  1870,  and  that 
of  Nidwald  as  11,992  an  increase  of  291.  In  both  the 
women  have  a  small  majority  over  the  men.  The 
native  tongue  of  practically  the  whole  population  is 
German  (15,254  in  Obwald,  11.869  in  Nidwald),  and 
they  are  nearly  all  Roman  Catholics  (15,078  in  Obwald, 
11,901  in  Nidwald).  Till  1814  the  canton  was  in  the 
diocese  of  Constance ;  since  that  time  it  has  (like  Uri) 
f  ormed  legally  part  of  no  diocese,  though  it  is  provi- 
sionally administered  by  the  bishop  of  Chur.  The 
capital  of  Obwald  is  Sarnen  (4039  inhabitants),  Kerns 
(2500)  being  the  only  other  place  which  is  more  than 
a  village  ;  that  of  Nidwald  is  Stanz  (2210).  The  popu- 
lation is  purely  agricultural  and  pastoral.  In  Obwald 
the  forests  are  remarkable,  in  Nidwald  the  fiery  energy 
of  the  inhabitants.  In  educational  matters  the  stand- 
ard is  not  very  high,  but  is  being  gradually  raised. 
At  the  head  of  the  Nidwald  valley  (but  legally  in 
Obwald)  stands  the  great  Benedictine  monastery  of 
Engelberg,  founded  in  1121.  There  are  no  railways, 
but  one  is  being  made  from  Lucerne  through  Obwald 
over  the  Briinig  Pass  to  Meyringen  in  Bern. 

Historically  Obwald  was  part  of  the  Aargan,  and  Nidwald 
of  the  Zurichgan.  In  both  there  were  many  great  land- 
owners (specially  the  abbey  of  Murbach  and  the  Hapsburgs) 
and  few  free  men  ;  while  the  fact  that  the  Hapaburgs  were 
counts  of  the  Aargan  and  the  Zurichgan  further  delayed 
the  development  of  political  freedom.  Both  took  part  in 
the  risings  of  1245—47,  and  in  IMS  Sarnen  was  threatened  by 
the  pope  with  excommunication  for  opposing  its  hereditary 
lord,  the  count  of  Hapsbnrg.  The  alleged  cruelties  com- 
mitted by  the  Hamburg*  do  not,  however,  appear  in  history 
till  Justinger's  Chronicle,  1420  (see  Tell).  On  April  18, 
1244,  Rudolph  the  future  emperor  bought  from  Murbach  all 
its  estates  in  Unterwalden  and  thus  ruled  this  district  as 
the  chief  landowner,  as  count,  and  as  emperor.  On  1st 
August,  1291,  Nidwald  formed  the  "Everlasting  League " 
with  Uri  and  Schwyz  (this  being  the  first  known  case  in 
which  its  common  seal  is  used),  Obwald  joining  a  little  later 
on.  In  1304  the  two  valleys  were  joined  together  under  the 
same  imperial  bailiff,  and  in  1309  Henry  VII.  confirmed  to 
them  all  the  liberties  granted  by  his  predecessor — though 
none  are  known  to  have  been  granted.  However,  this  placed 
Unterwalden  on  an  equal  political  footing  with  Uri  and 


Schwyz :  and  as 
driving  back 


it  took  part  in  Morgarten  flght  (also 
on  over  the  Briinig  Pass)  and  in  the 
Everlasting  League  at  Brunnen  (1315),  as 
well  as  at  Sempach  (1386),  and  in  driving  back  the  Gugler 
or  English  freebooters  (1375).  For  physical  reasous,  it  was 
difficult  for  Unterwalden  to  enlarge  its  territories.  Yet  in 
1368  it  acquired  Alpnach,  and  in  1378  Hergiswyl.  So  too 
Obwald  shared  with  Uri  in  the  conquest  of  the  Val  Leven- 
tina  (1403),  and  in  the  purchase  of  Bellinzona  (1419),  as  well 
as  in  the  loss  of  both  (1426).  It  was  Nidwald  that,  with 
Schwyz  and  Uri,  finally  won  (1500)  and  ruled  (till  1798) 
Bellinzona,  Riviera,  and  Val  Blegno;  while  both  shared  in 
conquests  of  Aargau  (1415),  Thnrgan  (1460),  and  Locarno, 
etc.  (1512),  and  in  the  temporary  occupation  of  the  Val 
d'Ossola  (1410-14  to  1417-22).  In  the  Burgundian  war  Un- 
terwalden, like  the  other  Forest  cantons,  long  hung  back 
through  jealousy  of  Bern,  but  came  to  the  rescue  in  time  of 
need.  In  1481  it  was  at  Stanz  that  the  Confederates  nearly 
broke  up  the  League  for  various  reasons,  and  it  was  only  by 
the  intervention  then  of  the  holy  hermit  Nicholas  von  der 
Flue  (of  Sachseln  in  Obwald)  that  peace  was  restored,  and 
the  great  federal  agreement  known  as  the  compact  of  Stanz 
concluded.  Like  the  other  Forest  cantons,  Unterwalden 
clung  to  the  old  faith  at  the  time  of  the  Reformation,  being 
a  member  of  the  "  Christliche  Vcreinigung"  (1529)  and  of 
the  Golden  League  (1586). 

In  1798  Unterwalden  resisted  the  Helvetic  republic,  but, 
having  formed  part  of  the  short-lived  Tcllgan,  became  a 
district  of  the  canton  of  the  Waldstatten.  Obwald  sub- 
mitted at  an  early  date,  but  Nidwald,  refusing  to  accept  the 
oath  of  fidelity  to  the  constitution  mainly  on  religious 
grounds,  rose  in  desperate  revolt  (September,  1798),  and 
was  only  put  down  by  the  arrival  of  15,000  armed  men  and 
by  the  storming  of  Stanz.  In  1803  its  independence  as  a 
canton  was  restored,  but  in  1815  Nidwald  refused  to  accept 
the  new  constitution,  and  federal  troops  had  to  be  employed 
to  put  down  its  resistance,  the  punishment  inflicted  being 
the  transfer  to  Obwald  of  the  jurisdiction  over  the  abbey 
lands  of  Engelberg  (since  1421  "  protected  "  by  both  val- 
leys), which  in  1798  had  fallen  to  the  lot  of  Nidwald.  Since 
that  time  the  history  of  Unterwalden  has  been  like  that 
of  the  other  Forest  cantons.  It  was  a  member  of  the 
"  League  of  Sarnen  "  (1832),  to  oppose  the  reforming  wishes 
of  other  cantons,  and  of  the  "Sonderbund  "  (1843) ;  it  was 
defeated  in  tho  war  of  1847 ;  and  it  voted  against  the  ac- 
ceptance of  the  federal  constitution  both  in  1848  and  in  1874. 
It  forms  at  present  two  half  cantons,  each  sending  one 
representative  to  the  federal  "  assembly  of  states."  In 
local  matters  the  two  valleys  are  independent.  In  each 
the  supreme  authority  is  the  "lancbsgemeinde"  (meeting  en 
I  the  last  Sunday  in  April),  composed  of  all  male  citizens  of 
!  twenty  I  Obwald)  or  eighteen  (Nidwald)  years  of  age,  while 
!  the  cantonal  council,  which  drafts  measures  and  sanctions 
i  the  expenditure  of  sums  below  certain  fixed  small  amounts, 
is  composed  in  Obwald  of  eO  members  (including  the  execu- 
tive council)  elected  by  the  people  for  4  years,  and  in  Nid- 
wald of  48  (besides  tho  executive  council)  chosen  in  the 
same  way  for  6  years.  The  executive  council  is  in  both 
cases  elected  by  the  "  landsgemeinde ; "  in  Obwald  it  con- 
sists of  3  officials  and  4  ordinary  members,  and  in  Nid- 
|  wald  of  6  officials  and  5  ordinary  members, — the  official 
members  being  chosen  every  year,  the  ordinary  every  4  or 
3  years  respectively.  The  existing  constitution  of  Obwald 
is  that  of  1867 ;  that  of  Nidwald  is  dated  1850,  and  was 
amended  in  1877-78. 

It  is  very  remarkable  that  in  both  valleys  the  old  "  eom- 
I  mon  lands  "  are  still  in  tho  hands  of  the  old  guilds,  and 
"gemeinden"  consist  of  natives,  not  merely  residents, 
in  Obwald  these  contribute  to  the  expenses  of  the 
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new  "political  communes  "  of  resident,  while  in  Nidwald 
the  Utter  have  to  raise  special  taxes.  In  Eugelberg  (which 
still  retains  some  independence)  the  poor  are  greatly  fa- 
vored in  the  division  of  the  common  lands  and  their  pro- 
ceeds, and  unmarried  persons  (or  widowers  and  widows) 
receive  only  half  the  share  of  those  who  arc  married. 

See  J.  Bualnger,  Die  QetchieJden  dtt  Yotke*  iwn  IMterwaiden,  2 
vols.,  1827-2K. 

UNYORO,  a  kingdom  of  Central  Africa,  bounded 
on  the  N.  and  E.  by  the  Nile,  on  the  W.  by  the  Albert 
Nyanza,  and  on  the  S.E.  by  the  kingdom  of  Uganda. 
Its  area  is  about  1600  square  miles.  The  country  is 
very  fertile,  well-watered,  and  thickly  wooded;  for 
the  most  part  it  is  hilly  in  character,  especially  on  the 
borders  of  the  Albert  Jjake  and  in  the  neighborhood 
of  Massindi  and  Kiroto,  where  the  mountains  have 
an  altitude  of  from  5000  to  6000  feet.  The  population 
is  about  1,500.000.  The  Wanyoro  are  of  a  dark  red- 
dish-brown color,  and  are  fully  clothed,  but  are  not  so 
fine  in  physique,  nor  so  high  in  intellectual  develop- 
ment as  their  neighbors  the  Waganda,  to  whom,  how- 
ever, they  appear  to  be  very  nearly  related.  The 
reigning  family  in  Unyoro  belongs  to  the  Wahuma 
tribe,  and  is  probably  the  oldest  reigning  Wahuma 
family  in  this  part  of  Africa.  The  country  U  gov- 
erned on  the  feudal  system.  Numerous  tribes  to  the 
east  and  north  of  the  Nile,  and  also  on  the  western 
side  of  the  Albert  Nyanza,  pay  a  small  tribute  to  the 
Wanyoro.  The  latter  possess  large  herds  of  cattle, 
and  are  very  good  herdsmen.  The  land,  too,  is  cul- 
tivated to  a  considerable  extent, — bananas,  sweet  pota- 
toes, and  d hurra  being  grown  in  large  quantities. 
Coffee  and  tobacco  are  cultivated  to  a  small  extent. 


The  people  are  very  superstitious,  and  the  numerous 
medicine  men  and  women  reap  a  rich  harvest  from 
their  credulity.  The  Wanyoro  nuts  are  dome-shaped, 
small,  and  extremely  filthy  and  full  of  vermin,  al- 
though the  people  themselves  are  cleanly.  Polygamy 
is  universal,  even  the  poorest  man  possessing  two  or 
three  wives.  Notwithstanding  this,  the  people  are 
fairly  moral ;  but  Unyoro  is  remarkable  amongst  Cen- 
tral African  tribes  for  the  existence  of  a  definite  clas* 
of  courtesans.  The  Wanyoro  are  moderately  skilful 
workmen,  and  their  iron- work, pottery,  and  wood-work 
are  both  neat  and  tasteful  The  only  article  they  ex- 
port is  salt,  which  is  obtained  in  considerable  quantities 
at  Kibiro  on  the  shores  of  Lake  Albert 

See  Baker's  Albert  Nyanxa,  Felkin  and  Wilson's  Uganda 
and  the  Egyptian  Soudan,  and  various  papers  in  Petermann't 


UPANISHADS.  See  Sanskrit,  vol.  xxi.  pp.  287, 
289,  294,  and  Brahmanism. 

UPAS,  a  Javanese  word  meaning  poison,  and  spe- 
cially applied  by  the  Malays  and  people  of  western 
Java  to  the  poison  derived  from  the  gum  of  the  an- 
char  tree  ( Antiaru  toxienria),  one  of  the  Artocarpeoe, 
which  was  commonly  used  in  Celebes  to  envenom  the 
bamboo  darts  of  the  natives.  The  name  of  the  upas 
tree  has  become  famous  from  the  mendacious  account 
(professedly  by  one  Foerech,  who  was  a  surgeon  at 
Samarang  in  1773)  published  in  the  London  Maga- 
zine, December,  1783,  and  popularised  by  Erasmus 
Darwin  in  "Loves  of  the  Plants"  (Botanic  Garden, 
pt  ii. ).  The  tree  was  said  to  destroy  all  animal  life 
within  a  radius  of  15  miles  or  more.  The  poison  was 
fetched  by  condemned  malefactors,  of  whom  scarcely 
two  out  of  twenty  returned.  All  this  is  pure  fable, 
and  in  good  part  not  even  traditional  fable,  but  mere 
invention. 

For  a  scientific  account  of  the  Antiaru,  see  Horofichl's 
Piantte  Javaniae  Rariort*  (1838-52)  and  Blame's  Rumphia 
(Brussels,  1836),  and  for  the  legend  Yule,  Anglo-Indian  Oh»- 
tary,  p.  726  §q. 

UPPER  SIND  FRONTIER,  a  district  of  British  I 
India,  forming  the  northernmost  portion  of  the  prov- 
ince of  Sind,  in  the  Bombay  presidency.    It  com- 1 


prises  an  area  of  21 39  square  miles,  and  lies  between 
27°  56'  and  28°  27'  N.  lot  and  between  68°  and  69' 
44"  E  long.  It  is  bounded  on  the  N.  and  W.  by  the 
Derajat  districts  of  the  Punjab  and  the  territory  of 
Khefat,  on  the  S.  by  Shikarpur  district,  and  on  the 
E.  by  the  Indus.  In  the  northeast  the  country  is 
hilly;  the  remainder  consists  of  a  narrow  strip  of  level 
plain,  one  half  being  covered  with  jungle  and  subject 
to  inundation,  from  which  it  is  protected  by  artificial 
embankments.  The  land  is  watered  by  canals  from 
the  Indus,  of  which  the  chief  is  the  Begdr:  (85  miles 
in  length),  navigable  throughout  by  large  boats,  and 
the  Desert  Canal,  which  irrigates  the  country  west  of 
Kashmir.  The  district  contains  several  thriving  tim- 
ber plantations.  The  wild  animals  comprise  an  occa- 
sional tiger  and  hyenas ;  wild  hogs  and  jackals  abound ; 
foxes  are  occasionally  met  with ;  and  antelopes,  hog- 
deer,  and  a  species  of  idmbhar  deer  are  found  in  the 
dense  jungle  tracts  adjoining  the  Indus  The  climate 
is  remarkable  for  its  dryness  and  for  its  extraordinary 
variations  of  temperature.  The  average  annua]  rain- 
fall at  Jacobabad  is  less  than  5  inches.  There  are 
numerous  roads  of  all  descriptions,  and  the  Frontier 
Military  Railway  from  Sukkur  via  Jacobabad  to  Sibi 
crosses  the  district. 

The  census  of  1881  returned  the  population  as  124,1*1 
(males  70,166,  females  54,015), — Hindus  numbering  9894, 
Mohammedans  109,183,  and  Christians  230.  The  chief 
town  is  Jacobabad,  with  a  population  of  7365.  In  1885- 
86  the  cultivated  area  was  estimated  at  361,415  acres,  of 
which  137,149  were  cropped,  and  of  these  again  8163  were 
cropped  more  than  once.  The  principal  crops  are  wheat, 
joar,  bnjra,  rice,  barley,  mustard-seed,  and  a  little  cotton 
and  gram.  Salt,  lacquered  work,  leathern  jars,  embroid- 
ered shoes,  woollen  carpets,  and  saddle-bags  are  the  princi- 
pal manufactures.  The  internal  trade  is  principally  in 
grain,  the  greater  part  of  which  is  sent  to  the  Punjab,  and 
the  transit  trade  from  Central  Asia  into  Sind  crosses  the 
district,  bringing  wool  and  woollen  goods,  fruit*,  carpets, 
and  horses. 

UPSALA,  a  citv  of  Sweden,  the  seat  of  its  oldest 
university  and  residence  of  the  archbishop  of  Sweden, 
is  situated  on  the  small  river  Fyris,  42  miles  north  ot 
Stockholm.    In  spite  of  its  position  in  a  vast  and  fer- 
tile plain,  Upsala  was  a  rather  insignificant  little  town 
till  the  opening  of  railway  communication  in  1866. 
The  population,  which  in  1840  was  only  5100,  had  at 
the  end  of  1885  increased  to  more  than  20,000  (with 
students,  scholars,  and  others,  23,000).    The  indus- 
tries of  the  place  are  still  unimportant,  but  its  trade 
by  sea  (navigation  being  open  for  six  or  seven  months 
of  the  year)  and  by  rail  is  somewhat  livelier.  Upsala 
owes  its  fame  to  its  university,  which  was  founded  in 
1477.  In  1624  Gustavus  Adolpnus  endowed  it  with  300 
farms,  the  revenue  of  which  formed  its  entire  income 
for  more  than  two  hundred  years.    Parliament  now 
contributes  nearly  the  half  of  its  whole  revenue  (393,- 
300crowns,  or  about  £2 1,800  [$105,948],  in  1885).  The 
professors  numbered  58  in  1887,  with  61  "dooents" 
and  assistant  teachers,  and  there  were  1928  student* 
The  last-named  are  divided  into  13  "  nations  "  (based 
on  the  old  ecclesiastical  divisions  of  the  country), 
almost  every  one  of  which  possesses  a  house  of  its  own. 
with  a  hall,  reading-rooms,  and  library.    About  £7200 
[$34,992]  is  distributed  yearly  in  "stipendia"  or 
scholarships.    The  new  university  house,  above  the 
cathedral,  on  the  site  of  the  former  archbishop's 
castle,  is  in  the  Renaissance  style,  and  was  built  in 
1879-87.    It  has  a  great  hall  capable  of  holding  2W0 

{lersons,  eleven  lecture-rooms,  etc.  The  vestibule, 
ighted  from  above  by  three  large  cupolas,  and  sur- 
rounded by  open  galleries,  is  particularly  fine.  The 
library  building  (called  Carolina  Rediviva,  in  remem- 
brance of  the  Carolina  which  formerly  existed  near 
the  cathedral)  was  erected  in  1819-41.  The  library, 
which  has  a  right  to  a  copy  of  every  book  printed  m 
Sweden,  at  present  (1887)  contains  250,000  volumes 
and  11, 000  MSS.,  among  which  is  the  famous  Coda 
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Arfftnteut  of  Ulfllas's  translation  of  the  Gospel*. 
The  "  Gustavianum,"  built  by  order  of  Grustavu* 
Adolphus  for  a  university  house,  is  now  wholly  occu- 
pied by  the  Koologkml  institution.  The  botanical 
garden  (which  formerly  belonged  to  the  castle)  wu 
presented  by  Gustavus  III.  to  the  university  in  1787, 
—the  former  garden  (in  the  northern  part  of  the 
Rud beck  and  Linnaeus  worked,  and  where 


the  residence  of  the  latter  ia  still  to  be  seen,  having 
been  found  too  small  and  inconvenient.    The  medical 
faculty  possesses  a  hospital  and  anatomical,  chemi- 
cal, and  pathologioo-pnysiological  institutions :  and 
about  a  mile  from  the  town  there  is  a  magnificent 
lunatic  asylum.   The  astronomical  and  meteorological 
institutions,  as  well  as  those  of  chemistry  and  physics, 
hare  also  special  buildings,  all  of  recent  date.  The 
Royal  8ociety  of  Sciences,  established  in  1710  by  Eric 
Benselius,  the  younger,  occupies  a  house  of  its  own, 
and  has  a  valuable  library.    Of  the  buildings  the 
cathedral,  founded  in  the  latter  part  of  the  13th 
century  and  completed  in  1435,  is  the  most  remarka- 
ble.  The  material  is  brick,  but  the  proportions  are 
uncommonly  noble  and  harmonious ;  the  length  is 
390  feet,  and  the  height  inside  88.   It  has  Buffered 
considerably  from  repeated  fires,  but  since  1886  an  ex- 
tensive restoration  has  been  going  on.   The  castle,  on 
the  summit  of  s  long  ridge  above  the  town,  was 
founded  in  1548  by  Gustavus  I,  but  not  finished  till 
a  century  later,  when  it  was  often  used  as  a  royal  resi- 
dence.   It  was  destroyed  by  fire  in  1702,  and  for  more 
than  forty  years  remained  a  ruin.   At  present  only  a 
small  part  of  it  is  habitable,  and  that  part  is  chiefly 
used  by  the  provincial  government,  and  as  a  residence 
of  the  governor.   Apart  from  the  cathedral  and  a  few 
insignificant  houses,  there  are  no  remains  from  the 


mediaeval  period,  the  city  formerly  having 
almost  entirely  of  wooden  houses. 

The  name  of  Upeala  originally  belonged  to  a  place  Marly 
3  miles  to  the  north  of  the  present  city,  which  hi  still 
called  Old  Upsala.  This  Upsala,  mentioned  m  early  as  the 
9th  century,  was  famous  throughout  Scandinavia  for  Ms 
splendid  heathen  temple,  which,  gleaming  with  gold,  made 
it  the  centre  of  the  Svithlod,  then  divided  into  a  great 
number  of  kingdoms  •  three  huge  grave  mounds  or  barrow* 
still  commemorate  old  times.  In  the  same  place  the  first 
cathedral  of  the  bishop  of  Upsala  waa  also  erected  (about 
1100).  On  the  destruction  of  thia  building  by  Are,  the  in- 
convenient situation  caused  the  removal  in  1273  of  the 
archiopisoopal  see  to  the  present  city,  then  called  Gstra 
Area,1  Vat  within  a  comparatively  short  time  it  came  to  he 
generally  called  Upsala.  Daring  the  Middle  Ages  the  cathe- 
dral and  the  see  of  the  archbishop  made  Upsala  a  kind 
of  ecclesiastical  capital.  There  the  kings  were  crowned, 
after  the  election  had  taken  place  at  the  Mora  stones,  10 
miles  southeast  of  Upsala.  As  early  as  the  14th  century, 
however,  Stockholm  became  the  proper  residence  of  the 
king.  In  1567  Erik  XIV.  murdered  in  the  castle  fire  of  the 
most  eminent  men  of  the  kingdom,  three  of  them  belong- 
ing to  the  family  of  Stare.  In  1563  was  held  the  great 
synod  which  marks  the  final  victory  of  Protestantism  in 
Sweden ;  in  the  same  year  the  university  waa  restored  by 
Charles  IX.  In  the  castle  Christina,  daughter  of  Qostavus 
Adolphua,  resigned  her  crown  to  Charles  X.  in  1854.  In 
1702  nearly  the  whole  i 
dral,  was  burnt  down, 
versity  who  have 
of  their  own 
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